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THE GIOLOGY AND MINERAL DEPOSITS OF THE MOUNT GARNET ARFA,
NORTH QUEFNSLAND

SUMHMAIY,

The Mount Garnet area is situated on the scuih-western edge of the
Atherton Tableland of North Queensland, and forms part of the Herberton
Mineral Field. :

The rocks in the Mount Garnet area range in age from Precambrian
to Recent. They comprise Precambrian schist, quartzite; and granite; which
crop out as & emall inlior near Hount Garnet; Silurian to Devonian greywacke,
siltstono, and limestone of the Mount Garnet TFormation; probable Lower
Carboniferous arenaceous sedimaonts of the Ringrose Formation and the Montalbion
Sandstone; Middle to Upper Cirboniferous acid volcanics; two Upper Carbon-
iferous granites - the Herbert River and Elizobeth Creek Grunltess and
Cainozoic alluvial sediments, consisting of partly consolidated or unconsolidated
silt, clay, sand, grit, and gravel, with interbedded basalt. The Herbert River
Granite (granodiorite and adamcllite) and the Silurian to Carbonifcrous sedi-
ments and volcanics arc intruded by the highly ccid Elizaboth Creck Graonite,
which crops out over almost half of the map area, and is the source of ncarly
all of the mincralization in the arca. The Czinozoic sediments occupy a basin
(the Mount Garnct Basin) south of Mount Garnet towmship, as well as valleys in
the hilly country to the north of the Palmerston and Northern Inland Highways.
Alluvial cassitorite has been worked on @ small scalc in many of the valleys,
but the only deposits suitablc for largc-sccle mining occur along Smith's,
Return, Battlc, and Nc¢ttle Crecks.

The main economic metals, in order of decreasing importance, ars tin,
copper, zinc, silver-lead, tungsten, molybdenum, bismuth, and goldy +tin has
always been by far the most important of these.

Two buckot dredges working alluvial cassiterite deposits ncar Mount
Garnet currontly account for about 40 percent of Australia's annual tin
production. From published rescrves it appcars that dredging may ccasc about
1971. However, both operating companies have been actively cngaged in
prospecting arcas outside of their leascs, and, although tho results of this
testing have not becn disclosed, it scems possiblc that dredging will continue
after 1971,

Testing of the Wurruma and ATR alluvial tin prospects by Tableland Tin
Dredging N.L. and the Burecau of Mincral Resources during 1962 proved unsucccssful.

Drilling carricd out by Tableclond Tin Dredging N.L. in Smith's and
Roturn Crecks, by Ravenshoe Tin Dredging Ltd in Battle and Nettle Crecks, and
by the Broken Hill Pty Co. Ltd in Nettle Creck had indicated that tho dowmstreoam
limits of drodging ground coincide fairly closcly with the limits of the hilly
country through which thosc streoams flow before cntering tho Mount Garnct Basin.
Refraction scismic and gravity surveys, gcological mapping; and scout boring
carricd out by the Bureau of Mincral Resourcces during 1962 in lower Return Creck
and lowor Smith's Crcck confirmed the carlicr results, and it now scems ccrtain
thot prospects of discovering cconomic deposits of alluvial cassitcorite in the
Mount Garnet Basin are negligiblc.

The principal lode-tin doposits in the arca arc in chlorite-cassiterite
lodos and quartz veins in scdiments, and in greiscon veins in the Elizabeth
Creck Granitec. Arcas of massive greisen, e.g8.; at Geebung Hill, are worth
prospecting as large-tonnage,; low-grade tin deposits, and mapping and testing
indicated that many of the chloritc-cassiterite lodes in the Brownville=-
Coolgarra area should be more fully eoxamined.

The actual and potential tin rescrves in that part of the Mount Garnct
arca which was mapped during 1962 arc:

1. Dredging ground in thc valleys of Smith's, Nettle, and Battle Crecks.
Drodging in Return Creck ccascd in 1952, and opcrations in Battle Creek
will probably ccase about August, 1964. Extonsive drilling has been
carried out by Tableland Tin Dredging N.L. along Roturn Creck for about
3 miles downstream from Strathvalc Homestcad, but the rcsults of this
testing arc not yot availablc.
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2.

2+ Alluvial and eluvial deposits in the upper parts of the drainage systems
of Smith's and Return Creeks. Some testing has becn carried cut by
B.H.P. and Tableland Tin in these areas. Large yardages are available,
but the results were apparently not sufficiently encouraging to warrant
working tho deposits in the forcsecable future, The Companics nave '
given up their Authorities to Prospect.

3. ©Shallow, near source, alluvial and ecluvial deposits in tributaries of
Smith's; Return, Battle, and Nettle Creceks. What remeins of thesc
could be worked only on a small scale, mostly during tho wet scason.

4. Alluvial deposits in the Wild River system. Some test drilling has
been carried out by Tablelend Tin in scelected arcas along the Wild:
rosults are not known, but it scems unlikely that this arca will add
grecatly to the reserves. Mining along the Wild itself is certain to
be hampered by basalt in some places.

5. Chloritc-cassiterite lodcs, messive greisen, and greisen lodos in the
hilly country north of Mount Garmet. Further inspection and preliminary
sampling of massive greisens and the larger greisen lodes should be
carried out. Detailed mapping and sampling of chlorite-cassiterite
lodcs in the Brownville-Coolgarra area should be undertcken, and should
be followed by diamond drilling, if werranted. Whether or not some of
the mines could be re-opened, or new lodes developed, depends not only
on the grade of cre, but also on the availability of efficiont treatment
facilities.

Goochemical drainage sampling outlined scveral areas containing anomalous

amounts of coppcr, tin, molybdenum, lead,and beryllium, and closer sampling is
rocormended in the anomalous aorcas.

Geological mapping of the arca is continuing during 1963, and some
additional scout boring is being carricd out in the lower Return Creok arca.

IWTRODUCTION

Location and Accesss

The Mount Garnet arca is situated about 70 miloes south-west of Coirns,
North Qucensland, and has an average clevation of about 2600 feet above sca
level (Fig.1). Mount Garnet is linked with Cairns, a major town with air, soa,
road, and rail transport facilitiocsy; by about 125 milcs of socaled road.
Mount Garnet was connceted to Cairns by rail until 1961, when the linc was
closcd and partly dismantleds. The ncarcst railhead is now at Ravenshoe, about
30 milcs cast of Mount Garnct, and o road transport scrvice opcrates betweon
Mount Garnct, Ravenshoe, and Inndisfail cn the cocst. An ecarth airstrip,
suitable for light aircroft, is maintained ot Mount Garnet but there is no
regular zir service.

Accoss within the Mount Garnet arca is gencrally goods There is a
netwerk of formed roads and numcrous tracks sulitable for four-wheel drive
vohicles.

Climate, Vegetation, and Local Industricss

The Mount Garnet arcc is situated in o climetic belt defined as tropical
highland, and is characterized by tropical woodland and savonnoh woodland types
of vegetation (sce Atlas of Australion Resourcos, 1952-60).

Data on annual rainfall (average 23-30 inches per annum) and temporature
arc swumarised in Fig.2, which 2lso illustrotes tho distinct wet and dry scasons
and the location in a rain shadow area. Mount Garnct commonly oxpericnces a
fow frosts cach winter.
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The arca hos an open forest type of vogetation. Trees arc mainly
cucalypts, yellow box, iron bark, and blocdwood being the mest abundant
varictics. Gums and shcocks arc commen along wabtcrcourses and adjocont
alluvial flats, and stunted ti-trece (poper bark) grows profuscly on local
swvampy arcas. The main grasscs are spear grass and kangoarco grass, and some
stuntcd spinifex grows on granite cluvium in the northorn part of the district.
Shrubs arc not ccmmon, although "Heart Leaf Poison', Geastrolobium grandiflorum,
grous on lateritic scils west and south of Mount Gornet.

Apzrt from mining, the only other local industry of importance is
cattle grazing, which is virtually restricted to the alluvial arcas. Efforts
aro currently being made to establish a tobacco-growing industry on alluvial
flats adjacent to the Herbert and ¥Wild Rivers.

WUater Resources and Powers

The Herbert River, the Hillstrcom; end Blunder Creck, in the south-
cast corncr of the arca, are the only permancnt streoms. Subsurfacce flow,
linking o few permanent water holes, occurs in the Wild River and in lower
¥ettlec Crock, which is fod by tke Imnot Hot Springs. There is no pcrmanent
surface water in the hilly country north of Mownt Garnet, so that small-scale
clluvial mining in that arca is restricted to the summer wet seoson.

The largest watcr storcge in the district is a rock-fill and log-crib
dam on Rcturn Croek. This has 2 capacity of about 5,000,000 acrc feety; and
is used by Tableland Tin Dredging Itd for their operations on Smith's Creek,
and in their concentrating plant near lMount Garnet. Leakage from the Return
Creek dam generally maintains surface flow downstream as far as Mount Garnet,
and the township utilises this flow for its domestic supply by piping water
under gravity from a point two miles upstream. A booster pump supplements
this supply during the dry season.

Ravenshoe Tin Dredging N.L. pump water directly from the Herbert River
for their operations on Battle Creck.

The water table is commonly within 50 feet of the surface in the
alluvium-filled valleys of the larger creeks in the area, and in the flat
area south of Mount Garnecty; even during abnormally dry seasons drill holes
commonly strike water within 100 feet of the surface.

The Rueensland Department of Irrigation and Wator Supply is currently
planming small dams for the headwaters of the Herbert River - one situated
ncar Ravenshoe, and anothcr near the junction of the Wild River and the
Millstream. Thcsc dams will be designed primarily to provide water for
tobacco farms downstrecam. A large dam is also contemplated on the Herbert
River, about thirty miles south of Mount Garnet, as part of a new hydro-clectric
scheme. A good site for a small, Return Creck-typc dam exists on Smith's Creck,
about one mile south of Nymbool.

Hydroclecctric power has been generated at Tully Falls, about 40 miles
cast of Mount Garnet, since 1957, and it is brought to Mount Garnct via
Ravenshoc by an overland high-tension powor-linc.

The Herbert River providcs the water supply for the coastal township
of Ingham.

Provious Investigationss

The discovery of alluvial cassiterite necar Herberton by J.V. Mulligan
in 1874 attracted numcrous prospcctors to what is now known as the Herberton
Mincral Ficld. A bricf history of mining activity in the Mount Garnet area
is given lator in this report, but the principal goological studies of the
arca arc notod below.
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The first formal publication rclating to the Mount Garnet district
was by A.G. Maitland in 1891. He described somc of the mines around Coolgarra,
and rccorded tho unconformity botweon "acidic lavas and ashes" overlying
"altered scdimentary rocks" about six miles south-west of Ccolgarra. A number
of short reports on particular mines and arcas subscquently appearcd in the
publications of the Geologicel Survey of Quecnsland, the Qucensland Govornment
Mining Journal, and the Annual Reports of the Qucensland Department of Mines,
and these arc noted in the list of references accompanying this reoport.
W.E. Camcron, B. Dunstan, E.C. Szint-Smith, J.H. Reid, L.C. Ball, and C.C.Morton
were the principal authors.

In 1930 Whitehousc recorded Silurian corals from the Mount Garnet arca.
This appears to be the first mention of marine fossils from the district.

In 1938 the Acrial, Geological and Goophysical Survey of North Australia
cxamined about 1000 square milcs of the Herberton district using aerial photos
and maps compiled from these photos by the R.A.A.F. This survey provided a
regional map of the area, and it also accurately reported on many of the mines
(Jenseny 1939).

Entorprisc Exploration Company Pty Ltd took out an Authority to Prospect
over 580 squarc milcs of the Mount Garnct district in 1948. The compan'y
drilled thc Mount Garnet Copper Mine and a zinc prospect at Bald Hill, cast of
Nymbool, as well as examining scveral smell mincs in the district (Inmight,

1949; Bacon, 1949).

In 1956 the Mount Garnet Copper Mine was again under examination, this
time by Mctals Exploration (Harc, 1956), but only one hole was drillcd.

In 1957 New Consolidatcd Gold Ficlds (A'csia) pty Ltd, took out
Authoritics to Prospcct over large arcas of North Quecnsland, including the
HMount Garnct district. This company did some regional work, and exomined
scveral old mines in the Herborton Mincral Field during 1958-59; the results
arc described by Dimmick and Cordwell (1959), and include a further appraisal
of the Mount Garnct Copper Mineo, although this company did not carry out any
drilling thore.

Levingston (1960) rccorded abundant crinoid stoms, fragments of
brachiopod shells,; and the fossils Fevosites, Alvcolitces?, Helioclites, and
Cystiphyllum from an outcrop of limestone 1500 fect north of the Mount Garnet
post office. The fossils were not sufficiently well preserved to allow
detormination of specics, but they indicate a Silurian-Devonian age.

The Burcau of Mincral Resources and the Geological Survey of Queensland
began regional mapping in the Cairms-Townsville hinterland in 1956, and this
work is still in progress. Tho Mount Garnet district was exomined during 1959
(Best, 1962b), and White (1961) has summarised somc of thc rosults up to 1960
in a paper on the gcological history of the hinterlond. During the regional
mapping, samples of granitc and acid volcanics werc collected for age
determination. The results of the dating programme are as yct unpublished.

Branch (1961, 1962) studied the Upper Palacozoic igneous rocks in
detail. Best (1960) dealt with some aspects of the Cainozoic volcanic
activity of the region, and Morgan (1961) described selected specimens of
basalt from the Einasleigh and Athorton 1:250,000 Sheet arcas.

Best later (1962a) suggested that the eastorly draining Herbert (Wild)
River may have originally flowcd west into the Tatc River system. The area
of postulated 'abandoned drainage' south-west of Mount Carnet thus held promise
as an wncxplored alluvial tin prospect, and another alluvial prospcct was
suggcsted in the Wurruma Swamp area. Onc of the aims of the 1962 ficld scason
vas to test these prospects. '
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Scopo of 1962 Investigation:
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by detailcd mapping, gcophysic
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potential of the aroca, partict

t is apparent that the goncral goology
well known, but therec werc no comprechensive
de and alluvial workings and their relation-

main objcects:
11 prospccts in the Mount Garnet arca
al work, and scout boring;

he stanniferous part oi the Herberton
, 0003

1formztion on the ecconcmic mincral
1larly alluvial and lode tin.

Pcrcussion drilling was carlied out by a contractor (Tableland Tin

N.L.), and tho Geophysical Branch of
out dctailcd scismic and gravity vozx

the Burcau of Mineral Rescurces carried
k in an offort to delincate fossil channcls

in lower Smith's Crock, lowcr Returﬁ Creoek, the Vurrume Swamp areay; and the
B

ATR arca (Ancostral Tate River of
goologicel partics collaborated clos

st, 1962a) (Fig.4). The geophysical and
ely, and all relevant, available geophysical

results worc considered before scloTting drilling targcts.

Mepping of sevcral small arg
around the Mount Garnct Copper Mine

tas in the Mount Garnet district, notably
east of Coclgoerra, and the arca between

Battlc and Nettle Crccks and cast t¢ Pool's Creck, will be complected during

tho 1963 field secason, and thc mapp:
Herberton and Irvinebank.

Ing will then be extended north towards

The topographic base maps uied in the compilation of the geological
1

field sheets are enlargcments of to
which were propared by thce Division
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werc uscd for tho mapping. The air
Sheet area were taken in 1957, and

1:31,680 are being prepared from th
Goneral's Department. The photogra;
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them. A military one mile map of 1t
Army in 1944, but it was not uscd f
bascs were more up to date 2nd clos
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PHYSIOGRAPHY

The Mount G.rnet district comprises two distinct physiographic units -
modcrately rugged uplands to the north, and flat alluvial plains in the
scuth (Fig.18), The alluvial arcas extond into the uplands along the mejer
stream valleys; these valleys, which drain tin-braring ocountry, ore the
loci of tin-dredging opcrations. The physicgraphic units are distinctly
related to rock types; the uplonds arce composcd mainly of slightly mctamor-
phoscd, Middle Palacozoic sediments, and Lote Palacozoic granite (Elizebeth
Creck Granite) and acid volcanics, whereas the lowlands probably consist
of Precambrian metamorphics and a much more readily weathered Late Palacozoic
granite (Herbert River Granite). Outcrops zre rare in the lowlands, which
arc largely covered by Cainouoic scediments with some interbedded basalt flows.

Dr. M.J. Bik, formerly of the C.S.I.R.0. Divisicn of Land Research and
Regional Survey, studied the geomorphology of th: district, and ncmed the
broad flat area of Cainozcic sedimentation south of Mount Garnet 'the Mount
Garnct Basin' (Bik. pers.comm.). It forms part of the Gummawarra Ploin of
Best (1962Db). '

The area mapped in 1962 lies almost entirely on the eastern side of the
Great Divide, and the most common stream-~direction is south to south-cast.
4 less importont drainage-direction is towards the soutlh-west. The Wild River
and the Millstream join in the south-castern corner of the arca, and form the
Herbort River which flows roughly south-west for cight miles, before turning
sharply south, and maintaining a dominantly south-scuth-easterly directicn
for 40 miles. The sharp change in direction of the river eight milcs south-
cast of Mount Garnet was interpreted by Best (19622) as possibly resulting
frem river capture. He proposed that the Herbert River originally may have
flowed west into the Tate River system, and thence into the Gulf of Carpentaria.
This theory held iamportant implications for alluvial tin prospecting in the
arca, but field cvidence gathercd in 1962 did not substantiate the theory.
Moreover, Bik (pcrs.comm.) concluded that the Heroert River has alweys drained
cast to the Pacific Occan. There is 2 possibility that the River meay have
droincd the Mount Garnet Basin via the Gunnawarra Gap rather than by the
prosent oxit (Fig.d).

Cainozoic basalt flows entered the arca from the Atherton Tableland,
via the vallcoys of the Wild River, the Millstream; and Blunder Creek.
Basalt cxtends west and south along the valley of the Herbert River, and it
backed up into many of its tributaries. The basalt flows undoubtedly caused
some displacement of the streams from their original courses but the overall
drainage dircction appcars to have been maintained. Recent sedimentation
has buried much of the basalt, but in some places - e.g. in lower Return
Creek - streams degrading through Quatcrnary cover are cutting dowm into it.

The Cginozoic scdiments and the interbedded basalts are discussed in
detail in the chapter on stratigraphy.

STRATIGRAPHY

Rocks ranging in age from Precombrian tc Cainozoic occur in the Mount
Garnet district, but there arc gaps in the succession in the Lower Palaecozoic,
and from the Permian to Early Tertiary. During the Middle and Upper
Palacozoic the arca formed a part of the western border-zone of the Tasman
Geosyncline (Whitc, 1961).

PRECAMBRIAN

Precambrion rocks in the Mount Garnct district consist of muscovite-
quartz schist and interbedded cream to brown quartzite. IExposures arc generally
poor. The largest outcrop area straddles the towm of Mount Garnet, and small,
isolated outcrops are found near the acrodrome, in lower Return Creck, and
in a creck one milc south of Seven Mile Hill. Weathered Precambrian rocks
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have been identificd in several percussion drill holes in the Wurrume Swamp
area and in lower Return Crocck. Prccambrian rocks crop out outside the

map arca on the socuth-western and southern margins of the Mount Garnet Basin,
north of Ixpedition Crcek,; and near Gunnowarras homestead. Silicified
serpentine has been rocorded from the latter locality (Best, 1962Db).

Gold appears to bc the only economic mineral related in time to the
Precambrian rocks. It occurs with pyrite and arsenopyrite in small quortz
lonses half a mile east, and north-cast of Mount Garnet. Some azurite has
alsc been observed in this areca. The Mount Garnet Copper Mine occurs adjacent
to Prccambrian rocks, but the mineralization is apperently related to Upper
Carboniferous granites.

The Precambrian exposurc at Mount Garnct represents the most north-
casterly cexposure of the Georgetcwn Inlier, as defined by White (1961).

SILURIAN - DEVONTIAN

Mount Garnct Formation

The name Mount Garnet Formation was proposed by Best (1962b) for a
rock unit consisting dominently of greywacke which crops out in an arcuate
belt extending from 4slmaden to the southern end of the Wild River. He
regarded these rocks as Upper Silurian to Lower Devonian by direct correlation
with the Chillagoe Formation. Previously their age was interpreted by Jack
and Btheridge (1892) as Permo-Carboniferous, by Whitehousc (1930) as possibly
Silurian, by Jensen (1939) as Silurien-Dovonisn, and by Lovingston (1960) as
Silurian or Decvoniean.

Fossiliferous limestone crops out about 1500 feet north of Mount Garnet
Post Office, and poorly prcscrved Favositcs, Heliolites, Cystiphyllum,
Alvcolites?, fragments of brachiopod shells, and crinoid ossicles have been
identified from this locality (Levingston, 1960). At the Mount Garnet Copper
Mine brachiopods and crinoid ossicles have been completely replaced by
pyroxene and garnet. These fossils indicate a Silurian or Devonian age,
and we prefer to date this formation as Silurian to Devonian, rather than
to restrict its age limits to the Upper Silurian to Lower Devonian, as done
by Best (1962b)

The formation consists of interbedded greywacke and siltstone, with
lesser amounts of limestone, calcareous conglomerate, sandstone, basalt, and
chert. The greywacke-siltstone lithology is well exposed between Brownville
and Coolgarra, where calcarcous lenses and basic lavas are absent from the
succession. Greywacke is also the dominant rock type at Mount Gibson and
Top Nettle Camp, and in the northerly elongatoed belt of sediments west of
the Wild River. It is commonly massive, but shows some fine graded bedding,
which may be associated locally with load casts,; convolute bedding, and
small-scale current bedding. Colour ranges from light to dark grey, and
average grainsize ranges from 0.2 to 0.5 mm. A characteristic constituent
is white mica which occurs as randomly arranged, ragged flakes up to 2 mm.
long. Angular to subangular quartz (607%-80%) occurs as deformed or
undeformed individual or composite grains, and lincated, granulated, fine-
grained, composite grains of metamorphic quartz are common. Feldspar
(10%-20%) is microclinc, perthite, orthoclase, or sodic plagioclase. Rock
fragments are not common, but those noted includc siltstone, shale, and mica
schisty the grainsize of the fragments ranges up to 3.5 mm.. The framework/
matrix ratio is high, and the matrix commonly constitutes less than 0 percent
of thc total rock.

4 minor occurrence of metasomatised greywacke-conglomerate was mapped
immediately west of the Dalcouth Mine. This rock has the same mineral
composition as the associated greywacke, but contains fragments of metamorphic
end vein qucartz measuring up to 10 mm., and frogments of siltstonc and clay-
stone mcasuring up to 6 mm., set in a matrix of detrital quartz and fcldspar
grains with an average size of 0.2 mm.
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The interbedded siltstone is gencrally dark grey and poorly bedded,
and has an average grainsize of about 0.05 mm.. It contains up to 90 peroent
of angular to subangular quartz in a very fine-grained sericitic matrix.

All gredetions from siltstone to coarsc-grained greywacke have been obscrved.

Calcareous rocks are ncxt in order of abundance within thc Mount
Garnet Formation. These have almost invariably becen contact-metamorphosed
to calf-silicate hornfelses or marble (sce section on Contact Metamorphism),
so that much of their original texture has been destroyed. Relatively
unmctamorphosed limestonc crops out in Limostone Creek, 1500 fcet north of
Mount Garnet post offices; on the Coolgarra road 3% miles north of Mount
Garnet; and in Decadmen's Gully, = tributary of the Wild River. Pcbbles and
boulders of limestone occur :n a conglomerate at the Bald Hill Zimec prospect.
east of Nymbool. All known localities of limestone and ca.:~silicate rocks
are delineated on the 1:24,000 maps (Plates 2-5, incl.).

Calc-silicate rocks are most abundant west and south-west of Mount
Garnet, and there is a large roof pendant of similar composition at the head
of Ironstone and Ned's Gullies, which are tributaries of Battle Creek. In
the former area, the sediments prior to metamorphism consisted predominantly
of calcareous conglomerate, sandstone, and siltstone, in order of decreasing
abundance; pure carbonate rocks are apparently rare in the area, and the only
exposure found is a small body of marble 300 feet west of the Northern Inland
Highway about 7 miles by road south-west of Mount Garnet. The calcareous
conglomerates are gencrally massive, and have a green (diopside-rich) matrix.
Thin sections of the matrix show, in addition to diopside, subangular to
subrounded fregments of metamorphic quartz, vein quartz, chert, and siltstone,
up to 15 mm. in diameter, enclosed in finer-grained, calcareous, arenitic
quartz-feldspar base. In the arca of sediments parallel to, and immediately
south of, Hammond's Creck the conglomerate is grey on the weathered surface,
and contains fewer impurities. It consists of subrounded, elongate cobbles
of limestone, up to 12 inches long, sct in a fine-grained calcareous matrix,
and it crops out as jagged karst-type knolls. Thc contact metamorphism of
calcareous rocks by the Elizabeth Creeck Granite has produced small contact
hematite deposits south-west of Mount Garnet, and, by analogy, small hematite
bodies within the granite 3 miles north of the Ravenshoe Tin mining camp may
represent the last erosional remnants of calcareous roof pendants.

