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SUMMARY

A joint regional geological survey carried out by the
Bureau of Mineral Resources and the Queensland Geological Survey
has been in progress for the past two years in Northern Quecns-—
land.

Detailed mapping in 1957 of the boundary between the
Precambrian and Palacozoic successions in the Hall's Reward
Mine and Gray Creek areas has shown that some of the 1956
conclusions (White and Hughes, 1957) need revision. It now
appears probable that the deposition of quartz sandstone and
siltstone of the Paddys Creek Formation on the shelf zone of
the "Georgetown Massif' (Hill, 1951) was continuous in time with
the deposition of siltstone and shale of the Perry Creek
Formation of Siluro-Devonian age.

Basement rocks to the Palaeozoic succession are
exposed in the Hall's Reward Mine area. They are amphibolite,
mica schist, quartzite and migmatite. These metamorphics are
considered to be Precambrian in age and outcrop 15 miles to
the south where similar metamorphics with granite and serpentinc
arc exposed in the Bauhinia Creek area. In late Ordovician or
early Silurian time this basement was uplifted to form a
tectonic land mass in the Bauhinia Creek area.

The uplift was followed by a period of eugeosynclinal
sedimentation in late Ordovician times with greywacke deposition
and basic vulcanism along the eastern margin of the land mass
accompanied by either a rcsorting of portion of the Paddys Creck
Formation or elsc a cessation of sedimentation on its western

boundary.

Farther south, in the Broken River area, away from the
land mass, the greywacke succession grades into a very thick
sequence of siltstone and sandstone with thick lenses of coral
limestone. Here conditions were more stable and marine sedi-
mentation continued from the Upper Silurian to the Middle
Devonian, when freshwater sediments were conformably deposited
on the marine sequence to the west of the Pandanus Creek/Broken
River area. This freshwater sedimentation continued throughout
the Upper Devcocnian and probably lower Carboniferous. Detailed
study of the coral faunas from the Siluro-Devonian sequence
has been commenced by Dr. D. Hill, University of Queensland,
who has discovered several new genera and many new species
from the Broken River arca.

East of the tectonic land mass fine clastics, with

some greywacke and conglomerate, and limestone lenses were deposited

deposited in Upper Silurian and Lower Devonian time.

Between Gray Creek and the Clarke River Carboniferous
freshwater sediments with some thin basal narine intercalations,
unconformably overlie the Siluro-Devonian sequence.

' The main orogeny in the area took place carly in the
Carbcniferous, when serpentinite and other ultrabasic and basic
rocks were emplaced in the Gray Creck and Hall's Reward Mine
arca. During this orogeny granitic rocks intruded the
Siluro-Devonian sequence in the Clarke River area.

Two other orogenies are rccognized, the onc at the
epd of the Precambrian and another in post-Middle Carboniferous
time. During these orogenies major north-north-east trending
faults were formed along the western margin of the Siluro-
Devonian succession. '
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Detailed study of the serpentinite and basic rocks
of the Gray Creck Complex has shown that it may have been
emplaced as a feeder phase to the basalt of the Everetts
Creek Volcanics extruded in Silurian time before the Lower
Carboniferous orogeny.

Towards the end of the Palacozoic large masses of
rhyolite and porphyry werc emplacced. The largest nass is
exposcd in the Newcastle Range, wherc emplacement was probably
by couldron subsidence accompanied ty ring dykes.

Geochemical testing for copper and nickel was
carried out in the Hall's Reward Mine area. Copper valucs
ranging from 20 to 50 p.p.m. were detected in the soils south’
of the Hall's Rewarc Copper Mine. Nickel values up to 0.5%
were found in serpentinite and overlying laterite. Testing
to deeper levels in the lateritic profile is recommended.

About 6,000 tons per vertical foot of chromite with
an average grade of 33% Cr,0, is exposed in serpentinite along
the south-eastern margin o% éhe Gray Creek Complex. This
dcposit is recomumended for geophysical testing by gravity and
magnetometer methods.

Regional geological mapping will be continued in

1958 to complete the Georgetown, Einasleigh, Gilberton and
Clarke River Four-mile Sheets.

INTRODUCTION

This report deals with the regional mapping carried
out in 1957 by a combined party of the Bureau of Mineral
Resources and the Geological Survey of Queensland in the Gray
Creck, Broken River and Clarke River areas of Northern Queensland
(Plate 1). The survey was a continuation of a programme of
regional geological mapping commenced in Northern Queensland
in 1956 and part of the programme under by the Bureau of
Mineral Resources and the Geological Survey of Queensland in
the search for radioactive and metalliferous deposits.

The geologists who took part in the survey were
D.A. White (leader), J.R. Stewart, C.D. Branch, D.H. Green,
and D. H. Wyatt (Geological Survey of Quecensland). Geochemists
S. Baker (for a period of two months) and J. R. Beevers (for
two and half months) also worked with the party. During
the survey Dr. D. Hill, University of Queensland, spent a
week with the party collecting corals from the Broken River
area,

An area of about 3,500 square miles was mapped at
a scale of 1 inch to 1 mile., The area covered the Dido One
Mile Area of the Einasleigh Four-mile Sheet (Plate 2), the
~Phantom Creck (Plate 2), Montgomery Range (Plate 3), Yering
(Plate 4), Castle Hill (Plate 5), Porphyry (Plate 6), and
Niall One-mile arcas of the Clarke River Four-mile Shect
(Plate 1). The Hall's Reward Mine area in the south-castern
part of the Dido One-mile area was mapped at a scale of
approximately 1 inch : 1200 feet (Plate 7). This work,
togcther with the underground mapping of the mine, has been
dealt with elsewhere (White, Branch and Green, 1958).

In conjunction with the gecological mapping
programme, chemical testing of soils for copper and nickel
was carried out in the Hall's Reward Copper Mine area and



o

_

for copper, lead and zinc on part of the Stockyard Creek Silt-
stone (White and Hughes, 1957) in the central part of the
Georgetown Four Mile sheet.

Field sheets of the area were compiled from uncontrolled
photomosaics for immediate distribution to interested companies.
Data from the field sheets and aerial photographs will be
replotted on controlled planimetric base maps for finmel ocmpilation.

Photomosaics and planimetric base maps covering the
area napped were compiled by the National Mapping Division,
Department of National Development, from phctographs taken by
the Royal Australian Air Force.

PREVIOUS INVESTIGATIONS

: The area is situated near the boundary of the Etheridge
and Kengaroo Hills Mineral Fields at the contact between the
Precamhrian(?) metamorphics of the "Etheridge Complex" (Geological
Map of Queensland, 1953) and the western part of the Palaeozoic
Tasman Geosyncline. The first important contribution to the
understanding of this part of the field was made by Maitland
(1891), who described an older ceries of metamorphics of
probably Precambrian age and sediments of the "Burdekin System"
of Middle Devonian age. Maitland showed the boundary between
these two rock units to coincide with the Burdekin River and
this boundary does not differ greatly from that shown on the
Geological Map of Queensland (1953).

Later Jack and Etheridge (1392) described the sediments
in the Broken River area and correlated the "Broken River Serics"
with the "Burdekin Beds" of Middle Devonian age. Later geologists,
including Cazmeron (1900), Marks (1911), Ball (1915) and Jensen
(1920 and 1923), were mainly concerned with the central portion
of the Etheridge Goldfield rather than with its boundary with the
Kangaroo Hills Mineral Pield. Since then geological mapping in
the area has been confined to the Hall's Reward Mine (Ninety
Mile), which has been described by Morton (1941 and 1943),
Denmecad (1947), and other geolugists of the Geological Survey
of Queensland.

A reconnaissance survey by the Geological Survey of

Quéensland and the Burcau of Mineral Resources was carried out
in 1956 in Gray Creek (White and Hughes, 1957).

STRATIGRAPHY

Previous knowledge of the stratigraphy of the area
is based mainly on the 1956 regional geological mapping
programme (White and Hughes, 1957). As a result of this mapping
geosynclinal deposits of trough and slope (Etheridge Formation),
and shelf (Einasleigh Metamorphics, Mt. Moran, Lucky Creck and
Paddys Creek Formations) environments of probably Precambrian
age were recognized. The sediments were folded, metamorphosed
and intruded by the Forsayth Granite. Also it was recognized
that, along their south-eastern margin in the Gray Creek area,
the Precambrian deposits were separated from a Palacozoic
succession by 2 thrust zone along which serpentinite and basic
rocks were intruded. The Palacozoic succession was considered
to overlie the Forsayth Batholith unconformably in the Gregory
Springs and Blackbraes areas. . ,



TABLE I.

TENTATIVE STRATIGRAPHY OF GEORGETOWN, EINASLEIGH, GILBERTON, CLARKE RIVER AND ATHERTON 4-MILE SHEETS,

NORTHERN QUEENSLAND

AGE ROCK UNIT LITHOLOGY STRUCTURE THICKNESS RELATIONSHIPS AND REMARKS
Unnamed Basalt Flat lying, mesa 10'=-751 Crops out in four main areas. L. Atherton
cappings and old Tablelands., 2. Mt. Surprise (includes
. . river valley "McBride Province", Twidale, 1956). 3.
Cainozoic £illings. Nulla Nulla ("Nulla Province", Twidale,
1956). 4. Chudleigh ("Chudleigh Province",
Twidale, 1956).
Laterite Mesa cappings 10'-20!
Blythesdale Conglomerate, Flat lying. Mesa 50'-150" Plant fossils collected from base of
Cretaceous Group sandstone, cappings succession near Forest Home Station
arkose, claystone, suggest a Lower Jurassic-Cretaceous age.
and siltstone.
Croydon Rhyolite, gqguartz, Basin structure 1,000+ Rhyolite and quagrtz porphyry occur as a
"Felsite" porphyry, fel- wigh dips up to hocd to the granite porphyry on eastern
site and some 457 towards centre. side of Gregory Range.
granite porphyry.
Generzally graphite
bearing.

U - Newcastle Rhyolite, Basin structure 3,0C00! Basal sediments unconformably cverlie
pper Range agglonerate with wiBh dips up to Forsayth Batholith in east, overlain by
Palaeozoic Volcaenics lenses of lime- 40 seven thiclk, undifferentiated vorphyritic
(”ndifferentiated) stone, arkose Dykes. rhyolite flows assopiated with tuffs ond
v and conglomerate volenrnic breccia, iass let down aiong

at base rins fractures (caldron subsidence) and
intruded by granite.
Bagstowe Quartz-feldspar Probably basin ? Intrvdes the Forsayth Batholith.
Ring Dyke norghyry, gran-
Complex ite porphyry &
sonme rhyolite.
Agnte Creek Rhyelite, agglon~- Dips up to 300. 4,000 Sedinents at top and base ol volcanics
Volcanics erate, tuff, nax, contain Permo-Carborirercus plents.
anygdaloidal
basalt with some
shale and quartz
greywacke.,
Permo- Cumberland Rhyolite, agglom- Basin structure 5001 Intrudes the Forsayth Batholith near its
Range erate, quartz wigh dips up to to intrusive contact with the Etheridge
Carbeoniferous Volcanics porphyry with 307, 1000 Pormation., Basal shale contains Permo-
thin basal shale. Carbcniferous plants,
Feather Bed Quartz porphyry, UNot known - Overlain by Permo-Csrboniferous coal
Range rhyolite and measures of WMt., Mulligan. Probably
"Porohyries" granite porphyry. similar in age to Agate Creek Volcanics,
Oweenee Coarse grained Strongly jointed. Crops out Intrudes Perry Creek Formation and
Granite pink granite, over about associated porphyritic phase intruded
generally pegmatitic 35 sq. m. Clarke River Formation and Emu Creek
with some fine eastern Diorite.
grained porphyritic edge of
types at higher levels. Clarke
River sheet.
Emu Creek Coarse grained Occupies core of Crops out Intrudes Clarke River Formation.
Diorite diorite. small fold in over about Intruded by porphyry of Oweenee Granite.
: Clarke River Fm, 4 sq. n.
Clarke River Quartz-jasper Elongate basins 5,000 Unconformably overlies Siluro-Devonian
Formation conglomerate, trending N-S or to succession., Western and Northern bound-
quartz greywacke, N.E.-S.W. Moder- 7,500'? aries are faulted. Marine beds crop out
siltstone, grey- ately folded with near base of freshwater beds containing
wacke conglomer- strong faulting(.J Lepidodendron and Rhacopteris plants.
ate with lenses Dips average 40°. Upper limit of sedimentation 1s probably
of limestone, Middle Carboniferous.
Lower calcareous silt-
stone and sandstcne,
Carbonifer- and some tuff and
rhyolite.
ous
Gowrie Pebble to Massive, little 50" nmaX. Irregularly distributed over land
Conglomerate boulder greywacke or no bedding. surface at Perry Creek Formatlon and '
conglomerate. Typical "Valley Tribute Hills Formation (Siluro-Devonian).

