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INTRODUGTION.

J : _
?he Atherton /~mile Sheet is bounded by longitudes 144OE and
o
145 30'E, %nd latitudes 17°8 and 1808; it covers most of the Chillagoe
Gold and Mineral Field and about helf the Herberton Mineral Field.

|
The area is accessible from the port of Cairns by road and
|

railway. There is a regular air service to Chillagoe, and there are

{
i

ailrstrips buitable for light aircraft at Sunnymount and Mount Garnet,
I
and for m%dium gized aircraft at Mareeba,

J :
:Figure I shows the Gold and Mineral Fields, railways, main

gtreams a%d principal towns in the area covered by the Atherton A-mile

Sheet. ;

;The map, which these notes accempany, was compiled from
informati%n gathered by combined parties of the Bureau of Mineral Resources
and Geological Survey of Queansland which mapped this area in October, 1956,
from May %o October, 1958, and from May to Cctober, 1959,

J‘The maps and air—pho£ographs covering this Sheet are 1isﬁed in
Tables Ifand II. (See page 2.)
| Most of the Atherton Sheet is covered by mixed tropical woodland;

i
!

along thé eastern cdge of the Sheet thére are nerrow belts 6f tropical rain.
forest agd mixed coastal woodland; the distribution of vegetatiﬁn closely
follows %hat of the rainfall, which ranges from 30 inches per year in the west
of the gheet to over‘6O inches per year along the eastern edge. Most of‘ﬁhe
preoipi%ation falls during the period November to April; December, January

4 - . N
and February are the wettest wonths with an average rainfall of over 5 inches

per mon#h. :
‘ The mean sumner (December-January-February) temperature ranges

from 807 to 85OF cver the western half of the Sheet and 750 to 80°F over the .
| |

: {
eastern' half. The normal mean winter (June-July~August) temperature

ranges Erom 65° to 70°F,

!
|
I
i
!
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Table I - Maps covering the dtherton 4-mile Sheet.

—2-

Type  Scale  Name of Sheet Produced by  Date  Availasble from
; & Number
Photo- IMto Divigion of Division of
map 4miles  Atherton National National Mapping
E 55/5 Mapping Canberra
Plani- 1" to , Jane
metric  Amiles n " 1959 1
Military Auste. Army June Deptelational Dev-
Sheet " " Survey Corps 1944 elopment.Melbourne
Military FohTYonss July
Sheet " (special) " 1944, it
Photo=- 1" to Half of Publishcd between Queensland
map 1 mile  Dimbuleh m 1/1/59 & 31/12/59  Lends Dept.
n " Mt. Gornet n Published between n
1/1/59
&
"o " Tirrabella n 31/12/59 ¥
Table IT - Alr-photosraphs covering the Atherton 4-mile Sheet
Scalé Name Flows by For Date Available from
1: 50,000 Atherton Royal Aust. Dept. of 1951 Secretary,
Lir Force National Dept. of Adr
‘Development Canberra.
1s 24,000 Mungana Adastra Queensland  12/8/49 Queensland
' Arways Lends Lands
Pby . Ltde Dop‘b . 3/9/49 Dept .
M Chillagoe n f 3/9/49 "
‘ Mt.Garnet June -
" (eastern n " December u
‘ 1/3rd only) 1951
1: 28,000 Tirrabella " " 1956 and n
1957

43

Fig.2. Illustrates the
Atherton Four - Mile Sheet.

component One - mile ireas of the
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Previous Investigations.

J.V. Mulligan, in 1874, discovered alluvial cassiterite in a stream
whicﬁ he named the Wild River; but it was not until 1880 when payable tin

was found in Prospector's Gully, a tributary of the Wild River, by Meésrs.
|

Jack‘ Ncwcll Brandon and Brown, that any interest was shown in the depogits.

The 1880 discovery led to a spate of prospecting and mining which,over the

succcodlng twenty to thirty years, opened up numerous deposits of tln,

wolfram, copper, silver/lead and golde Mining was at its height in the late

19th gnd early 20th centmries; since then there has been a gradual decline in

activ?ty, arrested temporarily during periods of national emergency and

economic depression.
!

| The great number of lodes and prospects discovered on this Sheet/ BHEE

|

1 .
lead to numerous investigations and publications; in this summery it is

propo%ed only to mention the more signifieant of them.

t R.L. Jack examined the Wild River tin mines in 1880 and his report
(1881# was the first geological report cn any part of the Atherton Sheét?rea
Jack ﬁescribed about ten lode tin mines and made brief mention of the

alluvial workings. The first reference to red granite (Elizabeth Creek
l
Grani?e of this survey) and coarse~graincd granite intimately associated

!
with the cassiterite lodes, is in Jack's report.

{

|
| In 1883 Jack reported on the "Tin Mines of Herberton, Western and

Thompéon Creck Districts and the Silver Mines of the Dry River", in the

1 .
report he described more than 120 mines and prospucts. the number greatly

exceods those examined a few years earlier and illustrates the rapid

I
expansion of the mining industry in the area at this time. Jack (1883) was

, ‘
of the, opinion that the cassiterite had been introduced by basic dykes.

1
1

Jack (1884) first used the name "Hodgkinson" for the "slaty formationﬁ
which fanged "in finengss from shales to conglomerates", in his report on
the Ho?gkinson Goldfield; and in 1888 he statecd that a thickness of
21,000ift. had been calculated for the Hodgkinson Formation "although neither
top no£ bottom has been reccgnised".

iIn 1891, A.G. Maitland described the Coolgarra Tin Mines and
surrougding district. Maitland subscribed to Jack!s basic-dyke concept to

| .
}

1

|
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e*pl&in the tin mineralisation and in support he drew attention t¢ the nany
basié dykes around Coolgarra, Meitland recognised an unconforrnity between
"acidic lavas and ashes" underlying "alte;ed sedimentary rocks" about six
milesisouth—west of Coolgarra. Maitland also described the thermal springs
at In%ot on Nettle Creck, :

I In 1892 Jack, in the Geology -and Palacontology of Queensland anﬁ
New G%inea, summarized the knowledge of the geology of this ares to that date.

E In 1895, S.B.J. Skertchly examined the Herberton Decp (Tin) Lead and

his rbport (1896) was the first to deal specifically with thesc deposiﬁs,

whichéhad been discovered in 1883,
i

 In 1897 Skertchly published a lengthy report on the tin mines of

|
Watsonville and surrounding district. This report contains plane and

|
sections of many of the mines of this area and maps showing their location.

