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SUMMARY

The Cape Melville 1 t 250,000 Sheot arca was mappod geologically
by the author and by J.T. Woods =nd L.G. Cuttler, of the Geological
Survoy of Quecnsland, during the winters of 1962 and 1963.

The area includos the northeromost cxposurcs of the Hodgkinson
Formation (Middlc Palacozoic), and the north-castorn limb and margin of
the Laura Basin (Mesozoic)s. The older basin was geosynclinal - the
northernmost structural-stratigraphic unit of the Tasman Geosyncline.

It is represented by stceply-dipping, sharply-folded slate and groywacke,
intruded by (?) Lower Permian granitic stocks which introduced the knowm
motallic mineralization. This rclatively stable complex forms the

croded, fairly uncven basement to the north-eastern limb of the Laura
Basin, which is an open syncline plunging gontly to the north-north-wecst
bencath Princess Charlotte Bay. The Mesozoic scdiments cexposed in the
Sheot arca arc freshwater Jurassic sediments and, transgrossively overlying
them, marine and freshwater Crctaccous scdiments., This part of the

Laura Basin has beoen uplifted by moderate (?) carly Tertiary epeirogenie
movements which accentuated the basin form, The uplift was probably
accompanied by faulting and foundering of thc basin margin, which caused
the coastline to rctreat to its prosent position, and was closely

followed by erosion ond suporficial deposition, which produced substantially
the prescnt morphology.

Only gold and a little wolfram have been mined cconomically in the
Sheet area. Probably between 3000 and 4000 oz. of alluvial gold were
won in the Starcke River valley, in the south-cast, between 1890 and 1898,
and over 9000 oz. wore rocovered from about 4800 tons of vein quartz lodes
in tho same arca betwcen 1898 and 1908, aftcer which there was little
production.

Wolfram was mined by hand methods at and ncar tho surface on
Noble Island carly this century and possibly later; total production is
probably less than 20 tons of concentrate.

Deposits of antimony, tin, copper, silver, sand, and coal are
also known, Thoreo arc prospccts for the production of underground
water and possibly also of petroleum.
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INTRODUCTION

The Cape Melville 1 : 250,000 Sheot arez is bounded by
longitudes 144°E and 145°35'E, and latitudes 14°S and 15°S.  About
half the area, mainly the north-eastern half, is part of the Coral Sea,
in which thc Great Barricer Reef maintains a distance of about 30 miles
from the coast. Part of Starcke No.1 Gold Field and most of Starcke
No.2 Gold Ficld are included in the south-east of the area.

Settlement is much sparser than in the Cooktown area to the
south. Kalpowar and Lakefield homesteads are situated close to each
othor in the south-west, and Starcke homestcad is three miles south of
the boundary of the area in the south-cast. A dry-weather track
provides access to the arca, joining Kalpowar and Starcke. With the
rceent increaseo in beef cattle prices, improvement of the area has boguns
o homostoad is boing cstablishod near Police Lagoon in the centre of the
aroa, and Starcke and Kalpowar managements arc building roads with a
view to doveloping the northern part of the arca. Light aircraft land
at Kalpowar and Lakefield, and may soon land farther north.

The geological map which these notes accompany was compiled
from information gathered by a combined party of the Burcau of Mineral
Resources and the Goological Survey of Queensland, which worked in the
area between Junc and October of 1962. Until then only two small parts
of the arca had becn gcologically mapped, and the distribution and
relationships of the rock units were not accurately kmowns The author
re-visited the area in September 1963, and found that Cretaceous sediments
are morc extonsive in the coastal rangc than had becn thought. Specimen
numbers quoted in this report refer to rocks in the catalogued Bureau of
Mineral Resources muscum collcction. Other numbers appcaring on the
map and in tho toxt (o.g., LB140) refor to the cuthor's 1963 field
localities.

The land area is covered by air photographs, at a scale of 1 : 48,000,
flown in 1957-58; a small cloud-covered arca in the south was re-flown in
1962. Tho off-shore areas were photographed at o scale of about 1 : 80,000
in 1959-60 (Great Barrier Reef Photography)e. All the photography was
done by Adastra Airways Pty. Ltd. A contoured map at a scale of 1 : 250,000
was produced by the Royal Australian Survey Corps in 1961.

The Atlas of Australian Resources deseribes the climate of the
arca as that of tho sub-equatorial coast and the iropical inland. Tho
normal annual range of (deily maximum ? ) temperature is relatively low
for Australia - from less than ZOOF, along tho coast, to 35o in the south-

west.
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Average annual rainfall increases from at least 40 inches in the
south~west to morc than 60 inches along the coast, Most of the rain‘«

falls from Decomber to April.

Sclerophyll shrub savannah covers most of the sandy southern
part of the arca, and mixed tropical woodlond most of the rest.
Tropical tussock grassland covers the sediplcin bordering Princess Charlotte
Bay. Many of the mesas of ferruginized Mesozoic sediment are almost bare
of trees, and are lightly grassed. Thin lines of flourishing Bunya pine
trees grow along scarps of Mosozoic sandstone on the Altanmoui Range
between 1500 and 2000 feet above sea level.

PREVIOUS INVESTIGATIONS

The first recorded goological obscrvations in the area scem to
have becn made by Cunningham and by King, who noted thot Lizard Island
and the Direction Isles arc granitic (King, 1827, vii, p.17; Fitton, 1827,
pp. 570,608), and that sandstone overlies black shalc and conglomeratio
coarse sandstonc on Clack Island, Flinders Group (King, op.cit., p.253
Fitton, op.cit., pp.608, 09; sec also Richards & Hodley, 1925, p.3).
The observation on the granitio composition of Lizard Island was repeated
by Jukes (1847) =nd MacGillivray (1852).

Coppinger in 1881 noted the abundance of sccondary oxides of
iron in the 'quartzite' blocks on the beach of Flinders Islend, and also
visited Clack Island (Coppingor, 1883, pp. 190-191)4

The opening of mining ficlds south of Cooktown brought
prospectors north to this arca before the turn of the century. Traces
of alluvial gold were found south of Ninian Bay in 1884 (Downs, 1884;
Dunstan, 1913), but have never becen workcd therc. Coarse alluvial gold
was discovered at Diggings Creek, a tributary of the Starcke River, in
1890, and rcef mining was carried on at nearby Munburra from 1896 until
about 1909. Cameron (1907) and Ball (1909) reported on these workings
and on the local goology. Bzll notod the prosence of Palaeozoic slate
unconformably overlain by scarp-forming Triassic-Jurassio sandstone and
by lator basalt, and the oxistence of a low, coastal erosion plain. The
association of the gold-becaring quartz reefs in the Paloeozoic rocks with

leucophyro dykes was observed, and the mineralogy of the rcefs described.

Small-scale wolfram production began on Noble Island in 1904,
or earlier, and continucd for at least four ycors. Troces of tin,
copper, silver, and gold were also known on the Island (Cherry, 1908).
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In the same year a 13-inch coal scam was reported on Stenley Island (Lee-
Brycc, 19043 Chorry, op. cit.).

Obsexrvations on thc coastal geology and on that of the Flinders
Group wore mude by Richards & Hedley in 1925 as part of the work of the
Great Barrier Recf Committece. Thoy noted the regularity and sharpness
of the outer barrior reef and its relative proximity and parallelism to the
coast, from Cairns to Capc Meclville. The strotigraphy, lithology, and
structurc of the probably Jurassic lacustrine sandetone and conglomerate
of the Flinders Group were described, and thoy were likened tc those
farther north along the Peninsular coast. Richards & Hedley also noted
that the conglomerate which is predominant at the base of the sequence is
rich in chert and hornfels pebbles, whereas the sandstones up to T00 feet
above arc micaccous, and appear to have been dorived from a granitio
terrain. This indicated to tham that tho detritus was derived from a
terrain of metasediment and intrusive granitc, and that progressive erosion
removed most of the sediment, and exposed a dominantly granitic provenance.
The structuro of the group appcarcd to them to be a fractured, heavily
jointed north-north-oast clliptical dome whoso axis interscets tho castern
end of Stanlcy Islends The occurrence of cliffs where dips arec flat,
and of dip slopes elsewherc, was notcds Tho habit and distribution of
sccondary limonito werc doscribed.

Recent clovation of a 20-foot-wide wavo-cut platform by 4% foot
was deduced from an exposurc in Owen Channcl, and a morc ancient sub-
mergenoe (of the order of S50 feet) was inforrcd from the morphology of
Owen Channel. Foundering of the Mclanesion Platoou after arid conditions
in the arce in the Jurassic was postulatod (of. Hedley, 1911)s Attention
woes drawn to tho influonco of fracturing (along the cardinal dircetions
and bisccting @ircctions) in gronitic rocks on the coastline from Cape
Bowen (the most northorly outerop of 'metamorphic' rocks) to Cape York.

Richards & Hedloy (op.cit.) thought that tho Reef generally might
rost upon a bascment of granite and Palacozoic mctamorphics, but that north
of the Flinders Group it might rest upon Jurassic scdiment.

In 1935 unsucccssful attempts were made to ro-open some of the
Starckc rocf mines (Book, 1935). In 1937 prospccting 2t Barrow Point
by incdividual prospoctors and the Broken Hill Pty. Co. Ltd. revealed small
bodics of tin-bcaring gully wash, but no deposits of cconomic sizec.

Hi11 (1951, pp. 16, 23-24) reforred briefly to the area, In an
unpublished papor (Hill, 1956), she roviewed the litorature and the
various hypothescs on tho geoological relations botwoen the near-coastal
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mainland and the Great Barrier Reef zonce. The goological map of
Quocnsland (Hill, 1953) and the Toctonioc Map of Australis (Geological
Socicty of Australia, 1960) show en approximation to tho geoology of tho
Sheet arca, as it was then known or inferrcd.

Jonos & Jones (1956), in rovicwing knowledge of the geology of
some coastal islands, rccorded the existence of o spocimen of ignimbrite
from Saddle Islet, ncor Lizard Island (op. cit., pp.46, 52), ond discusscd
the age and affinitics of the sandstone at the Flinders Group axid Bathurst
Hoads, which they precsumed to be Blythesdale Sandstone oquivalents.

The first systomatic gcological mapping cono in tho area, apart
from a skotch of the Starcke Gold Fiecld, was completed in 1957 for
Australian Mining and Smelting Pty. Ltd. (Mott, 1957a, b, 19583 Madden, 1957)
a8 part of an asscssmunt of the off-shorc oil prospects of the arca.
Mott (1957z) suggestod that the Loura Basin cxtends northward bencath
Princess Charlottc Bay, and that thc marinc Crctaccous rocks mey thicken
there. He clso suggested that the fault system now known as the
Palmerville Fault (de Koyser, 1962) may havo initiated tho basin ih  tho
carly Mcsozoic (Mott, 1958, p.7).

Madden mapped the Flindors Group islands ond Bathurst Head, and
on them he distinguishod two Mesozoic clastic scdimentary formations
separated by o slight unconformity. The lower onc rcsts unconformably on
'motemorphics's In the upper (predominantly sandstone) unit, which he
equated with the Blythosdale Sandstone, on the evidonce of a collection
of probably Lower Crotaccous plants from Clack Island, he noted the relics
of an cpproximatoly domal structure which takes in the whole area mapped
by him. In the lower (conglomeorate/sandstone) wnit, ho noted arcas of
modcrately steop dips, end folding ond faulting on north-south lines.
Mott (1958, p.6) corrclated the upper unit with the Jurassic sandstones of
the southern part of the Loura Basin on lithological grounds (in the
prosent mepping the lower unit has been idontificd with thesc). He also
suggested that tho lower, probably froshwator wnit might have o marine
oquivalent (op. cit., p.7)s Probablc marino Jurassic scdiments were
penctrated at about 3200 fect in an oil well (Cabot - Blucberry Marina No.1)
recently completed at the head of Princess Charlotte Bay, about 40 miles to
tho south-west (Bvans, 1962).