£ill" deposit.
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AGE ROCK UNIT LITHOLOGY STRUCTURE THICKNESS RELATIONSHIPS AND REMARKS
Gilberton Arkose, conglom- Gently foldedo 200" to Unconformably overlies Bernecker Creek
Formation erate ferruginous Dips up to 307, 500! Formation. Beds contain Leptophloeum
shale. plants and antiarchan fish remains.
Gray Creek Serpentine, Elongate nass - Intrudes Siluro-Devonian succession.
Complex. dunite, pyrox- about 15 miles Differentiation of base magna at shallow
Boiler Gully enite, gabbro, long and 4 nmiles depth and intrusion of differentiates
CompleX. diorite and amph- wide (max.). due to compression in the Upper Devonian
ibolite xenoliths. orogeny.
Dumbaimo Coarse porphy- Crops out Intrudes the Bundock Creek Formation
Granite ritic types over 600  (Upper Devonian).
Orogeny predominate. sq. Il OnN
Nurerous pegmatites S. part of
and quartz veins. Clarke River.
Craigie Medium grained Elongnte Intrudes the Broken River Formation
Granodiorite hornblende mass about (Siluro-Devonian) in Broken River. It
granodiorite, 1l sqg. n. nay be a contaminated portion of the
in aresa. Gregory River Granite.
Dido Hassive to Crops out Intrudes the Lucky Creelk Mt. MNora
Granodiorite porphyritic, over an Formations. Probably a part of the
coarse grained area of Forsayth Batholith. Faulted against
heornblende about 800 the Bundock Formation (Upper Devonian)
granodiorite SQ. Ii. to the south.
with some
ruscovite phase.
Bundock Creek Quartz greywacke Board fills with 20,000+ Mainly freshwater sediment conformably
Upper Fornmotion gquartz siltstone some basin ? overlying (with sore interfingering) the
shale with lenses struotureg. Dips Broken River Formaticn, Contains thin
Devonian of pebble conglom— up to 607, o marine intercalations ot basc. Intruded
erate and limestone. generally 457, by quartz porphyry mnsses. Appears to
cxtend into Lower Corboriferous.
Broken River Limestone, quartz Board to tight 30,000+ Liestore beds range in nge fromn Jpper
Fornntion greywecke, silt- folds with dips ? Siluricrn to iiddle Devorinn, containing
stone, shale, generslily 60—700 crundant coral fount witbl sows prochiocpods.
lenses of pebble with some over- The liwcatone heds ronge in thickness frou
conglomerate turned beds. 6" to about 3,5C0' and zre genernlly well
calcareous Trend N.MN.E. beided with little to no jointing and
siltstone. silicificnticn. Confornably overlies and
crades info the Graveyard Creek Tormation.
A= J NMossive to Broad to tight Variable hge from Upper Silurian to Widdle
Limestone bedded folds wigh dips Devornian,
Lenszs coralline up to 90°.
limestones.
Graveyard Greywacke, grey- Tight anticlines 8,000 Dominantly a greywncke facies deposited in
Creek Formation wacke conglon- and synclines to o trough immediately east of the Bauhinia
erate, greywacke Dips up to 85 12,000! Creek lardrinss. Conformably overlieg and

siltstone with
some quartz
greywacke and
lenses of
limestone.

and overturned

in some structures.

in part interfingers with the Perry Creek
Fornntiorn and Paddys Creek Formation, and
corfornakly underlies and grades into the
Rroken River Formation. Coral bearing
lirestone rear base of succession suggests
sedimentation cormenced in Upper
Ordovicien or Lower Silurian times.

Crooked Cobble to boulder As for Graveyard Extrenely Provenance is Bauhinia Creek Metamorphics
Creek greywacke con- Creek Formation. variable. with associated gabbro, amphibclite,
Congloeri- glonerate con- Exposed in a tight 500'- serpentine and granite. Pebbles vary
lerate taining pebbles syncline between 3,000! from boulder to pebble size away fronm
Member of gabbro, Gray Creek Complex provenance.
amphibolite, and Bauhinia Creek
porphyry, schist Metamorphics.
and serpentine.
Everetts Basalt, agglom—~  Syncline immed- Up to Conformably overlies and in part inter-
Creek erate, porphyry iately east of Gray 3,000! fingers with the Carriers Well Limestone
Volcanics with somne Creek Complex. (silurian) and the Perry Creek Formation.

greywacke.

Dips steep
Sill, dyke and
flows. Graded
beddirg in
greywacke.

Conformably underlies and in part
equivalent to the Graveyard Creek
Fornation.
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AGE ROCK UNIT LITHOLOGY STRIJCTURE THICKINESS RELATIONSHIPS AND REMARKS
Siluro- Perry Creek Guartz sandstone, Tight folds with Unknown. Conforrably below and in part inter-
Formation siltstone, shale steep to vertical Probably fingers with Crooked Creek Conglomerate,
Devonian with some quartz dips, with intense 10,000+ Carriers Well Limestone, Everetts Creek
greywacke, cal- shearing. Trend Volecanics and Broken River Formation.
careous silt- arcuate from NE-SW Conformaobly with phyllite of Paddys
stone, jasper, to N=-35, Sandstone Creek Formation.
conglomerate, and siltstone
sedinmentary frequently

breccia and lime- crossbedded.
stone, and rare
rhyolite & porphyry.

Four Iile Quartz greywacke, Tightly folded Variable Considered to be a faclies varient of
Creek greywacke con-— with steep dips. possibly the Perry Creek Formation.
Formation glomerate, sone Trend arcuate 5,000!

greywacke, lime- from E-W to N-3. nax.

stone conglom—
erate and limestone.
Rare red quartz

siltstone.
Tribute Hills Quartz siltstone, Tightly folded 3,500 Conformable with and interfingers with
Formation quartz greywacke, with dips between to the Perry Creek Formation. Probably
quartz sardstone. 607 and vertical 5,000!'? equivalent to the beds in the Pelican
Trend N.E.-S.W. Range area.
Regional dip to N.W.
Silurian Carriers Quartz greywacke, Western limb of 2,000 Conformably underlics the Everetts
Well siltstone, cal- syncline immed- (lime- Creek Volecanics and conformably overlies,
Linestone carcous siltstone,iately ecast of store with some interfingering, the Perry Creek
calcareous sand- Gray Creek Complex. lenses Tornation. Crops out on e stern margin
stone, chert Shearing coOnzion. up to of the Gray Creek ComnpleX.
breccia, felds-  Dips vertical. 1,000")

pathic sandstone
~1nd lenticular
bichernal and
solitic limestones.
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Differential uplift of Bauhinia Crecl Metemorphics nnd nsscclated granitce
X

Intrusion 2nd extrusion of basglts along the line o7 the Gray Creck Curul

of the Everctts Creek Volcanics.

Lower Paddys Creck Quartz siltstone, Broad folds with 1,000 Conformably overlics and interfin ers
Formation gquartz sandstonc shallow oitch. to with the Lucky Creek Formaticn. Overlaps
Paloeozoic with sore Dips freon 20-607. 3,000 Hells Gewsrd and Sternhouse Creek jleto-—
? guartzite and Trend N.Il.E. norphics (Precarbrian?) and possibly
(Pre~Silurian) phyllite. interfingers with Perry Creek Formation

(Siluro-Deveonian).

Lucky Creek Caleareous grey- Tight to brozd 101000 '+ Conformably underlies and interfingers
Fecrnmation wacke, limestone, folds with with the Paddys Creek Formation.
calcareous silt- shallow pitch. Conforrmably with and grades to the
stone, calcaren- Trend N.N.E. west into the Bermecker Creek Formation.
ite with locally Intruded by granite.
rietanorphocsed

czleilicate
hernfels & marble.

Bernecker Calecareous sand- Broad folds. 10,000 Grades into the Lucky Creek Formatiocn,
Fornmation stone, calcar- Regional trend is to Considered to be a nore arenaceous
eous siltstone arcuate from N.E. 16,000! frocies of the Lucky Creek Formation.
with lenses of to E-W. Calcareous Intruded by granite.
impure linmestone andstone generally
locally reta- crossbedded.
morphosed to
hornblende-

epidote plagioclese
gneiss and marble.

(?) Precambrian orogeny with regional netamorphisrm. In the Halls Reward and Bauhinia Creek
areas this was followed by intrusion of the Sandalwood Serpentinite and then by eriplacenent
of post-kinematic rmuscovite granité.
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AGE ROCK UNIT LITHOLOGY STRUCTURE THICKNESS RELATIONSHIPS AND REMARKS
Precambrian Etheridge Quartz, silt- Broad to tight 15,000 Intorfingers with quartzite of
Formation stone, shale, folds which Einosleigh lMetamorphics along its eastern
or fine gralncd pitch west and boundary. Relotionship with Bernecker
quartz sandstone, north—westo Creek Formation is unknown. Intruded by
Lower carbonaceccus Dips 50-70 granite to form arndalusite hornfels.
siltstone and Trend is arcunte
Palaeozoic chert. from N-5 to E.V.
Langdon Greywzcke silt- Tight folds. 5,000! Conformably overlies and intcrfingers
River store, shale Pitch about 307 to with the Stockyard Creek Siltstone
licrzber with sorie gquartz to the ncrth. 10,000! IMeriber and thc Etheridge Formation.
greywacke Trend N-5 to N.N.W.
lenses.,
Stockyard Carbonnceous Dips up to 60° 501 - Crops out as lerses towards the top of
Creek siltstone, Trends aorcuate 300, the Etheridge Formaticn and below the
Siltstorne generally con- from N-5 to E.W. Langdon River Mermber, and interfingers
lMenber taining pyrite. with chert of the Etheridge Formation
Eirnasleigh Quartz-iica Moderato fgldo. 5,0001 Q artzite and quartz-mica schist beds
Metarmorphics schist, guartz- Dips 50-T70 to LtcrLlnger with phyllite and black
ite, gornet Trend hfcuztc 7,000! quartz siltstone of Etheridge ZFormoticn.
schist, nignatite E-W to N-5. Regionnlly netarorphosed ond intruded
and anphibolite, by the Forsayth Batholith.
Precambrian Dargalong Mice~, andalusite-, HModern teofolds. 5,000"? Bxposcd as rcof pendants west of the
I"ctarorphics gornct schists, Dips 50-7C". CJlL;esug Be ds (Sljurv—upv ninn),
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Detailed mapping in 1957 of the boundary between
the Precambrian and Palacozoic successions in the Hall's Reward
Mine and Gray Creek areas has shown that some of the 1956
conclusions need revision. It now appears probably that part
of the deposition of the Paddys Creek Formation (White and
Hughes, 1957) on the shelf zone of the Georgetown Geosyncline
was continuous in time with part of the sedimentation in the
Palacozoic Tasman Geosyncline. Also the granite in the Gregory
Sprirgs area was shown to intrude the Palaeozoic succession.
This, therefore, is further cvidence to suggest that some of
the sedimentation in the Georgetown Geosyncline took place in
Palaeozoic time.

The Precambrian(?) rocks in the area are now consid-
ered to be confined to a narrow belt which trends south-south-
west from the Hall's Reward Minc area for about 20 miles to the
Bauhinia Creek area. Here the Precambrian(?) metamorphics formed
a provenance along their eastern margin for a thick pilc of
greywacke, the deposition of which commenced probably in Lower
Silurian time. Contemporancous with this greywacke sediment-
ation was a period of basic wulcanism, with intermittent coral
reef formation. Farther south, in the Pandanus Creek and
Brcken River areas, the Silurian sequence is conformable with
a thick marine sequence which "ranges up toc ‘the Middle Devonian.
Along its western margin the Siluro-Devonian sequence is
conformably overlain by a freshwater sequence of Upper Devonian
age.

~

In the eastern part of the area a sequence of mainly
freshwater sediments of Carboniferous age unconformably overlies

and is faulted againct the Siluro-Devonian sediments.

Cainozoic basalt and laterite deposits unconformably
cverlie the Palaecozoic sediments in the central and scuthern
parts of the area.

Ultrabasic and basic igneous rocks are intruded along
the western margin of the Siluro-Devonian succession. Two ages
of intrusion can be recognized. Granitic rocks intrude
Precambrian and Palaeozoic successions. Other igneous rocks
in the -area include porphyry and rhyolite which were prcbably
emplaced in Permo-Carboniferous time.

Table I shows the stratigraphical succession of rock
types recognized in the area mapped together with their
reclaticnship with the units recognized in 1956.

PRECAMBRIAN

- Previous geologists, including Jensen (1920),
Fryan (1925) and Jones (1948) considered the rocks of the
Etheridge Goldfield to be of Precambrian age. These conclusions
were based mainly on grade of metamorphism comparcd with other
known Precambrian and Palacozoic sequences. The complete
absence of fossils in the Etheridge Geldfield supports the
view that the age for most of the strata is Precambrian.

White and Hughes (1957) correlated the metamorphics
in the Hall's Reward Mine area with the schist, quartzite and
calc-silicate metamorphics in the Paddys Creck and Lucky Creek
arcas and considered that they were of Precambrian age.
Hoewever from the 1957 detailed mapping of this area %White,
Branch and Green, 1958) it now appears probable that the
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metamorphics of the Hall's Reward .Mine area are the oldest
rocks of the area and they they form a structural and meta-
morphic unit distinct from the metamcrphics of the Paddys
Creek and Lucky Creek areas. The¢ metamorphics of the Hall's
Reward Mine area are unconformably overlain along their
scuthern margin by lower grade metamorphics, which are
identical with the metamorphics of the Paddys Creek area and
whicl appear to grade into sediments of Siluro-Devonian age.
The metamorphics of the Hall's Reward Mine area are therefore
regarded as probably Precambrian.

The Precambrian(?) metamorphics form a linear belt
which crops out from about 4 miles north of the Hall's Reward
Mine and extends south-south-west across the Burdekin River
for about 25 miles 1o the Bauhinia Creck area, where thecy pass
under Tertiary laterite and soil cover. The foliated granitic

neiss exposed about 8 miles south-east of Lyndhurst Station
White and Hughes, 1957) is probably the scuthernmost extension
of the Precambrian rocks.

The Precambrian metamorphics are intruded by granite,
serpentinite and gabbro.

The Precambrian consist of the following rock units:

Stenhouse Creek Amphibcelite

The Stenhouse Creek Amphibelite consists of a banded
amphibolite which contains hornblende and saussuritized plagic-
clase, with narrow binds and lenses of diopside, clinczoisite

and epidote. The hornblende is orientated and generally

aliternates with layers of feldspar. In sor.e places the
anphibclite contains lenses of impure marble and other calc-
silicate metamorphics.

The Stenhouse Creck Amphibolite is named fron Stens
house Creck, whjich joins the Burdekin River at lengitude 145-28'E
and latitude 18°57'S (Plate 2).

The thickness of the Stenhouse Creek formation is
difficult to determine owing to the tight folding and shearing.
It probably does not exceed 3,000'.

The Stenhouse Creek Amphibolite has been regionally
metamorphosed to the top of the albite-epidote amphibolite
metamorphic facies (Turner and Verhoogen, 1951).