Skert%hly was of the opinipn that "the primary sourcc eeseceseesof the lodes
is de?ﬁ—seated" and that their omplacement was mainly controlled by dykes
and fhults.

; R.C. Ringrose in 1895 publishéd "Notes on the Conglomerate and
Sands%one Scries of the Wild River and the Headwaters of the Walsh River";
and i% 1899 Skertchly considered the "Ringrose Conglomerate® to be part of
the ”ﬁerberton Beds",

5 In 1898, Jack published a report on the Chillagoe mining district and
the p%ojected railway; he described many of the mines in the area and .
incluﬁed a mop which is of considerable assistance in appreciating the arca

t

as it was at that time,
|

' In 1900, B. Dunstan found Halysites in a collection of corals he
gatheﬁed from about three miles south-west of Mungana. This genus indicated
a Silurian age for rocks which up to that time had been considercd to be.:—

(a)  Permo-Carboniferous (Jack and BLtheridge 1892) .

é(b) Carboniferous (Jack R.L. 1691).

;(c) Carbonifercus (Skertchly S.B.J. 1899),

EW.E. Cameron in 1904 reported cn wolfram and molybdenite mining in
Queens;and and included in this report is the first geologicel account of

the mihes around Wolfram Camp and Petford where wolfram, in payable Quantities,

had begn found in 1894,



-

-5

Cameron's 1904 paper on the Herberton Tin Field was a major
contribution to the geology of the area; it prssonted many criginal
observations cn the distribution and origin of the lodes in the Herberton,
Irvinebank,>Coolgarra and Smith's Creek areas; and in addition tc a map,
it included statisbtics of production tc 1904. Cameron (ps9) recorded that
"the greater number of the more important lodes, are .se.e..so..gcnerally in
the coarser greyweckes and quartzites", Ub to 1904, the consensus of
cpinion on the origin of the tin had been in favour of injection by bagic
dykes (Jack et al.), but Camerén (p.10) stated "Genetically there scems
little doubt that the lodes owe their presence toc the intrusion and
solidification of the granite mass in and arcund which they occur", Of the
lodes he recorded (p.9) "The lcde material is only in exceptiocnal cases
separated by well-merked planes of divisicn from the enclosging country,., A4s
a rule it merges into it with a gradetional change from lode material to
barren rcck, The lode material is in almost all places evidentally a
product of the alteration of the country rock by the action of mineralising
agents, which changed its constitution by chemical action, and have at the
seme time deposited tin and other minerals within its interstices".

- In 1904, R. Etheridge junior published a description of the Halysites

from the Chillagoc area and proposed a specific name Halysites chillagoengig

for thé new species. Etheridge was in favour of a Silurian age for these
fossilé.

L.Ce Ball in 1915 reported on the Wolfram, Moljbdenite and Bismuth
Mines of Bamford, end in 1918 on the Arbouin Gopper Mines at Cardross in
the Chillagoe Mineral Field. In his 1918 repcrt, Ball recorded the

discovery of Favosites sp., Heliolites sp., Cysthophyllum SDe

Campophyllum sp,, Halysites sp., Rhynchonella Sp., Pentamerus sp., from

the liﬁestones south~west of Mungana.

H.I. Jensen (1923,p.5) drew attention to the "important lithological
differences between the greywacke of the Herberton ficld and those of the
Hodgkinson field". Jensen considered the Herberton series to be Ordovician,
The map which accompanied the report shcows the distribution of the

\
flerberton Series,
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In 1938 the herial, Geological and Geophysical Survey of Northern
Aust#alia mapped about one thousend square miles of the Herberton Mineral
Field, and Jensen's report (1939) is the first account of systematic
fegidn&l mapping in this area. The base-map (scale 2 inches to 1 milé) for
thisisurvey was prepered from air photcgraphs fleown by the Royel Australien
Mr ﬁcrce} |

| A geophysical survey of the Herbertcn Deep Lead was carried cut by
the Aerial, Geolegical and Geophysical Survey of Northern iustralie in 1938.
The %ﬁrvey was Initiated with the object of tracing the lead eastward from
the %xtensively worked sectlon between Nigger and Flaggy Crecks,

é In 1942 the Queensland Mines Depertment unsuccessfully attempted to
locate, by drilling, payable stanniferous deposits in the area indicated as
favo%rable by the 1937 geophysicel survey, Cribb (1946) reported these
opergtions.

i Between 1938 and 1956 meny mines and prospects were investigated,
most?of these investigations were made by officers cof the Queensland
Geolégical Survey, the rest were by private companies.

i In 1949, the Bureau of Minerel Resources gecphysically prospected
sechal mineralised areas arcund Chillagoe; the investigation was reported
by Ldngron in 1957,

s In 1955, the Bureau of Mineral Resources flew airborne scintillograph
survéys over the western third of the Sheet area. This work was reported
by Pgrkinson & Malder (1956) (see Fig.3).

i In 1956, a combined Bureau of Mineral Resources and Queensland
Geolégical Survey party began geélogical mapping in North Queensland; this
partv spent about one month on an examination of the north-west corner of
Atherton ohcet. f% 1958 this work was curried a stage further when the
Ghll%agoe Mungana and Almaden 1-mile arcas were mapped, particular attention

{ .
being paid to the mineralised Palaeozoic rocks. The remainder of the

: ca
4—mile Sheeﬁéﬁés completed, on a regional scale, by the party during the

f1959 field season.

\
I
|
|
|
i
!
|
i
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Physiocgraphy.
The Atherton 4-mile Sheet spans a climatic transition from Tropical

Highiands on the .east to Tropical Inland in the west. Summer reainfall
prev?ils and ranges from gbout 30 inches per annum in the west to more than
60 iéches along the eastern gide of the Sheet.

i Most cf the land is pastoral, devoted chiefly to beef-cattle raising;
in tﬁe centre and south~west of the Shoot/%ﬁgacountry is rugged; and
wate#less for most of the year, and is avoilded by all but the miner and
proséector; Formerly rain-forest covered a narrow belt olong the castern
sidejof the shéet, but morevthan helf of it has now been felled to provide
1and|for agriculture and dairying.