Madden (ope.cits) also thought that both Mesozoie units are
present above the metamorphics ot Cape Flattcry, in tho cast of the

Shoet arca.

The next' field mepping in the Laura Basin within the Shoct -~rea
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was in 1959 (Swindon, 1960) as port of a search for oil. He erocted a
stratigraphical column (op.cit., fig.1) which included the Cainozoic
morino and fluviatilo scdimonts. The scotions oh the Flinders Group
and Bathurst Heads, and Madden's work there, were summorized, but the
significance of Madden's 'slight crosional unconformity' (op.cit., p.10)
was minimized. The composition and texturcs of the Mesozoic and
Tertiory sendstoncs worce described, and tho possibility was pointed out
that marince Cretzcecous sheles similer to thosc at 'Fairviow', ncar Laurc,

might underlie the Cainozoic dcposits south of Princoss Cherlottc Bay.

Ho deducod from the reogional gology that thore were post-Pormian
and latc Cretaccous - carly Tertiary carth movements, and also a lato
Tortiary - Recont cmergounce of four to ten feeot. A gravity traverse
south-west from Combe Point (Bathurst Heads) yiclded rclatively high
Bouguer anomaly valucs at Combe Point. Those velucs diminished to the
south-wost, towards the decper parts of the Laura Basin (Swindon, op.cit.,
Sheot 2, pp.15=16).

Briof roforonces to tho arca wore made in the symposium on the
Geology of Quecnsland (Hill & Denmoad, cd., 1960): the folded Palacozoio
rocks nocar the coast were identified with the Berron River Motamorphics (ope
cit., p.130), and tho Palacozoic igncous rocks wore montioned (op.cite., ppe
244, 249),» The finding of Hatchoriccras spi in glouconitic sandstone near
'Lokeficld'Station was reported (op.cit. p.329, and Woods, 1962 b), ond
some of the little-known Cainozoic deposits of the region were mentioned
(opscit., pp.408, 411).

An off-shore gravity traverse from theo Flindors Group to theo
Bloomficld River was completed between 1954 and 1956 by the Burocau of
Mineral Resources (Doolcy, 1961)s Fow readings werc mede in the Sheet

arcae.

In 1962 an oil weoll, Cabot-Blueberry Marina No.1, subsidized
by the Commonwealth Govermment as a stratigraphic hole, was drilled by
Mines Administration for o consortium of scveral Amorican and Australian
companies. It was sited near the 'Marina-Plains' - 'Musgrave' road noar
Saltwator Crock, about cight miles west of the Sheot arca. The well
paonetrated more than 3500 feet of marine and freshwater Cainozoic and
Mesozoic sodimonts and a small thickness of moderately dipping Pormian
plant-boaring scdiment, and was completed at 3829 foot in alterod basic
ignoous rock (Mincs Administration Pty. Ltd., 19623 also Plate 2 of
this report).

In the same’ yoar on acromognetic survey was flowm over the
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sca from Princess Charlotte Bay and Bathurst Bay, in thoe south, north
to Papua (Miero Magnetics Asscciates, 1963). The Loura Basin basement
wes interpreted as attaining a depth of at loast 6000 fect in the wost
of thc Sheet arca, and a north-south anomaly was detected north of
Bathurst Bay.

PHYSTOGRAPHY

The Capc Melville 1 ¢ 250,000 Sheet arca has been divided
into five areas according to tho land forms and supcrficial geology (Fig.1).
These are all continuous along the southcern boundery with those g
distinguished in the Cooktown Shect area (Lucas, 1962, fig.2). They cre,

from north-cast to south-west:

The Continontal Shelf, in fact a large shallow back-reef aren

from which several hard-rock islands rise up to 1000 foet A.S.L., and many

more platform recfs and associated deposits (scc above) rise to just under

or just above mean low tide level. The cdopth of wotor generally increases
graduzlly from 10 feet within one to two milos from the coast, to 120 feot

just behind the outer berrior reocf (Admiralty, 1950).

The Coastal Plain extends from Cape Flattery to Bathurst Bay,
and reaches from 6 to 15 miles inland from tho gencrclly flat, low coastline
to the scarp-cappcd bounding slope separating it from the Deighton Tableland.
It is interrupted by the granitc inselbergs of the Melville Range znd the
Altanmoui Rango, which rise to over 2000 fecot, and ore vory bold and rugged
(see Cainozoic Stratigraphy). The Altanmoui Range is partly capped by
Mesozoic sandstone, and may bc considered to be cn outlier of the
Deoighton Tablolond.

The coastal plain is gonorally coverced by Cainozoio superficial
deoposits which give it o smooth profile:  talus underlics the steop,
concave bounding slopes baneath the Mesozoic sandstone scarp, and
alluvial material (including ro-worked talus) underlies the moro gentle
distal slopes. Dunc sand coveors largo aroas in tho viecinity of tied
islands such as Capec Flattery, Lookout Point, and (?)Barrow Point.

The Doizhton Tableland, liko the adjacent coaostal plain, is an
clongate bclt parallel to the coast, stretohing from the Jack River
heoadwaters to Bathurst Heads It is ncarly 30 miles aoross in the south,
but in the north-wost, where it was warpod and faulted during the late
Crotacoous or carly Tartiary, it is disrupted and narrower. It is
underlain by resistant Mesozoic scndstones which form the eastern, upraised
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margin of tho Laurc Basin (Fig.2), and so it has tho form of a cucsta,
dipping generally south-west, except for the Bathurst Range, wherc it dips
south-cast. Its height ranges from 200 to 300 fect L«S.L., near its
boundery with tho Jack Peneplain, to nearly 2000 foect in the more
dismembered parts near tho coast. It is partly sand-coveored, and
vogotated by stunted troes, shrubs, and undorgrowth, cxcopt for parts in
tho north which support open forest: Surfoce water is extremely scarce.

Tho Jack Poncplain is a low, gently undulating, sand-covered
plain from which a few small residuals of Cretacoous scdiments riso up to
300 feet above the general level, which is 100 to 200 foet A.S.L. It is
sharply scoparatod from the Deighton Tableland to the enst by a distinot,
though low, modified (?)fault scarp, and in tho west it has a distinct
boundary againat thc Normanby Sediplain nicked in profilec. Its watcrcoursos,
as woll as its intorfluves,; are chokoed with sond, and drainagoe is ospecially
sluggish in the south, whore the Jack Lakcs hold permancnt wateri It
is fairly dmscly vegetatod with trces and undergrowth.

The Normonby Sediplain is a very flat tract rogularly flooded by
the braided streams of thce Normenby Rivar system, ~nd covered by dark,
silty alluvium. Its surfaco probebly riscs from about 10 feot A.S.L.
near Princess Charlotte Bay to 100 feot A.S.L. ot 'Lokefield'. It is
covored by savannch, and its surface tonds to be pitted by 'melonholcs'.

In the far south-west of the Sheet arca there are some sand-covercd
intarfluves which propcerly belong to the Jack Pancoplain morphologically.

It is apparcnt that the physiographio units cdeseribed have some
antiquitys they aro youngor than Lower Cretaccous (the youngest lithified
sodimonts of tho Doighton Tabloland), but older than the various Cainozolc

. colluvial and alluvial doposits (and Tortiary basalt) which modify tham

but arc porfectly congrucnt with them.  Thoso doposits are well cxposcd
By orosion in the Coastal Plain, but are probably also well developed
beneath the Jack Penoplain and Normamby Sodiplain. The Coastal Plain
has grown at tho oxpcnsc of tho Leura Basin cucsta = i.o., the Deighton
Tableland - by scarp rotroat, and penctrates it in many places as both
broad and norrow river valleys subscquently partly filled with littlo-
transported detritus, ond, in the upper Starcko River, with Tertiary basalt.
Lpart from this f£illing of tho vallcys (which bogan before they attainod
their presont extont - scc belows two ages of talus, scparcted by a
period of scarp retreat), thoy have been little modified by Quatcrnary
crosion, and the landscape appoars to bo substantially inhorited from the

Iato Crotaceous or carly Tortieory.
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STHRATIGRAPHY OF THE GAPE MELVILLE 1:250,000 SHEET AREA
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C 1y sand, gravel ~also cwt and fill,
A
A T ' Marine i Gm  Up to 6007 Reef and agsociated =Ca, Gs; Overlies older rocks, Salt, lime, heavy Richards & Hill,
I E %deposits i ; deposits, salt pans, may be partly intertongues with minerals? 1942
R | | beach sands. Tertiary. Qa
N , i
N A Residual { Qs ! Up to 207 Loese orange and = Qa, Um. Overlies Mesozoic Water storage?
0 R sand ' § white sand sandstones and Czx
Y |
7 i e e S ——
Ferricrete E ~10 Sandy ferricrete, Variable age? Cverlieg Kle, J1,
0 : : underlein by Cax, Czt, Cazd.
[ ! mottled zone.
I ‘ f
Dune sand ; ©zd | maxe 300 Younger:white quartz = Qd; Qm, QOse Overlies and abuts Water storage;
C | ASL sand and peat. against older rocks. possible olass
Oléer: ferrugincus = Czt, Cgx? sand.
dune sand, kaolinitic
sand, peaty sands
Talus Czt 5-100 Ferruginous, earthy it least two Cverlies D-Ch
matrix containing stages; below searps of
sandstone and chert s Czx lMezezoic sand-
blocks. . stone.
Brixton Czx 5-1507 Mottled, pebbly, Includes.two Coarse fogsil Poor, inhomogen- Leing & Power,
Formati claycy sand and stapes; alluvia~overlie and ewus aquifer? 1959(Lynd Formation)
ation 4 2 .
sandy elay. = Lynd Form- abut against clder
' ation recks; GQa, 4Gs overs
% lie, Qa with eut-and-
: £ill,
Piebald ! Czp 5-1007? Olivine basalt = McLean Overlies older Morgan, 1964b
basalt g sné nepheline Basalt, Ather- talus?, overlain
: basanite, ton BRasalt, Czx, by younger talus,
? Crt.
L B
o 0 Wolena . Klo ot exposed Olive calcarceus Less extensive Small saline
H W Claystone in sheet claystene than Kle, dis- aguifers
. E (Albian) 5 area; 200 in conformable
b R i Cabot~Blue~ beneath Cz unite,
: berry Marina
S c i No.1, €
R ; miles %o
© B f ; west,
T i 1 .
Z A Battle ! Kle ' Up to S00 White quartz sand- =Wrotham Park Overlaps J1, houlfer
C Gamp 5 ' exposed; 800- stone, thin con- Sandstone and underlics LKlo
0 i Fermaticn ? 1450 in glomerats, clayey tlackdown conformably?
0 (Aptian - | Marina No.1 and glauconitic Formation. |
I U Neocnmian) (Core 6 sandstone, shaly '
c S critical) siltstone. i
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STRATIGRAPHY

The oldest oxpesaed rocks in tho Shoet area arce the folded,
lightly mctamorphoscd Devonian scdiments of the Hodgkinson Formation.
Those arc intruded by late Palacozoic post-tectonic granites and overlain
by the low=dipping marino and freshwater Jurassio ond Crotaceous sediments
of the Loura Basin. A varioty of terrestrial and coastal Cainozoic

scdiments and volcanics was deposited on all these rocks (Tablc 1).

