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NOTE

Some of the rock-unit symbols referred to in the text of this

report differ from those on the geological map, as follows:

qrt(report)^= qt (map)

Dlg( "^)^Pzd ( " )

Dli( "
^

Pzl ( " )

Sa (
^

Pzy ( u)

Sg (^= Pzr^)
Sn (^= Pzn ( " )

Pze( "^pGra (^)
Pzq( "^= pQ cj.^)

Toomba Basalt

Dumbano Granite

Lolworth Igneous Complex

) - Ravenswood Granodiorite

_ Cape River Beds



SUMMLRY

The north-eastern part of HUGHMEN, which consists chiefly

of igneous and metamorphic rocks, was mapped in 1963 by a combined Bureau

of Mineral Resources and Geological Survey of Queensland field Party.

The remainder of the Sheet area (consisting chiefly of sediments of the

Eromanga Basin) was mapped concurrently by another B.M.R. G.S.Q. field

party (see Vine 1 et al., 1964). The north-eastern margin of the Eromanga

Basin was the dividing line between the areas mapped by these two field parties.

The Cape River Beds (probably early Palaeozoic, but possibly

Precambrian) are the oldest reeks in the Sheet area.^Extensive areas of

foliated and gneissic granodiorite and adamellite are correlated with the

Ravenswood Granodiorite (Silurian) of CHARTERS TOWERS and TOTINSVILLE.

They were intruded syntectonically in the closing stages of the orogeny

which folded the Cape River Beds. The Lolworth Igneous Complex, a large

post-tectonic batholith, was intruded in the Lower Devonian (based on one

age-determination only).^Similar Lower Devonian absclute ages have boon

obtained from the Dumbano Granite (CL:,RKE RIVER) which extends into the

northern part of HUGHERDEff.

Igneous activity was resumed in the Upper Permian when acid

volcanics with associated sediments (Puv) were laid down, and thc Mundic

Igneous Complex (an epizonal complex associated with volcanics) was intruded.

No record of Mesozoic sedimentation has been preserved in the

north-eastern part of HUGHEaDEff, but thin piedmont deposits of (?)Pliocene

age are widespread. Ettensive outpourings of plateau basalt (Nulla Basalt)

took place in the late Tertiary. More basalt (Toomba Basalt) was erupted,

probably in Recent times.

Most of the gold mineralisation, discovered and worked in the

late nineteenth and the early Dart of this cenlry, can be related to the

Lolworth Igneous Complex. Some can be related to the Dumbano Granite and

to the Mundic Igneous Complex.

In this report 1:250,000 Shoot areas will be referred to by their names only,
in capitals; for example, instead of the phrase "in the Eughonden 1:250,000
Shoot area", the phrase "on HUGRENDEU" will be used for the sake of brevity.
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INTRODUCTION

HUGHENDEN (Luotralia 1:250,000 Series

SF55-1) is bounded by latitudes 20 ° and 21 0 south and by longitudes 144 ° and
145° 30 minutes east (see Fig.1).

The north-eastern part of HUGHENDEff, comprising mainly igneous

and metamorphib rocks, was mapped during 1963 by a combined Bureau of Mineral

Resources and Geological Survey of Queensland field party led by D.H. Wyatt

(G.S.Q.).^The results of the mapping are contained in this Record. In 1963

this field party also completed mapping TOWNSVILLE, and mapped about half of

CHARTERS TOWERS. In 1964 the same party completed mapping CHARTLRS TOWERS,

and mapped AYR and the north.-western part of BOWEN. Records on the geology

of T01ITSVILLE 9 CHLRTERS TOTTEnS, cla1„1Y11 are in preparation. CLLRKE RIVER .
Geological Shoot was publishoa in 1962 ( ..Thite et al., 1962).

Another combined Bureau of Mineral Resources - Geological Survey of

Queensland field party led by R.K.R. Vine (B:M.R.) mapped the remainder of

BUGEENDEN (mainly sedimentary rocks) during 1962 and 1963 as part of the .

regional mapping of the &omanga Basin (Vine et al., 1962; Vine et al., 1963).

The boundary of the area mapped by Wyatt's party is shown in Fig.1; it

follows approximately the north-easterly limit of outcrops of the.&omanga

Basin sediments.

The 1:250,000 scale geological map of RUGHENDEN was compiled as

follows: the geology was plotted in the field onto transparent overlays of

1:46,500 scale air-photos (taken in 1951 by the Royal Australian Air Force).

The information was traced from the photo-overlays onto controlled, slotted-
lo\

template, photo-scale transparencies of each one-mile Sheet area ao xI" )0

prepared by the Royal Australian Survey Corps. The photo-scale shoots were

reduced to 1:250,000 scale, and the geology was fairdrawn from those reductions,

using as a control the 1:250,000 scale topographic base-map compiled in 1959

by the Royal Australian Survey Corps.

The area dealt with in this Record is a region of hills and

ranges bordered by plains in the north and south-east; it ranges from 1200

feet to 3300 feet above sea-level. The average annual rainfall is between
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• 20 and 25 inches. Rainfall in the area is monsoonal; the average rainy

season extends from December or January until March or April. Rare

thunderstorms occur between April and November (especially in October and

November), but generally no significant rain falls during that period.

According to the Atlas of Australian Resources January is the

hottest month, with a normal daily maximum of 95 °F, and a moan temperature
of 82°F. July is the coldest with a normal nightly minimum of 48 °F, and
a mean of 63 °F. Frosts are very rare.

The only village in the area is Pentland, which has an estimated

population of 80 to 100.^It has several shops, a hotel, a railway station,

and a garage. The rest of the inhabitants of the area live in isolated

homesteads (mainly cattle stations).

Access to the area is provided by the Great Northern Railway and

by the Flinders Highway. Both Charters Towers (68 miles north-east of

Pentland by road) and Hughenden (94 miles south-west of Pentland by road)

are served by regular air-line flights. The railway (Queensland Government

a.^Railways) is single track and of narrow gauge (3 feet 6 inches). , It has
recently been reconstructed to fit in with the expansion programme of Mount

Isa Mines Ltd.. The transporting of base metal concentrates froth MoUnt Isa

to Townsville, and of coal from Collinsville to Mount Ise., is the chief

activity of the railway. Passenger services, both local and long-distance,

call at Pentland. The Flinders Highway within the mapped area is a wide

gravel road. It is being reconstructed as a first class all-weather highway,

and tar-sealing is proceeding in a south-westerly direction. During 1963

and 1964 eighteen miles were completed between Balfes Creek and Homestead

(on CHARTERS TOWERS, 46 miles south-west of Charters Towers); the section

between Homestead and Pentland was begun late in 1964.

The main access within the area is provided by the mail road

from Pentland to Lolworth and Cargoon Homesteads, and by the road from

Charters Towers to Glencoe Homestead. 'These are graded roads with a loose

surface. In the northern and south-eastern parts of the area minor romband

vehicle tracks are quite plentiful; these open up the basalt plains and the

low-lying country around Pentland. In the Great Dividing Range and Lolworth

Range access by vehicle is restricted to two tracks: one turns west off the

Pentland-Lolworth mail road at Gypsy Pocket, and leads to an old coal mine

at Oxley Creek; the other branches north-west from the Flinders Highway,

east of the Cape River, follows the Campaspe River upstream, climbs the Lolworth

Range, and ends at the Brilliant Brumby Gold Mine.
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By far the most important industry in the area is beef-cattle

raising. A small meat-works at Cape River employs a score or so men. A

few men work on the railway; still fewer gain seasonal or intermittent

employment timber,getting (mainly for railway sleepers) and small-scale

gold-mining. In 1963 a crop of lucerne was growing at Ballabay Homestead,

presumably on water drawn from the alluvium of the Cape River. There are

several sizeable citrus orchards and vineyards on the alluvial flats of the

Cape River between Capeville and Kiora Homesteads; some of these have been

abandoned.

PREVIOUS IINESTIGATIONS

Until the present regional geological survey was carried out in

1963 all other geological work had been closely concerned with gold discoveries

which had been made in the area from time to time.

In 1868 and again in 1870 R. Daintree reported on the first gold

discoveries near Pentland. Rands (1891) briefly described the geology of

all mines then operating, and gave (1894) a detailed account of the Pentland

Deep Lead.^Between 1910 and 1941 Marks, Cameron, Russell, Morton, Shepherd,

and Ball reported on the discovery and mining of further gold occurrences.

Most of these reports contained brief references to the local geology.

Twidale (1956) 6ave a general account of the Cainozoic basalts

of North Queensland.

ACKNOWLIOGINEITTS

Miss B.R. Houston of the Geological Survey of Queensland made

brief petrological descriptions of numerous thin sections.^The results of

her work are incorporated in the text.

In 1964 D.J. Casey, of the Geological Survey of Queensland,

compiled the production statistics of the mines and information on their history

of development.^In 1965 K.R. Levingston, District Geologist at Charters

Towers, made further suggestions on the chapter on Economic Geology -, and

provided'recent production figures for some of the mines.

p.
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PHYSICAL FEATURES 

The major physical features of the north-eastern part of

HUGHEUDEN are shown in Figure (Physiographic Sketch Map).

Much of the area is more than 2000 feet above sea-level; it

rises to 3300 feet at Mount Stewart in the east, and to 3000 feet in the

headwaters of Range Creek in the north-west.

The streams within the area belong to three main systems,

(1) Flinders River System, which drains the western part of the area, and

flows into the Gulf of Carpentaria, (2) Lolworth Creek System, which drains

the northern part of the area, and (3) the Cape-Campaspe River System,

draining' the south-eastern part. Lolworth Creek and the Gape and Campaspe

Rivers drain towards the Pacific Ocean via the Burdekin River.

In Figure 1 the term Ranges indicates simply elevated areas of

rugged relief, which in places contrast strongly with the adjacent plains and

hills; it does not imply areas surrounded an all sides by country of markedly

lower elevation; the average elevation of the Cargoon High Plain and of much

of the Dissected Hilly Terrain in the north-west is about the same as that of

part of the Ranges.

The Ranges occupy two areas, the west-south-west trending Lolworth

Range, which is the dominant physical feature of the area, and a narrow,

north-west-trending belt of rugged metamorphic strike ridges (referred to as

"the quartzite belt" in this report), which forms part of the Groat Dividing

Range: '(N.B. the term "Great Dividing Range" is used on maps of eastern

Australia to mark the main divide which separates streams flowing oast towards

the Pacific Ocean fromthoso flowing west towards the atlf of Carpentaria, and the

interior of the continent. In places this divide does not coincide with any

marked range of hi14

The summit of the Lolworth Range consists of an undulating

elongate plateau. Although elevated, it is of rather low relief, and poorly

defined. The summit zoncbecomes more distinct towards the north-oast, where

it culminates in Mount Stewart, the highest peak in the Sheet area. Mount

Stewart rises abruptly 1500 feet above the plain to the north-east, but it and

its immediate neighbour , rise only 600 to 700 feet above the general summit

level of other hills in the Lolworth Range. To the north the Lolworth Range

falls gradually away through low dissected hills to the basalt plain. The

southern slopes of the range are steeper, and consist of a succession of

adjacent rounded spurs,.separated by narrow valleys and gorges where relief

ranges from 500 to 800 feet.
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The quartzite belt, which forms the remaining area of Ranges,

has an average local relief of 700 to 800 feet (up to 1000 feet near Gorge

Creek); in places the ridges themselves rise to 2800 feet above sea-level.

On its north-eastern margin the belt rises abruptly from the plain, but to

the south-west the summits of the ridges are only slightly higher than the

neighbouFing country. The ridges become gradually less distinct towards the

north-wept, and eventually merge into hilly country with disoriented drainage;

to the south-east they gradually lose height, although their relief does not

diminish. They and rather abruptly near Betts Creek.

Dissected Hilly Terrain , occurs in a broad zone among the

headwaters of the Flinders River and its tributaries, and in discontinuous

zones bordering the Ranges. The drainage pattern is close in this unit,

and hills are numerous. Although the hills are steep, local relief amounts

to only 200-300 feet, and is commonly much less. A few prominent monadnocks,

e.g., Mount Davenport, rise to 600 feet above the surrounding country.

To the north of the Lolworth Range, the Plains form a flat or

gently undulating surface which slopes gradually from 2500 feet above sea-level

in the north-west to 1500 feet in the north-east. The western edge of the

Plains in this area forms a plateau with respect to the adjoining country

(Dissected Hilly Terrain); for this reason we have distinguished the western

part of the Plains as a separate sub-unit, the Cargoon High Plain. The

western Margin of the Cargoon High Plain is defined by the Groat Dividing Range,

which coincides approximately with the 2250 foot contour. West of here the

country Consists of hills whose summits coincide approximately with the level

of the High Plain itself, They have been formed by dissection of the Cargoon

High Plain, which formerly extended farther to the west. An eastern margin

to the Cargoon High Plain has been set arbitrarily at the 2250 feet contour.

In the west the predominantly flat surface of the Cargoon High Plain is

interrUpted by the two Cainozoic basalt vents, of Mount Courtney and Mount

Hackett, which rise to 200 to 300 feet above the surrounding plain. Along

its southern margin the Cargoon High Plain merges with the low hills bordering

the Lolworth Range.

Farther to the east, owing to their gradual decrease in elevation,

the Plains contrast more strongly with theloills bordering the Lolworth Range.

Near Lolworth Homestead a few small but steep hills, consisting of inliers of

basement rocks, rise from the plain. Near Leonidas Mill, two low, shield,

like rises are probably old volcanic vents.

The Recent Toomba Basalt occurs in the north-east. The basalt is

bordered by a broken low scarp 10 to 15 feet high, probably corresponding

closely with the original edge of the flow. The surface of the flow is

extremely rough, and forms an impassable barrier to all vehicular and most other
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forms of transport. The southern edge of the basalt is loosely referred to

locally 4s the "Great Basalt Wall". However, in the regional sense, it is

an insignificant physiographic feature.

South of the Lolworth Range the plain is further subdivided

as Dissected Plain. In places streams are incised 30 to 40 feet below plain

level.

The Lolworth Range Plateau Residual  forms part of the summit of

the Lolwerth Range. It is the only remnant of a formerly more extensive

gently undulating plateau. It is bordered by a low, indented scarp.

Drainage an the Plateau Residual is weak and poorly defined.

DRAINAGE AND GEOMORPHOLOGY

(a)Presant Day Drainage

The headwaters of the Flinders River (Range Creek and Sandy Creek)

drain the Dumbano Granite. Streams hare are fairly closely spaced; they

have no obvious structural control. Farther south, where the Flinders River

and its tributaries drain country underlain by the Cape River Beds, the

pattern is even closer and still largely uncontrolled by structure, except

near the narrow quartzite bolt. Here superimposed drainage has been

obstructed by quartzite ridges which have caused incised meanders to develop

in MorepOrk and Oxley Creeks north-east of the belt.

Whore Lolworth Creek rises (as Duck Creek), it forms part of the

poorly developed consequent drainage on the Nulla Basalt. Lake Cargoon

probably developed in a depression in the surface of the basalt flow. In the

north-eastern corner of the area some of the southern tributaries of Lolworth

Crook have been impounded by the basalt, and a group of small lagoons has been

formed. The middle reaches of Lolworth Creek are deeply incised into the

basalt.

The Campaspe-Cape River system is broadly structurally controlled.

The Cape River has eroded a wide, tapering valley in the less resistant biotite-

rich rocks of the Cape River Beds and Ravenswood Granodioritc. Here the

regional orientation of the Cape River is controlled by the trend of the

underlying basement rocks. In detail the drainage pattern is open, and not

strongly oriented.

(b)History of the Drainage Pattern

Part of the drainage pattern has been inherited from Tertiary

erosion cycles. The earliest recognisable cycle developed on the gently

undulating Miocene(?) laterite surface, of which a remnant can be recognised

in the axial zone of the Lolworth Range. A study of the drainage pattern in
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Photo Plato 1

Vertical stereo-pair (nominal scale 1:80,000) of part of the
Lolworth Range, showinc capture of the headwaters of Brandy Creek
by the Campaspe River. Part of the "Lolworth Range Plateau Residual"
(drained by Brandy Crook, a stream which has survived from an earlier
erosion cycle), occupieo the south-western part of the picture. Note
the rather low relief of the summit of the range, with gores to the
north and south.^For location, see Figure 2, Physiographic Sketch
Map.^ Photos by kdastra Ltd.