-" | ;  With the exception of the castern high-rainfall strip, most ofithe

i

vegetation is open savannah woodland. 'Spear grass', Heteropogon contcrtus
i

is ublquitcus throughout the low rainfell areas and its presence is a

dominant factor in precluding sheep from the arca.

l .
' tHeart Leaf Poison!, Gastrolcbium grondiflorum, is fatal to stock

and bommonly flourishes on laterite-capped areas; so for no satisfactory
|
methFd of eradication has been devised and the infested sreas are, at present,
[ ' *
genecrally fenced out,

| Further informetion on climate, vegetation and scils can be
|

obt%ined frem the Ltlas of fmstrelion Resources prepared by the Division of
Rogional Development; Depertment of Naticnal Development, Canberra.

i The Great Dividing Renge, commenly a barely perceptable reversal of
sloée, traverses the Sheet/?geg scuth-scuth-west directicn from near the
norgh—east corner cf éhe Sheet(a%ggbut three-quarters of the Shceﬁ/?gea
dra%ned by the Walsh, Tate and Lynd Rivers which trend north-west and
en@%y Wltimately intc the Gulf cof Carpentaria., The remcainder of'the Sheet

/afgaérained to the east into the Coreal Seae \\

J Mest of the streams which empty into the Gulficf Carpentaria cccupy
I
wideé shallew velleys and there has been little down-cutting erosion except

: in ?he headwaters. 4 specteculer exception is the median secticn of ‘the

[

Walsh River, whose course through the rugged Featherbed Range is cbviously

centrelled by the well developed jeints in the Featherbed Voleanics.
|

i
|
|
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That this river traverses this range rather than flows arcund it is strong
evidence in favour of it being an entecedent stream,

The streams which drain tc the Coral Sea are perennial and most of
them ;re engeged in exhuming valleys partly filled with Tertiary basalt; .
conseduently their valleys range frem ycuthful to mature.

- The topegraphy cn this_Sheeh/gggzgé from level alluviated plains teo
rugged, deeply incised r;nges. Over mest of the western’haif of tﬁe éﬁgg%/
the ccuntry is gently undulating and the altitude ranges from 1100 ft., to
1500 ft. To the cast the country rises irregulerly and reaches its maxinum
eltitude of about 4,300 ft. six miles west of itherton. East of this point
the ceuntry descends abruptly tco the Atherton Tableland, whose altitude
at Ltherton township is about 2,500 ft. Fig. (4) illustrates, broadly, the

geomorphclogical units cn this Sheet,

The Newcagtle Rangc has its maximum development to the south on the

adjcining Georgeﬁown and Einasleigh 4-mile Sheet areas; but its northern
extremity is on the Atherton and westerly adjoining Red River 4-mile 82223?.
The average altitude pf about 2000 ft. is 300 tec 400 ft. above the general
surrcunding level. On the ALtherton Sheet, the Newcastle Range is
essentially a ring-complex involving Upper Palaeozcic granites and velcanies,
and c&pped with remnants of Cretececus scdiments.

Red Platcau. Twidale (1956) has outlined the Red Plateau on the
adjoiﬁing Rea River Shecﬁ?re%n the Atherton Sheet the eastern boundary of
the plateau has been.taken to coincide with the boundery of the Mesozcic
sediments; it is commonly a scarp. The platesu forms a narrow belt along
part of the western side of the Sheef%re%t has an altitude cf zbout 1000 ft.,
end slopes gently westwards cn toc the Red River Sheet.

r The Tate~Lynd Upland occupies about 2000 square miles in the central

region of the Sheet. The Upland has been formed frem Precambrian granites
and metaméfphics, Pslaeczeic grenites, and Mesozoic sediments, It has a
topography which ranges frem level soil—covered plains to stéeply
unduldting hills, the averege altitude rangés from about 1100 ft. in the
nerth e about 1600 ft. in the south, ond the rclief is about 100 tc 200 ft.
Outliers of Mesozcic sediments form mesas near the wegtern side of the

Upland, The Tate-Iynd Upland grades ncrth-east into the Mungene-Chillagce
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Upland thch, alcng its south-western side, congists of ridges of limestcene,

weathered inte sterk, fluted pinnacles and surrounded by soil-ccvered plains.
‘ :

The liméstcne ridges are flanked cn the ncrth-east by uncdulating hills
ercded from Palasozcle sediments and intrusive granite,
?he Mungana-Chillagee Upland is flanked on the east by the

J
Featherbed Range and the change in tcpography is abrupt from gently undulating

hills to a rugged rock-strewn deeply incised range. The Featherbed Range is
composed of pink rhyolite flows overlain by grey ignimbrites and bounded by
faultsq it stands abcut 1000 ft. above the Mungona-Chillagoe Upland end

: : - prea
cccuples about 600 square miles on the Jtherton Sheeﬁi To the south, it

descends abruptly to the Tate-Lynd Upland and, to the cast mere gradually

1
h

te the Mareeba-Dimbulah Plain.

;The Marceba~Dimbulah Plain ceccupies about 800 square miles in the
north—ﬁest cerner of the Sheet; it grades east into the Atherton Tableland
and is;bounded cn the scuth by the Herbertcn Highlend. The Welsh River
drains from east tc west acress the plain and is flaniked on both sides by
extensi;ve elluvial flats. Elscwhere the plein is gently tc modorately -
undula?ing and is dominated by several porth to north-west trending hiils
which #anga up te 2506 ft. above sca level and about 990 ft. above the -
alluvi%l flats,

jThe Ltherten Tableland hes its maximum extent on thc easterly

adjoining Innisfail 4-mile Sheeﬁé&r%% the itherton Sheet it covers about

; area
100 square miles of the ncrth-cast ccrner of the Sheeﬁ( The tablelend
ranges in altitude from 2500 ft. at Atherten te 1100 ft. at Marecba; it is

developed mainly over Cainczoic basalt flews and pyroclasts and ranges from

flat tp moderately undulating. The drainage in general is deeply incised
i : ,
and contrasts strcengly with the Mareeba-Dimbulah Plain where the streams

cccupy wide shallow valeys partly filled with alluvium. Bones Knob, a
i ‘ !
promin@nt hill west cf Tclga, is the remnant of a Tertiary vclcanc which

{

produced most of the basalt in this segment of the atherten Tableland.

jThe Herberten Highland occupies about 1700 square miles on the

! érea
eastern side of the Sheeég it is bounded rcughly by e line from Atherton

!
north-west to Welsh Bluff thence south-west tc abcut Emuford, thence
| )

SOuth%east tc the south~cast corner of the Sheeféﬂr?%ﬁﬁ is the most rugged
l ‘ : o

l
.
i
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: . area
part of the Sheeﬁé it is high and deeply dissected eand reaches its

maximum altitude at Wallum Trig. (4253 ft.) about 6 miles west of Atherton.

