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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:

@ t{report)

Dig(
D1i(
Sa (
Sg (
Sn (

Pzc(
Pz q(

"
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9t (map)
Pzd (")
Pzl (")
Pzy (")
pzr (")
Pzn (")
pCm (")
g (")
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Toomba Basalt
Dumbane Granite

Lolworth Igneous Complex

Ravenswood Granodiorite

- Cape River Beds



SUTLRY

The north-castorn pert of HUGHINDIN, which consists chicfly
of igncous anc mctamorphic rocks, waé mappet in 1963 by a combined Burceu
of Mineral Resources and Geological Survey of Queensland ficlc party.

Tho remainder of the Sheet arca (consisting chiefly of scdiments of the
Lromanga Basin) was mepped concurrently by another B.M.R. - G.5,0. ficld
party (scc Vine, ot al., 1964). The north-costern margin of the Eromanga

Basin was the dividing linc betweon the areas mapped by these two ficld partics.

The Cape River Beds (probebly ecrly Polacozoic, but possibly
Procambrian) arc the oldest rccks in the Shoet aren,  IExtensive creas of
foliated and gneissic granodiorite ond adamellite arc corrsloted uith the
Ravenswood Granodiorite (Silurian) of CHARTERS TOWERS and TOMISVILLE.
They werc intruded syntectonically in the closing stages of the orogeny
~ which folded the Cape River Beds. The Lolworth Ignecus Complex, a large
post-toctonic batholith, was intruded in the Lower Devonien (based on one
age-determination only). Similar Lower Devonian absclute cgos have bocn
obtained from the Dumbano Gronite (CLLRKE RIVIR) which extonds into the
northern part of HUGHENDEN.

Igneous activity was rosumed in the Upper Pormion whon acid
voleanics with associated sedimonts (Puv) were laid down, oné thc Hundie

Ignoous Complex (an epizonal comslex associeted with voleonics) was intruded.

No record of Mesczeoic scdimentation has been preosorved in the
north-castern part of HUGHMIDET, but thin picdment depesits of (?)Pliocene
oge arc widespread. Extonsive outpourings of plateau basalt (Nulla Basalt)
took place in the late Tertinry. More basalt (Toomba Baszlt) was crupted,

probably in Reccent times.

Most of the gold mincralisation, discovered and workced in the
lote nincteenth and the carly port of this ccné%y, can be rclated to the
Lolworth Ignecous Complex. Somc con be related to the Dumbono Gronite and

to the Mundic Igncous Complex.

*In this report 1:250,000 Shoot arcas will be roferred to by thoir names only,
in capitalsy for cxomple, instcad of the phrase '"in the i chendon 1:250,000
Sheot arca', the phrasc "on HUGHENDIN" will be used for the soke of brovity.
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TN TRODUCTION

. EWGHADEN (.uctralia 1:250,000 Scrics :
SF55-1) is bounded by latitudes 20% and 21° south and by longitudes 144o and
145° 30 minutes east (see Fig.1).

The north-eastern part of HUGHENDEN, comprising mainly igneous
and metamorphic rocks, was mapped during 1963 by a combined Bureau of Mineral
Resources and Geological Survey of Queensland field party led by D.H. Wyaft
(G.8.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 part& comﬁleted mapping CHARTIRS TOWERS,
and mapped AYR and the north-western part of BOWE&. Records on the geology
of TOHﬁSﬁILLE, CILRTERS TOIDS, and .YR arc in preparations CLJUE LIVER
Geologicel Shoct was published in 1962 (Mhite ot al., 1962).

Another combined Bureau of Mineral Resources - Geological Survey of
Queensland field party led by R.R.R. Vine (B:M.R.) mapped the remainder of
HUGHENDEN (mainly sedimentary rocks) during 1962 and 1963 as part of the
regional mapping of the Eromanga Basin (Vine et al., 19625 Vine et al., 1963).
The boundary of the area ﬁapped bj Wyatt's party is shown in [Mig.1; it
follows approximately the north-easterly limit of outcrops of the: Eromanga
Basin sediments.

The 1:250,000 scale geological map of HUGHENDEN was compiled as
followss 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-overiays onto controlled, slotted-
template, photo-scale transparencies of each one-mile Sheet area (%° x 39,
prepared by the Royal Australian Survey Corps. The photo-scale chects were
reduced to 1:250,000 scale, and the geology was fairdrawn from these reductions,
using as a control the 1:250,000 scale topographic base-map compiled in 1959

by the Royal Australian Survey Corps.

The arca 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 fect above sea-level., The average annual rainfzll is between

-t B TR R -———



20 and 25 inches, Rainfall in the area is monsoonal; the averége rainy
season extends from December or January until March or April. ﬁara
thunderstorms occur between April and November (especially in October and
Hovembe#), but generally ne significant rain falls during that pgriod.

According to the Atlas of Australian Resources January is the
hottest month, with a normal daily maximum of 95°F, and a mean temperature
of 82°P. July is the coldest with a normal nightly minimm of 48°F, and
a mean of 63°F. Trosts 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-cast 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
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 from Mount Isa
to Townsville, and of coal from Collinsville to Mount Isa, 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-wcather highway,
and tar-sealing is proceeding in a south-westerly direction. During 1963
and 1964 eighteen miles were completed between Balfes Creck 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 road and
vehicle tracks are quite plentiful; +these open up the basalt plains and the
low-1lying cowntry 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 Creck; 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—miﬁing. In 1963 a crop of lucerne was growing at Ballabay Lomesteed,
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 TiiVESTIGATIONS

Until the present regional geological survey was varried 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 noar 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, lMorton, Shepherd,
and Ball'repqrted on the discovery and mining of further gold occurrences.

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

Twidele (1956) gave a generel account of the Cainozoic basalts

of North Queensland.

ACIGTOWLIEDG EMENTS
Miss B.R. Houston of the Geological Survey of Queenslond 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 Burvey of Queencland,
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.
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PHYSICAL FEATURES

The major physical features of the north-eastcrn part of
HUGHRIDRY arc shown in Figurc 2 (FPhycicgraphic Sketch Map) o

Much of the area is more than 2000 feet above seca-levely 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 strcams within the area belong to three main systems,
(1) Flinders River System, which drains the western part of the area, and
flows in%o the Gulf of Carpentaria, (2) Lolworth Creek System, which drains
the northern part of the arca, and (3) the Cape-Campaspe River System,
draining the south-eastern part. Lolworth Creek and the Cape and Campaspe
Rivers dfain towards the Pacific Ocean via the Burdekin River.

In Figure 1 the term Ranges indicates simply elevated arcas of
rugged relief, which in places contrast strongly with the adjacent plains and
hillsg it does not imply areas surrounded on 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
Renge, which is the dominant physical feature of the area, and a narrow,
north—weét—trending belt of rugged metamorphic strike ridges (referred to as
"the quartzite belt" in this report), which forms part of the Great Dividing
Range. (N.B. the term "Great Dividing Range" is -used on maps of ecastern
Auatralié to mark the main divide which separates stroams flowing cast towards
the Pacific Ocean fromtheose flowing west towards the wulf of Cerpentaria, and the
interior of the continent. In places this divide does not coincide with any
marked range of hili?.

The summit of the Lolworth Range consists of an undulating
elongate plateau.  Although clevated, it is of rather low relief, and poorly
defined. The summit zore becomes more distinct towards the north-east, where
it culminates in Mount Stewart; the highest peak in the Sheet area. Mownt
Stewart rises abruptly 1500 feet above the plain to the north-east, but it and
its immediate necighbour~ rise only 600 to 700 feet above the éeneral summit
level of other hills in the Lolworth Range. To the north the Lolworth Range
falls gradually away through low dissccted hills to the basalt plain. The
southern slopes of the range are steeper, and consist of a succesgion 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 erea of Ranges,
has an average local relief of 700 to 800 feet (up to 1000 fcet near Gorge
Creek); in places the ridges themselves Tise to 2800 feet above seca-level.
On its nbrth—eastern margin the belt rises abruptly from the plain, but to
the south~-west the summits of the ridges are anly slightly higher than the
neighbouring country. The ridges become gradually less distinct towards the
north-west, and eventually merge into hilly country with disoriented drainages
to the south~east they gradually lose height; although their relicf does not
diminish; They end rather abruptly near Betts Creek.

Dissected Hilly Terrain occurs in a broad zone among the
hcadwaters of the Flinders River and its tributaries, and in discontinuous
Zones bofdering the Ranges. The drainage pattern is close in this unit,
and hills are numerous. Although the hills are steep, local relief amounts
to only é00—300 Teot, and is commonly much less. A few prominent monadnocks,

€8+, Moynt 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 nbrthrwest to 1500 feet in the north-east. The western edge of the
Plains iﬁ this area forms a plateau with respect to the adjoining cowmtry
(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

wostern @argin of the Cargoon High Plain is defined by the Great Dividing Range,
which coincides approximately with the 2250 fgot contour. West 6f here the
country éonsists of hills whose summits coincide approximately with the level
of the High Plain itself, Thoy have been formed by dissection of the Cargoon
High Plain, which'formerly extonded farther to the west. An eastern margin
to the Cérgoon High Plain has been set arbitrarily at the 2250 feet contour.
In the wést the predominantly flat suwrface of the Cargoon High Plain is
interrhp?ed 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 hiils bordering
the Lolworth Rangec. |

Farther to the east, owing to their gradual decrcase in elevation,
the Plains contrast more strongly with the hills bordering the Lolworth Range.
Near Lolworth Homestead a few small but steep hills, consisting of inliers of
basement rocks, rise from the plain. DNear Leonidas Mill, two low, shield-~

like rises are probably old volcanic vents.

The Recent Toomba Baszlt cccurs in the north-east. The basalt is
bordered by a brokon low scarp 10 to 15 feet high, probably corresponding
closely with the original edge of the flow. The surface of theo 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 as 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 streems are incised 30 to 40 feoet below plain

level.

The Lolworth Rangze Platcau Residual forms part of the summit of

the Lolworth Range. It is the only remant of a formerly more oxtensive
gently undulating plateau. 4t ie bordered by a lowy indented scarp.

Drainage on the Plateau Residual is weak and poorly defined.

TRAINAGE AND GDOMORPHOLOGY

(2) Present Day Drainage
The headwaters of the Flinders River (Range Creek and Sandy Creck)

drain the Dumbano Granite, Strcams here are fairly closely spaced: they
have no obvious structural control. Farther south, where the Flinders River
and its iribuxaries drain country underlain by the Cape River Beds, the
pattcorn is even closer and still largely uncontrolled by structurc, cxcept
near the narrow quartzite belt. Here superimposed drainage has been
obstructed by quartzite ridges which have caused incised meonders to develop
in Morepork and Oxley Creeks north-cast of the belt.

| Where Lolworth Creek riscs (as Duck Creck), it forms part of the
poorly developed consequent drainage on the Nulla Basalt. Lake Cargoon
probably doveloped in a depression in the surface of the basalt flow. In the
north-eastern corner of the arca some of the southern tributaries of Lolworth
Crock hayo been impounded by the basalt, and a group of small 1agbons has been
formed. The middle reachos 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 Bods and Ravenswood Granodioritc. Here the
regionalzorientation of the Capc River is controlled by the trond 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 drainege pattcrn has been inherited from Tertiary
erosion cycles. The earliest rcecognisable cycle developod on the gently
wndulating Miocene(?) laterite surface, of which a remnant can be rccognised
in the axial zone of the Lolworth Range. A study of the drainagce pattern in



Photo Plate 1

Vertical stereo-pair (nominal seale 1:80,000) of pert of the
Lolworth Range, showing capture of the headwators of Brandy Creck
by the Campaspe River, Part of the "Lolworth Range Plateau Rosidual®
(drained by Brandy Crock, a stream which has survived from an oarlier
crosion oyclec), occupics the south-western part of the picture. Note
the rather low relief of the summit of the range, with gorges to the
north and south, For location, sce Figure 2, Physiographic Sketch
Map. Photos by Adastra Ltd.

GeS. Qe Nog.
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STRATIGRAPHIC TAEL: CFF RCCK UKITS

PALATOZCIC
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intrusiocn~breccia

(icunt Stewart) :
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smell, dissected
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t of Mount

&
]
L

HEIEAY
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in & small
plug, up to

5 mile aCross.
Tpizonal

| of

plexcs in the
Cairns-Towns—
ville ifinter-
land (White,
1961, Branch,
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- STRUCTURAL/
DEPOSTT ONAL ACCONQGMIC
AGE RCCKX UNIT LITECLOGY DISTRILUTICN TOPCGEAPHY ENVIRCOND.OHT FLATTCL CORIELATTON THICENESS GLCLOGY.
- e Sand, silt, and bordering stream Alluvial flats luviatile Superficial Possibly up Gold, water
grav:l channels in south- to 50 feet
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Q Black soil, sandy Lake Cargoon/Duck Plaing Residual and Superficial Small, but
by soll, sand, rare Creek district colluvial unknown
o gravel
&
g Toomba Bas-| Vesicular, ropy,. North-east part Reglonelly flat; | Probably one Gverlies Mulle Hinrara bBasalt Generally 15
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Ort roughs The Terrestrial Whitz, 1962) Possibly 50
2 "Groat Basalt feet near
™ Walln vent.
-
AN
© Pliocene- Fulla Clivine basalt Vorthern part of Plaing, dissected| Several flows. Dizconformably Sturgeon Generally 20 Water
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ot vents
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and Hackett, and | Hackett zre te, in part at vents.
- Black Mount). ancient terr- vounger than, Elsewhere 20-
Small mesa in estrial vents; the Mulla 30 feet
south-east Elack hount EBasalt
) (rnot named) may be an
ancient vente
Plio- T1 Nodular to South of Cape Plains and low Lateritic Tecognised Maximum 3 to
cene? pigolitic ferri- River nesas weothering only on 4 feet.
crete; ferrug- profile Canpanne
" inous buck shot Beds
gravel
ey
f% Plio- Campaspe Unsorted argill- Around foot of Plains and low Terrestrial, tnconformable Up to %50 Gold, water
g cene? Beds aceous gandstone, Lolworth Range, mesas sheet-like; on iioccne(?) feet
= Te conglomerate, and in low country torrentianl ferrieroete
rare siltstones around Pentland piedmont (Betts
commonly micac- deposit Croel)
eous; locally
ferruginous
Pum Pink, porphyritic Bastern extremity locrogranite Idcrogranite Intrudes Cther Upper Golcl, copper,
leucocratic of Lolworti Torms ruiged occurs 4s an Lolvorth Paleceogcic wolfram, lead,
microgranite; Range hills up %o ovel stock, Igrneous epizonal bismuth, pyrite,
granitic 3300 feet @e.s.l.| up to 5 miles Complex igneous come ninor molybden—

ite and torber-
nite
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STRUCTURAL/
- : - DEPOSITICNAL
_AGE ROCK UNIT LITHOLOGY DISTRIBUTION TOPCGRAPHY ENVIRCNMENT DelaTICHSHETRS CORAELATICON THICKNESS ECCHOMIC GEOLOGY
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ous interpretation eagt of Mount !
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5 ,
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fa granitic and Betts Creek area i lating country of | near shore- |  overlics Dumbano i olent to Betts
= volcanic boulders; moderate relief linc of ihland Grenite nnd older |Creek Beds (Vine
o rhyolite, tuff, near Range Creek. | sea. . i rockas. inconform= |et al., 1963)
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stone Eettes Creek
%
L
Pzg Pink coarse %mrlilte] Leucogranite occursi Low undulating Stecels E Leucogranite
leucogranite; three milss south- | rigcs (epizonal?) . intrudce lavens-—
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blende~-biotite Pentland; adam=- othor roce intrude i
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the Lolworth Range shows that two streams (Brandy Creck and the Campaspe
River) which now join the eastward-flowing drainage, have successively
behcaded a major westward-flowing stream, the ancestral Glen Creck, which
rose near Mount Stewart (soce photo plate 1).  Accordingly it is thought that
in Miocene(?) times tho major divide lay much farther to the cast than at
presant.. Furthermore, a hypothetical ancient peneplain con be reconstructed
sloping gently to the south-weost, and coincident with the summits of the
Lolworth Range, the Great Dividing Renge, ond the ¥hito Mountoinss It is
beliaved that river capturce by casterly flowing stroams causod the old

divide fo migrate fifty or morc miles to the west during the dissection of this
pmeplain. During this migration, which possibly occupied la.fc Miocene and
carly Plioccene times, the Cape River aroded a wide valley, and, together with
Lolworth Creek, the Campaspe River, and Betts Creck, capturcd streams which
formerly flowed west and joined tho Flinders River. During this period the
Lolworth Range and the quartzite strike ridges emecrged as features.