MIDDLE DEVONIAN - (?)LOWER CARBONIFEROUS

The northernmost outcrops of the Hodgkinson Formetion, a major

flysch unit of tho Tasman Goosyncline, are found in this area. The
formation consists of rhythmically alternating becds of greywacke and slate
in various proportions (/Amos & do Keoysor, 1964). The usual minor rook
typos - 0.8+, interbedded lava (sodic rhyolite) and rcof limestone - were
not soen in this arca. The grain-size and proportion of the greywackoe
ere maximal botweon Cape Bowen and the Altanmoui Granitcs  Thin-bedded

to thick-bedded groywackc, consisting of fine to coarse arenite, grit,
pebbly grit, and conglomerate, is closely sot in intcrvening polite. The
pobblos consist of intraformational detritus (probably including limestone
pebbles with (?)organic morkings), and an approciable proportion of
harder, well rounded pebbles of shoarcd ond granulated dark quertzite,
micaccous metaquartzite, and silicificd rhyolitc - probably a Procambrian
suito, excopt perhaps for the rhyolite. At Noblc Island,six milos cast
of Capc Bowen, sandy to fine conglomcratic bods, though thin, arc dominant,
ond slumps and turbiditc structures, including truncction of tops, are
common. Tho described foatures of these outcrops indicate high
instability and ncarby supply (probebly cmergent Procombricn rocks ond
poerhaps an associcted voleznic chain) for this part of the Hodgkinson

Basin.

Elsewherc, the formation comsists mainly of thin-bedded fine and
medium-grained arconitc in dominant slaty pelitee At Lookout Point a
distinctive minor rock type, a medium-bodded, dork, muddy (unsorted)
sandstone, was scen, and on the 'Munburra' track, o very clean quartzose

sandstono crops out in a creck crossing.

7) PERMI/N GRANITES

Four main granitc bodies are known along the north-west-tronding
coastal belt, where they tond to give rise to areas of high and bold
relicf, modified by tho cxtant to which they have boon, oand still are,
covored by Mesozoic sandstonce The hard rocks of Howiek Island, Lizard
Island, and several othor islets, are also granites  Petrogrephically
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the granites scem to fall into threc (or more) groups: The Finlayson
Grenite (Lizard Island and the Dircction Island) and the Puckley Granite
(Jeonnie River valley), both of which were recosnised in the Cooktowm

1 &+ 250,000 Sheet arca to the south (Lucas, 1962; Morgan, 1964b); and
the Altanmoui Granite (new name), which includcs the granites of the

Mclvillc Rangey, Barrow Point, Wakooka Creck, and the Altanmoui Rangc.

They have been assigned a probable Permian age because of their
post-Devonian, pro-Jurassic age, and becausc all radio-active age
determinations so far made on similar granites to the south have yieclded
Permian ages for thosc bodies. Determinations have not yet been made

on the three somples of Altanmoui Granite submitted (localities, sce map).

The granite ot Lizard Island (Finlayson Granite) is a creom to grey,

massive, fairly cvon, medium to coarsc-groincd, tourmaline~bearing biotito-
muscovite granitc. It contains pegmatite scgregations and veins, and
aplite veins which have pegmatitic bands and swellings. The pegmatite
consists of quart#, croam feldsper, muscoviic (commonly in rosettos),

and variablc acmounss of tourmeline. Tourmaline agsregotes in the granite
and the pegmatitc arc up to a foot acrosss The granite is cut at foirly
widely-spaced intervals by regular, nearly vertical shears (joints along
which there has beon movement?), striking 3250, which probably ccuse

the foliation in that dircction noticeablc on the air photographs,
However, no shearing is visiblc in the thin sections (Morgan, 1964za),
though it is in the Finlayson Granite of the typc area (Morgen, 1964b) «

" Some aplite veins follow flat-dipping joints.

Under the microscope, potash feldspar (microcline~perthite) and
~quartz arc seen to cxceed plagioclase, and accessory muscovite is more
“common than biotite and tourmaline, with which it is associated (Morgan,

,ﬁ964a).

' Jones & Joncs (1956) report the prescnec of ignimbrite as well
‘as granitc on Saddle Islet, thc westernmost, smell, high island of the

- Lizard Island group.

The apparcntly stock-likec intrusion of Pucklcy Granite into
 the Hodgkinson Formation in the Jcannie River headwatcrs is still partly
“covered by Mesozoic sedimont. The Hodgkinson Formation greywacke below

| fhe northorn scarp of this Mcsozoic outlicr appears to be contact-altered,
‘and is cut by quartz and quartz-feldsper veinlets, Specimens were taken
“from an apparently involved part of the southern contacte There the

,“granite is a grey, medium-grained, tourmaline-bearing, porphyritic biotite
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adamollito (Morgen, 1964a) containing cqual quantitics of quarts,
microcline-perthite, and fairly oalcic plagioclasec. Biotite makes up
about 5 por cont of the rock, but muscovito is rare. I biotite-quartz-
musocovite hornfels was collectod adjacent to the contact at this
locality.

No landing could be mado on tho granite forming the ocastorn
cnd of Howick Island. It appoarcd to be 2 groy, wniform, modium or
coarsc-grained granite with a slight north-wost foliation dipping steoeply
cast. At its northern cnd it is cut by rogular crecam fine-graincd veins
dipping gonerally south, and by stceper north~dipping joints. It may
belong to tho Puckloy Granito.

The validity of uniting all thce othor granito outcrops - those
west of 1ong.144°40‘E - under the name Altonmoui Granite is problcomatic,
because of insufficicnt sampling away from the contacts of the largor
bodics, and the lack of any specimcns from the southcrnmost group of small
outorops. The granito at tho monument at Capo Melville, probably some
distance from a oontact, appcarcd to be uniform. Tho specimen is a groy,
fairly even, medium-grained porphyritic biotite adamcllito consisting
mainly of equal quantities of quartz and oligoclasc with albite rims,
ond lesser (25%) microclinc-perthite (Morgan, op. cit.).

The granitic rocks along the invloved south-castarn contacts
of the seme body with tho Hodgkinson Formaotion are variablo and less simple
potrographically. In common with the gronitcs scoen in and just north of
tho .ltenmouil Rangc, many of thom howe abundant frosh tabular blue feldspar
(oscillatory-zoned sodie andesine to sodic oligoclase - Morgan, op. cit.,
specimon R13089). Some of tho granitc in the contact-zonc at tho
southern end of tho Melvillc Rango, south-east of Lbboy Pcak, is hornblondo=
boaringy an epidoto-hornblende-plagioclasc hornfols wos collected in the
same part of thc contact-zone. The cpidote probebly formed by rotrogressive
metamorphism of a highcr-grade mincral asscmbloages oll the other
contact-metamorphosed rocks near the Altanmoui Granitc bolong to the
albite-cpidote hornfcls facics (Morgon, op. cite).

In the re-ontrant intc the granite oast of the Melville Range,
tho Hodgkinson Formation is contact-altered and ingimotely intrudod by
small granitic bodies for up to three miles from the ncarest exposures of
the main contacts Theso minor intrusives arc porphyritic biotite micro-
graonite containing blue plagioclasc, aplitic granito, and tourmaline-
muecovite pegmatites The thin-bedded pelitic ond sami-pelitic Dovonian
sodiments cxposod in the hecdland south of the mouth of Bumangin Creck
ore ro-crystallized to biotito - and muscovite - rich hornfolscsy quartz-
rich beds arc sugery.
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The granite at Borrow Point appoars to bo uniform, A

porphyritio biotitc micro-adamellitc wes collocted from near its contaot
with the small body of Devonian sedimonts, which includo andalusite-quoxrtze-
muscovito hornfols, at its western sides At the samc locality a small
(?)dyke of frittcd microgranite porphyry itsclf contains andalusite(Morgan,
op. cit.). i fairly lerge concordent dyke of granophyric and porphyritic
biotite micro-adamollitce intrudes the northe-north-ccst tronding ridge of
scdiments which abuts against Ninion Bay farther wost,

In tho /ltanmoui Rangc, the granito cway from intrusive contacta
is an oven, modium-grained (?)adamollitc containing weathored pink
foldspar and fresh blue feldspar, minor quartz, biotito, and rore muscovito.
At the south-wostorn contact, the following varictios were found 1
porphyritic biotitc microgranitc with phencerysts of quartz and frosh blue
foldspar; a vein of foliatcd muscovito-biotite granite, granulated and
soricitizod along grain boundarics and microfracturcs (Morgan, ops cit.);
ond a pegmatitic aplite. Volfram is roported on a .::rmito/slnte contcot
in tho Altanmoui Rango, probably on tho castorn contact (sco Economic
Geology) .

Hornfols is wcll developed in thoe Dovonian scodiments on the flanks
of the Lltonmoui Range, and ncar tho granito south-cast of the Molville
Rangoy 4t is hard and well exposed botween tho gronito and Cape Bowen,
at which point alteration is still detectable through the presence of
muscovito, biotitc, and epidoto in tho matrix of a sheared greywacke(Morgan,
ops ©it.). A orock pebble in this arca consisted of altcred chiastolite
hornfcls, and near tho south-western contact an unusually derk and
hoovy ondalusite-cordicrito-quartz-muscovitc hornfels was collected.

4 minor granite intrusion ie poorly expesced west of tho
idltanmoud Range, & milec north of 'Wokooka' Out-Stotion. It consists of
porphyritic biotito microgranitc and muscovito-biotito granite, in both
of which thero is ovidanoe of auto-broceiation (Morgon, op. cit.).

Comments upon the emplaccment of tho Altanmoui granite appear in
the chapter on Structurc.

Minor intrusions. Apart from thoe minor intrusions desoribed above as
associatcd with the larger gronito intrusions, and the smcll gronite
outorops which havo not beon visitod, few minor intrusions are known.

A small body of groen, ohloritizod, richly porphyritic blotito
microgranodioritc and micro-adamellite, of umknowm form, crops out noay
the main track about half way botween tho Howick and Jeannio Rivers.

Extremoly siliccous, fine-grained, thin quartz parphyry dykes
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are closely (and gencticelly?) associated with tho curiferous quartz veins
of the Starcke No.2 Gold Ficld, mostly north-wost of Munburra. 1In thin
scction the groundmass can be scen to consist of silicified spherulites
ond intorstiticl quartz and scricites Tho dykos contain scattored pyrito
crystals, and the lodo wall-rocks arc also silicified and carry pyrite.

Those minor intrusions arc presumably of Pormo-Triassic agc,
ond are cortainly pro-Jurassic.

JURLSSIC

The outcrops of the Dalrymplc Sandstonc, tho basal formation of
the Loura Basin (Pig.2), arc similar to thosc in tho Delrymple Rango and
clsewhore in tho Coolktown 1 : 250,000 Shect crca, immodiatoly to the
south (Lucas, 1962).

Outcrops of the formation along the coastal rangc in the Cape
Melvillo 1 ¢ 250,000 Shoet arca consist of froshwator sandstonc,
conglomerate, and shale from 200 foot to at least 800 foet thick. 1In the
Cabot-Blucberry Marina No.1 well, eight miles contrally west of the
Sheot area, cquivalont sediments, some of them marine, oppear to be at
loast 1800 fcet thick (Plato 2; and Evans, 1962)s The formation partly
covors on irregular basement of gronite and folded Dovonian sedimont. In
general the granitos formed the highor parts of tho bascment, and in many
placos (tho Melville Rangc and part of the Altonmoui Range) thoy appear
ncver to havo boon covered by later scdiment, but to have protruded above
the Jurasseic sediplain. The besc of the formation displays appreciable
initial dips (up to 15°) in such arces = c.g., the Lltanmoui Range. In
soveral places along the coastal range (e.z. south-wost of 'Wakooka'
Out-Station, and at tho hoadwaters of Beattic Creook) the Hodgkinson
Formation is not covered by the Dalrymple Sandstoncy but is directly overlain

by marine Crotacoous sediments.

