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GEOLOGY OF THE INGHAM 1:250,000 GEOLOGICAL SHEEr AREA 

SEe 55/10 QUEENSLAND 

Sm~UillY 

This report covers the work of combined field parties of 

the Bureau of Mineral Resources and the Geological Survey of Queensland, 

which spent s0veral months mapping the Ingham 1:250,000 Sheet area 

during 1962 and 1963, as part of a continuing program of the regional 

mapping of North Queensland that started in 1956. 

Portions of succeeding depositional environments of the 

Tasman Geosyncline are represented in the Ingham sh0et area: they 

are the Lowor Silurian Wairuna depositional area, the Upper Silurian 

Kangaroo Hills Trough, the Devonian Hodgkinson Basin, and the 

Carboniferous Clarke River Basin. A Precambrian environment may also 

be preserved. The formations contained in th0s0 basins were folded 

and faulted during a number of orogenies, the last one of which took 

place during the C~rboniferous and was accompanied by larg~-scale 

igneous activity. As a result, the area is now largely occupied by 

granite, volcanic rocks and numerous dykes, wheroas the original 

sedimentary deposits nre preserved only sporadically within the limits 

of the Sheet area. Our knowledge of the geological history is 

therefore very incomplote. 

The grnnites arc divided into several lithological groups, 

and appear to have had a complex history. They intrude the volcanics 

and are intruded by the acid and basic dykes. The inferred range of 

thoir agos is from Upper Carboniforous to Permian. 

All theso Palaeozoic rocks are unconformably overlain by 

flat-lying CainOZOic sediments and basalt, romnants of which now form 

tho Lucy Tableland and its fringe of mosas and buttes, and are 

generally latoritiz0d. Probably by th0 0nd of the Pliocene or the 

beginning of the Pleistoceno, the old Tertiary surface w~s broken up by 

differential vertical movements. Its western part was elovated and 

now forms a somewhat dissected plateau; its eastern part foundered 

and is represented by the coastal plain with its Quaternary alluvial 

deposits, and farther east by the submerged continental shelf. 

Tin (as cassiterite) and tungsten (as wolfrrumite) are tho 

only metals produced in any quantity from the Ingham Shoot area, the 

tin oocurs in alluvial depOSits, deep leads and in lodes. Tho workings 

are mainly concentrated in tho Kangaroo Hille Minoral Field, most of 

which lios in the adjoining Townsville Shoet area to the south. Antimony, 

bismuth, molhbdentim, copper, lead, zinc, gold, and silver are also 

known from the Ingham Shoet area, but their occurrences are either 

unpayable, or he.ve yielded insignificant amounts of ore only, mostly 

as a by-product from the wolfram mines. Industrial mat0rials being 

producod are clay and road motal or aggregate. 
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GEOLOGY OF THE INGHAM 1:250,000 GEOLOGICAL SHEET AREA, 

SE 55/10, QUEENSLAND .. 

INTRODUCTION 

The Ingham 1:250,000 Sheet area lies in North 
Queensland, bounded by longitudes 1450 30' and 1470 east, 
and latitudes 180 and 190 south. It is 400 miles north of 
the TropiC of, Capricorn. More than half of the area is 
occupied by the continental shelf with its Great Barrier 
Reef and continental islands; the mainland consists of a 
flat coastal plain, ranges, and a plateau in the west. 

Mueh of the fo11.wing e1imato10gical information 
is taken from the Atlas of Australian Resources (1954): 
the average monthly maximum and minimum temperatures in' the 
area are of the order of 850 and 700 in January, 750 and 
550 in July. The high country is cooler and has frosts 
every winter. Humidity averages 80 percent in summer, 40 
percent in winter. The main ranges receive more than 80 
inches of rain a year, and this amount decreases towards 
the south-west to about 30 inches. The rain is concentrated 
in the period January to March inclusive, during which the 
monthly rainfall ranges from : ,. 14 to 19 inches; less 
than 2 inches is usually recorded during each of the months 
July, August, and September, except in the ranges. 

The low plain is covered by mixed coastal wood
lands, swamp vegetation, and mangroves; the ranges and 
eastern part of the plateau carry dense tropical rain 
forest, which gives way slowly or abruptly to high-rainfall 
eucalypt forest and then to savannah woodland to the west. 
Most of Hinchinbrook Island is covered with dense, stunted 
scrub. All the high-rainfall. areas grow rank grasses from 
four to eight feet high, and much of the drier western 
plateau is covered with spear grass. 

Figure 1 shows the main settlements and lines of 
communication, as well as the subdivision of the Ingham 
Sheet into I-Mile Sheet areas. Inghrnn, with a population 
of about 5000, is the only town of any size; Halifax and 
Cardwell are small townships, and other settlements consist 
of only a few houses. The area is linked to north and south 
by the sealed Bruce Highway and a 3 foot 6 inch'railway. 
Gravel roads shown on Figure 1 are trafficable in all but 
the worst weather, but other roadS and tracks nre usually 
passable only to four-wheel drive vehicles. Ingham, with 
the only commercial airstrip in the aren, has two scheduled 
flights daily to the north and south. A non-commercial 
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airstrip for light aircraft exists at Camel Creek Homestead 
(which, strictly spenking, is just outside the Sheet area). 
The Lucinda jetty handles coastal freighters, and launches 
have access to Hinchinbrook Island up the tidal creeks on 
the western side; landing on the eastern b.::aches is common
ly made difficult by heavy seas. The coastal pl~in has 
established sugar and dairy industries, and beef cattle 
are raised in the drier western part of the tableland. A 
small rullOunt of timber is token from the rain forest. 

The area is covered by a sketchy 4-mile military 
map of 1943, and partly by more accurate, contoured I-mile 
military maps. More detailed are the Queensland Lands 
Department maps at 4-mile and 2-mile scale. The Army 
Survey Corps in 1963 produced accurate, contoured photo
scale (1:80,000) planimetric maps. Complete air-photo 
coverage is given by 1:80,000 scale vertical photos flown 
by Adastra Airways Ltd. in 1961, and from these the Division 
of National Mapping has prepared uncontrolled photo-mosaics 
at scales 1:250,000 and 1:63,000. Older, larger-scale air
photo series are listed in Table 1. 

PREVIOUS INVESTIGATIONS 

Since the first investigations by early explorers 
of the Great Barrier Reef· - Jukes in 1847 and Agassiz in 
1898 - the question of the origin of the continental shelf, 
coastal plain, ranges, and plateau of North Queenslnnd, and 
their relationships, has been discussed in many geomorpho
logical papers written especially in the years 1909 to 
1911, by Andrews (1910), Danes (1911), David (191~, Davis 
(1917), Jensen (1911), Poole (1909), Stlssmilch (1938), 
Griffith Taylor (1911), and others. All, except Agassiz, 
agreed that the features were due to Late Tertiary vertical 
movements. Most thought that differential faulting was the 
main factor (SUssmilch,1938; David,1950; Twidale,1956b); 
others sought the answer in warping and bending (Davis ,1917; 
Kj.ng,1962). Bryan (1925) allowed the possibility of fault-
ing . though he believes thnt most of the landforms 
of east Queensland are due to differential erosion by con
sequent drainage. 

Compared with the interest shown in the physio
graphic problems, investigations of the regional geology 
lagged behind. General geological reports on North 
Queensland, written by Daintree (1872), Maitland (1891), and . 
Jack and Etheridge (1892), include a sketchy account of 
the Ingham Sheet area. More d~tailed though rather inci-
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dental and local geological descriptions were made during 
investigations of the mining arells, mainly in the KD..ngaroo 
Hills Mineral Field (Cameron, Jnck, Keid, Morton, Reid, 
Saint Smith, Shepherd, and others). After the early 
general 'reports little progress wa.s mnde in the region[1~ 
geology of north-enst Queensland until mapping by combined 
Bureau of Mineral Resources and Geological Survey of Queens
land field PQTties began in 1956. Thd basis of our present 
understanding of the region was laid by these surveys, which 
were 'carried out in the adjoining Sheet areas to the west 
and north. The results are summarized in various papers by 
White, l1yatt, Branch, and Bush in the "Geology of Queensland" 
(J.Geol.Soc.Aust.,7,1960), in Explanatory Notes on the 
Sheet areas aq,joining the Ingham area, and in unpublished 
progress reports. A summary of the regional geological 
history of the Cairns Hinterland was given by lilfhi te (1961). 
Branch (1962) exhaustively discussed the Late Palaeo~oic 
igneous rocks and their origin. 

Papers on laterites and soils in North Queensland 
are those by Simonett (1957) and Connah and Hubble (1960). 
The Great Barrier Reef and continental shelf were treated 
in great detail by Fairbridge (1950). 

Work done within the limits of the Ingham Sheet 
includes a survey of the Blencoe Creek - Herbert Falls area 
(Wolff,1959), and a reconnaissance of the Kangaroo Hills 
area (Tweedale and Bush,1957). The Bureau of Mineral 
Resources carried out aeromagnetic surveys over the con
tinental shelf (1959), a gravity survey (1961), and seismic 
surveys in the Herbert River area (1962). Finally, this 
report and the accompanying map are the result 'of field 
work carried out by a joint party of the Bureau of Mineral 
Resources and the Geological Survey of Qu~ensland during 
September, 1962, and from May to July, 1963. 

PHYSIOGRAPHY (see Plate 2) 

From west to east, the area m2Y be divided into 
five physiographic units: 

a. the plateau, with remnants of the Lucy Tableland 
b. the ranges 
c. the coastal plain 
d. the continental shelf 
e. the islands 

The general trend of the major physiographic units is north-
west. 

The plateau, which occupies the western part of 
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the area~ is from 1200 feet to 2200 feet high. It slopes 
gently south-west, and its highest parts lie along the 
steep scarp rising from the coastal plain. The plnteau 
represents an uplifted and variously dissected, ~omposite 
surface (F~g. 2), which had been covered by a thick blanket
ing soil profile, parts of which might be termed lateritic. 
Undissected remnants of the original and deeply weathered 
surface are seen in buttes and smooth mesas (Lucy Tablelend), 
mainly in the centrnl-west of the plateau. The Lucy Table
land has erosionol as well as aggradational components 
(Fig. 2) which are of somewhat different age, as can be 
observed in the area west of the Ingham Sheet boundnry. 

For the most part the plateau has been dissected 
just below the level of the old surface to an intricate 
pattern of hills and ridges wi'th accordant summits and 
dendritic drainage and, in many places, still with remnants 
of the deep weathering profile on hill tops. In detail the 
texture of dissection shows severnl forms, from generally 
undulating country in the sedimentary Kangaroo Hills Format
ion to steep hills and V-shaped valley topography between 
Blencoe Creek and Smoko Creek; hornfelsed or indurated 
sediments along granite contacts have been imprinted with a 
fine dendritic drainage pattern. The level of the old sur
face is broken by granitic monadnocks. 

The original, Tertiary erosion surface (II in 
Figure 2) had broad, gentle elevations and depressions 
corresponding roughly with the present divides and catch
ment areas. The mean depth of subsequent erosion has been 
of the order of 150 to 200 feet, and 400 feet is, a maximum. 
If the main uplift began at the end of the Pliocene, the 
average rate of erosion must have been in the vicinity of 
1/5 to 1/10 inch per century. Great differences in altitude, 
within a short distance, of flat-lying soil remnants are 
suggestive of post-Tertiary fault movements, for example in 
the area west of Dingo Mountain near Kirrama Homestead. 

The plateau is bounded on the north-east and south
east by, and merges with, a belt of ranges, all of which rise 
to above 3000 feet. They are rugged and youthful, display
ing steep cliffs, gorges, and waterfalls, such'as are also 
found along the scarp of the plateau. These ranges ma.y be 
the remnants of one or more uplifted, older erosion surfaces 
(I in Figure 2): the highest pOints throughout the area , 
appear to form an accordant summit level 3000 to 3500 feet 

, high. 

There is some evidence that the ranges are in 
places bounded by faults - e.g. the presence of clean, curved 
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lineaments a.long the steep scarps, with triangular facets 
on spurs against the lineament; and the existence of 
straight-lined geological boundaries along some of the 
postulated faults in places where straightness would not 
normally be expected. These inferred faults trend generally 

north-west and east, giving the ranges a blocky outline 
especially from the Cardwell Range northwards, with recti
linear embayments such as the one along Kennedy Creek. 
That the embayments are essentially down-faulted areas is 
also suggested by the lack of water-courses large enough to 
account for their formation by erosion. 

The nature of the uplift that led to the formation 
of the plateau and ranges of north-east Queensland remains 
disputable. Most of the earlier physiographers presented 

the ranges and plateau as uplifted faultblocks, and the 
coastal plain and continental shelf as foundered areas 
(Andrews ,1910; Danos,19l1; S~ssmilch,1938; David,1950; 
Twidale, 1956) • Davis (1917), however, explained the physi
ography by warping or flexuring and contended that successive 
axes of flexure gradually shifted westwards; and King (1962) 
states that " ••• in the modern view the numerous scarps of the 
eastern region are erosional in origin, and recent faulting 
is negligible in Australia". He explained the scarp as a 
pediplanation phenomenon, and as due to p:?trallel retreat of 
a scarped hills lope during pedimentation after warping. 
Marks (1924) and in part also Bryan (1930) were adherents 
of differential erosion as the major factor in the geneSis 
of the ranges, but this cannot be upheld for the Ingham 
area, where the participating rock units are of fairly 
uniform or non-contrasting lithology. 