In this:area lithclegy has had a marked effect on topography; thus the
: |
valleys{incised in Peleeczolic sediments are deep and narrow, and separated
1
fronm onﬁ ancther by sharp interfluves; in the areas - cof” ° - acid

extrusives, the valleys arc deep and narrcw but the interfluves are

commonly brcad and rock-strewn: generally, the tcpography over granite is

more subdued, but there are places where it vies for roughness with the
' 1 . ' . . \ . o are
areas of sediments and acid extrusives. Along the eastorn side of the Sheet,
{

Cainczoic basalt flows have partly filled scme cf the valleys and subdued

l
the topography.

ihé Gunnawsrra Plain occupiles abcut 750 square miles in the south~-
east corner of the Sheet.arﬁ%st of it is a level tc gently undulating pléin
coverediwith soil and alluvium, through which protrude isoleted low hills
cf metaﬁorphic and granitic rocks. The Herbert River dreains from ncrth to
south acrcss the centre of the plain. In Tertiary time, basalt flows from
vents oh the fLtherton Tablcland, coursed down this valley and junctioned‘~

(near Gunnawarra Homestead) with the distal portion of flows emitted from .
1 .
| -

vents within the McBride Basalt Province (Einasleigh 4~mile Sheet). Most

i

of the %therton Dagsalt is now covered with alluvium, but inversion of

| . ‘
topography has preserved the MeBride Basalt as low, broad, boulder-strewn
o
ridges Flanked by Bell, Guamewarrz. end Rudd Crecks.
\ STRATIGRAPHY AND PALAFONTOLOGY

Gcnerali

: a,
Rocks renging from Arcbéan to Cairozoic cropout in the Sheet area;
| ‘ ' j
generally, the Preccambrien rocks occupy the area south of the north-west.

diagonai, the Pelaeozolc rocks occupy .the erea ncrth of this diagonel, and

outliers of Cainczoic rocks are distributed alcng the eastern and southern

1

sides of the Sheet area.

Mcre than half the rocks which crop out on the Sheet/g§gaigneous

. . - . A C o
intrusives and extrusives, and tho sges assigned to most of them are tentative,
! .
1 .
Some of;the intrusive bodies have been sampled for radicactive age determinate

ion but inone has: becn dated yet.
i
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The stratigraphy and palacontolegy of the Shccggﬁf%ummarized in
Table IiI. The type localitics for all the rock units liec within the
boundaries cf the itherton and four adjoining 4-mile Sheet’{ar%ﬁ% l
Geological History of the Sheet arca is illustrated in Fig.5.
Procambrion |

area

The Precambrian has been mapped on this Shecﬂ/as three units :-

(a) Dargalong Metamcrphics, namcé the Dargalong Beds by

Skertehly (1899), have been tentatively assigned to the .rchacan. The .

rocks arc mica schist, gneiss, granulite, muscovite pegmatite, granitic .

rocks aﬁd'quartzite and amphibolite; de Keyser, Bayley and Welff (1959)-
suggest%they belong te the albite-epidote amphibolite facics. They cropi

out exténsively in the north-west ccecrner of the Sheet,aggg it is probable
that moét cf the undifferentiated Precambrian in the scuth-west of the
Shee 3§gaDargalong Metamorphics.

Type localities for the Dargelong Metamorphics are the Cardross
area (Ball, 1917a) five miles west-north-west of Mungana, and the Mt.Wandoo
goldfio%d (Ball, 1918) eight end a half miles south-west of Mungana.

The Dargalong Metamorphics have a faulted boundary with Middle
Palacczoic sediments to the nerth-cast; . along the western side of the
Shee{a€§é} arc¢ unconformebly cverlain by Mesozcic sediments., Granites
ranging;in age from Precambrian to?Lower Mesozoic intrude the metamorphics.
tb). The McDevitt Metamorphics are naned from Mount McDevitt

| o) ‘/&'&OM .
longitude 144717'L and/ﬁ? 34'S; they crop out over 300 square miles in an

Ly : . ' .
east-trending U-sheped area around Tate Townshipe. The rocks are quartz-mica
schist,!andalusite schist, quartzite and garnet mica schist. The grade

{ .
of meta@orphism is not as high as in the Dargalong Metamorphics and on

| .
this basis they have been Amigned to the Proterozoic.

1
i

fhe type area for the McDevitt Metamorphics is along the Tate Rivef
from Bol%arra Homestead to the Tate Township. ‘

Granites ranging from Prccembrian to ?Lower Mesozoic intrude the
metamorphics anc dolerite sills and dykes have been mapped about 4-8 miles
south of<Tate Tovmship. Upper Palacozoic -?Lower Mesozoic acid volcanics
unconformably overlie the metamerphics along the southern boundary of the

\
E‘JI' 28 . . . .
Sheet; hesoz01c scaiments overlie them unconformably slong the western
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boundéry of the Sheet areca.
i (¢) Undifferentiated Precambrian has been mapped over most of the

‘ area
south-west quadrant of the Shee{é time did not permit cdelineating the
i
formations here, but there are rocks similar to the Dargalong Metamorphics,
: r
McDevitt Metamorphics and Forsayth Granite in the areas

iInliers of metamorphic rocks have been mapped well over on the

castern side of the Sheeﬁ{agﬁ%y have been included in the undifferentiated

Precambrian but most of them arc gneissic.and probably belong in the irchaeans

PALAEC%OIC | L
iThe Herberton Beds do not appear in the stratigraphic table, and

becausé this unit has long occupicd a place in Queensland stratigraphy,

the redsons for its omission are enumerated below.