The thickest cxzposed section, of 800 foet, on Flinders Island,
is also the coarscst (for diagrammatic scctions, sce Plate 2)., Its baso
is not exposed, but it is ovarlain by (?)Cretcccous scndstone. It consists
of thick-bodded and medium-bedded pebblo and cobble conglomerate, grit,
sandstone, and micaccous siltstonec. Cross-bedding in the grit and
conglomerate demonstratc transport from the north-casty the formation
contains a much lower proportion of conglomerate on Dunham Island, and on
the mainland, farther south. The pebbles consist of chert, jasper,
greywacke, slateo, and thoir contact mctamorphosod cquivalents (21l from the
Hodgkinson Formation), as well as quartzite, grecn quartz-feoldspar porphyry,
and a fine, ovon-zrained (?)red granite (colour possibly due to woathoring).
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Probably betwoon 500 feet ond 600 feet of conrse sandstone and
grit, thin angular quartz conglomerate, and ferruginized micaccous
shale underlie Crotaceous scdiments inland from the slight promontory
four miles south-ocast of Bathurst Head. The base was not scon, biwt
'metemorphics' are reported on the beach nearby by Medden (1957, P1.3).
Within the lower 200 fcet of this scction thore is a fine, silicificd,
flogey eroy sandstone with burrow marks ('pipo-rock!).

In the thimer, complete scotion (100 to 150 feet) five miles
north-west of 'Wokooka' Out-station, thore arc 80 fcet of';pipe—rock',
which alsc contains lamince rich in unidontifianble plant stem remains.
Below it is basal, angular, pobbly quartz grit, and above if arc probable
Crotaceous forruginizod peobbly sandstone, grit, ond thin, fino conglomercate.

Moat of tho 550 feet of Mcsozoic section in the Altanmoui Range
may bc Crotaccous.  The lowermost 90 feet, bolow the probable base of the
Crotaccous, consist of forruginous shale near the base, medium-grained,
even quartz scndstonc with dark grains partly 2ltcorced to homatite, and

medium = and coarsc-grainod quartz sandstoncs

South-cast from here to the Sheot boundary, the formation is
generclly 100 to 300 feet thick, and may attain 500 feet in areas of high
bascment relicf. In this area, as in tho Cooktown Shect area, tho basal
part consists of massive conglomerate and thinncr-beddod sandstone and
shalo, commonly partly ferruginizod. It is poorly oxposcd,~dnd the exact
position of thc base (whosc cltitude commonly chengos by 100 feet in 400
foot laterally) is difficult to photo-intorpret. .Jbove this theore is
clmost overywherc cbout 100 feet of massive to thick-bedded, cliff-forming
sandstonc, In placcs the characteristic basal rock-types are missing,
and thie cxtensive sandstone rests directly upon the basement. The sandstone
is a cross-bedded, medium to coarso-grained and gritty, off-whitc to pale
groy quartz sandstone with minor dark lithic (chort?) groins and a sparse
kaolinitic matrix. This forms the lower of two Mcsozoic sandstone cliffs
or scarps, usually 200 feet to 400 fect apart, which arc fairlj persistent
2ll round tho outcropping mergins of the Laurs Basin. Outcrop. is mostly
poor botwean the two cliffs, but the basc of the marinc Cretacoous sediments
is gonerally no morce than 100 foet above the top of this lowar (Dalrymple
Scndstone) cliff (socc Plato 2).

In thin scction the dominant rock typc of tho formation, the
coarse to modium-grainod sandstone; is seon to Lo unstratifiocd and
modcrately sorted, nnd the grains are moderately to poorly roundod.

They consist of quartz, minor chert, metaquartzite, (?)granitic fragments,
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and randomly-orientcd, intorgronuler muscovitc. i, sandstone interbedded
with the basal conglomcrate ncor Rocky Trig. Point contains biotitc as

woll o8 muscovite. 4 scmi-opaque, amorphous or poorly crystalline clay

mincral occupies a small part of the pore spaco, which has been slightly

reduced by quertz outgrowth.

The Cabot-Blueberry Mcorina No.1 VWell, drilled ot Saltwater Creck,
cight miles west of the Sheet area, penetrated probable marine sediments,
including a biotite-bearing micaccous siltstone (Mines idministration Pty.
Ltd, 1962, cppondix 4a) at about 3200 feot (BEvans, 1962), or about 300
feot above the base of the Jurassic section, which, -according to Evans, is at
least 1600 feet thick. No undoubtedly marine sediments are known from
cxposurcs of the Delrymplce Sandstonce.

Cross-bedding, in sots from six inches to six fect thick, is
feirly common in the grits and sandstones. It is gonerally fiirly regular
in tho sandstoncs, but in places is more of the festoon type, cspecially
in the coarser-grained rocks., The dircctions of sodimont transport
indicated by the cross-beds arc gencrally congruont with the conformation
of the Loura Basin - i.0., they have o componont from the cast.

No determinable plant fossils werc found in the formation in the
Sheot arca, but in addition tolthe ovidence for an (?)Upper Jurassic ago
from the plant mcorofossils collected from the formotions in the Cooktown
arca (Lucas, 1962; Woods, 1961), Evans (op.cit.) has assigned a Jurcssic
age (Upper Jurassic and partly Lower Jurassic, but probably not lowermost
Jurassic) to the lower part of the Mcsozoic scetion (presumably the
Dalrymple Sandstonc) in the Marina No.1 wecll, on the basis of the

microfossils.

IOWER CRET.CEOUS

The main outcrops of the Battle Camp Formation are in the hizhor
parts and south-western slopecs of the coastal range, and on the Flinders
Group of islands in the north-west of the Sheet a~rec. Therce its thicknoss
ranges from 300 foet to 1000 feet.e West of this bolt, in the south-westcorn
part of the Shect aroca, the formation is probably continuous bunocath the
torrestrial Cainozoic deposits (and possible beneath younger Cretasecus
sediments) and cbove the Dalrymple Sandstonc. It is apparantly
roprosented in the Cabot-Blucberry Mcrina No.1 soction (Plate 2, and Evans,
1962) by about 1300 fcet of scdiment.

The best known scctions, those in tho far north-west, arc
lithologically somcwhat difforent from that of the Battle Camp Range (Lucas,
1962). Quartz sandstonc, only slightly difforent from the typical Dalrymple

v
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Sasidstono, crops out most strongly, ond contains thin (up to 8-inch)
interbods of white, angular, fine quartz pebblc conglomerate, Glauconitic
sandstone and conglomerate are fairly well exposed, but deeply wezthered.
Softor beds - grey massive siltstone, rod-brown silty shale, ond
carbonaceous shalc with minor thin cozl bands - are poorly oxposed (Plate 2).

The formation rests upon the Dalrymple Sandstonc, and this
boundary is not casily determined, In the Ilinders Group, it is marked
by a sharp upward doercasc in the proportion of conglomerate across the
boundary, and a slight incroasc in the whiteness, sparkle, and porosity of
“ho sandstones and thin conglomeratcs, which appocr to be very clean and
quartzose. In places there (Flinders Poak and Blackwoed Island) it is
also merked by a thin ferruginized horizon, and scverzl vicws of the
islands show that therc is a slight unconformity betwocn the two
formations (Fiz.3), zlthough this could not be shown on the ground by
Medden (1957) or the writer.

On the mainland, howover, the (angular) unconformity is cven
loss pronounced or abscnt, and the contrast between tho two formations,
in proportion of conglomeratec, is less. The basal Crectaccous scdiments
(20 - 100 foect) in tho coastal range are commonly vory ferruginized, sandy,
roundod pebble conglomcrate, or pebbly, onco-glauconitic sandstonc (the
glauconite has weathercd to iron oxides). These overlop the Dalrymple
Sandstono, and dircctly overlie Palacozoic rocks in places. They are
commonly rich in forruginized wooc fragments and trece trunks, and, in placcs
(c.g. at locality LB 140, south-wost of 'Wakooka' Out Station) aro rich in
shelly fossil moulds,

The thickest scction (about 500 foot) kncwn in the Flinders Group
is oxposed on Stanlcy Island. Throe distinet beds of sandstone, each
about 20 fect thick, crop out strongly at regular intervels within the
lowormost 350 foct (secc Plate 2). Theoy arc medium to thick-bedded,
coarscly-laminatcd, cross-beddod, sparkling quartz sandstoncs each
characterized by various combinations of sovoral of the following structuros
or inclusionss flagginessy 'plastic style' cross-bedding in scets up
to 3 feet thicky altcrnating thick dark groy ocnd white laminaes ripple
marking; tracks and burrows; and contont of grit and pcbbles (rare),
shele pellots, and silicified wood stems and impressions. At Flinders
Poak, on Flinders Island, sperkling quartz sandstone displays (?)stylolitic
micro-structurc. The rest (or upper 150 fcot) of the section on Stanley
Island is mostly stronzly ferruginized gritty sandstone. ¥Within 100 fect
of the baso of the Stanley Island scetion, two feot of carbonacecus shele
and six inches of such shale with coal bands aro exposcd in a sea-cliff
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ot the northern cnd of the island. fbout 200 fceot c2bove the base,

on the wostern side of the island, north of Stokcs Bay, plant fossils

werc obtained from red-brown silty shalc ecxposcod in ~ sharp gully.  They
include Otozamites sp., Bruchyphyllum sp., Elatocladus sp., Pagiophyllum sp.,
an asscamblage which, according to Woods (1962d), lacks clements restricted

to the Crctaceous. Thoy are nevertheless, on stratizraphic grounds,

likely to be younger, rather than older, than Madlen's (?)Lower Crotaccous

collcetion from Clack Island, five miles to tho north, which the author

éid not visit. Modden's collcction was made from shales which overlie

a fow foet of conglomeratic saondstone at the base of o massive pebbly
andstone cliff. In it, de Jorscy (1957) identificd intor alia,

Tacniopteris spatulata, Sphonopteris burrumensis, and Microphyllopteris sp. -

a 'Blythescdale' assomblages The Clack Island shale may lio noar or at
the bage of the formationy massive conslomeratic sandstone is not known
in the formation clsowhere, nnd the fow fect of it coxposed below the

shale may belong to the Dalrymple Sandstone.

The thickest outcropping scction knovn is exposced for two miles
south of the bluff promontory in Bathurst Bay, on the costern side of the
Bathurst Range (Plate 2). The position of the baso is not knowm
precisclys thc formotion is possibly 900 fcet thick there, and rests
upon a lesser thickness of Dalrymple Sandstonce Its top is not marked
by junction with an overlying formation, but consists of at least 100
feet of sparkling quartz sandstone like that forming the free top of 2ll
the othar scections of tho formation south of hoerc to Balzers Knob, and
immediately underlying most of thc Deighton Taebleland to the south-east
(Plate 2). Strong ferruginizetion has occurrced probably for tens of
feet below and for 300 fecet above the base of this scetion, which is marked
by the appearance of unsorted conglomeratic grit and impure quartz
sandstone containing accossory, very pale (?)glauconites Poorly exposed
above this are softcr, clayey, fine sandstones vwhich may contain glauconite,
silty shales like the plant-bearing oncs at Stanley Island, and ferruginized,
(?)once glauconitic, gritty sandstones, capped by the resistant, sparkling
quartz sandstonc.

The soft, impure sediments in the midlle of this scction are
oxposed in others to the south (Plate 2). 4t the southern end of the
Bathurst Rangc, cast of Clay Hole Yards, 80 feet of impure green claycy
scndstone, lustro-mottled sandstone, and fine cross-laminated sandstone
are cxposod bencath 70 fecet of pcbbly grit in a small reosidual, In tho
outlier 5 milcs north-west of 'Wakooka' Out-station, o similar succession
up to 650 feet thick overlaps up to 100 fect of Jurassic sandstonc. The
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central perts of this section consist of modium=bedded, glauconite-poor,
fino white sandstono, thin quartz sandstone, pebbly sandstone and grit,
and poorly exposed glauconitio(chamosite(?) - Morgan, 1964a, specimen

R.15060) claycy sandstone.