Specimen No, 21134, exposed in Stenhouse Creck, is
typical of the Stenhcuse Crcek Amphibolite. This specimen
is grey, fine grained, schistose and consists mainly of
amphibole, The thin section shows that the rock is made up
almost entirely of actinclite (65%) and saussuritized

plagioclase (35%). Quartz is a rare accessory. The c-axes

of most of the actinolite crystals show a marked parallelisn,
but have almost random directions within the plane of
schistosity.

Specimens No, Mla and Mlb, exposed on the fcotwall
of the Hall's Reward Mine at the 150 feet level, are varieties
of the Stenhouse Creck Amphibclite. Specinen Mla is a massive,
fine-grained, dark green rock containing needles (0.55 mm.) of
"actinolite" apparently in random orientation. Small patches
or veinlets of quartz and veinlets of a dark mineral are
present. In thin section the rock is granoblastic and
consists of anhedral to subhedral epidote and blue-green
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hornblende in about equal proportions, with accessory quartz,
plagioclase, calcite, and chlorite. The hornblende averages
about 0.1 mm, in length; the cepidote is finer-grained,
averaging about 0,05 mm, The hornblende and epidote each
form between about 40% and 60% of the rock. Hornblcnde crystals
show a poorly developed dimensional and crystallographic
orientation. Quartz occurs as small interstitial grains,
which are generally clear and devoid of strain featurecs.
Calcice is present as small veinlets and irregular patches.
Plagioclase feldspar (andesine-labradorite, Ab5 ) is rarely
twinned and forms small clear grains. A very gark green
chlorite occurs in small veinlets and irrcgular patches as

a joint filling. Specimen Mlb differs from Mla in that it
contains albite (Ab92) instead of andesine-labradcrite (AbSO)'

The main arcea of outcrop of the Stenhouse Crcek
Amphibolite is in the Hall's Rcecward Mine area. Here it is
exposed in a linear belt extending from Copper Creek to a point
about 5 miles south of the mine. In this area it lenses out and
interfingers with the schist and quartzite of the Hall's Reward
Mectanmorphics. Some Stenhouse Creck Amphibolite possibly crops
out farther south in the linear gabbro belt shown in Plate 2.

Hall's Reward Metamorphics

A scquence of mica schist, quartz-nica schist, garnct-
ica schist, quartzite and migmatite crop ocut in the Hall's
Reward arcea in a broad belt about 8 miles long and 3 niles
wide. They extend for about 3 miles north of the Burdekin River
and for about 5 miles south of the mine. The sequence is well
exposed in Moores Creek (Plate 2). The metamorphics are
intensely veined with quartz and pegmatite; they are gencrally
ptygmatically folded where they occur in mignatite. Large
area of mignatite, interbedded with schist, are exposed in the
core of a major syncline in Moores Creek. All gradations
between the two rock types can be recognized.

The metamorphics are naned grom the Hall's Reward
Cogper Mine, located at longitude 144°59'E and latitude
18755'S, where they form the hanging wall of the copper lode.
Here they are unconformably ovorlain by phyllite of the Paddys
Creck Formaticn and the Perry Creek Formaticn of Palaeozoic age.

The Hall's Reward Metamorphics conformably overlie
and interfinger with the Stenhouse Creck Amphibolite.

Bauhinia Creek Metamorphics

This unit consists of quartz-mica schist, with sone
quartzite, which crops out in Dinner Creek and for 3 miles to the
south in the Bauhiniae Creek area. The metamorphics are named
from Bauhinia Creck, which flows into Crooked Creek at
longitude 144°51'E, latitude 19°7'S.

The Bauhinia Creeck Metamorphics generally have a
well develcped axial plane foliation with a north/scuth trend
and a near vertical dip; in the contact aureole arcund small
intrusive granite stocks, this foliation is very contorted
and the metamorphics contain quartz pods.

_ A rcof pendant of metamorphics, about onc square
mile in area, is exposed in granite in the Bauhinia Creeck area.
These metamorphics consist of hornblende-quartz and bictite-
quartz hornfels, with some quartzite and a lens of silicified
limestcne, and probably are part of the Bauhinia Creek Mctamorphics.

AN



- T -

The Bauhinia Creek Metamorphics are intruded by a
muscovite granite stock and associated apophyses of probable
Precambrian age. In the northern part of its outcrop the
metamorphics are intruded by gabbro and serpentine.

The relationship between the Bauhinia Creek Metamor-
phics and the Paddys Creek Formation along its western margin
is not known. Paddys Creek Formation probably unconformably
overlaps the metamorphics. Along their eastern margin the
metaworphics are unconformably overlain by the Graveyard
Creek IFormation of Siluro-Devonian age. Boulders derived
from the Bauhinia Creck Metamorphics are found in the Crooked
Creek Conglomerate.

PALAEQOZOIC

LOWER PALAEQZOIC(?)

A sequence of unfossiliferous scdiments and
.metamorphics consisting mainly of im.ure calcareous lutite,
arcnite, calc-silicate hornfels and marble crop out in the
western part of the areca.

The age of this sequence is not precisely known
but, 2s described elscwhere (White, Branch and Green, 1958),
in the Hall's Reward Mine arca its deposition is considered
to have been possibly continuous with, and older than, the
nain Siluro-Devonian sedimentatior. Hence a Lower Palaeozoic
age 1s suggested for the succession, which includes the Lucky
Creck, Paddys Crecck and Berneckur Formations of White and
Hughes (1957).

The western limit of the 'Lower Palacozoic succession
is not known. White and Hughes (1957) suggested a possible
unconformity between the Mt. Moran Formation and the Einasleigh
Metamorphics in the south-western part of the Georgeto» Four
Mile Sheet. If this is correct the LEtheridge Group and
Binasleigh Mctamorphics (White and Hughes, 1957) could be
Prccambrian in age. However a reconnaissance survey carried
out in 1957 betweern the Robértson and Gilbert Rivers suggests
that the Etheridge Group is conformably underlain by impure
calcarcgous beds which arc probably continuous with the Bernecker
Formation. If this is substantiated by the 1958 mapping it
would suggest that the Etheridge Group and the Einasleigh Meta-
wsrphics are of Lower Palacozoic age.

Paddys Creek Formation

This has beén described by White and Hughes (1957)
as the "Paddys Creek Metamorphics" from the Paddys Creek area,
where quartz schist, phyllite, with some sandstone and silt-
stone, are exposed. However, White and Hughes (1957) included
the schists and quartzite of the Hall's Reward area in the
"Paddys Creek Metamorphics". These are now regarded as an
older sequence of higher grade metamorphics and part of the
Hall's Reward Metamorphics of Precambrian(?) age.

Along its western and southern margins the Paddys
Creéek Formation conformably overlies and interfingers with the
Lucky Creek Formation. Along its eastern margin it is faulted
against the Hall's Reward Metamorphics and gabbro of the
Boiler Gully complex. The quartz phyllite ekposed in a small
basin about 5 miles south-south-west of the Hall's Reward Mine
is considered to be part of the Paddys Creck Formation.
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Here a structural and metamorphic unconformity is exposed
between the phyllite of the Paddys Creek Formation and the
metamorphics of the Stenhouse Creek Amphibolite and Moores
Creek Metamorphics. Moreover this phyllite is conformable
along its eastern margin with fossiliferous sediments of the
Perry Creek Formation, of Siluro-Devonian age. For these
reasons the Paddys Creek Formation is considered to be of
Louwer Palaeozoic age.

- Lucky Creek Formation

This has bcen described by White and Hughes (1957).
However in this Formation they included the amphibolite of the
Hall's Reward Mine areca, which is now considered to be an
older sequence, the Senhouse Creek Amphibolite (White, Branch,
and Grecn, 1958). Ncthing can be added to the previous
knowledge of the Lucky Creck Formation as outlined by White
and Hughes (1957).

The impure calcareous beds of the Lucky Creeck
Formation are locally contact metamorrhosed along their
western margin to calc-silicate hornfels. Still farther
west, near the junction of the Hann Highway and the Ninety
Mile track, these metamorphics interfinger with the calc
silicate hornfels and marble of the Bernecker Formation
(White and Hughes, 1957).

Bernecker Formation

Little mappirng of this formation was carried out
in 1957, except along its eastern margin whewve it is in
contacv with the Lucky Creek Formation. Here a 1,000 feet
thick bed of marble was located in banded calc-silicate
hornfels of the Bernecker Formation. The formation has been
described as the Mt. Moran Formation by White and Hughes (1957).

Some regional mapping was carried out in the Ortona
Copper Mine area, which White and Hughes (1957) described as
the western edge of the Bernecker Formetion. At Ortona
crossbedded calcilutite is interbedded with shale and
intruded by dolerite. Farther north the calcareous scdiments
are more impure and crop out as "tombstones", which rescmble
the outcrops of calcareous greywacke of the Lucky Creck
Formation. In this area the impure calcareous sediments are
interbedded with abundant shale. These sediments probably
—*+-2 --~rth to the Robertson River, where they are less

s and probably conformably underlie the Etheridge

ite and Hughes, 1957). :

SILURO-DEVONTAN

Fossiliferous sediments of Siluro-Devonian age crop
Qut east of the Precambrian(?) and Lower Palacozoic metamorphics
in the Gray Crcek (Plate 2), Broken River (Plates 3, 4 and 5)
and Perry Creck areas (Plate 6). Little mapping was carried
out in these areas in 1956, but in the 1957 survey detailed
napping of the formetions. was commenced. The survey is
grateful to Dr. D. Hill, University of Queensland, for her
determinations of the coral faunas collected from the
limestones throughout the sequence (Appendix 1).

. The mapping to date has shown that in this area
sgdlmgntation was continuous from at least the Lower -
Silurian, and possible Upper Ordovician, to the Lower



¥

-

- 9 <

Carboniferous (Tournaisian) Marine sedimentation continued
until near the end of the Middle Devonian after which deposition
was mainly in freshwater.

The Siluro-Devonian succession consists of eugeo-
synclinal trough deposits of greywacke and basic volcanics
along its western margin in the Gray Creek area (Plate 2),
which conformably underlie and grade into better sorted clastics
cud thick limestone reefs to the south in the Broken River area
(Plates 3, 4 and 5) and grade into impure siltstone and sandstone,
with some conglomerate and limestone to the east, in the Perry
Creck and Blue Range areas (Plate 6).

To the east the Siluro-Devonian succession is partly
faulted against, and partly unconformably overlain by, Carbonif-
erous freshwater sediments. The succession has been intruded by
basic and ultrabasic rocks of the Gray Crecl Complex, the Boiler
Gully Complex in the Gray Creck area (Green, 1958), and intruded
by granitic rocks in the Gregory Springs and Clarke River arcas
to the south.

The following rock units have been recognized in the
Siluro--Devonian succession in this area:

Carricrs Well Formation

The Carriers Well Formation consists of red and greeu
fine-grained chert breccia and conglomerate, calcarcous, grey-
wacke, calcareous siltstone and sundstone, with some quartz
greywacke and quartz greywaoke siltstone, and lenses of
feldspathic sandstone. It also contains limestone lenses; some
are biohermal and richly fossiliferous, but generally they consist
of massive, rarely oolitic, and non fossiliferous limestone.
Preliminary examination of the corals from localities G.C.D.1
and 2 (Plate 2 and Appendix 1) by Dr. D. Hill suggest a Lower
Silurian or possibly Upper Ordovician age for the limestone.

The formation ranges from about 1,000 feet to 2,000 feet thick.

It crops out in the neighbourhood of Gray Creek
(Platb 2) and immediately east of the Grey Creek Complex. The
ediments are well exposed in Spring Creck and to the south near
Carriors Well, from which the Formation is named.

The Carriers Well Formation in part conformably
overlies the Perry Creek Formation and underlies the Everetts
Creek Volcanics. The Formation lenses out into the Perry Creck
Formation and to the south probably interfingers with the
frovrnwra»d Creek Formation and the Everetts Creek Volcanics.

Along the contact with the Gray Creck Complex the
R ell Formation is mctamorphosed to calcareous and
biotite schists, which are generally veinedwith calcite.
Shearing is common within the Formation and has produced mylonitic
rocks in which lenses and fragments of more competent bbds occur
in a sheared matrix of quartz greywacke siltstone.

The Silurian fossiliferous limestone (G.C.D.2168,
Plate 2) about 4 miles east of the Gray Creck Complex is possibly
equivalent to the limcstone of the Carriers Well Formation. The
two localities are separated by the overlying Carboniferous
Clarke River Formation. The interbedded quartz greywacke at
this locality is possibly part of the Carriers Well Formation.

Everetts Creek Volcanics

Basic volcanics érop out along the eastern margin of
the Gray Creck Complex. They are well exposed in Everetts Creck,
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which joins Gray Creek about 15 miles south-south-west of the
Hall's Reward Mine (Plate 2).

The Everetts Creek Volcanics coneist mainly of
albitized basalt (spilite) and basaltic agglomerate with some
greywacke and tuff. The greywacke, which displays graded
bedding, is restricted to the top of the sequence and probably
irndicates a transitional into the greywacke of the Graveyard
Creeck Formation. The thickness of the Everetts Creck Volcanics
is difficult to estimate owing to folding and faulting, but it
probably does not exceed 3,000 feet.

The Everetts Creck Volcanics conformably overlie the
Carriers #Well Formation. South of the Gray Creck Complex the
volcanics conformably underlie and interfinger with the Graveyard
Creck Formation. Near Spring Creek the vol~zanics arc uncon-
formably overlain by the Carboniferous Clarke River Formation.
As the volcanics conformably overlic the limestonc of Carricrs
Well Formation. their age is probably Silurian.

The basalt flows contain some small basaltic dykes
and sills. The flows show no pillow structurc. In one exposurec
100 yards north of the junction of Dinner Creck and Gray Crcck
therce is a sharp, chilled, contact betwecon twc flows. The
cuntact suggests rapid cooling, following sub-ncrial cxtrusion.