Although it is true that differential erosion may 
have accentuated some of the landforms, and that scarp re
treat has taken place (irregularly in places, and therefore 
obscuring original faultlines), faulting is here still 
considered to have been the fundamental cause of the uplift. 
Reasons are: 

1. The rectilinear, blocky outline of ranges and embay
ments and straight formational contacts in places. 
Actual field and microscopic evidence has been found, 
for example along the eastern side of the Cardwell 
Range, though the age of this faulting is not known. 

2. The altitude of Hinchinbrook and Palm Islands, and 
the westward slope of the plateau, are arguments 
against flexuring or down-warping to the east. 

3. The coastal plain is an area of Quaternary shallow-
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water sedimentation on a basement that is now well 
below sea level, whereas the drainage and topography 
of the adjacent plateau and ranges show strong re
juvenation and some indication of stages of uplift. 
These points suggest (repeated or continuous?) 
subsidence in the coastal plain area, and repeated 
uplift of the plateau area, whereby a possible hinge 
zone, in case of flexuring, would be non-existent or 
would have to be very narrow. 

The age of the main uplift has variously been 
estimated as Miocene and Pliocene (David~ 1950), post-Miocene 
(SUssmilch, 1938), mainly end of Pliocene (Andrews, 1910), 
"Late Tertiary" by most authors, and Pleistocene by Bryan 
(1925). The uplift seems to fit in well with the Plio
Pleistocene Icymatogenic ' movementsl)of the Gondwana con
tinents, as described by King (1962, pp.224-227), but appears 
to have taken place in stages (Fig. 2). 

Whereas the plateau is a surface of erosion and 
denudation, the coastal plain is an aggradational feature. 
Its deposits attain a known thickness of as much as 316 feet 
in the Herbert River delta (Calvert, 1959). The plain is 
flat, and very little above the present sea level; an alter
nation of marine and freshwater sediments may be expected in 
the stratigraphic column because of fluctuating sea levels 
during the Quaternary, and possibly also because of different 
rates of subsidence of the basement. 

The present cycle is one of slight erosion, follow
ing a Recent 15-foot drop of sea level estimated by Browne 
(1945) to have occurred 3000 to 4000 years ago. The streams 
are cutting down in their terraces and outwash fans at the 
foot of the hills. 

The coastal plain is mainly a large floodplain, 
swampy in many places. Natural levees border the Herbert 
River. Talus and scree slopes and outwash fans are spread 
out along the foot of the mountains. In many places the 
sediments in these outwash fans are partly cemented, and are 
mottled with iron oxide. Nearer the sea are strips of old, 
vegetated beach sands~ on air-photos displaying old shore
line trends; north of Cardwell in particular they are inter
spersed with lagoonal deposits (mud and salt pans) and man-

_ ... :...:..: 1) 'Cymatogeny' is define d by King as a mode of crustal 
deformation between epeirogeny and orogeny in which 
the earth's surface is thrown into great waves or un
dulations commonly hundreds of miles across nnd thous
ands of feet high . 
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grove swamps. Broad fringes of mangrove swamps with a con
fusing maze of tidal inlets and saltwater creeks are common 
along the coast, especially along either side of Hinchinbrook 
Channel. 

The coastline shows two north-west trend ing sections 
(oonformable with the regional structural trend) joined by 
transverse north-north-east sections. This is characteristic 
of much of the North Queensland coast. 

The ~tinental shelf is apparently continuous with 
the coastal plain: the present coastline would shift many 
miles either way on a rise or fall of sea level of a few 
tens of feet. The sea depth is generally between 100 feet 
and 200 feet. The shelf basement is covered by terrigenous 
sediments containing lenses and tongues of reef detritus. 

Borings on Heron Island and nt Michaelmas Cay, outside the 
Ingham Sheet area, show that the thickness of Quaternary 
sediments is at least 400 feet to 500 feet (Fairbridge, 
1950). Little is known about the form of the basement. 
David (1911) thought that it was affected by a series of 
faults, and concluded that the continental island groups 
represent horsts. Fairbridge (1950) considers the shelf 
~qrgin to be the location of a hinge fault. 

Though the longshore currents during the south
east trade winds are northerly, their effect in the Ingham 
Sheet area is partly countered by tidal movements (in 
Hinchinbrook Channel) and by eddy currents (in Rockingham 
Bay). The resulting current movements are imprinted on the 
sand configurations in the shallow water along the coast, 
as seen on air photographs. 

The Great Barrier Reef was not investigated; it 
has, however, been described in detail by Fairbridge (1950). 

The ~inental islands, including Hinchinbrook 
Island, the Family Group of islands, the Palm Islands, and 
the islands in Rockingham Bay, may be considered as separated 
parts of the ranges. They generally have a drowned topo
graphy, owing to a post-glacial rise of sea level of ~bout 
200 feet. A more Recent 15-foot relative fall of the sea 
level is indicated by raised beaches and some emerged alluvial 
flats, and was responsible for the connection of Cape Richards 
and Cape Sandwich with the main mass of Hinchinbrook Island. 
Since then, longshore currents have been depositing sand 
against the connecting mudflat area between Mount Bowen and 
Cape Sandwich, and on the resulting strip of sand, 1700 feet 
wide, the trade winds have built a series of U-dunes that 
hawe grown together into an irregular toothcomb pattern in 
which the "teeth" are facing south-east . 
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The drainage merits separate discussion. It is 
worthy of note that the Herbert River, the main stream in 
the area, runs east against the general south-westerly tilt 
of the plateau. The same feature is found in many other 
places along the North Queensland plateau, and it has been 
shown (Taylor, 1911) that such rivers were originally con
sequent streams flowing west, but were deflected to the east 

during the Late Cainozoic following warping or tilting a
long north-south axes to the west of the old main divide, 
which is represented by the zone of ronges along the edge of 
the plateau. The Herbert River is no exception, and further 
evidence for its original westerly flow direction may be 
sought in the tendency shown by a few of its tributary 
junctions to head upstreams. 

Before its deflection, the Herbert River may have 
been part of any of the principal west-draining river systems 
in the vicinity: the Einasleigh River (via the Upper Burdekin), 
or the Mitchell River (via the Millstream and Barron River). 
The area of wides?read (?)Pliocene aggradation (Cz), west 
of the Ingham Sheet area, between the Herbert and Upper 
Burdekin Rivers perhaps denotes a former connection between 
the two systems. 

The time of deflection is not precisely known, 
but may be inferred from the following. The Lucy Tableland 
is composed of two components, which are best recognized in 
the region immediately west of the Ingham Sheet area: they 
are an older, undul'ating, lateritized erosion surface, merg
ing with a flat, younger, aggradational surface which was 
formed over parts of the older surface (cf. Fig. 2). The 
sediments of the younger surface were probably deposited 
during a period when the original upper reaches of the 
Herbert River and the Upper Burdekin River (hence including 
the parts now wi thin the Ingham Sheet area) be.oame sluggish, 
meandering streams as a result of rising intermediate base 
levels to the west, following upwarp and damming by basalt 
flows (Taylor, 1911; Best, 1962b). By the end of this 
period the rivers became completely dammed, as suggested by 
beds of diatomite at the top of these deposits, and the 
rive~s subsequently found an outlet to the east, through 
the diVide, either by capture or by overflow in passes. 
The period of deflection was probably Pliocene, as the 
diatomite is thought to be of about that age (Best, 1959). 

As soon as this break-through occurred, a start could be 
made with the cutting of a gorge through the old divide. 

A pronounced uplift at the end of the Pliocene or the be-
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ginning of the Pleistocene strongly rejuvenated the drain
age, and deepened the gorge, which has since then cut back 
about 35 miles. Renewed uplift, or, possibly, climatic 
changes during the Holocene are indicated by remnants of a 
shoulder low down in the gorge, neor the Herbert Fal,ls west 
of the Ingham Sheet area; by two nick-points in the river 

profile below the falls, in the same general locality; and 
possibly by terraces in the alluvium along Garrawalt Creek 
and other streams on the plateau. 

The plain traversed by the lower part of the 
Herbert River is a large delta, across which the river per
petually shifts. Old channels of the Herbert River in this 
deltaic region are represented by the Cattle, Trebonne, Palm, 
and Victoria Creeks, which are partly dry and swampy, but 
whose meandering loops and old ox-bow lakes are still clear
ly recognizable from the nir. The Herbert River has probab
ly gradually migrated to the north as a result of sandbars 
and spits 'continuously building northwards under the influ
ence of the longshore currents. Levee deposits south of 
the river have spilled over the deserted upper channels of 
Trebonne and Palm Creeks. 

STRATIGRAPHY (see Table 2) 

Wi thin the Ingham Sheet are~'., several depositional 
environments of the Tasman geosynclinal system are represent
ed, each of a different age. They are the Hodgkinson Basin, 
the Kangaroo Hills Trough, the Clarke River Basin, the 
Wairuna depositional area, and possibly a Precambrian sedi
mentary environment. The formations in these basins were 
folded and faulted during a number of orogenies, the last 
one of which took place during the Carboniferous and was 
accompanied and followed by large-scale igneous activity. 
As a result, the area is now largely occupied by granites, 
volcanics, and dyke rocks, whereas the older sedimentary 
deposits are, within the limits of the Sheet area, on"y 
sporadically preserved, chiefly in the western 'and southern 
border areas. Unconformably overlying all these rock units 
are remnants of Cainozoic laterites and sediments and a few 
basalt flows. 

The stratigraphy is summarized in Table 2, and the 
geological history on page 270 

PRECAMBRIAN (?). 

The Running River MetamorEhics, named by Wyatt in 
1964, occur in the Hidden Valley area in a north-east trend-
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ing belt which forms an extension from their type area in 
the adjoining Townsville 1:250,000 Sheet area. Prior to 
this survey they had been regarded as part of the Silurian 
"Ewnn Mete.morphics" (Informal name - Tweedale Dnd Bush, 
1957; ,and Bush, 1960), but mapping in the type area seems 
to suggest a structural and metamorphic unconformity with 
the lower-grade "Ewan Metamorphics" (Wyatt, person~l com
munication). The Running River Metamorphics are thought by 
Wyatt to be possibly Precambrian because of their degree of 
metemorphism, but an Early Palaeozoic age is by no menns 
excluded. 

In the Ingham Sheet area, the formntion consists 
of runphibolites and coarse mica schists. The former comprise 
a variety of massive as well as banded and foliated rocks 
composed of combinations of amphibole, clinopyroxene, 
plagioclase, apatite, sphene, biotite, alkali feldspar, and 
some quartz. In some thin sections, the effects of post
metamorphic or para-metamorphic shearing are obvious, and 
include, apart from the usual physical defor~~tion, nlso 
the breaking-down of monoclinic pyroxene (?diopside) into 
hornblende, actinolite, uralite, epidote miner~ls, and psle
brown biotite, either directly or in stages. In extreme 
cases pyroxene-rich rocks are seen to be transformed into 
foliated rocks with hornblende-rich and biotite-rich layers. 
In other foliated rocks, layers may be composed entirely of 
either pyroxene, plagioclase, or pale-brown biotite, a result 
at least in part of metamorphic differentiation. The colour 
of the amphiboles ranges from green-blue to darker green or 
brown-green. In some specimens the feldspars include an 
alkali feldspar, most probably and commonly albite. Sphene 
and apatite are abundant in several specimens. 

Although most of the normal plagioclase amphi
boli tes were probably derived from basic igneous rocks, some 
of the specimens rich in diopside and variable of texture 
are most likely calc-silicate rocks. 

The Running River Metamorphics are intruded by 
Upper Palaeozoic granite and dykes, and along most of their 
eas.tern margin are faulted against the granite. Locally, 
sheared and granitized rocks and a little biotite-quartz 
hornfels occur against the granite boundary. / . 

• 
PALAEOZOIC. 

A small area of weathered, grey-green sandstone, 
Siltstone, and black shale on the western margin of the' 
Ingham Sheet area has been correlated lithologically with 
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the Wairuna Formation mapped in the adjoining Einasleigh 
Sheet area (White and Wyatt, 1960), and originally called 
"Wairuna Beds" by Maitland in 1891. They were tightly fold
ed, probably during more than one episode, and have a north
north-easterly regional strike. No fossils were found, but 
in their type area they are reported to contain graptolites, 
trilobites, brachiopods, pelecypods, corals, and bryozoa 
of Late Lower Silurian age, and to have been deposited in an 
unstable shelf or shallow basin environment. The formation 
is intruded by the Upper Palaeozoic granites and dyke rocks, 
though some dark, fine-grained porphyries may represent 
interbedded volcanics. The bounde.ry with the Kangaroo Hills 
Formation has been drawn quite arbitrarily, as the rare and 
very weathered outcrops do not permit a satisfactory ~istincti 

ion. 
The Upper Silurian to Lower Devonian Kangaroo H~~~ 

Formation (originally the "Kangaroo Hills Series" of Saint
Smith, 1922h which occupies the south-western corner of the 
Sheet area, consists of interbedded micaceous greywacke, 
quartz greywacke, siltstone, shale, and subordinate sandstone 
or quartzite, mudstone, and lithic conglomerate. Beds are 
commonly between one inch and six inches thick, but massive 
greywacke and thinly laminated siltstone also occur. Grad
ed bedding and bedding structures such as sole marks, flut
ing, and load casts, are common, and small-scale current 
bedding is found locally. Current directions can be deter
mined in many places, but the complex structure precluded the 
reconstruction, during this survey, of palaeocurrent systems. 
The beds a~e isoclinally folded and commonly overturned and 
faulted. Near the boundary wi~h the adjoining Einasleigh 
1:250,000 Sheet area the regional trend is east, but towards 
the east of the outcrop area it changes to north-east. 
Individual bedding strikes, however, are highly variable, 
and may deviate much from the generalized, regional trend. 
A second phase of folding can be recognized north-east of 
Camel Creek Homestead, where a system of more open, similar, 
monocllnal folds plunging steeply south-west was imposed on 
the earlier isoclinal folds with mainly horizontal axes. 