G.S.Q. Nog.
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the Lolworth Range shows that two streams (Brandy Creck mld tho Campo.spe 

• River) "Thich now juin tho o.:!.stwe.rd- flowing drainage, heve successively 

bMeadeq. a ma.jor westward-flmnng stream, the ancestral Glen Creek, which 

• 

• 

rose nec}r }.tount Stewart (soa photo ple.to 1). Accordingly it ~s thought that 

in ~110C9n0( 1) timEis tho major divide lay much farthor to the cast t21<:\ll o.t 

prosent. Furthermore, II hypothetioal onciont peneplc.in em be reconstruct'cd 

eloping gently to the south-~.,ost, ~d coincident with the summtts of the 

Lolwortb nange, the Great Dividing R~o, ;md the Whito Mounta.ins . It is . , . . 
bellev~ that river o~pt~e by easterly flowing s treams causod tho old 

divide to migrate fifty or mOXe milcs to th0 west during the dissection of this 
•• , 

pmeplain.. Dur1ng this migration, l'rhich possibly occupied l~1ie lilioc\::J'l.o and 

early Pliocene times, the Capo River Greded 0. wide 'Vc.lley, and; together ~ri th 

Lolworth Creek, the Campaepe River, and Botts Creek, oaptured etreoms whioh , 
formerly flowod west and joined the Flindars River. During this period the 

Lolworth Range and the Qt4"U'tzi t o strike ridges emerged as features . , 

By the time tho Campo.spe .Beds were being deposi too (Plioceno?) 

the present-day regional drainage pattern had emerged. Outpourings of basalt 

in Plioqcne-PlCistbccno timos (Nulla Basel t) engulfed small streams whioh had 

developod on the plains to tho north of tho Lolworth Range, end 11'1 pluces 

modified tho course of Lol worth Creek. 

d~veloped on the Nulla Basalt. 

RIDIONAL GooLOGY 

Later, small consequent streams 

(Thc stratigraphy of tho oroa iB sununsriscd in Toblc 1) 

( e) ElUlLY PALAIllZOIC 

Capo River :Bods 

Tho oldest r ocks on HUGHENDEN arG early Palaeozoic(?) schist, 

gneiss, ~d quartzi t o which crop out in a belt extending for 65 mi1€1s north-

west of Pentland. They arc rog~ded a t present as early Pal~oozoio. 

These rocks wore first described by Daintree (1868) ,·,bo iatcr 

(1810) named them "Cape River Sorics". Other workers, in particular Rands 

(1891 and 1894) ond }larks (1910), note" ""d briefly doscribed the occurrence , 
end lithol ogy of Samo of these r ocks. 

After t ho regional geological mapping of this area in 196) the 

name "Cape Rivor Metamorphics" was proposed and accepted for th~se rocks. 

Howeverj further mapping on CHARTliRS TmiERS in 1964 (Wyatt ct aL, in prep.) 

has indica.ted. that thore are qui to largo areos of sediments (cbiofly labilo 

arm1tea end siliceous Siltstones) \-Thich arc probably the non-met.:unorphoscd 

equivalents of the metcmorphics on HlIHUNDEN. The name ''Cape Rivar I>Iet:aroorphics" 

has therofore been withdrllml)Md "Cape River :Beds" has be en proposed for tbo 

entire sequenoe of metamorphics and sodiments. 



• 
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Dai ntroo described a l l metamor phic rocks in the Pcntl~.nd araB. 

as his IIC~pO River Series". Houever, the recent r egi oncl mnpping h~s 

indica ted that orthognoi ss aceta's in the cO\Ultry betwoen Gorgo Crc lk and 

Pentland, and therefore we have preferred t o mop such rocks as P~'.I't of the 

RaVenSj"lood Granodiorito, r ather tho.ll i nclude them in tho C!".po Ri vcr Beds . 

To this extent tho proposed nElJllc !'Ca.PG River Beds " has a more restricted 

meaning . t han Di:'.intrec ' s 'icapc RiV(:l" 3eries ". Small pods end sheets of 

grani tic r ocks, together Hi th mctamol'phosod dykes end s ills, ba.vo, in pl aces 

boon mappc.1i wi tl:: the Cape Rivel.' Beds, because they are too stn.;1.11 t o map 

individually a t 1:250,000 sc~lc . 

Daintreo recognised ~ throefold division in his C<>.po River t~ .. : ~e'.u 

basal sohist and gneiss in the n orth- cast, followed by mic.:\ schist ruld 

subordinate hornblendo SChist , .1i th an upper subdivision of qu~t~itc ~ 

subor dinate schist forming the country to the WGst ( the Gr eet Dividing Range), 

Planar structures in the ruet.:T.lorphica commonl y dip t o tho south-~"fCst ; hOl1'eVar, 

they rcpresent metamor phic foli~tion ~d schistosi ty r ather than sedim~ntnry 

l ayering, :md v18 therefor e hcsi t c to (With Rands, 1894) to i l1f:.r any 

particul~ scdimaltary succession from our limi ted field obeorv~tians _ 

Distribution ~d TopggrupAY 

The unit occupi es -400 squc.rc miles , extending in a 65-mile bel t 

from P~tland north- uest to Ocl<y Cr00k • Around Pentland , '1'hero thc _Ca po 

River Beds aro intruded by tho RIlVOllSl(Ood Granodiorite; the \.U1it occurs as 

sep.:lI'atq r oof pendantE);' Minor out crops occur at tho hec-.d of !nkm'likm Crock, 

Bcuth- ca,st of tho Lol t-lorth R.:mge, ~d .::l€ain north-west of Loh;orth Homostcu.d, 

"'here they occur us sinall il'li1ers emerging c.b ovo t hl3 baSi'Ll t plain . 

In tho n orth- west tho undifforentia.ted part of t he unit ( pzc) 

fo:rms low but steeply dissected hills with broadly coincident swrmi t a o This 

coincidence is due to t hair having boon rola ti vely recently oz:xhl.mlcd f rom 

beneath Cainozoic basalt which had b oz:cn ext ruded on a fl e t l rnd- surfncc. In 

tho 6~th-east, whore base-l evel of tho cr eeks is control led by the level of 

t he Cape River, exhumation f r om beneath the Campaspo Beds ( Pli ocene ?) is 

less adva.'lced , and dissec t ion n ot so Hell dov ol oped. Here, and in tho 

intervening country occupi ed by tho 'l/:\lley of the Cepe nivor, the s urface is 

r a thGlI' uneven; steep hills, c . g _, I-iount Richc.rdson .:!%1d Mount Dtwmport, risc 

above on undulating surf(\ce of 10'1-1 hills and pl ains. The quartzi to sub-unit 

(Pzq) f orms hi gh, rugged strike ridges , whose relicf i s ~bout 1000 fect in thE) 

south- east. Alang much of the c..'1stru:n boundary botl1'ecn this Dub-unit and tho 

r er.te. inder of the unit thero is 0. strong escarpment , "Thi ch forms one of the 

most stl' iking physic.:d fc.::.turcs in tho nrca • 
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Lithology 

. (a) Undifferentiated (pzc) , 
In the north-'I"1estarn part of the bolt the rocks range f'rom 

phylli tp and quartzi to in the greenschist facios to amphibol1 tf') and garnot-

biotite gneiss. In general tho higher grade rocks nre found r!.long the 

north-eastern margin of the bolt, i.e., closer to grnnitc of tho Lolt1orth 

Igneous Complex. 

South and cast of k'.kc Cc.rgoon, scattered outcrops of biotite­

quartz-feldsP'lr gneiss arc surrounded by alluVium; in some pl~ccs D. dC!.I'k 

red garnet is present in zones pnrnllel to tho north-uest foliation, wbereas 

elsouhoto the gneiss has been shcttcred, and the fragments have been r ot!ll.ted 

nnd then c0I1lented by quartz and tourmaline. ~artz ~d biotit0 arc associated 

in lant~cul<U" segrogations in tho gnCiS3, uhich here has a granodiori tic , 
composi ~ion. Veins and shoots of aplitio and pogmatitic garnot-bi otite-, 
muscovite granite cut the gnoiss in varying a ttitudcs; the g~xncts in this 

) 
gram to . arc a much lighter rod thw those in the gneiss. 

Ampbibolit os occur in Range Crcck, south-west of the Mount Emu 

diggings ; they are similer to crnphib :-,li tes of the Ew.:m Metrtmorphics at 

Ewan (on TOWNSVIIJ..E) - hornbl(:J'ldo-pl Q.,Si oclase rocks, ~ri th some spbene and 

opidoto --and are cut by coarse , hornblcnde-plagiocl~so p0gmat itcs, quortz-

alkali foldspar veins, and by quertz-cpidoto veins~ Although their· foliation 

is broadly parallel to the regional trGl"ld, the ::unphiboli tea mo.y slightly 

transgress the mic:l-schists uhich surrolU'ld thorn. 

In tho l1orepork Cr.::clc arca the dissectod count ry consis ts of mica 

schists and metomorpboBcd arcni tes (some calcareous), ~lhich are folded, 

foliated, and oxtonsively veined by quar tz. Quartzose bMds in the seqw:mco 

illustrate the microfolding ; tho:! oxc dark grey-groen, fino-grainci rocks, 

lo. th bioti to and a. 1i ttle muscovite dcveloPQd parallel to e~ch other and (usunlly) 

porallc~ to the folia tion defined by the more mica-rich schists. The mica 

content ranges from about 5 percent in tho quartzose rocks to abcut 70 porcont 

in the most pelitic bands; muscovito and bioti to arc gcnQ!"'1.11y of cquc.l 

abundance. 

Ncar tho Dwnbano Granite tho mica schists erc intcrbandcd in 

lenticular masses with white muscovi to grani to and bioti t( .. . dtunelli tOJ 

gradations exist between the throe rook types . Tho schists hero aro composed 

mainly of mica and quartz; f.::ldspar is lesa abundont. 

In tho central part of the bel t the follo .... '"ing typos of rock have 

been recordedt quarteGfoldspathie gneiss and schist; garnct-mica-quartz 

gnOiS6; tronali to-opi·dotc-Qu,"-.rtz-foldsp~· gneiss; c.ugc."l gooies; motrnnorphosed 

feldspathic greywacko. The last-named rock ("rhioh 



Photo Plate 2: 

Northrn bank of Capo River, 1.5 miles north -
west of Oakvalc Homestead. Intricately folded biotite
gnciss of the Cape River Beds, intruded by a narrow dyke
of biotite adamellito.^This dyke is probably associated
with the post-erogenic Lolworth Igneous Complex; it is
essentially rectilinear.

B.M.R. Nog. No.C/6827.

Photo Plato 

In creek bed near road crossing, 2 miles
west-north-west of Oakvale Homestead. Finely banded
biotite gneiss of the Cape River Beds, with concordant
lenses of auartz-epidotc poonatitc. In places those
lonses contain hornblondo and tourmaline.

B.M.R. Nog. No.G/6818
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OCC\.ll'S beside the r o::'.Cl. t wo miles south- c::!.st of M:ount Richardson) cppears to b €' 

of l ower metamorphic grade than tho biotot c schist wi t b , .. hich it is intorlayercd. 

It contains clastic fragments of mica schist . 

Musoovi te in this area. i s usual l y subordinato to qioti t~. Augen 

of quart:r up to nine inches l ong, locally containing l arge epidote r..r.d 

hornblcn~o crystal s, occur throughout the gnoissea; irrogulo?x s hQots of 

quartz cpmmonly occur parallel to tho foliation , but l ocal ly tr~nsgross it • . 

The augen gneiss consists of q~xt~ , foldspor, tremolito-actinolito, sphene, 

and alter ed hornblende. This rock occurs as & narrow band 1-11 thin biot i t o 

schists one ""il o south of 1'Ihorc Oxley Creek croases the western bound.n.ry of the 

belt of quartzites. It i s simil~ in composition to the trcmolite-opidote­

quartzo-fcl dspa.t hic gneisses , 1"1hich aro massive , finc-grnincu, greCll and ,.bite 

lamina t ed r ocks. Theso gneisses generally f orm bands, about one foot thick, 

appareqtly interbedded with fine biotite gneisses. AlthOUGh tho bands nro in 

gmoral paral l el t o tho) foliation of the enclosing gnei ss, they l ocally 

transgress it , end in plaCes I ons out r a ther suddenly. Ncar Dlt-ck Gin Creek , 
a band o~ tremol ite gnei ss cuts across the foliation of t ho host gneiss , and 

hae been ,shear- fol ded by mov(!Illents in tho f oliati on p1rulo of tho host gneiss . 

I t i s possible tr~t the tr~~olito &~eiseos reprosent small bodies of intrus i ve 

rocks. If, on the other hc.nd, t hey were ori g inally int«:ll"beddod sil!coous-

calcareous sediments, tho motMiorphic foliation makes a high nnel c with 

bedding. Thi s would bo at variance with observations olsewhC!'o '\'l'i thin the 

" central pert. of' the bol t , tlhcrc metamorphic f oliation is p~t1.11ol t o bedding, 

for cxamp10~ crook section tHO milos • .. ,ost- north- wcst of Oclcva1c Homestead. 

In th~ south-eastern p~t of the belt the Cape River Dads occur in 

discontinuous areas soparated by th~ Ravenswood Gr cnodiori to. Theso 

occurrenc~s arc inter pretod as roof- pendents . Bi otite-muscovite schi3t 

predominCr8S , grading in pl aces to folict ad gr~odiorito . 

areaEi of Iiligmatitc have been found in thesE.1 transition zones, Hhich abound with 

xenol iths of s chist in all stagos of assimilation. 

The. r oolce forming Mount Davenport and its f oothills occur as a 

l~ge r oof pendant on the nav~8wood Granodi orite. They ~e chiefly rather 

pure muscqvit0 Schist (no biotite), but at the south~ feot of tho mountain 

amphibol i ~o" muscovi t o qu!'.rt~i to , ond hornfcl scd fo1dspo.thic aodimonts occur . 

The muscovite schists, whieh aro commonly iron- sta ined to a l ustr ous, brownish­

rod, are intI1lded by thin s ills of mQtamorpho,scd bioti to micrOSI'Mi to and 

microgranodiorits, which mcy possibly be r elnted t o t he Ravenel-Iood Granodiorite. 

The muscovito schiste contain microclino and other 31kali fel dspar. 



5
schist, CcTo River Beds, 1.2 miles north-

emduscovite, quartz, and
, in the south-wet quadrant). Crossed nicols,
G.S.Q.15003. B.M.R. Nog. No. G/6749.

Homatitic muscovite
west of Kiora H.S.
minor hematite (e.g.
X45. Microslido

Photo Plato 4z
Diopside granofels, Cape River Beds, one mile north-west of
Kiora H.S.^Phu rock consists of diopsidc, quartz, actinolito,
albite-oligoclaso, and opidote.^Diopsido, quartz, and felds-
par appear in the photograph. Albitc-cligoclaso occurs in tho
bottom centre of the picture.
Crossed nicols. X45.^Microslido Nr. G.S.Q. 15019. D.U.R. Neg.

No. G/6740.
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Hematitic muscovite schists (photo plate 5) and hematitic muscovite-

cordierite schist form low ridges about one mile north-west of Kiora Homestead,

but a hundred yards or so to the south-west diopside granofels (photo plate 4)

crops out. Marble and calcareous hornfels form a small roof pendant on the

Ravenswood Granodiorite beside the road one mile north of Mount Remarkable.

A small outcrop beside the Campaspe River, four miles north of

Mount Davenport, consists of finely banded, pink, granitic gneiss; it is

intruded by folded and boudinaged biotite pegmatite, and by later rectilinear

veins of muscovite pegmatite. Much of this biotite pegmatite (locally

garnotiferous) is believed to bo related to the granitic phase . (Sa ) of tho

Ravenswood Granodiorite; the muscovite pegmatite (usually garnetiferous) is

related to the Lolworth Igneous Complex.

Garnet-biotite-muscovite schist and gneiss, with some amphibolite,

crop out in one of the eastern tributaries of Fat Hen Creek, three miles

north-west of Cornelia Homestead. Low, linear outcrops of dark green,

altered, coarse tromolite-chlorite rock occur one and a half miles east-south-

east of Cornelia Homestead.

Half a mile south-east of Capeville Homestead an interesting rock

crops out where a crook meets the southern margin of the Cape River alluvial

flat. The rock consists of scattered, elliptical fragments of altered

feldspar and microcline-quartz-biotite rock up to half an inch long, in a

greenish-purple, vory fine-grained matrix of chlorite and sericite. Cleavage

is strongly developed in the groundmass, and flakes of chlorite and sericite

are bent around the fragments. The rock is probably a metamorphosed

pyroclastic containing phonoclasts of granite (microcline-quartz-biotite).

If so, its presence in this sequence is strange. It is apparently of much

lower metamorphic grade than the schists and gneisses of the area; no

contacts were seen in the field. If the fragments are indeed phenoclasts of

granite in a pyroclastic rock, and if the rock belongs with the Cape River

Beds, than the phenoclasts were presumably derived from the basement (granite)

on which the Cape River Beds wore laid down. Similar rock was found forming

a steep ridge beside Cornelia Creek, one and a half miles south-east of

Cornelia Homestead. It is possible that these rocks are mylonitised granite.

