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INTROD UC TI ON . 

Bathurst I s land (c a . 800 sq. miles) and l-\elville 
are disc>onnected parts or the Australia;1 c ontinent. 
mainland by the sha.llou Cla renc e Str ait . 

Islund (ca . 2200 sq. miles) 
'I'he;y al'e s e parated from the 

The islanl.s are ,_; eological l y li ·cde known . Until ver;:: rec ently the only 
:i..nformati on availa-ule Has c ont ained in a l'e_ ort by a former South Australian 
Government geolo ~:ist , \.Jho had vis ited a few coastal loc alities on the isla nds by 
boat mun0,- years ar;o (:..J rovm 1 906). S o1>1e Cretaceous fossils disc overed by him Here 
d _;scri-oed by Ethor id,_; e fil. (1907) . H.ecen'"ly a . ,ore detailed study of the Cre­
taceous roc ks HaS car:cied out by Da.l.l y (1954) o Dai l y ' s i nvesti;at iuns 1.J'ere , in 
fact , the fiu;t step in -Glw ~;resent ex1Jloration of t he islanu.S and had been partly 
f inanced by SA.:vTili Liiilited . Si nce 1954 t hele has ·oeen fur"cher acti.vi-Gy on the 
islands imt it viaS rest1·icted t o t he .~ros pectint; of b._ac h s and deposits , and little 
general geol ogical i.nformation resu~ ted f r o;,, i to 

'rhe pr esent reconnaissance was car-ried out clurint;; most of October and the 
first half of i'Zovemuer 1956 . The part y f irst .:1 oved by uoa t along part of the coast 
line and t hr ouf_;h ll.ps :!. ey S t ait . Becaur:> e of locally heavy rainfalls onlJ limited 
uo r t could be c an.-ied out on l and , but extens i ve air reconn3.iss ~nce was undertaken, 
both i-lith .S .. I.r:'i'CG 1 own and with charter ed aircraft, t o linlc up certain ouservations 
on the gr ound and al ong the .c oas ts . · 

Concurl'ent 1-rl t !1 the t;eolo [:;ical r-econnaissance a ::;ravimetric surve~ was carried 
out . I ts l' esults will be subjec t of a separate re •. ort by D. Fe t;wn lLSc . 

The folloH.cn~; mewbers of Geosurveys 1 stac'f to olc }Jart in the reconnaissance: 
Dr . ;., .o, Brunnsch1o1eiler (i n char,_;e) , L F re~ tag , B.Sc . (Geolobist), I. 1·1c1eod , B.Sc . 
(Geol o;:; i s t) , D. l'egum, B.Sc o (Geophysicist ) , and 1i. . Car!l,Jbell (Field Ass istant) . 
The mUltor Jmmc 11 was s .~ippered by Hr . ( "Sno,.zy- u) Remrey of Dan-lin . So!lle Bathurs t 
Island natives Her·e employed as guides and helpers . 

The 1.riter gr atefull y ac~moHle . ..... ges the asshtance r·eceived f r om the Catholic 
Hi ss i on authorities in Darwin anu. on the ie lunu.s . l'l'ithout their lci. ndly help 
operations vrould have been much mo:ce diff icult . A.:_)_.orecia tion is also due t o the 
oc'ficel'S of t he iJa tive .i.ffai r ::.: Depart,:Jent , the Hines D epal~tment , and t he Bureau 
of f-uneral Resources in Darwin for their efficient handling of the ~ .. arty ' s permit 
affairs and the technical ass i stance ,_;iven freel y . 

a . }'hys iography . 

Both islands shOiJ a hi gher and "'o:ce var ied :;:e-'-ief t han the coastal distric ts 

of t he mainland t o the eouth, hut their features "'e ''";:e~s~i~ 'J t n en £5 
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Coburg Peninsula t o the east . The main elevations are along the southern 
coast . One or two ri:o e to about 350 fe et but most a re not hi gher than 250 
fe e t . All these higher hill s c ons i s t of Cretaceous rocks and they carr<; a more 
or less c onspicuous lateritic profi le on top. 

The northern and central parts of the islands are rather deepl y dissected 
by meanderi ng tidal creeks wi1ich divide the c ountry into many NW- SE trendi ng 
lo1.; ridges and t ongues o This dissectiun trend is also reflected in t he features 
of the western and northern coasts and the A.psley Strait whic h separates the 
two islands . 

Host of the cliffed shores of the headlands of the northern coastl i ne c on­
s ist of young , poorly c onsolidated , sediments that a1·e supported by a rigid 
pl a tform of harder , old , rocks . This platform extends in l"laces in the form of 
shoals and shallows well out into the Timor Sea and, together with associat ed 
extens ive s andbanks and s ome coral reefs , uakes low tide landings in many coastal 
areas imyossible . Even at high tide a number of areas have very dangerous 
a pproaches . Tides are high; up to 23 fe et . 

b. Access and comml.mications . 