By the time the Campaspe Beds were being deposited (Plioceno?)
the preéant—day regional drainage pattcrn had emerged. Outpourings of basalt
in Pliocene~-Pleistocenc times (Mulla Basalt) cngulfed small streams which had
developod on the plains to the north of the Lolworth Range, and in places
modified tho course of Lolworth Creck. Later, small conscquent streams
developed on the Nulla Basalt.

RIGIONAL GIOLOGY
(The stratigraphy of the area is summarisecd in Table 1)

(a) BARLY PALAROZOIC

Capo River Beds
: The oldest rocks on HUGHHNDEN arc carly Palaeozoic(?) schist,

gneiss, and quartzite which crop out in a belt extending for 65 miles northe
west of Pentland, They arc regarded at present as early Palacozoio.

These rocks were first described by Daintree (1868) who later
(1870) named them "Cape River Scrics".  Othar workers, in particular Rands
(1891 and 1894) and Marks (1910), noted and briefly described the occurrence
and iithology of somc of these rocks.

After the reogional geological mapping of this arca in 1963 the
name "Cape River Metamorphics™ was proposed and accepted for these rocks.
However, further mepping on CHARTIRS TOWERS in 1964 (Wyatt ct al., in prep.)
has indicated that therc arc quite large areas of sediments (chiofly labile
arenites end siliccous siltstones) which are probably the non-metamorphosed
equivalents of thc metamorphics on HUGCHENDEN. The name "Cape River Metamorphics"
has thercfore becn wi‘bhdrawnl,and "Cape River Beds" has becen proposed for the
entire sequence of metamorphics and sediments.
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Daintroc dcscribed zll metamorphic rocks in the Pentland aroca
as his "Czpe River Series". However, the recent regioncl mapping has
indicated that orthogneiss occurs in the country betwecn Gorge Crock and
Pentland, and therefore we have preferred to map such rocks as part of the
Ravenswood Granodiorite, rather than include them in the Cape River Eeds.

To this extent the proposed namc "Cape River Beds" has a more restricted
meaning than Deintrec's "Cape River Series". Small pods and shects of
granitic rocks, together with mctamorphosed dykes and sills, have, in places
beon mapped with the Cape River Beds, because they are too small to map
individually at 1:250,000 scalce,

Daintree recogniscd o threcfold division in his Cape River Sexient
basal schist and gneiss in the north-ecast, followed by mica schist and
subordinate hornblende schist, with an upper subdivision of quarizite and
subordinate schist forming the couniry to the west (the Great Dividing Renge).
Planzr structures in the metamcorphics commenly dip to the south-west:; however,
they rcpresent metamorphic foliation and schistosity rathor then sedimentary
layering, and we therofore hesitate (with Rands, 1894) to infzr any
particuler sedimentary succession from our limited field obsorvations.

Distribution and Topography
The unit occupics 400 squore miles, extending in a 65-mile belt
from Pentland north-west to Ocky Croek, Arownd Pentland, whero the Cape
River Béds are intruded by the Ravenswood Granodiorite, the wnit occurs as
separaté roof pendants. Minor outcrops occur at the head of Inkerman Creek,
south-east of the Lolworth Range, and again north-west of Lolworth Homestead,
vhere they occur as small inliers cmerging sbove the basalt plain.

In the north-west the wndifferentiated part of the wnit (ch)
forms low but stecply dissccted hills with broadly coincident summits.  This
coincidence is due to their having beon relatively recently exhumed from
benecath Cainozoic basalt which had been extruded on a flat land-surface. In
the south-cast, where base-levcl of the creeks is controlled by the level of
the Cape River, exhumation from bencath the Campaspe Beds (Pliocccne 7) is
less advanced, and dissection not so well developed. Herey, and in the
intervening country occupied by the valley of the Cepe River, the surfacc is
rather uncven; stecp hills, c.g., ilont Richardson ond Mount Davanport, risc
above an undulating surface of low hills and plains, The quartzitc sub-unit
(PZq) forms high, rugged strike ridges, whose relief is about 1000 feet in the
south-cast. Along much of the ecasterm boundary between this sub-unit and the
ramainder of the unit there is a strong escarpment, which forms onz of the
most striking physiczl fectures in the area.
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Lithology
(a) Undifferentizted (Pzc)

In the north-westorn part of the bolt the rocks range from

phyllite and quartzite in the greenschist facies fo amphibolite and garnet-
biotitelgneiss. In general the higher grade rocks are found clong the
north-castern margin of the belt, i.e.,; closcr to granite of thc Lolworth
Ignecous Complex.

South and east of Loke Cargoon, scattered outcrops of biotite-
quartz~feldspar gneiss arc surrounded by alluviumj in some places a dark
red garnet is present in zones parallel to the north-west foliation, whereas
elsewhe?o the gneiss has been shattered; and the fragments have beoon rotuted
and then cemented by quartz and tourmaline., Quartz and biotitc arc associated
in lenticular segregations in the gneiss, which here has a granocdioritic
composi%icn. Veins and sheets of aplitic and pegmatitic garnet-biotite-
muscoviée granite cut the gneiss in varying attitudes; the garnets in this
granite?are a much lighter red than those in the gneiss.

Amphibolites occur in Range Creek, south-west of the Mount Emu
diggings; they are similar to amphib:lites of the Ewan Metamorphics at
Ewan (on TOWNSVILLE) == hornblende~plagioclase rocks, with some sphene and
cpidote —-and are cut by coarse, homblende-plagioclase pegmatites, quartz-
alkali feldspar veins, and by quertz-cpidote veins.  Although thcir foliation
is broadly parallel to the rogicnal trend, the amphibolites may slightly

transgress the mica-schists which surround them.

In the Morepork Crock arca the dissected country consists of mica
schists and metamorphoscd arenites (some calcarcous), which are folded,
foliated; and extensively veined by gquartz, Quartzose bands in the scquence
illustrate the microfelding; thoy are dark grey-green, finc-graincd rocks,
with biotite and a little muscovite dcveloped parallel to cach other and (usually)
parallel to the foliation defined by the more mica-rich schists, Tho mica
content ranges from about 5 percent in the quartzose rocks to about 70 percent
in the most pelitic bands; muscovitc and biotite are gmerally of cqual

abundance.

Near the Dumbanoc Granite the mica schists are intorbanded in
lenticular masscs with whitc muscovite granite and biotitc- damecllites
gradations exist bectween the threce rock types. The schists hore are composed

mainly of mica and quartz; feldspar is less abundant.

In the cantral part of the belt the following types of rock have
been rccorded: quarteefcldspathic gnoiss and schists garnct-mica~quartz
gneiss; tremolito-cpidotc=quartz-feldspor-gneiss; oaugon gneissjy metamorphosed

feldspathic greywackes The last-named rock (which



hoto Platc 2:

Northorn bank of Cape River, 1.5 miles north -
west of Oakvale Homesteod. Intricately folded biotite
gneiss of the Cape Rivar Beds, intruded by a narrow dyke
of biotite adamellite. This dyke is probably associated
with the post-orogenic Lolworth Igneous Complox; it is
essentially rceetilinear.

B.M.R. Neg. No.G/6827.

Photo Plate 3:

In creek bod near road crossing, 2 miles
rest=north-west of Oakvalc Homestood. Minely banded
biotite gneiss of the Cape River Beds, with concordant
lonses of juartz-cpidoto pogmotite. In places thesc
lensce contain hornblende and tourmaline.

B.M.R. Neg. No.G/6818
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ocours boside the road two miles south-cast of Mount Richardson) appears to be
of lower motamorphic grade than thc bictote schist with which it is interlayercd.

It contains clastic fragments of mica schist.

Muscovite in this aroa is usually subordinatc to hiotite. Augen
of quartz up to nine inches long, locally containing large cpidotc and
hornblende crystals, occur throughout the gneisses; irreguler shects of
quartz commonly occur parallel to the foliation, but locally transgress it..
The augen gneiss consists of quartz, feldspar, tremolite-actinolite, sphene,
and altered hormblende. This rock occurs as a narrow band within biotite
schists one xile south of whore Oxlcy Creek crosses the wesitorn boundary of the
belt of quartzites. It is similar in composition to the tremolite-cpidote-
qpartzo-feldSPathic gneisses, which are massive, fine-grained, grem and white
laminated rocks. These gneisses gcnerally form bands, about ane foot thick,
apparently interbedded with fine biotite gneisses. Although the bands are in
gmeral parallel to the foliation of the enclosing gneiss, they locally
transgrcqs it, and in places lons out rather suddenly. Near Black Gin Creeck
a band of tremolite gneiss cuts across the foliation of thc¢ host gneiss, and
has becn shear-folded by movements in the foliation plene of the host gnoiss.
It is possible that the tremolitc gneisscs represent small bodies of intrusive
rocks: If, on the other hand, they were originclly interbedded silicoous-
calcareous sediments, the mectamorphic foliation makes a high angle with
bedding., This would be at variance with obscrvations olsewhoro within the
central pert, of thc bolt, whcre metamorphic foliation is parallel to bedding,

v
for oxamplo,,& creek section two miles west-north-west of Ozkvalc Homcstead.

In the south-casteorn part of the belt the Cape River Beds occur in

discontinuous areas scparated by the Ravenswood Granodiorite. Thesc
occurrences are interpreted as roof-pondants. Biotite-muscovitc schist
predominates, grading in places to foliated granodiorite. Small, localised
areas of migmatite have becn found in these transition zones, which abound with

xenoliths of schist in all stagos of assimilation.

The rocks forming Mount Davenport and its foothills occur as a
large roof pendant on the Ravinswood Granodiorite. They are chicfly rather
pure muscovite schist (no biotite), but at the southern fcot of tho meuntain
amphiboliﬁo; muscovite guartzite, and hornfelsed feldspathic scdimonts occur.
The muscovite schists; which are commonly iron-stained to a lustrous, brownish-
red, are intruded by thin sills of metamorphosed biotite microgranite and
microgranodiorite, which may possibly be related to the Ravenswood Granodiorite.
The muscovite schists contain microcline and other alkali fcldspar.
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Hematitic muscovite schists (photo plate 5) and hematitic muscovite-
cordierite schist form low ridges about onc mile north-west of Kiora Homestead,
but a hundred yards or so to the south-west diopside grﬁnofcls (photo plate 4)
crops oute Marble and calcarcous hornfcls form a small roof pendent on tho

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

A small outcrop besidec 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 roctilinear
veins of muscovite pegmatite. Much of this biotite pegmatite (locally
garnotiferous) is belioved to be rolated to the granitic phase (Sa ) of tho
Ravenswood Granodiorite; the muscovite pegmatite (usually garnetifcrous) is
related to the Lolworth Igneous Complex.

Garnct-biotite-muscovite schist and gneiss, with some amphibolite,
crop out in one of the eastern tributaries of Fat Hen Creeck, threc miles
north-west of Cornclia Homestead. Low, linear outcrops of dark greon,
altered, coarsc tromolitc-chlorite rock occur one and a half miles cast-south-

cast of Cornclia Homastead.

Helf 2 mile south-zast of Capeville Homestcad an intcresting rock
crops out whore a creck mcets the southern margin of the Cape Rivor alluvial
flat. The rock consists of scattored, olliptical fragments of altercd
feldspar and microcline-quartz-biotitc rock up to half an inch long, in a
greenish-purple, vory finec-grained matrix of chlorite and scricite. Cloavage
is strongly developed in the growmdmass, and flakes of chloritc and scricite
arc bent around the fragments. The rock is probably a metamorphosed
pyroclastic containing phenoclasts of granite (microcline-gquertz-biotite).

If so, its presonce in this sequeonce is strange. It is apparontly of much
lower metamorphic grade than the schists and gneisses of the area; no
contacts were scen in the fiecld. If the fragments are indced phenoclasts of
granite in a pyroclastic rock, and if the rock belongs with the Cape River
Beds, then the phenoclasts were presumably derived from the bascment (granite)
en which the Capc River Beds wore laid down.  Similar rock wes found forming
a steep ridge beside Cornelia Crecek, one and a half miles south-cast of
Cornelia Homestead. It is possiblo that these rocks are mylonitised granite.
However, weakly foliated, but otherwise unaltcred pink leucocratic granite of
the Ravenswood Granodiorite (Sa ) crops out a few hundred yards to the north-
east. However, it may be that this rock, together with the mctamorphosed
feldspathic greoywacke mentioned above, is evidence for the oxistonce of
recmnants of a ydunger, scarcely metemorphosed, sequence infolded within the
Cape River Bods.  However much more ficld-work would be required to prove or

disprove the rcality of such a sequonce.
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(b) Belt of Quartzites (Pzq)
The central belt of the Cepe River Beds consists of prominent

strike ridges formed by the resistanco to erosion of thin bands of rather

purc quartzite, interbodded with casily eroded grey quartz-mica schist. The
following rock-types heve been recorded:  quartzite; quartz-mica schist;
quartz-muscovite schist; quertzo-feldspathic amphibolite; rarc andalusito(?) -
mica schist. Rather purc quartzitc and grey quartz-mica schist zre tho chief
rock-types. The quartzofcldspathic amphibolites are interbedded with
quartzite in Black Gin Creek; thcy consist largely of colourless or pale
grecen tremolite. Epidoto-quartz hornfels is developed in guartzite close to
the Gypsy Pocket granitic intrusion (Pzg). Concordant shoets of rhyolite
(possibly late Palacozoic) intrude cuartzite near Gypsy Pocket. Small lenscs
of quartz, up to nine inches long, occur parallcl to the foliation within tho

quartz-mica schists.

Bedding in the quurtzitc belt is apparently parallel to the
foliation. In the north-west, individual beds of quartzite average three to
five fcet in thickness between beds of mica schist of similer width. The
qpartzité beds appear to thicken towards the south-cast at the cxpense of the
schists. Individual beds of quartzite may be up to 100 foct thick.

Structurc

The overall structural trend of the Capc Rivor Zedp is remarkably
constant; the foliation strikes north-west and dips vertically, or at steep
to moderate anglos to the south-wost. Steep, north-ecasterly foliation dips
occur in the quartzite belt, chiefly in the south. lNear Lake Cargoon shallow
dips to the north-cast were recorded in relatively competont bands of a
quartzitc-schist sequence.  Schist; phyllite, and §2?0~grainad quartzose rocks
near Mount Cracknell show largce-scalo structures; Mm thoe air photographs
folds have not been positively idontified, cxcept in the belt of quartzitces
(PzQ) which displays the tectonic style better than the romaindqr of the unit.
Two possible folds have boen photo-interprotod in the schists in the north-west,
but the casterly onc (immodiately west of Lake Cargoon) is not qntiéely in
accordance with field obsorvations. Synclinal closurcs occur at both cnds
of the quartzite belt, which may comprisc the youngest part of ﬁhg gcquences
Sudden chenges in width of the quartzite belt (c.g., south of Gypéy Pocket)
are tentatively attributed to fold cleosures which are othcrwise‘nqi apparent.
It is evident that the sequence has been isoclinally folded. Shailowly dipping
foliation ﬁrohably indicates ncar-rccumbent folding in rcstricted aycas.
Lineation, expresscd by the axcs of small drag-folds, plunges to the south-ocast
at anglbs ranging from 10 to 30 degrocs. In the north-west the plunge of
lincotions is believed to parallel the axes of the major structurcs which here
arc largely synclinal. A measurced synclinal closurce at the south-castern end
of the quartzite belt indicatcs a rcversal of plunge in this arca.
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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 dogrces to the
north, and at the base of the hill moderate south-westerly dips were rcocorded
in the south-west, and moderate casterly dips in the cast. This structure
may have beon caused by an irrcgulsrity in the basement. Just north of

Pentland the foliation strikes north-north-west.