However, weakly foliated, but otherwise unaltered pink leucocratic granite of

the Ravenswood Granodiorito (Sa) crops out a few hundred yards to the north-

east. However, it may be that this rock, together with the metamorphosed

feldspathic greywacke mentioned above, is evidence for the existence of

remnants of a younger, scarcely metamorphosed, sequence infolded within the

Cape River Bods. However much more field-work would be required to prove or

disprove the reality of such a sequence.
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(b) Belt of Quart.ito. (P.q) 

The contrnl "belt of tho Cape River Beds consists of prominent 

strike ridges fO:rm0d by the rcs1st~1cC to erosion of thin bMds of rnther 

pure ouartzite, interbedded uith rosily eroded grey qu..."l.rtz- mico. schist . Th() 

fOUONing rock-types h2.vC been recorded : qu::.rtzi te l qu..'U' tz-micJ. schist; 

quartz- muscovite schist; qucxtzo-fol dspnthic ~phiboli to; rQr o andalusitc( ?) -

mica schist. Rather pure qunrtzitc end grey quc.rtz-mica s chizt u o tho chief 

rock- types. The qunr tzofcldsp3thic ~tmphiboli tcs are interbedded lor i th 

quartzite in Black Gin Creek; they consist largely of colourl ess or pule 

green trCI!\oli te. Epidoto-qU3.rtz hornfels i s devel oped in qunrtzi to close to 

the Gypsy rocket granitic intrusion (pzg) . Concordant shoets of rhyol ite 

( possibly late Pel aoozoio) intrude ~u~tzito ncar Gypsy Pocket . S~ll lcnses 

of qu..'U'tz, up t o nine incbos l on,,<;, occur ~nllcl t o the foli ation uithin tho 

quartz- mioa schists. 

:Bedding in the q~:rtzi t c bolt i s apparently p.ll"r.ll ol to the 

foliat i on. In the north- llost, inclividuul beds of 

fi ve feo~ in thickness betlfocn bods of mica schist 
. 

quartzi te avor~o 

of similu 'Hid tho 

three to 

Tho 

quartzite beds cppcar to thicl<:cn touards tho south- cast a t tho expense of th,o 

schists . Individual beds of qu::.rtz.i to "may be up to 100 foot tPiok. 

Structuro 

The cvcrc.ll str uctural trend of the Capo nivor Ecd~ i s r crrorkably 

cons tnntf the foliation strikes north- \<Test o.nd dips vertically, or a t stoop 

t o rnodorate anglos to the south- Host . Steep, north-easterly f.o l iation dips 

occur in tho quartzite bolt, chi efly in th9 south. Ucc.r I...".kc Cargoon sh£'.llol"l 

dips to "the north- c.?st wer e r ecorded. in rel ativoly competent b3nds of :1 

quartzi to- schist sequence. Schist~ phylli to, and finc-gl'cd.nod '7ltUlrtzos0 r ocks 
O. -

no~ l-fount Craoknell show l orgo- set.lo s tructuros; /lilt tho ~ir photozraphs 

f ol ds he.vo not been posi ti vcly i dontified, exoept in thn belt of qut'.rtzi tea 

(pzq) which di~plays the toctonic style bott er t~zn the remeind~r of the uni t . 

Tt,~o possible fol ds havo been photo-interproted in tho sohists in tho north- west, 

but t ho c£sterly onc (ill11lodi-:ltc.ly ..... ost of Lo.kc C.crgoon) i s not ~nt~OIY in 

acoordance ~li th field obsOl'vations. Synolinal closures oocur ,at both ends 

of the que.rtzi te bel t, .... hich may comprise tho youngest Plll't of the. ~cqu€:ncol. 
.' - ' 

Suddon ohang€s in w'idth of tho quartzi t o bolt (c .g . , south of' GiP~r! Pocket) 

are tenta~ivcly attributed to fold closures which are oth~li~e 'nQt apparent . , 
I t is oviqcnt tha t t ho sequence has been isocl inally folded. Shall ot-lly dipping 

fol iEl.tion ·probably indicates ncar-recumbent f olding in r ostricted areas . 

Lineation, oxproBsoo by the rows of s~all drag- folds, pl unses to tho south- cast 

~t anglb~ ranging from 10 to 30 dogrccs . In the north-\.,.ost the plUl1g0 of 

lincctions is believod to parallcl t ho .:::.xcs of the major struotures t'Thioh horo 

erc 1000gcly synolinal . A mo~.sul'cd synclinal c l osure a t the soUth- c..1.Btcrn end 

of the quartzite bel t indicates a reversal of plunge in t his nrc.:1. • 
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The structure of the schists at Mount Davenport is regionally

anomalous:^at the summit the dip of the schistosity is 10 degrees to the

north, and at the base of the hill moderate south-westerly dips were recorded

in the south-west, and moderate easterly dips in the east. This structure

may have been caused by an irregularity in the basement. Just north of

Pentland the foliation strikes north-north-west.

In the north-west, numerous north-west trending lineaments arc

apparent on air photographs; many of these may be faults. Faults of similar

strike occur north of Mount Remarkable. Numerous faults trending just north

of east cut the quartzite belt and cause up to half a mile of apparent

horizontal displacement.. Farther south transcurrent faults trend north-

east. Movement is mainly sinistral, but dextral movement can be detected in

places.

The deformation is believed to have been the result of north-east-

south-west compression. The cast-north-east trending faults are probably

wrench-faults.^The north-west trending strike faults are possibly dip-slip

faults with high-angle reverse movement.

Thicknos (Pzq)

The belt of quartzites is apparently the only part of the Cape

River Beds in which contrasting rock-types can be easily identified and, if

necessary, mapped. Here the alternations in lithology may represent the

original sedimentary succession. However, transpositions of beds, resembling

sedimentary layering, have been reported in metamorphic sequences elsewhere

(Turner and Weiss, 1963, PP. 92-94, 111).^The folding is apparently

isoclinal; and the scarcity of recognisable closures, combined with the

uncertainty in tracing one quartzite bed around any particular closure,

frustrates any estimate of thickness.^Elsewhere -U.:le-structure of the deeply

eroded schists and gneisses is not well known.^Therefore it is not possible

to give an estimate of the original thickness of the unit in anything but very

general terms. It almost certainly amounts to many thousands of feet.

Metamorphism

No systematic petrological study has been made of the Cape River

Beds. But it can be stated in general terms that most of the rocks probably

fall into the quartz-albite-epidoto-biotite subfacies of the greenschist

facies of regional metamorphism (TUrner and Verhoogen, 1960).^Some of the

rocks are of lower grade than this (e.g., in the extreme north-west), whereas

others probably belong to the almandine-amphibolite facies. Neither

staurolito, kyanite, nor sillimanite have so far been recorded. Possible

andalusite was noticed in some rocks (R.R. Vine, pers. comm.), but has not been

positively identified. No section was cut from the rare migmatites (mapped,
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at this scale, with the Ravenswood Granodiorite), but they may possibly contain

high-grade minerals. Insufficient field work has boon carried out to ho

sure whether or not the metamorphism is related to granitic intrusions.

However, on present evidence we strongly suspect that the Lolworth Igneous

Complex and the Ravenswood Granodiorite have controlled the degree of

recrystallisation.

Original Lithology

The Cape River Beds were laid down as a thick sequence of shale,

siltstone, and sandstone, which gave rise to schist, gneiss, and quartzite.

Locally calcareous and dolomitic sediments gave rise to amphibolite, tremolite

schist and gneiss, marble, and pyroxene hornfels. Volcanic rocks cannot be

ruled out as possible progenitors of some of the strongly recrystallised

schists and gnoisses.

1Lp and relationships

The Cape River Beds are intruded by the Ravenswood Granodiorite

(Silurian) and Lolworth Igneous Complex and Dumbano Granite (Lower Devonian).

The Cape River Beds are overlain unconformably by the Upper Permian Betts

Creek Beds.

The unit bears a certain resemblance to the Paddy's Creek and

Lucky Creek Formations of CLARKE RIVER, which have boon mapped as Proterozoic.

Mapping on CHARTERS TOWS in 1964 has shown that the Cape River Beds are more

likely to be early Palaeozoic rather than Precambrian.

Mineralisation

Much of the gold mineralisation is associated with dykes which

intrude the Cape River Beds. Many of these dykes are believed to be related

to the Lolworth Igneous Complex.

Grains of pyrite, aligned in thin bands parallel to the foliation,

were noticed in mica schist in a hornfels zone north of Gypsy Pocket.

(b) SILURIAN

Ravenswood Granodiorite 

Extensive outcrops of granodioritic racks in the Pentland district

are considered to be an extension of the Ravenswood Granodiorite batholith.

Much of the outcrop area, especially immediately north and west of Pentland,

was mapped by Daintree (1870) in his "Cape River Series".^He described (1868)

tho lowest subdivision of this Series as "laminated granite, mica, and

hornblende slates", stating that, "near the junction of the schistose and

granite rocks, so great has been the alteration, that it is difficult to say

where the schists and and the granite commences". In tho area mapped by
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Daintree as underlain by his "Capo River Series" we have differentiated rocks

which we consider to be predominantly motasediments (Cape River Beds) lAr1224

intrusive, granitoid rocks of ,,,ranodioritic to adamollitic composition, which

wo have included in the Ravenswood Granodiorite. Those rocks intrude the

Cape River Beds.

On HUGHENDEN inuch of the Ravenswood Granodiorite is foliated on

a strike similar to that of the motamorphics. In this area it is essentially

synorogenic with respect to the motamorphics which it intrudes.^Both the

Cape River Beds and the Ravenswood Granodiorite have been intruded by a

post-erogenic batholith (Lolvorth Igneous Complex).

Two sub-units have boon differentiated, one characterised by

strongly foliated "granodiorite" and orthogneiss (Sn), and a later, pink

granite phase (Sa). Foliation is widespread and characteristic of the unit.

A preliminary age determination on hornblende from the Ravenswood Granodiorito

from the^TOWNSVILLE .^Sheet area has given a Silurian ago (420 million

years) (determination by A.W. Webb at the Department of Geophysics, Australian

National University).

Distribution and Topography

The unit extends from north-west of Gorge Creek south-east in

a broad belt which widens to include most of the basement rocks between the

Campaspe River and the Great Dividing Range. A minor outcrop area occurs

among the headwaters of Davey Crook, five miles south-west of Lolworth

Homestead.^In all y . the unit covers about 120 square miles within the Sheet

area. Around Gorge Creek the gneisses (Sn) give rise to high, resistant,

strike-ridges which rise 1000 foot above the Cape River, and form the south-

western part of the Lolworth Range. Along strike to the south-east these

ridges pass rather suddenly into the gently undulating, low-lying country which

is typical of the unit as a whole. Outcrop here is poor, and must be sought

in small creeks and gullies. A short, steep ridge, one and a half miles east

of Cornelia Homestead, and rising about 300 feet above the plain, consists of

the late granite phase (Sa).

Lithol ogy

(a) Gnoisses (Sn)

This sub-unit consists chiefly of plutonic rocks which have

undergone various degrees of shearing and recrystallisation. They are

coarsely (rarely finely) banded, dark and pale grey rocks, consisting of crudely

alternating bands of dark (chiefly biotite) and light minerals (quartz and

feldspar). In places the feldspar is tinged slightly pink. It may be

noticeably porphyritic. In general the rocks are regarded as orthognoisses,

but in the hilly country around Gorge Creek, some paragneisses almost certainly

occur, broadly interfoliated with the orthogneisses. The rocks are igneous in
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aspect:, and some outcrops contain abundant xenoliths of schist and gneiss

(Photo Plato 6).^Flow-folding is locally well developed.

Rocks of the sub-unit are rich in biotite.^The following types

have boon recorded (mainly from the Gorge Crook area whore outcrops arc fresh

and plentiful): grey, fine to mediuppfoliated adamellite; dark-gray,

uneven-grained gneissic adamellite; dark-grey, finc-grained / crudely foliated,

blastoporphyritic gneiss; dark-grey, unovon-grained, schistose, garnetiferous

allgen gneiss; dark-grey, uneven-grained, mica-quartzefeldspathic gneiss

(this reek may be a paragneiss);an2 rare black, lustrous, fine-grained,

foliated meladiorite.^Biotite commonly amounts to 20 percent; in one

rock biotite and muscovite together total 35 percent, and alkali feldspar

(25 percent) is completely pscudomorphod by sericite.^The plagioclase (15

to 30 percent) is mainly oligoclase, and quartz ranges from 25 to 40 percent

(50 percent in the probable paragnciss). Meladiorite was found only at the

head of Gorge Crock; it contains 10 percent quartz, and 45 percent each of

andesine and hornblende. The augen gneiss contains augon of alkali feldspar

(partly replaced by quartz), micropcgmatite and blastopoikilitic garnet

(partly replaced by biotite); flow-lines of biotite about the garnet crystals

indicate that crystallisation of garnet was succeeded by at least one stress

episode.^In most rocks, however, the effects of stress have been largely

obliterated by recrystallisation, perhaps owing to the intrusion of the

nearby Lolworth IgneoUs Complex.

In the low-lying country to the south and east specimens suitable

for thin-soctioning arc not easy to obtain, because the rocks are usually

weathered and friable:. The sub-unit here consists chiefly of foliated dark

to pale grey granodiorite, locally very rich in biotite, and crowded with

xenoliths of biotite schist.^In places foliated granodiorite seems to grade

into schist.^"Pockets 6 of biotitc-rich, almost black, rock occur in places

among outcrops of more normal granodiorite. Raro zones of migmatite are

developed.

The area occupied by this sub-unit south-west of Lolworth

Homestead consists chiefly of gneissic adamellite.

(b) Pink Biotite Granite (Sa) .

Several apparently well-defined outcrops of foliated granite arc

mapped as part of the unit.^The largest outcrop, north-oast of Pentland,

consists of strongly foliated and crudely banded, pink and rod biotite granite:

quartz (40 percent) is sheared and partly recrystallised; microperthito (35

percent) is bent and slightly altered; plagioclase (15 percent) is highly

fractured; biotite (10 percent) is in general associated with recrystalliscd

quartz.^The outcrops east and north-west of Cornelia Homestead consist of

weakly foliated, pink biotite leueogranite.^Xenoliths of pink to buff,



Photc Plate 7 

Micrraftamellitei xenolith, zrobr.bly latc granite ph-,se (a)
of Ravenswoc:7. Granc:liorite ) in Lolworth Igneous Complex, 4
miles north of Cornelia E:mestead. The long axes of
p1%gi(7c17..se, quartz,and biAite are sub-parallel in 17ost-
north,-west arection.^To er7Lins of biotite arc visible
just below the twinnecl licclase (oligoclase) in the
lower central 17art of the photoraph.
Crossuf. nicols, X45. Micr -,sliTh No.G.S.Q. 15018.

B.M.R. No. N..7. G/6746.
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l Ciucocr.;~t1c, fOlic-to::"., bi -·ti te: micro.::;r~.ni t o c.n(~ gro.ni to (D.l . ) occur in tho 

Loh rorth I GI1'..loUS COl!llll c-x just n ortl..., of Corn~li:1 Hor.l cs too.d (l)l:.:)tc' pl o.tc 1). 

Biotit .:.:. PiJ&m::.tito dykes in the C'..I'C<."\ (:.xc considered t o b e .:'.:3sCcint :,;L i'Iith this 

phose of the Wli t; they r.ro c OIi'lmonly fo l ded ;md bOlldin[l~.,)d . 

PCGr:mtit cB ar c g:,:rn~tifcrous . 

Som-.: of tho 

(c) Undifforcnti a.to,~. nC!.vc.n:::';JOOt~ Cr~l~diori t'o (Sg) 

l;n arca uoclorl.:'..in 'b~ poorly outcroppi ng , f oli ·::.t(..(l, biotite 

(,Tanocliorit o or ~d!'l.r.lollitc occurs bcti~"cn tho Capo Rivor e.l1c: Grenite Cr ook, 

nom-Mount Dnvcnport . Tho r '1ok hero is only modcrntcly fOli o.t c(l,nncl is 

o.ppercntly laor o han0tiCrlcOuS t h!\l'1 tl~o ror...::.in·::lcr of the unit. In fr'.ct it 

r esembl en tho ID.2.in part of t ho R::'VcnSH00ti Grancdi ori to on CH.;..nTr.ll.S ro1 :En,S. 

Outcrops occur in t ho l oft (north- cc.st) b.;mk of tho Cap..:; niv.::r , .:-.t tho 

Flinders Hi ghway cr:-.6sing. H.::ro t ho rock i s e. pinkisb- whi to, r .:-.t hcr weathered, 

co:.rso, . s lightly porphyritic, c. mor:ox(>.te:ly f olint.::d, b i otite [;TCll or.ioritc 

or nnrunclli t o . It is intruc1Qd by frequen t voins of ocr.rac bioti t o pogmnti to. 

Loca tion of tho Joundary betwoen this unCiff...,r;.;ntic.tod p:;'..l~t of tl: ... unit .:-nd the 

snoi~sic sub-unit (Sn) i s ~bitr~y. 

Structuru .:-.n(: Tectonic fuvir onmcnt 

Foli p..tion in tho unit (lips regiona.lly t o the Bouth-"\"lost nt 

r.loioro.tc to steep ~elcs. P.:-..rts of the l Ooter gr::l.llitc sub- unit (5:=-..) ncnl' 

Pontl~c have: rn a l mos t horizontcl fo liution . Tho clCGTo,;- of foli .::tion v,-U'ieB 

.wiclolYJ o.n~: is greatest in t b.;:) north-uc:s t. The contact of tIlu unit Iii t h tho 

COopo Rivc.r Bods is r egionally {~isccrdr.nt, but approcchos concorc:..-nco in the 

north- .. rest. In t he COtmtry Bout !: of Balleb:?'y Homcstec1.d. :mtl south- oc.st 

towaxl"Y~c. tho contact is sub-horizontal and cl oso to tho sln'f.:-..co; 

its . l.n plan is mO'.:ifio~l cy very SP.l.:J.ll chM.;Z" oB in tOI'Ou"T:'.phy; 1 t 

Its m:'..ppoc~ position t h erofor o is very .:'..;t:~roximc.to. 