The islands a r e reached by boat f r om Da:n-r.:. n in 7 t o o hours , the distance 
to the s outhern entrance of Apsley Strait being about 50 miles . There a re no 
regular boat services , but supr.J.y luggers operate fai rly frequently between the 
mainland and the three island settlements of Bathurst Island i•iission, Garden 
Point j:Iiss ion, and Snake Bay . There is a fortni ghtly air service (Hondays ) · 
operated by HacRobertson-l-'liller Airlines of w.A. Pri vate charter aircraft are 
available from Huir Aviation at 2/9 per mile (Pr oc t or) and 3/9 per mile (DH Dragon). 
Bookings a re r ather heavy during the northe:cn field season, a nd arrangements have 
to be made in advanc e. 

Boat hire c ha1·ges (e. g . motor l aunch) are at pres ent 25£per day , exclusive 
f ood for the party members . A mot or l aunch can be hired f r om t he Haritos Brothers 
in Darwin . 

Roads on the isl ands are f e"1 and rat_:e r rough . During the sumner ra::. ns -
fr om end of November into Harch - all except one of them are impassable , es pecially 
Hher e they lead t hr ough low-lying swamp lands or across creeks . Hos t of the roads 
are onJ,y occasionally used , mainly for t i mber trucking , and the fast gro1ving grass­
es and scrubby under growth tends t o obl iterate them quicY~y . Ther e is , however, 
t he firm intention - especially by ·t:.he Helvillo Island s ettlements (Garden Point 
and Sna.l{e Bay) - to maintain t he existi ng timber tracks and t o extend them during 
the next fe\v years into previousl y inaccessible areas . 

All three settlements pos sess au thorised airstrips i:.llat are in good :..·epair. 
Car e is nevertheless necessary , particularly "Ii t.h lit;ht aircraft, for take- offs 
at Bathurst I sland anci a t Snake Bay dur ing certain times of the year . Gusty 
crosswinds Hi t h S\riftl y chang-'- ng direct ions aris e fr om loc al shift j_ ng of coastal 
a i r masses . The se c-tlements are also s e1viced by the Norther n Territory Health 
authorities and operate radio transceivers . 

c . Climate . 

The islands are &ituated in the 1,ropical sumra'" r rainfall belt of northern 
Austra]_ia . Except for a fe>-J Hinter months 1-1hen it is war m and dry t he climate 
is war m to hot and humid. Dur.;.ng our reconnai ssance there we1·e s everal days vri.th 
the maximum tempera ture over 100° F in t he S.hade and with the humidity at a most 
uncomfortable l evel. Howev er , these f ive or s ix weeks befo :c e t he beginning of 
the s uur.1er ra::.ns (Dec ember to Februar y) are climatically the viOrs t . Nor mally 
t he maxirum temperature is around 950 F which , despite often higl1 humidity, is quite 
bear able . Nights are usually mil u to cool alon.; the coast , but may be o:ppress ive i n.­
land. 

The islands experience occasional hurric anes although the main cycl one danger 
zones are ,_,or e t o t he south-west along the norther n s hores of Uestern .A.ustraliao 

d . Vegetation . 

Bot h islands are covered by an open-forest type vegetation of the nearby 
mainland t ype (euc alypts and ac acias ) that is fairly often broken by patches 
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of open swamp and grass land. Along the tidal stretches of the c reeks 
t p;ere are extensive mangrove thickets . Dens e undergroi-rth is a feature of the 
forest lands . This grass and scrub undergrowth is ·ournt off by the natives 

, during the i-.Tinter months in s or',e areas i n order to facil i"Gate access . 

The missi onaries have introduced useful plants such as coconut , ;:1ango, 
pi neap. le, banana , oread fruit , citrus trees, casheH nut , and various vegetablei. 
Their cultivation has reached a stage Hhe re the native population is well provid­
ed -vnth fresh foods and actually independent f r om maj_nland s ources . Exploration 
camps in the area should al::; o have no di£'f icul ties in 1)rocuri ng these c ormnodi ties 
from local sources • 

e. 'i~ater Sup-,Jly. 

There are unlimited sup~,lies of exeellent fresh water on the settlemen-ts. 
Away from -them, however, there are few n9tur al sources. Some of the creeks have 
a per manent pool or two,usua.lly a mile or so upstream fror11 the tidal, loiver, 
reaches. Judging f r om the existing wells in the settled areas and the geological 
features in general t her e s hould be fair possibi l ities in many areas to find 
good shallovT groundwater. 

f. Population - Food Supplies. 

There are about 800 full-blood natives on Bathurst Island . l1ost of them 
live permanently a t the mission which is situated at the south-east corner of 
t he island. The l1iss ion (C a tholic Order of the Sacred Heart) belongs t o the 
Diocese of the Bishop of Darvrlm (H.L. Bishop 0 1Loughlin) and is in the care of 
two priB ts (Father Cos grove.:. in charge) , five nuns, and three lay brothers. 
The health of the natives is excellent. They are cleanly and of very friendly 
dis ~osition towards strangers . 