In the north-west, numerous north-west trending lincoments are
oapparent on air photographs; many of these may be faults. TIaults of similar
strike occur north of Mount Remarkablc. Numerous foults trending just north
of cast cut the guartzite belt and causc up to helf a mile of apparcnt
horizontal displacement. . Terther south transcurrent faults trend north-
cast, Movement is mainly sinistral, but dextral movement can be detected in

places.

The deformation is bclicved to have been the result of north-cast-
south-west compression. The cast-north-cast trending faults are probably
wrench~-faults. The north-west trending strike faults aro possibly dip-slip
faults with high-angle reversc movement.

Thickness (Pzq)

The belt of quartzitos-ié apparently the only part of the Cape
River Beds in which contrasting rock-types can be easily identificd and, if
nocessary, mapped. Here the alternations in lithology may ropresent the
original sedimentary succession. Howecver, transpositions of beds, resembling
sedimentary laycring, have been reported in metamorphic sequences clsewhere
(Turner and Weiss, 1963, pp. 92-94, 111). The folding is apparently
isoclinal; and the scarcity of rccognisable closures, combincd with the
uncertainty in tracing one quartzite bed around any particular closurec,
frustrates any estimate of thickness. Elsevhere tl+ structurc of the doeply
eroded schists and gneisses is not well known. Therefore it is not possible
to give an cstimate 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 potrological study hes been made of the Cape River
Beds. But it can be stated in goneral terms that most of the rocks probably
fall into thc quartz-albite-cpidoto-biotite subfacies of the grecnschist
facies of regional motamorphism (Turncr and Verhoogen, 1960). Some of th9
rocks arc of lower grade than this (c.g., in the extrome north-west), whereas
others probably belong to the almandinc-amphibolite facies. Neither
staurolites; kyanite, nor sillimanite have so far been rccorded. Possible
andelusite was noticed in some rocks (R.R. Vine, pers. comm.), but has not been

positively identifieds No scetion was cut from the rare migmatites (mapped,
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at this scale, with the Ravenswood Granodiorite), but they may possibly contain
hiéh—grade minerals. Insufficient field work has been curriecd out to be

sure whether or not the metamorphism is related to granitic intrusions.
However, on present cvidence we strongly suspect that the Lolworth Igneous
Complex and the Ravenswood Granodiorite have controlled the degrce of

recrystallisation.

Original Lithology

The Cape River Beds were laid down as a thick scquence of shale,
siltstone, and sandstone, which gave rise to schist, gneiss, and quartzite.
Locally calcarcous and dolomitic scdiments gave rise to amphibolite; tremolite
schist and gneiss, marble, and pyroxcne hornfels. Volcanic rociks cannot be
ruled out as possible progonitors of some of the strongly rccrystallised

schists and gneisscs.

Age and relotionships

The Cape River Beds are intruded by the Ravenswood Granodiorite
(Silurian) and Lolworth Ignocous Complex and Dumbano Granite (Lower Devonian).
The Cape River Beds are overlain unconformably by the Upper Permian Betts
Creek Beds,

The unit bears = certain resemblance to the Paddy's Creck and
Lucky Creek Formations of CLARKE RIVER, which have been mapped os Proterozoic,
Mapping on CHARTERS TOWERS in 1964 has shown that the Cape River Beds are more

likely to be carly Palaeozoic rather than Precambrian.

Mineralisation
Much of the gold mineralisation is associated with dylkos which
intrude the Cape River Beds. Many of these dykes are belicved to be related
to the Lolworth Igneous Complox.

Grains of pyritc; aligned in thin bands parallel to the foliationm,

were noticed in mice schist in a hornfels zone north of Gypsy Pockcte

(b) SILURTAN
Ravenswood Granodiorite

Extensive outcrops of granodioritic rocks in the Pentland district
arc considered to be an extension of the Ravenswood Granodiorite batholith.
Much of the outcrop area, cspecially immediately north and west of Pentland,
was mapped by Deintrec, (1870) in his "Cape River Series". He doscribed (1868)
tho lowest subdivision of this Serics as "laminated granite, mica; and
hornblende slates", stating that, "ncar the junction of tho schistesc and
granite rocks, so greoat has beeon the altaration, thot it is difficult to say

where the schists and and the granite commences". In the arca mapped by
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Daintree as underlain by his "Cape River Serics" we have differcontiated rocks
which we consider to be predominantly metascdiments (Cape River Beds)'ﬁﬂaﬁFéjF“°“‘
intrusive, granitoid rocks of _ranodioritic to adamcllitic composition, which

woe have included in the Ravenswood Granodiorite. These rocks intrude the

Cupe River Beds.

On HUGHINDEN fmuch of the Ravenswood Granodioritc is foliated on
a strike similar to that of the mctamorphics. In this aorca it is ossentially
synorogenic with respect to the metamorphics which it intrudces. Both tho
Capec River Beds and the Ravenswood Grenodiorite have been intruded by a

post-orogenic batholith (Lolworth Igncous Complex).

Two sub-units have been differentiated, onc characterised by
strongly foliated "granodiorite" and orthogneiss (Sn), and & later, pink
granite phase (Sa). Foliation is widespread and charactoristic of the unit.
A preliminary age detormination on hornblende from the Ravenswood Granodioritc
from tho TOWNSVILLE Sheet arca has given a Silurian ago (420 million
yoars) (detcrmination by A.U. Webb at tho Dopartment of Goophysics, Australian
National University).

Distribution and Topography

The unit extands from north-west of Gorge Creck south-cast in
a broad belt which widons to include most of the bascment rocks betwoan the
Campaspe River and the Great Dividing Range. A minor outcrop arca occurs
among the headwaters of Davey Creck, five milos south-west of Lolworth
Homestcad. In all, the unit covers about 120 square miles within the Sheet
area. Around Gorgc Creeck the gneisses (Sn) give risc to high, resistant,
strike-ridges which risc 1000 fcot above the Cape River, and form the south-
westorn part of the Lolworth Range. Along strike to the zouth-ecast thesc
ridges pass rather suddenly into the gently undulating, low-lying country which
is typical of thc unit as a whole., Outcrop here is poor, and must be sought
in small crecks and gullies. A short, stcep ridge, ono and a half milos east
of Cornclia Homostexd, and rising about 300 feet above the plain, consists of
tho late granitc phase (Sa). '

Lithology

(a) Gneisses (Sn)

This sub-unit consists chiefly of plutonic rocks which have
undergonc verious degrees of sheoring and recrystallisation. They are
coarsely (rarcly finely) bandod, dark and pale grey rocks, consisting of crudely
alternating bends of dark (chicfly biotite) ond light minerzls (quartz and
foldspar). In places the foldsper is tinged slightly pink. Tt may be
noticeably porphyritic. In goneral the rocks are rogarded as orthogneisscs,
but in the hilly country around Gorge Creck, some paragncisses almost certainly
occur, broadly interfoliated with the orthogneisscs. The rocks arec igncous in
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aspectsy, and somc ocutcrops contoin abundont xonoliths of schict ond gnciss
(Photo Plate 6). Flow=-folding is locally well cdovelopod.

Rocke of thc sub~unit are rich in biotite.  The following typos
have been recorded (mainly from tlic Gorgo Crock arca where outerops arc frosh
and plentiful): groy, fince o medium, foliated adomcllito; dork-groy,
uncven-groined gncissic adanmcllitesy  dork-greys fino-groined crudcly foliated,
blostoporphyritic gneiss; orlk—-groy, uncven-grained, schistosce, gornetiforous
augen gneissy doarke-grey, uncvan-grainced, mice-quartzcfeldspotlhic gneiss
(this rceck may be a paragneissl;anl rore black, lustrous, finc-groined,
foliatced meladiorite. Biotits commonly cmounts to 20 percent; in one
rock biotite and muscovite  togother total 35 percont, and alkeli feldspar
(25 purcent) is cemplotely pscudomorphod by scricite.  Tho plagioclase (15
to 30 pcrcent) is mainly olizoclise, and quuartz ronges from 25 to 40 porcent
(50 percent in thc probablc peragnciss). Meladiorite was found only at thoe
hend of Gorge Crocks it contoine 10 percent quertz, and 45 poreent cach of
andesine and hornbleonde. The ougon zneiss containsg augen of alknli feldspaor
(partly rcplaced by quartz), micropogmatitc and blastopoikilitic garnct
(partly roplaced by biotitc)s flow-lines of bictite about the garnet crystals
indicate that crystallisation of gornct was succeeded by ot lcast onc stress
cpiscdo. In most rocks, howcver, the cfifects of stross hove beon lorgely
oblitorated by recerystallisation, porhaps cwing to the intrusion of the

nearby Lolworth Igneous Complexe.

In the low-lying country to the south and cast specinons suitable
for thin-scctioning arc not cosy to obtain, because the rocks cro usually
woathered and friablei The sub-unit horce consiste chicefly of folizted dark
t0 pele grey granodiorite, loecally very rich in biotite, snd crowded swith
xeonoliths of bictite schist. In placcs foliated granodioritc scums to grade
intc schist. "Pockcts" of biotite-rich, almost black, rock occur in placoes
smong ocuterops cof morc normel gronodioritce Raro zones of migmatito are

doveloped.

The arca occupicd by this sub-unit south-wcst of Lolworth

Homestecad consists chicfly of gneissic adamcllite.

(b) Pink Biotite Granitc (5z)

Scveral apparantly well-defined outcrops of folinted granite are
mapped as part of the unit. The lorgest cutercp, north-cnst of Pentlend,
censists of strongly foliated and crudcly dbonded, pink ond rod biotite granito:
quurtz (40 percont) is shoared an? portly rcerystallised; microperthite (35
pereent) is bent and slightly oltcred; plagicelase (15 percent) is highly
froctured; bictite (10 perecant) is in general associcted with reerystalliscad
quartz.  The outercps cast ond north-west of Cornclin Homestond consist of

weakly foliated, pink bistite lcuccgronite. Xonolitlis of nink te¢ huff,
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lcucocratic, foliated, bi-titc microgranite and gronite (s.l.) cccur in the
Lolworth Ignoous Complex just north of Cornclin Homoestead (phote plate 7).
Bictite pegmatite dykes in the arca crc considorod to be ossceiated with this
phasce of the unity thcey arc commonly folded and bomlinagad. Some of the

pognatites arc gornctiferous.

(¢) Undifforentiatod Ravancwood Gronodiocrite (Sg)

An arca wndarlain b; poorly outcropping, folinted, biotite
granodiorite or adamcllitc occurs between the Cape River ond Gronite Crock,
necar Mount Dovenporte The rock hare is only modcrately folia'tc-:llancl is
apperently more homogencous than thc romoinder of the unite In fact it
rosomblcs the ma2in part of tho Ravensweod Grancdioritc on CHARTHRS TO''ERS.
Outcrops occur in the left (north-cast) bank of the Capec River, ot tho
Flindcrs Highway crossing. Horo tho rock is a pinkish-whitc, rothor weathered,
cocrscy 8lightly porphyritic, o modcratcly foliated, biotite gronodiorite
or adamcllitc. It is intrudcd by frequent veoins of conrsc biotite pegmatito.
Location of the boundary betwean this undifforunticted peort of the unit ond the

gnoissic sub-unit (Sn) is arbitrary.

Structure ond Tcetonic Envircnmont

Foliation in thc unit dips rcgionally tc the south-west at
modorate to stecop angles, Ports of the later granite sub-unit (Sz) ncar

Pontlond have an almost horizontal foliation. The degrec of foliction varics

-widely, and is greatest in tho north-west. The contact of the unit with tho

Capo River Beds is regiconally disceordent, but approaches concordconce in the
north-wests In thc country south of Ballzbzy Homcstoad and south-cost
toward wd the contact is sub-=-horizontal and closc to the surface;
its p@x in plan is medificd Lty vory small changes in topography; it

is also gradaticnale Its mapped position thercforce is very apnroximato.
The Ravensweoud Gronodiorite is considered to have been affocted by
the clesing stages of the orogony which felded and motamorphoscd the sodiments

of tho Cape Rivoer Bcis.

Aric end Lelationships

As stated above o speeimen from the Ravenswoed Granodioritc on
TOWNSVILLE is Silurian. S-mplcs hnve beon collected from the "HUGHENDEN

arca for radioactive aze-dctermination, but rosults arc not yet available.

The Ravenswood Gronodioritc intrudes the Capc River Beds r;mcl is

intrudod by thce Lolworth Ismoous Complex.



Oricr of Saplacement

The biotite granitc phesc of thce unit intrudes the granodiqrito/
gneciss phascs Howeveor, beccausc parts of the granitc phase orc morc strongly
foliated than parts of the grancdioritc, degrec of folistion is clearly moro
indicative of local tectonic onvironment than of order of cmplaccment. For
this rcason it is not possiblc to soy whether the more strongly folicted

gncisscs at Gorge Crcck, arc older or younger than the less folinted granodiorite.

Origin
Liare occurrences of migmotite sugzest that ports of the Ravenswood
Granodioritc may have originotcd by moetasomatism of sedimentory moterial.
At 21l events, abundant xcnoliths of schist in all stoages of ossimilation
indicatc that the mogma suffcrced considerable contamination. Ports of the
unit may havo bewn amplaced by o proccss of invasion and tronsformotion of the

schists and gneisses by "migma", as cnvisaged by Lead (1957).

] Hineralisction
Nene of the widespread minoralisation in the arca wos positively
idontificd es being related to the lavanswood Granodiorite.  Howover, the
rock unit as a whole should bc rzarded as a potantial sourco. The gold
minoralisation ot Chartcrs Towcrs is contrzlled by dykes which intrude the
Ravonswood Granodiorite, end which may be ganetically rclated to it.
C. LO"IIl DEVONIAN

Leolworth Isnecus Complox

The Lolworth Irncous Complex is a body of granitic rocks, of
batholithic dimensions, which crops cut on HUGHINDIN ond CH'.MTYRS TOVWFRS,
and to & very minor extont on TO'NUVILLE.

Tho Complex consists of coorse massive grenitic rocks, ranging
from biotite granodiorite :nd biotitc odomellite teo muscovite granite. A
small arce of quartz @iorite north of Mount Richardsen is mopped s part of the
Complox.  All rock types can lc convenicntly considared as port of a post-
orogcnic batholith which discorlantly intrudces the Cape River Beds and the
Ravenswood Granodiorite. 4 thormal metamorphic aurcole is developed, but
its oxtent was not delineated during the reconnaissance mapping. Posmatite
and granitc dykcs associated with the Complcex intrudc it and the country
rocks.

& somple from the Lolworth Igncous Complex on Chortors Towers has
been dated radiomctrically by the potossium-argon mothod (muscovite) at 400
million years (& 19), which is Lowcr Dovonian. his agrocs well with tho
390 million yecars agc obtained so for from two samplcs of the Dumbene Granite
on CLARKE RIVER.
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Distribution cnd Topography

The Lolworth Izncous Complex creps out over about 400 squore
miles jn the north-castorn part of HUGHINNDEN. Its southorn boundary is
woll—cétablished, whero it intrudes older rocks; its northorn Loundery is
concca}od baoneath Coinozoic basalts ond seliments, Tho rocks forming Mounts
Specimen and Remarkable, six milcs south of the main batholith, may Do

outlying cupolas of the Complcx.