Tho:! E.avonswcc.:::l Gr :'.l1o::"'.iori to i s consi dGl'ed t o hevy been nffoot cd by 

t he clc 6i.ne sti:'.gos of tho or O{;cn,y \"lhich f cl dcd rule'. r.lot~orp11 ozc.'(1 t he scclirnoots 

of tho C~po River Bo~s . 

brc ('n ·l n0l~ tionehips 

As s t a t ed abov0 n spooim~1 from tho Rnvonswoo~ GrQno~iorito on 

TOWNSVILLE is Siluri;-o.n. S:·.c£lplcB h:~.vo beon colloct ocl from the ~ HOOHElmFN 

cr~ f er r ndio:-.ctivo c.30- :~etcrrninntion , but r osults ilI'O n ot yot .::.v.:"!.ilabl o . 

Tho:. R'::-"vcmsl-Ioocl Gr ;-.not.\i oritG intrudes the Capo niv Gr Bo(~s ,ruld ie 

intrud~l by the Lol worth I cnoous C~Dlox. 
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Order of Emplacement

The biotitc granite phase of thc unit intrudes the granodiorite/

gnoiss phase. However, because parts of the granitc phase are more strongly
4^foliated than parts of the granodiorite, degree of foliation is clearly more

indicative of local tectonic environment than of order of emplacement. For

this reason it is not possible to say whether the more strongly foliated

gnoisses at Gorge Croak, are older or younger than the less foliated granodiorite.

Origin

Rare occurrences of migmatite suggest that parts of the Ravenswood

Granodiorite may have originated by motasomatism of sedimentary material.

At all events, abundant xonoliths of schist in all stages of assimilation

indicate that the magma suffered considerable contamination. Parts of the

unit may havo been emplaced by a process of invasion and transformation of the

schists and gnoissos by "migman, as envisaged by Read (1957).

Mincralisation

None of the widosproad mineralisation in the area was positively

identified as being related to the Ravenswood Granodiorito. However, the

rock unit as a whole should ho regardod as a potential source. The gold

minoralisation at Charters Towers is controlled by dykes which intrude the

Ravonswood Granodiorite, and which may be genetically related to it.

C. LOTER DEVONIAN 

Lolworth Igneous Complex

The Lolworth Igneous Complex is a body of granitic rocks, of

batholithic dimensions, which crops cut on HUGHENDEN and OIERTYRS T0', ,TPRS,

and to a very minor extant on TOMVILLE.

The Complex consists of coarse massive granitic rocks, ranging

from biotito granodiorite and biotitc adamollito to muscovite granite. ^A

small arca of quartz diorito north of Mount Richardson is mapped as part of the

Complex. All rock types can 1:e conveniently considered as part of a post-

orogonic batholith which discordantly intrudes the Cape River Dods and the

Ravenswood Granodiorite. A thermal metamorphic auroole is developed, but

its extent was not delineated during the reconnaissance mapping. Pogmatite

and granite dykcs associated with the Complex intrude it and the country

rocks.

A samplo from the Lolworth Igneous Complex on Chartors Towers has

boon dated radiometrically by the potassium-argon method (muscovite) at 400

million years (1. 1%), which is Lower Dovonian.^This agrees well with the

390 million years age obtained so far from two samples of tho Dumbano Granite

on CLARKE RIVER.
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Distribution r-n d T op Of-jT<lpby 

The Lo}worth IC)1cou s COr.ll)l cx Cl'C;LlS out over o.1:lout 400 SquC!.ro 

miles in t ho north_oestarn p~t of HUGHUfDEN • Its s ou t hern boun~~y is 

woll_ o$ t ablishcd, ",hero it int r udes ol clcr r ocks; its n orthern toun(~:-.ry is 

concccl cd b cnc2. t h Co.inozoic 'b""a.:c.lts :-:ncl sot'.iments . Th") r ocks f or ming Haunts , 
Spccimcn Zllld 11c;marka1::1c , s ix r:lilcs south of the main ba t holi t11, m.::.y bo 

outlying cupol c s of the Compl ex. 

ilocks of t he Coml~lcx for ra th::.. Lolworth n anG'"" t he pr c.i cmimmt 

p}i..ysic~l featur e of t he nrc.::::, . The s1.J1lUlli ts of tho Ttanr;o cm c:.r(;0 i ndistinctly 

!rem n '!)reed, unevenly di s scctotl aurfc-c o of moder a t o r elief ; t hey reach nn 

cl ovct ion of 2600 t o 2700 f eet ~'.bovc sea-level . In tho south- c.:'.st , c. 

br oken os cc.rpncnt of ruc~e (,l(l spurs :mcl s t eep valleys 8l'ld Gor GaS, torh i c h f orms 

t he s outl::.c:rn edge of thG U[l.nce, doos no t c Cincic!o ui t h th03 tlm-gi n of t ho 

Compl ex, \-Thich extends f a r t hor t o tho eouth-c~st ~lhcro it f or ms l o\'r, un.dulo.t~ 

country and di s s ec ted hills . In the south- wos t , t he boundc.ry of t he Compl ex 

li es considcr::.bly t o the; north of t h:J Lol worth ficJlGo csc~pmcnt, but nOl"th­

west of Mount ra chC'.l'dson t~o csc :-.r pr.lcnt coincic!oB c.:cncrelly .fith t he Eouthc:rn 

b oundnry of the COr.lpl ex until i t meraes, s till f nrthor to t he u (.)s t, t-ri th hills 

dovel oped in the Cnpe ni ver Bous . To the north of tho Lol uor th k·..nce: tho 

Coralll cx f or ms hi1l9 which s l ope nor t hHnrds , hlld r.wr go with t ho llo.sa.lt p l a in. 

Topoercl1hic di s tinction bo t 'liccn the ~' l<:!ins and hilly country occuph,:d by the 

Comr>l cx i s morc pr onouncod t o'.'l~ds tho n orth- oast . 

M:)unt Specimen is .:l. s t oop c onica l hill ri8in;:: 600 foot abov C:l t ho 

surroun~ine plain. t.1ount Ilomnrk..1.'bl c i s a. north- .::cst t r emlinC' r icl[;o ri8i 118 

)00 f oot above t he pl a in. 

Li t ho! Of:iY 

( e.) Main Body 

Largo orcas t ow~ds tho centro of tho Comr.lox r (;nui n unex..-un1ncd; 

nevertheless a br oad IJicture of t he l ithol ogica l variation ht~s emerGed .• 

The f:le.jor part con s i sts of lil:l.Gsivo, p!'.l c.--grcy t o :;:nl c-pink, mc.,di ut'l 

t o oonrsc, 'biotite a<h"'Jllcllitu em'.. c;r::modi oritc , in uhicb mi nor ;-.mounts of 

muscovit e nro ch~~ctcri st ic. L.."'lX[,'C :Do ikilobl~Gts of micropcrthl t u, 

encl os inG quex tz and bi oti te, nrc common l y dcvol oped . 

in 'Holl-defined c l ot -liko C2:c-;rC{;.:-.t os . 

Biotite t cn(~S to occur 

l;noth..:::r mnj or r oc k- tYJ/(.: (bes t ccvel opcd on C H;J.'!"l'~~ TOHlT.S) is 

pOf,'l!lnti tic Gnrnot- muscovi te e r c,ni to or c.dc.t:lolli t o • This r ock i s ch ....... r :l.ctcris-

ticnlly banG,(;:d nnd p.':'.l c Snlmon- l)i nk imt both r ed .nne. ""hi t o v .... riotic!J occur. 

Tho bCU1.t:s appocr t o be c. r>r im.."".Xy foature . The t exture of t he bnnc1s v.:>.rics 

from .n.plitic to grlll)hio or PCU'ln.:'.titio, [!lltl Gr ::. ins izo var i es ~ !i (toly. Fe l dspar 

crystlll s r anee in lcn~th up t o ~ olis crvod mrod.oum of one foot. I ncli vidlJ,a l 
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bands of consistent grainsize and toxturc rango from fractions of an inch

to several inches (or rarely several foot) in thickness.^The banding is

also to some extent compositional, 1'c:fleeting varying content of quartz,

feldspar, and particularly muscovite.^Pink garnet is a universal accessory,

almost amounting to an essential mineral in some of the more aplitic bands.

Minor amounts of biotito occur.^On HUGHINDLN garnot-muscovito granito (s.1.)

forms the undulatiw:, hilly country north of Mount Stewart and east of the

Nigger's Bounce, and a bolt of country south-oast of the Lclworth Range

escarpment. A specimen collected from near tho escarpment contains microclino,

muscovite, plagioclase, quartz iand a little pink garnet.

Whero the Loluorth Range escarpment trends north-oast from near

Cornelia Homestead to Mount Stewart it coincides approximately with a

transition tone between biotito adamellito to the north-west and muscovite

gtanito (d.li) to the south-east.^This zone, which is several miles wide,

consists of adamollito and ranite in which biotitc may predominate over

muscovite.^Largo, pink, zoned plagioclaso crystals (possibly porphyroblasts)

arc common in the rocks of this zone.

Massive, fin° to medium, light-grey quartz diorite forms a

narrow extension of the Complex among gnoissos of the Ravanswood Granodiorito,

four miles north-west of Gorge Creek.^The TA6rtz diorite may havo resulted

from contamination by the country rock of mafic-rich ( ,;noiss.^It forms a

bolt of low-lying country mon:: rugged ridges of gneiss.

The rocks at Mounts Specimen and Remarkable have been strongly

altered, probably by latoritisation, but possibly also by motasomatism; many

small mineral shows have boon workod in the immediate area. The abundant

muscovite in those rocks inclines us to correlate them with the Loluorth

Igneous Complex. Mount Remarkable appears to consist of a very thick dyko of

altered muscovite granite, which bifurcatos and narrows towards the south-west.

(b) Dykes 

Pink and whito garnetiforous muscovite pec:matito, a±;lito, and

Franito dykos arc extremely abundant within the Complex. Most outcrops of the

Complex, and of the country rocks near its margin, are cut by such dykos. The

dykes are of similar texture and composition to the eastern (muscovite granite)

part of the Complex, whore they sharply transgress the primary bandin. The

dykes range in thickness from a few inches up to many foot, the most common

thickness being two to throo foot.^They dip at stoop to moderate angles.

North-cast of Cornolia Homestead, whore banded muscovite granite of the Complex

intrudes the Ravonswood Granodiorito, frequent ridges of pocmatitic muscovito

granite occur among sparse outcrops of weathered biotite granite (s.1.)

(Ravenswood Granodiorito). Nearer the contact it is hard to be sure whether
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those rides arc dykes oxtending into tho country rock or are merely resistant

primary .bands in the main body of the Complex.^Hero the mapped position of

the contact is very approximate. The difficulty of distinguishing, between

dykcs and primary bands exists also in areas of poor outcrop within the eastern

part of the Complex.^The muscovito pogmatite, aplito, and gl'anito ,-.ykes are

equally abundant in the central and western parts of the Complex, which

consist of biotitc-bearing rocks.^Hare thero scorns to bo a tendency for

coarser-grained and thicker dykos to occur in the country rock close to the

Complex, whereas within the Complex itself the dykos arc thinner and aplitic.

One of those aplitic dykes consists of quartz, equal parts of oligoclase and

potash feldspar (orthoclaso and microperthitomuscovitc, and accessory

garnet. ;321E3REEEEE55EZZZZUgim,

In the country around Gorgo Creek, north of Oakvalo Station,

numerous greyish-white, finc-to-medium-grainod muscovite-biotito adamellito

dykes intrude coarse gneiss of the Ravenswood Granodiorito. These dykes

are similar in composition and aspect to rocks of the Lolworth Igneous Complex

nearby, to which they arc believed to be gonotically related.

Structu -2e and Tectonic Environment

Rocks of the Loluorth I,- .;ncous Complex do not appear to have

undorgono any major tectonic deformation:^However, in some thin sections tho

quartz is seen to be slightly strained.

In the cast, the southern contact of tho Complex regionally

transgrossos the foliation of the country rocks, and probably dips quite

steeply. Roof-pondants of country rock are unknown in this arca. Mounts

Specimen and Remarkable may be formed from an outlying cupola of the Complex:

In the west the contact of the Complex is not so obviously

trnmegressive; its outcrop follows a sinuous course, suggesting that the

contact may dip at a shallow anglo.

Primary banding in the eastern part of the Complex dips at

moderate-to-low (rarely stoop) angles, and open, sinuous folds appear in some

outcrops. Ln attompt was made to record attitudes in the field, but was

abandoned as soon as it became apparent that amplitudos and wavolenths could

bo measured in foot or yards, rather. than miles.^Furthermore, rock surfaces

coincident with the plane of banclin(; were seldom found.

Since omplacomont, the Complex has yielded o.long predominantly

north-cast-gronding fractures. In the oast those have boon filled by dykes of

the Mundic Incous Complex (probably Upper Pormian); in the west they arc

expressed as lineaments prominent on air photographs. Gcomorphological features

associated with those linoamonts suggest that they are faults, but little is



known of their relative movements‘ They may be related to prob able

transcurrent faults of similar trend in the Cape River Bode to the

south-west.

The Complex is re3arded as post-orogcnic.^It has a discordant

contact with the country rock, and is not foliated.

.Lge and Relationships

The Lolworth Igneous Complex intrudes the Cape River Beds and the

Ravenswood Granodiorite, and is intruded by the Munditp Igneous Complex. The

radiometric age-determination of ,,00 million years (Lower Devenian) is

consistent with field relationships.

Ori-in

The banded nature of the eastern part of the Complex, and the

occurrence in it of garnet rather than biotite, raise interesting problems.

Origin by granitization of sediments is a tem7ting hypothesis.^sequence

deficient in MgO might possibly have given rise to garnet rather than biotite.

Weighing against the argument in favour of granitization are the apparently

transgressive contact of the granite, and (except in the belt of quartz diorite

near Gorge Creek) the extreme scarcity of xenoliths in the granite farther than

a few foot from the contact.

From geochemical, mineralogical, textural l and structUral view-

points the Complex (especially the garnet-muscovite granite) is worthy of

detailed study.

Order of EMplacement 

The relative ages of the different rocks of the Complex were not

established.^The pegmatitic garnet-muscovite granite appears to form an

envelope enclosing the eastern half of the main biotite adamellite/granodiorite

body.^This could lead to the conclusion that the pegmatitic garnet-muscovite

granite was emplaced first.^However, the numerous garnet-muscovite pegmatite

dykes,which are apparently identical in composition and texture to the

pegmatitic granite, also intrude the main part of the Complex. This could

imply conversely that the perpatitic garnet-muscovite granite was emplaced

later than the biotite-bearing portions. aamination of a few thin sections

from rocks of the transition zone was inconclusive. Perhaps all parts of the

Complex are essentially co-oval, and they may reflect differential contamination

by country rocks rather than magmatic differentiation.

Mineralisation

Quartz-reefs in the Lolworth Range are being worked intermittently

for gold (the Brilliant Brumby Nine).^The reefs intrude muscovite-biotite

adamellito of the Lolworth Igneous Complex.^There is a possibility that they
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arc rolatcd genetically to the Hundic Igneous Complex.

Early workers in the Cape River Goldfield (Daintree, 1868;

Rands, 1891, 1894) referred to the common association of geld roofs with

the numerous "elvan" dykes of the area. It is likely that most of theso

dykes arc the pcc3matite, aplite, and granite dykos related to the LoWorth

Igneous Complex.

local resident reported that books of whit mica up to a fact

across occur near Pentland. They probably occur in the pegmatito dykes

referred to above.

Dumbano Granite

The Lower Devonian Dumbano Granite of CL:X&E iIVJ. (Ithite, 1962)

extends south onto HUGHEUME, whore it intrudes the Cape River Beds.

It was discussed by Vine, Bastian and Casey (1963), who examillod

it briefly while mapping the sedimentary formations on HUGIUDEU.

Distribution and Topography

The Dumbanc Granite occupies a single outcrop area of eighty

square miles in the north-western portion of that part of HUGHAJD -AT which

was mapped during the current survey. Other outcrops occur farther wost,

and for information on those the reader is referred to Vino, Bastian, and

Casey (1943),

The Dumbano Granito forms unevenly dissected, undulating rises

and low hills drained by the headwators of the Flinders River.