Basic volecanic rocks occur south of the Northern Inland Highway between
the raceccourse and Smith's Creck, and in isolated outcrops aligned north-south
half 2 milc west of Tabloland Tin's works. There is a minor exposure of
metasomatised basalt within the rcof pendant west of Battle Creek, The basalt
is fine-graincd and dark groy, and contains aggregates of yellow-green epidote,
notably along joints. South-west of the racecourse most of the basalt has
been thermally metamorphosced to a finc-grained, dark greenish grey hornblende
hornfels containing vcins and scgregations of colourless plagioclase and
epidote (scc section on Contact Metamorphism).

Chert is a minor constituent of the formetion. It is a dense black
or brown rock, slumped in places. The distribution of thesc siliccous rocks
suggests that they are related to the lime-rich scdiments.

White (1961) considercd the Mount Garnet arca to be a shelf with an
imegular sca floor and stcep shorcline during Silurian-Devonian time. The
following critcria arc considercd to be important in any discussion of the
depositional cnvironment of the Mount Garnet Formation:

1. The scarcity of recef limcstone compared to calcarcous
cemented detritus.

2. The unsorted nature of arcnites within the scequence.

3. The prcsence of turbidity curront structurcs within the
greoywackes.

4, The ovorall dominence of arenite/lutite sedimentation
over carbonate deposition.
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The gcneral composition of the groywackes indicates a metamorphic-—
granitic source arca compatible with the Prccambrian Georgetown Inlicr to
the south and wost.

Most of the Silurian-Devonian lithologies crc consistent with deposition
in the unstable zcne between the edge of a stable shelf and a subsiding basgin.

?LOWER CARBONIFEROUS

Ringrose Formations

The name Ringrose Formation was first used by Best {1962b) because
Skertchly (1899) had named thc "Ringrosc Conglomerate" af*or R.C. Ringrosc,
who first described conglomerate and sandstone of this formation in the vicinity
of Herberton in 1897.

Beds of grey siltstone and finc-grained sandstonc which occur north and
cast of Coclgarra have bcen includcd within this (?)Lower Carboniferous
formoticn because thoy show a merked litheological centrast to the adjacent,
dominantly arcnitic Mount Garnct Formation. The formation is intruded by the
Elizabeth Crecek Granite; and its distribution suggests that it is unconformable
with the underlying Mount Garnet Formation succession, but the unconformity
has not been observed in outcrop, and no fossils have been found.

The Ringrosc Formation crops out as steep sided, rugged hills with
sharp ridges and crests in ccntrast tc the more rounded topography developed
on the Mount Garnet Formation. A marked change in slope almost invariably
occurs at the junction of the two units,; and the Ringrose Formaticn commonly
has a morc dense tree cover - which is apparent on air photos.

Within the map area, the wmit is o sequence of blocky, poorly bedded
to massive, pale grey siltstone, and fine-grained sandstonc which commonly
shows widespread pink to orangce iron-staining along cleavage-planes and
fracturcs. This iron-staining commonly completely disguises the true cclour
of the rock. The conglomerate and coarser-grained sandstone included within
the formation at Herberton are abscnt in the Hount Garnct area.

The sediments of the Ringrose Formation are considered by White (1961)
to indicate an overlap of Upper Devonian/Carboniferous sedimentation from the
Hodgkinson Trough in thc north-east onto the Mount Garnct Shelf in the south-
wiest.

Montalbion Sandstcne:

Skcrtchly (1899) first doscribed the Montelbion Beds, consisting of
sandstone and shale , at Montalbion Trig., about 19 milcs north of Mount
Garnet, and considered thom to be of Dovonicn age. Well-bedded quartzites
were mappcd at Montalbion by Jensen (ope.cit.), and Best (1962b) renamed the
unit the Montalbion Sandstonz. He found it to be unconformable on the Mount
Garnct Formation, and thercfore considcered it to be Carboniferous and the
near-shore cquivalent of the Ringrose Formation.

Within the arca mapped the Montzlbion Sandstone apparently lies in a
small fault block, and also forms a small inlicr of greywacke, sandstone,
and conglomerate within Carboniforous acid volceonics in the north-castern
corner of the map area, ncar the Dry River. This interprctation follows
the work of Bost (1962b). However, oxteonsion of the mapping northwards moy
yicld evidence as to the cxact relationship of these rocks to other strati-
graphic units within the area.
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MIDDLE AND UPPER CARBONIFEROUS

Undifferentiated Acid Volcanics:

These rocks were not mapped in detoil during the present survey because
no significant mincralization has beon recorded in them. On the ccccmpanying
nmap they arc therefore undifferentiated, although Branch (1962) and Best
(1962b) have divided them into two major units, the Nanyeta Volcanics, of
Middle Carboniferous age, and thc Glen Gordon Veolcanics, of Upper Carboniferous
agc. The former unit crops out in a large mass straddling Return Creck,
and the lattcr occurs as a small body within this mass, and also in the arca
along, and to the cast of, the Wild Rivcr.

In the carlier volcanism the principal rock-types ciefruded or deposited
were creamy grey or pink rhyodacite,; rhyodacitic welded tuff, agzlomerate,
breceia, and tuff, trachyandesite,and minor shale, siltstone, and groywacke.
Rhyodacitec, dacite, and rhyolite flows and welded tuffs predominated in the
later volcanic episodc.

There is a marked unconformity at the base of the volcanics where they
overlic the Mount Gernet Formation (Meitland, 1892). The wnconformity
immediately south of the Miracle Mine is marked by a basal acgglomerate con-
taining angular pebbles, cobbles,and boulders of greywacke up to 4 feet in
diameter.

UPPER CARBONII'EROUS

Herbert River Granite:

This granitc was first named during the period 1956 tc 1958, when
the Einaslcigh Sheet area wos mapped as part of a combincd survey by the
Bureau of Mineral Resourccs and the Geological Survey of Queensland. The
name is derived from the Herbert River Falls areca, 42 miles south-south-
cast of Mount Garnct. White (1961) shows the "Herbert River Batholith" as
covering an arca of 5000 squarc miles.

The Herbert River Granite occurs in two main arcas within tho lMount
Garnct district. The largest body is situated 3 miles west of Mount Garnct,
and has an area of 12.5 square miles (Fig.5). At Nymbool scattcred boulders
and outcrops in creck beds amid extcensive sand cover indicate a body occupying
cn area of at lecast 5 squarc miles. A fow small, isolated outcrops were also
found in and necr Return Creck, and west of the Gunnawarra road.

Fach of the two major granitic rock-types in the area gives rise to a
distinctive topography. Thc Herbert River Granite is poorly exposed, and
forms arcas of gontly undulating hills, in contrast with the prominent rocky
hills which are charactoristic of the Elizabeth Creck Granite.

The Herbert River Grenite within the map arca is essentially a
greyish, ncdium-grained, quartz-pocr, biotite granodiorite. Table 1 indicates
scme of the petrological variations. Excopting specimen R12193, which was
collected at Nymbool, the rocks listed in the table weretaken from the small
boss west of Mount Garnct, wherc part of the intrusion has come into contact
with calcareous rocks (Fig.5). Branck (1962) describes the Herbert River
Gronite as o biotite adamellite to zgranodiorite, and considers that the
prosence of hornblende in places indicates limestone assimilation. In the
Ruddygore-Zillmanton copper mine arca, ncar Chillagoe, assimilation of
limestonc by the Herbert River Granite hos also resulted in the development
of a granodiorite magma (Dallwitz, pers.comm. ).  Assimilation of calcareous
rocks would enrich the magma in lime, and result in the crystallization of
a more calcic plagioclase and hornblende at the expense of free silica and
biotite. This process explains the occurrence of hornbleonde-bearing rocks
ranging in composition from granodioritc to diorite, and commonly containing
mafic-rich xcnoliths, adjacent to the contacts with calcarcous rocks of the
Mount Garnet Formation. As is evidont in the toble, this contamination
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has producecd a wide range in modal pcrcentage of guartz, o progressive
dcereaso in grainsizc as the rock types become more basic, and a tendency
towards very cven grainsizce with decrease in acidity. Excluding spccimen
R12193, all rocks mentioned in Table 1 arc aphyric.

Table 1

Pctrological variations within the Horbert River Granite

Average Modal Maztimum Extinction
Rock  ground- per-  grainsiz. angles of
Rock Name Nusber mass centage and plagioclase
grain- of frequern.y on
sizc. quartz of albite twins
phenocrysts

Porphyritic biotite & o
adamellite R12193 1.5 . 41 100 mm., 15" - 17
comnon (An33-An35)

Bictite~hornblende o "
granodiorite R12208 1-1.5 mm. 16 3-4 rn., 207 - 24
sporadic (An38-An44)
Biotitc-hornblende o O
granodiorite R12194 1 mm. 16 5 mElsy 157 - 17
uncommon (An33-An35)
Hornblende-granodiorite R12196 0.5 mn. 13 4 mn., 16° - 20°
uncommon (An34—An38)
Hornblende-biotite
tonalite R12195 0.5 nm. 8 2.5 mm., Very varigble
rare 107 - 30

The quartz in the Herbert River Granite is commonly anhedral, and is
the mineral with the smallest grainsizec, but in specimen R12193 phenocrysts
of individual and compositc grains are up to 100 mm. in diameter. Some of the
quartz shows a closely spaced system of fractures. Alkali feldspar is cither
orthoclasc cr string perthite. Porthitc occurs in the biotite adamecllite
from Nymbool as large, poikilitic pleates cnclosing quartz and biotite, and
as scattered subhedra in specimen R12196, which also contains abundant micro-
graphic intcrgrowths of potash-fcldspar and quartz. Zonecd plagioclase is
fairly common. Thc fcldspars are portly altered to kaolin and scricite.

The plagioclase is commonly andesine, except in strongly contaminated
contact varicties in which the plogioclasce shows a wide range of composition.
It is commonly porphyritic, and is zoned and altered to kaolin, sericite,
or calcitc. The altcration has gencrally affected inner zones more than the
peripheral ones. Locally the perthite contains small, discretec grains of
albitc (specimen R12193).

Biotite is the most abundant ferromagnesian mineral in the more acid
varietios, but is subordinate to hornblende in the more strongly contaminated
rock typcs, c.g.; specimens R12195 and R12196. In the latter, biotite is
a very minor constituent. It is pleochroic from red-browm to straw yellow,
and shows necgligible alteration in the very acid types,; whereas in the more
basic types alteration to chlorite and cpidote is widespread. The common
habit is sceparate ragged flakes, but tight radiating aggrogates of smaller
flakes cccur locally.
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Hornblende is found in discrctc anhedral to subhedral grains or in
radiating clusters. It is pleochroic from bright apple green to greenish
yollow, and shows alteration to chlorite, cpidote, or calcite. The acccssory
mincrals are magnctite, zircon, aond apatite.

Within the arco mappcd therc is no known mincralization genetically
rclated to the Herbert River Granite. The mineralization a2t the Mount Garnet
Copper Mine may be releted to the Herbert River Granite, but insufficicnt
cvidence is available to establish such a rclationship beyond doubt.

No analyses of Herbert River Granite from the map area arc available.
Macroscopically, however, the gronite resembles the Almaden Granodiorite,
which is a varicty of the Herbert River Granite that has assimilated
a considerable amount 6f limestone during cmplacement. Aralyses of both
thesc rock types arc listed in Table 2 (after Branch, 1962). Characteristic
fcatures arc a lower-than-average silica content,; and & high Ca0 and MgO content
due to the presence of hernblende and andesine.

The Herbert River Granite intrudes the Mount Garnet Formation, and is
itself intruded by the Elizabeth Crcek Gronite, as evidenced by numcrous
rhyolite and aplitc dykes west of Mount Garnct, and by tin mincralization at
the Smith's Creck and Adelaide mines near Nymbool.

The granite has beoen dated by the K/Ar method at 285-292 n.y. (Upper
Carboniferous) - (Dr. J.R. Richards; pcrs.comm. ).

Elizaboth Creck Granites

The type arce for this grenite is in Elizabeth Creck near Cumbana
homestead, on the Einasleigh 1:250,000 Sheet. Branch (1962, p.82-3) describes
the rock type as "an orange to salmon-pink, massive leucocratic granitec with
little to no mafic mincrals", and he notes that its outcrop arcas 'are
scattored and aggregate 2000 square miles", In the Mount Garnet arca the
granitce is gencrally similar to that of the type area, except that it is more
weathered and conscquently paler on the surfacc.

The Elizabeth Creck Granite crops out over much of the map area, and
it geoncrally forms rugged hills with rough, boulder-strewn surfaces. The
exposures in the Mount Garnet area probably rcpresent a roof-zone because
ther¢ arc scveral pendants in the gronite, os well as extensive areas of
greisen. Much of the district may be underlain by Elizebeth Creck Granite,
particularly the Brownville-Coolgarre crea, where numerous tin lodes, with
associnted hydrothermal altération, crop out in sediments of the Mount Garnct
Pormction. The granite contacts ccmmonly dip at less than 1573 this is
particularly cvident in the northern half of the arca, vhere the granite morgins
are subparallel to the stream dircctions in o number of placcs.

In thce map area the granite hes two main forms: a medium—-grained,
aphyric vericty, and o medium to conrsc-grained porphyritic variety. The
lotter type is well cxposcd betwecen Innot Hot Springs and the Wild River
(Fig.6)s and contains numercus phenocrysts of quartz and feldspar,up to two
inches long, sct in a medium to coarsc-graincd groundmass. Both varicties
contain morc biotite than the type granite (which has from 1 to 5 percent),
but the total biotite content rarely excecds 10 percent. TFine-grainod,
porphyritic vericties occur ncar Gecbung Hill and Mulligan's Gully, but they
appear to be of small cxtent.

Branch (1962) classified the Elizabeth Creck Granite as a mafic-poor
adamcllitc. In the map ares it consists of quartz (30 - 40 percent), perthite
(30 - 50 percent), oligoclase-andesine (10 - 30 percent), ond biotite (less
than 10 porcent). Branch notes that hormblende may also be present as the
rcesult of assimilation of scdimeonts or basic rocks, but this feature was not
obscrved in the Mount Garnot arca. He also reocords the following accessory
mincralss zircon, apatitc, sphene, fluorite, cpidote, picdmontite, caleite,
tourmaline, and allanitc.
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The Elizabeth Creck Granite is unusuclly rich in silica and poor
in lime and magncsia. Six analyscs cf Elizoboth Creck Granite from North
Queensland arc listed in Table 2 (after Bronch, 1962), and, although all
the analysed somples are from other arcas, the samples are macroscopically
similor to the Elizabeth Creck Grenite near Mount Garnet. Rattigen (1960,
p.1279) discussed thc charactoristics of granitc with associated tin
mincralization, and concludcd that "the higher the ratio of K+lNa to Ca+ilg
in acid difforentiates the greater is the frequency that cassiterite occurs
as a frec accossory constituent". Tin has a toendcacy to become fixed in
the lattice of ferro-magnesian mincrals, especially biotite, during crystnlli-
zation; thus, if magmatic differentiation produces an acid magma poor in
ferro-magnesien mincrals, -~ i.c,, one with o high ratio of K+lNa to Calig -
then more tin than usual will be frec to crystallise as cassiterite.

Rattigan (om.cit.) also notes thot high silica content clone is not
indicotive of a tin-bearing granite. This is illustrated in Fig. Ta where
silica is plotted against CaO+ig0 for cight samplcs of Elizabeth Croek Granite
and clcven samples of Herbert River Granite., Four of the samples of the
latter gronite contain morc than 75 percoent silica, which is well within the
range for the tin-boaring Elizabeth Creck Granite. Howover, there is no
record of tin mincralization genctically related to the Herbert River Granite.

Fig. Tb shows a plot of Ca0+#lg0 against K, 0+Na,0 for thc socme 19
sonmplcs of zranitc as in Fig. T7a. This shows o c%ear éistinction betweoen
the two gronite types, and the contrast is strongest botween the tin~-bearing
granitc and the biotite-Lornblende grenodiorites. The latter types have
assimilated some limestone - e.g., the Almaden Granodiorite. It is olso
intcresting to note that samples of Elizebeth Creck Granite from arcas of
knovm nincrolizetion have o CaO+gO content of less than onc percent.

Elizebeth Creck Granite has been found intruding all of the Palacozoie
rocks in the map area. In the headwaters of Big Dinner Creck; the granite
appears to grade upwards into an acid volcanic scqucnce; this is interpreted
as cvidence of a genctic relationship betwean the graniticand the voleonic
rocks, and agrecs with the findings of Branch (1962, p.192) that the Upper
Palacozoic acid voleanics in North Queensland arc co-magmatic with the
Elizabeth Creck Grenite. In the map arca, the intrusive character of the
pink granite is commonly indiceted indircetly by oplite dykes, by hydrothermal
alteration, and by tin mincralization clong fractures in the scdiments, The
dykes, the alteration, and the tin are genctically related to the granite.

No cvidence of chilled margins has been found on any of the grdnito
contacts. The grainsize is commonly unchonged right up to the contact.

The rclationship betweon the porphyritic and aphyric varioties of
the granitc is not clcar. Their distribution in the eastern pert of the arca
is shown on Fig. 6, but thc boundery between them is only approximate, cxcept
where it was mapped in crccks. The westorn boundary of the coarse porphyritic
sranite is not known. This typc crops out ncar the junction of Condon Gully
and Nettle Crcck, and may also be represented by the outcrops ncar the
Palmcrston Highway, west of Little Dimner Creck (Plate 1). PFicld rclations
suggost that the boundary mey be related to the roof of the batholith
bcesuse the boundary lics immcdintcly south ofy and pearallel to, the granite
contact ot Deadman's Gully, and it parallels the contact northwards to
Sailor's Creck and Kiama Crcck as o long tongue before turning west-south-
west and paralleling the southern mergin of the large roof pondant at Top
Nottlc Camp (Fig.6).

The age relationships of the two varictics of granitc arc not clear.
Flat-lying shects of coarse, aphyric granite, from 6 to 15 feet thick, occur
within tho porphyritic grenitc in Nettle Crock and also in the lower rcaches
of Deadman's Gully. However, ncer Sailor's Creck the reverse occurs, and
2 lorge, shect-like body of porphyritic granite 50 - 60 feet thick, lies
within the aphyric varicty. None of these bodies have chilled margins.



* Elizabeth Creek Granite

80 - + Herbert River Granite
: From unmineralized areo
N +
. +
WCQI'I} % 75 - 3 ' +
Sl OZ ' Contain hornblende
L. + /
+ Almaden Gronodiorite
70
+
L +
+
65 |- *
| | . | | I 1
0 \ 2 3 4 5 6 7

Ca0 ¢ Mg O wt %

Fig 73 Plot of silica against lime + magnesia for North Queensland granifes

9%
From unminerolized oreo
o  Elizabeth Creek Granite.
U g o + Herbert River Granite.
8% |-
Q.I + +
. +
Na, 0 h : '
d, wt % \
t 7% + + ¢ Contain hornblende

KzOWf./e \

Almaden Granodiorite

*~ Lochaber Gramite

Ca0 + MgO wt %

Fig.7b. Aol of alkalis agamnst tme +magnesia for North Queensland granifes

Data from Branch (1962, Tables 8 and 12 )

* Buresu of Mineral Resources, Geology and Geophysics. May'6‘3 % accompany record No.77
‘ E55/5/40 JLME



14.

TABLE 2

CHEMICAL ANALYSIS OF NORTH QUEENSLAND GRAI\TI’I‘ES*

Reck Unit | HERBERT RIVER GRANITE =  ALMADEN GRANODIORITE DS ELIZABETH CREEK GRANITE
Semple No. | E55/5/8  E55/9/12 B55/1/16  E55/5/6 E5§7§725 B55/5/1  E55/9/3  E55/9/11  ES5/9/13  E55/9/17 |
510, 7.2 T1.09 67.5 66.76 14.5 78.36 17.47 78.18 76.19 76.0
A1, 4.1 15.06 15.3 15.32 13.1 1218 12.38  12.74 13.28 12.7
Fe,0, 0.86 0.86 1.50 1.36 | 0.36 0.60 0.92 0.51 1.1 0.50
Fe0 1.79 | 2.07 2.40 2.92 1.33 0.37 0.67 0.27 0.50 0.99
NgO - 0.73 |  0.64 1.75 2.02 0.23 0.00 0.03 0.03 0,05 0.20
Ca0 2.25 J 2.40 4.05 4.23 1.59 0.44 0.36 0.38 0.40 0.71
Na,0 3.35 4.02 3.10 3.11 3.40 2.95 3.25 3.52 3.39 4.10
K,0 4.05 | 3.05 3.20 3.22 4.80 4.92 461 4.40 4.85 4.25
H,0- 0.56 |  0.11 0.87 0.11 0. 14 0.13 0.09 0.07 0.13 645
H,0+ 0.24 i 0.32 0.14 0.80 0.29 0.62 0.52 0.52 0.58 0.24
co,, 0.16 - m.d. | 0.03 n.d. Bie 12 n.d. n.d. n.d. n.d. 0.13
Ti0, 0.29 o2 0.05. 0.29 0.19 0.02 0.03 0.04 0.02 0.07
P,05 0.07 | 0.19 0.09 0.17 0.05 0.06 0.03 0.05 0.03 0.03 -
M:0 - .0.06 | 0.07 0.04 0.10 0.02 0.07 0.02 0.02 0.03 0.03
Totals‘# - 99.7 f 100.1 : 100.02 100,41 100, 22 100.72 100,38 100.73 100.56 160.07'
y

i
E55/5/8 Biotite-hornblende adamellite (1imestone-assimilation area), 10 miles S. W. of Chillagoe.
T A.na.lysts, CsR. Edmunds and H.W. Sears, A.M.D.L.

E55/9/12  "Granodiorite" 10 miles E. of Minnamoolka H.S..
Analysts, A. McClure and S. Baker, B.M.R.

E55/1/16  Hornblende-biotite granodicrite, 10 miles N.N.W. of Roekwood H.S. (limestone-assimilation area).
AIlalySt, H-W. Sea.I‘S, A-I‘I.D.Lo

E55/5/6  One mile W. of Almaden (limestone-assimilation area).
A.rlalysts’ .Ao MCCl\lIe and. Sl Baker, B.I‘I-R.
E55/ 5/ 25 Biotite adamellite, 16 miles S.W. of Mt. Garnet, unmineralized area — possibly more deeply eroded than elsewhere.
-A.nalyst, H.W. Sea.I‘S, A.I:I.D.L.
!

E55/5/1 Bamford Hill, 2 miles N. of Petford (Mo, W minecralization nearby).
Analyst, A. McClure, B.M.R.

E55/ 9/3 Biotite granite, Elizabeth Creek, near Cumbana H.S. (Sn mineralization nearby).
Analyst, A. McClure, B.M.R.

E55/9/1% 8 miles E. of Glen Anne H.S. (W mineralization nearby).
Analyst, A. McClure, B.M.R.

E55/ 9/ 13 18 m11es E.S.E. of Mt. Surprise (some Sn mineralization nea.rby)
Analyst, A. McClure, B.M.R.

E55/9/11 B:Lotlte adamellite, 3 miles E. of Whitechalk H.S. (W, Sn m_nerallza.tlon nearby) .
Analyst, H.W., Sears, A.M.D.L.

* Analyses taken ;Emlam Branch (1962 ;MWWWMWMaSSmﬂaﬁm added by present authors.
|
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Age determinations made at the Australian National University indicate
an age of about 275 million years - i.e., Upper Carboniferous - for the
Elizabeth Creek Sranite (Dr. J.R. Richards, pers.comm.).

Alteration - Greisenization: Quartz-greisen is present in many places in
the Elizabeth Creck Granite in the Mount Garnet district, but it is most
abundant in the area extending north from Broken Gully, near Innot Hot Springs.
It is also plentiful nsar the granite contact north and west of Brownville,
and numerous small greisen veins occur in the Seven Mile Hill area, west of
Battle Creek,and north of Coolgarra.