Tweedale and Bush (1957) give the e.ge of the for
mation as Middle Silurian to Lower Devonian, whereas White 
and Wyatt (1960) slfow an age of Upper Silurian to Lower 
Devonian. 

In the adjoining Einasleigh area, White and Wyatt 
(1960) distinguished between a Greenvale Formation and an 
(unconformably overlying?) Kangaroo Hills Foroation. This 
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distinction could not be carried over into the Ingham Sheet 

area - either lithologically or structurally - and the rocks 
in 'the Ingham area that are continuous with the two units in 
the Einasleigh area were therefore all'included in the 
Kangaroo Hills Formation. 

A small, down-faulted wedge of gently folded sedi
ments and some volcanics, nine miles north of Kangaroo Hills 
Homest'ead, was correlated by Tweedale cmd Bush (1957 ) with 
the Clarke River Formation, the type area of which is along 
the Clarke River some 30 miles south-west of Camel Creek 
Homestead. This formation was originally described by Saint 
Smith in 1922 under the name "Clarke River Series". In the 
Ingham Sheet area the formation comprises siltstone, shale, 

sandstone, coarse conglomerate, and acid tuffs and flows. 
Dips are generally less than 30°, though along the faulted 
margins they may be almost vertioal. Lepidodendron fragments 
are abundant in some of the shale, and Tweedale and Bush 
record marine fossils from li;::lestone fl:9aters of unknown 
source near the southern margin of the wedge. 

The age of the formation in its type area ranges 
from Lower Carboniferous (Tournaisinn) to possibly Middle 
Carboniferous; in the Ingham Sheet area the upper part of 
the section has probably been eroded away • 