Rocks of the Complex form the Lolworth Range, the prcdeminant
physical fcaturc of the arca. The summits of the liange emarge indistincetly
from a Wroad, wmovenly dissceiod surfocce of moderate relief; theoy rcach an
clovation of 2600 to 2700 fuot above sca-levels In the south-cast; o
brokon cscarpment of rugged spurs nnd steep valloys and gorges, vhich forms
the southorn edge of the Range, does not ccincide with the margin of tho
Complex, which extends farthor tc the south-cast where it forms low, undulating
country and disscected hills, In thc south-wiest, the boundory of the Complex
lics considerably to the north of thoe Lolworth Nlange escarpment, but north-
west of Mount LNichardson the cscorpnient coincides gonorally with the southcrn
boundary of the Complex until it merges, still farther to the west, with hills
doveloped in the Cape River Beds. To thc north of the Lolworth Lienge the
Compleox forme hills which slopc northwards, amd merge with the basalt plain,
Topographic distinotion betwean the plains and hilly country occupicd by the

Complox is morc pronouncod towrords the north-cast,

Mount Spocimen is o steop conical hill rising 600 fect above tho
surrounding plain. lMount Lcmarkablce is a north-cest tronding ridge rising
300 fecot above the plain.

Lithology

(2) Main Body
Large arcas towards the contrc of the Complox rumain uncxamined;

novertheless a broad picturc of the litheological variation hus cmerged.

Thc mejor part consists of massive, palc-grey to palo-pink; moedium
to coarsc, biotite adamellitc and gronodiorite, in vhich minor cmounts of
muscovitc arc cherccteristic. Lorge poikiloblasts of microperthite,
cnclosing quertz and bictitc, arc commonly dcvcloped. Biotite tends to occur

in well=defined clot-1like ogrronatcs,

Inother major rock-type (best developed on CHLRTIRS TOWERS) is
regmatitic garnct-muscovite gronite or cdamcllite. This rock is choracteris-
tically banded and pale salmon-pink but both rod and white vorictics occur.
The bands appear to be o primery foature. The toxture of the bands varics
from aplitic to graphic or pegmetitic, ond groinsize varics widely. Teldspar

crystals range in length up to on obsorved meximum of one foote Individual
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bands of ccnsistont grainsize cnd toxture range from fractions of an inch

to several inches (or rarcly scoveral fcet) in thickness. The bonding is

also to somec extent compositional, rcflecting vorying content of quoartsz,
fecldspar,; and perticularly muscovite. Pink garnct is a universal ncceesorys
almost ommunting to an csscntisl mineral in somc of the morc cplitic bonds.
Minor aomounts of bictite oceur. On HUGHHIDIE gornct-muscovite Jronite (seds)
forms thc unduleting, hilly country north of Mount Stcwert ond cost of the
Wigmer's Bounce, and a holt of cowmniry south-cast of the Lelworth Rensoe
escorpnent. 4 specimen collceted from neor the cscorpment contoins microcling,

muscovito, plagioclasc, quartz ond o 1little pink garnct.

Whors tho Lolworth LRengce cscarpment tronds north-czst from ncar
Cornclic Homostend to Mount Stoirert it coincides approximstoely with o
tronsition zone botween biotite adomellite to the north-west ond muscovite
granite (s.lij to tho south-cast. This zonc, which is scveral miles wide,
consists of adamcllite and gronite in which biotite moy predominato over
muscovitc. large, pink, zoned plogicclesc crystols (possibly porphyroblasts)

~rc common in the rocks of this zconc.

Massive, finc teo medium, light-grcy quartz Zioritc forms a
narrow oxtonsion of the Complex mmorny; gnceisscs of the Ravonswood Gronodiorite,
four milcs north-wost of Gorge Crcouk. The gusrtz dioritc may hove resulted
from contamination by the country rock of mafic-rich sneiss. It forms a

welt of low=-lying country amons rugsod ridees of sneiss.

The rocks at Mounts Spceimen and Ramarkable hove bowen strongly
altored, probably by latoritisation, but possibly alse by nctasomotismg many
small mincral shows have Loon worked in the immediate aréa. The chundent
muscovite in these rocks inclines us to corrclate them with the Lolyrorth
Irmcous Complox. Mount Romarkallc appe=rs to consist of o very thick dyke of

cltered muscovite granito, which Lifurcatcs and narrows towors the south-wost.

(b) Dykes

Pink and whito gornctiforous muscovite pesmotitce, aplite, and

granite dykes arc cxtremely cbundent within the Complex. Mozt outerops of the
Complex; and of tho country rocks ncoxr its morgin, are cut Ly such dykes. The
dykes are of similar toxturc ond composition to the castorn (muscoevite granite)
paert of the Complexs; where they shornly tronsgress the primory bondings. The
dykcs range in thickness from o fow inclhes up to many feot, thec most common
thicknoss being two to threc feotb. They dip at stosp to molerote angles,
Narth-cast of Cornclia Homostood, vhere Landed muscovite grunite of the Complex
intrudces the Revenswood Granodioritc, frequent ridzes of pormetitic muscovite
gronito occur among sparsc outerops of weathered biotite gronite (s.1,)

(Ravenswood Granodiorite). Nearor the contact it is hard to bo surc whother
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these ridges arc dykos cxtonding into the country rock or arc mercly rcsistant
primary. bonds in the main body of the Complex.  Here the mepped position of
the contrnet is very approximatos The difficulty of distingsuislhing between
dykes and primcry bonds cxists clso in arcas of poor outerop within the castern
part of the Complex.s The muscovitc pormatitc, aplite, ond gronite “ykes arc
equally cbundant in the contral ond western parts of the Complex, which

consist of biotite-booring rocks. Horc there scems to be o tandoncy for
coarser-rrained and thicker dykes to occur in the country rock closc to the
Complcx, whorcas within the Complex itsclf the dykes are thinncr and aplitic.
Onc of these aplitic dykes consists of quartz, cqual parts of oligoclasc and

potash foldspar (orthoclesc ond microperthiteo), muscovite, and cccessory

gernct.

In tho country around. Gorge Crock, north of Ockvelc Station,

numcrous greyish-white, finc-to-ncdiun=groined muscovite-biotitc adomellite
dykes intrudc coarsc meiss of the Revenswood Granodioritcs  Thesc dykes
arc similar in composition =nd aspcct to rocks of the Lolworth Isncous Complex

necarby, tec which they arc belicved to be gonctically rclatod.

Structurc cnl Tectonic Fnvironment

Rlocks of thc Lolworth Irmeous Complex do not appcar to have
undergone any nmajor tectonic doformation. Howover, in somc thin scctions the

quertz is scon to be slightly strained.

In the cast, tho southern contact of the Complex regionally
transgresses tho foliation of the country rocks, and probably dips quite
steeply. Roof-pondants of country rock arc unknown in this arco. Mounts

Specimen and Remarkable may Lo formed from an outlying cupola of the Complox.

In the weost thc contoct of the Complox is not so obviously
tromegressive; 1its outcrop follows o sinuous course, sugresting that the

contact may dip at o shallow anglo.

Primary boanding in the castern port of the Complex dips at
moderate-to-low (rarcly stocp) angles, and openy sinucus folds appear in somo
outcrops. Jn attompt was made to rocord attitulios in tho ficld, but was
abandoncd as soon as it beoecame apporont that amplitudes and wavclengthﬁ could
bc meosurced in foot or yards, rather than milcs. Furthermorc, rock surfacces

coincident with the planc of banding - were scldom found.

Sincc cmplacoment, tho Complex has yielded a2long prodominontly
ncrth-cast-gronding fractures,. In the cast thesc have boon filled by dykes of
the Mundic Izncous Complex (probably Upper Pormicn); in the west thoy arc
ocxpresscd as lincaments prominent on cir rhotographs. roomorphological features
associated with those lincaments sugest that they arc faults, but little is
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known of their relative movements, Thoy may be related to prebzble
transcurrent faults of similar trond in the Cape River Bods tc the

south-west.

The Complex is rogarded as post-oroganic. It hos o discordont

contact with the country reck, and is not foliated.

Loe and Dclationships

The Lolworth Irmecus Complex intrudes the Cape River Beds and the

Ravonswood Granodiorite, and is intruded by the Mundié Irncous Complex. The

O

rodiometric cge-determination of 400 million years (Lowor Dovonian) is

consistent with ficld rclotionships.

COrigin

The banded naturc of the castern part of the Complex, cnd the
occurrcnce in it of garnct rather thon biotite, raise intoresting problems.
Origin hy granitization of scdimonts is a tempting hypothesis. .» Scquence
deficient in MgO might possibly hiove siven rise to gornet rather thon Liotite.
Heighing ogoinst the argument in favour of gronitizetion ~re thoe apperantly
transgrossive contact of the granite, and (except in the belt of quortz diorito
near Gorpe Creck) the ext¥emc scarcity of xenoliths in the srenite farther than
a fow feet from the contact.

From gcochemical, mincrzlogical, toxturalrnnd structural vicw-
peints the Complex (cspecially the gornot-nuscovite grenitc) is wvorthy of

dectoiled study.

Oricr of Implaccemant

The relative agos of the difforent rocks of the Complex were not
established. The posmatitic goarnct-muscovite granite appoars to form an
envclope onclosing the castern half of the main hiotite adamollitqﬂ:ranodiorito
bedy. This could lcad to tho conclusion that the permetitic sornct-muscovite
gronite was cmploced first. llowover, the numcrous garnet-muscovite pegmatite
dykos,which are apparently identical in compesition and texiurc to the
pegmatitic granite, also intrucdce the mein part of the Complex. This could
imply converscly that the pesmotitic pornet-muscovite granitc was emplaced
lator thon the Yiotite-bearing portions. ixoemination of o fow thin scctions
from rocks of thc tramsition zonc was inconelusive., Porkops o1l parts of the
Complex arc essantially co-cval, ond they may roflect differcnticl contamination

by country rocks rathar thon megmetic differentiotion.

Mincralisation
Quertz-rcoefs in the Lolvorth Ronge arc being worked intermittantly
for gold (the Brilliant Brumby Minc). The roefs intrudec muscovite-biotite

adamellite of the Lolworth Igncous Complox. There is o possibility that they
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arc rclated ganotically to the unlic Igncous Complex.

Eorly workers in the Cepe River Goldficld (Daintrec, 1368§
Rands, 1891, 1894) referred to the common assceiation of gold roofs with
tho nuncrous "clven" dykcs of the arca. It is likely that most of theso
dykes arc the pesmatite, aplite, onl granite dykes rclated to the Loﬁgorth

Irmeous Complcex.

A locel rcsifont roported that hooks of whit. mica up to o foot
across occur near Pentland. They protably occur in the permotite dykes

roferrod to above.

Dumtano Granite
The Lower Dovanicn Dumbano Gronitce of CLIIKE RIVAL ("hite, 1962)

cxtonds south onto HUGHEIDIN, vhcrc it intrudes the Cape River BDols,

It was discusscd by Vinc, Bastian and Cascy (1963), wlio examinod

it bricfly whilc mapping the sclimoentory formations on HUGHINDIN,

Digtribution and Topography
The Dumbenc Granite occupics a single outerop arca of cighty
squarc miles in the north-westorn portion of that part of HUGH:{ DI which
was mapped during the curront survey.,  Other outerops occur forther west,
and for informction on those the rouader is roforred to Vine, Bastion, and

Cascy (1963).

The Dumbano Gronite forms unevenly dissceted, undulating riscs

and low hills drained by thc headwators of the Flinders River,

Three main types of "sjronite" occur in the arco: Groy cvone
grained adamellite, grey odemellite with relatively lorge pink felisper
nhcnocrysts, end. pink muscovite granite (s.1.).  The adamellites arc quite
strongly foliated over widc arcas. In tho west of the arce, south of Roody
Springs Homostoad, (two milcs north of the boundary of the shect arca), pink
foldspar-porphyritic adamcllitc is the most a2bundant voricty, tut jatches
of oven-grained adamcllite and red marnctforous-museovite gronitc occur in
lenticular massos clengated in o north-westorly dircetion. Gradations from
evon-£rained adamellite to porphyritic ndamellite occur from outcrop to
outerop, and nec rclative ages worce determinedy both rock types arc cut by
shoots of aplitic or pogmatitic nink muscovite granite (s.1.). Pcldepar
nhenoerysts (or porphyrcblosts) occur, up to 2.5 om. across, in o molium-
srained groundmass of quartz, clkeali feldspar, plagicclasc, biotite and a
littlc muscovitc; they show no preforred oricntation, and may bo zonod

(differcnces in composition or in content of inclusions). Groy odemcllite
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occurs at Cargoon Homostead wherc it unferlics a thin shect of bLosolt.

Tost of Range Creck and ncer the Flindars River inclusions of schist arc
clonsated parallol to the folintion of the cnclesing even-grained cdomellite.
.1s0 in this arca, and intimatcly cssociated with tho schists; is o uhite
ruscovite-quartz-foeldspar granitc in which lcnscs of muscovitc lic parallel
to tho folization:  this gronite is quite distinet from the pink nmuscovite
gronite, and may possibly Liclons: to an carlier intrusive ( syn-crozcnic?)

cpisocie.

Pink muscovitc rraonite, with or withcut small, lisht rod gornets,
is well developed in the nortk-castorn port of the cutcrop crom; it is cut
by shocts of aplitec and pegmatitc similar in camposiﬁion to the (ronite, and
idontical to the shocts which intrude adamcellitc and schist to the south-west.

mertz, zlkali feldspar, and muscovite arc the main constitucnis of tho pink

granites corncet and biotite ocour sporadically.

Structurc an’ Tectonic Environment

Both types of ademecllite are folinted to varying degrocs in o
west-north-west dircetion. The pink muscovite granitc is not foliated.
L fow castorly and north-casterly lincomonts have beon photo-interpretced;
these arc proucbly small foults. In the west the granite is foulted against
and undorlics undifferaentiantced Uppor formion sclimonts and voleconics. In
the south-west and cast it is overlain by Ceinozoic baselt.  In the south the
Dumbano Granite intrudes the Caope River Beds. Tere the contact consists of
inter-layored whitc muscovitc granite, btiotite adamollite, ond mica schist.
Gradations exist between thesc three rock types; which interfinger and occur
as lenticular outcrops. The mepped houndary of the granite here is very
approximato. The adomollites werc probably cmplaced just bhefore the cnd of
the orogany which folded the Capo Liver Beds. The pink nmuscovite gronite wos

cmplaceod shortly afterwords.

Lo ond DNelstionships

The Dumbeno Gronitc wos regarded provisionally ng Protorozoic

by Whife (1962), by enalosy with dated gronites of similar rclationship
Ty T 1 ym 1] D n el v f 5

and aspect on CLAKE RIVER ond ZEHAuL%%%EﬁKE ﬁi&%ﬁ le token from the Dumbano
Gronite noar Recdy Springs Homestead/gave an absolute oge of 390 million yoars
(Lower Devonion) om biotite, but White loter rojected this age on tho grounds
that it is not consistent with ficld rcloticnships, and thot it probebly
indicatos a later 2cformation of the grenite (Vine, Bostian, ond Scsoy, 1963).
Howover, morc recently (Richords ot ol., in prop) analysis of muscovite from
the some semple hos ziven an identicel age (390 million yoers), on’ this is
now ncceptod as the truc afjc (Lowrer Devonian). Inother scmple from the

Dumbono Grenite on CLARKE RIVIL has olso siven an oge of 390 million ycors.

Except for tho muscovite-granite, the litholosy of the Dumbano
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Grenito on HUGHENDEN corrcsponds broodly with that deserilbied fron tho type
arca on CL/IKE RIVIR. The pormntitic gernot-muscovite gronite, which is
cvifontly the younzest componcent of the Dumbano Granite, is identical with
pert of the Lolworth Igncous Complex; it scoms reasonablc to rogard thom

as chronologically and probably mormatically related.,  The romainder of tho
Dumbono Granite cammot casily be corrclated with cithor the Loluorth Igncous
Complex or the Rovenswood Gronodioritey; in fact it shows aoffinitics with

toth of thesc units.

Mincralisontion

The abandoned Mount JAsu Flains Diszings arc situated in the
Dumbano Granits adjacont tc its contact with the Cope River Dods.
Silver and ;old, with minor amounts of copper, lead, and antimony, were
mined {rom sulphifc-beuring greiscn and auriferous quartz lenscs in grey

biotite sranites The groison and veins arc probobly onctically related
to the Dumbano Granitoc.