The greisens crop out as veins {or lodes) from less than one inch up
to several feet wide, and as irregular areas of apparently massive greisen
which may cover many acres - e.g.,at Geebung Hill. A sili:sous (quartz) core .
is commonly present in the larger greisen veins - e.g,; at the Harbour Light
Mine. The slopes of greisen ridges arc thickly coverced with greisen rubble,
?hich may obscurc outcrops of unaltered granite, and give a falsc impression
of thc cxtent of the greison. The veins range in length from a few feet to
over a milec - e.g., at the Harbour Light Mine. Where they arc found in an
incipicnt state they invariably lic along joints. Large arcas of scemingly
mascive greiscn occur at Gosbung Hill, along a2 ridge south of Mount Gibson;and
north of Coolgarra. Branch (1962, p.84) mentions large areas of greisen "with
no well defined boundaries" in the Emuford-Wild River area, and some of these
cxtend into the northern part of the map arca. Table 4 shows that steeply
dipping, north-west striking Jjoints are those which are most commonly greisenised.
Stecoply dipping greisen veins are commonly evident in areas of massive greisens,
and they ore sceparated by messive greiscn tending to be more micaceous than
the vein-typc matorial (Fig.8).

The greisens of the Mount Garnet district, and in the Elisabeth Creck
Granite gencrally, arc commonly greenish grey, and consist essentially of
anhedral quartz sct in a groundmass of fine mica. Some of the mica is plco-
chroic from pal¢ grey to very pale yellow, and partial chemical analyses of
the greisons (Table 3) by S. Baker rovezled minor quantities of lithium. From
the rather meagre microscopic and chemical information available the micas
appcear to be muscovitc and varictics of lepidolitc containing a small to
modcrate percontoze of the pretolithionite molecule. According to Winchell
and Winchell (1951, p.371) "necarly all analyses of lepidolitc show a deficiency
in Li,0"; A.N. Winchcll "considcers that this is duc to the presence of some
inter%ayerod (but not isomorphously combined) muscevite'.

! TIzble 3
i Results of partial analyses of greisens, Mount Garnet
:‘Sample No. Locality % K0 % Ne.,0 % Li0 % Sr0
R 13717  Gocbung Hill 3. 56 0.10 0,04~ 0.01
h 13718 . L 3.54 _ 0,05- 0.04- 0.01
ﬁ 14242 5. of Mt. Gibson 10,32 | 1.20 0.19 0.02
R 14243 L " 8.65 0.20 0.15 0.03
R 14244 Gibson's Gully 8.08 C.10 0.11 0.02
R 14245 Clarrie Smith's Lode T.07 0.05- 0.06 0.02
J 60C Wild River area 338 0.05- 0.04- 0.01-
J 1184 Dingo Mine 5.66 2,12 C.09 0.02
J 187 1.5 m. W.S.W. of Top |

Mettle Camp T.90 0.05- 0.25 0.02
J 189 Devon Minc 8.88 0.05- 0.19 0.03
R 14247  Tucker's Gully 4.12 0.05- 0.04 0.01

* 0.04~ = less than 0.04 percent.

Analyst: S. Baker,
Bureau of Minoral Resources.
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| The greisens are commonly porphyritic with sub-equant quartz grains
ond mica clusters up to 15 mm. ncross cncloscd in a micoccous groundmass with
an avcrage groinsize of about 1 mm. or lessy or medium-grained, and massive
with local coarsc-grainced mica segregations made up of flakes up to about half
an inch wide. Flow banding hus been obscrved in greiscns on a ridge half 2 mile
south-cast of Mount Gibson; but it may be an inherited texture. Cores of
massive quartz arc common in grcisens north ond south of Mount Gibson and south
of Scven Mile Hill, and these are shown on the map as quartz greisens (q.s&r).
Small quontitics of topaz, cossiterite, wolfram, and carthy iron oxide
weathering products, are commonly present in the quartz cores. Topaz, fluorite,

essiterite, wolframite, monazite, and iron oxides (possibly derived from
pyritc and arsenopyritc) arc accessory mincrals in some of the greisens.
Molybdenite, chalcedony, coppcr mincrals, zircon, ond tourmeline are less
common. Beryl is to be expecled with this mincral assemblaze, but to datc
it hos been positively identificed only from a nine dump 1.2 imiles west-south-
west of Top Nettle Canp.

“

‘ Most of the greisens have probably been formed by pneumatolytic altor-
ation of granitec in place; Jjoints hove provided the initial openings for
entry of the rcactive cgents. Beus ( 1962 ) considers that the process of
greisenisation starts with high-temperature acid leaching of the granite by
fluorine-rich solutionsj subsecquently, as the zcid bucomes neutralized,
precipitation of nevw mincrals takes place. The principal change appears to be
the replacement of feldspar by mica; frce silica is relecsed or added during
the groeiscnisation process, and it forms quartz cores and quertz-rich segre-
gations. Some of the greisens may also be formed by the alteration of sedimen-
tary rocks. These would be difficult to rccegnise mocroscopically, but in a
thin scction of one specimen from Tucker's Gully the quertz exhibits secondary
growth and slight strain shodows, and the gencral texture resembles that of a
portly replaced quartzite or greywacke.

i The nassive greisens were formed by cozlescence of steeply dipping
greisen lodes or veins, and/or by greisenization along flat joints located near
the roof of the parent granite (Fig.8). In places quartz cores are found in
greisenised horizontal joints - e.ge.; at The Glen mines - but they are most
common in the steeply dipping joints.

| Zoning of grecisens: The presence of quartz cores in micaceous greisen is
rogarded as a form of zoning. Comparing this form with Beus's (op.cit.) Fig.2,
which shows the devclopment of vertical zoning in grcisen formed along joints
in microclinc grenitcs, it appears that the two-zone form found in the Mount
Gibson-Harbour Light Mine area represents the upper part of a zoned greisen
which widens at dcpth, Beus's more subtle zones, such as mica greisen and
quhrtz—mica greisen, could probably be recogniscd if the greisens were cxamined
morc closcly. During the mapping, mica-rich and quartz-rich verieties of
greisen were recognisced, as well as more slightly altered, greisenised granite.
For convenience in mapping, all of these forms have been groupcd under the
gencral heading of greisen.

| Economically the Elizabeth Creck Granite and its greisens are important
csja source of tin. Much of the lode tin and tungston produced in the area has
comc from greison ot Gurrumba and from The Glen mines, respectively. Jensen
(op.cit.) thought that much of the alluvial cassiterite in the Greater
Herborton district was derived from greiscns, and the present mapping supports
this theory.
x (Sec cnd of Scetion)

Cappings of finc-grained, massive
quartz arc found mainly in the arca wost of Mount Garnct, and they also make
up the low hills in tke arca of Luccy's Knob, scuth of Mount Gernet. The
cappings arc intcnscly fractured and breccicted in some places, and they are
intorpreted as roof-zonc alterations of the Elizcbeth Creck Granite, or over-
lying scdiments. In the arca wsst of the Smith's Creck gorge, the cappings
form modcrately high hills (400 fecet above the gorge), and overlie Elizabeth

1\

Altcration - Siliccous Coppings:
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Croek Granitc in which some greisen has been formed., No sedimentary rocks
were found., At Luccy's Knob, a minus 80-mesh semplc of the scil from between
siliccous outcrops contained 60 p.p.m. tin, and 0.D., Paterson (pors.comm.),
of Mincral Deposits Ltd, obtaincd cassiterite by crushing a sample of the
siliccous cap rock. The outcrops of siliceous rocks in Spring or Lucoy's
Creck, two milcs wgst-south-west of Mount Garnet, are therefore regerded as
caps to bosses and stocks of Elizabeoth Creek Granite intruding the Herbert
River Granitc in that areca.

The siliccous cappings at Lucey's Knob may cover stonniferous greisen
and granitc. If this postulated stannifcrous zone wos cxposed beforc or
during the Cainozoic sedimentation of the Mount Garnct Basin, crosion would
have releascd cassiterite grains which may have been concentrated into placer
deposits in the scdiments of the Basin, and could account For part of the tin
known to cccur in the lower reaches of Return Creck.

*

(Barly in the 1963 field scason the arcas deseribed in this scetion were re-
oxamined by W.B. Dallwitz and K.R. Yotesy as 2 result some changcs in
interpretation have been suggested, but the meps accompanying the roport
have not been altered to conform with thesc changes. The "cappings' west
of Smith's Creck gorge arc highly siliccous greisens, ccmonly containing
littlc or no mica, within Elizabeth Creck Granitc. The "coppings" ncar
Spring Creck arc weathered, pyritiscd, and probably silicified parts of o
rather lsucocratic, fine-grained varicty of Herbert River Granite. The rock
at Lucey's Knob is unlike any other in the crea, and has not yet been
examined in thin section; in most places it has the appearance of a very
fine-grained, siliceous, and scmevhat porous greisen, and in others it
resenbles a very fine-grained granite aplite. Lucey's Knob may belong to
the Precambrian, parts of which crop out about 2 milcs to the cast, near
Return Crecks several samples of the rock were ground to minus 80- mesh
B.S5.5., and carefully pammed, but no cassiterite was dotected.)

Dyke Rocks:

Rhyclite is the most common dyke rock in the Mount Garnet district,
but coarse quartz-feldspar porphyry, aplite, and dolerite dykes have also
been found. On the whole dykes are rather rarc, and they are gencrally poorly
cxposed.

Rhyolite: Scveral small, steeply dipping rhyolite dykes have been mapped
whera they intrude Herbert River Granite, four to five miles west of Mount
Garnct. These rhyolites are pink and grey, and are best oxposed in crecks.
In somc places they arc intcnsely fractured. '

The largest dyke occurs holf o mile west of Browmville. It has an
arcuate form, and appears to be an offshoot, or feeder dyke, of a large arca
of undifferentiated Upper Palaecozoic acid volcanics exposced farther to the
south-west. The dykc is continucus with the volcanics, and it consists of pink
and cream rhyolitec. Small rhyolite dykes are common adjocent to the boundaries
of the lerge mass of undiffcerentiated acid voleonics. The rhyolite dykes arc
considercd to be genctically related to the Elizabeth Creek Granitc.

Quartz-Feldspar-Porphyry: Scveral dykes of coarse-grained quartz-feldspor
porphyry werc found in the area immediately south-west of Mount Gibson.

Two dykes of similar composition also occur one to two miles west of Innot
Hot Sprinzs. The dyke-rocks are grey, and hove o porphyritic texture.
Feldspar phenocrysts arc up tc 30 mn. long, and intenscly kaoliniscd.
Phenocrysts of quertz ore smeller, and range up to 5 mm. The groundmass
consists mainly of quartz and a fow flakes of biotite.

These dykes intrude greywockes of the Mount Garnet Formation, and their
composition indicctes o genetic rclationship to the Elizabeth Creck Granite.
The coarse grainsize of the phenocrysts may be due to derivation from the
coarsc-graincd, porphyritic phase of the Elizebeth Creck Grenite which crops
out east of the dykes.
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A smell dyke or lens of medium<~graincd, greenish grey quartz-feldspar-
porphyry cccurs in the Elizzbeth Creck Granite zbout one mile west of Ironstone
Hill. Its origin is uncertain. A lcns of similar rock about 100 feot long
also occurs half a milc south~cast of Mount Gibson.

* Aplite: A fow small, pink and groy, steeply dipping and gencrally intensely

fracturcd aplitc dykes intrude the Herbert River Granite in Russian Joe's
Creck and Ironstonc Creck, west of Mount Garncts Aplite dykes also occur in
the roof pendant of Mount Garncet Formation half a mile wost of Top Nettle
Canmp, and here they contain small quartz and quartz-muscovite veins carrying
cassitcrites The aplite was derived from the Elizabeth Creck Granite.

Basic Dykoess Two small deleorite dykes intrude Elizabeth Creck Granite near
Top Ncttle Camp, and onc at a ploce one and a half miles north-west of Innot
Hot Springs. They cre fine-graincd, dark grcy rocks consisting of about

80 percent labradoritc and 20 percent titanaugite. Their ccmposition suggests
that they are not related to the Cainozoic clivine basalt extrusions. All
three dykes strike north-west, and wore probably intruded along tonsion joints.

Pegmotite: - Nc pegmatite dykes have beon found in the Mount Garnet district,
Howecver, pegnatitic scgregations of quartz and feldspar occur at the Elizcbeth
Creck Granite - Mount Garnct Formation contact two thirds of a mile west of
Mount Gibson.

Products of Contact Mctamorphism:

Scdinents of the Mount Garnet Formation have been thermally metamor-
phosed by both the Elizabeth Creck and the Herbert River Granites. Poor
cxposurc limits study of the rocks in contact with the Herbert Rivcer Granite,
but thosc in contact with the Elizabeth Crock Granite crop out cextensively
throughout the arca. The mineral asscmblages developed in the motemorphic
rocks in contact with the Elizabeth Creck Granite probably resultced from thermal
offcets and contget mctasomatism, and in many pleces the latter may have been
the morc important process. This mctasomatism affccted the scdiments, notably
the more calcarcous types, at the granite contacts, and it ccused intcnsce local
altcration of scdinments and Herbeort River Granite adjocent to tin-bearing lodes
(see Economic Geology section).

Calc-silicatc hornfeols: This rock-type is best developed in the roof pendant

1.5 milcs west of Buttle Crecky, and in roof pendonts west of the Mount Garnet
racccoursc. In the former arce, purc marblc cccurs locally., The most common
rock-type is composcd of grossularite, vesuvionite, dicpside, epidote, calcite,
oand prehnites; in order of decreasing abundance. This assemblage of minerals
occurs as mctasomatic pockcts and veins in hornfelscd basalt and in marble.
Commonly cvoid arcas up to 30 mm. in diamcter containing a poripheral zonc

of grossularitc and o core of vesuvianite (whith in places forms columnar
crystals approaching 20 mm. in length) arc found.

Grossularitce occurs in broad arcas consisting of tight aggregates of
crystals, averaging O.4 mm. in diamcter, which ore xcnoblostic in contact with
one another and idioblastic in contact with other mincrals. Diopside and/or
prehnite occur in the interstices betweoen grossularite crystals. The cclumnar
aggregotes of subidioblastic vesuvianitc poikiloblastically enclosc numcrous
small inclusions of diopsidec or grossularitc cbout 0.04 mm. in diameter.
Diopside (average grainsize O.1 mm.) cccurs in tight, granuler, almost mono-
mineralic aggregates, and as inclusions in vesuvianite, or interstitial to
grossularite.

Near the junction of Smith's and Black's Crecks calcarcous siltstone
hos been metamcrphosoed to a green, fine-grained hornfels containing quartz,
hedenbergite; sphene, chlorite, epidote, calcite; and pyrite. In an impure,
fine~grained, calcareous conglomerate from Eastine Creek the fine-grained
calcareous matrix has been reconstituted to form grossularite and epidote.

The calc-silicate rocks west of the racecourse are similar in
composition to those near Battle Creek.
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Hornblende hornfels: Basalt in the Mount Garnet Formotion south-west of the
recccourse has beon metamorphosed to o rock containing 70 porcent hornblende,
25 pcrcent plagioclase, and minor biotite, epidote, and sphene. The plagio-
clase (calcic oligoclase) occurs os unaltered, in places twinned, loths,
averaging 0.4 mm. in longth, and scattcred throughout decussate or radicting
agerogates of bright olivc-grecn, strongly pleochroic hornblonde. Veinlets
and scgrcgations of plagioclasce and epidote are common.

Metoagreywackos Low-grade thermally mctamorphoscd groywacke occurs locally
throughout the arces, but is most abundont in the vicinity of Mount Gibson.
Within thesec rocks quartz occurs in two farms: the original detrital quarts
grains, thc outlines of vhich aro still apparcnt, have becn reocrystallized to
form composite greinsy and finc-grainced, granoblastic quartz, averaging 0.05 mm.
in diamcter, which crystallized from the original clay-sili matrix. Biotite
occurs as scattercd flakes or decussatc aggregates within ihe fine-grained
quartzose matrix. Its grainsize is similar to that of tho associated quartz.
The original dctritcl feldspar remains unaltered.

Groywacke-congloncratc near the Dalcouth Mine contains dark green
hornblcnde in decussato glomcroporphyroblastic aggregates ranging from 5 to
20 rm. across. Thesc aggregates arc scattored wncvenly throughout the rock.
A small amount of cpidote is also prescnt. This alteration has probably
resulted from a metasonatic process similar to thet which formed the chloritic
gangue of tin lodes within the Mount Gornet Formation.

Iron Depositss Small homatite deposits are common whore calcarcous rocks are
in contact with Elizaboeth Creck Granitee The localities arc listed in the
section on Economic Geology.

Tourmaline Vein: A vein of massive, tlack tourmalinc threc feet wide and
about 300 fect long occurs cbout ten chains north-west of Brownville Battery.
The occurrcnce is intcresting, as tourmaline is rarc in thc map arca.

CATNOZOIC

Tho Cainozoic succession in tho Mount Garnct area consists of sediments,
in difforont dogrees of consolidation, with interbedded basalt flows. This
succession is found in the Mount Garnet Basin and in the valleys of the Wild
ond Herbert Rivers and their tributarics. High-level Cainozoic gravels are
found ncar the Excelsior Mine, about onc mile north-west of Brownville, but
this is the only known occurrence of this type. Dre M.J. Bik,; formerly of
the CeS.I.R.0. Division of Land Rescarch and Regional Survey, made a brief study
of thc goomorphology of the district, and many of the following data on the
Cainozoic scdiments arc taken from his notes. The sediments are important
cconomically bccause they contain tin ploacer deposits at scoveral localitics.

Sedimentss

Bik (pers.comm.) rogords tho Mount Garnet Basin as an erosional feature
(in soft Precambrian metasediments and Herbert River Granite) which was filled
with sediments in Cainozoic timos. He recognized five phases of sedimentation
ranging in age from probeble carly Tertiary to Recent, and believes that erosion
and deposition occurrod in the Basin as alternating processes related to
climatic cycles. The effect of carth movements during the Cainozoic cannot be
estimated; and Bik believes it is possible to eoxplain the Cainozoic history of
the area solely in terms of climatic changes.

The oldest scdiments in the Mount Garnet Basin, according to Dik's
intorpretation, are charactorised by a dark browvn to grey lateritic duricrust
which is srongly comented and mottled by iron oxide in the lower horizons.

They are bost oxposed in Dingo Gully, a tributary of the Herbert River (Fig.4),
and large blocks of brown duricrust have been hrought to the surface by dredging
in Roturn Croek, ncar thc pumping station. Only ono such phose of duricrust
formation has becn found in tho Mount Garneot district, although pscudo-duricrusts
wore formed, ospecially in the ncxt youngor phasc of sedimentation, by the
crosion and redeposition of the original duricrust components.
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Bik believes that a duricrust forms by the irreversible drying out
of a zone of lateritised sediments during 2 dry phasec of a climatic cycle.
Dissection of this zonc facilitates the proccss of dchydration and comentation.

The second phase of sedimentation is now represented by deeply weathered
sediments containing bands with iron and manganese nodulcs. They are character-
istically rcd, but ycllow, brown, lcached grey, and white types arc also prezomt.
Bik believes that this phase accounts for the greater part of the sedimonts
dredged in Smith's and Return Crecks. It is also exposcd on the surface ncar
Central Creck (Fig.4). The scdiments of the second phase are exposed in
crosional (cut and fill) vallcys in the duricrust zone, and also overlie this
zonc. Gravel layers in the post-duricrust scequence commonly form slightly
higher ground owing to the c¢ficcts of diffcrential compaction of coarsc and
adjaccent fine scdiments.

The sccond phasc was followed by at lcast another two phascs of
sedimentation, probably during the Plcistocenc. These consist mainly of
alluvium, and are charactcrised by ycllow or yellow-brown soil profiles. They
form cut and fill decposits in the carlicr scdiments, and are attributed by
Bik to the Pleistocene becausc of the lack of weathcring effccts.

The youngest scdiments in Bik's classification are sandy channel- and
heavy-texturcd backswamp-deposits found adjacent to all the largor strcam
channcls in the district. As yet no soil profile has developced on these
sedimonts, and they arc thought to be Recent.

Sincc the above was written a 140 age determination on carbonized wood
taken from a depth of 60 to 70 feet in a drill hole about half a mile south
of the dredged arca in Smith's Creck has shown that the dredged sediments are
much younger than postulated above. Thc age obtained on this sample by the
Institute of Nuclcar Sciences; DeS.I.R., Lower Hutt, New Zealand, was 36,600
+ 1,900 to 2,400 years.

The maximum thickness of the Cainozoic succession is unknown. A
borchole in the ATR arca penctrated 204 fcet without rcaching bedrock; the-
Burcau's holc MRW 14 was unbottomed at 184 feet in lowcr Smith's Creek,; and
hole MEW 12 was unbottomcd at 143 fect in lower Return Creck.

The Cainozoic sediments comprise clay, silt, sand, and gravel of
colluvial and alluvial origin dorived from the uplands in the northern half
cf the map arca. The Mount Gornet Basin may represent o basalt-dammed lake,
which was subsequently filled with scdiments, but most of the observed secdi-
monts arc not consistcnt with such a mode of origin. Local ponding probably
occurred within the basin - c.ge., some 25 feet of blue clay overlies the basalt
intersected in hole MRW 12, and this probably rcpresents o local lake deposit
in front of a besalt flow.

Basalt:

The Cainozoic basalt in the Mount Garnct district is a vesiculer
olivinc basalt, and is best exposed in the valleys of the Wild and Herbert
Rivers. It originatced from vents on the Atherton Tablelend, and entercd the
Mount Garnet arca along the valleys of the Wild River, the Millstream, and
Blunder Creck. Basalt apparcently 'backed up' tributarics of the Herbert River
because it is found in borcholes at Nottle and Battle Crecks, about 40 and 60
fect, respectivcly, below the level of the Palmerston Highway. Basalt is
cxposed on the Palmerston Highway cast of Blairs' Gully, at Russian Gully,
and in a small gully onc mile south-west of Innot Hot Springs. Basalt also
occurs in most of the alluvial flats along the Wild River, commonly buried
undcr a fow feet of sand.

In lower Return Creck weathcred basalt is exposed in places for two
miles upstrcam from the junction with the Herbert River. In drill hole MRW 12 -
this basalt was intorsected 28 feot below the surface as a layer 9 feet thick.
MRW 12 also intcrsccted 58 feot of basalt flows with intcrbedded thin clay
horizons from 69 to 127 feet below surfoce. The thickness of this latter
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interscetion suggests that thc basalt occupics a major valley, and it may
represent a former channel of the Herbert River. However, it could also
represent basalt backed up along a former channcl of Return Creck, although
such a process would imply an ceven greatcr thickness and a much grecter volume
of basalt in the main Herbert River channel.

Drill hole MRW 14, in lower Smith's Crcek, intcrseccted about 5 feet
of basalt cobbles 130 fect below the surface. Because little sand was found
with the cobbles; they are interpreted as a partly dccomposed basalt flow.
This occurrcnce of basalt is anomalous, as it is 7% miles in a direct linc
from the nearcst known basclt on the surface (in lower Return Creck), and
MRY 14 is 9 milecs from fresh basalt oxposed in Gunnawarra Gap (Fig.4$.
Gradicnts in dircct lines froum these exposures to the occurrence in MRW 14
arec 6.6 feot per mile from Return Creck and 7.7 feet per mile from Gunnawarra
Gap. These gradients seem too gentle to ecnable such thin flows to extend so
far from their parent vents. There is no cevidcnce to suggest thdt cither of
the cxposed basalts and the one in MRYW 14 arc the same flow, and the depth of
buricl in MRV 14 mokes such a correlation unlikely. Gentle worping moy have
affected the arce since the extrusion of the basalt,; and this would have
modificd the grodients.

Age of Busalt: No isotopic deting of the basalts in the Mount Garnet
district has beencarried out. However, pebbles of Cainozoic basalt occur in
gravels underlying the lateritic duricrust in Return Creek, half a mile north-
cost of Duck Holes. This indicates that besalt extrusion began early in
the Tertiary. Evidence of the cge of the youngcr phase is given by a dicatomite
deposit, occurring with basalt near Innot Hot Springs. Crespin (1947) said
the age of the diatoms was Recent to Sub-Recent. This deposit was not located
during the present mapping, and its exact relation to the basalt is, therefore,
unknown. Other exposures showing evidence of the age of the most recent basalt
flows are found in lower Return Creek, a few hundred yards from its junction
with the Herbert River. Here cobbles and pebbles of weathered basalt are
plentiful in a rhyolite cobble conglomerate, and a small, residual outcrop of
fresh basalt occurs some 50 feet above this conglomerate. The conglomerate
is similar to sediments attributed to the Pleistocene by Bik, and the overlying
basalt may be late Pleistoccnc or even early Recent. Most of the fresh basalt
flows now exposed at the surfacc arc probably Pleistocene or carly Recent.