Intcrmediate volcanics crop out below the Graveyard
Crceck Formation in a small arca about 2 miles west of the Gray
Creck Comulex. These vcelcanics are separated by a shear zone
from the Crooked Creek Conglomerate and a limestone of Lower
Silurian of Upper Ordovician age (fossil locality G.C.D.3,
Plate 2). The absence of vclcanics between this area and the
nain outcrop of the Everetts Creek Volconics suggest that it
has a scparatce local source similar to the Everetts Breek
Volecanics. This locality probably reprcsents the western limit
of the vulcanism of the Everetts Crceek Volcanics.

Other isolated outcrops of basic volcanics arc
exposed along the southern margin of the Gray Creek Complcex
below the Croocked Creck Conglomerate and also 2 niles cast of
Gray Crcck.,

A number of specimens of the Everetts Creck Volcanics
from.nogr,thc Junction of Gray Crecck and Dimner Crcgk have becen
exemindd in thin section. Spicimens No. 1688b and 1689 have a
basaltic texturc' consisting of a matrix of albite laths with
calcite, chlorite, cpidote and possibly clinopyroxenc. Flow

developed around phenocrysts. Calcite~fillcd

"¢ connon. In 1688b therce are patches of magnetite,

thloritc and a carbonate, which probably represent
atveravion products of pre-existing clivine phenocrysts. Some
partly chloritized pigeonitc phenocrysts are present.
Interstitial iron ore granulcs increase narkedly toward vesicle
nmargins,

Specimen Nc¢, 1688a is from a fine-grained dyke
including a basalt flow (1688b). This specinen contains cuhedrsl
albite laths with interstitial chlorite, cpidotce, quartz
(?secondary), iron oxide grains and possibly scme pyroxcnc.

The rock is o fine grained, albitized quartz dolerite.

. Specimen 1574c is a fragmentary rock with fragments
of fine grained basalt or doleritec which contains feldspar
phenocrysts., The fragments commonly have a fine grained rin,
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probably of devitrified glass. The matrix consists of feldspar,
calcite, iron oxide, chlorite and some quartz. The material is
probably of explosive volcanic origin.

Graveyard Creek Formation

A greywacke sequence crops out in a linear belt
etween the Precambrian metamorphics and the Gray Creek Complex.
(Plate 2). It consists of alternating 1" to 3" thick beds of
greywacke, greywacke siltstone and greywacke conglomerate with
graded bedding. The thickness ranges from about 5,000 feet
along its eastern margin to 12,000 feet along its western margin.

North of Dinner Creek the Graveyard Creek Formation
conformably overlies, with sovme interfingering, the Perry Creek
Formation, and probably the Paddys Creek Fornation. It
conformably overlies and interfingers with the Everetts Creek
Volcanics along its eastern margin. The Graveyard Creek
Formation conformably underlies, and also grades into, the
Broken River Formation in the neighbourhood of Pandanus Creeck
Station (Plate3l).

The Formatio is named from Graveyard Creek which is
a tributary of Gray Creck near the northern edge of Plate 3.

From fossil cvidence (localities G.C.D.3; B.R.S.71,
72, 17 20; and 2104, Appendix I) it appears that the dep081f10n
of the Graveyard Creek Formation began in the Upper Ordovician
or Lower Silurian, at about the same time as or closely following
the extrusion of the Everctts Creck Volcanics, and continucd
farther south into Lower Devonian. The greywacke sedimentation
was restricted to a narrow belt, the ecastern margin of which did
not extend much beyond Gray Creek., Here the greywacke sedimcnts
interfinger with cleaner clastics of the Perry Creck Formation
of Upper Silurian or Lower Devonian age.

Crooked Creck Conglomerate Member

This is a greywacke conglomerate which crops out
near the base of the Graveyard Creek Formation in Dinner,
Crooked and Bauhinia Creck along its south-western margin
(Plate 2). The thickncss of the conglomerate ranges from
about 500 feet to 3,000 feet.

The greywacke conglomerate ranges in grain size
from boulder to pebble conglomerate. In Dinner Creck, Crooked
Cresk ~wA Bauhinia Creek, and particularly along the margin of

b>rian Bauhinia Creek Metamorphics, the conglomeratc

>ulders up to 4 fecet in diameter. These boulders

granite, gabbro, amphibolite, serpentinite, gneiss,
phyllitc, quartzite and limestone (probably from the biohermal
Lower Silurian or Ordovician limestone as at locality G.C.D.3
(Plate 2). The source of these boulders is the area of
Bauvhinia Creek Metamorphics and granite, serpentinite and
gabbro intrusions exposed along the western margln of the
conglomerate.

"The Crooked Creek Ccocnglomerate is a boulder
conglomerate at its base and becomes progressively finer
towards its top and farther away from the Precambrian basement.
The conglcomeratec exposed along the western and southern margin
of the GrayCreek Complex contains few basic boulders and is
generally a cobble conglomerate containing micaceous quartzite,
quartz-mica phyllite, quartz, and rare limestone boulders. The
presence of large boulders of gabbro and amphibolite in a



- 19 =

south plunging anticline near Pandanus Creek Homestead suggests
that the Precambrian provenance continued farther south-west

to include the granitic gneiss and basic rocks about 6 miles
south-south-east of Lyndhurst Homestead.

Basic and Ultrabasic Boulders in the Crooked Creck Conglomerate

The Crooked Creek Conglomerate, particularly in its
coarser basal parts contains boulders of basic igneous and
ultratasic rocks. In the boulder conglomerate each outcrop
shows a dominanfe of déme particular rock type. This suggests
erosion from a small adjacent source arca.

A thin section examination has been made of a few
of the boulders. Specimen 2161 was collected as a typical
boulder of sheared gabbro, considered to have been derived from
the sheared gabbro south of Dinner Creck. 1la thin section, it
is an actinolitc schist with elongate actinolite crystals which
show ¢xcellent alignment and with interstitial areas of fine
grained, indeterminate material (possibly prehnite?) sccondary
after feldspar. Commonly small veinlets of a coarse-fibre
mineral (chalcedony or chrysotile?) occur marginally to the
actinoiite grains. Thcsce fibres are unstressed and are a late
feature. Texturally the rock is identical to specimen C6b from
the sheared gabbro south of Dinner Creek. There is a mineral-
ogical difference in that 2161 does not contain albite and
epidote, but only a very fine grained feldspar alteration product.
Possibly 2161 is of 2 slightly lower metamorphic grade than Céb,
but correlation between the two is justified.

Specimens 2149 and 2158 are boulders considered to
be derived from serpentinite. The greater part of 2149 consists
of finc-grained talc with rarec cores of relict pyroxene, '
pseudoncrphed by parallel laths of talc and magnetite dust with
. chlorite and rare tremolitic amphibole. Pale green, commonly
cuhedral garnet (yranularite) is common. There are irregular
patches containing a fine grained mineral with a low bircefring-
ence and low refractive index ( 1.54); these are probauvly
areas of relict serpentine. Small colloform veinlets and
irregular vugh like patches of chalcedonic and opaline silica
are common and dolomite is present in some of the veinlets.
Magnetite forms many irregular veinlets and patches, and brown
chromite occurs in several anhedral, dendritic grains which
have an identical form to the chromite occurring interstitially
in the ultrabasic rocks. There is a poorly defined schistosity
in hand specimen but this is not yet obvious in the thin section.

Section 2158 is very similar to 2149 but there has
extensive addition of or replacement by (?)dolomite
3ted opaline silica. The silica fills irregular

cracks. Relict pyroxene crystals are common and in some places
are cut by irregular fracture, along which garnet crystals have
growr,

From the thin section examination it is apparent- that
these rocks are thermally metamorphosed ultrabasics with later
low temperature addition of dolomite and silica. The serpentine
bodies south of Dinner Creek have been metamorphosed, with
formations of antigorite, but no rocks containing garnet and
talc have yet been observed. If, as seems probable, the
granite post-~dates the serpentinite bodies garnet-talc rocks
could have been produced by contact metamorphism. There is ~
little doubt that the altered ultrabasics present in the
Crooked Creeck Conglomerate were derived from the Sandalwood
Serpentinite in the Bauhinia Creek arca (Plate 2).



Perry Creek Formation

Sediments of the Perry Creek Formation occupy
undulating to rugged cruntry extending from Gray Creck cast
through Greenvale Station to Camel Creck and south to Gill
Creek and Niall Station (Plates 2 & 6). The Formation consists
essentially of quartz greywacke, siltstone, quartz sandstone
and conglomerate, with minor small limestone lenses associated
wth limestone-chert conglomerate, and bedded jasper. Spheroidal
rhyolité ana quartz porphyry occur in the lower Camel Creck area
interbedded with the sediments. The Perry Creek Formation
gonerally gives rise to low topography and low relief in
contrast with the rugged ranges formed by the Pelican Range
Formation, the Four Mile Creek Formaticn and the Tribute Hills
Formation. (See below).

The Formation is tentatively nar=d Perry Crcgk a
trlbutaryoof the Burdetin River which it joins at Lat. 19°00'S,
Long. 145°21'E The formation is best exposed in Perry Creck.
Jack (1887) napped the sediments between Gray Creek and the
Clarke River Telecgraph Office as "Dotswood Beds" and similar
sediments nerth of the Burdekin River were mapped by Maitland
(1891) as "Burdekin Beds" of Middle Devonian age. Later the
term "Kangaroo Hills Series" was applied to the ¢ sediments
after Saint-Smith (1922) descrioed similar rocks in the Kangaroo
Hills district. On the Geological Map of Queensland (1953) the
area is shown as part of the "Brok :n River Beds" of Siluro-
Dovonian age. It is likely that on further mapping in 1958 the
Perry Crecek Formation will be proved to be continuous with the .
"Kangaroo Hills Series", whereupon the name "Perry Creek Formation"
will be redundant. For present purposes however it is considered
advisable to consider the Perry Creek Formation as a separate
unit.

The Perry Creek Formation is folded into a broad
synclinorium which has a north-east axial trend; the axis
passes through a point mid-way between Blue ange Station and
Christmas Creck Outstation (Plate 6). Dips are steep to vertical
and the bedding trend is arcuate from north/south to
east-aorth-east/west- south-west.

Well bedded red jaspers are exposed at the main
road crossing of Gray Creek; in Porphyry Crcek, a mile upstrean
from its junction with McNell'o Creek; and also in New Chun
Creeck, li miles above its jundtion w1th Porphyry Crocek. These
beds average 2" to 3" in thickness. The origin of these jasper
beds is not yet understood.

Westward from Charcoal Creek, a tributary of Christ-

to Gray Creck, numerous ridges of quartz jasper

op cut. Many of these mark fault lines but others,
“hich conform to the surrounding sediments, are less readily
interpreted, in some places they are regarded as beds, in others
as faults parallel to the bedding. Thesc jaspers appear to be
restricted to the western or lower portion of the Perry Creck
Formation, where serpentinite intrudes the Formation. Some of
the jaspers may be formed by the release of silica during
serpsntinization.

The siltstones and some of the finer sandstones of
the Perry Creek Formation are grey-green, finely laminated, and
current bedded. The greywacke is thin bedded and changes
ebruptly in grain size between silt and fine conglomerate. In
the more siliceous portions bedding is conspicuous, with beds
ranging from 2" - 4" up to 2' - 3" thick. Regular altcrnation
from silts to gquartz sandstones in narrow beds (average
thickness 2") is common.
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The exact age of the Perry Creek Formation is not
known. Small isolated fossiliferous limestone lenses occurring
along, or slightly above, the upper margin of the interbedded
Four Mile Creck Formation and Tribute Hills Formation indicatc
an Upper Silurian or Lower Devonian zge; the weight of evidence
favours a Lower Devonian age. The Formation probably extends
lower into the Silurian or possibly into the Ordovician in the
Gray Creck arca (Appendix 1?.

Four fossiliferous beds have becn recognized within
the Perry Creck Formation. These limestones are conformably
above the Tribute Hills and Four Mile Creck Formations.

(i) Small isclated limestone lenses interbedded with
conglomerate and rare calcareous arenite crops out over a length
of 1,500 feet and a width of 150 feet approximately 1 mile

south of Tin Hut Yard, south of the Burdekin Riyer, on Blue
Range Station (Plate o). The calcareous bedgqeégt-north—east
and dip near vertical to the north-north-west, The limestone
is pecorly fossiliferous and is in places oolitic. The age
suggested by the coral assemblage is Upper Silurian-Lower
Devonian (Appendix 1). '

(ii) Small lenses of limestone and interbedded greywacke
conglomerate crecp out discontinuously in Crooked Creek, over a
length of 150 feet and =z width of 30 to 60 feet, 13 miles
south-west of the Clarke River Telegraph Office. The limestone
varies in colour and texture from a fine-grained, grey, bed

tc 2 cocarse-grained, recrystallized, light-colourcd, bed. The
conglomerate is composed essentially of quartz, chert and
limestone fragments in a quartz greywacke matrix and ranges

in grain size from pebblc to boulder conglomerate. The age,

or. ccral evidence, is probably Upper Silurian-Lower Devonian
(Appendix 1). :

(1id) Massive, low-pinnacled, lenticular limestone is
exposed 2% miles south-west of the Clarke River Telegraph Office
and 2 miles south-east of the junction of Maryvale Creek with
the Clarke River. The limestone has an abundant coralline and
stromatoporoid fauna suggesting a probable Upper Silurian-Lower
Devonian age.

(iv?) From 12 ti 2% miles south-scuth-west of Christmas
Crcek Outstation, on Blue Range Station, fine to medium~-graincd,
grey, fossiliferous limestone outcrops discontinuously as low
pinnacles. The limestonc is poorly fessiliferocus, but the
fossil assemblage indicates a probable Upper Silurian-Lower

ge (Appendix 1).