Sediments olassified as undifferentiated Palaeozoic 
~~~,-------- -

orop out on Mount Helen and other small,isolated hills in 
the coastal plain south of Ingham. They consist of massive 
impure quartzite,- current-bedded in places, and generally 
weathered grey or brown. They are intruded by Upper Palaeo
zoic granite, but otherwise their relationships arc unknown • 

. White (1961) shows the Krulgaroo Hills Trough as continuing 
through this area, and it is possible that these quartzites 
represent shelf sedimonts of that trough, preserved as roof 
pandants in the granite. On the other hand, the Running 
River Hetamorphics crop out in closer vicinity, and a 

correlation with these cannot be rejected on present knowledg~. 
Small inclusions of schist several feet long have 

been found in the granite, and Thomson (1950) recorded 
schist and greywacke just south of Smoko Creek gorge. 

White kaolinized, pos sibly tuffaceous "s£mdstone" 
occurs on the southern Cardwell Range, about 8 miles north 
of Ingham, and is perhaps genetically associated with the 
(?)Upper Carboniferous volcanics (Cl) exposed around it. 

The major group of rocks in the Ingham Sheet area 
is an Upper Palaeozoic igrie~ complex whioh was emplaced 
over a prolonged period and oomprises porphyritic volcancis, 
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various granitoid rocks, and acid and basic dykes. As 
similar granites in adjoining Sheet areas have been shown to 

be Late Carboniferous to Lower Permian by radioactive do.ting, 
the igneous rocks in the Ingham Sheet area are tentntively 
assigned to the same period, pending the results of age 
determinations. 

The compositions and textures of the rocks differ 
widely, but some order can be introduced by mnking the follow
ing, partly arbitrary, groups, listed in what appears to be 
their order of emplacement: 

1. Volcanio porphyries (01) 

2. Diorite and granodiorite (CgI ) 
3. Coarse quartz-feldspar porphyry (Cg2 ) 
4. "Granites", sensu lato (Og3 ) 
5. Micro gran it e (Cg4 ) 
6. Acid dykes 
7. Basic dykes 

Some of these groups are tranSitional, and members in one 
group commonly have affinities with those in other groups. 
This applies mainly to the groups 2 and 4. 
1. The volcanic porphyries (Cl) comprise acid as well as 
intermediate rock types, and include pink feldspar porphyries, 
flinty quartz porphyries~ rhyolite, rhyolitic tuff nnd 
breccia, spherulitic rhyolite, glassy rhyolite, rhyodncite, 
dacite, micro-adamellite porphyry, green-grey dacite porphyry, 
and mnny other modifications and variants. These rocks are 
generally massive and structureless; flovlbanding, 

_'. ' .") where present, dips at various angles 
but is usually steep. I'IIost of the rhyolitic types contain 
phenocrysts of quartz, potash-feldspar (commonly perthitic), 
and soda-rich plagioclase, in a matrix that may be fine
grained, xenomorphic, felsitic, devitrified, glassy, 
spherulitic, or recrystallized. The mafic minerals are bio
tite and less conmonly hornblende, commonly altered in part 
to chlorite and epidote. In some thin sections the amphibole 
is rather blue and may be alkalic. The presence of microcline 
in some thin sections is interesting. Dacites, which are alsq 

I 

wide-spread, contain white plagioclase and clear quartz pheno-
crysts in a fine, dark matrix, and have biotite and hornblende 
as mafic constituents. Feldspar porphyry is well exposed 
along the Wallaman Falls in Stony Creek, from where it was 
described by Branch (1962) as welded tuff with a composition 
grading from trachyandesite at the bottom of the gorge, 
through rhyodacite, to rhyolite at the top. Spherulitic 
rhyolites are common west of Gnrrawalt Creek, and in the hills 
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north and south of Ingham. Tuff and breccias occur on 
Orpheus Island, the northern part of Hinchinbrook Islr.l!l'd, 
the Cardwell Range, and west of Mount Lee. Micro-adamellite 
porphyry is exposed mainly in the north-west, south of 
Cameron Creek. Small areas of andesite occur in the vicinity 
of Tomlin Creek and the Murray River, and some of these out
crops are perhaps plugs or dykes. 

The volcanic porphyries are intruded by associated 
granites and granodiorite. This may be inferred from the 
following points of evidence: 
a. porphyry is intruded by pink granite in Little Crystal 
Creek (not shown on the map), a tributary of Crystal Creek 
on the south-eastern boundary of the Sheet aren; 
b. the pink leucocratic granite in the area east of Oak 
Hills Homestead generally has a chilled border of microgrnnit~ 
against the porphyry; 
c. thin sections of porphyri8s from the vicinity of granites 
commonly show recrystallization and some probable thermal 
metamorphism (formation of fresh, decussate biotite clusters 
probably after hornblende). In places recrystallization has 
been so intensive that the porphyries seem to grade into 
the intruding adamellite, for instance in the area north of 
Oak Hills homestead. 

The general mode of occurrence of the porphyries 
is that of huge, slab-like roof pendants in the sub-horizonta+ 
roof area of the granites. Because of this, the boundary be-, 
tween granite and porphyry in many places follows the scarp 
bounding the ranges and plateau, thus creating the false 
impressionr' that the porphyries have been laid down on the 
granite. 

The porphyries north of Kirr8~a Homestead are con
tinuous with the Glen Gordon Volcanics and possibly with the 
Sunday Creek Volcanics of the Atherton 1:250,000 Sheet area 
(Best, 1962). As the porphyries in the other parts of the 
Ingham Sheet area strongly resemble the northern members, 
they are, for lack of evidence to the contrary, all correlat
ed with the Glen Gordon Volcanics. Their age is given as 
Permian by Best (1962), but Branch considers them Upper 
Carboniferous, which is more likely because they are intrud
ed by granites that are probably Upper Carboniferous to 
Permian. 
2. The group designated diorite ~d granodiorite (Cg1 ) is 
nomed after its most typical rock types, but ,the actual 
range in compOSition is from olivine gabbro to hprnblende
biotite adamellite. This purely lithological grOuPin~--~ 
made for the practical purpose of field mapping only, and 
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does not necessarily imply genetic relationships; it is 
possible, for example, that the gabbro represents a separate 
intrusive phase, or that the more acid adamellites should 
be included with the granites (Cg3 ) into which they appear 
to grade. 

Only the larger outcrop areas are shown on the 
map; numerous smaller and unmapped outcrops are scattered 
throughout the Sheet area. The largest body is an irregular 
stock in the headwater region of Douglas Creek in the south
west. This was mapped as syenite by Tweedale nnd Bush 
(1957), but consists m~inly of coarse to fine-grained horn-
blende-biotite and hypersthene-hornblende-biotite diorites 
and some quartz diorite. 

Olivine gabbro was found at Mount Dora, 4 miles 
west of Kangaroo Hills Homestead. 

South of Mount Fox are two irregular intrusions of 
hornblende diorite, hornblende-quartz diorite, and tonalite. 

Most of the other outcrops consist of hornblende
biotite granodiorite and, especially along Gowrie Creek, of 
hornblende-biotite adamellite. In all the diorites and 
granodiorites studied, sphene, apatite, iron oxides, and 
pyrite are abundant accessories. 

A characteristic of the diorites and granodiorites 
is the presence of xonoliths, which are quite abundant in 
places. They are darker than the host rock, have a high 
percentage of hornblende and biotite, and generally have 
sharp outlines, although in some outcrops they become more 
shadowy and tend towards oomplete assimilation. Most con
tain feldspar porphyroblasts which are probably metasomatic. 
In Gowrie Creek, xenoliths in granodiorite are so numerous 
and large that the granodiorite merely forms veins between 
them. Along the Murray River, a hornblende andesite out
crop was seen to be out by a trellise of fine north-westerly 
veins of granodiorite; further into the granodiorite the 
blocks thus formed become a series of closely-packed, rounded 
lozenges, and grade further still into small, sparse, rounded 
xenoliths. Along the Burdekin River in the west, grano
diorites are oontaminated with andesite, and a grey biotite 
adamellite grades through granodiorite into dacitic or 
andesitic porphyry. 

These examples suggest that much of the diorite 
and granodiorite was produced by assimilation of basic 
material by a more acid magma. However, primary basic magma 
may have existed side by side with this more acid magma, as 
suggested by the preBence of olivine gabbro, and we may 
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expect that some of the granodiorites are normal differentiat
ion products. 

Although normally the granites (Cg3 ) are seen to 
intrude the rocks of this' group (Cg1 ), in at least one out
crop granodiorite seems to intrude granite; hence their 
periods of intrusion probably overlapped. 
3. Intrusive coarse qu~~f~ldspar porphyries (Cg2 ) of a 
characteristic appearance occur in several places in the 
Ingham Sheet area, but are sufficiently developed to be mapp
ed as a separate unit only in the Cardwell Range, about 16 
miles north-north-west of Ingham. Here they occur as rocks 
of variable texture anjog~mposition, and are intimately 
associated with other/types, mainly altered dacites, which 
in places seem to grade into the porphyry. The porphyry 
(Cg2 ) is easily distinguishable from the other igneous rocks 
in the Sheet area by its large, idiomorphic phenocrysts of 
feldspar and quartz, commonly 1 cm. to 2 cm. across. Its 
composition ranges from micro-granodiorite to micro-granite. 
The feldspars are plagioclase and orthoclase; in plnces pink 
orthoclase is rimmed by white albite or oligoclase. The 
groundmass is a more or less altered, fine-grained, equi
granular, xenomorphic aggregate of mainly quartz and alkali 
feldspar with hornblende, biotite, apatite, and secondary 
sericite, chlorite, epidote, and calcite. There are 
indications of strong recrystallization in the groundmass, 
and the phenocrysts are much altered nnd locally crushed or 
strained. 

The complex is surrounded by pink granite, against 
which it is faulted on the eastern side and possibly also on 
all other sides. The time relationships between the coarse 
porphyries and the surrounding granite (Cg3 ) are not known 
because of the faulted contacts. Possibly the porphyries 
are older than the granite in view of their ass;Jc intion with 
(volcanic?) dacitt3, and the'ir recrystnllization. However, 
similar porphyries occur elsewhere in the Cairns hinterland 
as broad dykes cutting through the youngest granites; further~ 
more the dacite need not necessarily be volcanic but could 
be a dyke rock, and the recrystallization may also be inter
preted as a protoclastic effect caused by emplacement of the 
porphyry during the faulting and shearing that affected the 
granite. It is therefore equally possible that the porphyry 
is later than the granite. 
4. Under the heading of Granite (sensu lato, Cg3 ) are 
brought together granitOid rocks of various compositions and 
textures ~ich apparently grade into one another: grey to 
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light-pink biotite granite and adamellite; pink leucocratic 
granite and alaskite; grey hornblende-biotite adamellite; 
peralkalic riebeckite granite; micro-granite, micro
adamellite, aplite, and pegmatite. The colour of these rocks 
ranges from grey, creamy or soft pink in the adamellites to 
pink and red in the more ,alkalic members; the leucocratic 
alkali granites and alaskites especially are generally deep 
pink to red. Most of the rocks are porphyritic in varying 
degrees. The microperthitic potash-feldspar is microcline
perthite in places, but the typical microcline twinning is 
commonly only faintly discernible, and it is probable thnt 
some of the untwinned potash-feldspar in other specimens is 
untwinned microcline rather than orthoclase. Microperthite 
of the lamellar vein, film, or string perthite type is 
especially well developed in the leucocr~tic alkali granites 
and alaskites. Granophyric quartz-feldspar intergrowths 
are common in the most acid and leucocrntic rocks. 

The predominant type of Cg3 granite south of the 
Herbert River Gorge is a coarse, pink alaskite, whereas 
north of the river a far greater range of rock types exists. 
The alaskite is composed of quartz, microperthite, albite 
or albite-oligoclase, and a little brown biotite which is 
commonly chloritized in part. Epidote-zoisite minerals are 
common as an alteration product of plagioclase nnd biotite, 
and zoned orthite is run uncommon but persistent accessory. 
North of the Herbert River are variants of light-pink or 
grey, hornblende-carrying biotite granites and ademellites. 
Near the bridge at Blencoe Creek in the north-west, a small 
outcrop of micro-adamellite with randomly oriented aciculnr 
hornblende resembles the micro-adamellite of Mount Stuart, 
near Townsville. Muscovite-biotite granite was seen in one 
place only, namely on Goddard Creek, where it crosses the 
Kirr~~a Range road. 

Micro-granite, nplite, small granite pegmatite, 
and fine-grained porphyritic l'llE!.rginal granite nre 10c[1.1 
modifications. Boundaries between the fine-grained marginal 
granite and similnr-Iooking volcanic porphyries are trans
itional in places, and are therefore arbitrarily drown on 
the map, for exrunple in the area north of Oak Hills Home
stead. This is probably a textural convergence between a 
chilled and contaminated granite border on the one hand and 
recrystallized, granite-intruded porphyry on the other. 
Microgrnnite very commonly occurs as n chilled border of 
granite in contact with volcanic porphyries; where they are 
present in the oiddle of intrusions they probably indicate 
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roof areas of the granite • 
. An interesting rock is the riebeckite granite of 

Hinchinbrook Island (de Keyser, 1964). This granite is 
si~ilnr to the alaskite with which it is ass0ciated, being 
composed of quartz and microperthite, but with a little 
interstitial soda-amphibole. The rock is somewhat drusy; 
pegmatitic schlieren are common, and in these riebeckite may 
attain dimensions of more than 6 cm •• Chemically the 
mineral is an arfvedsonitic riebeckite, but it has some un
usual optical properties. The drusy character of the rock, 
the formation of pegmatite, the late formation of the inter
stitial riebeokite, the strong alteration of original biotite, 
and the wide-spread formation of deuteric albite seem to 
point to a late-stage alteration of the rock by hot, sodic 
solutions or vapors. 

Most granites are weatherGd and altered to vary
ing degree: feldspars are sericitized and kaolinized, and 
mafic minerals chloritized nnd epidotized. Epidotization 
is particularly common in many alaskj.tes and in the faulted 
granite south-west of Kangaroo Hills Homestead, which also 
contains some tourmaline ~nd is intruded by thick veins 
and stringers of quartz. 

The granites have indurated the Palaeozoic sedi
ments they intrude, and biotite or garnet hornfels is 
developed locally. They have recrystallized the volcanic 
porphyries in their vicinity, and in the Fungus Creek area 
the porphyry nppears to have become granitized by the 
development of potash-feldspar porphyroblasts. 

Field relationships show that the granites were 
not intruded in one single phase. In general the more ncid 
rocks are later than the less aCid, as might be expected, 
but this does not necessarily mean that all similar phnses 
are of the same age. 

No absolute age determinations have yet been made 
on the granites of the Ingham Sheet area •. Age determinntion~ 
on granites elsewhere in the Cairns hinterland indicate e 

spread fro~ Middle Carboniferous to Lower PeI'I!linn; the 
later grnnites OGcur in the Cooktown nrea in the far north, 
and the earlier in the Atherton and Einasleigh 1:250,000 
Sheet areas to the west. In the Townsville Sheet area, 
Permo-Carboniferous volcanics are intruded by grnnite 