Basalt-filled drainage-channclss Basalt entering the areahas partly filled
the original valleys of the Wild River, the Millstream, Blunder Creck,; and the
Herbert Rivery and the present stream chonnels are probably very different
from the original ones. Moreover, the general scarcity of washed basalt
detritus in the district suggests that therc has been little crosion of the
Cainozoic basalt. Ficld cvidonce suggests that basalt flows were buried by
alluvial and colluvial sediments soon after oxtrusion. Subsequent crosion of
basalt scoms to have had local cffccts only, and is, apparently, restricted
to degrading strcam channels. The present locvels of basalt may, therefore,
be uscd for approximatc calculations of original direction of flow, bearing
in mind that the surfaces of basalt flows may have been modificd slightly by
collapse after cooling, and possibly by warping end local tilting.

Lovels on the surface of basalt along the Palmerston Highway from the
Wild River (2130') to Battle Creek (2020'), and farther south at the mouth of
Ncttle Crock (2010'), suggest that the Horbert (Wild) River originally flowed
along a higher, morc northcrly course then at present (Fig.9). This intor-
prectation is based on the contrast between levels on basalt near the Palmerston
Highway and thosc near the mouth of Nettle Crcek and along Blunder Creck. Tho
lovels noar the highway show a rcgular fall of 17 feet per mile from near
Blair's Gully wost to Battle Creck.* Levels on basalt cropping out along a

-— ot wm em mm me e M mm e am mE e s e we e e TN eE es em Sm em e Mm mm s We en W mE @R m we = @ .

* The lovel (2060') of basalt in a borchole near the Nettle Creck bridge is
anomalous, and it may represent a flow older than those cxposed at the
surface. This lower flow may have backed up Nettle Creeks; or it may have
bcen laid bare by erosion beforc it was buried under its present cover.



DIAGRAMMATIC - MAP OF HERBERT RIVER VALLEY
SHOWING

Postulated Former Drainage Pattern
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north-south linc through the mouth of Nettle Creck show an elevation difference
of 85 foot between the outcrop onc mile south-west of Innot Hot Springs
(2095') and the cxposurc ot the mouth of Nettle Creck (2010'). Moreover, the
latter exposure is 10 feet lower than the basalt in a drill hole at the Battle
Creeck bridge, which is three miles downstream relative to Nettle Creek. Thus
it appears that the basalt near the Highway and that at the mouth of Nettle
Creck flowed along different drainage channels separated by a low divide -
unless erosion of 100 feet or more of basalt and interbedded sediments from
above the Nettle Creek - Herbert River exposure is acceptable. (This
thickness would be necessary to back up basalt from the prescnt Herbert River
channcl to the exposure on the Highway south-west of Innot Hot Springs.)
Purthermore, the levels on basalt at the mouth of Nettle Crecek (2010'), and
nearby in the Herbert River (20007), when comparcd with levels on basalt
upstream along Blunder Creek, ncar the Blunder Creck hut {2070!'), show a
regular fall of 9 to 10 feet per mile, and this fall is in & direction opposite
to that from the Highway to Nettle Crecks Any theory advocating erosion of
100 fcot of basalt and sediments from above the mouth of Nettle Creck must,
therefore, contend with ecrosion of a comparable amount of basalt and sediment
from the valley of Blunder Creek, and no cvidence of such extensive erosion
of basalt has been found. It is unlikely that carth movements could have
lovecred the arca around the mouth of Nettle Creck relative to the Palmerston
Highway without also lowering the area of Blunder Creck.

4 Tall of 9 to 10 feet per mile for 7 milcs along the Blunder Creck
valley may seum rather low. However, the width of basalt cxposcd in the
Blunder Creek valley immediately south-east of the Herbert River ranges from
one to two miles, and this implics that the basalt is quite thick (up to 50
feet or more) in parts of thc valley. The low gradient (9 to 10 f.p.m.) is
acccptable for a large volume of basalt moving slowly along a broad valley.

Once the postulated original channel of the Herbert (¥ild) River became
filled with basalt, water and additional basalt would have overflowed into the
topographically lower, southerly channel of Blunder Creek at the first
available low point. This may have occurred south east of Innot Hot Springs
near the present junction of the Millstream and the Wild River; and erosion
and sedimentation associated with the overflow could have produced the present
course of the Herbert River. Filling and subsequent drainage diversion along
the northern channel would have dammed northerly tributaries of the Herbert
(Wild) River, such as Nettle Creek. These tributaries then would have had
more erosive power than usual because of the lower level of the Blunder Creck
(now Herbert River) valleys they could have cut through the basalt and inter-
bedded sediments filling the northern channel, and then through the low divide
between the northern ond southern channels along fairly direct courses from
the point of damming to the southerly channel. The abandoned, basalt-filled,
northerly channel has presumably been buried by shoctwash and stream sediments
from the uplands to the north.

If the above intorpretation is corrcct, there should be an area between
the old channels of thc Horbert (Wild) River and Blunder Creck which is devoid
of basalt, or which is covered by only very thin, shcet-like flows that welled
over the low divide between the two channels. This postulated basalt
distribution could be checked by gravity work.

Further considcration of the significance of the 58-foot intersection
of basalt flows in drill hole MRY 12 may help to cstablish the drainage history
of the arca. Becausc of its thickness this basalt is regarded as "fill" in a
major stream chamnel, and it should be possible to mep this buried, basalt-
filled 'channcl' by gcophysical techniques. This 'channel! is regarded os a
possible southerly cxtonsion of the former northerly Herbert (Wild) River
channel.

Some of thc anomalies in basalt distribution in the lMount Garnet Bzosin
could bc oxplained if a vent oxisted in the area. No evidence for the presence
of a vent has been found, although a small eruptive ccntre could have been
completely buricd by morec rccent scdiments.
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Economic Aspcctss

The Cainozoic scdiments in the valleys of the Wild River, Nettle
Creck, Battle Creck, Return Creck, and Smith's Crcck all centain tin placcrs.
These have been dredged in the latter three creecks, and sluiced in Nettle
Creck., The basalt flows haove probably covered some tin placers, and the most
promising areca for s deep lead deposit would be along the postulated northorly
Herbert River channel near the Palmerston Highway (Fig.9). This would have
received alluvial tin from tributaries of the Wild River, Blair's Gully,
Nettle Crecky; and Battle Creck, as well as some fine tin from the Herberton
arca. However, any placer deposits underlying basalt would probably be watoer-
saturated and difficult to prospoct and work, and the grade of the tin-bearing
wash in the Mount Garnet aresz in gencral is not high cnough to cncourage a
decp lead prospccting programme.

STRUCTURE

FOLDING

The Mount Garnct Formotion is isoclinally folded about northerly-
striking axes., Thc only large-scale fold delineated during the moepping is two
riles to the north-west of Mouni Garnet. This is a south-plunging anticline
whose oxis strikes at about 0257, The beds arc cormcnly slightly (up tc 1OC)
ovorturnced, and small-scale folding of varicus amplitwdes may be scen in places.

Felding within the Carbonifcerous acid volcan%cs is less intense.
Fold axos strike north-west, ond dips range up to 60 .

FAULTING

Extensive feoulting occurs along the Dry and Wild Rivers, and to a
lesser degree in the Brownville - Coolgarra area. The strike of the faults
ranges fron 320o to 040", but most strike between 350O and 010°, Fault-planes
dip at angles ranging from 60~ to vertical. Within the Mount Garnet Formation
nany of the faults have acted as loci for tin mineralization.

JOINTING

Only the joints within the Elizabeth Creek Granite have been studied in
detail, ond measurements were confined to moster joints which crossed the
complete width of the outcrop at which readings were token. This restriction
was designed tc provent cluttering the diagroms with measurements of minor
joints which might hove only very local significance, Joints were dividec into
four cotegorics: ordinary joints, '"greisenised" jeints, quartz-filled joints,
and mineralised joints., In addition, some measurements were made on grenites
foliated by numcrous, thin, closely-spaced (ten to an inch) quartz-filled
fractures.

The "greisonised" joints reforred to in this report are joints along
which the granite has been altcered to a dark-grey, hard, siliceous rock which
contrasts markedly with the normal pink or grey granite.

Mincralised joints arc those which contain ore minerals, and which
have been worked for their mineral content. In nearly all places the ore
occurs in greisen gimilar to that found along the unmincralised, greisenised
joints alrcady mentioned.

In Figure 10 the poles to all the unmineralised joints have been
plotted on a sterceographic net, end the densities contoured.

The plot reveals a definite pattern with double mexima in the north-
east and south-west quadrants corresponding to steeply dipping joints with o
north-westerly strike, and a lesser moximum in the north-west and south-east
quadrants corresponding to similar joints with a north-casterly strike. One
of the maximz in the south-west quedrant is stronger then the other, and this
alters the otherwisc almost perfect orthorhembic symmetry to monoclinic.

~
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To analyse the distribution of the various types of joints, the
numbers of each variety occurring within the 2 percent contour wes calculated
separctely from the north—wost/south—cast and north—east/south—wcst moximay and
the results cxpressed as percentoges (Table 4). This demonstrates that
greiscnised joints with & north-uvest strike arc much morc common than those
with a north-cast strike.

Table 4

Oricntation of cach joint typec within 2% contour cxpressed
as a pcrcentage ot total. joints within each maximum.

North-west scuth-cost North~cast south-west

quadrant quadrant
Ordinary joints 700 50%
Greiscnised joints 13% 37%
Quartz-filled joints 14% 17%
Foliation in graonite 4% 1%

In Tig. 11 the poles to the mineraliscd joints have becn superimposed
on the contours of Fig. 10, This diagram shows that the mincraliscd joints
arc most commonly members of the north-west striking sct of joints, and rarely
are they members of the north-cast striking set. There is, however a tendency
for somc of the mincralised joints to have a north-south oricntation, which
does not correspond to any maxima in the unmineralised joints.

A sct of low-angle joints is commonly visible in mine workings, and
these joints are represented on the stercographic diagram as a partizl girdle
cbout a north-west axis, They have been observed "cutting off" lodes either
upwards or downwards in minc workings, but they arc in some places mineralised
themsclves, Several small lodes have becn observed with o sub-horizontal
orientation. The "cut-off" lodes are commonly picked up again by following
"slime tin" along thc low angle joints. In the Herberton district lodes are
in ploces displaced as much as 35 fect along these low-angle joints, and this
suggests that appreciable movement has occurred on all of the major joint-
systems.

The pattorn of the joints is the same throughout the arca, in both the
aphyric and porphyritic forms of the Elizabeth Crock Granitc,

ECQUOMIC GEOLOGY

BRIEF HISTORY OFF THE FIELD *

The main mincral product of the Mount Garnct district is alluvial
cassiterite; and this has becn the major product throughout the life of the
ficld, cxcept during the period 1900-1910 whon large quantities of copper and
silver werce mined at Mount Garnct, and 1514 tons of cassiteritce concentratcs
were produced from lodes at Smith's Creck Mine, north-west of Nymbool.

Dunstan (1913, p.298) states thot tin was first found in Nettle Creck
on 19th February, 1881. The first reference to the district in the Annuzl
Reports of the Quecnsland Department of Mines was in 1883, and it indicates
that work began on lode tin mines in the Coolgarra area (Return Creek) in 1881,
and that small shafts had been sunk on copper and silver ore at Mount Garnet
by 1883, Small-scale alluvial-cassiterite mining has continued intermittently
sincc the opening of the field, but this typec of work can be done only during
the annual wet scason because of the lack c¢f permanent water in the area.
Unfortunatelys production figures for alluvial cassiterite are very incomplete
(sce Fig.12), cspecially in the period pre-1930 .

& This history is compilcd mainly from the Annual Reports of the Queensland
Depertment of Mincs.
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Lode-tin mining hes been spasmodic (Fig.12) and production has
depended mainly on the price of tin and the availability of trcatment

facilities., After the initial discoveries around Coolgarra and Glenlinedale early

in the 1880's, devclopment wes delayed until batteries were built, and then
further delays occurrcd while initial treatment plant difficulties were being
corrected. Batteries began crushing at Coolgarra in 1884, and at Glenline-
dale in 1887, but by 1891 both batteries were idle. Lode-tin production
virtually ccased because of the high cost of transporting ore to other
batteries, and, in addition, the grade afore at Glenlinedale fell below
economic limits.,

The grecatest boom in the history of the field began in 1898 when the
Mount Garnet Frechold Copper and Silver Mining Company began opening up the
Mount Garnct Copper Mines, and started construction of a simelter at Mount
Garnet. Construction of a railway line to connect Mount Garnet with the
Chillagoe linc at Lappa Junction was approved in 1900, and the line was
comploted in 1902. These developments brought meny pcople to the field, and
in 1901 Mount Garnet had a population of about 2000. Unfortunately the mine
and smelter were forced to closc down during 1903, aftcr only three years of
operation, because of financial difficulties. However, the field had been
openced upy; and new discoveries, among which was the Smith's Creek lode at
Nymbool, were madc. The Smith's Crcek Mine operated from 1903 to 1909, and
was by far the most productive lode-tin mine in the area (secc Table 5).
The mines in the Coolgarra - Brownville area were alsc active during this
periode. The first rccorded production of wolfram was in 1904, and wolfram
and bismuth werc mined at The Glen mines from 1910 till 1920. Production
of wolfram for the whole field was smell, and amounts to about 242 tons of
concentrates. An attempt was made to work alluvial cassiteritc in Glutton
Gully in 1906 by hycdraulicking, but it proved unsuccessful, and work
ccased in 1908.

Therc was little activity in the Mount Garnet area between 1910 and
1930. Efforts were mede to re-open the Mount Garnet Copper Mine in 1915-16
and in 1926, but were unsuccessful. Towards the end of this pericd three
important developments took place: a dredge was constructed to work the
alluvial deposits in Return Creck; Ozkey Creck Tin Mines N.L. was formed
in 1929 to work a group of small mines in the Brownville-Coolgarra arcaj
and the Nettle Creck Company was formed to sluice alluvial cassiterite
deposits in Nettle Creek. Shortage of water restricted the alluvial
projects, and the dredge proved unsatisfactory. The Nettle Creek Company
centinued operations until 1941, when it was taken over by the Broken Hill
Proprictary Company Ltd. The Ockey Creek Company built a battery and dam
at Brownville in 1931, and opcrated successfully until 1937, when the
company went into liquidation. However, the Brownville Battery remaincd,
and it is still in usc today.

In addition tc the events listed cbove, the period 1930-40 saw the
start of large-scalc alluvial mining in the arca. After some test drilling
had been carried out in Return Creek, Tableland Tin Dredging N.L. was
formed in 1937. This company rchabilitated the old Return Creck dredge,
and resumed operations in the same locality in 1939. The company also
constructed a 1500 kilowatt powerhousc at Mount Garnet, and increascd the
capacity of the dam on Return Creck. The Coolgarra Sluicing Company was
formed in 1933, and it operatcd intermittently until 1940. The B.H.P.
Company carricd out test drilling in Nettle and Battle Crecks from 1935
onwards, and this led to alluviel mining in these arcas, and the ultimate
tokeover of the Nettle Creeck Cocmpany in 1941. Hydraulic sluicing was also
bogun in Surprise Gully, near Nymbool, in 1940, and this continued inter-
nittently until 1962. Some gold was mined near Mount Garnet during
1933-34, but total production was small.

The period 1940-1950, including World War II, saw 2 substantial
increase in alluvial productivity owing to dredging, end a gencral decline
in lode-mining cctivity. Tablelend Tin completed construction of a new
dredge in 19433 this roplaced the ¢ld Return Creck dredge which copsized
in a flood carly in 1942. The new drcdge greatly increased production,
and it operated successfully in Return Creck until 1952, when a disputc
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D Alluvial Tin (records incomplete upto 1931)
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over land near Mount Garnet causcd the drodge to be dismantled and re-ereocted
on Smith's (Black's) Crcck wherc it is still operating. The production of
the dredge completcly overshadowed the shut-down of the B.H.P. Company's
sluicing plant on Nettle Creck in 1946. World War II and the Koreon War
created a demend for wolfram which led to some activity at the fow wolfram
localities in the area. The Enterprise Expleoration Company Pty. Ltd.
investigated and drilled thc Mount Goarnet Copper Mine in 1947, and they also
cxamined a zinc prospect at Bald Hill, cast of Nymbool, from 1947-1949.
However, both prespects were subscequently abandconed.

The period 1953-1962 has been the heyday of dredging at Mount Garnct.
Ravenshoe Tin Dredging Itd was founded in 1953 tc work deposits in Battle
Crcek and Ncttle Creek, and it commenced operations in the former area in
1957, soon after hydro-clectric power from the Tully Falls project became
available at Mount Garnet. The last recorded production of wolfrom was in
1955, but lode-tin mining continued on a small scale. Metals Exploration
Ltd. and New Consolidated Gold Ficlds (A/asia) Pty. Ltd. prospected in the
arec in 1956 and 1957-59, respectively; and the former company drilled one
holc at the Mount Garnet Copper Mine., No developmental work resulted from
this prospecting. Tableland Tin Dredging received a setback in 1960, when
its dredge partly capsized, and wos idle for eight months. Further, during
the very dry winter of 1962 this company had difficulty in meinteining an
adequate supply of fresh water to the droedge pond, so that the specific
gravity of the pond water rose, and thcreby lowered recovery of cassiterite.

The econcmic mincrols an?d the more important mines of the arca are
discussed below.

PRIMARY DEPOSITS

Tins

Tin is widely distributed in the Mount Garnet area. It occurs as
the oxide, cassiterite, disscminatcd sporadically in elongatc, stecply
dipping lodes and in arcas of massive greisen. The tin is genetically
related to the Elizabeth Creck Granite, and the lodes are confined to zones
of pneumatolytic altcration along, ond adjacent to, joints or faults
situatcd either in the roof zone of this tin-bearing grarnite, or in intruded
rocks close to the granitc contact. Most of the latter occurrences are in
the Mount Garnet Formation, espocially in the Coolgarra - Brownville arca,
olthough isolated lodes arc knovn in the Ringrose Formation, e.g., Alhambra
and Never-Con-Tell Mincs; in Herbert River Granite, c.g., Smith's Creck
Miney; and in the Montalbion Sandstonc, e.g., Captain Mine. A definite
structural ccontrol is evident becouse nearly all of the elongote lodes
trond between north-west and north. No lithological control has been
identified.

The lack of comprehensive descriptions of the deeper, now inaccess-
ible workings of the arez 1limits knowledge of the form of the tin orebodies.
However, the minc workings apparcently are located in near-surface leonses or
pipe-like bodies within the lodes or within areas of massive grcisen. Some
of the mincs - ©¢.g.s; the Alhambra - hove reached sulphide at depth. The
prescnce of chalcopyrite and pyrite suggests that stannitc moy also be
prosent in sulphide zone, even though the grade of tin is reputed to have
deecreased with depth.

The various types of tin deposits in the areo arc classified and
bricfly described below.

Chlorite lodes. This typc occurs only in rocks intruded by
Elizabeth Creek Granitey, and it accounts for most of the lode production
from the area. Three good cxamples of this type of lode arc the Smith's
Crock, Alhambra,and Ixtconded Mines.

Chloritc lodes in the Brownville - Coolgarra arce crop out as
dark, iron-rich and/or siliceous; massive veins, and they cre comnmonly
identificable on airphotos because of o slightly more densc linc of trces
along the lodes. In cld workings the characteristic lode colcur is derk
rcd; due to iron oxide. Vein quartz is rare but it docs occur as thin
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stringers and knots, most of which contain some cassiterite crystals. Kaolin
is a common associate of chlorite in the oxidised zone, e.g. at the Summer
Hill Mine. Microscopic examination of fresh ore samples of chlorite lodes
from the Smith's Creek Mine showed an approximate composition of 7O percent
chlorite,25 percent calcite, and 5 percent quartz. The grainsize of the
cassiterite ranges from 0.2 to 1 mm., and averages 0.25 mm. Two sections
of weathered chlorite lodes from near Coolgarra contain up to 80 percent
chlorite and about 20 percent quartz. Cassiterite grains in these rocks
range frem 0.05 to 0.2 mm. and the average is less than 0.1 mm, The fine
grainsize of the cassiterite in the chlorite lodes causes problems in the.
treatment of the ore.

Greisen lodes. Most of the greisen lodes occur within the Elizabeth
Creek Granite, and have been described earlier in this report. Some of the
narrow, steeply dipping greisen lodes are continuocus for a mile or more
along the strike, The greisen consists essentially of quartz and lithium-
bearing mica, and the larger greisen lodes commonly have a quartz core.
Cassiterite occurs disseminated or in clusters within the greisens or in
the central quartz cores; the largest cassiterite grains (up to a quarter
inch (7 mm.) in diameter) are found in these cores. Coarse cassiterite is
also found on joint planes in the greisen. The mest common accessory minerals
are wolframite, topaz, and fluorite. The Harbour Light Mine is a good
example of a greisen lode having a prominent quartz core, and the Croesus and
Main Divide liines are examples of greisen lodes without quartz cores. In
genoral, mines in greisen are small, but only the rich shoots have been mined,
and there is a possibility that scme of the greisen lodes are suited to
low-gracde large-~tonnage mining.

Massive greisens. These are restricted to roof-zones of the granite
(Fig. 8) - e.g., at Geebung Hill and the ridge south of Mount Gibson,
Several small shafts and pits have been dug in the greisen at both these
localities, but the total production of tin has been small. These deposits
may have potential as large-tonnage low-grade producers, but will require
extensive testing owing to the sporadic distribution of the cassiterite.
Thin sections of greisen from Geebung Hill showed cassiterite grains
ranging in size from 0.05 to 0.5 mm.,j their average size was O.1 mm,
Other areas of massive greisen occur north of Coclgarra, but they have not
yet been mapped in detail.

Quartz — cassiterite lodes in sediments. This lode type does not
include quartz veins or lenses in greisen, such as occur near Mount Gibson.,

Scme of the quartz lodes are large continuous veins consisting of
coarse-grained, vuggy quartz containing coarse, euhedral cassiterite crystals -
e.g., the Captain and Never-Can-Tell Mines. The Snake Mine is a small
irregular vein which contained abundant coarse cassiterite, On the whole
preduction from quartz-cassiterite lodes has been small, and the Captain
Mine is by far the largest producer.

The Gencral Gordon lMine at Glenlinedale, which was not examined
during this survey, is described by Dimmick and Cordwell (1959) as a
quartz—tourmaline lode in sediments with cassiterite most abundant in the
tourmaline~rich secticns of the lode.

Lodes associated with aplitic granite. Cassiterite occurs in joints
in aplitic granite at the Surprise Mine, and associated with aplite dykes
and greisen at the Dingo Mine. This type of lode is commonly small, and is
relatively common in the north-ecastern part of the arca; greisen is present
in most cases. The Dingo Mine is probably the largest producer of this type.

Pebbles and boulders of cassiterite have becn found on the slopes of
Mount Garnet, although no tin lodes have been worked in this arca. This
mineralization may be in acid volcanics.

Tin lodes which have a total recorded production of more than 60

tons of SnO2 concentrates are briefly described below,
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TABLE 5

Production of Major Tin Mines - Mount Garnet Area

Ore Cassiterite Recovery
Mine (tons) Concentrates Grado
(tons) % SnOo.

Smith's Creck 61,779 1,514 2.4
Alhambra Nos. 1 & 2 22,827 453 2,0
Extended ? At least 180 6-8

_ Excelsior 11,309 171 1.5
; Victoria 450 140 31.1
%; Captain 512 63 12.3
f John Bull 450 52 11.6
{ Dalcouth 2,748 51 1,9
? Excollent 2,261 34 1.5
| ¥hite Elephant 2,225 31 1.4
) Mircele 840 27 3.2
Jimbilly : 529 22 4.2
Summer Hill 1,969 22

Notes Production figurcs for scme of the mines - c.g.y Victoria
John Bull, Magdela -~ arc incomplete.