Lithology

Throe main typos of "granite" occur in the arca: grey oven.-

grained adamellito, grey adamollite with rolativoly largo pink feldspar

phonocrysts, and pink muscovite granite (s.1.).^The adamollitcs are quite

strongly foliated over wide areas. In the west of the area, south of Reedy

Springs Homostoad,(two miles north of the boundary of the shoot area), pinX

foldspar-porphyritic adamollito is the most abundant variety, but patches

of ovon,grainod adamollite and red garnotforous-musoovito granite occur in

lenticular masses elongated in a north-westerly direction. Gradations from

evon-grained adamellito to porphyritic adamellite occur from outcrop to

outcrop, and no relative ,47ses were determined; both rock types arc cut by

sheets of aplitic or pogmatitic pink muscovite Granite (s.1.).^Feldspar

phonocrysts (or porphyroblasts) occur, up to 2.5 cm. across, in a modium-

grained groundmass of quartz, alkali feldspar, plagioclase, biotito and a

little muscovite; they show no preferred orientation, and may ho zoned

(differences in composition or in content of inclusions). Grey adamollite



26 .

occurs at Cargoon Homestead whore it underlies a thin shoot of basalt.

East of Rance Crook and near the Flindors River inclusions of schist aro

olonated parallel to the foliation of the enclosing even-crainod adamellite.

Also in this area, and intimately associated with the schists, is a ..:;hite

muscovite-quartz-feldspar Granite in which lenses of muscovito lie parallel

to tho foliation:^this granito is Quite distinct from the pink muscovite

granite, and may possibly bolonc to an earlier intrusive (syn-orogonic?)

episode.

Pink muscovite Granito, with or without small, light rod carnets,

is well developed in the north-eastern part of the outcrop area; it is cut

by shoots of aplitc and pqmatito similar in composition to the Granite, and

identical to the shoots which intrude adamollito and schist to the south-west.

Quartz, alkali feldspar, and muscovite are the main constituents of tho pink

granite; garnet and biotito occur sporadically.

Structure and Tectonic Environmont 

Both types of adamollito are foliated to varying docroos in a

west-north-west diroction.^The pink muscovite granitc is not foliated.

A few easterly and north-easterly lineaments have boon photo-interpreted;

those are probably small faults. In the west the granite is faulted against

and underlies undifferentiated Upper 2armian sediments and volcanics. In

the south,-west and oast it is ovcrlain by Cainozoic basalt.^In the south the

Dumbano Granite intrudes the Cape River Beds. 7ere the contact consists of

inter-layered white muscovite granite, biotite adamollite, and mica schist.

Gradations exist between those three rock types, which interfincor and occur

as lenticular outcrops. The me pod boundary of the granite hero is very

approximate. The adamollitos were probably emplaced just before the end of

the orogony whieh folded the Cape River Beds. The pink muscovite Granite was

emplaced shortly afterwards.

Ar;o and Relationships

The Dumbano Granite was regarded provisionally as Protorozoic

by White (1962), by analogy with dated Granitos of similar rolationship

and aspect on cizaKE ravEn and :INASL1ZGH. A sample taken from the DuMbano
(CLLRKE RIVZR)

Granite near Reedy Springs Homestead/cavo an absolute ago of 390 million years

(Lower Devonian) ortbiotito, but ';hito later rejected this ace on the grounds

that it is not consistent with field relationships, and that it probably

indicates a later deformation of the granito (Vino, Bastian, and asoy, 1963).

However, more recently (Richards ot al., in prop) analysis o -2 muscovite from

the same sample has givon an identical age (390 million years), an,1 this is

now accepted as the true aT:c (Lowor Devonian).^Another sample from the

Dumbano Granite on CLaIKE RIVER has also civon an age of 390 million years.

acopt for the muscovitalranito, the litholoy of the Dumbano
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Gronito on HUGH:MIT corresponds broadly with that described from the typo

area on CLLRKE EIVER. The pocmatitic garnot-muscovite granite, which is

evidently the youno;est component of the Dumbano Granite, is identical with

• part of the Lolworth IgnoouS Complex; it scorns reasonable to rccard than

as chronologically and probably macTintically related. The romainder of the

Dumbano Granite cannot easily be correlated with eithor the Lolworth Icnuous

Complex or the Ravenswood Granodiorite; in fact it shows affinities with

both of those units.

Mineralisation

The abandoned Mount Am Plains Digings are situated in the

Dumbano Granito adjacont to its contact with the Cape River Dods.

Silvor and gold, with minor amounts of copper, lead, and antimony, were

mined from sulphide-bearing groison and auriferous quartz lenses in croy

biotite Pranito. The groison and veins arc probably „:enetically relatod

to the Dumbano Granito.

(d) urna =IAN 
Unnamed Sediments and Volcanics (ruv)

Volcanic sediments, pyroclastics, and acid lavas crop out in

two widely separated localities. Those rocks arc believed to be Upper Permian.

Their maximum thickness is possibly 200 foot.

Distribution and Topography

The major outcrop area covers twelve square miles near Range

Crook, a tributary of the Flinders River. Other outcrops occur fifty-five

miles to the south-east, near Betts Crook.

In the north-west the rocks form rug,7ed to undulating country

of moderato relief rising to 3000 foot above sea level; this contrasts

stroncly with the flat plateau developed on the neighbourinc Cturgeon Basalt

•to the wost. The rocks are drained by the hoadwators of Rarv .e Crock. To

the oast the Dumbano Granito forms more contlo slopes into which the crooks

are loss deeply incised.

In the Botts Crook area the rocks are poorly preserved; near the

railway line they form low rises.^i,bout one mile southoost of Goldon

Mount a few small hills and cappin;:s occur among strike ridos of the Cape

River Beds.

Litholorv

In the Rane Crook arca north of Camdon Homestead the rocks . rost

on the DuMbano Granite. ',cid volcanios from hero wore described by Vine,

Bastian, and Casey (1963).
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West of a prominent north-east-trondinc] fault, the basal part

of the soquonco consists of con,Jomorate coutaining rounded and subaneular

pebbles of granite, porphyry, and flow-banded rhyolitc.^This passes upwards

to conGlomorato with angular fragments, then to finer sediments - sandstones

and tuffacoous beds. Next to the fault the rocks are hichly sheared and

woatherod.^The sequence is probably not very thick; it dips contly to the

west.^East of the fault a conelomorato (possibly 100 foot thick) composed

of granito debris and boulders lies directly on Granito and schist. This

conGlomerato is ovcrinin by 50 foot of other conglomorato containinc sub-

angular pebbles of rhyolito (some of it flow-banded)in a sandy matrix; chort

and opidote framonts occur sporadically. The volcanic conglomerates are

overlain by acid tuffs and intcrbedded sandstones (30 to 50 foot) and finally

by 20 to 30 foot of acid porphyry: the basal units dip off the cranite at

about 30 ° to the south, but the dip quickly flattens out.^The acid porphyrios

may be flows or hiGh-lovol intrusions; they arc composed of irroeular quartz

and feldspar phonocrysts sot in a bluo-groy, fine-grained matrix.

In the Botts Crook area acid volcanics crop out over an area of

one and a half square miles south-west of Golden Mount. The chief rock typo

is a hiGhly weathered, reddish-yellow, rhyolitic, quartz-foldspnr porphyry,

containing; rare angular fragmonts of quartz up to throc inches in diameter.

Folsito dykes intree the Cape Rivor Beds nearby. Rands (1891) considered

the rhyolitic porphyrios to be ashstonos. Ho reported that they contain

numerous schist and quartzite frar_mlents.^Ho also reported that the rocks

g'ado into coarse agelomerato, and sugjosted that thoy represent thc nook

of an old volcano. In a rail cuttine to the south-oast, thinly bedded,

pink-to-buff tuffaccous siltstono dips gently to tho south-west off a basement

of miGmatito of the Ravenswood Granodiorito. A thin basal conr:lomerato

underlies the siltstono. A sill-cum-dyko of porphyritic rhyolito intrudes

the tuffaccous siltstone. The country immodiately to the north and west of

the railway cuttirv: is covered in places by quartzito pebbles which arc

believed to have woatherod out of conglomerates of similar a!To to the tuffaccous

silts tone.

Structure

In the Ran:70 Creek area the rocks dip contly to the west and

south. At the north-oast-trondinc; fault the rocks arc probably do•nthrown

to the north-west. No foldiry: was observed in the sequence, and the cantle

dips may be original.

At Botts Crook the sequence dips gently to the south-west. No
-4^

structure was decipherable in volcanics at Golden Mount.
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Thickness 

iLt Range Creek the sequence probably totals 200 feet, or less.

L.t Betts Crock about 30 to •X) foot of tuffacoous siltstono arc exposed.

L„-70 and Relationships

In -the Range Crook area the sediments rest unconformably on the

Dumbano Granite, and are overlain unconformany by the Sturgeon Basalt

(Cainozoic).^A..t Botts Creek the tuffaccous siltstone rests unconformably

on basement of the Cape River Beds and Ravenswood Granoaiorito. ;:even

miles wost of hero the Botts Crook Beds, dated as Upper Pormian

Bastian, and Casey, 1963), lie uncanformably upon the Cape River Boas, and

have a similar strike and dip to the tuffacoous siltstone in the railway

cutting.^Lithologically, ho ,Jevor, the two sequences are not particularly

alike, although the Botts Crock Bode contain fine-grainod sediments which

are possibly tuffaccous. Nevertheless, it is thought likely that the

tuffaceous siltstono sequence is a contemporaneous facios equivalent of the

Botts Creek Beds, doposited nearer to a centre of volcanic activity. The

bode at Range Crook are also tentatively correlated with the Betts Crook Beds,

Those sediments and volcanics are therefore rogardod provisionally

as Upper Permian in age.

Minoralisation 

Rands (1891, p.6) seems to imply that gold occurred in agi:lomorato

near Golden Mount. Ho describes the agglomerate as forming an old volcanic

nook. It is likely that this ag:lomorate is the same ago as the volcanics

(Puv) just described.

Mundic IRneous Complex

The Mundic Igneous Complex is a group of mainly intrusive igneous

rocks which occur as small stocks, bosses, and other bodies aligned in a north-

westerly direction in the country drained by the hoadwators and tributarios of

Mundic and Homestead Creeks. The main bodies of the Complex form the

Pentland Hills ( CHLRT:US T0dS )^and Mount Stewart (HUGONDEN

area); smaller, isolated bodies occur between those two main bodios.^Dykes

associated with the Complex extend out from the main centres for more than

20 miles into the country rocks. Constituent rock units, although differing

in composition, are similar in aspect and mode of occurrence. The boundary

between HUGHENDEU and CILRTEaS TONIES passes through the Complex, most of which

lies within CHLIZTMS TOITMS.

The Complex is of the high-level, opizonal typo (Duddington, 1959) ,

closely associated with volcanics; but the volcanics hero have boon all but

removed by erosion. The Complex was emplaced into the early Palaeozoic oraton
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of Grnnito and ruct~orphice . 

Tho Mun.:lic If,ncous Complex a.ppc~rs t o bo simil.:>: in rno(~c of ··, 

occurrcnCC,; , size, and. ~:::" t o t he cpizon <:>; l compl exes ~1cscribc:: ll,y -Br.:-.nch (1962) 

froLI CL.iJJGD rlIVn:., GILDUI.'IDll , Enr:..zL:iIGH, .:.n~l ~·~THEnTON .•. 

The C"mplcx i s beli ove('. to be l ate P.:1.1a .:lozoi c, prob.::.'bly UPllC:r 

Permian. 

Distri 'hut i on cn(~ Topwo..;rhy 

Tho Complex occurs r.s fiv e uiscrete 'boi!ics (ox.clu:.:: l.n[; asaocintod 

clykos) , covering' t\V'cnty- fivc Oqu;:'J:" o oilos . Three of tho b~':ics, covcrins 

tuolvo square miles , occur on HlClmmU1 . l'.n oval cranitlc stQck, uith Hall 

defined borders, CQvcrin.[; ::-.bout d ovi1m square milos, f orms Mount StC!~.rt end 

t:ho surrounding panks . These consist of rut;r:od , '.::rokcn oountry, l")rotrw:.~inc 

600 to 700 f oct above the c..:::ncr=-.l l evel of t ho Lohl'orth H::mc;o :in tho south­

Host, nnd risin(; ~bruptly 1500 fce t ~:bovG the ~lcin i n t h·::, nortll- o... .... st . The 

surni t of Mount StC\·!t'.xt i s 3300 f .:..et ,-:.bova soa-lavel. 

'1'\'10 sm.. .... llcr pl ua- like ~~e(1ics h:l.Ve been mc.PIlC(l; th.;;:y lio to tho 

north-\H~st .?nel south- c2.st at Nount St{..""'~rt . 

dOiU'ossians, n f mi ilUru!.rcd ",cr es in extent. 

Both occur ('.S ,:iosc:ctod 

Tho e.ci:! (lykos of tho Coop1 ox (flo"\"l-~n'..nu.od f elsHes) in p1c.c eo 

form distinct r h '.,;es, "thich CL'.l1 bo rcc(~ily phat~intcrpretc(~; they ere l ass 

prono to er osion thc.n t!.lo rool-:s of the Loll-torth I C:nGloUS COml)l ex Hhich they 

i ntrude. On the nccora~yinr: : mc.~), br cck0ts ~ounc! tho sym~;Ql IIfll indicato 

tlu-.t r:. f clsi t o dyko heG "beon photo-int erpreted . Tbese erc t he onl y l\ykcs in 

t he Shoot (lX O':' ,,,.hich have Co stronc.:l;r posi tiv(; geor.lorphol ocicd 0xpr ussion. 

Li t hol ocY 

(a) Stocks and bosses 

Tho r ock forminC l!ount St ouart is c r Ot'\. , lcucccr .:l.ti c.: , ~)Qrphyri tic 

miCrO(.To.ni to (Purn) . lloc1iurn-CrC'.in Cc1 phenocrysts of knolinisod r er'. fc.; l c'\.spar 

:mc1 quartz occur il1 a fin e r.lcs:".ic of sinilu canpasi tion. Tho r ock inclm:cs 

scc.ttcrcd, small pc-tohes of mottl CX: d.:!l'k :'.ncl [1 ... :1 0 c r oen mc.tcl: i ,".l, ,.hich c oul d 

l~asei bly bo a.l tercel dOl~O xcnoli ths. Otlwrui s o mafics (U'CI not ::PP~'.I'cnt. 

!. thin secti on WL".S cut, -'.Jut! Crts"'t-co :--.ltcrC<l to revcal .:m,vthinC !il!)ro th.m i s 

r.Pl~c.r cnt in h~:.n(i.-spooim(;n. This s:,ccimcn ,,;~s t :t.ken from t he Gur;liIi t, l~hich 

is hOolf a. milo south- uost of the '.Jounrl:-.ry of the stock. No v::.ria tion li~S 

C\Pl'ar(Jl1t "bctwocr. tho boundm-y ::ml tho SUI:llni t. Intrudin£; r~ol;;s of tho Lolworth 

I Gnoous Compl ex, which form tho n ')rth- ccstorn foothills , c conc-sho .... t of bro~m 

bTt:.nophyro scvorC\l hundred fClet thick dips c.t a modorC\t c r.ll{;l c t01·T.:\l'lls the 

rnicro:;r ::'.l"li t o s t ock. 



Mote :1::te 8
In the bed of Mundic Creek, 4 miles south of Mount "elrart.
Fault cutting a felsite dyke of the Mundic Igneous Complex.
The dyke is 10 feet thtck - somewhat narrover than the
average for felsite dykes of the Complex.^It intrudes
massive, coarse, muscovitc-biotite adamellite or granite of
the Lolworth Igneous Complex.

B.M.R. Neg. No. G/6825.
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One mile north-wost of the Mount Stewart Stock, a small, oval,

disseotod depression was found to ho composed of granitic intrusion-breccia,

emplaced as a small boss in the Loluorth Igneous Complox. Tho breccia

consists of blocks of coarse muscovite granito (Lolworth Icneous Complox)
and flow-banded folsito (probably. from dykos of the Mundic Igneous Complex)

embodded in agranitic grounamass.

Two miles south-east of the Mount Stewart stock another small,

ruc:oedly dissected depression has boon photo-intorprotod.^It is thought to

be a small boss consisting:, of one of the less acidic rock typos of the
Complex, but analogy with a similox loody nearby on CHLI1T:a TOT,I.S, which

consists of porphyritic hornblonao microadamellito (hand-specimen description).

Such rocks (1ud), which contain a more normal percentage of mafics than the

rocks forming the main bodies of the Complex, are well dovoloped around the

northern flanks of the Pentland Hills, a short distance to the south-oast

on CH.ilITS TOT:1S.^They show extrome variation, ranginc from possible

dolorito throurla to microxanito, ..nd are thought to have boon emplaced early

in the history of the Complex. Tho photo-interpreted body described above

is the only representative on HUGFENDIT of this sub-unit of the Complex.

(b) Dykes

Dykes associated with the 'rundic Igneous Complex fall into two

croups - dolorite/microdioritc and folsite. The folsitos arc invariably the
youner, in contrast with the Porm - -Carboniforous dykos of the Townsville

district. acollont exposures of both groups^dykos occur in the headwators
of Munaic Crookhoto plate^The Colerito/microdiorite dykes are much loss

abundant, and are thinner than the folsito dykes.

The aoloritamicrodiorito dykes wore soon to intrude the Lolworth
Inocus Complex only.^They avoro4,o two foot in thickness, and their observed
maximum thickness is five foot. Doloritos and microdioritos appear to be of
equal abundance. Calcite is a common alteration product.^In the field they
have the typical dark bluo-groy colour of basic dykes, but are locally mauve

to dark brown, possibly owing to contamination by wall rocks. They tend to

develop a bright orance wonthorin7 crust. Some are markedly porphyritic.