similar to that occurring on the Palm Islands. Hence, the 
age range of the granites (Cg3 ) in the Ingham Sheet area 
may be tentatively put as Upper (?)Carboniferous to Permian. 
5. The Gorge Range south of the Herbert River consists of 
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two stocks of a pink, leucocratic micro-granite and porphy
rytic micro-granite (Cg4 ) which are elongated in a north
westerly direction. The southern stock tails off into a 
narrow dyke to the south-east, which in turn le~ds into an 
inferred fault. The rock consists of quartz, perthite, and 
microcline, with a little biotite, iron oxides, sphene, 
tourmaline, and rare blue soda-amphibole. Granophyric 
textures are common, and the rock is somewhat drusy. 

Although the micro-granite (Cg4 ) is very similar 
to the micro-granites associated with the granites (Cg3 ), 

it is thought to be younger than these (see page 18) and is 
therefore shown as a separate unit on the geological map. 
6. The geological map gives only a sketchy picture of the 
many swarms of acid dyke~, in the Ingham Sheet area: all the 
large swarms shown are in, open country where they can be de
tected on airphotos, but more are known to occur in heavily 
timbered country where photo-interpretation is hardly 
possible. The numbers of individual dykes in the swarms is 
far greater than shown, to the extent that in places they 
obscure the granite country rock. 

These acid dykes consist of rhyolite, felsite, 
aplite, trachyte, and, near the western boundary of the sheet 
area, a few riebeckite micro~adamellites. Coarse, pink 
feldspar porphyry dykes are found mainly in the Hidden Valley 
area, but are also known at Mount Farquharson and in the 
Cardwell Range. Most of the dykes are weathered pink or 
mauve, but where fresh their groundmass may be light or dark 
grey, black, mauve, cream, or pink, and their texture finely 
crystalline to' dense and flinty. 

The dykes cut all the igneous rocks so far describ
ed. Most are only a few feet to a few yards wide, but owing 
to their enormous number the total dilatation of their country 
rock must have been considerable. Almost all acid ,dykes 
trend north-west, parallel to the direction of the Palmerville 
Fault. 
7. Although basic dykes are found throughout the area, they 
are far less numerous than the acid dykes, and their trend, 
though generally north to north-west, shows a wider range of 
deviations. Most are hornblende, augite, or olivine doler
ites or quartz dolerites; some are andesite or andesite 
porphyry. In the Hidden Valley area a few altered diorite 
dykes were found. 

The basic dykes were, on the whole, formed later 
than the acid dykes, but several phases of intrusion do 
exist, and their emplacement overlaps that of the acid dykes. 



20. 

The age of the dykes is not known, but in general 
they appear to represent the last phase of the late Palae
ozoic period of igneous activity. It is possible, however, 
that the olivine dolerites may be associated with the Late 
Cainozoic vulcanism. 

Relationships~nd genesis of th~~£~r Pal~~ic igneo~ 
rocKs: 

The igneous rocks in the Ingham Sheet area have a 
complex history. Conta.cts between related rocks of one type, 
and intrusive relationships between different types, indi
cate a multi-phase emplacement of the igneous complex, and 
although the granite masses appear to form a coherent, 
batholith, they are in fact composite bodies, as is shown 
in the following examples, which are only a few of many. 

Small textural and compositional variations in the 
Palm Island granite, as well as its photo pattern, suggest 
that the rock was emplnced as a series of sheets. 

Older granite may be metasomatic ally or thermally 
affected by later granite, as is indicated in an exposure 
on the Gregory Highway on the southern bo~ndary of the Sheet 
area, where grey biotite micro-adamellite is intruded by 
pink leucocratic granite, and, probably as a result of thiS, 
porphyroblasts of microcline have been formed in the 
adamellite. The leucogranite has a horizontal margin of 
pegmatite and nplite in contact with the grey micro
adamellite. 

In the Gorge Range, the micro granite Cg4 is 
thought to be later than the granite Cg3 because it appears 
to be intruded along, and to pass into, a fault traversing 
the granite; furthermore, the microgranite Cg4 carries some 
tourmaline, and the mylonite zone along the Palmerville 
Fault through the granite at Smoko Creek is intensively 
tourmalinized. These observations suggest that there was a 
post-(Cg3 )granite magma phase enriched in boron and intruded 
along faults as microgranite. 

Apart from sharp intrusive contacts between 
different granites, there also appears to be a continuous 
gradational range of Cg3 granite types from grey hornblende
biotite adamellite through grey and pink biotite granite to 
leucogranite, and from fine-grained to coarse-grained 
varieties. The changes take place by: 

change in type of ferromagnesian mineral from hornblende 
to biotite; 

decrease in proportion of ferromagnesian minerals; 
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decrease in plagioclase content; 
increasing tendency to form granophyric textures nnd ex-

solution microperthites. 
Because in the granodiorite group CCgl ) complete gradation 
was seen between hornblende-biotite adamellite and basic 
hornblende diorite, a continuous oompositional range mny 
exist in tho two groups C,gl and Cg3 , hornblende-biotite 
adamellite forming the' common link. This should be regarded 
ns a lithological range only, as it is quite possible that' 
two magmas-one basic, one acid-have partiCipated. In other 
words, it is considered likely that the igneous sequence re
sulted not only from fractionation differentiation but also 
from assimilation and hybridization. For example, the 
abundance of basic xenoliths and associated digestive features 
in the hornblende-biotite granodior~tes and quartz diorites is 
sufficient evidence to suggest that these rocks were pro
duced by assimilation of, most probably, basic igneous rocks 
by a granitic melt. It is also shown that where intrusive 
contacts nre exposed the more acid members are later than 
the more basic rock. This does not mean that all members of 
identical lithology are of the same age: elsewhere in the 
Cairns hinterland it has been shown by K-Ar age determination 
that identical rock types may have different ages in differ
ent areas, so that there is a widespread chronological over
lap between the various rock types. 

Although no modal or normntive data are available 
for the granites in the Ingham Sheet area, nor their trace 
element distribution or absolute ages, an attempt is mnde 
to sketch the igneous history along the following lines: 

Primary basic magma, assumed to have existed at a 
certain levEll in the upper mantle, was intruded during the 
Late Palaeozoic orogeny. At the same time granitic magma 
was being generated by differential melting and &latexis 
owing to the' increased temperature and pressure. P.fter the 
orogeny had passed its climax, and stress release had set in, 
both acid and basic magmas could find their way quickly to 
the surface and be emplaced as volcanic sheets and dykes. 
During this process intermingling of the two magmas probably 
took place. The main part of the acid magmas or migmas, 
however, slowly made its way upward as diap±ric masses, which 
on their way intersected much basic material of the earlier
intruded primary magma. Contamination and assimilation 
followed on a large scale, giving rise to the xenolithic 
diorites and granodiorites. Later waves of 'granite intrusions 
were less contaminated, for the chemical differences between 
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them and the traversed rooks, which were largely composed of 
contaminated granites of the previous phase, had decreased 
considerably. Hence the normal processes of fractionation
differentiation could beoome of increasingly greater 
importance. Plutonic igneous activity finally declined, but 
fractures caused by continuing post-orogenic tensional stresses 
provided channelways along which rest-magma and primary basic 
magma could rapidly surge upwurds and form dykes. The em
placement of basic dykes was more prolonged because of the 
availability of primary magma after all the acid rest-mA.gma 
had solidified. 

The scarcity of outcrops of basic igneous rocks 
such as gabbro and diorite is perhaps due to their not hav
ing the "buoyancy" of the acid melts which, because of 
their lower specific gravity, could rise higher in the rock 
pile by diapirism. 

Correlation of the Late Palaeozoic igneous rocks. 

The reasons for correlating the volcanic porphyries 
in the Ingham Sheet area with the Glen Gordon Volcanics have 
been set out on page14 • Time correlations of the various 
granites with named and defined granites in adjoining areas 
are not yet possible. The bodies of granitic rocks are 
oontinuous with undifferentiated pink leucogranite (de Keyser, 
1963b) to the north; with Herbert River Granite (Branch, 
1962) to the west; and with Oweenee Granite (Wyatt, in White, 
Stewart, Branch, Green, and Wyatt, 1959) to the south. Parts 
of the granite are lithologically similar to each of these, 
and also to the Elizabeth Creek Granite (Branch, 1962), to 
the pink Castle Hill,granite in Townsville, and to the Tully 
Granite Complex at Tully on the Innisfail 1:250,000 Sheet 
area. Much of the rock shown as Herbert River Granite along 
the eastern border of the adjoining Einasleigh Sheet area 
resembles more strongly the Elizabeth Creek Granite, espec
ially south of the Herbert River. In general then, previous 
definitions of granite types, which may have held farther 
to the west, do not apply in the Ingham Sheet area; types 
occurring in distinct masses elsewhere here appear to be only 
parts of a continuous series, and a lithological type has no 
absolute age significance. 

Generalizations about the Herbert River Batholith 
(White, 1961; Branch, 1962) to which the Ingham granites 
geographically belong, do not apply in this area. Such 
generalizations presented, for example, in Branch's summary 
of his study of the area to the west, state that the bath-
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olith is an essentially homogeneous biotite adamellite to 
hornblende-biotite granodiorite; that xenoliths are rare or 
absent; and that roof pendants appear to be rare. Rather 
the opposite seems true in the Ingham Sheet area. 

The relative ages of the granites tend to follow 
an order from basic to acid, as discussed above. However, 
in this respect the leucocratic alaskites south of the Herbert 
River may present a problem, for on the one hand they 

strongly resemble the Castle Hill granite in Townsville, 
thought to be one of the older granites in the area (personal 
communication by Dr. P.J. Stephenson); on the other hand 
they also resemble typical Elizabeth Creek Granite, known 
as a late-stage granite type elsewhere in the Cairns hinter
land (which is as might be expected in the event of magmatic 
differentiation). It is possible that the abundance of dyke 
swarms in the alaskite as compared with their relative scar~ 
city in other granite types, pOints to a greater age for the 
alaskite; on the other hand the distribution of the dyke 
swarms may well be structurally controlled only, as they 
appear to be concentrated south of the Palmerville Fault, 
being scarce north of it, and this happens to coincide more 
or less with the distribution of the alaskite. 

The Palm Island granite and adamellite closely 
resemble the granite on Magnetic Island in the Townsville 
area, which probably belongs to a late phase of intrusion, 
according to Dr. P.J. Stephenson '(personal communication). 

CAINOZOIC. 

Cainozoic rocks are divided as follows: an un
differentiated group (Cz) of sediments, laterite, lateritic 
soil, billy, and diatomite; (undifferentiated) basalt (Czb); 
Quaternary alluvium (Qa); talus and scree (Qt); and beach 
sand and dunes (Qr). 

The undifferentiated group constitutes the main part 
of the Lucy Tableland and its outliers. The sediments com
prise pebble conglomerate, sandstone and secondary quartzite, 
granite "wash", clay, and diatomite. They are commonly 
current-bedded and generally not well sorted, and are white, 
cream, brown, or red. The total thickness in the Ingham 
Sheet area is about 150 feet, but owing to a rather undulat
ing"and uneven basement they lens out in many places, 8nd 
merge with surfaces of lateritized basement. 

The diatomite crops out mainly in the Flaggy Creek 
area, where it lies at, or close to, the top of the section. 
It is white, porous, and light, but impure and of poor 
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quality (Vlliite and Crespin, 1959); its age may be Pliocene 
(Best, 1959). The dintomites in North Queensland are 
thought to have bQen deposited in lakes formed by the damm
ing of strQams by basalt flows (Best, 1959). 

All these sediments, and the exposed erosion 
surface that forms their basement, were subjected to pro
longed weathering during the Tertiary, and acquired a deep 
soil profile which locally may be called a laterite 
(although much of what is loosely called "laterite" in the 
area would not strictly fit the definition of true laterite). 
Six samples from a 16-foot soil section south-east of 
Princess Hills Homestead were analyzed by the Australian 
Mineral Development Laboratory (analyst: C.R. Edmond) in 
Adelaide. The results show that in the upper two or three 
feet the content of 8i02 decreases sharply downwards, where
as A1203 and K20, and to a lesser degree Fe 203 , increase. 
Below this level, Si02 gradually increases again, and A1203 
decreases slowly. K20 a~d Fe203 remain.virtunlly oonstant or 
increase o~ly slightly. 

In the weathering profile, red ferruginous grits 
and nodular ferruginous crusts are widespread. North of 
Kangaroo Hills Homestead, mammillar or broken "ironstone" 
and billy crusts are formed on the Cainozoic sediments, and 
for such formations "duricrust" is a better term than 
laterite. "Billy" or silicified sandstone is widespread on 
mesas in the south-west of the area. On a hill 5i miles 
north-north-east of Kangaroo Hills Homestead billy is formed 
by cementation towards the top of 150 feet of current-bedded, 
pure white Cainozoic sandstone. At the 15-Mile Mine, a 
similar billy 2 to 30 feet thick, is underlain by gravels 
which rest on granite. Possibly the silica necessary for 
the cementation was derived from the weathering of feldspar 
and other impurities in the original sandstone, because thesru1d
atonc. is now extremely pure and quartzose. 

The undifferentiated basalt (Czb) includes basalt 
of more than one age. An older, vesicular,fine-graineo 
olivine basalt occurs in the north-west of the area, and has 
been tentatively correlated with the Wallaroo Basalt which 
covers about fifty square miles along the Herbert River west 
of the Ingham Sheet area, and is considered to be Upper Mio
cene or Lower Pliocene (Best, 1959). This basalt is cut by 
the Herbert River gorge, and seems to be associated with the 
?Pliocene sediment s of the Lucy Tableland. A basalt of much 
later age is represented by the Recent flows around Mount 
Fox, filling valleys formed in the original tableland. The 
perfect cone shape of Mount Fox and its general lack of 
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vegetation, apart from grass, indicate that the last erupt
ive phases must have been in Recent or even sub-historic 
times. Deeply-weathered remnants of much older Mount Fox 
basalt occur on a somewhat higher level on the north-east 
side of the cone. 

Boring for water in the coastal plain along the 
Herbert River has shown the alluvium (Qa) in this delta regio~ 
to consist of clay, sandy clay, sand, gravel, and some con
gl~erate; mangrove mud is intercalated at depths between 
10 feet and 35 feet below the surface, a few miles inward 
from the present co ast (Calvert, 1959). The total thickness 
of sediment penetrated by the bores reaches a maximum in the 
Palm Creek area, where granitic basement occurs at depths 