Principal Tin Mincs:

Smith's Crcck Mine: This minc was discovered in 1901, and was
opencd in 1902 by the Smith's Creck Proprietary Company. Peck production
wos in 1903, when 18,674 tons of orc were mined for a yield of 585 tons of
cassiterito cencontrates. Mining operations ceased in 1909 when the main
shaft had rcached o depth of 500 feet; cnd the orcbody had been mincd at
five levels. Prospecting by diamond drilling was successful in 1904, but
no orc of mineable grado was found when further drilling was carried out in
1909. Although reccords arc inccensistent, it scems that the lode hac a
strike of 1209, a width of 30 to 40 fcet, and o probable maximum length of
240 fcoct at the 300 foot level. Faulting appareantly determined the ore
limits at the 200 and 300 foot levels.

Tre orc consists predominantly of massive dark greon chloritc and
calcite containing cassitceritc and minor quartz, muscovite, and sulphide
minerals. The chloritc is strongly plcochroic from bright olive-green to
palec yellow, cnd has an avercge grainsize of 0.2 mm. Calcito is almost
ontirely scgrogated from chlorite in arcas up to 8mm. in diamcter, ond most of
thecassitorite occurs within these arcas. The grainsize of the cacsiterite
ranges from 0.2 mm. to 1 om.y and averages 0.25 mm. in the thin scctions
examined. Curved twin plancs within the caleite provide evidence of post-
ore deformation.

The country rock is a poorly cutcropping biotite adaomellito which
forms part of the Herbert River Granite; the lode also crops cut poorly.
A large amount of both cluvial and alluvial tin has becn shed by the ore-
body, and this provided most of thce tin in the rich alluvial deposits in
Surprise Creck. In 1904, the arca of ecluvial material surrounding the
mine was sluiced, and yiclded almost 105 tons of cassiterite concentroatcs.

Alhembra Minc: First rccorded work at this mine was in 1886 when a
tunncl wvas driven 300 feot to intcrsect the lode, but the minc did not
beecome an important producer until 1901, when o battory was crected at
Coolgarra by tho Coolgarra Tin Compony. The ming was closed down in 1008.
Small parcels of orc were produced in 1915, 1927, and 1933.
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Workings consist of an opcn cut and two shafts, one of which is
connccted to an adit at the 110 foot lovel. Most of the ore was extracted
from the cpon cut which cxtonds from this levoel to the surface. The mine
reoached o total depth of 395 feet, end dump matcrial suggests that it
bottomed on sulphide~bearing ore within Elizabeth Crcek Granite. The lode
strikes 3359, and dips stecply to the oast. It consists prodominantly of
red, massive, weathercd chlorite and quartz containing shoots of cassiterite.
From the 200 foot level to the 355 foot level the ore was rich in notive
bismuthinite, and contained vorieble amounts of pyritc, wolfromite, and
lead and copper mineorals. The grade of tin was low in the sulphide section
of the orebody.

The country rock is massive, fine-graincd sandstonc and siltstone
of tho Ringrosc Formaticn. The ore hes been localized along shears and at
shear interscctions in thosc scdiments.

The workings at the Magdala Minc, to the north of the Alhambra
Mine, consist of an 2dit, and a shaft which iz vertical for 50 fect bofore
underlying to the north. The crc ccocurrence is similar to that at the
Alhembra Mine, and Maitland (1891) rccords a production of 130 tons of
cassiterite.

Tho Bclivia, John Bull, and Victoric Mines arc situatcd east of the
Magdalo Mine, and thoy apparently were important producers in the cerly
days of thce ficld. The lodes consist of quartz cores in greiscen at the
contact of the Elizabeth Creek Granite. lMining scems to have been seloctive.
The following producticn figurcs arc quotcd by Meitlend (1891).

John Bull Minc: 52 tons of cossiterite concentrates
from 450 tons of ore (i.e., about
11.6% SnOg).

Victoria Mincs 140 tons of cassiterite concentrotes
from 450 tons of ore (i.c., about
31.1% Sn02).

Ixtonded Mine: The first recorded production from the Extended
Mine was in 1885. In 1886 most of thec ore crushcd by the Coolgerra battery
come from the Extended, and 172.4 tons of cassiterite concentrates were
obtained from 2,211.5 tons of orc - an average rccovery grade of 7.8%
Sn02. No other rccord of activity ot this mince wos found, It is being
worked at present by A. R. Dunmall, of Brownville. The lode is vertical,
strikes at 1059, and has been mincd from twe shafts to a depth of 160 fceet
over a width of 10 fect. The ore is bright red, donse, weathered chlorite
which contains lcaders of quartz and cassitcrite, and scams of creamy
whitc kaolin, some of which arc very rich in cossiterite. Small amounts
of fluoritc occur within tlhie lode, ond pyrite is present within the
surrounding intcrbedded greywacke and siltstonc.

Ixcolsiors This nmine began production in 1906 after being purchascd
by the Irvincbank Company. Work ccascd in 1908, and it was not until 1929,
when the lcaso was taken up by Ockoy Creek Tin Mines N.L., that the mine
bocame a significant producer. Mining continued intcermittently until 1960.

Workings consist of on open cut about 80 feet long end 40 feet
widos o moin shaft, 130 fect deep, north-cast of the open cut; 1locvels
at 77 fect, 86 fect, ond 130 fecty; and a cross-cut at T7 feet, connceted
with the open cut. Therc are also two small shafts cast of the opan cut,
The levels ond the cross—cut were cxcavated mainly to prospect beneath the
open cut, which bottomed on a fissurc dipping 15 degrccs across the cut ot
o depth of 60 foet. Tin volucs arc rcported to have been negligible below
this fissurc.

The mincralization apnears to have been controlled by a system of
closcly spaced, vertical, north-westorly trerding frocturcs which
locnlized chlorite-tourmaline lode moterial contcoining scme cassitcrite.
Crc ond oaltered siltstono and zroywacke were apparently extractced over the
full width of thc open cut.



30.

Captain: This mine was worked continuously from 1908 to 1919, and
intermittently in 1930, 1936, and 1942. The main shaft reached a depth of
about 200 feet, and it is said to be connected underground to another
vertical shaft located 130 feet farther west. Ore is confined to two narrow
quartz veins striking at 90° and 115°, respectively, and located along
froctures in Montalbion Sandstone. Dimmick & Cordwell (1959) note that the
"main production has becen won from a pipc of chloritic lode near the
projected intersecction of the quartz veins'.

The mincs at Glenlinedale, in the headwaters of Glen Creek, wcre
not visited during the 1962 scason, and are thercfore not shown on the
accompanying map. In the period 1888 to 1890 the General Gordon Mine in
this arca produced 479 tons of cussiterite concentratces from 7,902 tons of
orc - an average grade of 6.7 percent Sn0s.

Tungsten (Wolfromite).

Minor tungston mineralization is widesprcad throughout the Mount
Garnct arco. It occurs mainly os wolframitc, although scheelite is knowm
at some localitics; c¢.ge., necr Top Ncttle Camp., Production rccords aro
incompletes; they show a total of 242 tons of wolframite concentratces for
the period 1900-1955, but production beoforce or after this period has not
been recorded. Neorly =211 deposits arc small and of low overall grade.
Mozt of the mining has becn sclective.

Jolframitc-bearing lodes occur cither cithin the Elizabeth Creck
Granitec or closc to its contacts. Somc of the tin and copper mines also
carry small amounts of wolframite, c.g., Dawm Minc (Sn), Mount Fairy Mine
(Cu).

Tho types of wolframite-~bezring lodes are as followss-

(1) Narrow topaz veins with quartz, wolframitc, bismuthinite, arscnopyrite,
fluoritc, and chalcopyritc occurring along horizontal joints in
Elizabeth Creek Granitc and its greisenized cquivalent. The veins at
The Glen mincs are the only cxamples. This typc of ore is of more
uniform grode then any of the other varictics.

(2) Zoncd greisen ledes in gronito, consisting of a narrow outer zone of
quartz-mica greiscn, an intcrmedictc zone of coarsc, dork brown,
lithium-bearing mica, and a ccentral zone of quartz and fluoritce.
Coersc wolfromite, and, in somec lodcs, molybdenite, is distributed
sporadically in the central zone. Minor amounts of thesce two minercls
may occur also in the innecrmost part of the intcermediatc zonc.
Associated accessory minerals include tourmaline, monczito, hemotite,
beryl, uranium mincrals ond primary sulphides; ¢.g.; Dovon Mine,
Trecasurc Mine, Midnight Mine.

(3) Quartz veins in greinscnized granitc. Wolframite occurs within the
quartzﬂwith or without fluorite, topaz, pyrite, and arscnopyrite;

Cegey % Milc north of Devon Minc.

(4) martz-welframite-molybdenite veins or pipes localized in small sheor-
zoncs transccting scdiments closc to granite contacts; c.g., cast of
Fingertown Minc, Butler Gully, Droadnought Gully.

(5) Some quartz-muscovite veins carry wolframite. There is little or no
wall-rock alteration associated with this type.

(6) Large low-grade quartz-fluorite-wolframite lodes in sediments. The

Fingertown Minc is the only known cxample cf this type.

The more important of the tungsten mines are discussed below.

The Glen mines: Wolframitc-bismuth ore was discovered on Glen Creek
in 1910. Records of thc Herbertcn Mineral Field show continuous production
of tungsten-bismuth concentrates from 1910 until 1920, and smallor amounts
in 1948, 1952, and 1953. Assuming that Thc Glen mincs werc the solc producer
of this type of orc in the pericd 1910-1920, total producticn is 102 tons of
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mixed wolframite-bismuthinite conceantrates.

The ore contains wolfremitc, bismuthinite, crscnopyrite, and chalcopyrite
occurring as small crystals distributced in o gungue of finc-groired topaz,
quartzy and flucrite. The veinsy; which are up to three feet thick, are
localized along horizontal joints in biotitc granite and its greisenized
equivalent. Theso veins occur in at leest two zones within the hill. Ore
was mined mainly by gouging laterally from adits.

Fingertowm Mines This mine was first mentioned in reports in 1914.
However, nc reccords of production were published until 1942. Between 1942
and 1955 22 tons of wolframitc concentrates were produced, mainly from dump
material. '

Wolframite occurs as scattered crystals up to one inch across, cvenly
but sporsely distributed throughout a gangue of quartz and grecn or mouve
fluorite. The lode strikes 285° and dips steeply southwards, ond has been
mincdl over o width of up to 20 foot in opon cuts 10 to 15 fect dcep over o
length of about 250 foet. There is o small shaft at the castern end of the
open cut. Production rccords cnd obscrvations within the open cut indicate
that the orc wos low-grade. The country rock is silicificd, greoy, finc-
graincd greywacke which is cxposed about 6CO feet scuth of its contact with
the Elizabeth Creck Granite.

Griffin Minc: In 1908, Vm. Griffin markcted a parcel of wolframite
presunably cxtracted from this minc. PFirst usc of tho cbove name was in 1911,
Last rccordcd work was in 1953. Reports of preoducticon are incomplete, but
14 tons of wolframitc concentrote are reported to have been produccd from

1908 to 1953.

The workings ccnsist of two shafts and a small open cut. The main shaft
is reperted to have been 180 foot deep, and at the bottom of tho shaft the
lode was 9 feot wide, and corried some wolframite. The lode strikes 170° and
dips cast at 729 Wolframito occurred in rich pods with quartz and fluorite,
and in thc decper parts of the mine it was associated with scheclite,
molybdenite, bismuth, malochite, azurite, and massive and banded pyritc.

Scmo coarse muscovite is assceicted with the quartz and fluorite, and coarsc
cassiteritc was found with somec of this mica.

Deven Mine: This is probably the oldest wolframite mine in the areca.
Production rec:irds arc very incompletc, and the only reccrded production was
in 1908 when 4% tons of wolfreomite concentrate wore extracted. In 1915 and
1916 an atteompt was made to rchabilitate the minc.

Numecrous smzll workings ore situnted on o lode striking 155° The main
workings comprise a shaft 140 fect deecp and an open cut 15 feet lorg and 12
to 15 fect deecp. The width of the lode ranged from 3 to 4 fcet at the
surfoce, but it widened rapidly in depth. The country rock is slightly
porphyritic, coarse-grained biotite granitc which is altered tc o zone of
groisen cne to twe feet thick on cither side of the lode. The greinsen
grades into a rock consisting almost cntircly of dark brown to black. lithium-
bearing mica (specimens J187, J189, Table 3) in flakes ranging from & to &
inch across. Towards the centrc of the vein this mica becomes coarser, and
flzkes have o moaximum Jicmeter of two to thrcee inches. Tho central zcone
consists of massive quartz and fluoritc containing wolframite, molybdenite,
ond monazite. Tourmaline an? pyrite occur locally. The wolframite is coarse-
grained, and is confined to the contral quartzese zone and the inner
micaccous zone.

A mine on o lode mineralogically similar to the Devon cccurs on a hill
1.2 nines west-south-wcst of Top Nettle Camp. This may be tho Granitc Knob
Mine rofcrred to in rocords from 1917 to 1919 as producing 45 tcns of wolfrom.
Tourmeline an? o small rosctte of beryl crystzls werc ncted ot this mine
during the 1962 mapping.
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Coppers

This metal is widely distributed throughout the Mount Garnet area, but
the only deposit of importance is at the Mount Garnet copper mine. Copper is
found within thce Elizabeth Creek Granite and in all formations which it
intruded. Traces of copper minerclization also occur in the small Procambrian
inlicr at Mount Garnct.

The following types of deposits have been recogniseds

(1) The largest deposits arc found wherc faults or gronite intersect cole-
silicote rocks of the Mount Garnet Formation, ¢.g., Mount Garnet Copper
Mine; 1.7 milos south of the VWild-Dry River junction; and ncar Iron-
stonc Hill,; south-cast of Mcunt Garnct. This mineraiization is
localised by calcarecous rocks.

(2) Narrow, discontinuous lodes confincd to small shear-zones within the
groywacke-siltstone belt in the Browvmville-Coolgarra arca, o.g., Mount
Pairy, Mount Cadiff. Leod and zince minerals may be present as minor or
major constituents of this orc type - e.g., Brilliont Mine and Tucker's
Mine.

(3) Small veins confinced to joints or shear-zoncs in tho Elizabeth Creck
Granite, e.g.; Copper Gully, north of Fingertown Mine; 2 miles north-
north-cast of Nymbocl; cnd north of Mulligan's Gully. Arscnopyritc
is o common associcte of this type. Yolframite may be a minor or a
dominant constituent of such veins, c¢.g., ot Geebung Hill, The Glen
minecse.

(4) Chalcopyrite in association with other base metal sulphides in the
decper parts of large chloritic tin lodes, c.g., Alhambra Mine.
Type 2 may reprecscent @ deeply eroded equivalent of chloritic tin lodes.

(5) Smnll amounts of copper in wolframite-bearing quartz veins in sediments
adjacent to the granitc contacts, c.g., Griffin Mine, Butler Gully Mine,
and a mine about 1.5 miles south-wcst of Top Nettle Camp.

In recent years therc has been a tendency to regard the Herbert
River Grenite as the parent of much of the copper mineralization in North
Queensland, c.g., in the Chillagoe arcd,; but most, if not 2ll, of the
occurrcncos listcd above arc genetically rclated to the Elizcbeth Creek
Gronitc. The genctic relaticnships of the cepper at the Mount Garnct Copper
Ming arc uncertain,

Mount Garnet Copper Mine: Copper was discovered at Mount Garnet in
1883, but it was not until 1898, when the area was taken up by the Mount
Garnct Frcehold Copper and Silver Mining Company that any large-scale
nmining commcnced. A smelter was completed in 1900, and from February, 1901,
to 1903, 89,896 tons of secondary ore were smelted to a matte containing
4,415 tons of copper and 948,651 oz. of silver. This corresponds to a
recovery grade of 4.9 percent coppor and 10.7 oz. of silver per ton. The
mine was lecascd to the New Chillagoe Compony from 1903 to 1904, and in 1904
9,124 tons of orc werc sent to Chillagoe for trectment. At this stage the
bottom levels of the mine haod revealed an orebedy rich in zinc, and the
property ccascd to be of economic interest.

An effort was made to rchabilitete the mine from 1915 to 1916 using
funds from thc sale of the Mount Garnct railway to the State Government, and
"some hundred tons" of zinc-rich ore were cextracted; however, there is no
record of this orc having bcen sold. '

In 1926, at least six parties of tributers worked the Mount Garnet
Copper Minc, and a total of 966.65 tons of silver-lecad orc containing somc
copper was scnt to the Chillegoe smelters.

Diemond drilling of the deposits was carricd out in 1948 by Entcrprise
Exploration Company Pty. Ltd., and agzin in 1956 by Mctols Exploration N.L.

The orcbodies consist of copper, lead, and zinc minerals concentrated
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within a prominent vortical fault zonc striking-b 005°, This zone can be
traced on the surface for at least 250 feet, and the width of the iron-rich
outcrop at the surface ranged from 20 to 200 feet. Carbonate ore has been
mined from open cuts, the largest of which is 60 fcet deep and 200 feet long.
A winze is recorded as reaching a total vertical depth of 220 feet. The ore
occurs in lenses or pipe-like bodies within garnet-rich calc-silicate horn-—
felsos of the Mount Garnct Formaticn, and the primary mineralization within
those rocks consists predominantly of chalcopyrite, sphalcrite, pyrrhotite,
and pyrite cxtending over widths exceeding 100 feet. No record of the
presence of galena in the Mount Garnet Copper Mine was found in the reports
consulted, but galena is presumcd to be present becausc of the record of
silver-lead orc produced in 1926, and the naming of the Northorn "Lornd® Lons.

At least three distinct lenses of ore arec recognisable along the line
of lodes Two of thesc lenses have been mined, namely the ¥orthern "Lead"

Lens (Dimmick and Cordwell, 1959) and the Central Lens, which received most
attention.

The only othor copper mine with any recorded production, Mount Fairy,
produced 94 tons of orec in 1893. Smclting of this ore produccd 19 tons of
copper metal. At this minc two shofts have been sunk on a lode tronding 325°
and dipping west at 80°. The orc consists of malachite and azurite associated
with coarse-grained wolframite in @ narrow, brecciated quartz vein. Scheelite
is rcported in the ore at the bettom of the main shaft.

Silver-Leads

Within the area mapped, silver-lecd mineralization has been recorded
at the following localitiess

1. Along the cast and west banks of Rankin Creck near the Brownville
road, from the Miracle mine south to the Return Crcek crossing -
c+&.y Kohinoor, Tank, Brilliant, and Tucker's Mines.

24 The Chinaman Mine, adjaccnt to the Palmerston Highway 3.3 miles by
road cast of Mount Garnet.

3. A north-westerly trending line of lode extending from the bank of
Roeturn Crceck, 1.2 miles cast-north-cast of the Return Creck crossing
on the Brownvillc road, to north of the Federal Mine.

4. Neoar the crossing over Five Mile Creck immediately north of the
Coolgarra road, and about 250 yards cast of the creek.

De In tho headwaters of a tributary of Return Creek, 2.3 miles cast of
the Return Creek crossing on the Browmville road.

6. In the hcadwaters of Battle Crock, 0.8 milcs south-south-east of (5).

T Immediatcly cast of the Coolgarra road, 5 miles by road north-cast of
Mount Garnct.

8. In minor amounts at the Bald Hill Prospect, 4 milcs north-west of
Mount Garnct.

9. In the sulphide zones in the lower levels of some of the larger tin
nines, c.g., Excellent, Dreadnought, ond Bolivia Mines.

(10. In the Mount Garnet Copper Mine (sce above).)

None of these occurrences are of cconomic importance. Producticn
figurcs for silver-lecad ore arc sparse, except for the Mount Garnet Copper
Mine. The only other known records of production are for the Kohinoor Mine
(sce bélow) and the Tank Mine. Figures for the Tank record the sale of
50.5 tons of orc between 1917 and 1920; a parcel of ore despatched in 1920
averaged 64 percent lead and 111 oz. of silver per ton.

The mineralization at all thesc occurrences hos been localized in
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small shear-zones within scdiments of the Mount Garnet Formotion. At the
Mount Garnoct Copper Mine thore has been a lithological control in conjunction

- with a structural contrcl. At this mine and at tho Bzld Hill prospcct, the

mincralization is confined to limestone and calec-silicate rocks which were
morc susceptible to replacement than the associcted greywacke and siltstone.

Most of the ore mined has come from the oxidized zone, the miner:ls

. present boing cerussite, anglesite, pyromorphite, malachitc, azurite, and o
- grecnish-ycllow ecarthy mincral identified as beudontite or corkite ( Lydrated
iron-1lead arscnate or phosphate with sulphate) by X-Ray analysis (¥. M. B.

Roberts, pers. comm.), Small amounts of galena are exposed at the Kohinoor
Mine, and a narrow, gcntly dipping vein at the Brilliant Mine shows galena,
sphalerite, cholcopyrite; and pyrite cropping out at the surface.

Most occurrcnces of silver, lecad, and zinc in the map arca are
situated close to, and cutside the margins of, arecas of Middle and Upper

° Carboniferous acid volcanics.

Kohinoor Minc: This mine is situated 14 miles south-west of
Brownvilleyand was opened in 1883. It is rocorded as producing orc in 1888
and 1889. No production figurcs arc avcilable, but Maitland (1891) states

. that 11 tons of orc yielded 40 percent lcad and 94 oz. of silver per ton,

and that some of the galena asscyed 500 oz. of silver per ton.

The mineralization occurs in greywacke along a 600-foot section of a
fault which strikes 105°, and is rccognisable over a distance of at loast
half a milc. Cerussite, pyromorphito, anglesite, galena, and gquartz occur
within the fault-zone. The lode is almost vertical, and the workings consist
of secven shafts and pits and ono adit. The deepest shaft is 60 feet, and the
width of the mineralized zone ranges from 3 tc 8 feet.

Zincs

Zinc mincralization is sparsc in the Mount Garnet areg and it is
lmown only et:

\

1. Mount Garnet Copper minc;
2 Bald Hill Prospccty 4 miles north-west of Mount Garnet;
3. Brilliant Minc, ay small amounts of spholerite in associated with

other sulphides, and

4. in the deeper tin mines, wherc minor quantities of sphalerite occur
in the sulphide zonc, c.g., Excellent Mine, Dreadnought Minc.

Bald Hill Prospect: This prospcct was tested by Enterprise
Exploration Co. Pty. Ltd. during 1948-1949, and reported on by Bacon (1949).

' The deposit had been tested carlicr by a 90 foot shaft. Light to dark-brown,

coarse-graoined sphalerite; golenay, and minor chalcopyrite and pyrite have
sclectively replaced coarse colcareous conglomerate and marble of the Mount
Garnet Formation closc to its contact with an outlier of Carboniferous acid
volcanics. No visible structural control of mineralization is apparent.

Mount Garnct Copper Mine: The goology of this mine has been discussed
in the section on copper.

" Molybdcnum:

Small amounts of molybdenite arc present in almost all wolframite
mines. The mineral occurs in the quortz cores of zoned wolframite lodes

- within the Elizabeth Creck Granite, c.g.; at the Treasure Minc and the Devon
Mine, ond in the smaller quartz-wolframite lodes within sediments adjacent

to granitc contacts, c.g., ocast of the Fingertown Mino.

Therc is no rccorded production of molybdenite from the area.
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Bismuths

Bismuth concentrates have been won from The Glen mines and Alhambra
Mine. In 1908 about 6 cwt. of bismuth concentrates were produced at the
Alhambra Mine, and wolframite-bismuth concentrates were extracted from mines
at The Glen from 1910 to 1920, and in 1948, 1952, and 1953.

Golds

Gold has been mined at only one locality within the map area. The
Golden Prospect Mine, # mile north-east of Mount Garnet, produced 185.37 oz.
of gold and 217.47 oz. of silver from 247.25 tons of ore between 1932 and
1934. The average recovery grade of the ore was, thercfore; 15 dwt. of
gold and 17.6 dwt. of silver per ton.

The gold is confined to a zone whose width ranges up to 4 feet.
This zone contained numerous narrow quartz veinlets intersecting contorted
Precambrian cream quartzite and mica schist. Some of these veinlets contain
pyrite and arsenopyrite. The orc-bearing zone is conformable with the
enclosing rocks which strike north. The main shaft was sunk to a depth of
150 feety; small lovels were put in at 34 feet and 65 fect, but no production
is recorded below 90 feet. Scveral small shafts and costeans have been
excavated along the linc of lode.