The impurc sandstones of the small inliocrs (or inselbergs)
to the south and south-west of the Bathurst Renge are green, flaggy,
medium and finc-grained, calcorcous end carbonncecous in places, but
apparently not glauconitic. Some beds arc burrow-marked. At Jane
Table Hill 220 foet of thesc sadiments are oxposcd, without their stratigraphic
basc, and are capped by 300 foot of white, friable to silicified, cross-

bedded sandstone contzining thin conglomeratoc and grit intorbeds,

Farther south, the few cxposurcs suggost o greater affinity
stratigraphically with the sequence in the Cooktovm 1 : 250,000 Sheet aroc.
The glauconite-rich sondstonce in the bed of tho Normenby River at the
'Lakefiold' - 'Kalpowar' crossing is fairly richly fossilifcrous, and
contains, inter alie, the ammonitc Hatchericeras lokeficldonse (Woods, 1962b),

which indicates a Noocomian agos It may, thoreforc, bc near the base

of the formation. Only five miles to thc castesouth-east, again in tho
Normanby River bed, the rarcly-socn fresh, glauconitic, shaly fine sandstonce
and olive mudstono of the top of the formation yiclded (?)Nuculana sp. 3
these are probably Aptian. In the Black Hills, 10 milos to the north-cast
of the lattcr locality, 80 fcet of ferruginized and mottled siltstone,
probably also belonging to thce top of the formation, are cxposed.

The Cabot-Blueberry Marina No.1 well, drilled 8 miles west of
the Shoot's western boundary and 11 miles south of Princess Charlotte
Bay (Fig.2), pcnctrated micaccous shalc from 602 to 622 feet; ocalcareous,
micaceous siltstone and shale from 925 to 935 focty and glauconitic
shell - and wood-bearing sandstone, conglomcrate, and shale from 1546 to
1556 feet (Plate 2, end Mincs iAdministration, 1962, ippendix 4). Cores
at these intorvals yielded Crotaceous macrofossils and microfossils (Woods,
Evans, in Mincs Administration, 1962, App. 2). Thero are between 1200
and 1500 foct of Lowor Cretacoous sedimonts beneath the ecasily detectable
base of the Albian formation - the Wolcna Claystonc =~ in the borchole.
The horizon of the lowest Cretaccous core (Corc 6, 1546 -1556 fect, scc
lithology above) may well have been included in the Dalrymple Sandstone
in outcrop mapping, but may be identical with plant-beoring scdiments
necar the base of the Battle Camp Formation in the Flinders Groups. On
the other hand, Core 6 may havc no equivalent in the Sheet areay it is
probablc that the Mesozoic scction penctrated in Marina No.1 is more ncorly
complete than ony outeropping section of tho Laura Basin.
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Cross~bedding in the sandstoncs is gonerally slightly more
regular, and the sets are more nearly straight in plan, than those in
the Dalrymple Sandstone, which are also generally larger. Sets in
the Cretaceous sandstones range from very small cross-laminae in the
impurc clayey fine sandstonc up to about threc foot thick in pure
quartz sandstone. Somc in the quartz sandstone display a plastic

style of ovor-stecpening not scen in the Jurassic oncs.

Dircections of sediment transport indicated by cross-bedding
are generally congruent with the present conformation of the Laura
Basin (Fig.2), Several indications of tronsport from tho west were
seen in tho north-westcrn outerops; this may be due to contemporancity
of local tectonic activity (warping and north-north-wost faulting), the
cffects of which aro preserved in the arca.

The Cretaceous quartzose sandstones appear whiter, cleanor (more
porous), and more sparkling (owing to crystalline quartz outgrowths)
than the Jurassic ones. They also possess a slight bedding foliation,
possibly owing to the orientation of muscovite flakes, which are large
and prominent on the bedding planes of somo sandstones « e.g., in the
Flinders Group. Muscovite may be more common in the massive Jurassic
scndstonesy but, cwing to its smaller grain-size and random orientation
as intergranular matcrial in pore spaccs, it is lcss prominent than in
the Crotaceous sandstonoss The Cretaccous sandstones appear to contain
less intergranular detritus, mainly clay and micas, than the Jurassic
cnes - hence, perhaps, their greater pore-space silicification.

Other accessory detritus in the quartz sandstones consists of
plagioclase, potash feldspar, chort, quartzite, zircon, apatite, and
tourmaline. One sondstone on Blackwood Island contains biotite as well
as muscovite (Morgan, 19642). The provenance cvidontly consisted of a
terrain of Hodgkinson Formation and granitejy granitc pehbles were found
in sandstone near Sandalwood Creek and at the 'Lakeficld' crossing. |

Tho impurc sandstones of the central parts of theo Cretaceous
sections south of Bathurst Heads contain a moderate proportion of
intorgranular clay, and some contain a high proportion of calcite.

Up to 30 percent of their sand grains consist of mostly metastable
detritus: plagioclase, potash feldspar, siltstone, slate, muscovite,
biotite, folsitc, and intermediate and (at Jane Table Hill) basic volcanic
rook fragments (Morgan, opecit.).

This relative impurity, the prosence of granite pebbles in some
scndstones, the coarscness of the muscovite flakes in those of the
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Flinders Group, and the possibly anomalous local current dircctions,
togethor with the existence of an unconformity at the baso of the
formation in tho Flinders Group and of an overlapping disconformity
elsewhere, is evidence for re-zctivation of the north—castern margin
of the Basin and source arca before and perhaps during the earliest

Crotacecus sedimentation.

The Battle Camp Formation has yielded Neocomian marine fossils
from the sandstoncs, and Aptian marine fossils from shale, in the south-
west of the Shect area, as in the Cooktown Shoet area, where it is
overlain conformably or with a slight unconformity by the Llbian Wolena
Claystone, The shclly fossils at the transgressive base of the formation
near 'Wakooka' Out-station are probably Neocomian (preliminary identifications
by Woods, pers.comm.)

The Wolena Claystone (Lucas, 1962) was intcrseoted, beneath
Cainozoic sediments, from 240 to about 450 feot in tho Marina No.1 well
to tho west of the Shect area (Fig.2). It may extend thinly within the
Gape Melville Shoet area beneath the Cainozoic cover. It is a calcareous,
olive claystone containing fossiliferous silty calcareous concretions
(Woods, in Mines Administration, 1962, App.2) and minor micaceous silty
and sandy lenses.

C..INOZOIC

In the low country east of "Kalpowar", sub-outerops of
ferruginized gravel may represent an equivalent of tho Fairview Gravel
(Tertiary) of the Laura area to the south (Lucas, 1962). Loose cobbles
of conglomerate and billy on the flat-topped Black Hills (80 feet residuals
of Cretaceous shale) in the same area may also bolong to the same, thin,
incoherent, superficial deposit.

A northern outlier of the Piebald Basalt, a Tertiary formation,
with which some recent hot-spring activity was associated (Lucas, 1962),
occupies about a square mile of the steep, narrow valley of the upper
Starcke River in the south-ecast. Exposurcs consist of hard, fresh,
fine-grained, porphyritic olivine basalt which crops out in the river
bed (together with some Palacozoic rock) and up to 100 feet above it along
its flanks. Glassy nepheline basanite (olivine-bearing feldspathoidal
basalt - Morgan, 1964a) forms a bar in the river bed.

The basalt may overlie some talus, and may be overlain by other
talus. A few basalt outcrops, overlain by mottled gravel and clay, are
exposed in the river bed up to two miles below the main mapped outcrops
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visible on the air photographs,

4 widespread, loosely united group of older, consolidated,
alluvial deposits has been called Brixton Formation in conformity with

usage in mapping the Cooktown Sheet area (Lucas, 1962). These sediments
blanket a large part of tho intermontane wvalleys and coastal plain,

and in places, notably round the southern cnd of the Melville Range,

thoy scom to have built up low-dipping fans or wash-plains cxtending

out from the vaelloy-bounding slopes and inselberge of the (?)ecarly
Tertiary landscape.

In several localitios (e.g., Starcke and Jeannie River crossings),
and also in general, there scems to be a division into an older, mottled,
dominantly claycy unit, and a younger, less consolidated, coarser, more
sortod one. The younger phase includes a2 characteristic porous sand,
pebbly sand, and gravel,; comented by limonite and mangonese oxides, which,
in the Starcke River valley and at sceveral localitics in the Cooktown Shect
area, has basalt pebbles in it. Lway from arecs of bascltic provenance
this textural type is® not so distinctive, but is recognisable., Such sorted
sands can bc interbedded in mottled clayey deoposits, but in general there
is a tendoncy for thesc and other sandy to gravelly doposits to overlie
and abut mottled, dominantly cloyey deposits. Tho latter contain many
sandy and gravelly lenscs of low porosity. Thoy aro more commonly capped

by siliceous or forruginous duricrust than tho younger type.

The operation of complicating factors in the matter of original
clay content and iron-staining has beon obscrved. On tho now Cooktowmn -
'Battle Camp' road, in the adjoining 1 : 250,000 Sheet area to the south,
a fresh cutting displayed pods of mottled, sandy, white clay cvidently
forming in woatherod Dalrymple Sandstone (containing a high proportion of
quartz sand grains) under the influcnce of living tree roots. Under a
cover of (older) talus west of the Jcannie River, slate of the Hodgkinson
Formation has been made over to a white, semi-plastic clay. Thus clay
may have been gencrated in some superficial deposits and subjacent rocks
by deep weathering in situ - e.2., the deflated pencplain west of the
mouth of the Jeannie River, where a thin, incohercnt layer of ferruginous
pebbly sandstone overlies three to fifteen feet of greenish-white sandy
detrital clay, which overlies deeply weathered Hodgkinson Formation.
Epigenctic (modern?) movement of clay is demonstratod by the presence of
cxcrescences on thc walls of the small contraction cracks in outerops
of the Brixton Formation.

The coarser detritus in these deposits along the coastal plain
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and ranges normally reflects the pre-ecxisting rock typesy south of the
granitic Melville Range it is quite feldspathic. In the far south-west,
the older alluvizls arec masked by Recent alluvium except in stream banks,
Their top scems to dip north under the alluvium in this area, and is
gencrally below the levol of the alluvial plain farthor north. Some
ferruginizod pcbbly outcrops east of 'Kalpowar' moy bolong here, rather
than to the older, definitcly Tertiary, Fairvicow Gravels. In the Normanby
River at the end of the 'Kalpowar' airstrip, thesc sediments aro unusually
coarse (pobbly, gritty, and sandy) and well-sorted, or poor in clay.

The grits display the only oxaomple of cross-bedding scon in the formation.
It is possiblc that thesc coarse scdimonts mark the coursc of tho ancestral
Normanby River.

The Marina No.1 well, to the west of the arez (Fig.2),
ponctrated forruginous clayoy sand and grit down to 140 feet, and (?)clean,
fresh feldspathic sand and 25 feet of basal grovel from there to 240 foot.
The lowor, apparently clean part may be equivalent to the Fairview Gravel.

Fossil certhy talus, identical with that mapped in the Cooktown
arca to the south (ILucas, 1962), has boen mapped in intermontanc valleys
and along the main scarps bounding the coastal plain. It is found almost
exclusively below Mosozoic sandstone scarps, and most of its coarse
fraction (blocks commonly 2 foct to 6 fect long) consists of sandstones
a minor amount consists of resistant rocks of thc Hodgkinson Formation,
which probably supplied a high proportion of the carthy, #cnerally
ferruginous matrix where tho Hodgkinson Formation made up the lower slopa.

Two main ages of talus formation are reprosentod - the older by
outlying perched remnants up to a mile from their related bounding slopes,
the younger by morc continuous, scarccly dissccted blankets constituting
the presont valloy-bounding slopes, congruent with the present minor stream
regimes The two deposits can be scen side by sido = C.7ey below the main
coastal scarp west of the Joannic River. Tho older ones may bte quite thin
(order of 10 feet) and perched, commonly on docply weatherod Hodgkinson
Formation, up to 100 feoet above the surrounding sloping plain, whieh may
constituto the surface of the distal ond of tho younger talus. Thus there
has been considerable scarp retrcat, and some inversion of topography
vhere the olcder talus is proscrvod, betwcen the two periods of talus

formation (or fixation). The older talus is mostly more or less strongly

ferruginized, and the younger are less. Forruginizod coarsc fragmental rocks,

possibly derived from tho older talus, were found in the younger talus west
of the Jeannic River. Tho talus at Cape Flattory (equivalent to the

younger tulua?) ovorlics a steep ferricrete surfaco developed on the softer
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rocks of the Dalrymplc Sandstone. Thus ferruginizotion has probably
promoted the prescrvation of the older talus,.