of more than 315 feet. Fluviatile, lagoona~ and shelf sedi
ments are probably interbedded under the coastal plain and 
continental shelf because of oscillations of the sea level, 
actual or relative. Tpe age of the alluvium probably ranges 
back to Pleistocene or perhaps even Late Tertiary at the 
base. The alluvial deposits, excepting the most recent ones, 
are commonly mottled and cemented. 

Boulder conglomerate and gravel are perched be
side creeks on the sides of some of the ranges, especially 
among the headwaters of Broadwater Creek. They may be 
Pleistocene. 

In parts of the ranges, large areas of colluvial 
to alluvial scree and talus (Qt) composed of unsorted boulder; 
and gravel deposits have been deposited by both fluviatile 
and gravitational transport. 

Old beach sand (Qr) remains in strips and patches 
separated from the present coast by swamps and lagoonal 
deposits. Their former strand lines are still recognizable 
on airphotos. Dunes have been formed in a narrow strip a
long the north-east shore of Hinchinbrook Island (see page7 ). 
Beach rock, which is hard, carbonate-cemented beach gravel, 
is found on several of the continental i-slands above sea level. 
According to most investigators (Russell, 1962; and others), 
beach rock is formed in those places where seeping, fresh 
groundwater mixes with seawater, particularly where the 
average temperatures exe high. Also found on raised beaches 
on many of the islands are considerable quantities of pumice. 

Shelf de.post ts, though not exposed, are described by 
Fairbridge (1950), and are at least 400 to 500 feet thick 
(see page 7 ). 
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STRUCTURAL GEOLOGY 

Large tracts of igneous rocks separate several 
geologically different regions in the Ingham Sheet area: 
the (?)Precambrian Running River Metamorphics in the south; 
segments of the Early Palaeozoic Broken River Embayment 
(Hill, 1960), including the Kangaroo Hills Trough (White, 
1961) in the west; and the trough of the Barron River 
Metamorphics, now considered pa.rt of the Hodgkinson Basin 
(de Keyser, 1963b), to the north (contrary to what is shown 
on the 1963 Geological Map of Queensland the Barron River 
Metamorphios do not crop out in the Ingham Sheet area). 
Owing to the large volume of igneous rocks, no coherent 
structural picture encompassing the various folded sediment
ary regions was obtained. 

Little is known of the structural regime of the 
Running River Metamorphics, apart from the fact that they are 
steeply folded, and have a north-easterly regional trend. 

In the Kangaroo Hills Trough, bedding trends 
generally range from north-east to east. Folding is tight, 
steep, and apparently complex, '<ind its pattern was not un
ravelled during the survey. Two stages of folding were re-

I 

cognized north-east of Camel Creek Home stead, where the fold-
axes of the second stnge plunge steeply south-west. 

From the Late Palaeozoic, the regional structural 
trend has been mainly north-west. This is expressed in the 
trends of dyke swarms, faults, and shear-zones, not only in 
the Ingham Sheet area but also, and even more so, in the 
regions of the Hodgkinson Trough farther north. Faulting 
has been active on several occasions, and its effects can be 
demonstrated in the field (shearing, mylonitization) as well 
as under the microscope. Undoubtedly many more faults exist 
than nre shown on the map, having escaped detection because 
of the thick forest cover and the lithological uniformity. 
One of the main features, the Palmerville Fault, which runs 
from Cape York to Townsville, and is regarded as defining 
the western boundary of the Hodgkinson Basin (de Keyser, 
1963a), 'can be traced on,re~~nt Ph6t'omosaics of the Ingham 
Sheet asa continuous lineament. Tourmalinized mylonite 
zones were found along this line in Smoko Creek; otherwise, 
however, its expression in the field is unobtrusive, and 
there is no evidence for any recurrence of movement along the 
fault during the Cainozoic such as did take place in its 
northern extension in the Chillagoe district and beyond. 

Significantly, the many dyke swarms run parallel 
with this north-westerly trend of the P~merville Fault, and 
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were probably formed in response to the same stress field. 
Doming along an axis parallel to, and south-west of, the 
Palmerville Fault may have played a part in the formation of 
open fractures along which acid magma could l·l!:.se as dykes. 

Besides the dominant north-westerly fault trends, 
other trends present are easterly and north-ensterly, 
especially in the Kangaroo Hills-Hidden Valley area. In 
places block faulting resulted, an example of which is 
preserved in the dowr~aulted outcrop area of Carboniferous 
sediment 9 miles north of Kangaroo Hills Homestead. 

Jointing is well developed and widespread in most 
granites and volcanics, and commonly extends into the ad
joining hornfels and indurated sediments. 

GEOLOGICAL HISTORY 

The area contains only small parts of a number of 
depositional environments that have been dealt with in 
separate rsports to Which the reader is referred for more 
detailed information (White, 1961; White, Best., Branch, 1959; 
White and Wyatt, 1960; ·Wyatt and White, 1960). 

The earliest history of the region is not well 
known. Traces of a possible Precambrian sedimentation and 
volcanic period are represented by the schists and a~phi
bolites of the Running River lVietamorphics. 

Palaeozoic sediments were deposited during the 
Lower Siluri~ in a shallow-water environment (Wairuna 
Formation), and later, during the Upper Silurian to Lower 
Devonian, in a somewhat deeper, geosynclinal enviromlent 
(Kangaroo Hills Formation). These periods are reported to 
have been separated by an early Upper Silurian orogenj·, 
evidence for which can be found in the type areas of the 
formations. A major orogeny occurred in the Lower or Middle 
Devonian, when the greywacke and siltstone sequence of the 
Kangaroo Hills Formation was folded by stress~s whose oom
ponents were apparently directed north or north-west. 

Another major orogeny, with its paroxysmal phase 
in the Early Carboniferous, made itself felt mainly in the 
Hodgkinson Basin farther north, where it was responsible for 
the folding of the Devonian sediments. Its effects are not 
obvious in the Ingham area, where older formations had al
ready been strongly folded and had largely become landmasses 
surrounded by a shallow, epineritic sea, in which the Clarke 
River Format ion was laid down in a li tto.ral environment. 
The gentle folding of this formation is probably due to after
effects of the Carboniforous orogeny. 



28. 

The orogeny was immediately followed by a period 
of igneous activity-extrusive as well as intrusive-which 
lasted from the Middle Carboniferous to the Permian, and 
which closed with the intrusion of acid and basic dykes. 

There is no record from the Mesozoic, during which 
the Ingham Sheet area was probably eroded down to a low, 
inert, mature or old landmass not far above sea level. This 
situation continued into the Tertiary. The main water divide 
at that time must have been close to the present-day ranges 
bounding the plateau in the east, and the Herbert River and 
Burdekin River were consequent, west-flowing systems. 

During the Middle Tertiary, some uplift and warping 
set in, along an axis west of'the Ingham Sheet area. Owing 
to the stronger uplift of the middle river oourses, their 
upper courses became old, meandering streams which depOSited 
their load mainly between the eastern main divide and the 
ultimately established divide in the west, possibly in a 

series of lakes. When eventually their middle courses were 
totally disrupted by continued warping and by extrusions of 
basalt in the region of the new divide, probably during the 
Pliocene, new outlets were found to the east through the 
lower gaps in the eastern divide, possibly helped by capture. 
in some places. Uplift or warping continued, perhaps in 
several stages, during the Late Cainozoic. The strongest 
of these vertical movements, probably at the end of the 
Pliocene or the beginning of the Pleistocene, elevated the 
plateau region to approximately its present position. 

ECONOMIC GEOLOGY -
by 

L.G. Cuttler 

INTRODUCTION. 
Mining in the area began with the discovery of 

alluvial cassiterite at the junction of Prospector and Oaky 
Creeks, following original finds in 1875, at Running Creek, 
a tributary of the Star River ab'Jut 25 miles south of the 
southern boundary of the Ingham Sheet area. Subsequent work
ing of the upper tributaries of Running River (Ingham Sheet) 
led to the establishment of the (now abandoned) township of 
Benham (not shown) on Hermit Creek. Alluvial tin was dis
covered and worked at Dingo Oreek, a small tributary of 
~arrawalt Oreek, in about 1888; at Five Mile Creek, near 
Cardwell, in 1895; in deep leads at Fifteen Mile Oreek and 
Mount Fox in 1905 and 1936, respectively; and in the head
waters o,f Broadwater Oreek in 1939 (though t he presence of 
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tin in that area had been known since 1905). 
Many small lode deposits were worked, especially 

in the Hidden Valley area, by 1883; at Mount Spec before 
1896 and in 1901; at Watercress in 1912; and at Mount Helen 
in 1939. 

Wolframite was first mined at Ollern Creek in 1895, 
and also occurs in a few other loca1iti8s. 

Apart from tin and tungsten, which are the only 
metals produced in any quantity from the Ingham Sheet area, 
a number of other metals is known to be present, but product
ion of these has been negligible •. They include antimony, 
bismuth, molybdenum, copper, lead, zinc, gold, and silver. 

Non-metallic materials produced in the Ingham Sheet 
area are aggregate and road metal, and clay; a few be~ch 
sands were tested for heavy minerals, but no economic con
oentrations were found. 

TIN. 
Tin, in the form of cassiterite, occurs: 

a- in Recent stream alluvium, 
b- in Tertiary deep leads, 
c- in lodes in granite and adjoining contact zones. 

In the Ingham Sheet area, alluvial tin was first found at the 
junction of Prospector and Oaky Creeks, and since then the 
production has been mainly from alluvial deposits, including 
deep leads. Lode mining came to the fore after 1914 in the 
Kangaroo Hills Mineral Field, most of which lies wi thin the 
adjoining Townsville 1:250,000 Sheet area, and is officially 
credited with a total yield, between 1885 and 1962, of 8281 
tons of cassiterite concentrate (valued at £1,050,574); about 
3605 tons of this were from alluvial sources. 

Separate returns for the individual workings in 
the Ingham Sheet area were usually not prepared, nor are the 
few official figures complete. However, it is estimated that 
more than 1365 tons of cassiterite concentrate (of which 
1155 tons were from alluvial deposits) have been produced in 
·~he Sheet area. 

a) Recent alluvial d~osits. 

The deposits firs~ worked were in Recent alluvium 
in the beds, banks, and small flats along Running River, 
Hermit Creek, the upper part of Oaky Creek (sometimes referr
ed to as Sandy Creek), Prospector Creek, Three Mile Creek, 
Six Mile Creek, Eight Mile Creek, Pineapple Creek, and a few 
smaller creeks and gullies. Later, cassiterite concentrations 
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were found elsewhere in Cleanskin Creek, Garrawalt Creek, 
Broadwater Creek, and Five Mile Creek. Most of these areas 
are largely worked out, though a little tin can still be 
recovered after each wet season. Commonly the cassiterite 
in the alluvial deposits is accompanied by other heavy 
minerals such as ilmenite, magnetite, zircon, garnet, topaz, 
wolframite, and in places alsq gold. 

The workings along Gar r n w a, 1 t C r e e k 
(Keid, 1937) and one of its tributeries, Din g 0 C r e e k, 

I 

extend for about 12 miles. Cassiterite has been recovered 
intermittently ever since its first discovery in 1888. It 
OC0urs in granite-derived alluvium forming terraces and flats 
that may be up to 30 chains wide owing to the meandering 
course of the creek. At least two terraces are recognized, 
the older of which is up to about 30 feet above the present 
stream level. The alluvium ranges from clayey sand to coarse, 
botildery gravel, and is interspersed with granite cobbles and 
quartz pebbles. Lenses of coarse sediment commonly occur 
throughout th€l: finer material. The average thickness of the 
alluvium is 35 feet or more; that of the "wash" proper is 6 
to 7 feet and increases to 15 to 20 feet close to the main 
channel. The overburden generally consists of red and white 
mottled olay. Commonly the wash itself is similarly mottled, 
and is locally cemented by iron oxides. 

The cassiterite has been derived from the weathering 
of numerous stanniferous quartz and quartz-mic~ veins filling 
north-westerly to north trending joints in the granite. The 
granite close to these jOints is generally slightly greisen
ized and somewhat stanniferous. 

The limited water supply and the accumulation of 
tailings prevent continuous sluicing. Production figures for 
the early (and most productive) years are not known. Be
tween 1936 and 1962 the area ¥ielded about 81 tons of con
centrate, and some mining is still going on. The average re
covery is about one or two pounds of concentrate per cubic 
yard; rich patches may carry as much as 8 to 10 lb. per yard. 
The grade of the Goncentrates ranges from 53 to 74 percent 
cassiterite. 

During 1959-1960 Mount Isa Mines Limited carried 
. out a detailed prospecting and drilling programme for alluvial 

tin at Black Adder Flat on Garrawalt Creek, about 3 miles 
south of Garrawalt Falls. A total of 22 holes were sunk in 
the flats and terraces on either side of the creek, over a 
distance of 60 chain, and these revealed thicknesses of 
alluvium ranging from 25 to 51 feet. The wash proper was 
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from 2 to 20 feet thick, and was overlain by 12 to 35 feet 

of overburden. In only four boreholdes were values of tlb. 
or more of concentrate to the yard obtained, and most of the 
wash drilled contained less than 2 oz. per yard. The best 
value---4!lb. per cubic yard---was found in 5 feet of wash 
at a depth of 30 feet, in a high terrace about 6 chains west 
of Garrawal t Creek (:E'oord, 1960). 

Although cassiterite was known to be present in the 
B r 0 a d w ate, r C r e e k area since 1905, it was not 
until 1939 that economic deposits were found in the head
waters of Broadwater Creek, 5t miles south-west of Cardwell. 
The deposits are situated on a dissected, jungle-covered 
plateau of medium-grained, pink to grey granite, 2000 to 
2200 feet high. The principal workings have been along 
Francis Creek and Paddy's Gully (not shown on the map). 
The cassiterite occu.rs in flats of Recent alluvium up to 
2t chains wide along the creeks and also in the creek beds. 

The stanniferous wash is up to 4t feet thick and is covered 
with overburden up to 8 feet thick (Cribb, 1940). The 
alluvium grades from coarse, pebbly wash to sandy clay, and 
in places contains large scattered boulders of granite. The 
cassiterite content may be as high as 37t lb. per cubic yard 
(Cribb, 1940), and the average value is about 5 to 7 lb. per 
yard. Along Franc~s Creek, tin is concen,trated in well de
fined lines which mark old stream courses. Blocks of an 
older, cemented wash contained 4 to 5 lb. of cassiterite per 
cubic yard, and were probably a source for some of the Recent 
deposits. The cassiterite is generally fine-grained and 
quite angular. Traces of gpld and wolframite accompany the 
cassiterite ., 

The cassiterite in Pro s p e c tor C r e e k, 
a tributary of Oaky Creek, ranges from coarse slugs more than 
l-i· inch across, to fine sand-sized particles. Assays of up 
to 76 percent Sn indicate that the cassiterite is of very 
high grade. Local sources put the total production of tin 
concentrates at about 100 tons. 

In 1939, the Adelaide Tin Exploration Company test
drilled their dredging claim along Run n i n g R i v e r, 
including the alluvial flats on both sides of the river ex