Antimonys

At thc headwatcrs of a tributary of Sailor's Creek, 25 miles south-
west of the Wild-Dry River junction, stibnite occurs as aggregates of long,
bladed crystals within a quartz-cemented brecciated zone, which trends 175°
in strongly foliated granite. A shaft has been sunk on this zonc. This
may be the Zig-Zag Mine, which in 1951 produced 3.9 tons of 51.7 percent
ore and 4.9 tons of 54.4 percent ore.

Irons

There is no recorded production of iron ore from the area. However,
small contact dcposits of hematitc crop out 1% and 5% miles south-west of
Mount Garnct, at Mount Ruby ncar tho Wild River, in the tributary of Battle
Crcck south of Bowden's Gully, and in the tributary of the Wild River south
of German Gully. All are localized at the contact of Elizabeth Creek
Granitc and calcareous rocks of the Mount Garnet Formation.

Fluoritec:

Small veins composcd almost ontirely of fluorite, or quaritz and
fluorite, occur immediatcly west of the Northern Inland Highway 3.8 and
6.3 miles south-west of Mount Garnety; and onc milc north-west of Brownville.

Fluorito is a common accessory mineral in the cassiterite~bearing
greiscn lodes in the Wild River arca, and it mey be quite abundant in some

wolframitc lodes within the [lizebeth Creck Granite.

Othor Mincrals:

Small quantitics of radiocactive minerals occur in the coarsg dark
brown mica-wolframitc-quartz lodes within the Elizabeth Creck Granite.
At the Devon Mine monazite is associated with the wolframitc, and at the
Treasure Mine a small specimen of zcouncrite was collected from tho dump,
and identified by X-ray analysis (G. J. G. Greaves, pers. comm, ). Monazite
also occurs in alluvial deposits in the arca, ospecially in Smith's Creck.

Silicified scdiments were mined half o mile south-west of Strathvale
H.S., as a flux for the smclters at Mount Garnet.

Fracturcd yellow crystals of beryl are associated with biotite,
wolframite, tourmaline, ctc., at a mine 1.2 miles south-west of Top Nettle
Camp.
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Large crystals of colourless or milky yellow topaz occur in the
central quartz cores of greisen bodies near Mount Gibson and necar the
Harbour Light Minec. At Petersen's Tin Lode, west of Mount Gibson, the
fractured columnar topaz crystalsare up to 2.5 feet, or morc, long.
Topaz is a common accessory mineral in the greisen-cassiterite lodes in
granite west of the Wild River; and it a2lso occurs in most of the large
alluvial tin deposits in the arca. Most of the topaz crystals found are
fracturcd and colourless, and few arec of good gem quality. Small zircon
crystals are also found in the large alluvial deposits, and Dunstan
(1913) rcported corundum from Nettle Creck.

Grossularite or andradite gernct is a constituont of most calc-
silicato rocks throughout the arca.

Road and Building Matericls:

Two miles north-west of Mount Garnet, two small quarries have been
opened up in pink mcdium-grained Elizabeth Creek Granite, and a small
quantity of hornblende granodiorite (Herbert River Granite) has been
blasted at Mealing's quarry 3 miles west of Mount Garnet. It is not known
for what purpcse the granite was mined, but both types would probably be
suitable as building stonc and for facing buildings.

Small road metal quarries in lateritic soil and gravel arc situated
beside the Palmerston Highway 2 mile south-east of Mount Garnet and near
Ravenshoe Tin settlement.

Limestonaes

The positions of cutcrops of limestone and marble are noted within
the Stratigraphy scction of this report.

Diatomaceous Earth:

Crospin (1947) hes rccorded a deposit of diatomite occurring with
basalt near Innot Hot Springs outside the area mapped in 1962. Hor
cxamination showed that the diatomite 'is of feirly good grade for
filtration purposes'.

ALLUVIAL DEPOSITS

Cassitorito is the only mineral of cconomic importance in alluvial
dcposits in the Mount Garnct areca. Small placers of wolfroamite occur in
some arcss, but thoy are not being worked. Ilmenite, zircon, and monazite
arc found in the tin placers; although they arc scparated during final
cleaning up of cassiteritc concentrates obtained by dredging,; these
minerals are not marketed. The 2lluvicl cassiterite deposits range in
size from major placers, mined by dredging or hydraulicking, to minor
deposits worked by individual mincrs during the wet season.

Alluvial Cassiteritc Dcposits.

Major Deposits: The principel deposits occur in Smith's Creek, Return
Crcek, Battle Crock, Nettle Creek, and the Wild River area. Bucket
dredging in Smith's Crcek, Return Crock, and Battle Creck from 1939 - 1962
produced o total of 14,706 tons of cassiterite conccntrates (Figure 13).
Since Ravenshoo Tin Dredging N.L. begon operations in 1957, the annual
production from drecdging has rison to zbout 1000 toms, and a peak of 1451
tons was reached in 1961. This is slightly less than half of Australia's
annual production. The records of clluvial production other then by
dredging are incomplcte.

The sediments in tho lorger alluvial deposits have been described
in the scction on Cainozoic stratigraphy. Within thesc deposits the bulk
of the cassitoritc occurs in lenses of sond and fine to coarsc conglomerate
(gravel). The gradicnt of these paysble zones ranges from about 15 to 40
focet per mile. The cassiterite-bearing lenscs are scattcred hephozardly
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through the alluvial sequence, and rich zones resting on bedrock are not
commons in fact, "false bottoms", or cemented layers overlain by cassiterite-
bearing gravels, are a foaturc of the alluvial sequence. An extrems cxample
of such a "falsc bottom" is the lateritic duricrust in Return Creck, blocks
cf which have been brought to the surface by dredging. The distribution of
tin lenses and the gencral alluvial sequence are similar to those at the
Billiton deposits in Indonesia, as figurecd by Van Overeem (1960, his

figure 8).

The heavy mineral asscubloge differs slightly in cach of the main
deposits. It commonly includes;in addition to cassiterite, topaz, monazite,
zircon, and ilmenite ond other iron oxides; isolated occurrcnces of spirnel,
garnet, corundum, and beryl are also known. The cassiterite is variacble in
colour; black, amber, ruby, and honecy-ccloured varietics are all present.
Baker and Edwards (1956) found that somc of the cassitorite from Smith's
Creek, particularly the black varicty, is magnectic. The grain-size cf the
alluvicl cassitcerite has not beon studicd in detail, although during the
1962 ficld scascn a sizc analysis was carried out cach wock on 4000 to 5000
grams of concentrate toaken directly from the dredge ot Smith's Creek. The
results were consistent while the density of the dredge pond rcmained
stable, and they showed that cbout 75 to 80 percent of the cassiterite
recovercd is within the range minus 36 to plus 100 B.S.S. mesh size, and
the remzinder was distributed between plus 36 mesh (ebout 15 percent) and
plus 200 mesh (3 to 7 perecent). However, it is not known whether or not
this rcpresents the actual mode of greinsize in the deposits. It is
suspected that much of the cassitorite of minus 100 B.S.3. mesh size passes
through the dredge, and is lost.

Fach of the majcr deposits is discussed belows

Smith's Creck: Tableland Tin Dredging W.L. began dredging in
Black's Crcek, ncar its confluencc with Smith's Crcek in 1953, and, up to
the end of 1962, abcut 27,500,000 cubic yards had been treated for a yield
of 5511 tons of cassiterite concentratc. The dredge concentrates contain
zircon, monazite, and megnetite-ilmenite which arc removed by electrostatic
and electromagnetic separators at the treatment plant near Mount Garnct.
Some cassitcrite is also removed by the magnetic separator (Baker and
BEdwards, op. cit.), so the stockpilc of scparated magnetic minerals is
treated from time to time to rccover morc of the cassiterite.

The average gradient in the dredged areca of Smith's Creek is about

15 to 20 fect per mile. The dredge worked downstream from Black's Creek
until Octcber 1962, when it had reached the southern limit of dredging
ground, about 0.6 miles north-north-west of the causcway over Smith's Creek
on the Nerthern Inland Highway. The dredge is at present working its way
upstream through scattered pockets of tin-bearing ground which are marginal
to, but could not be included in, the original drodge coursc. Ultimately
the dredge will work in "Finches Arca", immediately downstream from Smith's
Crock Gorge. This area is "estimated to contain 9,000,000 cubic yards with
a recoverable value of 12 oz. per cubic yard, or a total of 3134 tons of
tin oxide". * Besides Finches Arece the dredge will work an area at
ammond's Gully which contains 16,250,000 cubic yards with a recoverable
value of 8.4 oz. per cubic yard and o dcpth of as much as 130 feet". * The
drecdge operated by Tableland Tin cen dig to 63 feet below pond level,
carrying a 30 foot facey i.c., it can dig to 93 below surfacc. During
1961-62 decper deposits werc worked after the top 25 feet of barren over-
burden hod been dry-stripped by carth-moving equipment. Presumably this
tocchnigue will alsc be used to some cxtent at Hommond's Gully.

The dredge operated by Tablcland Tin has an average annual through-
put of about 3,500,000 cubic yards, and the reserves quotced above indicate
that dredging will be continucd in Smith's Creeck for about five years.
Allowing for movement time and dredging of other smell areas, o figure of
six to seven years from January, 1963, is probably morc realistic.

Detailed tosting has beon carricd out in lower Smith's Creck ncar the high-
woy, but results have becn disappointing.

* Mining and Chemical IEngineering Roview, Jonuory 15th, 1963, p.13.
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Large areas of alluvium occur along Smith's Creek upstream from the
gorge. The area betweon Nymbool and the gorge is estimated to contain
12,000,000 cubic yards, assuming an average depth of 18 feet, which is probably
conservative. Tableland Tin drilled 28 holes in this arca in the vicinity of
Ambrosc Crecky depth to bedrock ranged from 20 to 35 feet, but the grade was
not good enough to encourage furthar testing. The alluvial arca of Smith's
Creock upstrcam from Nymbool contains more than 15,000,000 cubic yards of
cassiterite~bearing alluvium, assuming an average thickness of 18 feet. Some
of the alluvial banks in this part of Smith's Croek arc 25 foeet high, and
thoere is no sign of bedrock at the bascy somples from one of these banks
averaged about 7 o0z. cassiterite per cubic yard over the whole 25 feect. The
B.P.H. Company Ltd has rcocently tested the area upstrcam from Nymbool by
bulldezor trenching; rosults are not available, but the Company has relin-
quished its Authority to Prospect.

Smaller areas of alluvium occur zlong Black!'s Creek, and thesc will
be mapped in 1963.

Thoe primary source of tho cassiterite in Smith's Creck is uncertain.
A considerable amount undoubtedly came from the Black's Creock arca and the orea
of Elizaboth Creck Granite between Bleck's Creck and the Smith's Creck Gorge,
¢.g+5 Tuckor's Gully. Somc tin mines also occur ncar the head of Black's Creak,
and it is possible that cassitorite was shed from these and from the orea of
the Smith's Crcck Mino into the Black's Creck drainage at an early stage in
the crosion cycle. At present this lattor shod goes into Surprise Creck and
thence into Smith's Crcck. The origin of the tin occurring in Smith's Creck
upstrecam from Nymbool is unccrtain because the headwaters of this creck are
now in non-stammiferous Middlo Carboniferous acid voleanics. It is possible
that the creck formerly drained some of the stanniferous arcea near Brownville.

The arca of Anyon's Swamp, in the headwaters of the west branch of
Smith's Crock,; was examined as a potential alluvial arca, but alluvium there
is thin (less than 10 foot) and apparently non-stannifercus.

Surprisc Creck: This tributary of Smith's Creck ncar Nymbool was
worked by hydraulic sluicing from 1940 until 1962. About 321,000 cubic yards
were treated during this pericd for a rccorded yicld of 286 tons of cassiterite
concentrates. In addition, the cluvial deposits adjacent to the Smith's Creck
Minc at the hood of Surpriso Crock weore worked in 1904 by the Smith's Croek
Proprictary Company for o yicld of about 125 tons of concontratos. The
eluvium ncar the minoc is mostly cemonted, and it requires special trectment.
The Surprise Creck arce has therefore produced at lcast 391 tons of cassitcrito
concentrates, ond some ground is still available for treatment. The cdoposits
appear to be shallow (about 10 fect), and consist meinly of coarse gravel.

Return Creock: For purposcs of this report Return Creck is best consi-
dorod as divided into an upper scction (above the dam), a middlo scction betwean
the dam and Strathvalc Homcsteod, and & lower section downstream from this
honmcstoad.

(1) Middlo Return Crock. This arca has been dredgod from near the confluence

with Glutton Gully to just south of the highway at Mount Garnet. Payable ground
exists around Strathvale Homcstead, but dredging ceased because the Company and

tho landholder could not agrce on compensation.

Bucket dredging began in Return Creck ncar Glutton Gully in 1928, but
the dredge was apparently unsuitable, and operations ceased in 1932. Kecords
for 1928 and 1931-2 show a production of 150 tons of concentrates from about
500,000 cubic yards. Tableland Tin Dredging N.L. rehabilitated the old dredge,

and resuned opcrations in 1939. This old dredge was swamped by floods in 1942,
and was replaced by No, 2 dredge in 1943, Dredging ceased in 1952, and, in the
geriod 1938 to 1952, about 33,937,000 cubic yerds were treated for a yield of

114 tons of concentrates. Sluic was also carried out in the Glutton Gully
area in 1906 to 1908, but no production records arz available,

The alluvial deposits of middle and lower Return Creek are characterized
by the precsence of brown rhyolite nobbles derived from the Carbonifcrous volcanics
in tho area of the dam. Gravels appear to bc abundant in the deposits, and
fragments of a hard, subsurface, latcritic duricrust two to throe feet thick
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have been brought up by dredging. Most of the middle scction of the creck
appcars to have beon worked out.e The only romeining possibilities arc small
areas on the edges of the dredged area - e.g., half a mile due north of

Mount Garnet Post Office; the area around Sitrathvale Homestead -—and some ground
which may have been left by the No,1 dredge, which could not dredge as deeply
as the No.2 dredge. It would probably not be economic to bring a dredge in

to work these deposits. Stanniferous alluvium also occurs in Glutton Gully,
but has not yot becn mapped. The alluvial cassiterite in Return Creek is
probably derived from chloritc lodes in the Mount Garnet Formation in the
Brownville~Ccolgarra arca.

(2) Upper Return Creek System. This area, which includes the wholc drainage
system of the stannifcrous Brownville-Coolgarra arca, was test-pitted and .
bulk-sampled by tho B.H.P. Company Limited in 1962. The results of their work
arc not yet available, but the ground was relinquished during 1963. Individual
alluvial deposits are small, and consist mainly of coarse gravel. Several
pounds of cassitorite per cubic yard can be cxpected in some areas, and tho
main problem for a company is to discover a method of working the various small
deposits economically without polluting the water in the Return Creek Damy which
provides the water supply for Tableland Tin and Mount Garnct towmship. Rccords
show a production of 203 tons of alluvial concentratos from the Coolgarra area,
but the actual production is probably vory much greater.

(3) Lower Return Crcck. Thore has beon no production from this areca.
Extensive tésting by Tableland Tin has shown that alluvial cassiterite is
present, but the volume and graode of the deposits are not known. The arca
is discussed in more detail later in this report.

Battle Crecks Ravenshoe Tin Dredging Ltd has been working the doposits
at Battle Creck since 1957, and to the cnd of 1962 the Company had trcatod
about 13,000,000 cubic yards for a yield of 2931 tons of cassiterite concen-
trates. This represents a recovery of about 75 percent of the tin indicated
by boring. Some sluicing was also carried out in Battle Creck during World
War II, but rccorded production shows only 5 tons of concontrates.

Tho drodge uscd by Ravenshoe Tin is smaller than that at Smith's Creck.
It can dig to 40 feet and carry a face of about 20 feety, but it has the
advantage of being able to raisc its bucket line to an almost horizontal
position and remove overburden by dry stripping. This overburden by-posses
tho trecatment plant of the dredge, and thus pollution of the dredge pond water
is minimized. The Ravenshoc Tin dredge has an average annual throughput of
about 2,500,000 cubic yards.

The Battlo Creck deposits arc somowhat different from those described
ebove in that the alluviated part of the valley is reclatively narrow, fairly
straight, and stocpor thon usual. Thoe average gradient is betwcen 30 and 40
fect per mile, and in some parts dredging has continucd laterally up to, and
against, outcrops. Also the bottom of the dredged area is very irregular
because of transverse rock bars. The cassiterite concentrates obtained from
the dredge are rclatively clean, probably becausse they are derived mainly
from tin lodes in the Elizebeth Creck Granitey final concentration is carried
out in the tin shed using only a Willoughby classifier and a Wilfley table.
Raro beryl and barytes arc reported to have been identified in the concentrates
(F. Chapman, pers. corm.).

Initial drilling of the Battle Creck deposits showed a depth of about
80 fecet at their southern cond ncar the Palmerston Highway, but they arc
shallower in the upper rcaches. However, many of the holes did not reach
bedrock. Basalt, which was found about 50 fcet below surface ncar the
Palmerston Highway, possibly marks the southern limit of the dredging ground.
The Company's prospcctus quoted the volume of dredgeable ground in Battle
Crcek as 16,000,000 cubic yards and, in the amnual report for the ycar ended
Junc 30th, 1962, it was rcported that dredging was cxpected to tontinue in
Battle Creoek for at least another ycar. Receont drilling in the upper reaches
of Battle Creck has increcased the reserves slightly, and it is now estimated
that dredging will be completed in July or August, 1964. The dredge will then
be moved to Nettle Crceck.
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Nettle Creek: The tin in Nettle Creck was one of the first discoveries
mede in the district (1881), and alluvial mining appears to have been going
on, whenever water was available, at least since 1886, The main production
recorded was in the period 1931-46 when hydraulic sluicing was carried onm,
first by tho Nettle Croek Company, and later (1941-46) by the B.H.P. Co. Ltd.
The rocorded production for this paried is 410 tons of tin concontrates,
obtained from about 1,000,000 cubic yards. Ravenshoc Tin Dredging Ltd
currently have the arca under leascy, and will probably begin dredging it in
1965, Testing has outlined two payable sections - one with 12,500,000 cubic
yords averaging 8453 oz. (i.0ey 2975 tons of tin oxide) and a second area
with 2,500,000 cubic yards avoraging 17 oz. pcr cubic yard (i.c., 1186 tons
of tin oxide). The southern limit of dredging ground in Nettle Creck is
possibly also delinecated by basalt, which was found 40 to 50 feet below the
surfacc in borcholes about half a mile upstream from the Palmerston Highway,
The average gradient of the Nettle Creck deposits is about 31 feet per mile,
and the concentrates should be relatively clean becausc most of tho cassiterite
soems to have been derived from within the granite. The reserves of 15,000,000
cubic yards should keep the Ravenshoe Tin dredge working for about six years,
i.cey until about 1971. Therc is also a possibility that additional dredging
ground is present in the lower roaches of Pool's Gully,

Numorous small eluvial ond alluvial cassiterite deposits occur in
gullics draining into Nettlc Creock over almost the whole of its length, and
many of these should be suitable for small-scale operations, cespecially in
tho vicinity of Condon's Gully and Gibson's Gully. About 34,000 squarc yards
of alluvium occur ncar Top Nottle Camp, but old workings there arc small and
localised along the creek, and tosts failed to find any significant tin values.

Wild River Systam: No largo-scale alluvial tin mining has been carried
out in tho Wild River system in the Mount Garnet arca. The individual deposits
ere smell and too scatteroed to be worked by a company. Prospects within the
Wild River itself are poor, becausc most of the larger areas of alluvium are
wmnderlain at shallow depth by basalt. The only important recorded production
is 126 tons of cassitcrite concontrates won from deposits along Woolooman
Creck between 1894 and 1900, although it can be sean on Plate 1 that most of
the westorly tributaries of the Wild and Dry Rivoers have becn worked for
alluvial tin.

Two arcas of perched alluvium occur near the junction of Woolooman
Crecek and tho Wild River. The alluvium is only a fow feet thick, but it is
perched about 50 feet above the present stream level, Most of this alluvium
has been worked out, but som¢ may remain beneath a small remant of Cainozoic
basalt in that area. The perched position of the alluvium and the remnant
of basalt testify to a considerable amount of Cainozoic (possibly Recent)
erosion, and this process probably removed and redistributed moderate-sized
alluvial deposits from the Dry River arca. About 200,000 cubic yards of
alluviun {cvorago thickness about 4 foct) occurs at the junction of Mowbray
and Woolooman Creeks, and was being tested by prospectors at the time of

mapping.

A maximum of about 200,000 cubic yards of alluvium occurs in Deadman's
Gully ncar the Herberton road crossing. Two gullies carrying tin lie directly
above this alluvial area, and tests revealed appreciable quantities of ’
cassiterite in various parts of the deposit.

_ Coorse cassiterite is present in coarse, bouldery, alluvium along Sandy
Creoeck, but the volume available is small. In the lower reaches of the creck,
values of up to 5 1b. per cubic yard were found in an 8 inch layer of alluvium
resting on basalt, and overlain by 9 to 10 foet of barren sand.

An aroa of alluvium occurs along the lower reaches of Shady Creek;
this dcposit has becn test-drilled by Tableland Tin, but the results arc
not available.

The pcssibility of deep lead tin deposits in the lower reaches and a
ossible former channel of the Wild River has been previously discusscd
?see page 23).
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Minor depositss There are a number of minor a2lluvial deposits in the Wild
River - Dry River area and uprer Roturn Crcek (sce Plate 3). Plate 1 shows
that alluvial workings also occur in most of the crecks draining Elizabeth
Creek Granite, particularly where greisen is abundant in the granite. Many
of these croek deposits are worked by local residents each wot season. They
are mostly small and shallow, and commonly contain coarse, bouldery 'wash'.

Alluvial Wolframite Deposits:

Alluvial welframite deposits in the Mount Garnet area are small and
unimportants The only known localitics are near the Warieka Mine along a
tributary of Copper Gully, and in a tributary of Boot Creek, 2% milcs north-
west of Brownville. Some wolframite has also been won frem eluvium near a
lode wolframite occurrence, west of Ironstone Hill, 5% miles south-west of
Mount Garnet.

DISCUSSION OF RESULTS OF 1962 INVESTICATIONS

The 1962 prcgramme at Mount Garnet wos dirccted towards locating new
reserves of lode and alluvial tin. Arcas of intcrest are discussed below,
and anomalous areas which were outlined by geochemical sampling are described
in tho noxt chapter.

LODE-TIN PROSPECTS

All lode-tin mining so far carried out in the Mount Garnet arca has
been on a small scalec. The Smith's Crcek Mine, worked to a deptk of 500
foety is the largest mine. Howeover, the discovery of the Phocnix Extended
lode near Coolgorra during 1961-2 showed that the area has not been exhaustively
prospccted, and sampling of cxposcd chlorite lodes west of Coolgarra also
rovealed appreciable quantitics of cossiterite, although there are only a few
small pits on some of these lodes.

It appcars that a number of chlorite-cassiterite lodes in the Coolgarra-
Brownville arca could be worked on a smzll scale if efficient treatment
facilitics were available. A battery is operated ot Brownville by A.R. Dunmall,
but it is virtually thec same as when it was built in 1931, and rccovery is
poor (cstimated at 50 pcrcent or less), and throughput small., Several of the
larger minos in the Coolgarra arca stopped work in a sulphide zons, and the
possibility that cassitorite gives way to stannite in these zones should be
investigated.

Numcrous stamnifcrous greisen lodes occur in the Mount Garnet arca,
but individually we consider them less promising than the chlorite lodes
because of lower grades and patchy distribution of the cassiterite, The
massive greisens in the arce warrant investigation cs large-tonnage, low-grade
tin prospccts. During 1962 only threcce such areas were outlined - Gecbung
Hill, the ridge south of Mount Gibson (and other grcisen ridges in this area),
and the greiscn arcas around the Harbour Light Mine, north of Mount Gibson.
Additional areas of massive greiscn possibly occur north and north-east of
Coolgarra., Massivc greisens are also known in the Reid's Creek arca, cast
of Gurrumba, Testing of the massive greisens should involve first taking
sufficiont samples to obtain o rough cstimcte of thegrade; if results are
encourcging, detailed mapping and surface sampling should be undertaken,
and drilling should follow if justificd. In evaluating the groisens the
possibility of producing by-products such as fluorite and possibly berylliun
should also be considered.
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ALLUVIAL TN PROSPECTS.