(d) UPLID IIMMIAN

Unnamod Scdiments and Volconics (IFuv)

Volcanic scdiments, nyrcclastics, and acid laves crop out in
two widoly scparateld localitics. These rockes arc helicoved to be Uppor Pormion,

Their maximuwn thickness is possibly 200 fect.

Digtribution ond TOpOﬁraphx

Tho major outcrop arca covers twolve squarc miles nocar Rangc
Crcok, o tributary of the Flindors LDiver.,  Other outcrcps occur fifty-five

milcs to the south~ecast, ncer Dotts Crouok.

In thc north-wcst the rocks form rusped tc wluloting country
of moderate relief rising to 3000 feot above sea level; this controsts
stron;ly with the flat plotcou Jeveloped on the neighbouring; Lturgeon Basclt

-t0 tho wost. The rocks arc drcined by the headwotcrs of Rone Crockt. To
the cost tho Dumbano Granitc forms morce jontlce slopes into which tho crecks

cro loss deeply inciscd.

In the Botts Crock arce the rocks arce poorly proscrved; noor tho
roilwvoy linc they form low riscs. sbout one milc south-vost of Golcon
Hount a few small hills ond cappinsg ococur amon:; strike ridoce of the Capo

River Deds.

Litholory
In the Ransc Crock arca north of Camdon Homestood the rocks rost

on the Dumbono Granite.  Lcid volecnies from here were doseriboed by Vine,
Bostian, ond Cascy (1963).
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Wost of a promincnt north-cast-tronding, foult, the Lascl part
of tho scquonco censists of conglomaratc comtaining rounded ond subanjulor
pebhles of granite, porphyry, cnd flow=bonded rhyolite. his posscs upwords
to conglomerate with angular frogments, thon to finer scdiments - sondstones
and tuffacoous beds. MNext to the foult tho rocks arc highly sheored ond
weathercd,  The scquonce is probobly net very thick; it dips gently to tho
wost. Dnst of the foult o conglomorate (possibly 100 foot thick) composed
of granite debris and boulders lics dircctly on granite and schist. This
conzlomerate is overlain by 50 foct of other conglomerate containing sub-
angular pcbbles of rhyolito (some of it flow-banded)in a sendy motrixg chert
mnd epidote fresments occur sporacically. The voleanic conglomoratcs are
overlain Ly acid tuffs and intcrbeddcd sendstoncs (30 to 50 fect) and finally
by 20 to 30 foot of acid porphyry:  the btasal units dip off the gronite at
about 300 to the south, but the dip quickly flattens out. The ceid porphyriocs
mey be flows or high-lovel intrusions; thoy arc ccmposcd of irrcguler quartz

and feldspor phonocrysts sct in o bluc-groy, fine-grained motrix.

In the Betts Crock arca acid voleconics crop oul ovar an arca of
onc and o half squarc milos soutl-wost of Golden Mount.  The chiof rock type
is a highly woothered, reddisli-ycllowu, rhyclitic, quartz-Ifcoldspor porphyry,
containing rarc anguler frogments of quartz up to threc inches in diamcter.
Polsite dykes intru’lc the Cape River Deds nearby. Ronds (1891) considercd
the rhyclitic porphyrics to he ashestones. He reported that they contain
numcrous echist and quartzite frogmontis. He also reported that the rocks
grade into coarsec agglomeratce; ond sugested that thoy represont the nock
of an 0ld volcano. In a roil cutting to the south-cast, thinly bedded,
pink-to-buff tuffaccous siltstonc dips gently to the south-west off a2 bascmant
of misrmatite of the llavenswood Grenodiorito. « thin basal conslomerato
underlics the siltstono. 4 sill-cum-dykce of porphyritic rhyclitc intrudes
the tuffaccous siltstone. The country immoediately to the north cnd west of
tho roilway cutting is covercd in placcos by quartzite pebblos ivhich arc
belicved to hove wootherod out of conclomeratces of similor oo to the tufiaccous

siltstonc.

Structurc
In the Ranze Crock orce the rocks dip ¢ently to the west ond
south. it the north-cast-tronding foult the rocks arc probobly domthrom
to the north-west. Mo foldins was cbscrved in the scquonce, ond tho sontle

dips may be originol.,

ot Botts Crock the scquence Cips pontly to the south-west.  No
gtructurc was deciphcorable in volccnics at Golden Mount.
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Thiclmess
it Range Creck the scquance prolably totals 200 fect, or less.

it Botts Crock about 30 to .}0 fect of tuffaccous siltstonc arc oxposcd.

Jfc onc Liclationships

In tho Range Crock arca the sediments rost unconfornebly on tho
Dumbano Granito, =nd arc overlain wnconformaly by the Sturgoon Dasalt
(Cainozoic). .t Botis Crock the tulfnceous siltstonc rosts unconformebly
on basement of tho Cape River Deds ond Ravenswood Granodioritc.  Coven
miles wost of hore the Botts Crock Dods, Guted as Upper Pormion (Vine,
Dastion, and Coscy, 1963), lic wnconformably upon the Capc River Deds, and
have o similar strike and ddp to the tuffoccous siltstonc in thoe railway
cutting. Lithologically, houever, the two scquences arc not porticularly
alike, although the Betts Creck Zeds contain fine-grained scdiments which
erc possibly tuffaccous. Novertheless, it is thought likoly thot tho
tuffaccous siltstone soquence is a contemporaoncous faciecs cquivelant of tho
Botts Creck Beds, doposited necarer to a cantre of volcanic activity. The

beds ot LRenge Crock arc also tentetively corrclated with the Detts Creck Deds.

Theso sodimonts and volcanics are therefore regaorded provisionally

as Upper Fermian in age.

Rands (1891, p.6) scuas to imply thot g£old occurred in agrlomerate
nexy Goldon Mount. He coescrilics the agglomerate as forming on old volcanic
neck, It is likely that this agrlomerate is the same ago as the volcanics

(Duv) just cescribed.

Mundic Imcous Complox

The Hundic Isnoous Complex is a azroup of mainly intrusive igneous
rocks which cccur as small stocks, bossces, and othor Lodies alicned in a north-
westerly dircction in the country 2rained by the hoadwators ond trilbutorios of
Mundic and Homestcad Creeks.  Tho mein bodies of the Complex form the
Pentlond Hills  ( CHATIRS TOINS ) and Mount Stowcrt ( HUGHRIDEN
area); semaller, isolatod beodics occur between these two moin bodios. Dykes
agsociated with the Complex cxtend out from the main centres for more than
20 milcs into the country rocks, Constituent rock units, althouch difforing
in ccmposition, aro similar in aspect ond mellc of occurronce, Tho houndory
between HUGHENDI anid CHRTIRS TOWILES passes tlhirougk the Complex, most of which
lics within CHLIITTRS TOW!RS,

The Complox is of the high-lovel, epizonal type (Duldington, 1959),
closcly ossociated with volecnicsy but the volcanics hero hove been 11 but

rcmoved By crosion. The Complox wes cmplaced into the carly Frlocozoic craten
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of gronite and metamorphics,
The Mundic Izncous Complex appears to be similar in mode of -
occurrence, sizeo, and acc to the opizonal complexes deseribed by Branch (1962)

from CL.IKE IOVIL, GILDIRTON, LTI SLUIGH, ond JTHERTON..

The Complex is belicved to be late Palacozeic, probably Upner

Pormian.

Distribution ond Topograrhy

The Complex occurs s five discrete bodies (oxeluding associated
dykes), covering twonty-five squore miles. Three of the bolics, covering
twolve squarc miles, occur on HUGHXDIN. In oval granitic stock, with well
defincd horders, coverin:; about clceven squarc miles, forms lount Stcwart and
tho surrounding pecoks. Thesc consist of rugied, troken country, protruding
600 to 700 fecet above the gonoral level of the Lolworth Range in the south-
west, and rising abruptly 1500 fcot chove the plzain in the north-cost. The

surmit of Mount Stowort is 3300 foot whove sca-lovel,

Two smaller plug-like Bodies have heen mepped; they lie to the
north-west and south-cast of Mount Stowort. Both occur ne {isscetod

depressions, a fow hundred ocres in cxtent.

The acid dykes of the Complex (flow-bonded felsitos) in places
form distinct ridsces, which con bo readily photo-intorpreted; thoy arc less
prono to crosion than the rocks of the Lolworth Irmeous Complex which they
intrude. On the accompanyins: map, brackots around the symbcl "f" indicate
thot a felsite dyke has beon photo-intorpreted. These arc the only dykes in

the Sheet aren which have 2 strongly positive geomorphologicel cxprussion.

(a) Stocks and bosscs

Tho rock forming Mount Stcwart is z red, lcucceratic, porphyritic
micro;ranite (Pum). Medium-groined phenocrysts of kaoliniscd red fcldspar
and quartz occur in a fine meszic of similar composition. The rock incluces
scattered, small potches of mottlel dork and pele green moterinsl, which could
possibly be altered dolerite xonoliths. Otherwise mafics orc not apporent.

A thin section was cutfﬁﬁh?ﬁkﬁeﬁbo altcored to reoveal anything moro than is
apperent in hand-spocimen, This specimon was tukon from the sunmit, which

is half a milc south-west of the Loundory of the stock, o variation was
apparent botweon the boundory cnd the sunmit. Intruding rocks of the Lolworth
Igncous Complexy, which form the north-costorn foothills, o conc-shout of bhrowm
granophyre scveral hundred feeot thick dips at a moderate ansle towords the

microgronite stock.



In the bed of Mundic Creek, 4 miles south of Mount Stewart.
Fault cutting a felsite dyke of the Mundic Igneous Complex.
The dyke is 10 feet thick - somewhat narrower than the
average for felsite dykes of the Complex. It intrudes
massive, coarse, muscovite-biotite adamellite or granitc of
the Lolworth Igncous Complex.

B.M.R. Neg. No. G/6825.
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One nmilo north-ircst of the lMount Stowart Stock, o smnll, ovel,
dissecotcd Zopression was found tc he composcd of granitic intrusion-brocci:,
omplaced ce a small boss in the Lolworth Isnecus Complox. Tho breceia
consists of blocks of conrse muscovite cranite (Lolworth Irncous Complox)
ond flow-banded felsite (probably. from dykes of the Mundic Irncous Complox)

cabotlded in o gronitic groundmasse

Two miles south-cast of thce Mount Stowart stock cnother small,
ruccedly disscctod depressicon hog been photo-interpreted. It is thought to
Le & small boss comsisting of onc of tho less zeidic rock typos of the
Complex, but analogy with o simil:ir Tody nearty on CH.IT:IZ TO.":3, which
consists of porphyritic hornbloende nicreoadamellite (hand-spoeimen deseription).
Such rocks (iud), which contain & morc normal percontuge of mofics than the
rocks forming the main bodics of the Complex, arc well develspe! oround the
northern flaonks of the fontlond Hills, o short distancce tc the south-cast
on CH.AT LS TOWILS. They show extrome variation, rongins from possible
dolerite throush to micro.ronite, nd are thought to havoe boon omplaced early
in the history of the Complex. The photo-intorpreted boldy descriled above
is thce only reprcscntative on HUGILNDIEN of this sub-unit of tho Complox.

(b) Dykos

Dykos associatod with the Mundic Igncous Complex fall into two
sroups - dolarite/microficritc sn? folsite. The folsitos are invericbly the
younser, in contrast with the Porm -Corboniferous dykes of the Tovmsville
district. Ixccllont oxposurce of both sroups ~f dykes occur in the headwators
of Mundic Crcck(Photo plate 8:). Tic Colerite/microdiorite dykes orc much lcss

abundant, ond arc thinncr thon the felsite dykes.

The dolorite/microdiorite dykes wero scen to intrude the Lolworth

Isnocus Complox only. They avarasc two fout in thickness, mnd thoir obtserved
meximum toickness is five feet. Delorites and microdiorites appcooar to bo of
cqual abundance. Calcitc is o common altoeration product. In tho field they
have thc typical fark hluc~srey cclour of hasic dykes, hut arc loczlly muuve

to dark hrown, possitly owing to contomination by wall rocks. They tond to

dovelop o bright oronge weatherins crust. Somo are morkedly porphyritic.

The felsite dykes intrude the Lolworth Irneous Complex and the
doleritc/microdioritc dykes. The tcrm "folsito" is used herc .6 on TGWUNSVILLE
as a ficld torm to doscribo pale ceid dykes. They arce commonly flow-banded,
either parallel to their morgins, or in sinucus plications. Thoy rango
botwoen five and fifty fcot in thickness, and averasc twenty foct. In many
respeets thoy strongly rescmblce felsite dykes of similar agc in the Townsville
district, but show more textural varintion. In hand-specimen tho folsites
arc pale bhuff to pinkish buff, ond commonly contoin only rorce quartz phenoorysts.

Other dykes contain crowdoed phencerysts of red feldspor and quertz; and yeot



Thoto Plate 9

opherulitic, porphyritic rhyolite dykes, of the Mundic
Igneous Complex, intruding granite or adamellite of thc
Lolworth Ignecous Complex, 3 miles south-south-east of
Mount Stewart.

Some centrcs of spherulitic growth occur on the border of
the feldsp phenoc o 'he phenoeryst is pseudomorphed

by quartz and feldspar in micrographic intergrowth; they
have grown inwards from the margin. In tho north-weat
quadrant (core of tho pscudomorph), brown, scmi-opa

material has replaced the foldspar. Acicular crystals of
ore-minerals are abundant.
Crossecd nicols, X45. Microslido No. G.S.7. 15030

s

"
B.M.R. Nog. No. G/6744.
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othci's have enly foldspar phoneerysts, Beme feleite dykes wcather bright
red in patches.  Throo specimens were scediened) ip epe the foldspay wag
too elterod to be dotermined; the other two are rhyolitos, ongpgrphyritiq'
the other sphcrulitic and porphyritic (Photo plate 9).

At two localitios both felsitc and dolerito/microdiorito were
secn in intimatc association as composite and multiple dykes. At onc of
these localitics a flow=bandced, quartz-porphyritic folsito dykc, six foot
thick, is flankcd on cithor side by a two-foot thick band of dolaritc with
calcite~fillcd amyzdalcs. This rock was identifiod as a doleritc in thin
scetiony; in the ficld a perfect colour transition betweon the two rock
types oxtcnds ovor a width of six inches. There may not be much differance
in agc at this locality, although thc folsite is apparcntly youngor. At
tho other locality a band of pink folsito thirty feet thick forms tho ooré
of a multiple dyke whosc margins consist of dolerite/microdiorits, cach one
to two fecet thick, Blocks of dolcritc arc included in the felsite, and the
contacts are sharp, although thc colour of onc of the doleritc dykcs grows
palor towerds the felsite contact. Horo it appcare that e dolorito/micro-
diorito dykc has becon fracturcd in the centre parallel to its conteacts, an&
intruded by acidic megma which cxpanded it to ton times its former width.

At yct another locality a thick fcelsitc dyke was scon to havoe abruptly
truncated o doleritc/microdioritc dykc.

The intrusion of thc folsite dykes is thon well ostablished as the

later opisodo.

Structurc and order of cmplaccment
The probable order of cmplacement of rocks belonging to the
Complox is summarisod in Tablc 2 (also scc Diagrammatic Skotch, fig.3)s
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Table 2

ORDER OF EMPLACHMENT OF ROCKS OF THE MUNDIC IGNIOUE COMPLEX

Shoct Area
Ordar of Mode of Choarters
omplacenent Symbol Rock Typos occurrcnce  Hughenden Towcrs
1 Puo Volecanic breccia Extrusive X
(and possibly other Crudely
extrusive rocks) bedded
Pud Minor intrusives, Small bosses X X
including microgran- and bodics
itc, microadomellito, of unknown
» micromonzonitao, shape.
microdioritc, dioritc, Roof
and doleritc. pcendants.
d Dolcri‘te/micro— Dykes X X
diorito
3 Pug Pink and rod, drusy Stock X
lcucogranitc
(Pentland Hills)
4 f Felsite (includ- Dykes X X
) ing rhyolito, (some cone-
rhyodacito, and shects ?)
other acidic rocks)
5 Pum Rod, porphyritic, Stock X
lcucocratic micre—
granite (Mount
Stowart)
Granitic intrusion- Boss X

brececoia
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Volcenic breceizo (Pue, CHARTIRS TOWERS only) rosts upon, cnd
includes numerous phonoclasts of the ccarse granitic rocks of tho Lolworth

Igneous Complox.