tending upstreams from the Gregory Highway crossing. Nine 
bore holes were sunk to depths of 40 to 50 feet, but the 
values found were all less than i' lb. of concentrates per 
yard (Lee, 1939). 

In 1960, Mount IS,a Mines Limited test-drilled a 
two-mile section of alluvium along C 1 e a n ski nCr e e k 
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east of its junction with Lagoon Creek, about 5 miles north 
of Mount Fox. The alluvium was 19 to 35 feet thick and con
tained from 2 to 9 feet of stanniferous wash. It forms flats 
and terraces with widths ranging from 100 feet to 1300 feet. 
In only two of the 16 holes drilled were values of more than 
t lb. of concentrates per yard found, the maximum value 
being 14 oz. per yard at a depth between 26 and 35 feet 
(Foord, 1960). 

b) !£!!iary deep leads end high-level Bravels. 
When the richer Recent deposits of alluvinl tin 

became· exhausted, the attention of the prospectors was turn
ed to the areas of high-level, stanniferous grnvels capping 
many of the ridges and hills, especially in the headwater 
region of Onky Creek (Cameron, 1906). These gravels are 
overlain by discontinuous remnants of a horizontal Te~tinry 
sandstone cover, extending south from Mount Fox to the hend 
of Eight Mile Creek, and east to Prospector Creek. In some 
localities the sandstone is capped by small remnants of 
basalt. Around Fifteen Mile Creek, at the southern border 
of the area, the sandstone is up to 100 feet thick, but 
along the divide from Eight Mile Creek to Three Mile Creek 
its thickness is only about 20 feet (Cameron, 1906). The 
rock consists mainly of white, friable quartz sandstone 
with minor intercalations of grit and conglomerate, and it 
must originally have formed an almost continuous cover over 
the old Tertiary land surface in the western and south
western part of the Sheet area before being eroded by the 
present stream systems. Probably where the sandstone was 
previously overlain by basalt, a "billy" crust or silicified 
cap has been developed. 

The gravels have proved to be tin-bearing over a 
considerable area, although few of them are of economic 
grade. At the Mount Rose and Mount Success localities 
(Fig. 3 ), one to two acres of wash contained up to 7 lb. of 
tin concentrates per cubic yard, enough to allow treatment nr 
Three Mile Creek (Cameron, 1906). At the head of Eight Mile 
Creek, It feet of wash at the base of a sandstone cap con
tained 13 lb. of concentrates per yard. 

Richer deposits are located in the "deep leads", 
which represent old stream channel deposits in the gravels 
on the old land surface and are buried beneath the later 
sandstone cap. The deep leads at F i f tee n Mil e 
C r e e k, which are estimated to have yielded 140 tons of 
concentrates (valued at £37,530) to the end of 1962, have 
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produced most of the tin from this type of deposit. They 
have been worked, since 1905, over a length of It mile. 
Four adjacent but distinct deep lead areas can be recognized 
(Shepherd, 1943b). Three of these are south of Fifteen Mile 
Creek; one, the most important, extends north of this creek, 
has a general north-south trend, and has been worked inter
mittently over about t mile in its ·northern section. 
Shepherd mapped its probable course for a further 30 chains 
south of its known position to its most likely outlet at 
Fifteen Mile Creek, and his location of the outlet area was 

supported by the findings of Ridgway (1944d) after a levell
ing survey around the granite-sandstone contact. However, 
during attempts to trace the lead south of its last known 
positinn, wash was detected in only one of a number of test 
shafts and pits, and Ridgway (1945a) concluded that the leRd 
probably existed farther to the west of the shafts as a very 
narrow channel. 

The stanniferous wash in the main lead has a maximum 
width of 100 feet, the best vnlues o~curring in a deep gutter 
45 feet wide (Shepherd, 1943b). The overlying sandstone cap 
is 40 to 50 feet thick, on the average. The wash grades 
from coarse and pebbly gravel to fine, cemented sand with a 
few bands of kaolinitic clay, and hns a maximum thickness of 
7 feet and an average thickness of 2 or 3 feet. The best 
tin values are in the coarse'material at the base of the 
wash, but higher lenses of coarse material were worked 
occasionally. Values of 40 to 50 lb. per cubic yard were not 
uncommon, and in places increased to as high as It to 3 cwt 
of concentrates per cubic yard (Shepherd, 1943b). The 
average tin content is prob~bly about 10 to 15 lb. per cubic 
yard. The cassiterite was most likely derived from numerous 
small tin-bearing veins in the granite. The deposits were 
worked mainly by underground methods, in the course of which 
numerous shufts were sunk to depths of more than 60 feet, and 
from these a network of tunnels followed the stanniferous 
leads. In recent years a little sluiCing and dry-blowing has 
been carried out. Large-scale sluicing attempts between 
1924 and 1927 by the Castle Dredging Company failed mainly 
because of an inadequate water supply, and poor tin values 
in the actual area sluiced were a contributing factor. Only 
about 16* tons of tin concentrates were recovered from some 
40,000 cubic yards of overburden sluiced. 

The deep lead workings south of Fifteen Mile Cr8ek 
were probably at one tiNe joined with the main lead north of 
the creek. Values of up to 40 lb. per cubic yard were obtain-
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ed locally from some of these workings (Ridgway, 1944d; 
1947b; Shepherd, 1943b). 

A large tonnage of relatively low-grade stannifer
ous wash ideally suited for sluicing still remains at Fifteen 
Mile Creek, but although the deep leads are the most attract
ive mining proposition in the Inghnm Sheet area, large-scale 
sluicing is not possible because of an inadequate water 
supply. 

Elsewhere, in the Red Hill (Fig.3 ) or Allingham 
area, about 7 miles east-south-east ·Jf Mount Fox, D. deep 
lead has been·worked intermittently since the beginning of 
the century. Here, compact, current-bedded, and variously 
coloured sands and wash up to 20 feet thick and dipping to 
the west, are overlain by some 30 feet of basalt. The wash 

contained up to 12 lb. of tin concentrates per cubic yard. 
Parts of the wash were cemented and had to be crushed to 
free the tin. An attempt at large-scale sluicing, between 
1914 and 1918, failed, again because of insufficient water 
and the generally low average tin values. 

In another deep lead deposit, trending east-west at 
the southern edge of a small basalt remnant about three 
miles west-south-west of Mount Fox, workings comprised a 
number of adits, shafts, and tunnels (Morton, 1946). The 
alluvium is only about 7 feet thick and consists of loose 
sand and some fine wash with interspersed grnnite boulders. 
Morton found that the values locally occurred in the upper 
section of the wash. Production from the l'IIount Fox lead was 
approximately 1St tons of concentrates between 1936 and 1962. 

A further area of deep leads occurs about 16 miles 
west-north-west of Mount Fox, outside the main area of 
stanniferous Tertiary gravels. Here, at the head of Black 
Cow Creek, and against a tongue of basalt, are two sub
parallel leads of apparently different age (Andrews, 1962). 
The course of the (uneconomic) southern lead is represented 
by a series of isolated hills of silicified conglomerate and 
sandstone. The younger lead is composed of conglomerate, 
ferruginous grit and sandstone, and has stanniferous gravels 
at the base. The sediments are exposed only e.long the south.., 
ern edge of the basalt flow, and have a maximum width of 
t. mile. The lead trends east-west, and is ~ightly more than 
two miles long. Its possible north-western extension was 
mapped by New Consolidated Goldfields for a further 2t miles 
(Andrews, 1962). Drilling by Mount Iso. Mines Ltd in 1960 
penetrated an average of 43 feet of basalt and 27 feet of 
sediment, including wash with thicknesses between 1 foot and 
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21t feet. Only tw~ holes showed values of more than t lb. 
of tin concentrRtes per cubic yard in their richer sections 
(Foor(l" 1960). Three holes put down by New Consolidated 
Goldfields in 1962 in the same a~en gave an average value of 
0.14 lb •. of concentrates per cubic yard (Andrews, 1962). 

c) Lode tin. 
The tin lodes in the Ingham Sheet area are 

characteristically small, rich, shallow lenses and pipes, 
rarely persisting to depths of m::>re them 70 feet, arid 
generally associated with pink, leucocratic (biotite) granite. 
The formation of' the lodes has been controlled by verticD.l or 
nearly vertical, e~st and north-east trending joints and 
fissures, in granite as well as in adjoining slate. Although 
the more important lodes in the Kangaroo Hills Mineral Field 

are in altered sediments, as at the Sardine and the Shrimp 
tin mines (outside the Ingham Sheet area), the majority of 
mines in the Sheet area are within the granite, generally 
close to its periphery. The ore shoots are irregularly dis
tributed throughout the lodes, which range from chloritic 
veins with little quartz to highly siliceous lodes contain
ing various proportions of chlorite (Morton, 1940). 
Cassiterite also occurs in quartz veins associated with 
greisen patches, and disseminated throughout slightly altered 
granite, but such occurrences are uncommon. Magnetite, 
garnet, fluorspar, and pyrite are commonly associated with 
the cassiterite in the lodes, and in many lodes copper 
minerals are also pres~nt. In the Blackboy or Mount Ev~ 
mine, about 1 mile north of the old Northumberland Battery, 
the cassiterite gave way to copper and lead at a depth of 
12 feet. From a few lodes, sphalerite and scheelite have 
been recorded~ 

Shepherd (19430.) nowhere found cassiterite and wolf
ramite asso~iated in the same shoot, nor with certainty in 
the same lode, on the Kangaroo Hills Mineral Field~ whereas 
from the Garrawalt Creek-Dingo Creek area traces of wolframite, 
molybdenite, and cassiterite were found associated in a 
single specimen. In some areas the tin and tungsten mineral
ization appears to be associated with a series of quartz 
porphyry dykes intruding the granite (Connnh, 1952b; Morton, 
1940; Saint··Smith, 1916; Shepherd, 1943a). 

Most of the mines have produced only a few tons of 
concentrate, even where sunk on lodes that were rich at the 
surface. The largest Single recent produGer in the Ingham 
Sheet area has been the Nor t hum b e rIa n d mine, 
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situated near the junction of WIlliams Creek and Running 
River; since 1960 it has yielded more than 25 tons of tin 
concentrate (valued at £13,315). Nevertheless, this is 
insignificant when compared with the 1550 tons raised from 
the Sardine mine near Ewan (outside the 'Sheet area), the 
biggest lode mine on the Kangaroo Hills Mineral Field. The 
Northumberland mine is situated on two intersecting~ altered 
and greisenized lodes in granite, the main one of which is 
up to 8 feet wide and has a north-north-westerly trend. 
Enrichment took place at the intersection of the lodes, where 
coarse cassiterite crystals occurred in quartz veins. The 
average cassiterite content was 5 percent, but increased to 
a maximum of 30 percent in some parts of the lode. 

Some of the earlier mines may have produced more 
tin than the Northumberland mine, as for example the Uncle 
Ned mine, about 2 miles north of the Fifteen Mile Creek 
alluvial workings. However, its reputed production of 170 

tons of concentrate cannot be officially confirmed, as the 
records are incomplete. 

At M 0 u n t S p e c, stanniferous quartz
chlorite lodes in pink leucocratic granite on the southern 
mountain slopes were being worked before 1896, and especially 
in 1901 and 1902, when a 5 head stamp battery was installed. 
Notwithstanding a production of 22t tons of concentrate for 
the year 1902, mining stopped because of high costs of 
development, stores, and wages (Newman, 1903). The lodes 
strike north to north-east in general; the main lode, which 
was up to 4 f0et wide~ contained very rich are, but the 
others were not very profitable. Much water below a depth 
of 70 feet prevented further work on the main lode. 

In the W ate r c res s area, about 5 miles 
south-west of Mount Fox, several lodes, rich at the surface, 
were found during prospecting following the discovery of 
alluvi~l deposits there in 1911. Cassiterite' occurs in small 
quartz leaders, as well as disseminated in areas of slightly 
altered granite and porphyry which is locally crushed and 
chloritized (Marks, 1913; Saint-Smith, 1916). Although the 
mineralized zones within the lodes may be up to 50 feet wide, 
the ore shoots, which are irregularly distributed, are small 
though very rich, showing an average grade of 5 to 10 percent, 
and maximum values of 30 percent cassiterite. The lodes 
strike east-west, conforming in attitude with the major joints 
in the granite (Saint-Smith, 1916). The richest ore shows 
copper staining along cleavage planes. Some 30.5 tons of 
concentrates (valued at £3,660) represent the officially re-
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corded production. 

At M 0 u n t H e 1 e n, 8 miles south of Ingham, 
cassiterite occurs in quartz-ohlorite lodes discovered in 
1939 along the western slopes of a hill. (Morton, 1939b). The 
lodes occupy east-north-easterly to east-south-easterly 
trending joints in pink, coarse-grained granite near its 
contact with blue-grey quartzite of uncertain age. The ore 
was high-grade, averaging 12 percent, and hand-picked 
material contained up to 33t percent cassiterite; however, 
after the richer ore had been exhausted, values dropped to 

about 2 or 3 percent. Recovery of the cassiterite was 
hampered by its close association with iron oxides, which 
led to losses during the normal gravity'separation in water. 
The production has been approximately 13.5 tons of concentrate. 

TUNGSTEN. 

Tungsten is the only metal other than tin that has 
been produced in any quantity from the Ingham Sheet area, 
mainly as wolframite, though a little scheelite also occurs. 

Production has come mainly from the Ollera Creek 
workings, Horseshoe Bend, and Dingo Mountain; small workings 
are located at Five Mile Creek near Cardwell, at Quartpot 
Creek, I'ine Creek, and in the R0d Hill oi' Allinghom area. 
,The rate of production has varied widely in reflection of 
the fluctuating market prices. The officially reaorded pro
duction, to the end of 1962, from the Ingham Sheet area 
(exclusive of Ollera) has been 42 tons (valued at £24,923). 
Production from the Ollera Field, most of which is situated 
in the adjoining Townsville Sheet area, has been 217 tons of 
wolfran concentrate (valued at £25,244). 

The wolframite is contained in short, irregular, 
high-grade shoots in chloritic lodes and quartz reefs forming 
fissure veins or joint fillings and pipes (Ball, 1911; 
Connah, 1952b; LeVingston, 1957; Morton,1940; Ridgway, 1948; 
Shepherd, 1943a). Only rarely do the lodes occur in rocks 
other than granite, which is commonly sericitized and 
chloritized adjacent the lodes. The veins are generally up 
to 5 feet wide, are vertical' or nearly so, and have rarely 
been worked to depths of more than 50 feet, except at Ollera 
Creek and Dingo Mountain. Amongst the accessory minerals 
that may accompany the wolfraEli te are pyrite, fluorite, 
molybdenite, bismuthinite, topaz, chalcopyrite, arsenopyrite, 
scheelite, calCite, cassiterite, and hematite. 

In the hills at 0 1 1 era C r e e k (just out
side the so uthern Sheet boundary) , wolframite occurs in quartz 
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pipes in granite, and in lesser quantity as bunches of ore 
along joints in greisen ond silicified granite (B8.ll 9 1911; 
Ridgway, 1948). Most of the veins dip steeply and trend 
north and east; some trend north-east or north-west. En
richment is COI!lJ!lon at joint intersections. The quartz pipes 
are generally in granite, although 9 in the extreme north