Ivaluation of alluvial prospects in the Mount Garnet arca was carried
out by detailcd geological mapping, gcomorphological studies, rcfraction
scismic and gravity surveys, ond scout boring. It was the first time that
geophysical surveys cf this kind had been carried out in the Mount Garnet
arca, and the results are presented in reports by Sedmik (1963) and Hussin
ond Horvath (1963), of tho Goophysicel Branch of the Burezu of Mincral
Resources. The geophysical profiles wore uscd as a guide in selcecting sites
for drill-holes in prospcctive areos, but the drilling results showed that,
although the profiles were useful in a general way, they ¢id not provide a
rcliablce guide to depth of alluvium or depth of the wecthering profile in
bedrock (Figs. 15, 16, 17). The difficulties werc probably duc partly to
varintions in rock-type and differencesin relief and deptii of weathering
within the boscmont. Velocitics in alluvium could not be distinguished from
those in weatliered bedrock, and lenticular velocity-loycrs vhich werc intor-
prcted os represcnting bodics of alluvium which might corry morc gravel and
sand than neighbouring bodics wero not uncquivocally confirmed as such when
teosted by drilling, though it must be cmphaosized that the amount of testing
donc was small, and that it was 21l corried out in aroas now considered to
be generally unfavourable for the accumulation of gravel, end sand; and
associated cccnomic depesits of cassiterite. Furthormorce, thore was no
positive indication of the presencc of basalt flows loter found by drilling
to be tons of feet thick (this applics especially to hole MRW 12),

Fiftoon holos, totalling 1586 fcet, werc drilled in the Mount Garnct
Basin by Tableland Tin Dredging N.L, under controact to the Bureau of Mineral
Resourccos. The positions of those holes and of thce geophysical travorses
arc showm in Tig. 14. In addition Tablcland Tin drilled, at its owm expenss,
another fiftcen holcs, totalling 1580 feet, zlong traverse ATR 3, and hole
MRY 10 (45 feoet) on traverse ATR 1.

The Compegnice Genercle de Geophysique carricd out some refraction
scismic investigations on an Authority to Prospect held by Mineral Deposits
Pty Ltd in the contral part of the Mount Garnct Basine. Drill holes MRW 12
and MRW 14 wore sited on two of thce scismic traverses. Mincral Deposits Pty
Ltd also ran some mognctomcter traverses with the main aim of tracing bosalt
bonecath alluvium in their areay, but without success, probably because the
basalt wes weathered.

The Compagnic Genoralce de Goophysique also carried cut a refraction
scismic survcey in the drodging arce of Battle Creck for Ravenshoe Tin Dredging
Itd. The mothod was completely successful here in defining the old stream
charnel because bedrock was much less weathered than in the Mount Garnct Basin.

Initially the Burcou portics wore to investigote the Wurruma and A.T.R.
prospocts, which hod been outlined by Best (1962a); and the southorn cxtension
of the alluvium boing dredged by Tebleland Tin in the valley of Smith's Crock.
4 considerable amount of work was also done in lower Return Crock, and ono
holc was drilled on a C.G.G. scismic traversc on lower Smith's Creeck. These
investigations arc discusscd below.

Wurruma Prospccts  Bost (1962a) suggosted that Return Creek may originally
have ilowed through the arca now occupicd by Wurrume Swamp, south-cast of
Mount Garnct. Rocommaissancce gravity and seismic traverses along the ATR 1
line (Fig. 14) preccded drilling, and the geophysical results were uscd in
siting the drill holes. In all, ten holes, totolling 907 feet, were drilled
on this linc by thc Burcau (MRW 1 - 9) and Tableland Tin (MRW 10). The
rosults arc summcrised in Fig. 15. Nonc of the holes noar Wurruma Swomp
encountered significant tin values or the characteristic gravels of Return
Creck - i.e., gravels containing brovm rhyolite pebbles - and it was
concluded that Return Creck had never flowed through this area. .1l bedrock
encounterced in the drillholes appeared to be deeply weathered Precambrian
metamorphics. The poor correlation between the bedrock as found in drill
holes and as indicated by the seismic traverses is probably due to a deep
but irregular weathering profile in the Precambrian rocks.
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- Smith's Creek: During 1961, when the Tebleland Tin dredge was about 13

- miles north of the Northern Inland Highway, the Company recquestced the Bureau
- of Mineral Resources to carry out o geophysicol survey along the valley of

Smith's Creck, immedintcly below tlic dredze, in order to provide information

- on the positions and probablce depths of any buried strcam channcls. The

Burcau wos nct able to undertoke this work until the 1962 field socason, and,

. in the meontime, the Company carricd out a considerable cmount of drilling

in the arcas The results werc disoppointing, though o small arca of sonme

- promisc was found about one mile south of Smith's Creck causcoway. The

drilling hed also indicated a narrow, gorge-like channel cast of and porallel

. to the prosent course of Smith's Creck (Fig. 14), but tin values, although

high in somc holcs, were not sufficiently continuous for economic droedging.

" In addition, the channel foumd by drilling was too narrow for the passage of

a dredge, and this conclusion was supported by outcrop mayping in the vicinity.

The only possibility of a dredgeable channel then lay in the alluviated
area west of the granite which crops out above the right bank of Smith's Creek,
just south of the Northern Inland Highway. Accordingly, the Company drilled
two lines of holes in this area, but tin values were sub-economic throughout.
However, insufficient drilling had been done to determine beyond doubt the
direction of any major channcl which might exist in the area. In order to
eliminate tho possibility of missing a payable channel the Bureau carried out
refraction seismic surveys along a number of traverses west of Smith's Creek.
Two of these (traverses A and T) were along the lincs of the holes already
drilled. The seismic work outlined a deep channel (Figs. 14 and 16) west of
and parallel to the present coursec of the creek, and it also became apparent
that holes TTW 595 and 596 on traverse A had probably not reached bedrock.
These holes worc subsequently decpened, as shown in Fig. 16, but no significant
occurrcnces of cassiterite or gravel were found. It was also shown that the
wvestern channel is considerably deeper than the eastern one, which eithcr may
have becn thc original chamnel, or may have been cut in weathcred granite on
the castorn bank of the stream aftor the western channcl had been partly
filled.

As a result of the test-drilling and geophysical work the Company
decided not to continuc dredging dowvnstream; +the dredge is now working
upstrcam towards high-grade dcposits immediately below Smith's Creck Gorge.
Now that the dredge has been turncd around any attempt to work deposits in
Smith's Creock south of the highway is out of the question. In any case, there
is no doubt that the docision to discontinuc dredging downstrcam was correct.
Bven if a payable dcposit had been found south of traverse T before the dredge
wos turned, it would have boen nocessary to take the dredge through at least
1%—milos of very low gradc ground to reach it, and the cost of this opcration
would have becn a heavy debit against any future rceturns. This means that the
gradc of any deposits south of traverse T would have had to be above average
to offsot this cost, and therc was no rcason for expecting that this would be
so. On the contrary, the cvidence available indicates that the alluvium south
of thc drecdged arca bocomes progressively poorer in grade, and deeper; and
less gravelly, so thcre was no cncouragement whatever to continue testing in
that direction. :

Lower Smith's Crock: Drill hole MRW 14 was sited on a seismic travcrsec
rccorded by the Compagnic Genorale de Geophysique, and the hole intcrsccted
fine sand and clay carrying traces of cassiteritc, monazite, and zircon from
the surface to a depth of 104 feet. No gravels were intcrsected. Below

104 foect the hole passcd through 25 feet of bluish, puggy clay overlying

11 fcet of basalt rubble. The bluc clay mey represent a lake deposit formed
by damming of drainage against a basalt flow. The hole continued to a depth
of 184 fect - i.c., 44 foot below the basalt - but no cassiterito was found
in this lower scction, and the sediments were mainly tough clay containing
fragmonts of basalt. The holc was unbottomed at 184 feet. The abscnce of
gravel, the prepondcrancc of finc alluvium, and the fact that the area in vhich
hole MRY 14 was drilled is cven farther downstream than the unfavourable
tract ncar the Northern Inlend Highway, indicate that no furthcr prospceting
should be carricd out therc.
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The 4.T.R. Prospcct: Best (1962a) suggested that a major stream, which he
callcd the Ancestrel Tete Rivor (A.T.R.), may formerly have flowed westwards
or south-wostwards through tho arca of thc Mount Garnct Basin, and joined
the present Tate River system. Diffcrential carth movements during the lato
Cainozoic were considered to have diverted tho westerly-flowing waters towards
tho south-castern part of the Basing whenco they now flow to the coast as the
Herbort River. The implication of this hypothesis was that the cbandoned
river channol would contain stonniferous alluvium carried in by Smith's,
Return, Battle, and Nettlo Crecks, and by the Wild River from the Herberton
aroc. The Wild River was, in fact, postulated as being the major heodwaters
strecam of the Tato River systam.

Fellowing Best's suggestion, Tableland Tin Dredging N.L., early in
1962, drilled fiftecn holes, totalling 1580 feet, at 200-ioot contrcs along
a linc normal to the postulated course of the abandoncd chionnel in the area
about 1 mile south of the Mount Garnet racccourse (Fig.14). Scismic traverse
ATR 3 was subscquently run along this line of holes; it extended north-west
and south-east beyond the cxtremities of the line of drill-holes, and
traverse ATR 4 was run at right angles to it. The alluvium penetroted by
the drill-holcs was mainly cley and silt, but medium-sized gravel with traces
of cassiterite was found in some holos. Most of the holes were unbottomed,
but somo in the north-westcrn part of the linc reached bedrock. The deocpest
hole, noar the intersection of itraverscs ATR 3 ond 4, was unbottomed at
204 foct.

The rcsults of this drilling cast doubts on the validity of the 4.T.R.
hypothesis, and the gecphysical work and further geological mapping confirmed
thems The seismic profiles along traverses ATR 1, 2, and 4 indicated valleys
trending south, not west, and the Mount Garnct Basin was found to be land-
locked in the west, as indicated in Fig.4: there was no evidence for any
alluvial chammel leading towards the headwaters of the Tate River, nor any
sign of a significant break in the Great Dividing Range in that vicinity.

Lower Return Crecks Tableland Tin Dredging N.L, has tosted along Return
Creek for about 3y miles dowmstream from Strathvale Homestsad, but the
results aro not available. When the A.T.R. hypothesis was abandoned it was
decided to carry out some refraction seismic surveys and drilling with a view
to tracing the fossil channel of Return Creck within the Mount Garnet Basin
downstream from the last line of company drill-holes. Accordingly, o gco-
physical traverse (AL) was laid out along this line, and two additional
traverses, 4B and iC, were run to complete a Z-shaped patterm,; as shovm in
Pig.14. Anothor traverse was run zcbout 2 miles south-cast of traverse AC.

Information obtained from drill-holes and outcrcps in the vicinity of
travorse 4l suggests that bedrock here consists of Prccambrian metamorphic
and granitic rocks. A graphic soction (Fig.17) along traverse Al comporing
rofraction seismic data and drilling data made available by Tableland Tin
shows little ocorrelation betwecn the two scts of information. The figure
shows that the high velocity (greator than 13,000 f.p.s.), unweathercd bed-
rock zonc is decp throughout ths profile, that most of the drill-holes were
not dccp enough to cstablish the boundary between alluvium and weathered
bedrock, and that it is impossible, in this area, to distinguish between
alluvium and deeply weathcred bodrock by the scismic method.

Tho results of drilling and seismic work along traverse Ll suggest
that some holcs drilled by Tablclend Tin to the north-west of this traverse
prior to 1962 may have been unbottomed. However this does not mean that any
economic deposits in the arca tested were overlocked., Figure 17 shows that
it is fairly safe to assume that holes have beon drilled to weathered bedrock,
or to a depth beyond the limit of dredging, or to a depth such that any tin-
bearing gravels below the bottom of the hole would have to be rich boyond
rcasonable oxpectation to companscte for the low values at higher lcvcls.

.~ Drill holes MRW 17, 18, 19, and 20 were sited on gcophysical travorses
AB and 4C to tost the intorpretation of the seismic data, and to prospsct for
stanniferous alluvium. The first threec of these holes intorsected tin-bearing
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gravels, bat the overall grade was very low in holes 17 and 193 holec 18
contained 4.96 oz. of tin oxide per cubic yard over a depth of 89 feet. The
driller's and pamner's logs of these three holes are reproduced in Lppendix
1. Some additional scout drilling will be carricd out in this arecz during
1963, and also in the area north-west of Luccy's Knob, where geophysical
data suggest therc may be a channcl.

Drill hole MRW 12 (Pig. 14) was $ited on a refraction scismic traverse
rccorded by the Compagnic Generale de Geophysique near Return Creck about
8 miles south-south-cast of Mount Garnct. The hole intcrsected basalt from
28 to 37 fect and from 69 to 127 fecty and there were traces of cassiterite
at intervals throughout the alluviumg the hole had to be abandoned at 143
fect bocause of running sand. The thickncss (58 feet) of the lower besalt
flow suggcsts that the lava has filled a2 major strcam channel which may be
a former channel of the Horbert or Wild River (sce discussion on Cainozoic
basalt under "Stratigraphy"); if this.is so, stamniferous alluvium from
Battle Creck, Nettle Creck, Blair!s Gully, and the Herberton arca may underlie
the basalt. However; as stated earlier in this report, the prospect of
finding economic deposits below basalt in this area is not promising.

Other Areas: The results of the examination of small alluvial depodsits in
the Mount Garnet areca are referred to in the section on alluvial deposits.

General review of alluvial tin prospects in the Mount Garnet Basin: From
information obtained by geophysical methods; drilling, ahd field observations
during 1962, and from data made available by dredging and prospecting
companies who are, or have been, active in the area, it is now possible to

i make a gencral assessment of the alluvial tin prospects of the Mount Garnet

Basin. This Basin, which has an area of about 150 square miles, was of
particular interest during the Bureau's investigation, as within it lay the
only possibility of increasing substantially the reserves of alluvial tin
already blocked out by the dredging companies.

No new concept which might enhance the prospects of the Mount Garnet

" Basin has cmerged to take the place of the A.T.R. hypothesis (now known to

be incorrcct), and it now secms clcar that the drainage throughout the
history of the Basin has becn towards the south-east.

The Mount Garnet Basin is a deeply alluviated arca whose surfacc slopes

- gently towards the south-cast. From the few outcrops of solid rock which may

be secn in the Basin, and from drilling information, it appcars that the
alluvium, which contains interbedded basalt at various levels,; rcsts on a

! bascmeont consisting mainly of Precambrian metamorphic and granitic rocks.

However, on either side of the Gunnawarra Road, within about 3 miles of the
Northern Inlond Highway, the basement probably consists largely of Herbert
River Granite and rocks of the Mount Garnct Formation. Circumstantial
cvidence in favour of a predominantly Precambrian bosement is provided by the

' fact that almost all the metamorphic rocks of the Georgetown Inlier, of which

the Preocambrian rocks of the Mount Garxrnct arca are part, occupy arcas of low
relief, wheorcas the Elizabeth Creck Granite, the Carboniferous volcanics, and

, rocks of the Mount Garnet Formation, which surround the Basin, form hilly

country.

The margins of the Basin are, in gencral, marked by the limits of the
hilly country, and thc places wherce the four mein stanniferous creeks cmerge
from the hills correspond fairly closely with the known limits of economic

-deposits of alluvial cassiterite within their valleys.

Before deposition of alluvium begen within the Basin its topography
appcars to have been undulating. In those ploces where outcrops of
quartzite and other siliccous rocks now occur the relative relief must have

been at least 250 feet.

A number of diffcrent inferences concoerning the sedimentational

;history of the Mount Garnct Basin may be drawn from the apparent coincidence

of the limits of drcdgeable stanniferous alluvium in the four main crecks
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with the margin of the Basin. Unfortunately there is insufficient information
available to enable one to visualize the condition of the Basin when erosion
of the tin lodes began. Either it was empty, or it was already partly filled
with alluvium, and, of course, the gradient of the strecams flowing across

it is unknown. Thus there is ample scope for speculation about the distance
that any alluvial cassiterite which entered it would travel, and about its
depth below the present surface. A4 critical factor in this connection is the
kind of profile which would develop where a stream flows from relatively
resistant Palaeozoic rocks on to the generally less resistant and probably
more deeply weathered Precambrian mctamorphic rocks. A waterfall or rapids
would almost certainly have formed in the harder rocks immediately upstream
from the boundary of the Precambrian,; and no alluvium could have been deposited
there during this phasc of the stream's history. Any cassiterite that
travelled farther dowmstrean would have been deposited at a depth well beyond
the limit of dredging. The presence of outcrops of Herbert River Granite and
Mount Garnet Formation along Return Creek south-east of the Northern Inland
Highway indicates that bedrock is probably relatively shallow there, and thus
helps to explain why there was encouragement to continue test-drilling farther
down Return Creek than down Smith's Crecke.

The conditions envisaged above could, in principle, account for the
apparent absencce of mineable concentrations of cassiterite within the Mount
Garnct Basin. There is room for some speculation concerning the pattern of
deposition of cassiterite as the streams aggraded and the Basin became filled
with alluvium, but there can be no doubt that the general picture is one of
progressively finer grainsize and lower grade in the higher layers of alluvium.
This would be sc espocially within the Basin, most of which, at any rate in
the middle and later stages of its depositionzl history, would have behaved as
a flood-plain over which any cassiterite carried beyond the reclatively confined
stream channels in the hilly country wculd have been disperscd.

(Most of the cassiteritc that has been released from lodes since the
main stream channels were aggraded has accumulated as relatively small but
rich eluvial and alluvial placers in or near tributaries of the morc important
streams. An appreciable quantity of tin has been recovered from such deposits,
and some of them are still worked on a small scale during the wet season.)

The fact that there is some relief in the floor of the Mount Garnet
Basin suggests that local concentrations of cassiterite could have been derived
from any tin lodes withir its limits. A local source may account for the
anomalously high grade (4.96 oz. per cubic yard) of the alluvium in hole MRW 18.
However, any primary sources of cassiterite which may exist under the alluvium
must be insignificant compared with thosc between Nymbool and the Wild River:
if any substantial area cf mincrelization were present within the Basin,
outcrops of Elizabeth Creek Granite and greisen, which arc much more resistant
to weathering than are most of the Precembrian rocks, would almost certainly
have bean found there.

There is a great deal still to be learnt about the arcal and vertical
distribution of basalt within the Basin, However, the evidence that is
available tends to diminish rather than enhance the prospects of finding
economic deposits of alluvial cassiteritc, both above and below basalt. Lave
flows in a stream valley have a marked influence on the nature and distribution
of sediment subsequently deposited by the stream. If basalt flows upstream, as,
for example, in Battle and Nettle Crecks, the situation is fairly simple: a
lake would be formed ahead of the flow, so it would not be possible for
stanniferous alluvium of payable grade to be deposited on or alongside the
basalt until the lake was breached, and o stream channel of suitable gradient
re-establishced. If basalt flows downstrecam the picture is much more compli-
cated, as the gradients of the tops of flows may locally be either greater than
or less than those of the stream, depending on the viscosity of the basalt and
the gradient of the stream. The general tendency would be for the surface
gradient to become steeper downstream from the point of entry of basalt, and
reversed above. However, if the basalt is very fluid, and the gradient of the
stream fairly steep, the gradient of the top of a flow may be less than that
of the strcam bed for some distance below the place of entry; at the toe of
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such a flow the gradient would be steep, owing to the increased viscosity of
the basalt. Multiple flows would further complicate the picture. Basalt in
the valleys of Nettle; Battle, and Return Crocks has almost certainly flowed
upstream from the channel of the Wild (Herbert) River, so in parts of the Mount
Garnet Basin wo are conccrned either with lake deposits above basalt or with
alluvium in possible stream channcls cut in or alongside basalt., If subsequent
chennels exist it may be possible to locate them by goophysical methods, but

in vicw of the increasing finencss and docreasing tin content of the higher
layers of alluvium in the Basin generally and in the four main strcam channels
which enter it, the prospect of finding cconomic deposits above basalt is not
promising. (In the valley of the Wild and Herbert Rivers the situation is
probably quite complex owing to the interplay of scveral different factors in
different places along the valley, viz., original gradients along strcam beds,
gradients of streams locally cut alongkide or through basalt, flows entcring
the vallcy via the Milletrcam and Blunder Creck, and, of ccurse, the supply of
cassiterite.)

48 alrcady stated; there is no encouragcment to prospect for alluvial
tin deposits below the basalt in the Mount Garnet arca.

Though some additional scout boring will be carried out in the lower
Return Creek area during 1963, there is, even now, every indication that the
Mount Garnet Basin can be dismissed as a prospective area for alluvial tin.
This is shown clearly by recent drilling and geophysical results in Smith's and
Return Creeks. In Battle and Nettle Creeks the presence of basalt may preclude
the possibility of dredging south of the Palmerston Highway, and, for reasons
already given, dredgeable deposits probably would not have extended far dowm-
stream from the hilly country even if no basalts had been present. Isolated
holes (e.gey MRW 18) within the Basin may penetrate payable ground, but the
available information suggests that the possibility of finding deposits suffi-
ciently shallow and extensive for large-scale mining is remote.

GEOCHEMICAL DRATNAGE SAMPLING

Some geochemical sediment sampling was carried out in conjunction with
the mapping. The sampling and analytical techniques have been described
previously (Zimmerman and Howard, 1962); bricefly, these techniques involve
sieving stream sediment on the spot, and retaining the minus 80 mesh fraction,
which is then analysed spectrographically for nickel, cobalt, copper, vanadium,
tin, molybdenum, lead, beryllium, and phosphorus. The results for each element
are discusscd below, and the analytical results are listed in Appondix 2.
Sample loczlities and anomalous clements arc noted on Plate 6.

Nickol and Cobalt:

These elements were not detected in most samples, and no significant
anomalices were found. A valuc of 20 ppm. cobalt rccorded in a tributary of
Eastine Creck is probably related to basalt within the Mount Garnet TFormation
in that areca.

Copper:

Samples containing 30 ppm.; or more, of copper are rcgarded as anomalous.
Most of the samples having anomalous copper values are from creeks draining arcas
of Paleocozoic sediments or Herbert River Granite. Two main copper provinces are
indicateds; they are the arca of scdiments cast and north-cast of Brownville,
and the area of Herbert River Granitc south-west of Mount Garnet. Isclated
copper occurrences arc known in the former arca, and they may be associated with
tin mincralization. The copper content of 25 samples from this aroa ranged
botween 20 and 100 ppm., and averaged 50 ppm.3 further prospccting is warranted
to cstablish whether or not the copper has been derived from the nearby small,
narrow, chloritic tin lodes, If this is the case copper may be used as an
indicator in prospeocting for tin in this areca.

The arca of Herbert River Granite south-west of Mount Garnet is especially
interesting becauso anomalous molybdenum and vanadium accompany the hich copper
values. The possibility of extensive, low-grade copper mincralization in this
arca should not bo overlooked, and further sampling is recommcnded.
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Soveral isolnted samples are also of interest. Most notable is sample
120 from ncar Black's Creck; it contains 200 ppm. Cu and 1000 ppm. Pbs This
arca has yot to bc mapped in detail, and the high values will probably be traced
to a minc. Sample 121 with 30 pm. Cu and 500 ppm. Pb in the samec crea is also
of intercst. Sample locality 113, from a tributary of Ambrose Creck, is worth
further checking boecouse of its isolated anomzlous nature and its value of
150 ppm. Cu.

Other areas having high copper values are the roof pendonts of Mount
Garnet Formation noar Top Nettle Camp and near the Wild and Dry Rivers, and an
arca near the junction of Harvey's Gully and Wyndkam Creck, north of Coolgarra.

Vanadium:

The arca as a whole appears to be poor in vanadium, and ancmalous values
(30 ppm. or more V) are rarc. Almost all the high vanadium velucs are associated
with high copper values in scdiments of the Mount Garnet Formation. The highest
value obtained was 70 ppm. V from sample 572, near Top Nettle Camp.

Tins

High tin values are common throughout the arca, especially in strcams
draining areas of Elizabeth Creck Graznite. High tin valucs are frequently asso-
ciated with highcr-than-normal values for molybdenum, lead, and to a lesser extent,
berylliume. Sample 520 from a tributary of Kiama Creek is ancmzlous in that it
contains 2000 ppm. Sn, 30 ppm. Cu, 5 ppm. Mo, 200 ppm. Pb, and 7 ppm. Be, yet
no lode or alluvial workings are known near the stream. This is an outstanding
enomaly within the area of Elizabeth Creek Granite, because all othor anomalies
can be rclated tc workings. Scveral samples (Nos. 210, 211, 809, 843, and 852)
from strecams draining Palaeozoic scdiments and acid volcanics contain anomalous
tin, and the localities where they weore collected warrant further cxanmination.