%kertchly (1899) defined the Herberton Beds as "the enormous series
of slat?, shales, conglomerates, grits, sandstones, ana greywackes, which
constit?tg the mass of the country between Herberton and irbouine" (west‘of
Mungana?. Skertchly ascribed a Devonian age to theée sediments and staﬁéd
that in{general they were "more arenaceous towards the east" and
"more a%gillaceous westward", From Skertchly's description there is little
doubt that his "Herberton Beds" includéd prﬁctically all ﬁhe Palaeozoic
sedimenﬁs-in the Ltherton 4-mile Sheebt area.

iensen (1923) drew attention to "important lithological differenceé
between &he'greywackes of the Herberton field and those of the
Hodgkinsbn field"(p.5)s He (p«b) ascribed an Ordivician age to the
Herberto? Beds and a Silurian age to the sediments cropping out south-sbuﬁh—
cast of Petford towards Mount Garnet. In hig formal description of the
"Herbort%n Series" Jensen (p.8) included "coarse greywackes, arkoses and
quartzit%s interbeddgd with chlorite schists typically developecd in the
Herbertoﬁ, Ir&inebank, Koorboorah, and Emuford districts", The recent
mppping,éup to 1960, has shown that in the arca delineated by Jensen, the
greywackés belong ecither to the Mount Garnet or Hodgkinson Formations,

. the drkose is part of the Montalbion Sandstone (?Carboniferous), and
i
the quartzite is part of the Ringrose Formation (?Carboniferous).
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!To have persisted in using the name "Herbertop", it would have been
necessary to usé it cither as a formation name or a group names Its use
as a f%rmation name would have necessitated restrieting Skertchly's
distribution and lithology; and, in addition, would have conflicted with
Jensenﬂs interpretation, because his description specifically rejected the
only férmation to which it could have been appiied, namely the Mount |
GarnetaFormation. Its use as a group name was precluded because of the
intervéning unconformities.

iIn order to prescrve Herberten as a geological name, and to indicate
its poéition in the stratigraphy, the units it embraces have been brackéted

and labelled "Herberton Beds" on the map which these notes accompanys.

Upper Siluri&n - Lower Decvcnian.
l

e
The Chlllagoe Formatlon is the oldest Palaecozoic unit on the Shocégr

it was namcd by Jack end Ltheridge in 1892. Many fossils, partlcularly
corals; have been colleccted from it; the a ssemblage has Uppor Silurian
afflnltles, but may range into the Devonian (de Keyser ct al. 1959). The
rocks qf this formation are limestone, chert, quartz greywacke, shalcy
siltsto%e, sandstonec, conglomerate and rarc basalt flows (de Keyser et al.
1959) ; %ith the exception of the limestone they crop out poorly.

Mount Garnet Formation has been proposed for the belt of sediments

which lie to the cast of the Chillagoe Formation and trend south-east to

Mt. GarPet and beyond to the south-ecast corner of the Sheef( The formatlon

consists of greywacke, radiolarian jasper, greywacke conglomerate, limestone
lenses,! limestone conglomerate and fine dark grey quéartz sandstone. These

rocks a&e considered to be off-shore équivalents of the Chillagoe Formation,
l

In the phillagoe area both formations ere pfesent, but farther south the
Chillagoe Formation is missing and this has bcen interpretced as indicating

& chang% in the depositional environment - in the Chillagoe area, in Upper
Siluria% time, there is a wide shallow shelf ancd a deeper area of deposition
offshor%; in the Mt. Garnet areca the wide shelf was missing, probably due
to a stéep coast line.

%he fossile from the small limestone lenses in the Mount Garnet

Formation are few and poorly prescrved but are probably contemporaneous with

the Chiilagoe fauna.

|
1

|
|
]
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Devonian -~ ? Carbeniferous

The HoggkinsonAFbrmation, named the Hodgkinson Eeds by Jack in 1884,
crops oﬁt over about one quarter of the north-east quadrant of the Sheet,
The litﬁology is more uniform than in the.older Silurian formations and
consists of rhythmic, thin, well-bedded siltstones to medium arenites,
showing=abﬁndant turbidity current structures, and rare thick greywacke
beds and minor limestone lenses, limestone congldmerate and jasper horizons.

. The relationship between the Hodgkinson Formation and the Mount
Garnet Formation is not precisely known, but palaeontologicél evidence
suggests;that they are unconformable§ the Mount Garnet Formation is
Upper Silurian - ? Lower Devonian and the Hodgkinson Formation is Middle
Devonian - ? Lower Carboniferous. About six miles north-west of Emuford
the contéct between the two formations is faulted, and elsewhere the contact
is obscufed.

EThe type areas for the Hodgkinson Formation is in the Hodgkinson
Goldfielé on the Mossman 4-mile Sheet areca.

Carboniférous

iThe Ringrose Formation was first described by R.C. Ringrose in 1895

and named the Ringrose Conglomerate by S5.J.B. Skertchly in 1899. The rocks
are dark ‘grey quartz siltstone, silty mudstone, dark to pale grey fine
sandstone, pale grey coarse sandstone, dark grey quartz conglomerate with
clay galls. The beds aré fairly tightly folded, but they arc lithologically
dissimilar to the underlying Hodgkinson Formation and have a mch smaller
distribuﬂion than it; for these réasons they are considered toaunconformably
oxeReer the Hodgkinson Formation. So far they have proved to be
unfossiliferous but they are overlain by Middle Carboniferous Silver Valley
Conglomerate, and have been intruded and minecralised by Pezmian and Upper
Permian —;? Triassic granites. On this evidence they have been assigned

to the Ca;boniferous. The type areas are near Empress Trig., west of

Herberton, and between Irvinebank and Coolgara.

The Montalbion Sandstone was named by S.B.J. Skertchly in 1899 and

consists of white to pale grey sandstone with a ? basal pebble and cobble
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conglomeiatea The beds are only moderately folded and generally have

shallow bips; they overlie the underlying rocks with a merked unconformity.
I

The outc%ops are almost invroriably restricted to the crests of hills and

ridges akd arce commonly bounded by faults. This unit is considered to be a

near-shore equivalerit of the Ringrose Formation. The type arca is around

the formér Mantalbion silvor/lead minese

Silver Valley Conglomerate crops out in a 6 square mile fault -

bounded block about & milés south-west of Herberton. This unit is a thin

|
sequence: of sediments chiefly conglomerate, sandstone and shale with

interbedded rhyolite. The fine-grained sediments near the top of the

sequence%contain Fhacopteris ineguilatera (? Middle Carboniferous). The
i .

sediments unconformably overlie the Hodgkinson Formation and Ringrose
- Tormation and are faulted against them.