eastern tip of the field, shafts have been sunk on quartz 
veins in rhyolite. Minernlization in the Ollera Field 
persists to greater depths than anywhere else in the Sheet 
area, and some shafts reached depths of 120 feet to 200 feet 
(Connah, 1952a; Laun, 1917; Lee, 1938). Apart from wolfr~ite, 
the lodes also ca:rry molybdenite 9 which locally is more 
abundant than wolframite (Ball, 1911). Bismutite and 
bismuthinite are also oommonly associated with the wolframite, 
and some workings have even been worked for bismuth alone 
(Laun, 1917). 

The official production figures from the early 
period of the field, since its discovery in 1895, probably 
accounted for only about one quarter of the actual yield 
which may have been of the order off.50,000 worth of wolfram 
(Ball, 1911). In addition, 10 cwt of molybdenite-wolfram 
concentrate and 6t tons of bismuth-wolfram concentrate have 
been produced. Eluvial and alluvial wolframite contributed 
most to the output in theearly years, and a little was still 
being won in 1951. 

The H 0 r s e s hoe wolfram mine, on the western 
bank of Running River at "Horseshoe Bend", about lt miles 
south-west of its crossing of the G~egory Highway, has prob
ably been the major single wolfram producer in the Sheet 
area. Fine-grained, disseminated wolframite was here mined 
from a crushed, chloritic zone in quartz porphyry (Connah, 
1952b; Morton, 1940; Shepherd, 1943a). This north-west 
trending lode was 5 feet wide at the surface, and was worked 
intermittently to a depth of 62 feet. Production since 1940 
has been about 11 tons of wolframite, valued at £7,611. 

About ~ mile east of the Horseshoe mine, on the 
eastern bank of Running River, the Pin k L ill Y 
wolfram workings produced wolframite from quartz-chlorite 
veins along east-west joints in quartzite and hornfels close 
to their contact with granite. Veins of greisenized granite 
also contain wolframite. The workings. extend over a distance 
of 7 chains, and have yielded about 9 or 10 tons of concen
trate. 

At Din g 0 M 0 u n t a i n, 4i miles west of 
Kirrama Homestead in the north-western corner of the Sheet 
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area, wolframite is disseminated through a north-westerly 
trending quartz vein in coarse-grained granite which, near 
the vein, is greisenized and chloritized (Levingston, 1957). 

The vein, 2t feet wide on the average, has been mined to a 
depth of more than 80 feet, a~d commonly showed enrichment 
at intersections with small cross-veins. 

In the Red H ill or Allingham area, north of 
Oaky Creek, various workings have produced a total of at 
least 16 tons of wolframite since their successive discoveries 
since 1910. The maximum depth of workings is 110 feet. 

Scheelite accompanies wolfr~lite in quartz veins 
in granite in the Lucky Seven mine at the U p per 
S ton e R i v e r (position on the map unknown). The 
official production figure is only a few hundredweights. 

A little s~heelite is also present in mixed tin
copper ore in a north-easterly trending granite lode at 
the Patterson tin mine on Cummins C r e e k • 

Scheelite hns been recorded to be associated with 
arsenopyrite, chalcopyrite, and fluorspar in a wolfrnm lode 
about. 10 chain south-west of the Horseshoe wolfram mine 
(Morton, 1940). 

OTHER lVIETALS 

Metals other than tin and tungsten have not been 
produced in any quantity from the Ingham Sheet area. 

Ant i m 0 n y is present as cervnntite and stibnite in 
quartz veins in the Kangaroo Hills ForE1ntion on a spur of 
Mount Dora, 4 miles west of Kangaroo Hills Homestead. Tl;le 
veins have been worked occaSionally since 1893, but product
ion has been negligible. Antimony has also been recorded 
from an area about 7 miles north of Kangaroo Hills Homestead, 
one mile west of Michael Creek (Geol. Survey of Queensland 
reoords). 
B ism u t h r~inerals accompany the tungsten and molybdenum 
mineralization at Ollera Creek, where a few lodes have at times 
been worked solely for their bismuth content (Ball, 1911; 
Cusack, 1904; Laun, 1917). Production was 3t tons of con
centrate, valued at £1,252. The main bismuth minerals were 
bismutite and bismuthinite (Laun, 1917). 
Bismutite was also reported from alluvial gravels in the 
Kangaroo Hills area (Maitland, 1891), and bismuthinite in 
the wolfram workings at Dingo Mountain and Five Mile Creek, 
and in the Pink Lilly workings. Traces of bismuth and 
molybdenite are associated with the wolfram-bearing quartz 
vein in granite at the Upper Stone River. 
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Mol Y b den u m was generally won as a by-product from 
wolfram workings, as at Ollera Creek (Ball, 1911), Dingo Mount

ain ,(Levingston, 1957), and the Pink Lilly workings. At 
Ollera Creek, produGtion of molybdenite was about 22 tons, 
valued at £2,610, rule! 10 cwt of mixed molybdenite-wolfrn.m 
concentrate, valued at £54. Recovery was diffioult becQuse 
of the fin8 size of the molybdenite flakes. 
Cop per mineralization is widespread throughout the 
area, but is of little econon::ic significance. At Flaggy 
Creek, about a !.lile S) uth of its entrace into the Herbert 
River gorge, a number of small J lenticular deposits along 
joints in silicified and o~loritized granodiorite have 
been worked from time to time, but Cameron (1914) considered 
them too small and discontinuous to support even a sm:::'.ll 
mining venture, although small patches show values of up to 
35 percent copper. The jOints trend north-west, and are 
filled with quartz containing malachite, azurite, cuprite, 
chalcopyrite, ana pyrite (Cameron, 1914; Knight, 1949). The 
length of the ore bodies rarely exceeds 50 fee~ and their 
width 6 feet. Other copper shows occur in the upper Douglas 
Creek area in the form of small, north-westerly trending 
lodes of copper oarbonate and chrysocolla in hornblende gran~te 
(Saint-Smith, 1916), or as short quartzose lodes in quart-
zite close to the granite contact. Grades in the quartz 
lodes ranged up to 11 percent copper and 9 oz. of silver per 
ton (Saint-Smith, 1916). A small lens of copper ore in a 
lode in granite in the Watercress area was not,' rich enough 
to be worked. In the Hidden Valley - Red Hill (or Allingham) 
area, some of the tin lodes carry accessory copper minerals 
which in a few workings increase with depth. At the Black
boy or Mount Eva mine, about 1 mile north-east of the junction 
of Home Creek and Running River, for example, the tin ore at 
the surface gave way to a shoot of copper and lead ore at 
a depth of 12 feet. At Rocky Creek, a small western tribut
ary in the headwater region of Smoko Creek, a shallow, narrow 
shoot in vitreous quartz contains a complex auriferous sul
phide ore of pyrite, galena, sphalerite, chalcopyrite, and 
wolframite. The shoot trends north-north-east along a joint 
in greisenized granite (Morton, 1928). 
Lea d is present as galena in the Rocky Creek locality 
mentioned above, and in a number of small, shallow, rich, 
lenticular bodies in north-west trending quartz veins in 
joints traversing chloritized and sericitized granodiorite 
at Flaggy Creek (Knight, 1949), in the vicinity of the 
copper lodes already described, though not in the same 
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shoots. The shoots may be up to 100 feet long and 30 feet 
wide, and in places contain some pyrite and manganese oxides. 
Three tons of argentiferous galena and cerussite, won from 
these lodes in 1914, contained 43 percent lead and 10 oz of 
silver per ton (Cameron, 1914). At the Silver Star workings, 
on the western bank of Hermit Craek, a tunnel has been 
driven 12 feet on a flat reef of galena, about 2 feet wide, 
in granite. Galena is also reported from a hill some 10 
miles south-west of Ingham. 
Z inc ,in the form of sphalerite, is found in minor 
amounts in the Black Cap tin mine in the Hidden Valley area, 
and in the complex sulphide ore at Roclcy Creek. 
Alluvial g old is found in the haadwaters of Yamanie 
Creek and Smoko Creek, and in some of the alluvial tin 
deposits, especially at Broadwater Creek Rnd in the deep 
leads at Mount Fox and at Black Cow Creek. Lode gold occurs 
in the quartz veins at Rocky Creek (Morton, 1928); assay 
values ranged from a trace of gold and 6 dwt of silver per 
ton to 19 gr. of gold ruld 7 oz. of silver per ton. A picked 
sample from the dump contained 1 dwt 14 gr. of gold and 40 oz . 
. 8 dwt of silver per ton. Morton oonsidered the lode as a 
typical example of lodes oarrying wolframite, molybdenite, 
bismuth, or tin ores, and hence did not think it likely that 
it would be highly auriferous. 

There is no record of any s i 1 v e r product
ion from the Ingham Sheet area, although the numerous small 
deposits of lead ore are argentiferous. A parcel of lead ore 
from Flaggy Creek asse.yed 10 oz. of silver per ton (Cameron, 
1914), and silver values at Rooky Creek ranged from 6 dwt 
to 6 oz·. per ton. 

INDUSTRIAL MATERIALS 0 

A g g reg ate and road metr.,~. hc.ve been produoed from a 
number of quarries in Palaeozoic granite, volcanics, horn
fels, and quartzite. 
CIa y has been obtained from a Pleistocene to Recent 
deposit at Ingham. The clay is of a brown, plastic type, 
and ~ontains some small patches of silt and sand. It has 
been used in the manufaoture of bricks, pipes, and common 
pottery (Hosking, 1951), and it is also sui tF.'.ble for the 
manufacture of roofing tiles and dry-pressed bricks. The 
official totnl production to the end of 1962 has been 
22,389 tons, valued at £4·,910, at an avere.ge annual production 
rate, since 1952, of about 2000 tons. White kaolin clay, 

suitable for ceramic purposes, is reported to occur close to 
the shore line' on the southern end of Hinchinbrook Island 
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(Connah,1,952c). 
Some testing of b e a c h san d s for heavy 

minerals wa~ carried out during the late fifties ~t various 
places along the coast and on Hinchinbrook Island. Test bor
ing at Ramsay Bay on the eastern side of the island in '1956-
57 revealed only low percentages of ,rutile (O.8~" 1.8%, and 
2%) and zi17con (4.5%, 6.7%, [U1d 8%) in the heavy mineral 
fraction, which consisted largely of ilmenite (Connah, 1961~ 

and Geol. Survey of Queensland records). In 1954, Dowsett 
Engineering Limited tested ten beaches between Ollera Creek 
in the south to the Tully River in the north, but found no 
significant concentrations of heavy minerals. 
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Acid dykes 

Pink micro
grnnito 
(Cg4 ) 

Granite un
different
i3tod (Cg3 ) 

l)(l,rk-green~ fine
grained dolerite 
ccnd nnde s ito. l 

) 
Generplly pink or ) 

creamy we~thered ) 
rhyolitGs and some) 
trnchyte. Flow- ) 
bn.nding and spher-) 
ulitic structures ) 
common. ) 

Sonewhi~t vughy, pink, 
leucocr~tic micro
grcmi te L~d porphy
ri tic ljicrogr~.ni to. 

Hide r:mge of gr~Uli
toid rocks, includ
ing biotite grn.nite 9 

hornblende-biotite 
gr[mi te and c,d~-.. mell
ite~ slsskite, ruicro
grrmi te r:L"ld micro
adn,Plelli to, riebeck
ite gronite, aplite, 
peg:nati te . 

Coarse ,-Pi~~ porphyry with 
quartz- coarse (ca~ t inch), 
feldspar por- idiomorphic pheno
phyry ,complex crysts of pink or 
(Cg2 ) '.'.'hi te feldspar and 

quartz in dense, 
microcrystalline 
matrix. Associated 
with altered dacite 
and rhyodacite. 

Continental shelf and 
Great Barrier Reef. 

o lrter basalts may be 
lateritized; younger 
basalts overlie billy 
and Cainozoic gravel 
deposits. All basalts 
uncoluormably overlie 
the Palacozoic rock 
units. 

Unconformably overlie 
Palaeozoic rock units. 
Are probably penecon_ 
temporaneous VIi th un
differentiated basalt 
(Czb.) 

Intrude nll other P.'1l
Geozoic igneous rocks. 
B8,sic dykes younger 
than :_~cid dykes, in 
generr:,l. 

Intrudes the volcrcnics 
(Cl), :md is prob[~bly 
younger thon the other 
grnnites (Cgl - Cg3 ). 

Intrude the Running 
Hi ver lvletm10rphics ~ 
Iniruna Formation, 
Kangr:T:~)C) Hills Formc .. t
i:)n, the grmlodioritos 
(Cgl )9 [md the volcnn 
ics (Cl). 

Relative time position 
uncertain. Younger than 
volcanics (Cl), possibly 
also Granite (Cg3 ) 

REMARKS PRINCIP:.:tr---"ECONOMIC G.8010G~ 
RE]?ERENC:S~ --,----

Greatest thick
ness known is 
316 feet in 
bore hole, 
Herbert River 
delta area. 

Colluvial 

Old strand 
lines recog
nizable on 
airphotos 

Calvert 
( 195~9 
Simonett 
(1957) • 

Thickness more Fairbridge 
than 500 feet. (1950) 9 

Richards 
and 

Hill (1942 ~ 

Outcrops of Best (1959). 
older basalt 
2,long Herbert 
River correlat-
ed with Wallar-
00 Bas8.l t (Best, 
1959)? younger 
lilt. Fox basalt 
gr'ldes up into 
Recent. 

Thickness ranges 
to about 150 
feet. Includes 
ItC81IlerOn Creek 
Form'ltion ii 
(,Jolff, 1962). 
Dio.tomi te rIle',y 
be Pliocene. 

.A few dykes on 
the Burdekin 
River contc,in 
riebeckite. 

Forms the Gorge 
Rp.nge. 

White and 
Crespin 
(1959) ; 
Wolff 
(1962) • 

Rock typeD re- Br.'1nch 
semble Herbert (1962)7 
Hi ver Granite, Vflli te 
Eliz::;,beth Creek (1959b) 9 
Grn.nite, Tully de Keyser 
Grrmi te Complex, (1963) . 
..Uraaden Gr[mi to. 

Faulted against 
surroundlng 
Granite (Cg3 ) 

Alluvial tin 
deposit 3 aJ ons 
stream oom se3 

Stannifero"Ll,J 
gravels Ltnd de._ 
lends. 

':rin minor3,lizati' , 
mainly Et3s()JiLC 
with the pi"lic, 
leucocratic ~ 3-
laski tic vcl"::t-t .. u 

Tungstl:!n nine:ral ... ,
ation. 

(Copper 9 Leau, z .... "~, 
silver 9 ;016, b .. -
muth~ moLybdenu 
and anti lony ir:.. 
uneconomic 
quanti ti0s) . 
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Diorite
Granodiorite 
group (Cgl ) 

Biotite-hornblende 
granodiorite, . 
quartz diorite, 
adamellite, diorite. 
Some olivine gabbro 
and hypersthene
biotite-hornblende 
diorite. 

Intrude the Kangaroo Commonly contain 
HillA Formation an~ j~e uumerous xeno
volc~ni9s (Cl)~ Intrud- liths. 

?Glen Gordon 
Volcanics 
(Cl) 

Massive rhyolitic to 
dacitic porphyries, 
and a few volcanic 
breccias and tuffs; 
some andesite. 
Phenocrysts or pheno
clasts of quartz, 
pink feldspar and 
~te·feldspar in 
dense, microcrys
talline groundmass 
which is light or 
dark-grey, mauve, 
pink, or grey-green. 

ed by granites (Cg3 ). 

Intruded by the igneous 
rocks (Cgl , Cg3 , Cg4 ). 

Thi~kness at Best (1962); 
least 1500 feet Branch 
in iilallaman (1962) ; 
Falls area. White 
Correlation (1959b); 
with type Glen de Keyser 
Gordon volcanes (1963b). 
highly probable. 
Possibly largely 
ignimbritic in 
orlgln. Re
crystallization 
of groundmass 
common. 

-r---------------------------------------------------------------------------------~--------------------------------Clarke River 
Formation 
(Cc) 

Kangaroo 
Hills For-· 
mation 
(S-DkY 

Wairuna For
mation 
(Slw) 

Undifferent
iated (pz). 

Basal conglomerate; Unconformably overlies 
sandstone, mudstone, Kangaroo Hills For-
siltstone, shale. mation. 

Greywacke, siltstone~ 
sandstone, shale, 
pebbly greYwa~ke, 
quartz greywae;,::e, 
conglomerate. 

Massive s8.T ... dston8, 
black shale 9 silt
stone, greFNacke. 

Qucl..rtzite 9 COTIllmnly 
current-bedded; 
white tuffaceous(?) 

. sandstone. 

Intruded by Cg and 
Cg granodiorites and 
gr~~~ni+c39 and overlaiD 
by Cz ..:.nd Czb. 

Intruded by granite 
Cg3 and overlain by 
Cl and Cz. 

Intrude? by granite 0g~. 
Ot_".ervnse age· relatlcJH
sh:i ps unknown, as ·only 
isolated outcrops'occur 
in· coastal plain 
alluvial' area. 

Occurs in small, 
downfaul ted 
bloak. Abund-
2nt plant 
fc ssils. 

May :':."lude the 
GreenvaJ.e For
ma tio~:,. of the 
ad join:.ng 
Einasleigh 
1:250 9 000 
Sheet ~_ea • 
• • • •• 

Outcrops ·'ery 
weather,d. 

rn"'" r:> "h' t p , - \ .,.!.!~ ", l ~ \. 
tuffaceous 
sandstone r::o.y 
be geneti0d.lly 
associated 
with the Glen 
Gordon 

Tweedale 
and Bush 
(1957 y; 
V/yatt and 
White 
(1960) • 

Tweedale 
nnd Bush 
(1957) 9 
\Vhite and 
Wyatt 
(1960) • 

White 
(1959b )~ 
Vihite and 
Vlyatt . 
(1960) • 

------_. . ---.. --.- ,.- .... -----~-.-. ----------------
Running River Amphibolite elld 

Ii'Ieta!10rphics calc-silicate :;,'ocks; 
(~~r) mica schist. 

Possibly r~aca~brian 
because vf degree of 
met3.1!lorpbj.sm. Intrud
ed "Jy gr.3xii te Jg3 . 

lrarned by :Formerl'i j ~'lcl-_,-", . 
ed w:.i.i;u. ·Ghe Wyatt (1964) 
Silurian Ewnn 
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