On Helville Island a r e two settlements. At Garden Point - just north of 
the ruins of the first British settlement in northern Australia, Fort Dundas -
there is the Catholic Hission for halfca.sts. In charge,:is Father Correy, assisted 
by four nuns and a lay brother. The halfcast population is around 120 at present 
and is dra-.m largely from the c oa~ tal mainland. A comparable number of mixed 
natives a re attached t o the non-denominational government set tlement at Snake 
Bay, some 20 miles east of Garden Point. 

It is i nteresting to note that the almost three times s maller Bathurst Island 
has a four times greater native population than Nelville Island. This seems to 
be due to the fact that the Bathurs t Mission has been t here for over 50 years and 
has pursued a vigourous programme of a gricultural expansion whi ch provided the 
nomadic and carefree natives w-lth a convenient "flesh-pot". The settlements on 
Nelville Island are, in -their present form , much younger but steady growth of 
their popalace should noiv also take place with the agricul t ural expans ioh that 
is in progress there. 

Native l abour can be employed after obtaining a res pective permit from the 
Native Affairs Department in Darwin . Medical checks and entry permits are also 
necessary for enteri ng the area because it is an Aboriginal Reserve. The Mission 
authorities do definitely welcome ::;>rojects s uch as SJU.J"T00 1 oil search bec aus.e 
they believe in "work-therapy" for the natives , and there i s not enough work 
available at present . They want the natives to learn to earn a living in the 
white man's way in view of their ultimate assimilation into the Australian commun­
ity at large. 

Apart from fruit and vegetable, meat and fish are also available locally. 
Bathurst Island has a mob of about 150 cattle. A start in that direction has 
been made at Snake Bay, and on Helvill e Island ther e are buffalos in c as e of an 
emergency. The coastal waters teem with edible fish. Thus, w-lth the exc eption 
of stock groceries, an exploration and/or drilling team can be sup.~lied from local 
sources. 

REGIONAL GEOLOGY . 

a. Su,,unacy. 

Bathurst and 11elville Islands form the exposed portion of an elsewhere 
shallowly submerged mainland threshold that mus t have been above sea level during 
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long periods of the later Tertiary and the Pl eistocene. 

As a result of t his rec onnaissance i t is believed that there are four 
major geological fo1~ations ( in the widest s ense) that are responsible f or the 
present form and l ocation of thes e islands . 

These formations are: 

1. The Precambr ian bas ement comril ex underlying at rather shallow 
depth the southern parts of t he area. 

2 . A north-e~sterly trending sedimentarJ' trough or bas i n of later 
Palaeozoic and/or earlier Hes ozoic age , underlying the northern 
parts of the islands . 

3. An extensive , but rather thin, veneer of marine l1Iiddle and earl y 
Upper Cretaceous sediments found chiefly in the southern part of 
the islands . To the north t his veneer is j_Jatchy . 

4. An irregular , chiefly coastal , accumulation of waterlaid and aeolian 
sediments of later Tertia~J and Pleistocene/Recent age . Particul­
arly well developed around uestern and northern peninsular headlands . 

The suspected general a pposition of t hese major fo r mations is shown in a 
SU. 'I,;ary cross section (Fig.l) . 

Precambrian roc ks are not ex~Josed on the islands . On the mainland they are 
also covered by younger deposits over large porti ons of t he coastal districts 
but the younger s ediments there are: much thinner than on the islands . 

The Late Palaeozoic trough sedir:tents to the north appear to have been 
moderately folded and/or faulted before l'•iidd.le Cretaceous times . The Cretaceous 
sediments do not show tectonic disturbance of any significance, they shoH a slight, 
depositional, dip to the west or south-west and some minor faul t ing resulting 
from c ompaction. The post-Cretaceous aediments are undisturbed and flat lying. 

b . Stratigraphy. 

1. Precambrian. 

The natur·e of the Precaabr ian roc ~:s unde1·ly:~ng t he southern parts 
of the islands (underneath the Cretaceous) is naturally unknown . In the Darwin area­
the nearest a rea available for comparison - the basement c ons i sts of strongly 
folded :r:aragneisses and phylli tes that are believed to belong to t he Brocks Greeks 
Group (Noakes 1949) . Thel'e a r e also granitic and other intrusives in t his regi on 
and pegmatitic quartz st:-::'_ngers can be seel!l in the li5ht-coloured phyllites 
around Darwin Harbour . 