Tribute Hills Formation

The sediments of the Tribute Hills Formation crop
out as a north-east to south-west trending range of rugged hills
in Tregaskis Parish, south of the Clarke River and the Burdekin
River. The type section is in thc¢ headwaters of Crooke@ Creek
which rises near Tribute Hills (Lat. 19°17'S, Long. 145°28'E)
and flows north to the Clarke River. The Formation consists
essentially of light brown to buff, impure (silty), quartz
sandstone and quartz siltstone but grades into both orthoquartzite
and quartz greywacke. The sediments are well bedded:; beds
range from one to two inches to several fecet thick. Current
bedding occurs in the upper beds of the Formation where regularly
alternating current-bedded, impure, quartz arenite and grey,
quartz greywacke siltstone occur as transition beds immediately
below the Perry Creck Formation.
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The formation is tightly folded; it has an cast-
nocrth-east trend and a stecep regional dip to the north-north-
west., Jointing and fracturing are common,

Along its southern margin the Tribute Hills
Fecrmation is conformable with the Perry Creek Formation and
along its northern boundary it is cverlain by, and interfingers
vith, the Perry Crcek Formaticn. T. the west, near the junction
of Gill Creck and the Clarke River, it is unconformably overlain
by the Clarke River Formation of Carbonifercus age. The
thicknéss of the Tribute Hills Formation is also considerably
less in this area than it is in the type section, possibly it
thins out and/or interfingers with the Perry Creek Formation
alcng strike to the south-west. Probably the Pelican Range
Formation (see beclow) is the continuation of the Tribute Hills
Formaticn to the north or, if the two formations arc nct
contemporancous and continuous under the Clarke River Formation
they at least have the same superpositicnal relaticnship to
adjcining units, and werc deposited under similar conditions
within a short period of cach other.

Pelican Range Formation

The sediments of siec Pelican Range Formation cccupy
the high country of the Pelican Range west of Greenvale Staticon,
and cxtend south to the headwaters of Gill Creek wherc they are
truncated by the down faulted Clarke River TFormation of Carbon-
ifercus age. The type section is along the telegraph line from
the headwaters of Scully's Creck, a tributary of Porphyry Creek,
to Chargcal Creck, a tribgtary of Christmas Creek (i.e. from
Lat, 1973'45"S, Long. 145°8'24"E. tc Lat., 19°5'26"S, Long.
145%11'30"E. approximately).

The lithclogy of the Pelican Range Formation is
similar to that of the Tribute Hills Formation and the Pelican
Range Formation is probably the northern extension of the
Tribute Hillc Formation. If this is the case then one of these
two proposed names is redundant but for the moment it is
preferred to retain the two until the relationship is definitely
proved. When the Pelican Range Formation is traced farther to
the north it may possibly prove to be part of the "Wairuna Beds"
(Maitland, l89l¥.

The Formeticn is tightly folded with a probable

major anticline in the Charcoal Creck area trending north-soutl .
Trend of the Formation gen. rally is north-south with steep dips
ranging from 60Y to 900. Considerable faulting has also

1 a north-scuth direction together with monoclinal

companied by faulting and shearing in cast-nortin-east

the mest important shear zone is between Christmas

Creck and the head of Scully's Creck.

Pelican Range Formation appears to be conformably
underlain by the Perry Creck Formation although high angle
oblique-slip faulting (Nevin, 1931) exists along both its upper

and lower boundaries. The exact age of the Formation is unknown

but it is younger than the Wallace's Well Formation (Silurian)
and older than the limestone members lying above the Tribute
Hills Formation and the Four Mile Creek Formation (Upper
Silurian-Lower Devonian). The thickness is difficult to
determine owing to the folding and lack of marker beds. The
Formation probably has a minimum thickness of 3,000 feet and
a maximum of at least 7,000 feet.
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Four Mile Creek'Formation.

The sediments which form the narrow range of hills
which trend south from the Burdekin River, near the junction
of Perry Creeck, to the headwaters of Four Mile Creek, thence
south-cast to the Clarke River are tentatively named the
Four Mile Creek Formation. The type section is in the upper
rcaches of Four Mile Creek which joins the Clarke River about
5 miles west-south-west of the Clarke River Telegraph Oifice.
Leference sections for the interbedded limestones are in Thatch
Creek and Marble Creek.

The sediments of the Four Milc Creek Formation are
coarse-grained compared with the normally fine-grained sediments
of the Perry Creek Formation. The sediments consist of fine to
coarse~-grained, wellbedded, impure, quartz-conglomerate, quartz
greywacke and limestone conglomerate, medium-grained quartz
greywacke, and rare red quartz greywacke sil“stone. The grey-
wacke siltstone is meire abundant north of Marble Creek than
farther south. Limestone, interbedded with limestone conglom-
erate, occurs north of Thatch Creck, and also north of Marble
Creek., The sediments appear to have been deposited in a shallow
clongate basin; coarse sediments grade into finer grained
sediments in the centre and along the northern and southern
margins of the basin.

The formation is tightly folded, has an arctu%te
trend from north to north-west, =nd its strata dip from 60
to the east and north-east, to vertical.

The Four Mile Crcek Formation is conformably
underlain by the Perry Creek Formation but, to the south-east,
interfingers with the Perry Creck Formatlon which itself
irterfingers with the Tribute Hills Formation some six miles
farther to the south-east along the strike.

The thickness of the sediments is unknown but it
probably rcecaches a maximum of 3,500 feet.

Massive limestonc lenses with interbedded liuscstone-
chert pebble conglomerate occur along the upper margin of the
Four Mile Creek Formation. Thc larger lenses weather to typical
plnnacle shaped outcrops with extensive cave development. Fossil
evidence, based mainly on the coral fauna (Appendix 1), suggests
an Jpper Silurian or Lower Devonian age. Two limestone beds
have been recognized in the Four Mile Creeck Formation. They arcs

(i) Massive lenticular limestone, in which erosion has
Frwm-a ~“-nacles and caves, is exposed north of Marble Creek,
orth-west of Christmas Creeck Outstation. The lens
er 2 length of 1% miles and has a maximum width of

The limestone trends north and is interbedded with
quartz siltstonec and quartz greywacke; it dips steeply to the
cast. Its age ranges from Upper Silurian to Lower Devonian
(Appendix 1).

(ii) . Small limestone lenses and interbedded limestone-
chert pebble conglomerate interbedded with 1mpurb quartz siltstone
and sandstone crop out north of Thatch Creck, 2% miles west of
Christmas Creek outstation. A smaller occurrencce of these beds
occurs $ mile further west. Trend of the sediment is north,

with near-vertical dips. The limestone crops out discontinuocusly
over a length of 1 mile, and has an average width of 50 feet.

Age ranges from Upper Silurian to Lower Devonian
(Appendix 1). _
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Broken River Formation

(i) General. The Br ken River Formation consists of siltstone,
sandstone and limestone, with minor amounts of conglomeratc.
These sediments crop out over about 150 sq. miles on the Clarke
River 4-mile sheet and the Formation is named from the Broken
River, a major tributary of the Clarke River.

(1i) Siltstones and Sandstones. The siltstones of the Broken
River Formation are thin bedded quartz s.ltstones - no greywacke
siltstones occur (c.f. Graveyard Creek Formation). They are
micaceous in places, and are commonly interbedded with coarser
sediments, which range in grainsize up to medium grained
sandstone. The coarser beds are generally only a few inches
thick. Excellent exposures of these sediments may be seen in
the banks of the Broken River, west of the road crossing.

The siltstones are invariably darck grey when fresh;
the slightly coarser beds are lighter in colour. Yellow and
yellow-brown colours characterize weathered outcrops.

During orogenic deformation the siltstones were
incompetant and were folded into numerous small, minor folds.
Because of the generally poor siltstone outcrop, it is not
possible to trace particular beas for any great distance.
Numerous small faults also disrupt the sequence.

The siltstone sequence can thus be described as
"crumpled" although this does not imply isoclinal folding.

Graded bedding is not found in the sediments of the
Broken River Formpation and current bedding is rare. In some
areas (e.g. at Broken River road crossing) the siltstones are
well cleaved; this gives rise to "pencils" of siltstone when
they cut across the bedding at an acute angle.

Minor lenses of quartz pebble conglomerate occur
in places but the most important conglomerate beds occur in the
Broken River section.

(iii) Limestone. ILimestone lcenses constitute an important part

of the Broken River Formation. They are generally thick and in

most cases contain abundant, well-prescrved, coral faunas, This
enables the limestone lenses to be assigned definite ages, which
range from Upper Silurian to Middle Devonian.,

(iv) Type Section. At the beginning of the 1957 field season

it was decided to try to measure a section through the Broken
tion along the Broken River. It was thought that a
uous, more complete, and less structurally disturbed
1d be found here than in the Pandanus Creek arca.

However, from later mapping it became obvious that
the Pandanus Creek areca section, despite its poorer ocutcrop and
apparent complexity was, in fact, a more straight-forward one
shan that in the Broken River area.

Unfortunately there was not time to measure a
second section in the Pandanus Creek area but approximate thick-
nesses have been estimated as a comparison with the Broken River
section.

(a; Broken River Section

This section is'complex. The core of the Bull Creck
Anticline (Plate 3) is intruded by granodiorite and hence effects
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the thickness measurements of sediments exposed in the anticline.
Further the siltstones have been folded into such complex minor
structures that their thickness camnot be accurately measuredi

Stratigraphically higher up the section in the
Broken River the structure is not clear and betwecn the H
Limcstone Lens, near 6-mile Yard, and the base of the Bundock
Creek Formation the siltstones have been folded into such
complex minor structures that the major structure of the area
cannot be worked out from themn.

Unfortunately the limestone lenses do not crop out
continuously, and hence the overall structure camnot be deduccd
from a study of these beds.

The only method available thereforc for determining
the secquence of the beds upsteam from the G Limestone Lens in
the Broken River area is that of palacontolo-ical dating, coupled
with the obvious stratigraphic fact that the beds immediately
adjoining the Bundock Creek Formation must be the ycungest in
the marine sequence of the Broken River Formation.

On palacontological evidence the F, G, H and J
Limestone Lenses and the various other limestone lenses that
occur 1n the Broken River section between the top of Jack's
Linestone Member and the base of the Bundock Creek Formation
are all Middle Devonian,

Two alternative interpretations of the Devonian
(as distinct from the Silurian) sequence in the Broken River
section must be considered. Either an extremely thick,
unrepeated Middle Devonian serics of sediments is present or
else the Middle Devonian sediments have been repeated several
times by folding or faulting. The structural cvidence suggests
that the second interpretation is more likely to be correct.

The base of the Broken River Formation is not
exposed in the Broken River area as the Formation has been
faultcd against the Clarke River Formation, of Carboniferous
age, east of the Pandanus Creek-Wando Valc road crossing of the
Broken River.

Considering all these factors the following section
is regarded to be the most accurate assessment of the thickness
of ihe Broken River Formation in the Broken River area:

Top Passes conformably upwards into Bundock Creck
Formation.

Tt »f dark grey, fine-grained, thin bedded sandstone and
siltstone, with some interbedded fine and medium-
grained quartzite at the base.

5000(?) feet of thin-bedded, grey, siltstone and fine to
mediun~-grained sandstone with prominent limestone
lenses up to 1150 fect thick., The uppermost part
of this unit consists of interbedded siltstone (with
marine fossils) and quartzite (with plant fragnents).

910 feet of thin bedded, poorly outcropping, grey siltstone.

910 feet of light grey, poorly-bedded limestone. _

750 feet of thin-bedded, grey, siltstone and calcareous siltstone.
250 feet of light grey, poor-bedded limestone.

630 feet of grey siltstone

630 feet of interbedded quartz pebble conglomerate and
thin-bedded, grey, siltstone. The conglomerate
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also contains pebbles of quartzite and sandstone.

3500 feet of interbedded siltstone and fine to medium-graincd
sandstone, in places silicified to guartzite. Beds
from several inches to several feet thick.

Lowest horizon exposed.

(m) Pandanus Creek Section

A type scction for the Broken River Formation will
bo measured in the Pandanus Creeck area during the 1958 field
season.

Upper Silurian Limestone

Jack Limestone Mcmber

This is named from Jack Hills after R. L. Jack,
fermer Queensland Government Geologist, who in 1886 was the
first to describe the Broken River limestones. Jack Limestone
consists of three major lonses:

B Lens (SujB)*

This lens crops out ncar the hcadwatcers of one of
the major tributarics of Bask Crcek. Its outcrops delineate a
synclinal and an anticlinal structurc.

The limestone ic grey and is up to about 960 fceet
thick. Fossils arc not easily scen on the weathered surface
but a collection of fossils of Upper Silurian age was obtzained
from a small gorge cut through the Member by the tributary of
Back Crcek.

_ The limestone cannot be traced cortinuously around
the two structures mentioned but structure suggests that this
Lens does, in fact, outline a syncline and an anticline.

The Fossil Collection from this Member is BRSZS.
C Lens (Sujc)

C Lens is the most persistent lens of the Jack
Limestone Member. This lens crops out in a general north-
castcrly direction for a distance of 8 miles in the Broken River
arca. South of a point about 1 mile ncrth of the Broken River
the lens is divided into two parts by intercalated siltstones.
Mh~ moswdme~ thickness of the lens is 1910 feet.,

The limestonc is light grey, with poorly defined
o, 1 dips steeply (almost vertically). It occurs on
the north-western- limb of & major anticlinal structure - the
Bull Creck Anticline.

In the banks of the Broken River, immediately cast
of the western branch of C Lens, a remarkable occurrence of thin
bedded, calcareous siltstone is exposed. The individual beds
are 1-2" thick and almost cvery bed is tightly packed with fossil
corals (Fossil Collections BRS8, BRS50).

-

* The letter of cach limestone lens is suffixed after the
abbreviation of the formation: thus "Sujr" refers to the
B limestone lens of the Jeeck-ldmsghone Meiber:
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The Broken River cufs a small gorge through the
western branch of Jack's Limestone Member.

Fossil Collectiocns. from C Lens are BRS7, BRS9
and BRS27.

D Lens (Sujyp)

The D Limestone Lens crops out over an area of
0.4 sg. miles and has a maximum thickness of at least 700 feet.