The felsite dykes intrude the Lolworth Ionoous Complex and the

dolerito/microdiorito dykes.^The tom "felsito" is used hero 7J3 on TOWNSVILLE
as a field term to describe pale acid dykes. They are commonly flow-banded,
either parallel to their margins, or in sinuous plications.^They range
between five and fifty foot in thicknoss, and averao7o twenty foot. In many

*-^respects they strongly resemble folsito dykes of similar ago in the Townsville
district, but show more textural variation.^In hand-specimen the folsites
are palo buff to pinkish buff, and commonly contain only rare quartz phonocrysts.
Other dykes contain crowded phonccrysts of red feldspar and quartz, and yet



Photo Plate 9 
Spherulitic, porphyritic rhyolite dykes, of the Mundic
Igneous Complex, intruding granite or adamellite of the
Lolworth Igneous Complex, 3 miles south-south-cast of
Mount Stewart.

Some centres of spheruli -bic growth occur on the border of
the feldspar phenocryst. The phanocryst is pseudonorphed
by quartz and feldspar in micrographic intergrowth; they
have grown inwards from the margin. In the north-west
quadrant (core of the poeudomorph), brown, semi-opaque
material has replaced the feldspar.^Acicular crystals of
ore-minerals are abundant.
Crossed nicols, X45.^Microslido No. G.S.Q. 15030.

B.M.R. Neg. No. G/6744.
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othc:.a havo only fold.p .... phonOOl'/,@1i§. ~!!!!Jg f@l §i1IQ ~11~§ \1'i§1il\~ ~ri~b' 
" ' 

rod 1:.1 patchos. Throo epocimGns "TOrE) Bcati8Ji6dl in @fi@ ~Ilp i'''l!depAf "'AD 

t oo al tered to bo determined ; tho other two ar c rhyol1tos, oroporphyrltiQ, 

tho other aphcrulitic and porphyri t i c (Photo pl ato 9). 

At tuo l ocalitios ~oth folsite and dolerito/ml cl;'odiorlto HorO 

Boen 1n intimate association as composito and multipl e dykes. At one of 

these localitios a f l ow- banded, qWU'1;z-porphyritio fol Bito dyko, six foot 

thick, 1s flanked on 01 thor side by a ti1o-f oot thiok band of dolori t o with 

calcite-fill ed amygdal ae . Thi s r ock uas idaltifiod as a dolori t o in thin 

s action; in tho fivl d a perfect col our transition between tho tl.'O r ook 

types ~xtends over a width of 6i:: inch~s. Thero may not be muoh di f f orop.oo 

in age at this 100a11 ty, although tho folsi to i s apparently youneor~ 4t 
tho oth(;r loca lity a band of pink folsi t o thirty feet thick. f orms tho oora 

of a multipl e dyke l1hosc margins oonGi st of dol orito/ microdiorito, CZlch Oll9 

to two feet thiok. Blook~ of dol eritc aro included in the f elsi t e, and the 

oontaots ere shnrpt although tho ool our of one of . tho dol erit e dy\cos grows 

paler towards the f ole1t e cont.? ct. Horo it QPpears that e. dol~it o/micro.... 

d i ori t o dyko has b oen fraotured in tho centre parall el t o ito oontac t s, Md 

intruded. by acidic me.gma .... rhich cxpnndcd it to t on times its form"-'l' 'lrTidth. 

At yet another locality e. t hiok felsito dyke l1C,S s een t o hnvo abruptly 

truno~tod a dol orite/microdiorlto dyke. 

The intrusion of tho f el Site dykes is then well ostablished a~ tho 

l ater opisod o. 

Structure end ardor or omplnc Cffianj 

Tho probabl e arder of emplacement of r ocks bolonging to the 

Complox is summ$l"isod. in Tabl e 2 ( ~lso BOO Diagro.mmatiC Skotch, fi lZ .3) I 
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(and possibly other
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Table 2

ORDER OF EMPLACEMENT OF ROCKS OF THL munic IGNEOUS COMPLLM

Shoot Area

Order of
^

Mode of^Charters
omplacemont^Symbol

^
Rock Types^occurrence Hughenden^Towcrs

Pud^Minor intrusivos,
including microgran-
ito, microadamellito,
micromonzonito,
microdiorito, diorite,
and dolorite.

Small bosses^X
and bodies
of unknown
shape.
Roof
pendants.

ci^Dolorite/micro-^Dykes
^X
^

X
diorito

3
^

Pug^Pink and rod, drusy
^

Stock
^

X
loucogranito
(Pentland Hills)

4
^

Felsito (includ-^Dykes
^X

ing rhyolito,^(some cone-
rhyodacito, and^sheets ?)
other acidic rocks)

5
^

Pum^Red, porphyritic,^Stock
^

X
loucocratic micre-
granite (Mount
Stewart)

Granitic intrusion-^Boss
breccia
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Volocn1o brccci~ (Pue, CI~(TERS TOWERS only) r ests upon, ~d 

includes n1.1r.lerous phcnocl",sts of tho cC'o.rso grruti.tic rooks of tho LolHorth 

Igneous Complex. 

The minor intrusivo~ (Pud), ~pnrt frem thoir cmpl~ccmant as 

isol.?tod bodi ... s into the LohlOrth Ian:::ouB Complex, oocur ~s roof pcnd.:mto in 

tho Pcntlnnd Hills l cucogr::mitc, .".nd COS irregular bodies f l nnkinG its 

northern margizlJ bcco.uso of t heil' potrologicc.l s imil3I'i ty 1 t is believed 

that the: doloritc:.jIilicrodioritc dyko5 arc broo.tlly co-ova l Hith th.:.:: minor 

intrusives (Pud). They HCl'O 50ell to intrude only tht:l Lohl0rth IcncOUEl Complex. 

Tho minor intrusives in the n orth-Host c.:rn f oothills of tho Pcntlr .. l1d Hills 

contain frequent xonoli the of dol c.ri tic rockj thoso may be re:rnnc.nts of dyko 

rocks, or alternatively of tho c~liost difforontiotod membors of tho acrive 

l',hich formod tho minor intrus ives themselves. 

The Pont lCU'lu Hills l eucogr.:::.ni te (CHART.JRS TOm!RS only) intrudes 

bot h the volCllniC brGccia (Puo) tmd aorne of' the minor intrusives (Pud). 

Tho felsite dykes intrue,e the volc:mic brocei!:'. (Pue), tho 

Pootlond Hilla leucogranite (Pug), and the minor intrUDivc:s. Nei thor tho 

microgrwit v of Mount StOWt'..I't nor the boss of' granitic intl'usion-brc:ecic to 

tho north-llcs t (both Pum) ~o cut by felsi t o clykc;,s; the bosrJ contl'.ins 

numerous frngr.lonts of flow-bnl'ldccl f'olsit e , and in tho field it .. ppo.:.ra t o 

truncate folsi te dykes. Those tHO botacs ere considerod to cOIilprise tho fina.l 

~~tic opisode of tho Complox. 

Some of the phe-to-into.:rpl'ctod felsito dykos uhich intrude the 

Lolworth I e-noous Complex ii!mlodintol y \teEt of the Mount StClf.:!Xt stoel:: nppecr 

to dip tmm.rde this stock. Th~y mr.y bo con .... '-shccts. A thicker cono-shoot, 

composod of grcmopbyro, occurs outsido end close t o the north-0Cl.s tcrn margin 

of tho stock. 

Tho folsi to dykes of tho Complex extond out from tho mcin centres 

in two mc.jor SHC.l'r.lS, ona axtending n~rth-\'1est tow~.rds the Ni aecrs :Bounoe, the 

other south- wast along the sout:;.- o:'l.stcrn escarpment af th:) Loluorth Rango. 

The. mD6J!l!t. vthioh formed these .:'.oi(: clyl~ez tlo.s probably r a ther viscous , ruld 

ncidic llWGfIlO ch~:mbcra (or one l ::,.l'g'o chnmbor) mo.y possibly kwo existod fnirly 

cloee t o tho surface over C'. le:.reCl' t'.I'co. than indic:l.ted by t ll.) m~1n bodies of 

the Complex. 

Rocks of the Complex C'.re out by strong north-Host trendina faults, 

and by Elome 1i'hich trend SOUth_lfCSt • 
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Ago and Relationships

All rocks of the Mundic Igneous Complex intrude the Lolworth

Ignoous Comlacx. The Complex is ovorlain by the Campaspe Bode (Pliocene

Acid volcanics, largely pyroclastics (Puv) occur near Betts

Crook, five end a half miles south-wost of Pentland. The ago of these

doposits is not known, but on structural, stratigraphic and perhaps lithological

grounds it is tompting to equate than with tho Upper Pormian Betts Creek

Beds, which crop out a short distance to the west. They arc intruded by

rhyelito dykos similar to the felsito dykes of the Mundic Igneous Complox.

For this roason the MUndic Igneous Complex is regarded provisionally as

Upper Permian.

T:inoralisation

Gold, copper, wolfram, load, bismuth l and pyrite minoralisation

occurs at the Midas Mino and other small mines nearby. Those workings

(known collectively as q,olworth Digings") arc situated a few miles north

west of the Complex, on a granito spur known as the qaggors Bounce".

Uranium (torbornito) and molybdonite mineralisation have also boon reported.

Norton (1932) stated that the minoralisation is associatod with

quartz and siliceous pcgmatito veins, which invariably post- act° :Vices of

pegmatito, aplito, porphyry, and dark-coloured, intormediato to basic rocks".

•^It is apparent from air photographs and field observations that a dyko swarm

associated with the Mundic Igneous Complex is strongly developed as far north-

west as trio Niggors Bounce. Therefore it is very likely that the "porphyry

and dark.colourod, intermediate to basic dyke rocks" described by Morton are

felsito and doloritc/microdiorito dykos of the Mundic Igneous Complex. If

this is so, the minoralisation, boing later than those cl;ykos, was probably

emplaced at a late stage in tho development of the Complox.

(0) UNNAMED PLLLEOZOIC GRANITIC BODIES  (Pzg)

Within the area there occur two bodies of granitic rocks which

cannot readily be rolatod to any of the named plutonic units. They are

possibly late Palaeozoic, but present evidence is inconclusive.

Distribution' and Topography

One body forms an irregular depression known as Gypsy Pocket,

which is broadly aligned in a north-easterly direction among hills of quartzite

and schist of the Cape River Dods. The pocket is about three square miles in

area, and is situated near tho hEad of the Cape River, about 35 miles north-
-^west of Pentland.^The surface of the pocket undulates gently, and contrasts

strongly with the surrounding hills of metamorphic rocks.
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The other body has a sub-circular outcrop, two miles in

diameter, centred three miles south-east of Pentland. It is topographically

indistinct, and forms low spur-like rises which to the north emerge from

alluvium, and to the south merge into the low-lying and gently undulating or

flat surface developed on the Ravenswood Granodiorite and Campaspe Beds.

Lithology

The Gypsy Pocket body consists chiefly of massive, fine-to-

medium grained, light grey adamellite.^A microslide (G.S.. 15264) reveals

that the rock has a granitic texture, and contains oligoclase, microperthite,

quartz, biotite, and hornblende in decreasing order of abundance. This

rock forms the main part of the body; it is intruded by aplite dykes. A

very narrow zone of quartz diorite trends south-west part of the mass. This

is a massive, fine-grained, medium grey rock, with an uneven granitic texture

15265); it contains andesine, quartz, hornblende, biotite, epidote,

and spheric. A dyke of porphyritic hornblende microdiorito intrudes the

schists and gneisses three miles south of the quartz diorite, to which it may

be genetically related.

The body south-cast of Pentland consists of massive, pink,

coarse-grained biotite leucogranite. It is intruded by aplitc dykes which

are pogmatitic towards their centres.

Structure

The Gypsy Pocket body is probably a partly unroofed stock having

greater lateral dimensions at depth. The body near Pentland is sub-circular

and stock-like in cross-section.

Age and Relationships

The Gypsy Pocket body apparently truncates a rhyodacite dyke

which intrudes the Cape River Beds nearby. This dyke may be related to the

other felsite dykes of the area (see sections on Mundic Igneous Complex and

Upper Permian Volcanics), which are provisionally regarded as Upper Permian.

On the other hand, the Gypsy Pocket body may be a cupola of the Lolworth

Igneous Complex. Lithologically it is not unlike rocks from the south-

western part of the Complex. However, muscovite pegmatite dykes are not

associated with this body.

The body near Pentland intrudes strongly foliated Ravenswood
Granodiorite.^Its size and circular outline are typical of the small late

Palaeozoic granitic bodies of "forth 'tleensland.

Mineralisation

No mineralisation was positively indentified as being related to
these igneous bodies.^However, it is possible that pyritc in hornfelsed schist



Photo Plits 10 
Metamorphosed micrograncdiorito dyke, intruding
garnetiferous gneiss of tho Cz_To River Beds, 2.5
miles north of BallabLy Hmestead.^Biotite at
extinction (top left), ombayed quartz (centre loft),
and plagiocic,so (bottom centre) occur as phonocrysts
in a granular greundmass of quartz, feldspar,
biotito, 731x1 muscovitc.^2 cm. tc the right of the
quartz grain is a light—colourel clustor of muscovite.
Crossed nicels, X45.^Eicroslidc No. G.S.n. 15022.

B.M.R. Neg. No. G/6739.
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forming t~o nortbum margin of Gypsy Fockct is rolated to tho ne~by granitic 

stook • 

(f) pALlJ!X:aOIC DYKllS OF UNJiNOHN .~INITII!S 

!-iany dykos in tho CIca arc co~aiderod to be gcnCJtlc:-.lly rolated 

to nomad plutonic bOltics , and h;;~v ;; already b een d~scribed. Sucll nrc folBi te 

and dolor! tc!microdiori to dyk..::s (Mundie Igneous Complex), !Uus covi t o 'p'cgmati to 

and musoovit e-biotite adafll.Jllito c.ykcs (Lolworth Igneous Complox), and 

biot! tc pcgma.ti to dykes (Is t o gl'['J'li to pho.sc (S~ ) of tho RUVQl16UOod 

Gr:!l'lodiori tc}. 

Dykes of unknown affini ties occur in thQ arGa. Such nrc: 

whi t o tourmaline pesmatit0~ au::u-tz; vhi tt:t alkal1-fcldsp~- tourmelino , 
pogm:lti ta; whi to o,cl:3.lllclli to, Hi th t ourmalinc-muscovi t ~ p;J(-ir:l~ ti t o phese; all 

of ~1ntrUdG gne i ss of tho Rnvcl1$~·tood GrModioritc in the Gorgo Cri;.:ok 

~ca. The white ado.mcllit e , \lith tourrlUl inc PCSnk:.tite ph"s<.:, is similar to 

thy ad;.;.mollit c dykes of t he !';ol worth Igneous Complex. 

Intrusivo into folinted gr r.Jlodiorito and gnoiss of tho RavOllswood 

Granodiorite south of tho Cr.pe River <'..1'0 dykes of1 mct:unorphoocC cndosi to ax 

microdiori t OI microdior! t o; pink, muscovi te-tourmo.lino pcgm.1.titoJ ~, 

silicoous , plagi oclase porphyry (d;:.ci to?) ; groen ~U'ld osi to or microdiorite, 

containing raxo plagi oclase :md bi otito phonocrysts; end :mc'.('3ite or 

r.U.crodiorito , characterised by" lOnt~ , ~,cicular ru:l.phibolc phonocrysts. The 

metamorphosed and ~ltcred ~.ndQs ites intrude the Capo River ~ods ncar ~lack Gin 

CrQck, end tbG Ravcoswood Gronodiorito in n number of loc~litios . Some of 

~h(:so a lte:rcd andesi to d.,vkcs intruc.o dykes '.Thich are believed to bo r el ated to 

tho Lolworth I gneous Complex. 

At Mount Davenport s illf:: of metamorphos ed microtn'c.ni to Md 

microgranodioritc intrude thc C2.PO River Beds. Dykes of simil3.I' .. '.spoct ~d 

~omposition (photo plc.to 10) intrude the Ci:.PC River Boos ·.:md R:wanswood 

G,rModio.rit o noar, ~d north of, Bc.ll.:.bay Homestead. Some of th~se t~O 

intruded by g~et-biotito pcgm..'>..titc, t·,hich is believed to b e :>.ssocicted tofi th 

the l e t e grlll1i t o phese ("'St"< ) of the R.:-.vcnswood Granocliori te. 

Mica schist of t!le Cep e Ri ver ~ods is ccr.unonly intrudoo. by 

concordant pod-like voins of pcgm,~ti tic gUc"U'tz-fcldspar- bi oti to rock. Theso 

arc t:lspeoi.:111y common in tho C.:'.po Ri vor Bedsfl\ aVG!lst~ood Granodi ori to contaot 

zona • 

QUnrtz v oins CI.rC loc.:',lly !\.bundnnt in the Cape Rivvr ~cde • 
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C.MTOZOIC 

Campaspo Beds 

Tertiary sediments cropping out between the Cape and Campaspe

a^Rivers were mapped variously as the "Cape-Campaspe Series" and the

"Campaspe-Cape Series" by Dunstan (1913). The current survey has revealed

that these sediments extend over a wide area (chiefly on CILRT.oRS

and can be mapped conveniently as a unit. The name "Campaspe Dods" has been

accepted for these sediments. They include most of the auriferous drifts

of the Lower Cape, referred to as "older alluvium" by Rands (1891), and cover

much of the area mapped as "Pliocene Tertiary Boulder Drift" by Daintree

(1868).