The ques tion of the nature of t he basement might , theoretically , be of some 
im;,Jortance in the i nterpretation of the l ocal gr avimetric results . Certain gravity 
anomalies could conceivably be due to strong basement influences . Hovrever , 
relevant investigations over the exposed basement c om •. lexes s outh of Darwin show 
that the gravity variati ons over a number of diffe rent basement rock types are 
within rut1.1er narrow limits (infor;n:.:tion courtesy Bur . Hin .Resour. Darwin) . In 
0 t her 1:oards , any larger anomaly -- especially , as in our cas e , a negative anomaly -
that should a p:.-ear in areas where younger rocks cover the basement would mos t 
likely r eflect a property of the younger rocks (e . g . t hickness ) rather than of 
the basement . The nature of the basement is therefore probably of les s importance 
as far as t he interpretations of the gravimetry on the islands is concerned. 
There is no obvious reason to assmne mar!~ed chances in the baselilent north of the 
Dar~-l.n area . 

There have been reports claiming that the islands ' natives procure milh."Y 
vein quartz for s pea r heads f rom an area not f ar i nl and fror,: the central ~estern 
coast of Bathurs t Island. A careful aerial s earch fror:t various, even very lovr, 
altitudes over the relev,mt c ountrJr showed no sign vrha tever of any t hing else 
but more or less horizontally dis ~"osed post-basement rocks . The occurrence of 
Prec wnbrian rocks is c onsider~d most unlikely on Bat hurst Island . 

·I 



- 5 -

Horeov er , it seemed to us that the natives carve their spears, includ.:.ng 
the spearhead, in one piece out of vw od . The use of stone , glass , etc . for 
weapons is - certainly now- not common there at all. The few there may be 
(we did not see a s i ngle one) have either been brought over from the r.1ainland, or 
one or the other island native saw the t hing on a ma l nland visit , obtaL1ed an 
already ehaped s pearhead t here, and thence c opied the ua i nland weapon after re­
turning home to the island. The islanders are most accomplished (traditional , I 
presume) wood carvers a nd are in t hi s art certainly far superior to t he mainland 
natives . The art of chipping and sharpen:':.ng st one or glas s is not t heirs although 
t heir brothers on the nminland are .asters in it . 

The reason for the aosenc e of the craft of stone shaping is alOCt .likely 
t o be sought in the lack of suitable raw materials . If the:i:e were veil< quartz 
outcrops in the islands t he nati ves would su:c' el y have made extensive use of 'Ghe 
material as did the mainland tribes . 

2 . Garden Point Formation. (Late Palaeozoic and/or Early Hesozoic) . 

Proceedi ng northward through .Apsley Strait one notices from about 
poi nt JD3 (Astrofix) on a slight out unmi stakable change in the morpholog/ of the 
low coastal hills to both sides . 1-fuile to the south the landforms shovr gent ly 
convex rounded sl opes which graduall y merge ~~ the level of the mang~ve belts 
ther e appears to t he north a l andscape of lovry.tbp hi l ls with steep, c oncave or 
s traight, slopes towards the Hater. S · nee thes e parts of .Apsley Strait are along 
vrell sheltered waters t h e ohan;;e i n morphology must be at·tributed t o a significant 
change in the l ithology of the relevant formations . It is noticeable too that the 
creek pattern is influenc ed by t his c hant;Se in morphology . Ther e is a 81·1-NE 
tendency ar·~Jearing in t his area . 

Such a diff erence i n lithology viaS c onfirmed on i nspection of the rock sel'ies 
exposed i n the area . It vlJ.S found that the relevant f ormation c o,1sis ts of a 
sequence o:l' ·· --: rd ferru£,; i nmw t:anos~ wit~ int ~1·bedd.m;l. :Ug.i:;;t .sl~J. es . This 
f or mation is forthwi t h called tf'Ga rden Point Formation" f r olll its t y pe area around 
Garden Point Ni s sion, Fort Dundas , and .Arrimu Creek. The rrrore rounded landforms 
sout h of JD3 are c a rved out 0 1. y oLnger (Cretaceous) series which c ons is t of soft , 
clayey , argillites a nd friable -sandstones . 

1·!ost conspicuous differences a:ce the a bsenc e from t he Garden Point Formation 
of macroscopically no·t; i ceable glauc onite (a mine~ al that cha r ac ·t.... ris es t he 
Cretaceous rocks t h r ol,ghout t he area) and t he tantalising l ack of f oss ils . In 
the Garden Point Formation the degr ee of diagenesis is inc omparabl~r hi.;her t han in 
t h e Cr etaceous series whi ch has only suffered 1.Ja.rtial s urface har deni ng a.nd later­
itisa tion. 