Natural exposurcs arc not good cnough to roveal the texture of
the deposity however, the proportion of matrix dogs appear to be high,
and the blocks generally appear to be supported in it, as is the case in
the Cooktown Shoet arca. The surfaccs of the doposits slope at botween
10° and 30o approximatoly, but may bte inelincd at less than 10° at distal

ends.

Associntod with these exposurcs west of the Joannie River,
coarse outwash gravels which show colluvial affinities constitute the
upper, coarser poart of the Brixton Formation there. It is thus possible
that the upper, coerse phase of the Brixton Formation has a fairly close
rolation with the younger talus, but it is possible too that it
represents a period of removal of slopce debris rathor than of its
accumulation. Exposurces in the upper Starcke River valley are poor, but
the baszlt there may overlie and abut some talus, ond be overlain by
other talus. This is consistent with the slight reversal of topography
that the basalt-covered arcas have undergone.

The large, chootic jumble of granite boulders on the Melville
Lenge and other granitc bodies in the region (cf. tho 'metal hills' of
Chillagoc) may represant talus formation on slopes underlain by this rock,
but these deposits hove not boen mapped as tolus. They appear to be
residual, in situ deposits, rather than tho product of scorp collapsc.
It may, thorefore, bec sugrosted that they are residual core boulders from
a since - rcemovoed, deeply-woatherod profilco, but their generally largo
size and tho fair angulority of many of tham scom consistont only with
their being derived from ncar the base of such o profilo. In some places
on the Mclville Range, large spinc-like ond othor stocp, jointed outcrops
- protrude from the jumble of boulders, which are gonerally very large in
tho vieinity of thesc truc outcrops.

No exposurcs of the definitely older, ferruginized dunc sand
distinguished south of Cape Flattery and west of Capc Bedford (Lucas,
1962) werc mapped in this arca, but it crops out as smoll wasting inliers
west of Cape Flattery among the younger, white dune sonds, which
invariably lie inland from north-south stretches of the coast south-ocast
of Cape Melville. The older dunc sands may also undorlie the loose
oranzc sand crossed by the track 10 miles west of Barrow Point.

Forruginization has affected many long-cxposcd surfaces of tho
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Sheet area, particularly the fairly flat, porous Mosozoic sandstones

and Cainozoic scdiments. Tho ferruginous zonc, at lecast on fairly

flat surfaces, is generally the cap, and most promincnt zone, of a
latoritic profilce of deoep weathering and mottling.  dlong the coastal
rango, where the lower part of the Battle Camp Formation is gonerclly
impurec and/or coarsc-grained, porous scdiment, this part of the formation
is commonly vory hoavily ferruginized (for 50 to 300 fuet cbove the base).
The ferruginization commonly oxtcnds about 50 feot into the immediately
underlying Dalrymple Sandstone (as deposits on joints, concentric zoning
in sandstone, ond roplacement of shale) or Hodckinson Formation. It is
not certain to what extent the ferruzinization follows these basal
Crotacoous sodiments throughout the scction, i.ce away from the proscnt
land surfacc, which has boen fairly stoble since the oarly Tertiary. The
coarsc basal Cretaccous sediments arc good cquifors, and most of the
ferruginization there, particularly on stcep slopes, may be tho result

of precipitation from ground-wator at the interscotion of the aquifers

and tho stable land surfaces In tho Flinders Group (Flinders Island

and Blackwood Island) the base of the Battlo Camp Formation makes z slight
unconformity with the Dalrymple Sandstone, and is marked by a thin
farruginous zonoe. This was not cxamined at closc quarters, but it may
belong to this boundary chronologically. Othor oxposurces in the Flinders
Group (c.g., Stokes Bay) demonstrate the roplaccmont-pcnetration of
limonite down Joints and minor faults in Crotaceous guartz sandstone, and
clong shalc beds. '

FPerruginization is most promincnt on tho flet sandstone beonch
which forms most of the Bathurst Range, and is thc top of the rclatively
coarse and impuro lower part of the Crotacecous soction there (see Plate 2).
Looking from the north-west, tho forruginized surfaco at Bathurst Hoad caon
be secn to cut slightly across thoe bedding. Elsowhoro it gonerally
appecars to follow the prosoent surfaco, and therefore cuts very sharply
across the bedding in placos - c.5.y at Cape Flattory and the iltanmoui
Range. It is not gonerally found in thc sporkling quartz sandstoncs which
form the highest points, but affeets tho softor, more impure underlying
Mosozoio rocks, cspceially the shalos, and z2lso to somo oxtent tho slates
of the Hodgkinson Formation on the spurs below.

Farrusinization of older talus (overlying dooply weathered slate),
end of duno sand has bcen montioned aboves some youngor talus is also
forruginizod. Various Cretacoous and Cainozoic outerops and sub-outcrops
at tho surface of the Normaenby / sedingkedn 1) in tho south-west are strongly
forruginized.
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Deecp weathering and mottling below the forricrete cappings
are apparently not as intense as the ferruginization. In some places
weak siliceous duricrust has formed on Brixton Formation outcrops where
ferruginizetion is absent or minor.

At Bathurst Heads the main ferruginization probably predated
the gully formation therc, and minor, rather earthy forruginous deposits
have since formed in the gullics.

Loosc residual sand covers interfluves in all the low, gently-
undulating tracts known, or thought, to be underlain by Mesozoic sandstone
(especially on the Jack Penecplain). It has apparently been derived from
thesc, perhaps in many places via the Tertiary superficial deposits of the

Brixton Formation, In the Jack Poneplain, the wasting sand also chokes
the watorcourses (soc also Lucas, 1962),

A varicty of on-shore and off-shorc marine deposits has been

formed. The on-shorc deposits are most extensive in the Princess
Charlotte Bay plains, whoro they extond ten miles inland at the surface.
Thoy are sand and mud salt flats, abandoncd strendlines (commonly up to

four miles inland), raiscd fringing reefs (in the Flinders Group), pumice
berms, and modern beach sonds. A slightly porcellanised coquina containing
oysters, barncocles, and a Pecten was found in sandy marl under three fecot
of grey clay at the tank site on the ecastern flank of Jane Table Hill.

This probably represents on older (Pleistocenc, Woods, 1963) strandline,

and may have extcnsive correlatives beneath thoe Normanby River alluvium

and the on=-shore tidal muds and sands which border Princess Charlotte Bay.

Littlo is known of the off-shore recef and associated deposits in
the area. They consist of the outer barrier réef, and, in the sheltercd,
shallow seaway behind it, platform reefs and coral sand oays, and fringing
reefs round hard rock islands and cays. In two widoly scparated borcholes
into the recefs farther south, azbout 500 feet of dominantly coralline reef
" material overlies at lcast 200 feet of terrigonous, possibly partly
shallow-water sand and clay (Richards & Hill, 1942; Fairbridge, 1950).

The bascment to the Barrier Reef deposits east of the Flinders
Group probably consists mostly of Hodgkinson Formation oand Upper Palacozoic
granite, possibly togother with some downfaulted Mosozoic sodiment in
places = G.gey noor Cape Flattery. West of the Flindors Group the rocfs
Probably rost upon Mosozoic and Tertiary sediments.

Quatcrnary alluvium (from gravel to fine silt) covers small,
unmapped arcas, cspecially along the coastal plain, whore it overlies and
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abuts against older suporficial deposits, but it is extonsive, and
probably up to 100 foet deep, in the Normanby Scdiplain in the west.
In this arca it ovorlies older, mottlod, consolidated alluvials and
Cretaccous scdiments with cut-and-fill rclationships, but its basc is
rarely cxposed. It consists of silty and fine sondy, unconsolidated,
dark grey, dcnsc, swelling, calcarcous clay, commonly modified to a
shallow depth by soil-forming processcs,

A pale grey podsolic soil has developed fairly recently over
the whole area, ond is cut back only by modern strcam crosion and marginal
enoroachment by the sz1lt flats. Small, mammilloatcd concretions of crcam,
aphanitio calcium corbonate which arce shed locally from o strecam-bank
exposurcs of quatcrnary alluvium three to ten foct below the surface
oppoar to belong to a low horizon of this soil profile, as in parts of theo
Cooktown aroa. .

STRUCTURE

The outcropping rocks of the arca may be divided into three
structural regimos, such that an historical trcatmont of the structure is
appropriato:

14 Pro-Mesozoic rocks forming o rclatively stable basement

to the Laura Basin - mainly stecply-dipping, closcly

folded and lightly meotamorphcesced, thick Dovonian sediments

(Hodgkinson Formation), and late Palacozoic intrusive

granitc - i.c.y the rocks of the Hodokinson 'Basin's,

Other rocks may be includod in tho bascmont (sce below).

2. The north-eastern limb of the Laura Basin - shallow south-
west-dipping Mesozoic sediments, thickening down-dip from
200 foot to (?)3000 foet (uncxposed) within the Sheet areca.

3. Unconeolidated Cainozoic deposits ond minor besalt - up to
200 fcet, mainly in the south-wost. Theosc will bo treated
below as congruent with tho latest movements affocting the
Laura Basin.

1. The exposcd Palacozoic bascment is probably underlain 2t depth
by a Procambrian crystallino metamorphic and granitic complex (equivalent
to the Dargalong Mctamorphics — Jlmos & co Koysor, 1964), which has
undergone the Polacozoic orogeny bencoth the baso of tho geosyncelinal
pile. Tho Chillagoc Formation (Amos & dc Koyser, opecit.), a Silurian —
Devoniaon unstable shelf formation doposited against the Precambrian rocks

at tho wostern margin of the geosyncline, may cxtend, or may hove oquivalents
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extonding, some distance castword betweon the Precambrian and Devonian
rocks-(Fig.4).

The bascmont to the Laura Basin may also include narrow, north-
south, infaulted belts of unmetomorphosced Poermian sediments and aeid
volcanies such as crop out in the Sheet arca to the south (Lucas, 1962),
and as were pencetrated for 220 foet, at a depth of over 3500 feoet, in
Cabot-Blueberry Marina No.1 well to the west of the Sheet area (Mines
idministration Pty. Lid., 1962).

The subject of the rogionzl cenvironmont and structural history
of the Hodgkinson Formation is too large to be troated here, and it is
intended to discuss it in another places The formation is steoply folded

end faulted on roughly meridional linces, ond has undergonce light rogional
metamorphismé  The folding is not simples The formotion does not crop

out over large arcas as it does forthor south, but stocply plunging folds

can be scen on some air photographs of the coastal arcos round the

Jeannic River. This and the limited ficld work indiecate that tho structural
characteoristics of the formation in this arca arc tho semc as those
clucicdoted by Amos (1961 3 1962 3 und summarizoed for the Cooktown arca in
Lucas, 1962).

In addition to thc regional structural chorccteristics of the
formation, there is a strong dovclopment of approximately north-casterly
disruptive trends in the northorn outcrops (north-wost and west of Barrow
Point). Such a structurc appcars to be prescnt oast of the Jeannic Eiver,
and may bc the samc as the brittle, post-slaty-clcavago minor folding and
faulting at Lookout Point and Cape Flattery (clso ot Cape Bedford, Indian

Hcad, and Nob Point, north of Cooktown, scc referenccs above).