It is a grey limestone, with poorly developed bedding. TIossils

are present but not abundant.

The lens is folded into a small anticlinorium,
It does not appear on structural evidence to occupy the same
stratigraphic position as the C Limestone Lens although it lies
on the south-eastern limb of the major anticlinal structure
known as the Bull Creek Anticline. The outciop of this Lens
is limited along its eastern margin by overlying basalt,

At its norther extremity it is immediately underlain
by fossiliferous, thin-bedded, calcareous siltstone similar to
that occurring between the two branches of C Limestone Lens in
the Broken River section.

Fossil Collections are BRS1, BRS2, BRS46 and BRS47.

Lower Devonian Limestone

A Lens (D1b,)

This thick limestone lens occupies a lower strati-
graphic position than the B Lens at Martin's Well, but fossils
are not common in it and the material obtained is not sufficiently
diagnostic to determine whether it should be assigned to the
Lower Devonian or to the Upper Silurian.

The lens crops out near the headwaters of Magpie
Creek as a prominent ridge of grey limestome, interbedded with
some siltstone and sandstone; it is ahout 1,530 feet thick and
4 miles long. :

The Foseil collection from A Lens is BRS20,
B Lens (DIbB)

This limestone crops out as a persistent low ridge
in the general area between Martin's #ell and Lockup Well
It outlines a large south-west plunging anticlinal
synclinal nose to the west,

The greatest thickness of the B Limestone Lens
is about 1010 feet and its total outcrop length is about 113
miles. It is a grey limestone, with bedding planes obscure
(perhaps largely because of the nature of the outcrop).

Abundant, well-preserved Lower Devonian corals
are present in the lens and may be collected at Martin's well,
where coral colonies and individual corals have weathered out
of the limestone and are scattered on the ground.

The trace of the lens in outcrop shows that the
Magpie Creek Anticline has been modified by a synclinal buckel.

Fossil Collections are BRS37 and 10/5/5075 (1956).
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Middle Devonian Limestone

A Lens (DmbA)

This major limestone lens crops out in Pandanus
Creek, about + mile west of Pandanus Creek Station. The road
from Lyndhurst to Wando Vale traverses it for some 2%-miles
along strike. :

The Lens does not consist entirely of limestone,
but rather of predominant limestone interbedded with silvstone and
sandstone. It crops out over a length of 6% miles and a width
of up to % mile. Some thickness (maximum) is 2,710 feet.

Fossil Collections are BRS25, BRS36, 1/5/5071 (1956),
5/4/5167 (1956) and 10/5/5073 (1956).

C Lens (Dmbc)

The C limestone lens crops out over an area of nearly
8 square miles to the east of "Pandanus Creek" Homestead. It
outlines the nose of a syncline and forms the nose of an anti-
clinal structure. It is thickest in the Martin's Well Syncline
where it is about 1,690 feet thick. The thickness in the Magpie
Creek Anticline cannot be determ._ned.

The area of C limestone lens, as shown on Plate 3,
includes numerous small discontinuous lenses of siltstone and
fine-grained sandstone. Although the overall structure of the
castern part of the outcrop of this lens is anticlinal, in
detail the structure is complex. Outcrops are not adequate to
permit the mapping of the detailed structure, but some idea of
its complexity can be gained from outcrops in the bed of a small
creck north of the Pandanus Creek-Wando Vale road.

Owing to this complexity of structure most of the
fossil collections from the lens cannot be placed in stratigraphic
sequence but must be regarded as a composite collection. However
Collection BRS38 is from the base of the lens and BRS39 is from
the top.

Fossil Collections are BRS38, BRS24,
%0é645117 (1956), 12/6/5117 (1956), 13/6/5117 (1956) and
8RS 39,

D Lens (Dme)

This Lens crops out at Lockup Well (Plate 3) on the
'Pandanus Creek'" Station to Basalt Well. The exposurc
211 is not very extensive but on palaeontological
mch larger belt of limestone farther west has been
wncruaea rn the unit.

The western belt has an outcrop length of 4 miles
and a maximum thickness of 2,150 feect. Its eastern boundlary is
partly obscured by overlying basalt (Plate 3).

The D Limestone Lens outlines part of a major
syncline.

Fossil Collections are BRS21, BRS40, BRS22,
BRS41 and BRS23.
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E Lens (DmbE)

E Lens crops out over about 2% square miles near
Jessie Springs. The fairly large area of outcrop is due to
complex folding. To the north the lens is masked by laterite.
The shape of the outcrop suggests that it probably occurs in
an area of pitch change with an anticline to the east.

E Limestone Lens consists almost entirely of light
grey limestone with poorly developed bedding. It crops out in
low relief country marked by thick scrub which in places is
almost impenctrable.

Exact correlation with B Lens, near Lockup Well,
cannot be established con structural grounds owing to lateritec
and basalt cover between the two lenses. However, on palae-
ontological grounds E Lens is correlated with B Lens and other
associated small lenses.

Fossil Collections are BRS25 and BRSH2.
F Lens (Dme)

This limestone lens crops out over an area of 4%
square miles near Dosey Creek, south of the Broken River., It
outlines, in part, the major antviclinal structure named "Bull
Creek Anticline", and is up to at least 1,150 feet thick.

As with most of the thick limestone units, this
lens does not consict exclusively of limestone - beds of siltstone,
sandstone, and quartz pebble conglomerate are interbedded with
the limestone. A prominent conglomerate bed occurs near the
south-western boundary of the outcrop.

Fossils were not collected from the lens itself
but some very good collections were made in calcareous beds
near the southern end of it.

G Lens (DmbG)

The G Lens crops out over 2 total length of almost
5 miles in the Broken River area. The maximum ~idth of outcrop
is 3,750 feet but the true thickness of the lens is not known
because of structural complexity.

The lens can best be described as of interbedded
limestone and siltstone, with limestone predominant. At the top
and bottom of the lens the beds are only a few inches thick, but
in the mentral portions limestone beds 5-10 ft. thick occur.

A small, tight syncline, plunging south at 800,
vithin the lens in the bed of the Broken River.

Fossil Collections are BRS10, BRS1l, BRS48 and
BRS61. '

I Lens (DmbI)

_ This lens crops out just south of D Lens. It
consists of several small lenses of limestone interbedded with
siltstone and contains an extraordinarily abundant brachiopod
and coral fauna. Its total outcrop length is 1% mile.

The accompanying diagram shows the type section.
The Fossil Collections from I Lens is BRS59,
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It is interesting to note the distinct faunal
assemblages found associated with the various types of sediment.
Although no detailed palaeoecological work could be carried out
during the regional mapping programme in 1957 varicus distinct
associations were recognized:

(a) Compound rugose corals and large stromatoporoids are
commonly found in rather massive occurrences of grey limestonc.

(b) Thin grey limestone lenses generally contain either large
solitary éorals (e.g. Cystiphyllum, Dohmophyllum, eic.) or
Amphipora-Columnaria (Favistella) asseublages.

(¢) Thin black limestone beds and lenses contain gastropods or
brachiopods. ‘

(d) Siltstones, typically with small pods and lenses of grey
limestone, are characterised by Calceola-bdrachiopod faunas.

These remarks are intended to be taken as a rough
guide only but there is no doubt that much very valuable palaco-
ecological information could be obtained by close study of the
Pandanus Creek-Broken River arese. The zone of change from clean
grey limestone containing rugose corals to siltstone containing
Calceola and brachiopods is particularly well exposed in the
general area of Craigie Outstation.

H Lens (DmbH)

The H Limestone Lens crops out over a length of
22 miles in the Broken River area, near the 6-mile Yard of
Wando Vale (Plate 3). It has a maximum thickness of about
900 feet. The limestone is generally massive and grey, and
contains rugosce corals but at its northern end it is black and
has a brachiopod fauna.

Apparently the H Lens is yet another repetition of
the Middle Dcvonian limestone horizon of the Middle Devonian
limestone horizon and is equivalent to the F and G Lenses.

Fossil Collections BRS3, BRS5, BRS45,.

J Lens (Dme)

The J Lens crops out near Page Creek, a small
tributary of the Broken River (Plate 4). It delineates an
anticlinal nose and crops out over 2% miles. It is bounded
to the south of overlying basalt.

It was thought that this limestone Lens would be

n the cthers in the Broken River area, as it occurs
svws v ~w8€ 0f the Bundock Creck Formatiocn., However, it too
is Middle Devonian; the base of the Bundock Creek Formation
nust therefore be regarded as late Middle Devonian., This dating
is supported by the Middle Devonian age of a limestone breccia
bed which crops out immediately below the base of the Bundock
Creck Formation near Pandanus Creek Homestead.

The J Lens is composed of a fairly massive,
grey limestone and contains well preserved corals - fossil
collection BRSH57.

Other Occurrences of Limestone and Limestone Breccia

A prominent belt of limestone breccia crops out a2bout
3 miles north-north-west of Pandanus Creck Homestead (Plates 2 & 3).
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It has an ocutcrop length of 2% miles and a maximum thickness of
about 3,000 feet.

The origin of this limestone breccia is nct clear.
It appears to be a rcef breccia which has formed in situ, or
almost in situ, but no reef has been found from which it could
have been derived. DPossibly, however, the parent reef may have
baen topographically above the breccia and has been eroded away.

The limestone breccia cconsists of angular fragments
of limestone, commonly containing fossil corals, and set in a
limestone matrix. Most of the angular fragments are saveral
inches across; some are red, in contrast to the grey matrix
of the rock.

On fossil evidence the age of the limestone
breccia is Middle Devonian. (Fossil Collections BRS34,

4/4/5167).

Varicus other occurrences of limestone and limestcne
breccia are known within the Broken River Formation. Where these
were encountered, fossils if present werc collected and localities
were recorded on the maps. They are too small to warrant separate
description, particularly as they dc¢ not yeild any further
information on the geological age of the Broken River Formation.

Palacontology of the Siltstones

Both merine and plant fossils have been found in
the siltstones of the Broken River dormaticn.

(2) Marine. Marine fossils cccur in siltstones about + mile
west of the H Limestone Lens. They are mainly brachicpod, but
sclitary corals, trilobites and other forms also occur.

Very rich brachiopod fossil localicies are found in
the siltstones and mudstones in the general area of I Limestone
Lens. Small gastropouds, Calceola-type corals, and other forms
are also found in abundance in the area.

(b) Non-Marine. At several localities in the bed of the Broken
River, both east and west of the road crossing, abundant plant
fossils have been fournd. They cannot be positively referred to
any existing genera but appear to have affinities with Barino-
hyton and similar forms. They must represent a very early,
primitive flora as they occur in beds of Upper Silurian age.

Fragments of unidentifiable plant stems have also
.n the area south of I Limestone Lens and just below
the Bundock Creek Formation in the Broken River sectiomn.

Summary and Relationships

The Broken River Formation is a marine sequence and
ranges in age from Upper Silurian to Middle Devonian.

In the Broken River section transition beds occur
at the top of the Broken River Formation. They are conformably
overlain by the non-marine Bundock Creek Formation. The
transition beds consist of alternating siltstone and subordinate
limestone, with marine fossils, and quartzite, with plant fragments.

The fossil faunas of the Broken River Formation are
exceptionally abundant and diverse and will be described in
a detailed separate publication by Dr. D. Hill, of the University
of Queensland.
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Bundock Creek Formation

The Bundock Creek Formation crops out over a total
area, of about 400 square miles on the Clarke River 4-mile Sheet.

It is essentially a non-marine sandstone formation,
containing plant fossils. Several minor fossiliferous limestone
lenses occur but, on the whole, the Formation contains few fossils.

The clastic rocks of the Formation range in grainsize
from siltstone to conglomerate but by far the greatest proportion
have a grainsize within the arenite range.

A section was measured through the Bundock Creek
Formation along the Broken River and its tributaries. Exposure
of the softer beds is poor and it was considered that accurate
section measurement was not warranted. The section was measured
by careful plotting of detailed ground observations on the
aerial photographs and is reproduced below:

Bottom

6500 feet of fine to medium grained, thin bedded, grey and
yellow-brown (weathered), poorly outcropping,
micaceous sandstone interbedded with light grey,
medium grained, cusrent bedded quartzite. Quartzite
beds are, in general, 5-30 feet thick and do not
constitute more than 10% of the section. DPlant
fossils occur in a 1 inch thick dark grey shale bed
4600 feet above the base of the 6500 feet unit.

6100 feet of fine to medium grained, thin bedded, grey, yellow-
brown (weathered) and some purple-maroon, poorly-
outcropping, micaceous sandstone interbedded with
light grey, medium to coarse grained, currcnt
bedded quartzite and sandstone, in places conglom-
eratic. Beds in general are 5-30 feet thigk.

3600 feet of light grey, medium to coarse-grained, current-
bedded, sandstone interbedded with quartzite,
commonly conglomeratic anc. soft, weathered, yecllow-
brown sandstone which crops out very poorly.

600 feet of light grey, medium grained, current-bedded, quartzite
interbedded with purple-maroon, fine grained, -
micaceous sandstone or subgreywacke. Beds in general
arc 10-30 feet thick.

1700 feet of light grey, and purplish, current-bedded, medium
to coarse-grained, conglomeratic, sandstone.

f interbedded purple, current-bedded, conglomerate
with sub-angular to sub-rounded pebbles of red
Jasper, quartz, and rare white vein quartz, set in
a purple sandstone matrix and purplish conglomeratic
sandstone and dark red, fine-grained sqndstone and
micaceous siltstone.

(Red Range )

900 feet of light grey (in places light purple), medium-grained
current-bedded sandstone with numerous conglomeratic
layers that contain subrounded pebbles of quartzite,
veln quartz, and a few schistose rock types.
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3000 feet of light grey, medium-grained, current-bedded, .
gquartzite with subordinate fine grained guartzite,
and one 5 ft. bed of conglomerate with sub-rcunded
pebbles and cobbles of quartzite and vein quartz
at the base. Passes conformadly downwards (with
interlayering) into the marine Broken River
Formation.

23,000 feet Total thickness of Bundock Creck Formatidn.