Although dil' ect proof is lacking a t lJresent, vle d o no t beli eve t l1a t t h e Garden 
Point Fol'mation is connected genetically w-lth the coas t al Cretaceous to the s oL.th • . 
It is mor e likely a p:ce-Cretaceous formati on akin t o t he Upper Palaeoz oic (and/-or 
LOi-Ter I-lesozoic) of the Bonapar te Gulf r er;i on and t he Ki mbe:dey Division of 
Western .Austral i a . Th e macroscopic features of t he f ormation are ce1·tainly most 
s i mila r t o those e . g . of t he Permi a n a nd Triassic r oclcs in the Fitzroy/Canni nb 
Basin, ·: t is , of cour s e , quite ,,oss i ble that the Ga r "'en Point F ormation is as 
young as Late Juras::, ic when all possibilit ies of analogy Hith north- western 
.Aust i:al_a a r e c ons idered. The l ac k of f ossils prevent s a dec i sion on t his question. 
It may , h owever , be remembm l t hat t l1e rta i n outl i nes of the Aus tralian c::ontinent 
a re i n tLese re (;i ons ess entiall y of~rly He13q_~ic age , or La te JurasG ic at the 
most . All later _;e olo__;ic al events did not chan;:_;e the t hen born f eatures much . 
It is t heref o:ce not really surpr is ing t hnt e . g . ? er wian series s hould tak e 
part as major elements i n t he subsurf ace sequenc es of t:1e islands . 

On lithologic grounds al one a Per mi an or Perma-Triass ic a6e i s t he J!iOSt 
likely. The pos t-Permi a n sec~uenc es a:· the Kimberley area (Brunnsc hHeiler 1951,1954) 
do look r cd;l1e r dif ferent . a nd t heir degr ee of diageneais is SOiile ivhat l ower ti1an that 
in t he Garden Point F ormd.ion . 

I n view of all t hese geological obs erva t ions it s ee..ts uot.; t s igni:lic ant t hat 
as s ociated vrl t h the change i n morph ology and l ithology a t JD3, t he geophysicis ts 
have demmns tra ted a rather sudden and subs t anti al increas e in t he negative 
gr .::1.vi t y values, at t his point (lte 1 ort b;y D. Pe t_Sum in 1Jrogres s) . Sine c i t is uos t 
unlikely - as expl a::.ned above - t hat thes e 1~:arl:ed negative gr avity va l_ues are 
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due to bas ement influences , it can only be concluded that theJ are indicative 
of a rapidly i ncreasing thickness of ~;ost-oaser::e .. t seuL 1ents , i. e . oi.' ·:;:1e Ga r den 
Point Fo:cr.1ation c:.nu. Hlw. tever c.dd i ti unal , non -Jnet .. ' .. ~or l~hosed, s eries t !t.:i; ... a~ · be 
·oeneat it . In otrwr o:ords , t!te:L·e a:s.- :cJears to be a troL .. ;h or oas .:.. n , open to ·cl1e 
north ) l'OOa bly , of _:ce Cretac eous sediments in the northern a nd west ern parts 
of the islands . Its southe1·n margin was demonstrated gravimetlically e nd dOr­
phologic ally at Lubra Poin·t; (s outh coaLt oi Bathm·st Island) in the sane way as 
it is i ndicated near point JD3 . Fro,, JD3 it r.1ay trend to\-m.rds Ca pe FJrem~_ng but 
\Uthout graviue·Ly th:~s is only c onjecture . I n fac t, there are s u;.te structural 
features in the SnaJ:e Bay area wi1ich recall those near JD3 , a nd i t i;:ay be that 
the southern ·oasin margin strikes out to sea in the vic i ::1ity of Snake Bay. 

The Ga1·cLn Point Formation, al thoue;h on t he uhole a l'parently fl a t l y:Lng , 
does show some evidence of having been tectonically disturbed . In the southern 
marg:.nal zone of t he basin girs as high as JJ;2° (to the lM) have been noticed. Far­
t her north along Apsley Strai t such steelJ dips ar·e absent but readings of between 
3 and 10° have been made in daces . All these are to the west or northwest . 
No reversals have been observed . It should , h owever , iJe remembered that no real 
structural su1·vey has ye t been carried out. 

Rather s ceep1.y dipping beds were noticed frou the air at the nort h-western 
entrance to Snake Bay , but the relationshir:s of the respective formation are not 
known. If it is the Garden Point Formation t he ma.r ginal zone of t he basin may 
be indica ted . 

3· The Cret aceous Rocks . 

The detailed studies carriea out by Da:Lly (1954) give a good picture 
of t he nature of the Cretac eous s eries that are so p:coHinently ex,,osed along the 
s out h coas ·i;s of both i slands . The:c·e is no need to ex1.)and much on Daily 1s 
f::..ndings because the Cretacem . .lS appears now to be of minor im~~ortanc e as a 
potentially oil bearing se'-1uence. 

Daily (1954, PlJ• 23-25) summarises his observations as follows : 

11 The Cretaceous roc l:s are c om ,,o.sed essentiall y of int erbeuded glauc onitic 
s ands and cJays. Hinor amounts of quartz silt-to-sand and muscovite are associated 
with the gl auc onitic sands . Nusc ovite is generally lJresent in the clays . 
Vari:Jus t ypes of concretions occur i n bot h sands a nd c l ays and are aligned and 
flattened parall el to the bedding . In the cross-bedded sands c onc retions parallel 
the beC,_ing even t hough it is inc lined in diff erent directions and at uany angles . 