Distribution and Topography

The unit forms much of the plains country in the south-east of

the mapped area; erosional remnants are preserved among the foothills of the

Lolworth Range. The Campaspo Beds have been extensively dissected, and

crop cut characteristically in small scarps bordering the flood plains of

streams in the plains country; they underlie flat interfluvos. Around the

foot of the Lolworth Range hills of granite amerge from these interfluvial

areas, which elope gently away from the granite and level cut to form extensive

plains.^Innumerable small outcrops of Campaspe Beds occur at various levels

in the Lolworth Range, but it has boon possible to map only a fow of them at

1:250,000 scale.

Lithclogy

Argillaccous gritty sandstone and pebble (locally cobble)

conglomerate are the main lithologies. Conglomerate predominates wherever

the unit abuts against a source area. Fine-to-medium-grained sandstone, with

local siltstone, is present in the unit away from source areas.^luartz and

feldspar are the chief constituents. White mica is commonly abundant, and is

usually disoriented. Grains of garnet occur locally. The unit is typically

poorly sorted and poorly bedded, although stratification is just detectable in

most outcrops. On intorfluves the unit is usually marked by a veneer of

residual sand and soil; in general, outcrops occur only along the banks of

creeks.

The unit is overlain in some areas (chiefly south of the Cape River,

see geological map) by a horizon of pisolitic-to-nodular, dark brownish-rod

forricrote, usually two to throe feet thick. A zone of mottling underlies

this, commonly with a rather abrupt transition. In those areas the Campaspe

, Bode arc rather red. By contrast north of the Cape River most outcrops era

pale buff to white, and are probably remnants of the pallid zone of a lateritic

profile.^At no single locality was a full lateritic profile soon. On the

geological map areas where the forricrote capping is commonly preserved have
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boon distinguished from areas whore it has boon largely removed.

Structure

The unit is essentially horizontal, but original dips of up to•
10 degrees occur whore the Campaspo Beds abut against the rangos and hills.

Cross-bedding and other sedimentary structures arc rare, and are

usually associated with lenses and scours. Graded bedding was not detected.

Thickness

No more than twonty feet of sediment was seen in any one section.

The greatest amount of dissection has occurred near the sourco areas, but

hero estimates of thickness arc frustrated by the original dip and absence of

bedding. Over two hundred foot of sediments have been reported from bores

sunk in the unit near the bed of the Cape River on CHARTERS TORS. It

is possible that all of those sediments belong to the Campaspo Beds, although

older Tertiary (Miocenc?) sediments do occur in the area. Although Daintroc
(1868) records a thicknoss of sixty foot a few miles west of Pentland, average

maximum thickness on RUGHELUX probably does not exceed fifty feet.

Depositional Environment

• The source of the Campaspe Beds has boon the coarse granitic
rocks of the Lolworth Range. The unit has the form of a broad, shoot-like

• piedmont extending out around the foot of the Lolworth Range. The marked

lack of sorting, the consistently poorly devoloped bedding, the random

orientation of mica flakes and thu persistence of coarse sand and pebbles

for long distances from the source area all indicate that the Campaspo Beds

were laid down under torrential conditions. An arid climate Iiimhoavy

seasonal rainfall, in combination with a sparse cover of vogetationj would

provide such conditions.

LGo and Relationships 

The unit unconformably ovorlics the Cape River Bods 9 the Ravenswood

Granodiorito, and the Lolworth and 1undic Igneous Complexes.

One locality is knoon on RUGHEVDEN (in Betts Crock, six miles
west-south-wet of Pcntland) whorc t3 , :: Canpaspo Beds disconfornobly overlie
an older forricroto surface. This ourfaco is regarded as equivalent to the
older foriicroto (Miocenc?) of olEaT...:s TOMS.

Th, CarTaspo^ovorlain b;; the Nullo basalt, which in this
aroa is regarded as 2liocono-21oistocene. The unit is provisionally regarded
as Pliocene.

Minoralisation

It was in gravels noir mapped as Campaspo Dods that alluvial gold

was first discovered in the Cape River Goldfield in 1867.^Tho Pontland "Deep

'Load", which ran from near Cappvillo Homestead south towards Rush Creek,

consisted of an old river channel which is believed to have become choked with
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detritus during deposition of the Compaspc Beds.^At least 15,000 ounces of
Cto+o-CL"-Li.

• gold ;,4-cre won from this channel during the second half of the last

Alluvial gold has boon won from numerous small workings in the area, and it

is likely that many of thou pero located in sediments of the Campaspo Beds.

Although nc alluvi7.1 prospects are known at present, the

Campaspo Beds should be regarded as z potential alluvial host reel.: for heavy

minerals.^Daintroo (1868) commontod, "T:Thilst the recent alluvial deposits

seem only to reward the minor in the immediato vicinity of some rich ouartz

roof, or other gold matrix, this rtho "Pliocene Tertiary Boulder Drift", now

mappod as Campaspo Beds 7, so far as yet tested, yields gold of a rounded,

waterworn character, independent of any local source of supply".^Daintree's

remarks, when considered in the light of the probable torrential depositional

environment of the Campaspo Bods, should be borne in mind in the course of any

further search for heavy minerals in the area.

Forricroto (including latorite) (T1)

South of the Cape River the Campaspo Beds are overlain by a

layer of nodular to pisolitic forricroto, which in placos reachos a maximum

thickness of three or four foot.^Possibly the forricroto represents a

remnant of the ferruginous zone of a latoritic profile. It appears to be
•

restricted to the Campaspo Beds at present; its absence from other host rocks

is attributed to erosion.^The profile is thin, ond downward transition to

the weakly developed mottled zone occurs within one or two foot.

In the right (south) bank of Botts Crook, nine miles wost of

Pentland, cross-bedded, palo-brown, conglomeratic grits of the Campaspe Beds

disconformably overlie a forricroto levolopod in argillaceous grit; this older

forricroto is believed to represent tho main period of latoritisation in

Australia, which is generally considorod to be of Miocono CU30.

romnant of the Lioceno(?) weathering surface can be recognised

on the Lolworth Range.^Porricroto does not occur hero, but the ancient

surface can bo recognised on air photooraphs (see Photo Plato 1).^It may

represent the pallid zone of a former laterite profile. The host rock (granite

of the Lolworth Igneous Complex) is easily rocognisablo.

Nulla Basalt

Distribution and Tcporaphy

Twidalo (1956) applied the name "Nulla Basalt" to the older of the

two basalts forming the Nulla Province, which extends ovor 2 ) 000 suaro miles,

chiefly on CLR1C RIVLR.^On r.I.K.-=YEY the province includos all basalt

occurring within the Lolworth Creek doaina tze basin (i.e., n_rth and cast of the

Lolworth Range and Great Dividing Range).
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The Nulla Basalt itself crops out over four hundred square miles,

from Duck Crook in the west to the eastern border of the Sheet area.

Topographically it constitutes a broad and rather featureless plain which
•^slopes gradually from an elevation of 2500 foot above sea-level in the west

to below 1500 feet fifty miles away to the east.^In the cast it has been

dissected by Lolwerth Crook and its tributaries.

Litholoc;y

No specimen from HUGFENDEF was sectioned. Specimens collected

from TOWNSVILLE and CHARTERS To-lias are olivine basalt, with abundant altered
clivine among titanaugito and pla7ieclase.^Fresh basalt on HUGEENDEU is

blue-grey, with common phenocrysts of yellow-groan olivine up to 2 mm, across;

the basalt weathers dark bro7rn and smooth, except where vesicles cause a

pitted surface.

Local residents have reported that water bores drilled in the

basalt have encountered interboddaa lenses of running sand. Morton (1932)

reported blocks of diatomite, "prebnly derived from an interbedded seam".

Ho indicated that this scam occurs between the Nulla and Toomba Basalts.

Structure

The Nulla Basalt occurs in flat sheets, representing different

•^flows. One and a half miles east of Leonidas Mill a low irrecul%r rise with

a central crater-like aeprcssion is interpreted as an old vent.^It has

vary low relief.^No other large-scale structures are known. Vesicles

near the tops of flows were the only small-scale structures seen.

Thickness

In places the existence of more than one flow can be deduced from

a v,gue "stepped" aspect on air photographs.^Such "stops" indicate that

flows may be up to twenty feet thick at their edges. The aggregate thickness

of the Nulla Basalt within the Sheet area could possibly amount to one hundred

foot or more.

24-;e and Relationships 

The Nulla Basalt unconformably overlies early Relacozoic granite
and metamorphics. Its correlative to the west of the Great Dividing Range,

the Sturgeon Basalt, unconformably overlies Cretaceous sediments.
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A sample from CILRTLaS TO7Tili.S has been dated radiometrically

by the total rock method (potassium-argon); its age is 1.32 million years,

• - 5 percent (Plioceno-Pleistocene) *
 .

Twidalo regarded the Nulla Basalt as equivalent to the Oler

McBride and Older Chudlcigh basalts to the north, i.e., late Pliocono to early

Pleistocene. Mapping on TOZSVILLill indicates that some of the basalt in the

Nulla Province could be older than this.^There the lower flows of Nulla

Basalt have boon lateritised.^There is no sign of a latorite profile an^the
Nulla Basalt on HUGHENDEN - in fact it is believed to be disconftrmable on the

Campaspe Beds, which, although capped by a well-developed forricrete, themselves

lie unconformably upon the main laterite (Miocene?).^The cvi .:Ienco for a

disconformity is the absence of a forricrete capping on the Camp:.spe Beds whore

they are ovorlain by the Nulla Basalt in Hann Creek (CHARTERS TOWL.3). It

is thought that the ferricrete was removed by erosion in this district.

However, thin lenses of sediment similar to the Campaspc Beds appear to be

interbedded with, and in places may actually overlie, the Nulla Basalt. The

relationship is complicated by the varying ages of the Nulla B asalt at different
places, and by contemporaneous erosion, which gave rise to abutment unconform-

itios along creek beds.^However, in General, a late Pliocene to early

Pleistocene ago for the Nunn Basalt is considered reasonable for HUGHRIDEN.

In places it has a well developed soil cover.^It is overlain by the Toomba•
Basalt (probably Recent). On HUGH:NDEN the Nulla Basalt is .7robably broadly

equivalent in ago to the upper levels of the Sturgeon Basalt, which crops out

west of the Great Dividing Range (Vino, Bastian, and Casey, 1963).

Toomba Basalt 

The very young Toomba Basalt (Twidale, 1956) overlies the Nulla
Basalt in the north-eastern corner of the Shoot area. Twidale regarded the

Toomba Basalt, together with the Kinrara Basalt, which occurs on EINASLEIGH,

as the youngest basalts in North 1.1eensland. That part of the Toomba Basalt

which occurs on HUGH:MEN was not visited during this survey.

Distribution and Topography

The Toomba Basalt covers about ninety square miles of the Shoot

area. Its borders can be readily photo-interpreted, owing to its dense, black

. Determination by A.. Webb at the Department of Geophysics, Australian
National University.
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photo-pattern.^Its surface is regionally flat.^However, a shield-like

dome, with a paler photo-pattern, occurs near the western end of the basalt.
A^

This was probably the eruption eentre.^Frequent "pockets", the largest

("Long Pocket") 10 square miles in area, occur in the eastern half of the

outcrop.^These consist of low rises of Nulla Basalt which the Toomba Basalt

failed to engulf. The scarp formed by the edge of the Toomba Basalt is very

irregular both in plan and in section. It averages _nly 10 to 15 feet in

height, but is quite impassable to vehicles this has earned it the title

"Great Basalt Wall".^In detail the surface of the Toomba Basalt is highly

irregular.

Lithology

A sample of the Toomba Basalt was collected from near liyola

Homestead, which lies just cast of the Shoot areal it is a perDhyritic olivine

basalt with fairly fresh olivine. In hand specimen the basalt is clinker-

like, fine-grainodi eWhighly vesicular.^Crystals of olivine are visible

to the naked eye.

Structure

The Toomba Basalt is regarded as a single flow which was arupted

from a vent close to the western ad:: e of the outcrop area.^The flow can be

traced north-east for fifty-five miles to Reedy Lake (T0WNSVILL1). There is•
no sign of terracing, which could be expected, had there been more than one

flow.

The surface of this basalt consists of a chaotic maze of fissures

and collapse pits. A lava tunnel (shown on the geological map) can be

traced on air photographs trending in a south-easterly direction for five miles

near Glencoe Homestead.^The photo-interpreted vent-site was not visited on

the ground; it appears, from the photographs, to be a large rather rough

shield-like structure.

Thickness 

The maximum thickness seen in the walls of fissures and pits was

estimated at fifteen feet.^Howevertis was near the edge of the flow.

Around and slightly downstream from the vent the basalt may be as much as one

hundred^t thiok (estimated from the relief of the vent area, as soon on

air photographs).

Age and  Relationships

The Toomba Basalt directly overlies the Nulla Basalt (Pliocene-

• Pleistocene).^It appears to be preserved essentially in the state in which

it was extruded.^Twidale (1956) regarded it as late Pleistocene to Recent

in age.^TiThito (1962) mapped it as Recent.^We have no reason to differ from

White's opinion.



Photo il:Ac 11 
Lerial view of Blck :Ibunt, 24 miles west-ncrth,-
west of Pentlaid.^:..prominont hill, probably a
volcanic plu:, mntled by blocks of slightly
vesicular olivine bsalt (Cainozoic).^Photo
by R.R. Vine.

B.M.R. Neg.No. M325/22
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Unnamed Basalt (Czb)

Three small areas arc mapped in which the ago-relations of the

basalt arc not known.

Mounts Hackett and Courtney are formed from a basalt which

weathers to a rusty brown crumbly material; the slopes of those hills are

strewn with fragments of ropy lava and with bombs up to 15 inches long which

arc chilled at their margins and highly vesicular in their coros. Fresh

samples of this basalt were not found; small pieces indicate that olivino

phonccrysts are absent - at least from the ropy lava and bombs. The dogreo

of wenthoring of this basalt suggests that it is significantly older than the

Toomba Basalt. The two mountains yore probably scoria cones built up after

the massive elivine-porphyritic b[ ..scat (Nulla)4NO&Lsolidifiod.^.:atcrnatively,

perhaps this basalt represents an eruption episode intermediate in age botweon

the Nulla and Toomba Basalts,

Black Mount (photo plate 11) is an isolated flat-topped cone,

strewn with boulders of slightly vesicular basalt. Black Mount is such a

prominent physical feature and so isolated, that it must be regarded as an old

eruption oontro or volcanic plug. Its location close to a fault, and on a
•^boundary between competent and incompetent rocks of the basement, supports

this view.^Neither bombs nor scoriaceous lava were found on its slopes.

The third area is an isolated mesa of basalt, half a square mile

in area, resting on the Cape River Beds thirteen miles west of Pcntland.

The basalt here resembles the Nulla and Sturgeon Basalts.

(,)uarternary Sediments (Q, ,1a)

Much of the area is covered by thin and discontinuous residual

sand, which is merely the weathering product of the underlying rock. On the

Lolworth Range this sand is locally quite coarse, and contains a high

proportion of feldspar and white mica.^Those deposits have not boon mapped.

Areas of residual and colluvial black soil, sandy soil, sand, and

rare gravel (Q) occur on the Nulla Basalt around, and to the north of, Lake

Cargcon. The black soil has boon derived from weathering of the underlying

basalt, and thc remaining sediments originate from the Dumbano Granito.

Alluvium (Qa) crops out extensively in the beds and banks of

croaks where they have established a base level, chiefly in the low-lying

country to the south. It is boin deposited and reworked at t11e pr-sent day.

Much of the alluvial gold obtained from the Cape River Goldfiold was won from

Quaternary alluvium.
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• STRUCTURAL GEOLOGY
The Hughondon Shoot area consists of three majcr structural and

stratigraphic units:^(1) superficial, but widespread, Cainozoic basalts

and sediments, (2) the Eromanga Basin secuence of Upper Permian to Lower

Cretaceous sediments, and (3) the basement of Palaeozoic metamorphic and

igneous rocks.^This report deals only with (1) and (3).^The major rock-

groups mapped during the course of this survey are outlined, together with

their regional structure, on Figure^Structural Sketch Map.

The Cape River Dods and much of the Ravenswood Granediorito have

a strong north-westerly regional trend. Ranges of metamorphic rocks aligned

in accordance with this trend formed the north-eastern margin of the

Eromunga Basin in this area.