Near the junction of the Gregory and Clarke Rivers
the medium to coarsc-grained, strongly current bedded, sandstones
contain an appreciable percentage of pink orthoclacse crystals
and some are almost arkose. Associated with the feldspatchic
sandstones are conglomerate beds, with pebbles and cobbles of
red granite, quartzite, mica schist and vein quartz, set in a
feldspathic sandstone matrix.

" The source for the arkosic sandstones mist have
been at no great distance since the crystals or orthoclase
are well preserved. The fact that the sandstones of the Bundock
Creek Formation generally contain an appreciable percentage of
mica also suggests that theprovenance of the Formation must have
contained metamorphics and grarites.

Although not everywhere prescnt, beds of purple
and maroon sediments characterize the Bundock Creek Formation -
these colours are not found in sediments of the Broken River
Formation.

In places the sandstones of the Bundock Creek
Fecrmation have been wholly or partly silicified, giving rise to
quartzites and partly silicified sandstone. Tae origin of this
silicification is not clear. '

In the general area of Pandanus Creek Station the
base of the Bundock Creck Formation is not as obvious as in the
Broken River scction. About 5 miles north-west of Pandanus
Creek Station (Platc 2) the base of the Bundock Creek Formation
has heen placed at the base of a dist:inctive unit of current
bedded, maroon conglomerate and conglomeratic sandstone. In
the Martin's Well Syncline the base of the Bundock Creek Formation
is marked by a bed of pebble conglomerate with sub-angular to
sub-rounded pebbles - mainly of white vein quartz, but some of
haematised siltstone - set in a silicified sandstone matrix.

A prominent conglomerate bed is exposed in Red
Tormss f+ has an outcrop length of about 10 miles and is up
t -wide. Details of lithology arc given in the type
the Bundock Creek Formation. The intense purple
S lours of the sediments are its most striking feature:
they gavb rise to the name '"Red Range".

A small isolated lens of limestone breccia is also
known in the Bundock Creek Formation. It consists of fragments
of limestone, and some red jasper, set in a limestone matrix
that contains some sandy material.

On the castern side of the synclinal structure
near Catfish Mountain (Plate 5) limestone is exposed in a small
creck, where it consists of thin beds of limestone, 1-2 feet
thick, interbedded with soft, weathered, grey siltstone. A
coral funa (BRS16) from this locality hab been determined to
be Frasnian (Upper Devonian) in age.
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On the western side of the syncline the limestone
bed consists of a single thin band of limestone, interbedded
with medium to coarse-grained sandstone and siltstone, some of
which are maroon,

Palacontology and Age of the Bundock Creek Formation.

On the fossil evidence available the Bundock Creek
Formation ranges in age from Upper Devonian to probably Lower
Carbcniferous.,

The limestone lens (Frasnian) near Catfish Creek
is believed to be fairly high in the sequence. The highest
stratigraphic horizon in which marine fossils (BRS68, Plate 3)
have been found is about 3,000 fecet below the top of the measurecd
scetion and about 13 miles north of it. Several thin beds of
black limestone (up to 1 ft. thick) are interbcdded with very
weathered micaceous siltstone at this locality. The fauna
collacted from the limestone beds have been determined as
probably Lower Carboniferous (Tournaisian).

Plant fossils from the Bundock Creck Formation
consist of a lepidodendroid plant which was preserved in a
"floater" found near the junction of the Gregory and Clarke
Rivers. Also Peilophyton type plants were observed in 1956
(White and Hughes, 1957, in the Bundock Creek Formation near
the Hann Highway.

CARBONIFEROUS

Clarke River Formation

The Clarke River Formation crops out over an
extensive area on the Pcerphyry, Niall and Montgomery Range l-nile
sheets, and to a less extent cn the Phantom Creck and Yering
l-mile sheets. The three main areas of exposure are:

(i) in the Blue Range, west of Blue Range Station (Plate 6).

(ii) in the high country forming the divide between Porphyry

' and Gill Creeks on the north arl the Clarke River c¢n the
south, and extending south-eastward to Maryvale Creck
and under the Tertiary basalt to Emu Creek, on Bluff
Downs Station (Plate 6)

(iii) in two smaller areas between Porphyry Creek and Gray
© Creck (Plates 2 and 6).

The Formation generally gives rise to rugged count:y
1try crossed by erosion ridges (hogbacks) of coarse

. The type section is along the Clarke River fronm 3
miles above the junction of Yates Creck to the Clarke River
Telegraph office; the formation is named after the Clarke
River. The sediments were first described by Saint Smith (1922),
who proposed the name Clarke River Series and ascribed = Lower
Carboniferous age to the sequence,

The Formation consists essentially of coarse-grained
quartz sandstone, quartz greywacke, siltstone and quartz conglon-
erate, with a basal greywacke conglomerate or calcareous sequence.

There are three areas where the basal calcareous
sequence 1is exposed:
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(i) Blue Range Ares

In the Blue Range area a calcareous marine seguence
unconf ormably overlies the Perry Creek Formation either directly
or separated from the unconformity by about 30 feet of gquartz
greywacke.

The sequence consists of grey calcareous siltstone
and fine sandstone with rare thin beds of algal limestone. The
merber is richly fossiliferous; it contains coral, brachiopod,
gastropod, lamellibranch and crinoid fossils, indicating a
probable Tournaisian age. The calcareous beds commonly contain
Lepidodendron which are proportionally more abundant towards
the top of the beds, where the sequence passes through fine
quartz siltstone and sandstone into coarse sandstone and fine
conglomerate, apparently of freshwater origin.

The thickness of the calcareous sequence varies
considerably, from one to two feet in the area of Blue Range
east of Mt. Dudley, to several hundred feet in “he lower Francis
Creek area. On Blue Range, east of Mt. Dudley, the member lies
directly on the steeply dipping Perry Creek Formation, except
where it overlies one small doubtful exposure of the Gowrie
Conglomerate(?) which infills a depression in the old land
surface. At a point on the range 5.8 miles north-cast of Blue
Range Station the succession is separated from the unconformity
by 30 feet of well-bedded fine quartz conglomerate and coarsc
arenite. In the lower Francis Creek area thc unconformity was
not observed but the calcarcous sequence lies conformably above
quartz-jasper conglomerates similar to those occurring elsewhere
in the Clarke River Formation. It seems reasonable to assume
that the Blue Range Member thins out in a northerly direction
and overlaps a basal quartz conglomcrate.

(ii) Gill Creek Area

A calcareous sequence similar to that in the Blue
Range area occurs in the right hand branch of Gill Creck, 2 miles
above its junction with Gill Creek proper. Onty a sm2ll thick-
ness (30 feet?) of calcareous sediments, consisting of calcarceous
siltstone, quartz siltstone and calcareous quartz greywacke,
with rare limestone pods is exposed. :

The calcareous sequence is conformably underlain by
coarse quartz sandstone and fine quartz-jasper conglomerate of
the Clarke River Formation, which are downfaulted against the
Perry Creek Formation. It is confcrmably overlsin by a sequence
of micaceous and feldspathic sandstone and siltstone, micaceous
quartz greywacke and fine quartz pebble conglomerate.

The marine fossil evidence suggests an Upper
ver Carboniferous age for the ocalcareous beds in the
“res. ~.pidodendron is a common associate with the marine
brachiopods and is also occasionally found in the overlying
scdiments.

(iii) Burnt Coat Area

Limestone crops out in the Burnt Coat section of
Greenvale holding near Gray Creek (Plate 2). It is exposed
in the core of a small anticline and is both underlain and
overlain by quartz conglcemerate and quartz greywacke of the
Clarke River Formation. The limestone is up to 50' thick
and is well bedded and blue-grey, and is interbedded with
calcareous sandstone. The limestone is abundantly fossiliferous
it contains brachiopods, gastropods, pelecypods and nautiloids,
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which on preliminary examination (locality No. 2259), plate 2
and Appendix I) suggest a Devonian or Lower Carboniferous age.

The limestone is similar in lithology and strati-
graphic position to the calcareous beds in the Blue Range and
Gill Creck areas and represents a marine intercalation near
the base of the Clarke River Formation.

The conglcnerate of the Clarke River Formation
contains abundant red, pink, or black jasper pebbles, together
with white quartz and small fragments of kaolinitic material
which was possibly originally of feldspathic origin. The coarser
secdiments of the Formation are well bedded, and generally current-
bedded, on a large scale., The finer, micaceous, cormnionly red to
lavender sandstone and siltstone are readily fissile. In places
they are ripple marked.

In the upper New Chunm Creek area north-west of Niall
1 mile sheet (Plate 6) pebble conglomerate occurs. It is composed
of weathered rhyolite end quartz porphyry. Manv of the inter-
bedded scdiments are arkosic and/or appcar to be tuffaceous.
These sediments probably lie slightly above the horizon repres-—
ented by the calcarcous beds of Gill Creek. In the north-easterh
area of Blue Range Tweedale and Bush (1958) report that rhyolite
associated with the "Star Beds" (Jack, 1879) of the same agc as
the Clarke River Formation, unccuformably overlie "the Kangaroo
Hills Series". The Kangaroo Hills Series is probably equivalent
to the Perry Creck Formation. Also, in the arga from Tomahawk
Creek to the Burdckin River, 2 few miles below the junction of
the Douglas River, the "Kangaroo Hills Series" is overlain
uncenformably by tuff and rhyolite, which are, in turn, conform-
ably overlain by conglomeratc of the "Star Beds".

Gowrie Conglomeratc Member

The Gowrie Conglomerate Member lies unconformably
on the Tribute Hills Formation in the Gowrie Hills, south of the
Clarke River Telegraph Office (Plate 6).

The sediments consist of pebble and ccbble greywacke
conglcemerate, showing little bedding ard no sorting of matcrial,
The pebbles are of quartz, chert, qugrtz greywacke siltstone,
quartz greywacke, quartzite and quartz siltstone; in fact almost
all the rock types, except limestone, of the older Perry Crcek
and Tribute Hills Formations may be rceccognized as boulders in
the conglomerate.

The sequence varics greatly in thickness, and is a
Cot 7 ley-fill type deposit probably of piedmont origin.
sratc is confined to the Gowriec Hills, cxcept for a
currence on Blue Range.

From this evidence it seems probable that acid
vulcanicity occurred early in the deposition of the Clarkc River
Formation. DPossibly this activity took place during the period
of emergence from marine conditions to fresh water terrcstrial
deposits, representced by the gquartz conglomerate.

The Clarke River Formation is moderately folded,
the major 8xial trends varying from north-cast to north. Dips
average 407 but are commonly less. The Formation is downfaulted
against the Perry Creek Formation and the Pelican Range Formation.
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The downfaulting is particularly noticeable along the western

or northern margins of the sedimentary basins occupied by the
Clarke River Formation. Folds commonly pass into faults,
particularly in many of the coarscr sediments. Near the upper
recaches of the right hand branch of Gill Creek asymmetrical
folds with axes dipping north and west suggest a relative

thirust movement to the south-cast or at right angles to the
fault between the Clarke River Formaetion the old Siluro-Devonian
seCiments, This thrust movement may be due to compressive forceq
(acting in this direction) or to a thrust movement of the
sedimerts ncar the margin of the downfaulted block, the

asymmetry then being largely the result of faulting, while the
major portion of the folding was caused by other tcctonic

forces acting prior to block faulting.

MESOZOIC

Mesozoic {reshwater and marine seciments form the

2astern margin of the Great Artesian Basin. Small outliers
of sandstone, with some conglonerate, are exposed on the western
part of the Castle Hill One Mile Sheet (Plate 5). These sedi-
nents are unfossiliferous and unconformably overlie the southern
nmargin of the Forsayth Batholith (White and Hughes, 1957). They
are tentatively regarded as repiesenting the eastern limit of
Mesozoic sedimentation and as part of the intake beds for the
Great hArtesian Basin - the "Blythesdale Group" of Whitehouse
(1955). The age of the Blythcsdale Group ranges from the Upper
Jurassic to the Lower Cretaceous.

TERTIARY
BASALT

Little mapping was carried out on the basalts, which
crop out in two main areas in the region mapping. These are the
Nulla Nulle aceca (the "Nulla Province" of Twidale, 1956) and the
Chudleigh area (the "Chudleigh Province" of Twidale, 1956)
(Plates 5 & 6). Twidale (1956) divided the Chudleigh Province
into the Newer Chudleigh Basalt of early to niddle Ploistocene
age, and the Older Chudleigh Basalt of Pliocene to early
Pleistocene age.

The basalt of the Chudlelgh Prov1nce forms a broad

“1,nd Elnuslelgh Rlvers and the Clarke Rlvbr, a trlbutary
.ckin River, which flows east into the South Pacific

Outliers of basalt exposed as.fillings of old river
valleys and crop out as mesas in the Lucky Creck and Wyandottc
area (Plate 2); they are probabl part of the basalt of the
"Mcbride Province" (Twidale, 1957), which crops out farther
north in the Mt. Surprise- Conguboy area,.

Stovens (1956) has described some of the basalt
from the "Mcbride Province" as an iddingsite-olivine basalt.

LATERITE

Laterite crops out as deposits capping Tertiary
and Palaeozoic sediments and serpentinite. Only that part of the
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latcrite which overlies the serpentinite in the Hall's Reward
Mine and Gray Creck arcas was investigated in 1957. It contains
small amounts of nickel - up to 0.5% Ni - and has been described
by White, Branch and Green, 1958.

Recently Simonett (1957) has described the laterite
and other ironstone soils from this arcea. He considers the
latcrite to be Tertiary, Pleistocene, and Recent in age, and
the ironstone soils to be Post-Tertiary in age.

I GNEOUS ROCKS

Serpentinite, gabbro and reclated basic rocks,
rhyolite, and granitic and dioritic rocks have been intruded into
the Precambrian and Palaeozoic successicns. .