The minor intrusivcs (Pud), apart from their cmplacement as

isolatod bodivs into the Lolworth Igncous Complex, occur as roof pendants in
the Pontland Hills lcucogronitc, ond o8 irrcgular bodies flanking its
northorn margin:  becausc of their potrologicel similarity it is beolieved

that the dolorite/microdioritc dykes are broadly co-oval with the minor
intrusivos (Pud). They were scen to intrude only the Lolworth Izncous Complex.
The minor intrusives in thce north-westerm foothills of tho Pantland Hills
contain frcoquent xonoliths of dolcritic rock; thosc may be remaonts of dyko
rocks, or altcrnatively of the carlicst differentiated mcmbors of the scriocs

vhich formed the minor intrusivces thomsclves.

The Pentland Hills lcucogranitc (CHARTIRS TOVERS only) intrudes

both the voleanic broccia (Puc) and some of the minor intrusives (Pud).

The felsite dykcs intrude the voleanic broccia (Pue), the
Pentland Hills lcucogranitc (Pug), and the minor intrusives. Neither the
microgranitc of Mount Stowert nor thic boss of granitic intrusion-brecciz to
the north-west (both Pum) arc cut by fclsite dykes; the boss contains
numerous fraogmonts of flow-banded folsitc, and in the field it oppoars to
truncate folsite dykes. Thosc two bodios arc considered to comprisc tho final
magmatic cpiscde of the Complex.

Some of the pheto-inturproted felsito dykes which intrude the
Lolworth Igncous Complex immodiatoly west of the Mount Stowort stock appear
to dip towards this stock. Thoy moy be conc-sheets. A thicker conce-shect,
composcd of granophyrc, occurs outside and closc to the north-castorn margin
of tho stock.

The felsite dykes of the Complex cxtend out from tho mein centres
in two major swarms, onc oxtending north-west towards the Nigsors Bounce, the
othor south-wost along thc south-onstorn cscarpment of tho Lolworth Range.

The magma which formed thesc acicd dykez was probably rather viscous, and
acidic magma chambers (or onc lorgo chamber) may possibly have oxistoed fairly
closc to the surfacc over a largcer arca than indicatod by the main bodics of
the Complox.

Rocks of thc Complex arc cut by strong north-west troending faults,
and by somo which trend south-west.
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Ago ond Relationships

All rocks of the Mundic Igneous Complex intrude the Lolworth

Ignoous Complex. The Complox is overlain by the Campospo Bods (Pliocenc (2)).

Acid volccnics, largely pyroclastics (Puv) occur ncar Betts
Crocky, fivo end a half milcs south-wost of Pontland, The anc of thesc
doposits is nct known, bBut on structural, stratigraphic ond porhaps lithclogical
grounds it is tompting to oquatc thom with the Uppor Pormian Detts Crock
Beds, which crop out a short distance to the west. Thoy orc intruded by
rhyclite dykes similoay to the feleite Cykes of the Mundic Ignious Complox.

For this rcason the Jundic Igneous Complox is regarded provisionclly as

Uppor Pormian.

inaralisation
Gold, copper, wolfram, lcad, bismuth,and pyritc mincralisation
occurs at the Midas Mine and other small mines nearby. These workings
(knowm collectively as "Lolworth Digiings") arc situated a fow milcs north
west of the Complox, on a gronito spur knowm as the "Niggers Bouncc',
Uranium (torbegnito) ond molybdenitc mineralisation hove also been roported.

Morton (1932) stated that the minoralisation is associatod with
quartz and siliccous pegmatitce veins, which invariably post-date dykes of
"pogmatitc, aplite, parphyry, and dork-ccloured, intormediatc to basic rocks".
It is apparont from air photographs and field obscrvations thot o dykc swarm
associated with the Mundic Igncous Complex is strongly doveloped as for north-
wost as tho Niggors Bounco.  Thercforc it is vory likely that tho "porphyry
and derkecolourcd, intormodiatc to basic dyke rocks" describod by Morton ore
feolsite and doloritc/microdiorito dykes of the Mundic Igncous Complex. If
this is so, the minoralisation, being later than those dykes, was probably
emplaced at a late stagc in tho dovelopmont of the Complex.

(o) UNNAMED PLLATOZOIC GRANITIC BODILS (Pzg)

Within the arca therc cccur two bodics of granitic rocks which

cannot roadily be rolated to any of thc named plutonic units. They ore

possibly late Palacozoic; but prosant cvidonce is inconclusive.

Distribution ond Topography

Onc body forms on irrggular dopressicn known as Gypey Pocket,
which is broadly aligned in a north-casterly diroction among hills of quartzite
and schist of the Capc River Beds.  The pocket is about three Squarc miles in
area, cnd is situcted necer tke kead of the Cape River, about 35 miles north-
wost of Pentland. The surface of the pocket undulotes gently, aond contrasts
strangly with the surrounding hills of mctamorphic rocks.
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The other body has a sub-circular outcrop, two miles in
diemeter, centred three miles south-cast of Pentland. It is topographically
indistinct, and forms low spur-like riscs which to the north cmerge from
alluvium, and to the south murge into the low-lying and gently undulating or
flat surface devcloped on the Ravenswood Granodiorite and Campaspe Beds.

Lithology
The Gypsy Pocket body consists chiefly of massive, fine-to-

medium grained, light grey adamcllite. A microslide (G.3.7. 15264) reveals
that the rock has a granitic tcxturc, and contains oligoclasc, microperthite,
quartz, biotite, and hornblcnde in decreasing order of abundancec. This

rock forms the main part of the body; it is intruded by aplitc dykcs. A
very narrow zone of quartz dioritc trends south-west part of thc mass. This
is a massive, fine-graincd, medium groy rock, with an unoven granitic texture
(G.8.7 15265); it contains andesinc, quartz, hornblonde, biotite, epidote,
and sphene. 4 dyke of porphyritic hornblende microdioritc intrudos the
schists and gneisses threoc miles south of the quartz diorito, to which it may

be genctically rclated.

The body south-cast of Pentland consists of massivac, pink,
coarsc-graincd biotite lecucogranitc. It is intrudecd by aplitec dykes which

are pegmatitic towards their ccentres.

Structurc
The Gypsy Pocket body is probably a partly unroofcd stock havinug
greator lateral dimensions at depth. The body near Pentland is sub-circular

and stock-like in ecross-section.

Agc and Rolationships

The Gypsy Pockct body apparently truncates a rhyodacite dyke
which intrudes the Capc River Bods ncarby. This dyke may be rclated to the
other felsite dykos of tho arca (scc sections on Mundic Igncous Complex and
Upper Pormian Voleanics), which are provisionally rcgarded as Upper Permian.
On the othor hand, the Gypsy Pockct body may be a cupola of tho Lolworth
Ignecous Complex. Lithologically it is not unlike rocks from thc south-
western part of the Complex. Howevor, muscovitec pegmatitc dykes are not
associated with this body.

The body ncar Pentland intrudos strongly foliatod Ravenswood
Granodioritc, Its sizc and circular outline are typical of thc small late

Palacozoic granitic bodies of Forth Juecnsland.

Mincralisation

No mincralisation was positivcly indentificd as being related to
thesc igneous bodies. However, it is possible that pyritc in hornfclsod schist
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forming thc northcrn margin of Gypsy Focket is rolated to the nearby granitic

stock.

(f) PALARCUOIC DYK:S OF UNKNOWN AFFINITI S
Many dykos in tho arca arc copsidered to be gencticolly reclated
to named plutonic bodics, and have alrcady been described. Such arc felsite
ond dolorite/microdioritc dykes (Mundic Igneous Complex), muscovitc pegmatite
and muscovitc-biotite adamollitc dykcs (Lolworth Igncous Complex), and
biotite pegmatitc dykes (latc grenite phasc (Sa ) of the Ravenswood
Granodiorite).

- Dykes of unknown affinitics occur in the area. Such aro:

whito tourmaline pegmatite; quortz; white, alkali-fcldspar-tourmeline

pogmatite; white cdamellitce, with tourmaline-muscovite pozmotitc phase; all
of v intrude gneiss of tho Ravenswood Granodiorite in thc Gorge Creck
area. The white adamcllite, with tourmalinc pegmetite phasc, is similar to

the adumcllite dykes of the Lolworth Igneous Complex.

Intrusivo into foliatcd granodiorite and gneiss of thoe Ravonswood

Granodioritc south of tho Capc River are dykes of: metamorphoscd cndesito or

microdiorite; microdioritc; pink, muscovite-tourmalinc pegmatitcos croam,

siliceous, plagioclasc porphyry (dacite?); grecn andesite or microdiorite,
éontaining rare plagioclase snd biotite phenocrysts; ond andesite or
microdiorite, charucteriscd by long, ~cicular amphibolc phonocrysts. The
ﬁetamorphosed and altered andesitces intrude the Cape River Bods ncar Black Gin
Creck, and the Ravanswood Granodiorite in a number of loecalitics.  Some of
these altered andesite dykes intrude dykes which are belicved to be rclated to

the Lolworth Igneous Complex.

At Mount Davanport sille of metamorphoscd microgrcnitc and

microgranodioritc intrudc the Copo River Beds. Dykes of similar cspect and
éomposition (photo plate 10) intrude thc Cape River Beds and Ravanswood
dranodiorite near, =nd north of, Ballabay Homestead. Some of these are
intruded by garnct-biotite pegmatite, which is believed to be associated with

the late granitc phasc (Sa) of the Ravenswood Granodioritc.

Mica schist of thc Cope River Beds is commonly intrudced by
concerdant pod-like veins of pcgmetitic guartz-foldspar-biotitc rock. These

arc gspecially common in tho Cape River Bedsﬂiavenswood Granodiocrite contact

Zona.

Quartz veins arc locclly abundant in the Cape Rivoer Beds.
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(&) CATIOZOIC

Campaspc Beds
Tortisxry cediments cropping out botween the Capc and Campaspe

Rivers werc mapped variously cos the "Capc-Campaspe Scries" enc the
"Campospe-Cape Series" by Dunstan (1913).  The current survey hee rovealed
thot those sediments oxtend over o wide area (chicfly on CHRT.LS TO'IRS),
and can bc mapped conveniontly as o uwnit.  The neme "Campaspe Beds" has bean
acccptod for these sediments.  Thoy include most of tho aurifcrous drifts

of thc Lower Cape, referred to as “clder alluvium" by Rands (1891), wnd cover
muck of the arca mapped s "Pliocenc Tertiary Boulder Drift" by Deintree
(1868).

Distribution and Topography

The unit forms much of thc plsins country in the south-cast of
the mapped arca; crosicnal romnants arc prescrved cmong the foothills of the
Lolworth Range. Tho Campaspc Boeds have beon extensivoly dissccted, and
crep cut characteristically in smoll scarps bordering the flood plains of
streams in the plains country; thoy undorlie flat interfluvce.  Around the
foot of the Lolworth Range hills of granitc emerge from thege interfluvial
aroas, vhich slope gently away from the granite und level cut to form cxtonsive
plzins. Innumcrable small outerops of Compaspe Beds occur at various lcevels
in tho Lolworth Range, but it has been possible to map only = aﬁ of them ot
13250,000 secalcs

Lithclogy
Argillacecus gritty scndstone and pebble (1ocally cobble)

conglomerate are the main lithologics.e Conglomerate predominatces wherever
the unit abuts a2gainst a source aroco. Fine-to-medium=-grainced sandstone, with
local siltstonc, is present in the unit away from source arcos. Jartz and
foldspar arc the chicf constituents. White mica is commonly cbundent, and is
usually disoriented. Grains of garnct occur locally. The unit is typically
poorly sorted and poorly bedded, nlthcugh stratification is just Cetectablc in
most cutbrops. On intcrfluves the unit is usunlly marked by o wvencer of
rosidual sand and scily in goneral, outcerops occur only along tho banks of

crocks.

The unit is overlain in some arocas (chiofly south of the Cape River,
sce geoclogical map) by 2 horizon of pisolitic-to-ncdular, dork brovmish-red
forricrete, usually two to throo foet thick. A zene of motiling underlics
thiz, commonly with a rather abrupt transition. In thesc nreous the Campespe
- Bods arc rathor red. By controst north of the Cape River most outerops arc
pale buff to white, and arc probably rcmnants of the pallid zone of a lateritic
profilc. At no single locality wos o full latceritic profile soon. On the

geological map arcas wherc the forricrete capping is commonly proscrved have
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boen distinguishod from areas where it has beon largely romoved.

Structure
The unit is osscntinlly herizontal, but original dips of up to

10 degroos occur whore the Compospe Bods abut aguinst the ransges ond hills.,

Cross-bedding and othor scédimontary structurcs orc rorc, and are

usually associated with lconscs and scours. Graded bedding wos not detected.

Thickncss

No more than tueanty fect of sediment was scen in any one scetion.
The greatest amount of disscction has occurred ncor the source arcos, but
here estimates of thickness arc frustroted by the original dip ond obsenceo cof
bedding.  Over two hundred fcet of gsodimonts have been reoportcd from bores
sunk in tho unit necar the bed of the Cope River on CHARTERS TOTRS. It
is possible that all of thosc sedimonts belong to the Campaspe Beds, although
older Terticry (Mioccne?) scdiments do occur in the area.  Although Deintroc
(1868) rccords a thickncss of sixty foct a few miles west of Fentlond, averago

meximum thickness on HUGHINDIE probably does not exceed fifty fcect.

Depositional Invironment

The source of the Compcoepc Beds has boon the coorsc gronitic
rocks of the Lolworth Range. The unit hos the form of a broad, shect=like
piedmont cxtending out around the foot of the Lolworth Rangc. The morked
lock of sorting, the consistontly poorly developed bedding, the randen
oriontation of mica flckes ond the persistonce of coarse sand on? pebbles
for long distinces from the source arca 21l indicate that the Campaspc Beds
wore leid dowm undor terrontial conditions. An arid climate MR hcovy
scasonzl rainfall, in combination with a sparse cover of vcgotatiopbwould

provido such conditions.

Lze and Relaticnships

The unit unconformably overlics the Cape River Beds, the Ravonswood

Granodiorite, and the Lolworth eni lundic Igncous Comploxes.

One locality is lmomm on HUGHIYDEN (in Betts Creck, six miles
west-south-wogt of Pontland) where the Cenpespe Beds disconfrrunbly overlie
an oldar ferricrctc surfaco. This curfacc is regarded as uguivelant to the
clder ferricrcte (Mioccwnc?) of CHRT.DIS TOVIRS.:

R “° The Compocpo Dol was overlain by the Fulls Loselt, which in this
cren ie rogorded ne Ilioccunc-rloistocene. The unit is provisionally regarded
as Fliocene.
Mincralisation
It was in gravcls nour mapped as Campaspe Bods thot alluvinl gold
wes first discovered in the Cape River Goldficld in 1867.  The Pentlond "Doop
‘Lead", which ran from ncar Capeville Homostoad soutk towards Rush Crcck,

consisted of an old river chonncl which is bolieved to have boconme cheked with
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detritus during ceposition of the Compospe Beds. At leoast 15,000 ouncos of
gold ware won from this chrmnel during the sccont half of the 1ost caﬁ!:y ']r
Alluvial gold hos been won from numcrous smzll workings in the arca, ond it

is likoly thot mony of them werc located in sedimonts of the Compospe Beds.

4lthough nc alluvi-l preospeets ore known at prescnt, tho
Campospe Beds should be regerded os o potential azlluvial host rocii for Loavy
mincrcls. Daintree (1868) commcnted, 'hilst the rceont alluvicl deposits
scom only to rowsrd the mincr in the immediote vieinity of somo rich quoartz
roof, or cther gold matrix, this Z'tho "Plioccne Tertiary Doulsor Drift", now
meppet a8 Compaspe Beds 7, so far o8 yot tostod, yields geld of o rounded,
intorworn choractor, independont of sny local scurce of supply™. Dointrec's
romerks, when considered in the light of tlic probeble torrontisl Zopositional
cavironment of the Campospe Beds, should be berne in mind in the ccurse of cny

further scarch for hoavy mincrals in the arca.