The predominanc e of glauc onitic sedi ments with minor a mounts of quartz and 
muscovite seems to indicate an offshor-e facies far enough f r om land to prevent 
t he introduc tion of the Dore normal (coarser - ROB) clastic sedi ments, or that little 
sediment \-JaS bein~ deposited on t he continental shelf at the time of gl auconi t e 
fo r mation . 'l'he latter implies a l ow adjacent l andmas.s f rom whi ch little sediment 
was shed. 

I t is ::_nterest i ng ,to note thc; t gl auc onitic muds are i'or ming in these regions 
today . They can be seen in plac es along the nor t h coast of Nelvill e Island, 
well avmy f r om t he river mouths: e . g . between CarsL ·ke Island and Snalce Bay 
penins ula and in the Gan.,en Point a nchorage . 

Tha t the site of de :c)osition HaS no t very far from shore s eems to 0e well . 
illustrated by the presence of numerous lignitic particles and oc casional t1rigs 
and tree trunks wh:Lch are r,!os t obvious throughout the unlateritised parts of the 
sequence . Along the present da;y coasts, jJa rticularly along the no1·t h coas t Hhere 
many tidal rivers a nd mangrove thic kets are }Jresent, abundant 1JB.rticles of leaves 
and pieces of sticlcs a l'e co;,unon alon6 the shore lines . They are also black a nd 
resemble c los ely the lignitic fragments found in the Cr etaceous rocks . 

The cross-beddi ng of the sands indicates sedimentation i n s llallo1,.; vraters . 
This is also substantiated by the faunas , pred ominantly mollusc an , of Hhich both 
bent honic c;,nd 1Jelagic forms al"e represented. l-I:i.nor lat ·., ral facies chan~; e from 
glauconitic sand to clay is frequent (als o indicative of GhalloH Haters -ROB) . 
11ost of the sancl Jarids, Hhen trac ed over any dis tance , a r e found to lens out and 
give way t o clay deposits . The vrhole facies is ty ._ ical of shalloH sheli:' conditions 
\-Jith a sloVT 'r ate of s ubsicienc e . 
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Precise stratigraphic correlation of the various sections is virtually 
impossible as it is only in the lower parts of the sections (Hhere there is no 
lateritisation) that fossils can oe found. 

Three dil'ferent ammonoid faunas were found in situ, 1,./nilst a fourth fauna 
1-m.s f ound only in beach boulders . The latter is held to be the oldest . The 
sec ond oldest is the one found i ·n the south coast eXlJOSures on lielville Isla nd 
a nd in the c l i f fs along ·che eastern part of t he south coast of Bathurst Island 
(from :Uirindo-...r to ~ iirialampi) . The younges t t1,.10 faunas a lJpear in the l01ver 
povtion of the cliffs along the central part of Bathurst Island ' s south coast 
(west of I-iirindoH) . They are in close vertical proximity of each other and thel'e 
is no indication 1-1ha tevor of t heir presence east of Pipiyanyamili Creek. The 
beds tha t c ontain these younges t two faunas are tenta tively cor~elated \nth 
lateritised sediments overlaying tp:e ll.canthoceras bear.Lng beds (of faw1a 2) in 
the Head:Lnba section. 

Basement for t he Cretaceous of t hese r e;::;i ons was not found . 'l'he nearest 
known basement rocks are exposed around Da1~n (e. g. Bullocky Head) , whe re from 
30 to 60 feet of fl a t lying Cretaceous strata are uncor>..formable u pon vertically 
dipping Prec ambrian schisJGose rocks of the Brocks Creek Group. There is a basal 
Cretaceous quartz c onglomerate (up to l fo ot t hick) -vmich is overlain by about 
4 feet of a rusty bro1-m silty rock that contains a ppreciable amounts of quartz 
and muscovite , es pecially near the base . This member appears to be an oxidised 
glauc onitic silt or sand sediment . It is overlain by a predominantly Hhite , 
silicified, clay , c ontaining numerous moulds of Belemnites guards, \.Ji1ich shoH 
the outline of the phragmocone, traces of ·oivalves and gastropods , and fossil 
wood . This silicified clay is .. nown as "Radiolarian Chert 11 or ttforcell ani ten . 
It is generally stained by oxides of iron to varying degrees, s.nd t he \mole 
profile sho\m by thes e former (glauc onitic ?) clays repres ents the mott L ;d to 
pallid zone of a typical lateritic profile altered by the i ntroduction of a 
siliceous cement . These obse1-vations are in accordance vlith those that Noakes 

- (1949) made Hith reference to the Danrl n Formation to whi ch the above beds belong . 

It seems that t his Darwi n Formati on is stratit; r a phic ally olcier tha n any 
of the Cretaceous sediments found in situ on the islands . Belemnites fragments 
washed up on t he s outh coast of Bathurst Island are very similar to those from 
the Darwin Formation, but no c onclusions can be drawn on t his evidence . Correl­
ations \vith the Point Charles fauna (west of Darwin) cannot be made until the 
new ammonoid f a.unets f rom t he islands a1·e i a enti fied . 