" Teneous Rocks.

The history of igneous activity of this arca ranges from Upper
i
Precambr%an to Cainozoic and shows a marked periodicity; the megma

injected}into and tirough the crust has alternated between basic and acid
(the volﬁme of intermediate igneous rocks is insignificant), and the total
volunme oé aclid magma injected greatly exceeds the volume cf basic magma.
Precambr%an

Qgprabasic end basice Swarms of dolerite and amphibolite dykes

* .
crop out within the Precambrian, rocks on the western side of the Sheet.
|

They hav& been intruded by Palaeozoic granites and are congidered to be
{
equivelents of the Cobbold Dolerite (White, 1959) on the Einasleigh

4~mile ShFet area.

4 lenticular body of serpentinite was mapped near Gunnawarra

lomosteadg it crops out along the faulted eastern edge of the Precambrian

basenent ﬁnd is similar to the bodies of "Sandalwood Serpentinite” mapped “
on the Ei%asloigh Sheet area.
| .
Granite. ¥Five bodies of Forsayth Grenite, a grey, coarsc-grained

massive to6 porphyritic biotite granite, have been mapped on the western

!

: argo . e . .
half of t?c Sheet{ o Forsayth Granite intrudes Precambrian netamorphics

and is unconfermably overlain by Upper Palaeozoic = ? Lower Mesozoic

volcanicsj and Mesozoic sediments. It is probable there are other masses of

I
Forsayth Granite in the area shown ag undifferentiated Precambriane

|
|
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PALAZCZCIC

Ultrabasic and Basic Rocks

L few small bodies of ultrabasic and basic rocks, precdominantly
dolerite, crop out through the castern half of the sheet; they are
commonly located along strong faults, but no e&idence of their age was
detected. They arc possibly equivalent to the Devonian basic intrusions
on the Einasleigh Sheet.

Chromite boulders and talc crop out on the surface of a probable
fault-scarp about 10 miles south of Marceba on the Atherton road whidh
suggest the presence of basic and ultrebasic rocks; however, Tertiary
basalt obscures the older rocks in this area.

CLRBORIFERCUS .

e

scid Volcanicse

Acid volcanic rocks are intercalated with sediments bearing
Carboniferous plant remains (Rhacopteris sp.) in the Silver Vslley arce.

Nenveta Volcanics

North-west of Mount Garnet a belt of acid volcanic rocks
,unconfofmably overlie the Mount Gernet Formation, and are conformably
overlain by a few feet of light grey and green siltstones; these volcanics
have been tehtatively assigned to the Carboniferous.

Sundoy Creek Volcanics

In tho.south—east'corncr of the Sheet, acid volcanic rbcks with a
considerablc range of lithologics arc unconformably ovcrlain by younger,
more homogeneasy acid volcanics end are intruded by Herbert HEiver Granitc.
These rocks ere considered to be equivalents of the Nanycta Volcanicse.
PERMIAN

Volcanics,.

Nychum ?olcan;gg

ihe Nychum Volcanics have their maximum development on the Mossman
'A—milo Sheet area. Lt the t&pe locality, ncar Jug waterholé, the
lithologies range from dominant acid lavas and tuffs to subordinate
intermeaiate and basic lava flows, On the ithorton Sheet, this unit crops
out in five small arcas north of Mungana and the rocks xr¢ dominantly

acid lavan,
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Granites

ﬁhe Herbert River Granite crops out over about 800 square miles on
|
: areg

the Atherton Sheefc The granite is grey, medium-grained and commonly

contains pink feldspar phenocrysts, but there are variants and it is
probablg that the batholith contains a range of types which may differ
slightl% in age. The Herbert River Granite intrudes ? Carboniferocus
sedimen%s and is intruded by Upper Permian - ? Triassic Elizabeth Creck
Granite; it has been tentatively placed in the Permian and probably belongs
in the ﬁower Permian.

The Almaden Granite is a quartz-poor variant of tholHerbert River

l
Granite; it intrudes Permian - Triassic volcanics near Chillagoe.

PERMIAN '~ 2 TRIASSIC

Leid Volcanics
|

| .
?ink rhyolite flows and grey ignimbrites crop out extensively over

the Ath%rton Sheet; the largest continuous outcrop forms the Featherbed
Range. !On the Atherton Sheet no definite evidence of their age has beenl
found; ;but on the adjacent northerly Mossman Sheet arca there is

!
evidencé for a possible Lower Mesozoic age. &t Jug waterhole, about 50 -
miles nLrth—north—wcst of Mungana, sediments containing fossil plants are
overlai£ by the Nychum volcanics (Morgan, 1961). Elsewhere the Nychum
Volcani%s are intruded by the Almaden Granite, and the flmaden Granite is
overlai% by the Feetherbed Volcanics. The plant fossils are uppermost
PermianL possibly Lower Triassic (White, Mary E., 196%1a). . |
Granite

?ink even-grained granite, the Elizabeth Creek Granite crops out

J
over 13?0 square miles on the Atherton 4-mile Sheet; it intrudes the Feather

. {
bed Volcanics and its age is probably Upper Permian - Triassic.
|
Cainozoﬁc

Small local deposits of unconsolidated to partly lithified flat-lying
!
argilldceous and arenaccous s cdiments are exposed in valleys on the castern
. | :

: @ area
side of the Sneet. Most, if not all, of these sediments have been deposited

arca

‘in lakds formed by Tertiary basalt flows. On the itherton Sheet they have

‘ area/
so far proved unfossiliferous, but similar deposits on the Einasleigh Sheet

1 ,
are associated with diatomite deposits (White and Crespin, 1959) .