Forriorcte (including latorite) (T1)
South of thc Ceape River the Campospe Beds ar. overlain by a

layer of noluler to pisolitic ferricrcto, which in placcs rcachos o maximun
thicknsss of throc or four foct. Possibly the forricrcts reproscnts a
romaont of the forruginous zonc of o latcritie profilc. It wpperrs to he
restricted to the Campaspe Bods ot prosenty its abscnee from ctheor bhost rocks
is attributced to crosion. The profile is thin, -nd dowmwcrd transition to

the wecakly foveloped mottlod zonc cccurs within onc or two fcot.

In the right (south) bank of Betts Crock, ninc milos wost of
Pcntlanﬂ, cross-boddced, palc-brown, conglomeratic grits of thoe lcmpaspe Beds
disconformobly overlic a ferricrctc lcoveloped in argillaccous grit; this older
ferricrcte is believed to ropresont the main period of loteritisation in

Lustralic, which is gancrally consicdored to be of Miocanc opo.

. romant of the liocccnc(?) weathoring surfoce con be recogniscd
on the Lolworth Rensce.  Forricrote ocs not occur lcre; but the cnciont
surface con be recogmised on oin photosrephs (sec Photo Plute 1). It moy
represont the pallid zonc of o former laotcrite profile.  The host rock (grenite

of thc Lelworth Igncous Complox) is casily rccogniscble.

Nulla Boaszlt
Digtributicn =nd Toporraphy
Tuidele (1956) epplisd the name "Nulla Bosalt" to tho older of the
twe basalts forming the Nullo Province, which oxtonds over 2,000 seucrce miles,
chicfly on CL.RKT RIVIR. Cn FUGILIIDE the province includes o©ll bhascalt
cccurring within the Lolwortl Creek 2-aincge bosin (i.c., north ond cost of the

Lolworth Range and Great Dividing Rongo).
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The Kulla Basalt itsclf crops out over four hunired square miles,
frem Duck Creek in the west to the castern border of ‘the Shect croa.
Topographically it constitutes o bruad and rather featurcless plain vhich
slopecs graduclly frem an eclovetion of 2500 feet sbeve sea-lovel in the west
tc below 1500 foet fifty miles away to the cust. In the cast it hos heen

iissceted by Lolworth Creck oni its tributorics,

Lithology
Fo spccimon from HUGHINDHAT was scetioned.  Specimons collected
frem TOWNSVILLE and CHARTZRS TOTRS orc olivine basalt, with cbundsnt altored
clivine cmong titonaugitce an’ plosicelese,  Frosh basclt on HUGHANDIN is
bluo-groys with common phenocrysts of ycllow-groon olivinc up to & mm. Lcross;
the basalt woathers dark browm ond smooth, oxcopt where veesicles cousce a

pitted surfacc.

Local residonts have roported that woter bores drilled in tho
besalt hove oncounteored intcerboddel lenscs of rumning sand. Torton (1932)
reportod blocks of ictomite, M"probu.bly derived from an intcrbedled scam'.

Ho indicated that this scam occurs bLotween the ulle and Toombe Bosclis.

Structurc
The Nulla Basclt occurs in flat shects, reprosenting Cifforent
flows. Onc and = holf miles cnet of Leonidas Mill o low irrcgul-r risc with
= central orator-likc 2opression is intorpreted o8 on old vent. It hos
very low reliof. No other lorge-scalc structurcs cro kmowm. Vesiclos

ncar tho tops of flows worc the only smoll-scale structurcs soutn.

Lickness
In places the cxistonoe of more thon one flow cen bo Guluced from
o vague M"stepped" aspect on air photographs. Such "steps" indicate that
flows moy bo up to twenty foct thiclk ot their odges. The oogregote thickness
of thce Nulla Basalt within the Sheet area could pessibly amount to onc hundred

fcot or mere.

Lo o Relotionships

Tho Nulla Basalt wiconformably overlics carly Polacozoic grenite
and mctamcrphics. Its corrclative to the west of the Gront Dividing Range,

the Sturgeon Basalt, unconformably overliocs Creotaccous sodimonts.

o
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A somple from CH.RTINS TOVEHS has been dotod rodiomctricclly
by the total rock method (potoscium-orgon)s its age is 1.32 million yeors,

+ . L. .
2 5 percant (Pliocenc-Pleistocance) .

Twidele regarded the Nulle Basalt as cquivalent te the Olicr
MeBridc ~nd Older Chudlceigh basalts to thc ncrth, i.c.y latc Plioccono to carly
Ploistoconc. fapping on TOUNSVILLY inlicatos that some of the baszlt in the
Nulla Provincc could be oldar thon this,  There the lower flows of Nulla
Besalt hove bocn lateritiseds  There is no sign of a laterite profilc on the
Nulla Basolt on HUGHINDEN - in foct it is belicoved to be disconformeble on the
Campospe Bods, which, althoush capped by a well-doveloped ferricrcto, thomsclves
lic unconformably upon the mein lotcritce (Miocene?).  The cvifcnce for a
disconformity is the absence of o fcrricrete copping on the Campospl Deds whore
they cre overlain by the Hulla Dasclt in Hann Crock (CHRTIRS TOVE-S), It
is thought that the forriercte wos reomeved by crosicon in this Jistrict.
Howover, thin lonscs of scdiment similar to the Campaspc Beds cppoar to be
intorbedded with, znd in plocos moy cetually overlie, the Ifulle Bosalt. The
rclotionship is complicated Ly the vorying ogos of the Nulla Ersclt ot difforent
places, ond by contomporancous cresion, which gave rise to obutmont unconforme-
itios along crock Lods. However, in geoneral, o lote Plicccne to coxrly
Pleistocune age for the Nulla 3Buasalt is considered roasoncblce for HUGHENDEN.
In places it has o well developed soil cover.s It is overlain by the Toomba
Bosalt (probably Recont). On HUCHINDEN the Nulla Basalt is ~robably broadly
cquivelent in ogo to the upper lovels of the Sturgeon Dasclt, whick crops out

wost of the Greoat Dividing Rango (Vine, Bostian, and Cosoy, 1963).

Toombe. Basalt

The very young Toombo Basalt (Twidale, 1956) overlics the Nullas
Basalt in thc northe-castern corncr of the Sheet area. Twidele regrrded the
Toomba Basalt, together with the Kinrora Basalt, which occurs on EINASLEIGH,
as tho youngest basolts in FHorth Jucensland.  That part of the Toomba Basalt
which occurs on HUGHEIDEN wos net visited during this survey.

Distribution ond Topography

The Teomba Bosalt covers cbout nincty square miles of tho Sheet

arca. Its beordors can te reudily photo-interproted, owing t0 its ‘onse, black

*
. Determination by 4.71. Yobb at the Doportment of Geophysics, sustrelion

Neational University.
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photo-pattern. Its surface i regicnally flat. However, a shield-like
dome, with a paler photo-pattein, occurs near the western end of the basalt.
This was probably the eruntion :entre. Frequent '"pockets'; thc largest
("Long Pocket") 10 square miles in area, occur in the eastern hulf of the
outcrop. These consist of low rises of Nulla Basalt which thc Toomba Basalt
failed to engulf. The scorp formed by the cdgs of the Toomba Basalt is very
irregular both in plan and in scction. It averages .nly 10 to 15 fect in
height, but is quit:z impassablc to vchicles; this has cuarned it th. title
"Great Basalt Wall". In deteil the surface of theo Toomba Basalt is highly

irregular.

Lithology
A sample of the Toomba Basalt was collceted from ncer ilyola
Homestead, which lics just cast of thoe Sheet arcay it is o porphyritic olivine
baselt with fairly frosh olivine. In hand specimon the bascli is clinker-
like, finc-graincd7gan1highly vesicular. Crystals of olivinc arc visiblo
to the neaked cyc.

Structure
The Toomba Baszlt is regarded as a single flow vhich was erupted
from a vent close to the western cdz of the outcrop area. The flov can be
traced north-east for fifty-five milos to Reedy Leke (TO'NSVILL.).  Thero is
no sign of terracing,; which could bc cxpected, had there been morce than one
flow.

The surfuzce of this basolt consists of a chaotic maze of fissurcs
and collapse pits. A lava tunncl (shown on the gcological map) con be
troced on air photographs tronding in a south-castorly dircection for five milcs
noar Glcncoc Homestcad. Tho photo-intcrprited vent-sito wes not visited on
the ground; it appears, from the photographs, to be o larga rither rough

]
shield-likec structurac.

Thicknoss
The maximum thiclmese scon in the walls of fisgurces and pits wes
cstimated at fiftcon feet. Hovavo;,this waes near the cdze of the flow,
Around ond slightly dowmstrcom from the vent the basalt may bc as much os one
hundred - - st thick (estimated from tho relicf of the vent arce, os scen on

sir photographs).

Agc ond Relotionships
The Toomba Basalt dircctly overlics the Nulla Bosclt (Pliocenc-
Pleistoconc). It appeoars to bo proscrved csscenticlly in the state in vhich
it wes cxtruded. Twidalc (1956) rogarded it as late Pleistocinc to Rocont

in agc. Vhitc (1962) mappcd it os Recont. o have no reasmm to diffcr from
Whito's opinion.



sorial
wost
voleanic plus,
vesicular ol

by

o

wlw

Le

v

riow

Pent

Tl
A b
—_—
t_‘ 71

1 ~ 11

ke b @

4 xrd s

4 V. LLIL




44.

Unnamed Basalt (Czb)
' Three smoll arcas are mopped in which the age-rolotions of the

bagelt arce not known.

Hounts H.ckett and Couwrtnoy are formed from a bosclt which
woathers to a rusty brown crumbly matcerizly the slopes of thesc hills arc
strewn with frogments of ropy luve ond with bombs up to 15 inchces long which
arc chilled et their margins ond highly vesicular in their corus.  Fresh
somples of this busalt werc not found; small picecs indicotc thot olivino
phencerysts arc abscat - at leost from the ropy lovae and bombs. The degreo
of wontharing of this basalt suggests that it is significontly older thon the
Toomba Bosalt. The twe mountaoing werc probably scoria concs built up after
tho moesive olivinc-porphyritic bLoeolt (Nulla)4&ﬂ&(solidifiod. Llternatively,
poerkeps this bosalt represcents an cruption cpiscde intermedictc in oge betweon
the Mulla end Toombs Basalts.

Black Mount (photo plute 11) is an isclated flot-topped cone,
strown with bouldors of slightly vesiculsr baosalt.  Black Mount is such a
promincnt physical featurc; cnd sc isolated, that it must be rcgarded as an old
cruption ~-mitre or volcanic plug. Its location closc to o foulty; and on a
boundery betweon competent and incompotont rocks of the basiment,; supports

this vicw. HNcither bombs nor scorizccous lava weore found on its slopes.
The third area is on isoloted mesa of basalt, holf o squorce mile
in arca, rcsting on tho Cape River Beds thirtcon milos west of Pentlond.

Tho baszlt here rescmbles the Nulle ond Sturgcon Basalts.

Querternory Sediments (Q, )

Much of thc srca is covirced by thin and discontinucus rosidual
sand, which is mcrcly the weathcring product of the undcerlying rock. On tho
Lolworth Range this sand is lcccolly quitc coarse, and contoins o high

proporticn of feldspor and white mico. hese deposits have not bown mepped.

Arces of rosiducl ond colluvial black scil, sondy soil, send, and
rorc gravel (Q) occur on the Fulla Bosalt arcund, cnd to %he north of, Loke
Cargoon. The black soil hos bocn derived from weathoring of the underlying

basalt; and tke remaining scdiments originatce from the Dumbono Gronite.

Alluvium (Qa) crops out cxtonsively in the budg ond bonks of
crocks wvherc they hove cstablishod o bosc level, chicfly in the low-1lying
country tc the south. It is boiny depesited nnd roworked =2t the proscont day.
Muclhi of the zlluvial gold cbteincd from tlic Cape River Goldficld woe won from

Quatcrnery alluviwn.
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STRUCTURAL GROLOGY

The Hughenden Shoct arce consists of three majcr structural and
stratigraphic wnitss (1) supcrficial, but widespread, Ccinozoic basalts
ond sodiments, (2) thc Tromenge Busin sequence of Upper Pormicn to Lewer
Creteccous scdiments, and (3) the bescment of Palacozoio metamorphic and
igncous rocks. This report denls only with (1) and (3). The mujor rock-
groups mepped during the coursc of this survey ore outlined, vegotior with

their rogional structurcy, on Figurc )r’Structural Skctch Mop.

The Cape River Deds ond muck of the Ravenswood Groncdiorite have
a strong north-westerly rcegioncl trond. anges of mctamorphic rocks aligned
in sccordance with this trend formed the north-castern margin of the

Eronunsa Basin in this arco.

There are threc principol fault dircctions: just north of cast,
north-cast, and north-west. The foults which trend just north of cust (more
or less confined to the Oxley cnd Gerubby Crocksdistrict) arc meinly sinistral
transcurrcnt faults with displzacoments of up to half a2 mile. These feults
are confined to the Cape River Dedss  The north-cast-trending foults cut the
Leolworth Ignoous Complex also. It 17ill be ncticcd from tho goological map
that these faults appear to Qie out noar the margin of the Complox, end
roappcer in the quartzite belt of the Cape River Beds (Pzq). The foults arc
probably continuous, but have no suomorphclogical expression in the intcrvening
mica schists. Suck faulte (als: lorgely transcurrcnt) worce possibly induced
in responsc to weak and sonilc north-cast - south-west comprossion, shortly
aftor the Lolworth Igncous Complox hed cooled.  The north-wost foults ocecur

principally in the Czpe River Beds.

In Uppcr Pormion times further north-westerly ond south-westerly
fracturcs were opened up in the Lolworth Igncous Complex; probobly in rosponse

to the rise of the mogme whick formed the Mundic Ignoous Complex.

GEOLOGICAL HISTORY

In Proccombrisn to cerly Palacozcic times pelitic, orinacoous

and cnlcarcous scdiments ond possibls voleanics (Cape River Bods) were laid

down, probably in a trough aligncd north-west. These scdinonts vere later
folded ond motamcrphoscd to the high greownschist and low almondinc-cmphibolite
focics of regional mctamorphism. ¥ilc compressive etress was cuill aotive
the metascdiments were intruded by gronodiorite batholith (Ravenswood

Granodioritc).

Aftor the major strcescs had ccased,; both the Cape River Beds and
Ravenswood Grancdiorito ware intruded by a post-crogenic batholith (Lolworth

Igncous Complex) « The Dumbeno Gronite probably includes corrclatives of both

batholiths. During and aftcr the intrusion of the Lolworth Igncous Complex
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the cowntry was uplifted, ond o long period of crosion followrod, cxposing the

roots of the resulting mountcin chain.

In Upper Permicn times, acid (and to a lesser oxtcnt busic) mogma
invoaded the upper levels of the crust. Somc oeid magme rooehed the surface
end was oxtruded ond intorbedded with contcmporancous scdiments (Upper Permimn(:?)
(3@ Volcenics). Much of the mogme foiled to reach the surface, but instood

cooled benceth a shnllow covar, giving risc to the verious bodics (stocks,

bosscs, and dykces) of the Mundic I ncous Complox. GBarly in the history of
?

this Cemplox dolcrltc/nlcrodlo~1tc Jykes and minor intrusicns cf predominantly
intcrmcdiate composition, worc cmplacol.

Tho Unnamed Palacozoic Granitic Bodice were pessibly cmplaced during this

poriod, which also witnosscd the stert of cpicontinental scdimcentation in the
Ercmanga Basine This scdimentotion continucd intermittantly until the

Cretaccous.