An a ggregate' thickne~ s of about 350 feet of Cretaceou~ sediments is ~resent 
on southern l-Ielville Island, whilst on Bathurst Island a total of about 250 feet 
has been , easured (that i s , for the equivalent beds t hel·e beti.Jeen l'lirindO\v and 
Hirialampi) . If t he correlati on by the ammonite faunas is correct , then about · 
375 feet would a ppear to be the maximum ex!josed thicknes s for t his (lower) _part of 
the Cretaceous series . 

180 feet of strata have been measured along the central south c oast of Bathurs t 
Island, but a t hickness of as much as 200 to 250 feet is poss ible t here . I f the 
base of t his s eries is cor11elated (on t he evidence of t he two yo .. nger a mmonoid 
faunas in it) Hith t he stra ta belo1-r the lateritic cap a t r.Ieadinga the a ggregate 
thicknes s of the Cretaceous over the v.rhole length of the exposed see;_uence is at 
least 400 feet . If, however , t his series has no correlatives to the east , and 
theref or e is additive , then the aggre~;ate thickne~ s i s a t least 620 feet . S i nce 
the bas ement is at SO!tie depth stL.l, t he Cretaceous series may attai n a t hickness 
of 800 to 1000 feet or more , es pecially to the west (gravimetry i ndicates rather 
shalloH basin t hough - ROB). 

The Cretaceous rocks are nea r--horiz ontal (broadly undula t ing) . Cc;,npacti un 
faults with s nall t hroHS arc: coc1c on . They caused s mall but measurable dip:3 near 
the z ones of movement . These dips have only local signi f ica nce . S o .. :e tectonic 
,:JOvement ( :Lalll ting) may, h owever, hav e to be a t> sumed t o explain the a p1,earance of 
younger Cretac eous beds in the central l;art of the s outh coast of Bathurst 
Island, but there is no evidenc e of it in the field . In f act , H~. rping , ~Jroducing 
a small r egi onal dip t o the west , c ould 1.Jroduce the ::>aue result . 11 (end quote) 

The analys is of the ammonoi d f aunas has revealed that the i slands I Cre·taceous 
ranges in a~e fro .. : Albi an (poss ibly even aptian) into Cenomanian anC.. .Jerhar:s even 
up :.nto basal Turonian . It Hould a p_ .. e a r, h ov.rever, ~hat sedimenta tion Has not 
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continuous through that c onsider abl e t ime intervaL Ther e must be disc onfor­
mities in the sequence , but they are hard to pick in the field . According to 
Daily (v e rbal corrununi c a tions) s ome of the identi ficati ons of the anunonities 
(by 1-J .Wright , Lond on) are s till doubtful and partl y in c ontradi dli on to unshak- 7" 

a ble f ield evidence . 

4. The Cainozoic Rocks • 

.As in many ot her r egi ons of coas tal northern and north-wes t ern Aus trali a 
t here i s quite a var i ety of terres trial and liU; or al f ormations vlh:i.ch , i n places 
are of Tertia !";, mor e often however of Quaternary a ge . Exc ept f or irregular 
lateritic sur fac e solidifica tion and for c oncreti onal"'J features (irons tones: 
ferr~ginisati on and solidi ficati ons of clay ~enses i n s ands , etc) t hes e young 
deposits have und·:J r gone v e!"'J little di agenes i s . 

S ome of t hese s edi ments a l·e wa.terlaid , others are aeolian , the l a t;t er bei ng 
mos tly old dunes . The ae ol ian origi n of s oue of thes e sediment s i s no t alvJays 
evident from t h e na t ure of t he for mati o11s t heras elves , but i t i s indica ted bJ t heir 
r egi o al dis tri oution . They a r e ess entially coas tal de •. os its and are s t r on§;ly 
developed a r ound l arge pe nimJtlL ;r headland.s such as Ca;:e F ourcroy , Cape Van Diemen, 
etc . The pr ominent Hhite cliff t hat extends f r o2.1 :Point l?iper (JD5) half '\.Jay 
ou t to1:ards Cape Van Diemen , fo r examj.cl e , i s an old beach- cum-dunes ue~;os i t t hat 
i s novJ slo1-1ly beinG erodc.d a\<ay by ·i;he sea vJhose l evel ;:mst have fall en a t least 
25 f eet sinc e the u.e_>oci t Has l a id do1m • 

.An ~.nte rest _:_:lc.; fac 2t in t h s connection is t he ab<:e nc e of such young derosits 
far ther SOlA.t h , e . r..; . al onr; Apsley S t rait . A rise of the sea l evel b~ · 25 fee t 
Hould t oday subme::.·ge lar ge lo'l-- l ying a r eas , and the1·e is reason t o a ssume thut 
it Hould aloo have d one so Xand J.eav :.nc tell--tale de.>c.sits ) dt:r i ng Pleis tocene 
t:Lr:ws . S .:.:!.C e t here i s no evidenc .._ of ·tLis it s eeras the l;leis t oc enc s ui:mle:c'genc es 
vre :;:'e due to re::;i cno.l tectonic r.:ove cents (chi efly lar t;e scale Harping) r ather than 
eas -ta t i c chan.:;es of the seas l evel al one . Houl~es (1949) has ex _ r~s.,ec.1 similar 

·opini ons about certaL1 coastal features on the .::~:~nland . 