!
{
|
|
L
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Basic Volcanics
1

itherton Basalt

| , area

There are two Tertiary volcanoes dn the atherton Sheet. Bones Knob,
~an old %hield volcano, about 3 miles west of Tolga, cxtruded most of the
besalt %n the north-cast corner of the 8heet; late-stage explosive activity

haé reamed out the crater and built a pyroclastic dome overlapping the

|
crater on the southern side. Hypipamee crater about 10 miles south of

i

Athertoé is & diatreme, which has been reemed through massive Elizabeth
|

|
Creck annite by violently explosive activity; basalt lapilli and fragment-
|
ed granite arc scattered for hundreds of yards around this vente
| : _ Wt
ilong the eastern and southern sides of the Shcet are several
{

|

valleysvpartly filled with the distal portions of basalt flows extruded

from vents on the Innisfail and Einasleigh Sheet arcase

i STRUCTURE
FOLDS i
Precambrgan

TLG folding in the Prccambrian is tight and probably isoglinal;
near the boundary with the ?alaeozoic sediﬁents the fold axes in the

1 A
Dargalon% Metamorphics appear to parallel the boundaey, but farther wesf
they tregd south-weste The foliation is commonly steep to vertical.
Palaeozo%c

T%e early and middle Palacozoic sediments are ﬁightly folded and
thelr ax?s, generally, follow theAtrend oflthe edge of the Prccambrian
basementg thus in the Mt. Garnet area it is about north, and near
Chillagog, north-weste. |

T?e Montalbion Sandstone is moderately folded, end the Silver
Valley béds, awaj from their faulted margin, are flat-lying.

Faults

. he
rong, verticel faulting is a major feature oﬂj%éétonic history

[ €]
—— — ——

in the Shect area :

) a majof linear fault-zone has defined the eastern edge of the

~~

—— g

Precambrian bescment.

) strong lincar and & rcuate faults have delincated cauldron=

—~
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- subsidence areas, located volcanic focii, and aided the
emplacement of plutonic rocks in the Precambrian and Palacozoice

The faults trend in all directions but the preferred azimuths are
north, eést, north-west, and north-~ecast.

I# most places it is not possible to date the faults prccisely, but
it is certain that some of them have becn active for a long time.

There has been strong faulting during the Tertiary. In the headwator
valleys éf the Herbert River, west and south-west of Ravenshoe, outlicrs of
basalt wére mapped on the flanks of valleys 200 to 300 feet above flows of

. | basalt iﬁ the floor of the valley. These vallcys have been eroded along |
fault lines and movement of these faults during Tertiary time has elevated
portions‘of the early basalt flows.

The most recent fault. mapped in the Sheet arca is in the north—easﬁ
corner of the Sheet. The fault trends north-west and crosses the .therton-
Marecba road about 10 miles south of Mareeba. The fault has displaced a
Tertiary;basalt flow about 100 feet (vertically); the western side has been
upthrustl Chromité float and talc is exposed on the fault-scarp and its
presence suggests that this fault-line is old and has, in the past, been the
sito of basic and ultrabasic intrusions.

Joints

- The most strongly joiﬁted rocks are the Upper Palacozoic -~ Lower
Mesozoic acid volcanics, and the Elizabeth Creck Grenite. The joints are
mainly vertical and trend in all azimuths, but the north-west, north-east,

north and east directions are preferred.

. . ECONCMIC GECLOGY
Qhe dtherton 4-mile Sheet area covers part of the s-
Chillagoe Gold and Mineral Field and

Herberton L " "

. Mining began in this area about 1870, rcached a peak in the late
19th and carly 20th centuries and has declined irregulerly to a low ebb at
. the present day. During this period twelve main minerals have been mined

I
from about onc thousand different localities within the Sheet area,
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It is beyond the scope of tﬁcse notes to treat each deposit individually,
and, accordingly, the production, distribution, and type cf deposit of the
mincrals will be treated generally.

COAL

Céal has been reported from north of Koorboora; it is interbedded
with thejF@athorbed Volcanics and is probably equivalent to the Mount
MulliganECoal Measurcs on the Mossman Sheet area. The deposit is not
cconomicL

Cobalt has been reported from the Cambourne lode about 5 miles
north-east of Munganae. It is not an economic deposite
CGPPIR |

The copper deposits around Chillagoe and lMungana were first
prospected in 1888, but it was not until 1901 when the Chillagoc smelters
opened that these deposits were seriously exploited.

Llthough most of the principeal copper mines were in the Chillagoe—
Mungana 'area, copper hes been produced from many parts of the Atherton Sheet
- arca. Nbst of the mines produced only a fow tons of copper, but the Mount
Garnct éopper mine yiclded about 4,500 tons.

Tho recorded production of copper from the Chillagoe and Herberton
Mineral TFields is 45,308 toné, but included in this figure is the production

o

from thé 0.K. and Mount Molloy mincs cn the Mossmeh Shee(frggb it is
probable that the production from the 4Atherton Shoetfggg;cgates somewhere
between 35,000 and 40,000 tons..

Lt first glance the recorced figures of production give an ErTONCous
impressicn of the reletive importance of Chillagoc and Herberton Districts
as copﬁer provinceg, but this impression is corrccted when it is rcalized
that up to 1908 the Chillagoe production wes included in thce Herberton returns

TThe copper ores from the Chillagoe = Mungana area were commonly
associatod with silver and lead, and, from the Herbecrton area, with tin.

:Most of the deposits in the Chillagoe - Mungana area werc located
on the contact of limcstonc and greno-diorite. Cne narked exception was the

Ruddygore which was a disseminated deposit in grenodiorite.
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Throughout the Sheet arca most of the copper ore bodies are fairly
closely assoclated with the Herbort River Granite, or its cquivalent the
Llmaden Granitce, and it is considered that this granite was responsible for
thé coppor mineralisatidn. Likewise the Elizabeth Creck Granite‘has been
the tin mineraliser, and it is significant that in the Herberton area, in
the Coéper Firing Line, where the lodes contain both tin and copper, bofh
Herbert River Granitc and Elizabeth Creck Granite crop out in close
proximity.

FLUORSP.LR

‘Mbst of the flwerspar has been won from the western side of the
Sheet area, principally from fissure lodes in the Precambrian metamorphics.
Producgion began in 1916 and up to 1960 31,728 tons had been mined.

The lode—contéining fissures are strong and commonly can be traced
for sefcral miles, but the fluorspar is sporadically distributed along the
fissure as discretc bodies. The gangue is commonly white quartz. The
fluorspér is crystalline and massive, commonl& clear, glassy and whitc,
but may‘be coloured brown, purple or green.