4 furthor poriod of crosion followed. In tho lioccnc (?) a
thick latoritic weathering profile uas developed on a surfocc which wes
undulating but of low relicf. This lateritic surface was cxtonsively
dissccted by further crosiony; cnd the cnsuing detritus wos depositod és the

Campospe Beds, (Pliccenc?).&  suiteble climnto for the development of o

lwt”rltlc prcfile cgoin cnsugeds The ferricrete thus produccd wes locally
creded before further igneous activity, this time ontircly bosic, cccurred in
Pliocone-Pleistoccone times, vhan floolds of clivine basolt (Hulla cnd

Unnomed Besolts) were crupted, mnd covered mony hundreds of squarc milcs.

Basalt cxtrusion probobly continuced locelly and intormittently during the

Pleistoecne (Unnomed Besalts).

The youngest baszlt in the arca (Toombe Bosalt) was probobly

cruptcd in Recont timess

=CONOMIC GEOLOGY
Only two metal®, gold ond to a lessor cxtent silver, Love been

preduced in comms creial quantitics from the Shect arcm. The discevery of gold
along the Cape River ncar Pontland in 1867 horalded a long but sposmedic history
cf prospceting which lcd to a totel roccrdcd producticn of 55,000 ounces of

gold from the Sheot arca. An attaapt is now being made to rosume nining on a
mall scale in the Mount Stcuort district. Silver was discevered in 1915

at Mount Zmu Plainsy thoe totcl recordoed production of this mectal is 4500 cunces.

Minor quantitics of basc metals occur in the gold -nd silver orcs,

but no commcreial production hes boon recorded.

Unceorground wotor is obtained for stock from shiallow borcs in

the Hulla Basclt, in alluvium, =nd in the Compaspe Beds. Tater hos boon drown
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. frun the zlluvium cf the Caope River for irrigntion of smull citrus orchords

and vingyords in the Cepeoville Zistrict; it is boing uscd at prosant to

irrigate luccrne at Ballobay Homcstc d.

GOLD AND SILVIR

Tho chicef prolucing cron has boen the Cope River Geld oné Mincral

Ficld, which had o rccorlod protuction of 45,000 ounces of gold.  Howevery
the actual production was considercbly groater; for net only ie thure no
rceord of the quantity wen by the Chincsc mincrs, who were cimost o8 numcrous
as the Buropcan mincrs:sduring the nost productive yeors of the field, but in
loteor yeors the production (odmittcCly only small) wos incluied with thot of

Chorteors Towers, and. connot now bg scparated.

A total production of 8363 ouncecs of gold hos bown recorded from

the group of mincs known os the “Lolworth Diggings" (Micas, llons Hcgyete. ).

4500 ounccs of silver and 400 cunces of gold hove beon produced

from the Mount Enu Plains ficlc.

1650 ounces of gold hnve beon produced from the llount Stewart

Caps River Gold znd Mincral Ficld

4

Gold was discoverced in 1867 (Upper Cape and Pentlond (Lower
Capc) )Iand production continues intcrmittently wntil 1938 (Cloarview).
There ware soveral centres of mining; both alluvial and reof mining yere

carried out.

Pentlond (Lower Cape)

Gold occurred hore o8 surface alluvinl, decp-lead, ond rcef

doposits.

The surfoce zlluvicl dcposits werc quickly exhaustoed, ond the
cutput is not recorded, but it is lmown (Rands, 1891) that meny of the gullies

were cxtromely rich.

Scveoral deep loads wore workoed, but by for the most impertont was
that at Lower Capesy usually lmomm simply as hTho Cope Rivor Decp Lead™. It
consists of 12"-18" of aurifcrous conglomcrate lying on schist, ond overlain by
virtually barren alluviunm. The lood begins at Capeovillo; vhere it wos shallow,
narrow and rich, and cxtonds south becoming progressively deceper, widor, and
poorcr.  About 23 miles from Capcville mining was approcching on cconomic
limit, ond this camc cbruptly whon o large aplito dykes was cncounterod,

forming a high '"bor" in bedrccks  South of this "bar" only smell discomncctoed
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arcas werce rich 6ncugh to be mincd, ond the cost of sinking up to 100 foet
from the surfaoco madce further cxploration prohibitive., Morton (1937) traccd
the load at the surfacc for a further 2% miles, ond concludod thot, clthough
% rich patchos must still bo prosont, suck aos thet worked ncar Ruel Crock, they

arc toc small and scattcred to repay cxploration.

A gold lead was also worked aleng Sandy Crock, nccr Cornclia

Homestead.

Somc lode nining was clso cerriced out in the Pentlund Cistrict.
The Sarah Howson, Mystory, ond Hoyuerd rcofs were located about 2 milos cast
of the "Capc River Deep Lead".  The rocfs,which wore roported t¢ occur in
“gr'-*.m‘.‘co:i.fT schist",arc roughly pcrallcl to one another, ond strike 0300 to
040 s parcllel to a major rogional foult dircction. The Goldan Hill reef,
5 milecs south-wost of Pentlonc, -ras cnother small produccr. The production
from-2ll thesc rcefs was small: picked crushings yielcded up tc 2 ounces per
ton. Tho decpest shaft rcachal 90 foct.elgge  Minor lond and copper

mincralisction was reporteds

Daintree (1868), Rrnde (1891, 1894), Marks (19102), an’ Morton
n (1937) hove publishod roports on tho mines in this district.  Bhopherd (1937)
discusscd the question of drilling in the Cape River Gold ond Mincral Ficld.

i.
Uppcr Cape

Yorkings wore ccentred on the lower ronches of Gorgoe Crock where

it enters the Cape River.

Lode mining wos restricted to narrow but very rich quartz leccers

car the contact botwoon schist cund gneiss (Cape River BGQS) and intrusive
biotite-rich gneissic sdemcllite (Ravenswood Gronodiorite).  The rocfs worked
ware Green's, Horp of Brin, tThocl of Fertunc, and Occidental,  All were small

produccers, with an average srade of 10 dwt. of gold par ton.
9 b

Mozt of the recfs in the Upper Cape district occur in the Cape
River Bedsy theoy appeor t¢ hove been closcly asscceicted with (ykes

which arc probably part of the Lolworth Igneous Complex.

Alluvial gold occurrcd in smell, rick lceds (the Conton, Pot-
holc, and Bluff Louds) slong Gorge Creck and in the Capc River north of Oukvolc
Homcstoad. These leads corricd gold to & depth of 40 feet, wherce thoy died out
'y in contcet with hormblende schist boirock. 4t onc time (lerton, 1933)
consicderation was given te Crodging those prospects, but nothing covontuatod.
s Rands (1891) rcported that gold hed been found in gullics scveral miles west
of Black Mount; this locality is within the quartzitc belt (Pzg) of the Cape

River Beds.
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Reports referring toc 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. ‘ork recommenced in 1933, and continued
until 1938, when 1700 ounces of zold had been produced; the average grade
was about 14 dwt per ton. The zeology was described by Cameron (1920) and

Mortan (1940); numerous unpublished reports are also available, The ore
occurred in four reefs in fine-graincd mica-quartz gneiss and schist of the
Cape River Beds, which here trend north-west. The reefs occupy meridional
fissures which arc cut by numcrous dykes of biotite granodiorite and pegmatite

(offshoots of the Lolworth Igncous Complex).

Mount Davonport

Mount Davonport was the contre of some lode and alluvial
production. Two reefs, the Union and the General Grant, wore workcd in mica
schists. The main shaft in the Union Recf was sunk to 180 fecﬁ;aﬂ/that in the
Genoral Grant to 110 fect.

Mount Remarkable

Both alluvial and lodec doposits werc workcd.  Specimon Crock
and its tributary gullics werce rich in alluvial gold. The mein produccrs
wore the Balgay and tho Barcoo; othors wore the Morning Ster, Governor
Blackall, Lone Star, Martin's, Albion's and Mariner's, and Commissionor's
Reefs.  Attempts were made in thc late 1930's and carly 1940's to rccommence
mining of the Balgay Recf, but the venturc failed (Morton, 1940).

The major lodes lic south of Mount Remarkable; the rathcr crratic
gold mincralisation occurrcd in quartz reefs which occupied near-meridional
fissures in quartzite and mica-schizt (roof-pondants in the Ravonswood

Greonodiorite).  The rocks arc intruded by muscovitc granitc dykes.

The maximum shaft depth is 162.5 fcet, but most crc sbout 30 foot
dccp. The average grade of orc wag 2 ouncos per ton, though some lodcs
cerricd up to 20 ounccs por ton, but crushings were small and were goancrally

composcd of picked stonc.

Mot Ifmu Plains lrea

The Mount Emu Plains mining orca was worked from 1910 to 1915 ond
from 1939 to 1942. It is in thc Dumbce Zronito adjacent to its coviact with

the Cepe River Beds. The gronitc hare oftun carries muscovite iret-wd ~f the
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mor¢ usual biotite. The orcbodics arc veins of quartz, or grcison with
quartz lenscs, carrying sufflicicnt gelcona, pyritc, arscnopyriic, and

sphalerite to scriously intorferevith gold extraction,

The most important lodc is the Grenite Castle, vhich hés been
cxplored for ebout a third of a milc at the surfacc. It consists of greison
with lonses of quertz occupying o well-marked fissurc striking cost and
dipping stecply fo the ‘'north, It rongoes in width from o fow inches to §
fcot. The quartz scctions, whosce average width is about ton inches, appear
to carry most of the golds The lode has boen worked to o moximum depth of
100 feet in the "Granitc Castle", ond 90 foet in the "Granitc Castle YWest'.
Recoverics from hand-picked shipmonts wore over 1oz. gold/ton, 20021'silvcr/
ton, 8 porcent lead, and nearly 1 percent (Ball, 1941) coppers The high

silver:gold rotio is presumably cduc to tho golena contont.

A smcll but intoresting producer was the Diccon (Dicckan), o 2
to 3 inch quertz leader showing froe gold. Onc rocorded cxomple of its
richness wos £240 valuc of gold ond silver from 681b. of orc. It was
followed to a depth of 60 feot (Russcll, 1912).

Somc of tho lodes wore sufficiently rich in lcad at the surface
for an attompt to be mede to work tham for silver ond lead, but this was not

successful, and mining appcars to hove depanded on gold valucs.

Loluworth Area

Severcel mines situated botwoen Brandy and Toby Crocks (tributarios

of Lolworth Creok) were collectively known as the "Lolworth Diggings",
Gold was discovered in 1926, ond mining coosed in 19533  little wos produced
after 1938,

There wos very little alluvial production on this ficlde The
deposits occur in bictite cdomcllitc of the Lolworth Igncous Complexe  The
adamellitc has beon intruded by various dykces which arc probebly rclated to
the Hundic Ignecous Complex. Thc ore-bodies are later thon the dykes. They
arc cborrant; high-temporoture types, comprising small veins of sulphide
(pyritec, arsonopyritc, chcolcopyrite, spholerite) with a greisconized aurcole,
groisen pipes carrying smell omounts of the same sulphides, ond pogmatitic
quartz vcins, Typical high-tomperaturce mincrals rcéordod s present in

small amounts arc wolfram; scheclite, molybdenite, bismuth, cond towrmalinc.

Crystal Ock Mine

The Crystal Ock wos the site of the originzl discovery., The
doposit occurs in granitc intruded by pegnotitc dykes, ond consists of a
stockwork of gold - ond copper-beorine ~ao:iz veins, A snell ocmowat, of

copper and zbout 3500z. of gold worc preiuced between 1928 mnd 1933, The
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grade averaged about 10z. of gold per ton from pickoed orc. The workings
arc less than 100 foct docp.

Sunrise Group

The only sizocble mines in this group werce the Sunrisc ond the
Big Shines The orc occurs in smell pegmatitic quartz veins occupyiqg
fissurcs in the granite. The Sunrisc produced nbout 800oz. ond the Big
Shinc 2500z.. The orc was high grode - about 5 ounces per ton ot the Swnrirge,.

and 2cz. at the Big Shine, but the ore-bodies were small,

Mons Meg
The Mons Meg lode was discovered in 1934, and werked until 1953,.

The orc-body is a grcisen pipe, vhich clso corries smoll quontitics of galona,
spialerite, cnd chalcopyritc. The ore averaged 17 dwt. per ton; ond was
cnriched wherc the orc-bedy intersceted a dioritic dyke vhich may hove acted
&8 a barricr. The main shaft is 194 fcet decps the totnl producticn was
2700 ozZ..

The Midas mine was the biggest preducer on the Lolworth field;
355002z, of gold werc taken from it betweon 1934 and 1950. The orce occurs in
2 pipc of greiseniscd gronitce. Beosides gold minor spholerite ond cholcopyrite
arc present.  The main shaft is 130 feoet deeps and the average grode was

28dwt. per ton.

llount Stcuort Arca

No geological work hos been donc on most of the mincs nocer Mount
Stowart; over 60 of them crc montionced in Varden's and othor roports. The
nein group on and around Mount Stowert itsclf secm to have mostly north to
north-cast strikcs ond ecasterly dips, ond the averoge thickncess of the lodes is
about 1 foot. The maximum rocorded depth of workings is 112 feet (Tho Surprise).
Distributicn of vzlucs oppcors te hove been crratic.  The totnl recorded

production from the arca is 1650 fine oz. of gold from 2300 tons of ore.

The Brilliant Brumby, wvhich lics to the west of the mein group,
hes been described in some deteil (Cribb, 1939).. The mein line of reof
strikes 3500, and is almost vertical, and offshoots from it form o numbor of
smaller, almest parallel rcefs. The aversge thickness of the rocfs is cbout
1 foct, and the maximum about 3 foct. This outerop can be tracced for 1000
foct, ond surfacc workings oxtend for 700 feet; but the mnin workings, at the
northern end, arc about 400 foct long and up to 78 feot docp. Total rccorded

production is 790 finc oz, from 950 tons of orec.

The Brillient Brumby is being re-opaned by = loesl residu::, Mr,
L. Powcll.
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Generel Notc on Ilineralisation

_ Noteworthy feoturcs of the mincrcslisation on HUGHINDI arc
pogmetitic quertz veins (Leliworth), greison (Lolworth ond itt. Bau Plains),
veins asscciated with dykes, and virtuclly morging int> thom (Upper Cape
(Daintrec, 1868, ond Rends, 1891)), kighly auriferous quertz londers (Mt.
Enu Plains and Upper Cape); and the gonerally crratic distribution of rich

gold velues through otherwise clmost barren rock (Pentlond).

The primary structural control appears to be frocturcs lying in
the North to North-Esset octant.’

Some of the mincralisation of the arce can bo faoirly confidently
roloated to the numcrous granitic dylkes which emanate from the Lolwerth Igncous
Conplcx. The corly workors (notably Dointree) referred to the fovourable
influcnce of "elvan'" dykes on tho mincralisation,; especially ncor Gorge
Creck (Upper Cope district) whore the guartz reefs secmed to him nlmest to
be A continuction to the surfoce of the elven veins themselves". The only
dykes found in this district Aduring the 1963 reconnaissonce survey were white
ademellite dykes related to tiic Lolworth Ignocus Complex. Agoing ot Mount
Remarkable, the only dykes nctod by us werce of altered muscevit: gronite
(cgain belicved to be related to the Lolworth Igneous Complcx). Daintrco
claimed that the "clvan" dykes of the Mount Remorkable district hod

influcnccd the occurrocnce of gold.

Othor mincralisation, for cxemplc ot Mount Davanport ond cast
of Capcville,; is pcrhaps just as likcly to have beon gonctically related to

the Rovenswood CGronodiorite os to the Lolworth Igncous Complex.

The mincralisction ot MTount Emu Plains is fairly obviously rcloted
to the Dumbano Granite.

At the Lolworth Diggings thce mincralisation oppeors to have
followed the intrusion of voriocus dykes. Our infeorence is thot thosc dykes
ond the mineralisction cre part of the Uppoer Permicon(?) Mundic Igncous
Complex. Gold at Golden Hount moy clso be Upper Pormion. 0f tho Mount
Stewart grcup of mincs, ony situcted on Mount Stowart itscelf must ncccesserily
be roloated to the Mundic Igncous Complex because Mount Stcirart consists of

microgronitc belonging to that Compl e
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