The disruptcd, tronding cast-north-cast ridges 10 miles west of

Barrow Point consist of choerty slates whose slaty cleoavage has bean ro-
folded into gently-pluncing north-cast tronding minor folds. The style
of the sccond doformation is relatively brittlce (7?)Closo-joints cleavago
marks the axizl planes of the secondary folds, ond quartz veins have heen
amplaced along thoam and also along the original cleovage. Theso rocks

have also becn contact-motamorphosed (Morgan, in prcp.), although they
’ arc some distanco from any knowm granitc outcrop. The same structure ond
metamorphism are visible in coastal outcrops on the flonks of Beaboy Hill,
gsouth~cast of the Melvillc Ranzee Theo distribution of this post-metomorphic-
cleavage folding cnd the granite outcrops, the widespread contoct metomorphism,
and the discordont trend of the late folding, suggest that the latter may
have prepared tho way for granite intrusion by block-~fracturing on oblique
lines in the Hodgkinson Formation. Such fracturing would hove facilitated
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stoping, which doos appear to have teken place in tho contact zone south-
ozst of tho Melville Renge (sco Altanmoui Granite).

The gronites arc small, post-orogenic, high-lovel, regularly-
shaped plutons. How closcly they arc comncctod at depth with onc another
end with thoso to the south (especially in the cosc of the Puckloy Granite
ond Finleyson Granitc outcrops in the Sheot arca) is unknovm. The
probablo connoxion. botweon disruptive north-cost structures in the
Hodgkinson Formation and the later granite intrusion south =nd south-ecast
of the Melvillc Rengc has been mentioncd cbove. It is probable that
¢ranite lies closc tc the surface in several places in this arez, ond
that its distribution bes a high degreo of structurcl control.

Contact zones around the gronites are gonerally norrow, as is the

rulo in tho Mossman and Cooktown Shect orcas to tho south (Morgan, 1964b).

2,3. Loura Basin and Cainozoic Deposits. The Shoot arca covers the

north-castern part of the Loura Basin (Fig.2). The thickost outeropping
Mesozoic soction is about 1400 feot, at Bathurst Bay (Plate 2), but it
probably cxcceds 2000 fecet or cvon 3000 feet in the wosty it was nearly
3500 feet in Cabot=Blucberry Moxrine No.1, cight mileos west of the boundary

of the Shcet arca.

The thickness of the basal unit, the Dolrymple Sandstone (Jurassic),
ransces from = fow feot to cbout 1000 feet =2long the coastal range, and may
attain 1500 foct clscwhorc within the Shect orca (thore arc about 1800
foct of Jursssic scdimont in Marina No.1). It overlics, and fills in the
depressions of, an irregular bascment in which the lotc Palnoozoic granitos
formed the high neints, commonly standing scoveral hundred fecot above the
surrounding Hodgkinson Formction, and in plcecs were ncver covered by

Jurassic or cven Crotaccous sodimont (sce below).

Tho Dalrymplc Sandstonc is overlain, in the Flinders Group with
slight unconformity, and in othor places along thc costern morgin of the
basin transgressively, by the Battle Camp Formation. This formation,
whosc thickness ranges from 300 feet to 1000 feet along the coastal rangc,
is, nevertheless, more rcgularly tcbular thon the underlying:, bascament-
filling Dalrymple Sandstone, ond like it 2lso thickens towards the south-west
(1200-1500 fces in Marina No.1 borcholc).

There ore Jdiastems in the coarse scdiment of both formations in
the northorn oxpesures, but these probably” disappenr towards the west.

The low, broken, creded, but straight scarp forming the western
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boundary of the Deighton Tableland probably marks z fault-zone contimuous
with the diffuse probeble fault-zone along the Normanby River in the
Cooktown Shect area (Lucas, 1962). Its mot vertical displacement is
probably a downthrow to the west, of the order of 100 to 500 feet (see
also Swindon, 19€1,. Cthe» nearly meridional faulting (there is a
distinet tonduwsy foo fauits to swing from north-west in the south to
north-south neor Buthurst Huwd) is known farthor west (e.g., Jane Table
Hill), ond is probak i conbinuous beneath the Cainozoic cover in the south-
weste  The Battle Comp Formation at Jane Table Hill is probably upfaulted
relative to the Crutacecus strata to the west. Some of the residuals of
the saeme formetion in the Jack Penecplain arc adjacent to faults. One

of these, and the Neocomian outcrop at the 'Lakeficld' - 'Kalpowar'
crossing of the Normanby River, lic on 2 north-east-tronding fault trace
which curves at its north-coastern end in o manncr suggestive of a bascment=
controlled ring fracture. The zone of oblique north-cast fracturing, late
orogenic deformation, and granite intrusion into the Hodgkinson Formation
in the Barrow Point - Melville Range area lies on the coastward prolongation
of this fault.

The present extent of albian sediments, and of original Albian
sedimentation, in the area are unknown, but there is likely to be some soft
scdiment of this age proserved at shallow depths in the west (see Wolena
Claystone). It is possible that the low fault scarp cast of the
Poneplain was the Albian shoreline. Earlior movement along it could have
caused the unconformity at the base of the Battle Cemp Formation in the
Flinders Group.

The carth movements which have affected this part of the Laura
Basin were epeirogcnic. They were part of the long-continued uplift of
the eastern side of Cape York relative to the western (Carpentaria) side,
and include warping as well as vertical movement on north-west to north-
south faults,

Jurassic and Lower Cretaccous sedimentation extended, decpening
westwards, from ot least os far cast as the presont coastline - in fact
the coastline is ricobably Tnirly closc to those palaco~shorelines (Fig.4).
Detritus was apporcatis coutributed to those Mosozoic deposits from the
north-east, wl 1% is pretlosatic how much farthor the basement was exposed
in this dircoiion - urcsumelly no forther than the site of the Great Barrier
Recf. Evidcence so far available from bore-holes into the Reef farther
south suggests that it consists of Cainozoic morine deposits dircctly
overlying a bascment of Palacozoic rocks (Hill & Denmead, 1960, pp.369=371).
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Poundering of the Besin's margin here — probably along north-
west-trending faults - could have begun as early as thoe Albian, when marine
scdimentation in the Basin may have been restricted to its axial zone,
but can have been no latcor than the late Crotaccous or carly Tertiary
crosion whish protuced the coastal plain (Fig.c4). The top of the
Creotaccous section along the coastal rangs is of Neocomian or Aptian age,
and now rosie at about (500 foob above sea lavel. Although it (the sparkling
sondstone) may be non-merine, i% wes piobuobly deposited at or not far above
sea levels Ii% suDsequeot elevetion may have begun in Albian time, ond

probably procecded pari passu with the foundering of the margin beyond it.

The erosion of the coastol plain probably bemon with these
movemncnts, and could alse have more or less kept pace with them. The
presence of picdmont deposits of two ages prescrved znoinst the coastal range
may be taken as evidence of saltation in the erosive processes, but the
generation, and cven the mere prescrvation, of such deposits can have a

climatic cause equally as well as a tectonic onc.

Some of the vertical adjustment between uplift along the coastal
range and foundering beyond it hos taken place within the present land area -
e.8.5 between Cape Flattery (where basal Jurassic sediments are at sca level)
end the mein scarp 15 miles to the west (whore they are zbout 750 fect above
sea level); at the fault, on which the north-cast sidc has been downthrowm,
near 'Rocky' Trig. Point, west of the Jeannic Riverj; and perhops along the
conspicuous fracture (apparontly only a joint) passing north-west along the
front of the coastal range for 20 or 30 miles, south-west and possibly
north-west of tWokooka'! Out-station. The merked local stream slugsishness
and heavy clluviation on the castern side of the Jack Peneplain suggests that
there may have been quitec recent cast-side-downwards vertical movement on o

north-north-west axis therc.

Foundering may have been facilitated by the rhomboidal break-up
produced by frocturing on intersceting north-west and north-east lines in
the Palavozoic bascment, as notcd above. The rcetilinecar pattern of the
sluggish draindgc systom on the Jack Peneplain, and the position and direction
of the river velleys vlhich ureach the consial renge, are evidance for the
influcnce of uorih-east-irendirg fractures equally with those trending north-

west.

ECONOMIC GEOLOGY

Gold and wolfram arc the only mincrals which have been mined
economically in the arce, but no mining is carricd on now, Uneconomic

deposits of gold, antimony, tin, tungsten, copper, silver, and coal have

T i s
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beon reported; there arc prospects for the production of wator, gold,
quartz sand, and possibly pctroloum.

METALS

Gold

Mluvial gold wos discovered in Digrings Crock ('0ld Starcke'
workings, Starcke Gold Tield No.2) in 1890, and 2300 oz. were recovered
beforo the deposits were cxhausted in 1895. In 1896 o smaller alluvial
Ceposit was discovored at Munturra, farther downetrcam (B211, 1909, Map 2),
ond yiolded 638 oz. in two yoors (1479 oz. cecording to Camcron, 1907, p.6).
This socond find lcd to the discovery of tho auriferous quartz recfs
immediatcly to the north; betweon 1898 and 1908 theso yiclded 9190 oz.
from 4858 tons of orc (toble of production figurcs, Ball, 1909, p.10).
Of this thc Lest Hit procduced 4151 oz. from 1402 tons of orc, and the
Boomerang 1100 oz. from about 200 tons, Totél pro-uction from the ficld is,
thereforc, not much morc then 12,128 oz., becausc it was almost abandoned
in 1909. Cessation of mining scams to have been duc to poor company
managemant, to tho small scalc of oporations gonerally, to the water
teblo's being roached, and to high treatment costs ond poor battery recovory,
rather than to complete working out of orece Fow mincs were worked below
the wator-table (50 to 100 fect) and the decpest workings were about 150 fect.
Dotails of values Lelow the water table arc not aveilable.,  Only high-grode
ore (over 1 oz. or 2 oz. per ton) could be troated oconomically, and it scems
probablo that thore may bo fairly large bodics corrying ¢ oz. to 1 oz. zold
por ton (Bz11l, 1909, pp. 9, 31).

Tho curiforous rcefs arc whitc quartz vcins, commonly about o foot
vide, omplaced at various attitudes, and striking from south-west to north-
north-west in the steop north-south striking groywacke ond slate of the
Hodgkinson Formetion. Thoy urc ganoerally closcly cssociated with oblique
to sub-concordant grey quartz porphyry dykes (silicificd sphorulitic quartz
porphyry - Morzan, 1964a), which post-dato the cleavases of the Hodskinson
Formation. The dykes appear to cut some quartz veins, but in placcs are
cut by quartz veinlots. Thoy also contain sulphide. Tho slates near theo
rocfs aro more slickensided than usual, and the country rocks near the
lodes contain more disscminated pyrite thon usunls  The veins arc fissure-
filling oand replaccment veins in which and betweoon vhich frasments and
screons of brocciocted country rcck arc partly or wholly roplaced by a
mosaic of fine quartz. The cavity-filling quartz is o coarscr varioty,
and is accompanicd by plecioclase, of the same grain-size, which Ball (op.cit.,
PDe 14—15) appoars to assume is albite. Othor sansuc minerals are caleite
(in shocts), arsonopyrito (as roplacoment of country rock), and pyrite
(replaccment and cavity-minoral). Stibnitc was ropartod from the fiecld,
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and an attompt was made to ro-open the Uncle Sondy mine, 2% milos cast-
south-cast of Munburra, as a gold and antimony mino (Ball, 1909, pe47).

The gold is commonly fairly coarse and yollow, but patchy. Valucs
oonerally fall with inerceasc in width of the rcef. Shoots are gonerally
ripelikc, and piteh westwards. Values roach 10 oz. per ton or ovan 100 oz.
por ton in places (c.z., Last Hit Mine, Ball, 1909, pp.31,33). Silver
attaine values of 5 dut por ton.

Coarsc zlluvial gold (less than 20 oz. in all) was won from the
headwaters of the Jack Rivor, about six milos south-south-west of Munburra
(B211, 1909, pp.11,17). 4 gold=bearing quartz pobble wos found (Ball, op.cits)
in the Jurassic conglomeratc capping which wells tho valley (cf. auriforous
Juressic basal conglomeratc north of Maytown, Cooktovm 1 : 250,000 Shoect arco =
Lucas, 1962).

an attempt to cdovelop the Rio Tinto mine, Munburra, is recorded
(Bock, 1935), but thore is no rccord of development or production after
that.