Tl1ere is no )oint in diGcu.ss i ng t hes e yo nger s eiliment s ·:urther hel'e . To 
o·v.r explorati ons ·(;he~ arc; neither im::_;or t ant as pot entially o:...l bearing s tra t a nor 
as c aprock se,~uonces . 

OIL fCBSI::FLI'l'Il!S . 

Tl1e Gar den Point Fol"lna ti on - of Hho.tevor a:.;e it .my be - H;Li..ch a,, 1,ears to 
fi l l a r ather deep sedimentary basin ·oenea t h the northern pal'ts of t he is l a nds , 
must be re._;a r ded as t he s ec1uence ui t h the greatest potential as reGards oil search . 
The maximwn t ci:Lckne:::s of the ov cd yin;:; Cretac eou.s se:cies t o t he so·uth is likel y 
t o be onl y of the or der of 500 to 1 000 f eet . vil1He t:~~- s c o.:1rarati-ve t hinnes s 
d oes not of c our s e , _,_~reclude t h e ,_,r esence of oil bea r ing s tra t a , t he chances are 
n ot c om:iciered to be V <J I Y si;;nificant (except per1la f\S near the bo.sal unc onforn.ity) . 

I t does not matter much th.:.l t the r egional r ela t id1Ship> and tl1e age of t he 
Gal'cien Point ? or; .1at i on are unc e:..·tain a t th:~s j uncti on . 1Tnet he r i t be of Permi a n 
or J ur as s ic age , i t can ·oe a sswned t hat i t f orms s o.:1e extensi on of the res pective 
mar::.ne s edimentc.r y sec.uenc es -Ghat a::.e no-;.J so thoroughly searched f or oil i n the 
nort h--..ves t of i•les t er n .Austra}_ia and t he Bona]?arte Gulf regi on . The islands ' 
sec.1uc:1c es a 1;},ear t o be even .. lore fav cur aol y situated lJal a e oc;e ogr a_.ohical l y than 
.ilOSt parts of Aus tralia ' s north- Hes t . They a re ;.mch clos er t o the Eas t I nd.io n 
Island a rc \·1he1·e i t is knovm t ha.t c or.1paraol e sequences (Timor e . g . ) dis play oil 
seepages and are c onsider ed to posses s defi nite co.:_ erc i Gl possibi l iti es . 

Si.nce t he Sahul Shelf, and the:,. ewith also the ·:1or-Glw_u parts of i3at :mr s t 
a nd "·~elvill e I slands al'e on t he broaci :..i:el f side of bot h the fe r mian-l :es ozoic 
Timor -Eas t Celebes c;eos~·ncL.ne and the ·.Upine Geos~'ncline (see also Teich er t 1947) 
the area T.Just be c .Jnsiciered t o have def inite l;ossibilities, es:t)ec io.lly if t he sed­
irnell"Gu.r ; i)asin that c :.mt ains the Gar ,.en Poin t For mation i s or was open t o the 
north i n such a •Jay tha t the u p;.:i p s outhvJa rd ;,1i gr a t ion of _t-!e t r oleun frora marine 
beds a t depth HOuld be uno os -C lllC ted . 

SUGG&TIJ .i.b l"Oh }lli:L.'I-~1\ EXF.L0i3 .. n'IOH. 

1. By a c o,,,lJ:cehens i v e [;r avir,w-Gl·i c surve;y- the ~.osition of ~he :::oL-.thern 
Bar;;in of ~~he neHl;y disc ove1·ed sedi mentary tl'OL~C:;ll sho1...ld be accur a tely 
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defi ned nO. es _;€cially its eastwa :cd e:;c 'G ension traced . 

2 . Concun·ent \'-'"lth ·the ;;r aviuetric uo1·~c detailed Leolor;ical mapping 
is highl~r desirable . 

3· Str:.t tig::.·<11.-hic core drill i ns a ;.-lcea rs ilL,i;:.~> e ns;. ule i n orde:c to 
obt.a i!1 f ac t ual .nf or:c:ation about the subsurface nature of the 
Garden Point F ol'I:~c.d;ion anO. Hhatever other basin seyuences t he1·e 
may be belo1.-r it . 

Adelaide 30th I:oveu·oer, 1956. 

Dr . R. O. Brunnscln-miler . 
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