Molybdenuns

Samples containing anomalous amounts of molybdenum arc common throughout
the areas of Elizabeth Creek Granite, although the highest value is only 20 ppm.
in sample 229, which comes from a wolframitc-molybdenite area north-west of
Brownville, High molybdenum and lcad secom to be indicators of tin mineralization
in the granite; and molybdenum may also be prescnt in the stanniferous greisens
in some inconspicuous form. By analogy, the anomalous molybdenum and lead values
in samples 114 - 116, along thc castorn side of Black's Creek, may indicate tin
mineralization in that area. It is interesting to note that anomalous molybdenum
values are not found in the stanniferous Brownville-Coolgarra ares, where tin
occurs almost exclusively in chlorite-lodes in sediments. Anomalous nolybdenum
occurs in the mineralized roof pendant west of Top Nettle Camp, but the type of
mineralization in this area is different from that west of Coolgarra.

Anomalous molybdenum values of up to 15 ppm. occurring with high copper
values in the area of Herbert River Granite south-west of Mount Garnet are sugges-
tive of porphyry-copper-type mineralization, and much more sampling is required
in this area.

Lead:

As mentioned above, high lead values appear to be associated closely with
high tin and molybdenum values., Lead values are relatively high throughout the
area of Elizabeth Creek Granite, and lead may also be concentrated in an incons-
picuous form within greisens. However, it is more likely that lead is contained
in the lattice of feldspars in thegranite, and that it is released by weathering.
A lead province appears to exist around Black's Creek, culminating in samples
120 and 121 which contain 100C and 500 ppm. Pb, respectively. Sample 501 in the
Dry River is also of intcrest because of its content of 50 ppm. Cu, 500 ppm. Su,
and 400 ppm. Pb. Geological mapping is incomplete in this area, so this result
cannot be appraised at this stage.

Berylliums

Beryllium is absent from most samples, although it is common locally in
greisenised areas of the Elisabeth Creck Granite. These areas occur near Mount
Gibson, and in Ambrose Creek, Little Woolooman Creek, Kiama Crceck, Mowbray Creck
(end in gullies near its junction with Woolooman Creek), Derwent Creck, in the
upper reaches of Wyndham Creck, and south-west of Top Nettle Camp., Beryl has
been identified from the latter area only, and the relative abundance of beryllium
in the sediment samplessuggests that it may be present in greisens in the area.



Fig. 18. View south-west from Mount Gibson, showing the
Ravenshoe Tin dredge in Battle Creek, and the
broad flat area of the Mount Garnet Basin in
the distance.

Fig. 19. Geebung Hill, north-west of Brownville.




Fig. 20. Tableland Tin dredgc, Smith's Creek. Note that the
overburden here has been removed by dry stripping.

Pig., 21. View north along the dredged area of Smith's Crocks
hills of altered Elizabeth Creck Granite and
siliceous cappings on the skyline.
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Phosphoruss
This clement was sought in all samplcs, but not detected.

CONCLUSIONS AND RECOMMENDATIONS

The geological map of the Mount Garnet area resulting from detailed
mopping in 1962 is essentially similar, in its major features, to the map of
the same area produced by Best (1962b) during the rogional mapping of the
Atherton 1:250,00C Sheet area., The detailed mapping led to minor changes in
the positions of some geological boundaries, and to the addition of some small
outcrop areas of various rock types which were understandably overlooked during
the regional survey. The greetest contribution of the detailed mapping appears
to be the recording of the positions of all workings in the area, both lode
and alluvial, and their relation to the local geology.

At prescent two bucket dredges, working in Smith's Creck and Battle Crecek,
produce about 40 percent of Australia's annual output of cassiterite concentrates,
but according to published rescrves dredging may cease about 1971. However, both
opcrating companics are actively prospccting in the area, and it is likely that
additional payable ground will be proved, cspecially if +in prices remain high.

Information made aveailable by Tableland Tin end Ravenshoe Tin, and
gecphysical investigations, gcological mapping, and scout boring carried out by
the Bureau of Mincral Resources during 1962, combined with geomorphological
considerations, indicate that there is no possibility of adding to reserves by
further prospccting within the Mount Garnet Basin.

All sulphide ores associated with cassitcrite deposits - c.gey in the
Coolgarra area - should be checked for the presence of stannites This mineral
could easily have been overlooked and lost during treatment in the stamp batterics
which have been used in the area up to the present. If sufficient stannite is
present,; some of those sulphide ores may be economic.

The geochemical drainage sampling carricd out in 1962 has indicated
several arcas containing ancmalous amounts of one or more of the following
clements, viz., copper, tin, molybdonum, lead, and beryllium. It is rccommendcd
that follow-up work should be carricd out on the stronger and more extensive of
these anomalies, and that an attempt should be made to collceet geochemical drainage
samplcs fairly cvenly throughout the arca.

No reversals of draincge have been identified in the Mount Garnct area,
but there is some evidence that fairly rccent earth movements have affected the
topography. For example, at the junction of Woolooman Creek and the Dry River
remants of Cainozoic alluvium and basalt are pcrched scme 50 feet above the
present stream bed. PFurthermore, it scems difficult to explain low gradients
between cxposurcs of basalt in the Mownt Garnct Basin without invoking some
gentle warping, though additicnal geological mapping and collation of borehole
data obtained by Ravenshoe Tin and the Broken Hill Pty Co. Ltd may resolve sone
of the apparent difficulties.

The actual and potential tin reserves of the Mount Garnct arca fall into
five categories:

1. The drcdging ground in the valleys of Smith's, Return, Battle and
Nettle Crceks,

2. Alluvial and cluvial deposifs in the upper parts of the drainage
systems of Smith's ahd Return Crecks.,

3. Shallow, ncar-scurce, alluvial and eluvial deposits in the headwaters
of Battle and Nettle Crecksy; and in tributaries of Smith's, Return,
Battle, and Nettle Crecks.

4. Alluvial deposits in the Wild River efystom.

5 Chlorite-cassiterite lodes, mossive greisen, and greisen lodes in the
hilly country north of the latitude of Mount Garnet.
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The known reserves of dredging ground in Smith's Creck will probably be
cxhausted by about 1971. Dredging in Return Creek ceased in 1952; however,
some ground rcmains as sclvedges to the dredged arca. This ground was of
nmarginal grade at the time of dredging, but it would be worth mining if the
pricc of tin remains high cnough to warrant rc-treatment of the tailings in
Return Creck. It may also bc possible to dredge some of the ground downstreanm
from Strathvalc Homestoad, but no information on the volume and grade of
2lluvium in this arca has been discloscd. Dredging in Battle Creck will probably
ceasc in July or August, 1964, and the dredge will then be moved to Nettle
Creek, wherce known rescrves will permit operations to continue to about 1971
sonc additional dredging ground may be found in the lower reaches of Pool's Creck.

e

The B.H.?. Company Ltd hes recantly tested the alluvium in Smith's Creck
upstrecan from Nymbool, as well as the alluvial and eluvial deposits in the
upper parts of the Return Creck drainage systam, and Tablela:d Tin has testcd
somc of the alluvium betweon Smith's Creck gorge and Nymbcol. The results of
the testing were, apparently, not ancouraging, for although the alluvial arcas
are quite extansive they have all beon relinquished by the testing companics.
It scems unlikely that any of these deposits will be worked in the foroscecble
future.,

Shallow, ncar-source, alluvial and eluvial deposits of category 3, though
gencrally rich compared with dredging ground, could not add substantially to
the available rescrves of tin. On the whole, those that rcemain are suitable
oenly for small-scale nining during the wet scason., Most of the larger ones have
been worked out, but some ground is still available - for example, in the Surprise
Creek arca, which has produccd ovcr 500 tons of cassitcerite concentratces.

The Wild River ond its tributarics can probably not add greatly to known
rescrves. Some of the alluvium cither contzins layers of basalt or is overlain
by basalt. Tablcland Tin has carricd out somc testing in the lower reaches cf
Shady Creek and of the Wild, but information on volume and grade is not available.

It is possible that large-tommage, low—grade deposits could be develeped
in oreas of moassive greisen cxposed in roof-zones of the Elizebeth Crcck Granites
these and the larger vein-type greisen lodces arc being investigoted during 1963,
and preliminery sampling is being carricd out.,

Some of the chlorite-cassitcrite lodes of the Brownville-Coolgarra arca
have been fairly systecmatically mined, othors have becn worked on a small scale,
and many hove not been developed at 2lle Thesce lodes should be mepped and
sampled, and the more promising of them tested by diamond drilling. Whether
or not thoy con be mined in the futurc depends partly on availability of efficient
treatment facilities,
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APPENDIX 1

DRILLING LOGS

Introductory Remarks.

The following drill logs for holes MRW 17, 18, and
19 are based on the logs prepared by the driller and the panncr
at the time of drilling, The tcrminology used is generally
consistent with that used in scout boring for alluvial tin in

the Mount Garnct arca.



Driilers. J. Watson & J. iorrest
Panner. H. Edwards
Supervisor.J.G. Best.

COMBINED DRILLERS AND PANNERS' I0G

BQRE NO. MRW 17. AREA. RETURN CREEX. DATE 5/11/62 POSITION  SEISMIC THAVERSE AB Peg 30.
Depth in feet ¢ Weight Value I .
Section  Total _ Hoturs of Bedemial Sadaus 0Ze 0z./C.yd ~ Value
1 1 Fine silty sandy loam fine trace of tin and iron ) mottled
1 2 Hard silty sandy clay and laterite pebbles ) red
1 3 Hard silty sandy clay and worn stone and
1 4 Hard silty sandy clay and pebbles yellow.
4 8 Hard silty sandy clay some cement with small ckert and )
P mottled
; : rhyolite pebbles )
L 9 Hard cemonted material ) red-
5 14 Very hard silty sandy claybound wash trace of tin ) brown. trace
2 16 Hard silty sandy cemented clay fawn.
j 17 Hard silty sandy claybound wash red, 0.1023 12.78 12.78
;2 19 Hard eilty sandy clay brown
"6 25 Hard silty sandy clay and very hard cemcnt and white
-8 33 Hard cemnnt and silty sandy clay fine traces of iron mnottled.
20 a3 Hard silty sandy clay,; little cement, littlc gravel mottled
6 41 Hard silty sandy clay, little cement fawn-white.
11 Y4 Deeply weathered mica schist ' gTeoy.
Tin bottom at 17 feet in claybound wash. Hole drilled to 52 feet in mica schist.

Value to 17 feet = 0.74 oz. per cub. yd.



Pri1lers. J. Vabson & J. F $.
COMBINED DRILLERS AND PANNERS' 10G Pa;neifs i ngards_ bl

Supervisor.J.G. Best.

BORE NO. MEW 18. ARBA RETURN CRIIK. DATE. 7/11/62 POSITION. SEISMIC TRAVERSE AC Peg 30.
Depth in feet i Weight Value  Interval x
- Section Total Ny o Peuerias ' oot 0Ze Oz./C.yd Value
1 1 Silty sandy soil.
- 8 9 Hard silty clay, latcrite pebbles mottled ycllow
. and red.
3 12 Very hard silty ccmented sand grey-brown.
2 14 Very hard sandy clay some cement, few pebbles red—-brown.
5 19 Very hard cemented silt )
11 30 Hard silty clay )
5 35 Hard silty clay some cemented ) mottled
4 39 Hard sandy clay brown and white )
1 40 Very hard and stony claybound wash no values red -
2 42 Hard sandy clay with some pcbbles white -
3 45 ~ Hard rubbly claybound wash, no values.
13 58 Hard silty clay yellow and white brown.
7 65 Hard silty clay and comented sand with pebbles of
quartz and chert, trace of iron.
2 67 Hard fine silty sandy clay, trace of iron fawn and white.
6 13 Hard fine silty sandy clay, few pebbles red-brown
. and white.
rich
9 82 Hard fine silty very clax/sand, trace of iron g red brown and
1 89 Hard sandy claybound wash mustard and 2.01955 63.11 441.77
white mottled.
17 106 Hard decomposed granite bottom, water at 102! khaki.
Tin bottom at 89 feet in claybound wash. Hole drilled to 106 feet in decomposed granite.

Value to 89 fect =..4.96 o0z. per cub. yd.. . ;



AREA RETURN CREEK DATE  14/11/62

silty sandy clay and latcrite nodules, trace of iron

hard silty sandy cecmented clay
fairly silty sand, little sand, fine trace of iron

hard silty sandy, onc large stone )
)

COMBINED DRILLERS AND PANNERS' LOG
BORE NO. MREW 19
Depth in feet S
Soption Total Nature of Matcrial
1 Hard very finc silty clay soil, fine trace of iron

1 8 Hard

3 11 Hard medium fine silty sandy clay, rare pebble

3 14 Hard silty sendy clay and cement, rare pcbble

2 16 Very hard ccmented clay

12 28 Hard silty sandy clay, some cementcd

1 29 Very

8 37 Hard

4 41 Herd silty sandy claybound wash, poor values.

8 49 Hard silty sandy clay, very fine trace of iron.

2 51 Hard very silty sandy clay, finc trace of iron

; 56 Hard silty clay, fine trace of iron

T 63 Very

2 65 Hard sandy clay trace of ircn

3 68 Hard silty sandy very clayey light wash

4 T2 - Hard silty clay, little sand

6 78 Very hard silty sandy clay )

6 84 Hard

fine silty clay, somc cemcnted, trace of iron

Drillecr. J.H. Watson.
Panncr. H. #waxrds.
Supervisor.J.G. Best.

PCSITION SEISMIC TRAVERSE AB Peg 50.

Interval x

Weight Value
ateen 0%, 0z./C.yd
fawn.

mottled red-
brown, white.
mottled dull
ochre red, white.

mottled red-
brown, white.

fawm - white.

0.2780 8.62

mottled red-
brown-white.

mottlecd
fawn-
white.

) 0.1926 8.02

vhite-red.

mottled

red~white
(possibly decomposed

granite)

Valuc

34.72

24.06



2s

Interval x

Depth in fcet . Fo b ey £ Weight Value
Section Total dotaze of Weesie S OLEEE 0Ze 0z./C.yd
4 88 Hard fairly silty clay little sand, traces of tin g Mottled
: ' and iron white-red
6 - 94 Herd fairly silty clay little sand, fine trace of iron ) (possibly bottom)
8 102 Hard fairly silty clay little cement, fine trace of tin mottled ochroous
S red-white.
.15 115 Hard fairly silty clay little sand, fine trace of iron yellow-red-white
5 120 Hard fairly silty clay, particles of quartz sand ésandy clgy resggbling
Hard fairly silty clay, particles of quartz sand ccomposed granite on
?1 AL oa eanly sLay ¥y PAT %c © quat . freshly broken surface)
16 147 Soft fairly silty sandy clay, particles of quartz sand )
_ and chert ) mottled mauve
5 152 Soft fairly silty clay, particles quartz sand ) red, yellow
1 153 Fairlv soft fine silty clay, quartz sand and mica ) white.
16 169 Fairly soft fine silty clay, quartz sand and gravel )
5 174 Fairly anard rotten deccmposed granite mottled red,
: yellow-white. %
Tin bottom a2t 68 feet in silty sandy clzyey wash. Hole drilled to 174 feet in decomposed granite.

Value to 68 feet = 0.86 cz. per cub.yd.

Valuc



APPENDIX 2

ANALYSES OF GEOCHEMICAL SAMPLES

Introductory Remarks.

The following analyses were carried out spectrographically
in the Canberra laboratory of the Bureau of Mineral Resources by
E.J. Howard. The 'lower limits of anomalous values' shown in the
heading apply particularly to samples collected from drainage on
the Elizabeth Creek Granite, as the majority of samples belong to
this category. Some samples contain lower values than these !lower
limits'y, but they are regarded as anomalous because they do not
occur in drainage on or from Elizabeth Creck Granite. Sample No. 843
is a good excmple; it contains 100 ppm. tin, andit was collected
from a stream which nowhcre flows over Elizabeth Creck Granite or
over an area containing known tin mineralization. Ideally the
'lower limits of anomalous values' should be calculated for each
rock type, in order that anomalous samples may be selected more

accurately.



‘ Ni Co Cu V Sn Mo Pb Be
Lower limits of
accurate analysis 5 5 10 10 10 G 10 2
Lower limits of *
anonalons valuss 10 10 30 30 100+ 2+ 100+ 2
- Anomalous
Sample No. Locality elements
48 bank  Gibson's Gully 5% 5. 20 20 70 2 10 -
'bed 1] 1" 1 10 100 2_ n -
49 'ban_k n n "n " 1 i 70 2 n 10
Sn, Be
bed " " 10 10~ 200 m 20 7
-“50 bank " " n n " 10 500 noooa 10
‘ Sn, Be
'bed n 1" 1" " 100 ] 20 7
. h51 bank 1" n " " " 20 150 n40 -
Sn, Be
bed u L " 10 500 r 20 5
52 'ba.nk ] 1t " " n 11 300 " " a
Sh, Be
'bed i n 20 " 150 n 1" 5
53 Dbank John Dhu Creek i " 10 10~ 500 ¥ 5B -
bed . " 1t " " 200 n " - Sn
54 ‘bank n n - n 10 " - " -
on
i bed U - 10~ 10- 300 - " -
55 Ybank " - - " " 1000 - 70 - 5
bed - - " n 300 - n - 1
56 bank B 5 - L. " 200 - 100 - :
Sn, Pb
bed = i " n j] - 70 -
57 bank " 5- 5- 20 20 200 2 20 - "
: n
bed m " 10 10 20 - 10 -
58 bank ] n n 50 20 tn - H -
bed 1" 1 " 10 50 2 1] - Cu
59 bank Wilcox Gully v L n20 80 " 200 -
Cu,5n, Pb
bed i " 30 10- 150 - 20 -
60 bank H i .70 10 " 2 30 5
Cu;Sn, Be
bed " * 10 10~ 5CO " 50 -
- S' 'W‘ n n t 1
61 Dbank of Wilcox Cully 30 10 400 150 5 Cu, Sn, Bb, Be
| bed 1 - 10~ 10- 170 2- 20 15
; 62 bank " 1t 5_ ] n n ] 10- 10
“ 'bed n 1 " un 30 " 1] 5 Be
r 63 bank t i .20 10 50 " 20 L Be
‘ bed 4 10 10~ 100 " 10- 10
| .64 bank " n " " 10 " n 20 7
| bed " W w q0-150 m g0 w o Pe
w
1 65 bank Condon Gully " - 10- " 200 3 30 5
Sn,Mo,Be
‘ bed n - 1] " 700 ) " n

¥ 100+ = more than 100 PeTele
|- X 5- & less than 5 pepem.




Samgle No.

66

f

67

68
69
70
T
72
73
74
5
76
81
82
83
84
85
86
81
88
89
90
91
92

93
94
9
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110

bank
bed
bank
bed

Locality

Condon Gully

Bulldog Gully
John Dhu Creek
Bulldog Gully

W. of Broken Gully
Broken Gully

Tribty. of Bastine
Creek

Nr. Bastine Creck

Ambrose Creck

n
1]

"

10-
20
10-

10-

10~

150
50
70

120

70

30
10
200
50
10
70

300
150

30
100
200

500
50
10
1
30

200

|3

50
30

100

Anomalous
elements

Sn, Be

Sn, Mo

Sn, Be

Sn, Mo

Pb

Mo
Mo
Co

Sn, Pb
Mo, Pb

g &

g &< &

S

on

Pb

Sn

Mo

Sn, Mo
Mo

Mo

Mo

V, Be

Sn, Be
Bo



Sample No.

Locality

111 bank Ambrose Creek

112 n
13 "
114 "
M5 "
116 v
17 "
118 n
- 119
120 n
- 121 "
122
123
124 v
125 0
126
127

146 1]

147 n
148 n

200 n
bed

2C1 bark
bed

202 bank
. bed

2Q3 bank
204 "
2C5 "
2b6a n
2066
267 o
208
209 1"
“210
211 B
“212a M
212b "
213a "
213b "
214 "
215
. 216 ]

1"

"
Black!'s Creek

11}

Erin Creek

n
B, of Nymbool

Ironstone Creek

Gecbung Creck
Anyon's Swamp
n
Lead Creck
Anyon's Swamp
Lead Creck

1t

1]

Gecbung Creeck

W. of Miracle Mine

10
10~
5¢
10~

1

"

10

10
10-
10
"
20
10

100

30
150
3C
20
150
30
20
30
100

30
500

10

70
10

50
200
10
10
50
200

-

200
50
70

100

2C0
200

Anomalous

clements

Mo, Be

Cu
Mo, Pb
Mo, Pb
Moy Pb
Pb

Sn, Pb
Ph

Cu, Pb
CuySn, Pb
Pb

Pb
Pb
Fb

Sn, Pb

Co; Cu

Sn, Pb

Sn
Cu

Sn
MO, Pb

Sn, Pb



Sample No. Lecality ML Co Cu V Sm Mo P Do Angmlous
217 bank  Nr. Miracle Mine 5- 5~ 10  yo- 20..2- 30 e
218 o Surprise Creek - - 70 " 300 - " - Cu; Sn
219 ¢ The Lagoons - - 10- M 10 - " -
220 M L - 5 10 10 2 - T0 -
221 u Corella Creek B 5~ " L 10 - 20 -
222 M E. of ¥ymbool mooomo20 20 M - 30 =
223 1] n " n 10 n 1 - 20 -
224 M Nr. Miracle Mine L " " m300 2 30 -  Sn
225 M " MM 20 30 200 - 00 - V, Sn
_226 " n - " 10- 10- 10 - 50 -
227 n n . 5_ " " n ] o n =
228 n noomo 40 10 200 " 100 -  Sn
é29 " L moom 20 "™ 450 20 300 -~  Sn,Mo,Pb
230 v Wyndham Creek moomo 30 M 50 2 50 - Cu
231 n n n 1" 1\’_\,0 n n ] 30 - Cu
é32 " E. of Brownville " " 5§ 20 70 - 10 - Cu
233 " moowo 70 M 50 - 20 - Cu
234 " f " 40 5 "™ 10 - 30 - Co, Cu
235 M " 5 5 50 20 50 - 20 - Cu
236 " N. of Extended Mine " 5- 20 L (o N 30 -
237 " m 5 30 5 156 - 20 -  Cu,V,Sn
238 " "o w3 w30 -  Cu,V,Sn
239 " m5 70 "™ 50 - 30 = Cu,V
240 " " " 50 " " - 20 - Cu,V
241 " " 5 30 50 150 - 100 =~  Cu,V,Sn,Pb
242 " " " 8 " " e w - Cuy, V
243 v Wyndham Creek moow o400 " 200 2 " - Cu,V,Sn
244 M " moowm 50 30 0 - 20 =~  Cu,V
245 L moom o400 20 50 - 30 - Cu .
246 n n n " n 30 on - 50 = Cu,V
247 L " 5. 70 50 30 - 30 -  CuV
248 M Nr. Extended Mine " " 30 30 70 =~ 50 -  Cu,V
249 " n n 10 n t 150 - n - Co, Cu’v, Sn
250 ¢ W. of Coolgarra " 5 20 10 7CC - L - Sn
251 M " m5 30 20 300 - " -  Cu,Sn
252 M n mo§. w30 " - 30 -  CuV,Sn
253 m S. of Extended Mine " 10 50 20 50 - " -  Co,Cu
254 M " no 5 70 mno200 - 70 =  CuySn
255 M Head of Battle Creek" 5- 20 10 70 - " =
256 n " " n 1" n 50 - 50 -
057 m y w30 20 50 - 0 - Cu
258 v " mw 20 M 70 - 50 =
259 M Droadnought Gully " * " 30 100 - 100 -  Cu,V

560 " n n n " 10 150 - " - Sn



-

Sample No.

261

262
263

264

500
501
502
503
504
505
506
507
508
1509
510
511
512
513
514
515
516
517

518
1919

520
521
522
523

524

525
- 526

l

527

- 528

529

531

532

533

bank

n

bed
bank

Locality

Nr.Drecadnought
Gully

Head of Limestone

Creck

Dxry River area

"

Wild River area

"

Deadman's Gully

Sailor's Creck
Deadman's Gully

Top Nettle Camp

"

Woolcoman Creck
Wild River

Dry River

Woclooman Creck

Ni

5.

Cu

30
20

10~
3¢
20

50

10

20
10
20

10-
20
10-
20

10~

"
30
10-

1C
n

10-

30
10

10—
20
10~

\' Sn
10 100
“10- 70
10 300
10- 50
10- 300
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