Traces of zold were found in a 'slatoy' (sic) erock about two milos
inland (south) from Ninian Bay, by on carly prospecting oxpedition (Downs,
1884). 4 trace of gold is also reported in cssociation with native copper
and silver in & thermal spring deposit at Noble Island (Cherry, 19083 see baolow).

Mﬂ;stm

Volfram wes discovered on Noble Islond shortly aftor tho turn of
the century; in 1904, four or five men in scverzl months won by hand methods
cbout four tons of wolfram concentrate from within six foet of the surface
(Lee-Bryce, 1905). Similar methods employod two men for at least anothor
throe ycars (Chorry, 1908).

The wolfram is containod in on abundont nctwork (or stockwork) of
rcgular sub-conjugate quirtz veinlets (from imm. to 3 om. thick) cmplaccd
in tho Hodgkinson Formotion. The veinlots striko at 310° (dominant), and
moro randomly north to north-cast, and dip at cbout 60° to tho east. Black
and clear quertz crystals line the walls of the veinlots, and the wolfrom
occupics small cavitios between the quartz crystols. Slight malachite sfqins
oppecr in some of the veinlets (sec copper), snd pyrito is irregularly
distributod in the wall rock, rencrally within six inches of a veinlot.
A persistont, rclatively thick (1 ft.) barron, milky quartz voin crops out
along the eastorn side of the islond, =nd dips about TO° to the west,.

Wolfrom is roportod by prospectors from o regular sluto/granite
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contact in the Altanmoui Range (Ball, 1939).

Iin

Cassitoritc is known in zlluvial deposits a2t Barrow Point, and a
trace is reported on Noble Islond (Cheorry, 1908). It was found in two
crecks draining into thce castern part of Niniaon Bay from the granitc hills
south of Barrow Point by a Broken Hill Pty Co. Ltd prospecting party in
1937 (Ball, 1939). Elsowhore ncar Barrow Point the creek sonds were found
to be mainly garnet-bearing. The beach sands znd duncs south of Barrow

Point were also drilled, but the results were not encoursging. (Ball, op cits)e

A somple of medern stream grit ftaken during the recent mepping from
the creck which runs nlong the southern granite contoct in the Altanmoui
Kange was barrom.

In what purports to be a factual account of o stay on Howick
Island, Idriess (1938, p.19) reports up to ¥ oz. of cassitorite per dish
in (?)colluvium at the basc of the main granite hill, He also mentions
quartz—cassiteritc-wolfram veins in the top of the hill (op.cites, pe35),
and records a production of at least & ton of cassitcrite concentrate and
£ ton of wolfram. Howcver, the averrcd association of wolfram and tin,
togethér with copper-staining in the veins {loc. cit.), and zlso a sketch
(opecites pe243) unmistakeably modelled on Noble Island, make it seem '
improbable that the account refers to Howick Island, or that it is wholly

factual in other respects.

intimony

Stibnite and corvantite were probably fairly common accessory
minerals in the 0ld lodes; but were not often reported. Some ore from
the Uncle Sandy Minc, 2% miles cast-south-cast of Munburra, assayed 9

percent antimony (Ball, 1909, p.4T).

Native copper and silver and a trace of zold were found together

in uneconcmic quentitiocs bolow high water mark on the castern side of Noble
Island (Cherry, 1908). They were found up to cight feet below the surface
of coral and sand, =5 small threads and beads in black clay and yellow
clay. The lower of two assays of yellow clay 3 foct below low tide mark
was zold, 3 dwt per tong silver, 240 oz, per ton. The metals were
cpparently being deposited by reduction from hot spring water which entered
‘the B—fbot deep shaft fast cnough to impede work in it.

Silver was present in the zold ore of meny of the Munburra reefs
in amounts up to 5 dwt per ton (Ball, 1909).
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NON-MET..LS

Building stone

The blocky, medium to coarsc-grainced Mcsozoic sandstones which
form the conspicuocus cliffs clong the coastal ronge moy be suitable for

local use.

Clay

The larger cley deposits of the arca arc of the following types:
the marine salt pon clays (probobly mostly rather sandy), the groy sweolling
clays of tho Normanby River systcm alluvium, and the mottled sandy and
silty clays of theo late Coinozoic DBrixton Formation, Slate of the
Hod@kinson Formation under a protective covor of Brixton Formation is in
places completoly rceconstituted to o feirly plastic white clzy. Tho
Normanby Rivur clluvium may have some prospects for industrial use, but is

probably moentmorillonitic and also rather silty.
Coal

A 13-inch scam of possibly fair quality conl wos reported on
Stanley Island (Lec-Bryce, 1905), but no development ever took placce
Carbonaccous shalcs and a six-inch coal-bearing shele erc known at the
northorn end of thc island, and similar rocks arc reported from the base
of Clack Islandy; such sediments, or at least vory impure coals, were ofton
roported as pousibly cconcmic coal deposits in tho Cooktown district
ecorly this contury. The outerops in the Flinders Group are probably all
ncar the basc of Battle Comp Formation.

The only conl scen clscwhere by the mapping porty was thin beds
and laminae about 100 feeh wlove seca lovel in o gully on the westorn sido
of tho round hill west >f Capce Flattoery. This is probably about 150 feot
cbove the base of the Dalrymple Scndstones coaly horizons in the Dalrymplo

Sandstone farther south arc also mostly in the basal pert, which genorally

consists mostly of ruditos and pelites,

Lime

No limestonc deposits arc known on the lend in the Sheet area,
but the large cdoposits of the Great Darricr Licef and inner platform recefs
lie not far offshorc. The mosmesium content of tho coralline limestones
drillod noar Cairns ond Glodstone was low (Richards & Hill, 1942), and therc

was little forruginous meterial above 400 feet.

Potrolcum

The arca might be considcred to have some petroleum prospects in
tho south-wost, where impervious Albian claystone (Wolena Claystone) may bo
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prosent, This formation and younger alluvium overlic Neocomian-iptian
merine sandstones of tho Battle Camp Formation, cond the marine Crotcceous
Scquonce probably totals about 1200 feet in ncarby Merina No.1 well (Plate 2),
in vhich part of the thicker underlying Jurassic scquence was also found to
be marinc. There is ovidence for faulting in tho arca on thé aorial
photographs.

Micro Mognetic Associates (1963), in o roport to Gulf Interstate
Oversoce Ltd rccommendod drilling a2t the south-west cornor of Corbett Reef,
in the north-west cornor of the Sheet area. The rccommentation was based
on an intorpretation of ‘en anticline in the Mesozoic scdiments there,
botween two north-south-treonding flankinsg bascment "highs'.

Road metal

hgrregato is available in tho granite outerops, the most acoessiblo
and best oxposcd of which arc thosc on the northern and westorn sides of
the Altonmoui Range.

Tho mottled sandy white clays of the Brixton Formation are probably
fairly suitable road-bed binding motcrial, and are rceadily available in
most poarts of the aroes. Ferruginous buckshot rravel (part of a soil profile?)
makee on excclleont road surface, but is availeble in only small quantitices
in the south-west.

The lessec of 'Kalpowar' (Mr S. Watkin) intcnds to use the (?)cleovated
marine szlt pans west of the Bathurst Range as landing fields for light
circraft during the dry season: very little proparation of the surface

should be ncecessary.

Sand

Tho dune and becch sands from Barrow Point to Cape Flattery
constitute largo deposits (of unknown dopth) of quartz sand. Their
heavy mineral impuritios (ilmenite, zircon, rutile, tourmaline, magnotito)
ere small - probably much less than 0.1 percent. Tarric oxide stzining
distinguishes a series of older dunes partly ro-exposcd in tho Capo
Flattory deposit, but these arc not known farther north-west, and in any
cnse the bulk concentration of ferric impurity is probably small. Moreover,

these ferrusinized dunes are easily recognised, end could easily be avoided

in mining. Thoy constitute only a fow porcont of the surface of the Cape

Flattory body, but may make up & grenter proportion of deeper parts of tho
deposit. Anothor impurity likely to be common is tho stratified (dishod?)
poaty layers reproscnting buried froshwater lagoon deposits, Poaty
solutions from these have stained underlying sand,

However, large tonnaizes could probably be won from recently and
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modern active dunes, mocst of which are free from all but the hecvy mineral
impurities.

Watcr

Stock wator is 211 obtained from the surfaco so far, and it is
pcermenent in the main channels and billabon;s of tho Normanby and North
Konnedy Rivers, which make heavy cattle grozing possible in the rich
pasturos of tho south-weste  Drackish conditions proveil in open channels
ncar Princoess Chorlotte Bay, howevery +the Marret River is tidal at the
road crossing north-cast of Balzers Knoby, 17 miles from the coast in a
straicht linec. Earth-storase tanks arc being constructed in this area

Apart from places where surfoce water is rotcined by alluvial
clays along these rivors and in dopressions such as tho Jack Lokes and
Police Lagoon, and from places whore bedrock outerops maintain the watexr
table at the surface (e.g., Starcke River crossing), water disappears from
the watorcourscs during the first two months of the dry season, i.e., Dby
the ond of May. This is probably largcly due to tho presence of the
sami-porous sandy clay of the Brixton Formation which underlies much of the
area. The sand=covered interfluves and sand-choked watercourses of the
undulating plain betwcen the coastal range and tho Normanby River (the Jack
Plain, Pg.2) aro among the dricst parts of the aroca.

The lerge arca of sand dunes west of Capo IMlattory contains shallow,
poat-flocred lakeos of vogetablo-tainted but quito potablo water. The
smallor arcas of dune sand are generally dry. .4 tepid, cas-charged,
froeshwator spring was found on the beach about four miles north-west of
Capo Flattery.

Smzll supplies of undarground water should be obtainable at shallow
depth (less thon 200 foet) from the porous superficial deposits. Howevar,
the sand dunes should yicld large initial supplios. Sub-artesian wator
should bo availablo at greater dopths (increcsing from 100 fecet in the north-
cast to betweon 500 and 15C0 fcet in the south-west) in the porous sandstones
of the Lower part of the Battle Camp Formation ond of the Dalrymple Sandstonc,
the basal aquifer of the Loura Basin (Denmoad, 1949).

Prospects

In view of the likely continuation of the gold lodes between Cocoa
Creck (MeIvor District, Cooktown 1 : 250,000 Shoet area) and Munburra, and
of the finding of alluvial gold in the intermcdiate area in the headwators
of tho Jack River, it is possible that additional cconomic alluvial (and
lode) deposits moy exist whore the Jurassic cover hos beon dissccted in this
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arca. Relatively large low=grade alluvial prospects may cxist in the
Starcke River valloy downstream from Munburra, and oven on the coastal
Plain north of Munburra.

A emall volume of wolfram-bteoring supcrficinl deoposits (colluvium
and fringing recf) may remein on Noble Island, but the hard rock with its
stockwork of quartz-wolfram veinlots will probably ncver be oconomic
to mino as a whole. Traces of wolfram werc seon in similoar quartz veinlets
at Red Point, south of Noblec Islande. This part of the mainland may
contain mincralization (W-Sn, Cu - Az - Au) similor to that of Noble
Island, but does not show signs of unusucl doformation or alteration.

Sovaral of the non-motalic deposits (clay, lime, and sand) could
be mined in lerge quantitics if a morket ware aveileble, and the underground
woter resourcos will probably be tapped soon. In mony places cxccpt on
the sand-coverod Jack Plain, however, surface storage of water may be
preforred.

Potroleum prospocts of the Laura Basin are probably bost to the
west and narth-west of the Sheet aroca, where tho Mesozoic scction is
likely to bo thickost.
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