^

There are three principal fault directions:^just north of east,

north-east, and north-west.^The faults which trend just north of east (more

or loss confined to the Oxley and .:scrubby Creeksdistrict) are mainly sinistral

transcurrent faults with displacements of up to half a mile.^These faults

are confined to the Cape River Beds. The north-cast-trending faults cut the

Lolworth Igneous Complex also.^It will be noticed from the geological map

that those faults appear to die out near the margin of the Complex, and

reappear in the quartzite belt of the Cape River Beds (Pz0.^The faults are

probably continuous, but have no geomorphological expression in the intervening

mica schists.^Such faults (alse largely transcurrent) were possibly induced

in response to weak and senile north-east - south-west compression, shortly

after the Lolworth Igneous Complex had cooled. The north-west faults occur

principally in the Cape River Beds.

In Upper Permian times further north-westerly and south-westerly

fractures wore, opened up in the Loluorth Igneous Complex, probably in response

to the rise of the magma which formed the Mundic Igneous Complex.

GEOLOGICAL HISTORY

In Precambrian to early Palaeozoic times politic, arenaccous

and calcareous sediments and possible volcanics (Cape River Beds) were laid

down, probably in a trough aligned north-west. These sediments wore later

folded and metamorphosed to the high greenschist and low almandine-amphibolite

fades of regional metamorphism.^While compressive stress was still active

the metasediments were intruded by granodiorite batholith (Ravenswood

Granodiorite).

After the major stresses had ceased, both the Cape River Beds and

Ravenswood Granediorito were intruded by a post-erogenic batholith (Lolworth

Igneous Complex). The Dumbano Granite probably includes correlatives of both

batholiths.^During and after the intrusion of the Lolworth Igneous Complex
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the country was uplifted, and a long period of erosion followed, exposing the

roots of the resulting mountain chain.

In Upper Permian times, acid (and to a lesser extent basic) magma

invaded the upper levels of the crust.^Some acid magma reached the surface

and was oxtruded and interbedded with contemporaneous sediments (Upper Permian(?)

(10k- Volcanics). Much of the magma failed to roach the surface, but instead

cooled beneath a shallow cover, giving rise to the various bodies (stocks,

bosses, and dykos) of the Mundic Ioneous Complex.^Early in the history of

this Complex dolarite/microdiorito dykes and minor intrusions of predominantly

intormediate composition, wore emplaced.

The Unnamed Palaeozoic Granitic Bodies wore possibly emplaccd during this

period, which also witnessed the start of epicontinental sedimentation in the

Eromanga Basin. This sedimentation continued intermittently until the

Cretaceous.

A further period of erosion followed.^In the Miocono (?) a

thick latcritic weathering profile was developed on a surface which was

undulating but of low relief. This latoritic surface was extensively

dissected by further erosion, and the ensuing detritus was deposited as the

• Campaspe Beds, (Pliccone?).A suitable climate for the development of a

latoritic profile again ensuud. The ferricrete thus produced was locally

eroded boforo further igneous activity, this time entirely basic, occurred in

Plioconc-Ploistocone^timos, when floods of olivine basalt (Nunn and

Unnamed Basalts) woro erupted, and covered many hundreds of squaro miles.

Basalt extrusion probably continued locally and intermittently during the

Pleistocone (Unnamed Basalts).

The youngest basalt in the area (Toomba Basalt) was probably

erupted in Recent times.

ECONOMIC GEOLOGY

Only two metal, gold, and to a lessor extent silver, have been

produced in commercial quantities from the Sheet area.^The discovory of gold

along the Cape River near Pentland in 1867 heralded a long but spasmodic history

of prospecting which led to a total recorded production of 55,000 ounces of

gold from the Sheet area. An attempt is now being made to rosumo mining on a

small scale in the Mount Stewart district.^Silver was discovered in 1915

at Mount Etau Plains; the total recorded Droduction of this metal is 4500 ounces.

Minor quantities of base motels occur in the gold end silver ores,

but no commercial production has been rocordod.

Underground water is obtaincd for stock from shallow bores in

the Nulla Basalt, in alluvium, and in the Campaspo Beds.^T:ator has boon drawn
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• from the alluvium of the Cape River for irrigation of small citrus orchards

and vinoyards in the Capevillo district; it is being used at prosont to

irrigate lucerne at Dallabay Hom0stood.

GOLD AND SILVER

The chief pro.:.ucin area has boon the Cap_cold and Mineral

.Fiold which had a recorded production of 45 9 000 ounces of gold.^However,

the actual production was considerably greater; for not only is there no

record of the quantity wcn by the Chincse minors, who wore almost as numerous

as the European mineryilduring the most productive years of the ficld, but in

later years the production (admittedly only small) was included iith that of

Charters Towers, and cannot now ho soparated.

A total production of 8363 ouncos of gold has boon recorded from

the group of mines known as the °Loluorth Diggings" (Midas, Mons Mogpotc.).

4500 ounces of silver and 400 ouncos of gold have been produced

from the Mount EMu Plains field.

1650 ounces of cold have been produced from the Mount Stewart 

• area.

Ca o River Gold and Mineral Field

Gold was discovered in 1867 (Upper Cape and Pentland (Lower

Cape) ) 1 and production continued intermittently until 1938 (Cloarview).

There wore several centres of mining; both alluvial and roof mining were

carried out.

Pentland (Lower Cape) 

Gold occurred 'lore as surface alluvial, deep-lead, and roof

deposits.

The surface alluvial deposits were quickly exhausted, and the

output is not recorded, but it is known (Rands, 1891) that many of the gullies

were oxtromoly rich.

Several deep loads were worked, but by far the most important was

that at Lower Cape, usually laimn simply as "The Cape River Deep Load".^It

consists of 12"-18" of auriforous conglomerate lying on sohist, and overlain by

virtually barren alluvium.^The load begins at Capovillo, where it was shallow,

narrow and rich, and extends south becoming progrossivoly deeper, wider, and

,poorer. About 2- miles from Capovillo mining was approaching an economic

limit, and this came abruptly when a large aplito dykeo was encountered,

forming a high "bar" in bedrock.^South of this "bar" only small disconnected
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areas wore rich enough to be mined, and the cost of sinking up to 100 foot

from tho surface made further exploration prohibitive. Morton (1937) traced

the load at the surface for a further 2i3 - miles, and concluded that, although
rich patches must still bo present, such as that worked near Rush Crook, they

arc too small and scattered to repay exploration.

A gold load was also -worked along Sandy Crook, near Cornolia
Homestead.

Some lode mining was also carried out in the Pont1::md district.

The Sarah Howson, Mystery, and Hayward roofs were located about 2 miles cast

of the "Cape River Doep Load".^Tho rocfsiwhich wore reported to 00C14T in

"granitoid schist"y aro roughly parallel to one another, and strike 030 0 to

040 °, parallel to a major rogional fault direction.^The Golden Hill roof,

5 miles south-west of Pentland, was another small producer.^The production

from all those roofs was small; picked crushings yielded up to 2 ounces per

ton. The decpest shaft reached 90 fcetolapp Minor load and co -,mor
mineralisation was roported.

Daintroo (1868), flans (1891, 1894), Marks (1910a), an.'. Morton

•
^(1937) have published reports on the mines in this district.^Shopherd (1937)

discussed the question of drilling in the Cape River Gold and Mineral Ficld.

Upper Cape

Workings were centred on the lower roaches of Gorge Crook whore

it enters the Cape River.

Lode mining was restricted to narrow but very rich quartz leaders

near the contact botwoon schist and gnciss (Cape River Beds) and intrusive

biotitc-rich gneissic adamollito (Ravenswood Granodiorito).^The roofs worked

were Green's, Harp of Erin, Ulacel of Fortune, and Occidental.^All wore small

producers, with an average grade of 10 dwt. of gold per ton.

Most of the roofs in the Upper Cape district occur in the Cape

River Beds; - • they appear tc have been closely associated with dykos
which are probably part of the Loluorth Igneous Complex.

Alluvial gold occurred in small, rich loads (the Canton, Pot-

hole, and Bluff Leads) along Gorge Oro& and in the Cape River north of Oakvalo

Homestead.^Those loads carried gold to a depth of 40 foot, whore they died out

in contact with hornblende schist bedrock.^At one time (Horton, 1933)

consideration was given to droOuing those prospects, but nothing eventuated.

• Rands (1891) reported that gold had been found in gullies several miles west

of Black Mount; this locality is within the quartzite bolt (Pzq) of the Capo

River Beds.
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Reports referring to this district have been written by Daintree

(1868), Rands (1891, 1894), Marks (1910a), and Morton (1933, 1937a).

Mount Clearview

This mine was situated near the head of the Cape River, west

of the old road which connected Lolworth and Goldsborough Homesteads.

Mineralisation was discovered in 1915, but although considerable development

took place, little gold was won. 7ork recommenced in 1933, and continued

until 1938, when 1700 ounces of gold had been produced; the average grade
was about 14 dwt per ton.^The geology was described by Cameron (1920) and

Morton (1940); numerous unpublished reports are also available. The ore

occurred in four reefs in fine-grained mica-quartz gneiss and schist of the

Cape River Beds, which here trend north-west. The reefs occupy meridional

fissures which are cut by numerous dykes of biotite granodiorite and 'pegmatite

(offshoots of the Lolworth Igneous Complex).

Mount Davenport 

Mount Davenport was the centre of some lode and alluvial

production. Two reefs, the Union and the General Grant, were worked in mica

schist. The main shaft in the Union Reef was sunk to 180 feetamithat in the
General Grant to 110 feet.

Mount Remarkable 

Both alluvial and lode deposits were worked.^2nocimen Creek

and its tributary gullies were rich in alluvial gold. The main producers

were the Balgay and the Barcoo; others wore the Morning Star, Governor

Blackall, Lone Star, Martin's, Albion's and Mariner's, and Commissioner's

Reefs.^Attempts were made in the late 1930's and early 1940's to recommence

mining of the Balgay Reef, but the venture failed (Morton, 1940).

The major lodes lie south of Mount Remarkable; the rather erratic

gold mineralisation occurred in quartz reefs which occupied near-meridional

fissures in quartzite and mica-schict (roof-pendants in the Ravenswood

Granodioritc). The rocks are intruded by muscovite granite dykes.

The maximum shaft depth is 162.5 foot, but most are about 30 foot
deep.^The average grade of ore was 2 ounces per ton, though some lodes

carried up to 20 ounces per ton, but crushings wore small and were generally

composed of picked stone.

Mount EMu Plains .Lrea

The Mount Emu Plains mining area was worked from 1910 to 1915 and

from 1939 to 1942.^It is in the Dumbaa .C.anite adjacent to its co:le.aet with
the Cape River Beds.^The granite here often carries muscovite .nJtd. nf the
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more usual biotite.^The orobodies arc veins of quartz, or greisen with
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^

^quartz lenses carrying sufficient galena, pyrite, arsonopyrite, and

sphalerite to seriously interfertwith gold extraction.

The most important lode is the Granite Castle, which has been

explored for about a third of a mile at the surface.^It consists of greison

with lenses of quartz occupying a well-marked fissure striking east and

dipping steeply to the north.^It ranges in width from a few inches to 5

foot.^The quartz sections, whose average width is about ten inches, appear

to carry most of the gold. The lode has boon worked to a maximum depth of

100 feet in the "Granite Castle", and 90 foot in the "Granite Castle West".

Recoveries from hand-picked shipments wore over 1oz. gold/ton, 20oz. *silver/

ton, 8 percent lead, and nearly 1 percent (Ball, 1941) copper.^The high

silvor:gold ratio is presumably due to the galena content.

A small but intorestin,z producer was the Diccan (Dieckan), a 2

to 3 inch quartz loader showing free gold.^One recorded example of its

richness was £240 value of gold end silver from 681b. of ore.^It was

followed to a deDth of 60 foot (Russell, 1912).

Some of the lodes were sufficiently rich in lend at the surface

A^for an attempt to be made to work than for silver and load, but this was not

successful, and mining appears to have depended on gold values.

LolWerth Area

Several mines situated between Brandy and Toby Creeks (tributaries

of Lolworth Crook) were collectively known as the "Lolworth Diggings".

Gold was discovered in 1926, and mining ceased in 1953;^little was produced
after 1938.

There was vory'little alluvial production on this field. The

deposits occur in biotite adamant° of the Lolworth Igneous Complex. The

adamant° has been intruded by various dykes which are probably related to

the Mundic Igneous Complex.^The ore-bodies are later than the dykes. They

are aberrant, high-temperature typos, comprising small veins of sulphide

(pyrite, arscnopyrite l chalcopyrite, sphalerito) with a groisenized aureole,

greison pipes carrying small amounts cf the same sulphides, and pegmatitic

quartz veins.^Typical high-tomporature minerals recorded as present in

small amounts are wolfram, scheente, molybdenite, bismuth, and tourmaline.

Crystal Oak Mine 

The Crystal Oak was the site of the original discovery. The

deposit occurs in granite intruded by pegmatite dykes, and consists of a

stockwork of gold - and copper-bcarin ,1.1:2,t2, veins. A small amount, of

copper and about 350oz. of gold were preduced between 1928. and 1939, The



grade averaged about 1oz. of gold per ton from pickod ore.^The workings

are less than 100 foot deop.

Sunrise Group

The only sizoablo mines in this group were the Sunriso and the

Big Shinci The ore occurs in small pegmatitic quartz veins occupying

fissures in the granite.^The Sunrise produced about 800oz. and the 'Big

Shine 250oz..^The ore was high grade - about 5 ounces poi- ton at the Stx.rie. e,,

and 2oz. at the Big Shine, but the ore-bodies were small.

Mons Meg

The Mons Meg lode was discovered in 1934, and worked until 1953..
The ore-body is a groison nip°, which also carries small quantitios of galena,

sphalorite, and chalcopyrito.^The ore averaged 17 dwt. per ton, and was

enriched where the ore-body intersected a dioritic dyke which may have acted

as a barrier.^The main shaft is 194 foot deep; the total productien was
2700 oz..

Midas

The Midas mine was thc biggest producer on the Lolworth field;

3550oz. of gold were taken from it between 1934 and 1950.^The ore occurs in

a pipo of greisenised granite. Besides gold minor sphalorito and chalcopyrite

are present.^The main shaft is 130 foot deep, and the average grade was

28dwt. per ton.

Mount Stewart Area

No geological work has been done on most of the mines near Mount

Stewart; over 60 of them are mentioned in Warden's and other reports.^The

main group on and around Mount Stewart itself seem to have mostly north to

north-east strikes and easterly dips, and tho average thicknoss of the lodos is

about 1 foot.^The maximum recorded depth of workings is 112 feet (The Surprise).

Distribution of values appears to have been erratic. The total recorded

production from the area is 1650 fine oz, of gold from 2300 tons of ore.

The Brilliant Brumby, which lies to the west of the main group,

has been described in some detail (Cribb, 1939), The main line of reef

strikes 350 0 , and is almost vertical, and offshoots from it form a number of

smaller, almost parallol roofs. The average thickness of the roofs is about

1 foot, and the maximum about 3 feet.^This outcrop can be traced for 1000

foot, and surface workings extend for 700 feet; but the main workings, at the

northern and, are about 400 foot long and up to 78 feet deep. sTotal recorded
production is 790 fine oz. from 950 tons of ore.

The Brilliant Brumby is being re-opened by a local rosj.^Mr.

L. Powell.
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General  Note on Mineralisation

Noteworthy features of the mineralisation on HUGH:MIT are

,a

^

^pogmatitic quartz veins (Lolworth), groison (Lolworth and Ht. Emu Plains),

veins associated with dykes, and virtually merging intD them (Upper Cape

•^(Daintroe, 1868, and Rands, 1891)), highly auriferous quartz loaders (Mt.

Emu Plains and Upper Cape) and the generally erratic distribution of rich

gold values through otherwise almost barren rock (Pentland).

The primary structural control appears to be fractures lying in

the North to North—East octant.'

Some of the mineralisation of the area can bo fairly confidently

related to the numerous granitic dykes which emanate from the Lolworth Igneous

Complex.^The early workers (notably Daintree) referred to the favourable

influence of "(Divan" dykes an the mineralisation, especially near Gorge

Crook (Upper Cape district) where the quartz reefs sealed to him almost to

be 't1 continuation to the surface of the elvan veins themselves". The only

dykes found in this district during the 1963 reconnaissance survey wore white

adamellite dykes related to the Lolworth Igneous Complex.^Again, at Mount

Remarkable, the only dykes noted by us were of altered musoovitl: granite

(again believed to be related to the Lolworth Igneous Complex).^Daintreo

claimed that the "olvan" dykes of the Mount Remarkable district had

influenced the occurrence of gold.

Other mineralisation, for example at Mount Davenport and cast

of Capeville, is perhaps just as likely to have been genetically related to
the Ravenswood Granodiorito as to the Lolworth Igneous Complex.

The mineralisation at Mount Emu Plains is fairly obviously related

to the Dumbano Granite.

At the Lolworth Diggings the mineralisation appears to have

followed the intrusion of various dykes.^Our inference is that those dykes

and the mineralisation are part of the Upper Permian(?) Mundic Igneous

Complex. Gold at Golden Mount may also be Upper Permian. Of the Mount

Stewart grcup of mines, any situated on Mount Stewart itself must neccessarily

be related to the hundic Igneous Complex because Mount Steuart consists of

microgranito belonging to that Complex.

•
I
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