GOLD |

Gold was won from a numbor of localities, principaliy on the
wostern side of the Shee ,Jﬁiaards the end of the last century and carly
in the present century. The economic depression of the 1930's revived the
gold miﬁing incustry and resulted in new finds in the Mt. Wandoo and
Fluorspar arcas.

mbst of the gold has been won from the Chillagoe Gold and Mineral
Field and recorced production for this field for the years 1909 to 1955 is
56,218 ﬁine 076
- !

Mmost 2ll of the iron ore mined_in the Atherton Shee{Qﬁ§§Lbeen
used as flux at the Chillagoe and Mt. Molloy copper smeltors; commonly
the ironétone was cuprifercus. Most of the ircnstone bodies are
replacement lodes in limgstone anc they commonly grade into garnet rock.
The largest cdeposit is Mbt. Lucy, about 3 miles west bf idmaden on the
Chillagoe foad, and estimated by Dunstan (1905) to contein about 350,000

tons of ére. Lbout 45,000 tons of ore has been mined from this deposit.
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| SILVER, LEAD AND ZINC

&owards the end of the nineteenth centnry rich dcposits of
silver/lead ores were found in the area west and south of Herberton.

Towns aﬁd smelters s prang up on the sites of richer deposits, flourished for
& few ycars, then waned and wore finally deserted. The main centres of the
carly silven/lead mining era were¢ Muldiva, Dergelong, Montslbion, COrient
Camp ana Silver Valley. Subsequently the Lady Jane and Girofla mines ncar
Munganalbecame the main producers.

Total rcocorded procduction for the Herberton and Chillagoe mineral
ficlds is 8,150,798 ozs. of silver most of which was producec. from the
Chillagoe arca. With the exception of Dargalong, where the mineralisation
was in Precambrian metamorphics, most of the silver-lead ore bodies Qere
replacement lodes in sediments, primarily limestones and sandstones.
Commonly these locdcs contained other minerals in addition to silver and
lead; the most abundant was copper, and. zinc was subordinate. The
production figures for zinc on the itherton Sheet arca are incomplete;
but for the years 1924~1926 the Chillagoe District produced 200 tons.
LIMESTONE

Initially limestone was mined to provide flux for the smelters and
quarriesiwere established near Chillegoe and Calecifer., To the end of 1912
about 126,000 tons of limestone had been quarried,

'Sﬁbsequently deposits of "earthy lime" 5 miles north-west of Mungana
were worked for agricultural purposcs.

Currently all of the limestone ecxported from the arca is being mined
and procéssed at Cotann, & miles south-south-west of Llmaden. Massive
limestoné is burnt for lime and crystalline calcite is crushed for
agricultﬁral porposese Production in mid-1958 was 30 tons per day of
crushed éalcite anc 30 tons per week of burnt lime,

MQLYBDEN&M

Most of the molybdenum produced from the Jitherton Sheet area has
come froﬁ Wolfrem Camp and Bamford Hill, where it ié associated with wolfram
and bismu%h in quertz~filled vughs in granite. Production for the Chillagoe/

\
Herberton District from 1900 to 1958 amounts to 2,930 tons of molybdenite
i concentrates,
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SILICLA

i
i
|

Fine-grained sugary quortzite was mined about half a mile east of

Ghlllagoe and used as a flux at the Chillagoe smelters.

1 Twenty-four pounds of plezo—electrlc quartz were culled from several
\

t?ns of crystalline quartz obtained from dumps at the Enterprise Mlnc,

N?lfram Canp.

. Large quartz crystals arc known from an area 8 miles north of Petford
tut they are too cloudy and opaque for commercial use.

|
TI

7

i Tin has been the most abundant mineral on the Atherfon Sheet areas
1 .
it was the mineral which first focusscd the attention of the prospector and

miner on the arca, and it has been mined continuously ever since.
1
i

; rea
! Most of the tin has been won from the eastern half of the Sheotf‘but

some tin was mined from the south-west corner around Fulford Crecek.

! So far 103,973 tons of cassiteritc have been produced from the

Sheet, area, a little over half of which has come from lode gcp051ts.

o
|

i In the Athorton bhcet/ﬁﬁero is a closc associztion in the
distrlbutlon cof tln, both lode and alluvial, end the distribution of the
E%izabeth Creek Granite, and iﬁ is considered that this granite was the tin
mineralizer in this area. The lodes are commonly confined to competent rocks
w#ich range from Middle Palacozoic scdiments (Mt. Garnet Formation) to
L$wor Mesozoic ignimbrites (Feathcrbed Volcanics)e |

Currcently most of the tin being won from the area is recovered by two
'd#edgos working ncar Mt. Garnet; together they produce between 1000 and 1500
téns per year of cassiterite, 1 number of smallvlode-mines'are working in the
Oéd - Irvinebank - Horberton - Bamford areas, and therc arc batteries at

1 .
Brownville, Emuford, Sunnymount, Irvinebank and Herberton which crush the

ore on a custom basis. The battery at Irvinebank is operated'by the Queens-
lgnd Government; the rest are privately owned and operated.

TUNGSTEN

: Most of the tungsten produced from the atherton Sheet area has come

l

from Bamford Hill and Wolfram Camp, but there have been smell deposits worked

|
!
in meny other part° of the Shect area.

i

|
{
i
|
!
|
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%
§ Wolfram was first mined at Bemford Hill in 1893 and the Wolfram Camp
d%posits were discovered the following year.

| .

Total production of wolfram concentrates from the Sheet area is 11,806
|
tons of which Wolfram Canmp has produccd almost half.

The wolfram is almost invariably associated with quartz, but the host

[
|
!
]
|
h%s ranged from vughs in granite to fractures in sediments.
\

High rainfall cnsures that a narrow strip down the eastern side of the
t .
Sheet area is adequately supplicd with water throughout the ycar. The

Hérbert River drains south from this high-rainfell arca and waters what would

otherwise be a somewhat arid area. The lerger north-west trcnding streams
i

contain large permanent waterheoles and there are some springs, but over most

og the Sheet arca there is commonly a shortege of water during the greater

i
pért of the yecar.

% In the mining areas around Stannary Hills, Herberton, vainébank, and
Mﬁ. Garnct many streams have been dammed, a number of dams still stand but
many havc been déstroyed by floods and bushfires.

‘ ;

E There sre a few wind-operated pumps drawing on sub-artcsian .water,

m%inly along the gouthern half of the Sheet area. ipart from thosé there

is no exploitation of underground water.

|
'
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