SERPENTINITE AND RELATED GABBRO

Intrusions of these rocks are restricted to the
Hall's Reward Mine (Plates 2 and 7) and the Gray Creck arcas
(Plate 2). 1In addition to serpentinite there are other ultra-
basic and basic rocks, such as dunite, peridotite, and
pyroxenite (diallagite).

The scerpentinite and gabbro intrusions of the
Hall's Reward Mine arca have been described by White, Branch
and Grecn (1958). The petrology of the serpentinite, gabbro
and rclated basic intrusions (Gray Creek Complex, Boiler Gully
Complex and Sandalwood Scrpentinite) of the Gray Creck area have
been described in detail by Green (1958).

Previous geologists, including Bryan and Jones
(1945) and Hill (1951), considered that the main serpentinite
intrusion in Qucensland took place in Middle Devonian. Wilkinson
(1953) suggcsted the possibility of two ages of Palaeozoic
serpentinite intrusion in Southern Queensland.

The 1957 napping has show~ that there are two
ages of serpentinite and gabbro intrusion in North Qucensland:
one intrusion probably towards the end of the Precambrian, and
the olher early in the Carboniferous. None of the ultrabasic
and basic rocks intrudes the Lower to Middle Carboniferous Clarke
River Formation.

RHYOLITE AND PORPHYRY

Rhyolite and porphyry crop out throughout the arca.
mplaced in Palaeozoic sediments, probably commencing
;v Devenian and attaining their mexinmum developnent
AnsgorpemiTcecrous or Permian time. They are considered to be
“of *gifiilar age to other rhyolites and porphyry suites in
Northern Qucensland, such as the "Croydon Felsites" (Honman,
1937), the "Newcastle Range Porphyries" (Jensen, 1923) and
the "Featherbed Range Porphyries" (Jensen, 19203.

The largest mass is exposed in the Newcastle Range
near Binasleigh. A4 detailed study of this mass has been started
by C.D. Branch.

Both intrusive and cxtrusive porphyritic rhyolites
can be recognized. They are generally genetically related to
granite. In places such as in the Gregory Range nmass, rhyolite
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is exposed as granite hoods and grades into underlying granite.

" In other places, such as the Newcastle Range, thick rhyolite

flows have been emplaced probably by ceuldron subsidence of the
country rock accompanied by ring dykes; extrusion was closely
followed by intrusion of granite of similar composition into
the core of the subsided volcanic area.

NEWCASTLE RANGE VOLCANICS

The Newcastle Range is near Einasleigh, 160 miles
south-west of Cairns; it rises as an arid, U-shaped block,
500'-600' above the surrounding countryside. This mass, which
measures 60 by 26 miles (maximum), is composed mainly of
extrusive porphyritic rhyolite with which is associated some
fragmental material and thin basal sediments. The succession
has been tentatively named the Newcastle Range Volcanics.

In 1892 Jack and Etheridge described the rocks *®
composing the range as an altered ash. Cameron (1900) considered
them to be porphyry. The volcanics of the Newcastle Range were
named the "Newcastle Nange Porphyry" by Jensen (1923). Hills
(1946) suggested that the porphyry was intruded along a line of
weakness coinciding with a change in trend of the Precambrian
mctamorphics. Later Denmcad (1947a) described rhyolite and
breccia from the rangz about 4 miles south of Eveleigh Station.
During the 1956 survey marine sediments were mapped at the basec
of the range near Einasleigh (White and Hwghes, 1957), which
together with the volcanics were included in the "Croydon
Complex" of Upper Palacozoic age. The Newcastle Range Volcanics
include some intrusive granite, and also surrounding porphyritic
rhyolite dykes (Plate 8?. '

The Newcastle Range Volcanics form into two
physiographic and gecological units:

(i) The Eastern Newcastle Range : a near circular arca approxi-
mately seven miles in diameter, centred 13 miles north-west
of Einasleigh.

(ii) The Main Newcastle Range : a north-south elongate area,

60 miles by 12 miles, the centre of which is near the
western side of the Eastern Newcestle Range.

(i) Eastern Newcastle Range

The strata form a shallow structural bagin in which
marginal dips range from 70~ in the north to 20-30" in the east,
west and south, and dips in the centre near-horizontal. The
geclogical record, subsequent to the emplacement of granite,

o """ a basal arkosic conglomerate, which is exposed on

1 side of the range, and which unconformably overlies

shered muscovite granite of the Forsayth Batholith
\iiix v w-.. Hughes, 1957). A typical section of the sediments
in the Newcastle Range Volcanics is detailed below from the
base to the top:

(a) Massive muscovite granite of the Forsayth Batholith.
'b) A transition zone of weathered granite averaging 20 ft.

in thickness.

(c) Basal, reddish-purple arkosic conglomerate, 6 feet thick,
composed mainly of muscovite granite cobbles, in a matrix
of feldspar, quartz, and mica, clastic grains. Above this
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for 40 feet are graded beds, 2-3 feet thick, of arkosic
pebble conglomerate which pass upward into arkose or in
a few places into ferruginous shale. All pebbles are
poorly rounded and have poor to medium sphericity which,
with the angular grains in the matrix, suggest little
transport. ’

(Total thickness 46 feect).
(d) Ferruginous shale and grit : 10 feet thick.

(¢) Massive, white, arkosic pebble conglomeratc with some poorly
rounded quartzite cobbles of medium sphericity, and rare
arkose: 60 feet thick. .

(f) Interbedded quartz sandstonc, arkosc and grey shale with
three thin (6-7 feet) glassy rhyolite flows and a small
lens of silicified, unfossiliferous, limestone, 15 fect
béow the top: 80 feet thick. The upper 20 feet of this
sedimentary sequence has been silicified by an overlying
100 feet thick porphyritic rhyolite. A few small lenses
of sediments are found above the flow,

Conformably overlying this basal sedimentary sequence
are volcanics composed of extrusive acid lavas and interbedded
fragmental ejecta. Seven flows have been mapped: they are
similar in mineralogical composition but as each contains 50-60%
glass and no chemical analyses 2rc available, uniformity in
chemical composition has not been proved. The colours of the
interstitial glasses range from pink in flows No, 1 and 2 as
shown on Plate 8, through purple (No. 3, 4) to pink (Noc. 5, 6)
and finally grey (No. 7) and may reflect some chemical
dissimilarity between the flows., :

The flows range in thickness from 100' to 300'.
In c¢ach flow differentiation is lacking, as suggestcd by their
uniform porphyritic texture, except in the upper 20'-30' of
some flows where the texture becomes glassy, and viscous flow
structure is found. In thin section the rhyolites arec
porphyritic, with phenocrysts (0.5 mm.-4.0 mm., of embayecd,
unstrained -quartz (20%), broken laths of sanidine (10%)
and albite/oligoclase (5%) set in a devitrified glass matrix
(65%). The glassy base is now represevwted by a microscopic
intergrowth of quartz and feldspar, which is commonly spherulitic
or perlitic, and contains accessory magnetite, epidote and
kaolin. Flow banding in the glass is common and occasional
amygdules are found, the vesicles of which are filled by
clinozoisite and orthoclase.

Columnar jointing, with long axes normal to the
flow margins, has been observed: the columns measure 5'-8'
~'and 30'-50' in length. Another prominent jcint
ig parallel to the surface of the flows, i.e.
1ear-horizontal; the joints are spaced from 1 inch
TO LU le2v. '

Mctamorphism between flows has not been obscrved.
The basal major flow on the castern side of the Rangc has
silicified underlying sediments to a depth of 20', prcbably
dccause they were more permeable than igneous rock subjected
t0o the same conditions. On the western side of the area, ]
vhere the basal flow unconformably overlies quartz-feldspar-
nica schist of the Precambrian t Binasleigh Metamorphics
(White and Hughes, 1957, p.7), the quartz of the schist has
seen recrystallized (due to metamorphism) by the flow.
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Pyroclastic beds (C, D, E, F respectively in
Plate 8) overlie the second, third, fourth and sixth flows.
These beds vary from velcanic breccia to tuffaceous sandstone.
Bed C, averaging 75' in thickness, is a rhyolitic crystal tuff.
It contains broken crystals of quartz and sanidine, with a
little albite, in a dusty, partially recryctallized matrix
that contains occasional shreds of muscovite and chlorite.

Most heterogeneous pyroclastic is bed D (50-125 ft.
trick). South of Eveleigh Station it is a coarse volcanic
breceia, with angular fragments, up to 5 cm. across, of a
purple-grey flow-banded porphyritic rhyolite set in a tuffaceous
and siliceous matrix. To the south, on the eastern side of the
range, similar rhyolitc blocks, which resemble the underlying
flow, are founded, probably by water transport. On the western
margin a similar volcanic agglomerate is interbedded with, and
grades into, a tuffaceous sandstone. These variations in the
ome bed suggest that while sub-aerial deposition took place in
the north, submarine or lacustrine sedimentation continued
sporadically to the south. This is further cvidenced by bed E,
which is confined to the south of the area, and is a 30' bed
of tuffaceous sandstone, with graded beds 1-6 _nches thick.

The total thickness of volcanics in this area runges from
2,500-3,000 feet.

The volcanics of the Eastern Newcastle Range are
intruded by a stofk of porphyritic grey granite that crops out
over an area of twenty square miles in the central northern
portion of the Range. The granite, which contains some xenoliths
0of rhyolite and also intrudes the country rock, contains
subhedral phenocrysts of quartz, orthoclase, and partly zoned
albite/oligoclase, of an average diameter 5 mm. und a maximum
of 5 cm. The phenocrysts are set in a groundmass of similar
material with an average diameter of 0.2 mm. and a subgraphic
texture. Accessory minerals (2%) are biotite and muscovite.
The mineralogical compositicn of the granite is essentially
the same as that of the lavas it intrudes, except for the
accessory mafic minerals in the granite.

(ii) Main part of Newcastle Range (Plate 9)

The structure here is als8 hasinal, with all dips
rcund the periphery directed (200—45 ) towards the centre. In
the region south of Dagworth Station the basal bed of the
Newcastle Range Volcanics is a flow-banded rhyolite which
contains well-rounded quartzite pebbles with a high sphericity.
The pebbles were picked up from the land surface over which the
rhyolite flowed. Above the flow is a purple sandstone similar
to the arkose towards the base of the eastern part of the.

Newcastle Range.

Thirteen porphyritic rhyolite flows are exposed above

i*sandstone. The flows range from 10-300 ft. thick
aiu puue w.bttle differentiation, although in some of the thinner
flows fluid banding is present. The 175 ft. thick flow No. 9
(numbered from the bottom) contains pillow structure in the
upper 20 feet, which suggests that the flow was poured out
under water. Vesicles in flow No. 13 are lined by concentric
layers of chalcedony and orthoclase; the centre of each is
accupicd by clear quartz. The extremely altered surrounding
glass suggests that fillings arce of hydrothermal origin.

Overlying rhyolite flows No. 3, 5, 6, 7 are 15 to
50 fect thick flows of quartz-pyroxcne and quartz-pyroxene andcsite.
The youngest and most widespread of these is a grey-green rock,
which is amygdaloidal in its upper part, porphyritic near the
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basc, and has a combination of thesc two textures in the centre
of the flow. The groundmass (45%) is trachytic in texture
although flow alignment of the feldspar and biotite microlites
is gcnerally lacking. Irrecgular patches of granular quartz
make up 8-10% of the groundmass. The remainder of the andesite
consists of randonly orlgntated phenocrysts of labradorite/
bytownite (30%) up, to 2 cm. long, rarc occasional subhedral
augite crystals (5%), and calcite and chlorite (20%), which
i1l vesicles of average diameter 1 cm,

Volcanic agglomerate, breccia and tuff crop out
above flows No. 4, 11, 12, 13 and are similar to those in the
castern part of the Newcastle Range. Vitric tuffs have not
been observed in any of the areas examined, but fragments of
this type of tuff have been found in thin sections of rhyclitic
volcanic brecciaabove flow No., 13.

Granite intrudes the volcanics adjacent to the

castern margin of the basin, about 12 miles north-west of
Talaroo Station (Plate 9). Away from the contact with the
volcanics the granitc is a medium-~-grained, pirk, rock with up
to 10% biotite, and against the contact it is chilled to an
aplite conposcd of quartz and kaclinised orthoclase with a
semi-graphic intergrowth, and interstitial mica shreds.
Zvidence ¢f the intrusive nature of the granite in thce adjacent
porphyritic grey rhyolite is thz presence of magnetite pseudo-
mnorphs after biotite which are lacking away from the contact.

Fractures and dykes are irregularly distributed
arcund the periphery of the Newcastlc Range. The fractures are
steeply dipping, up to eight niles long and 300 yards wide,
and are partly filled by massive porphyritic rhyclite identical
with that in the thick lava flows of the Newcastlc Range
Volcanics (Plate 9). The lack of strain or flow in the dykes
and chilling or the margins suggests they were intruded into a
zone of tension. The margins of the Newcastle Range in many
places appear to be faults. This is evidenced by the
truncation of successive beds.

Three prominent joint directions are found in the
Newcastle Range Volcanics:

North-south joints parallel to the long axis of the range.

Two groups of mutually perpendicular joints which trend
north-west and north-east.

: * » These joints control the drainage cn top of the range,
where xhev can be traced across flow boundaries for up to four
is thought they are related to the later structural
13 of the Range, rather than the colling of the lava

Similar porphyritic rhyclite to the Newcastle Range
Volcanics is found in other structural environments in North
Queensland. For example, the gradation between rhyolite porphyry
and granite in the Gregory Rango as described by White and Hughes
(1957, p.15), suggests that the porphyry represcents a hood over
the undgrly1n5 granite. These rhyolite porphyries are probably
part of the "Croydon Felsites" (Queensland Geological Map, 1953)
exposed on the western nargin of the Gregory Range. Similar
conditions may have existed two miles west of Degworth Station
where porphyry grades downward intc a normal coarse granite.
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Similar porphyries to the Newcastle Range Volcanics occur
in ring dykes exposed between Bagstowe and Ten Mile Homesteads as
described by White and Hughes (1957, p.17); rhyolite porphyries
in the Broken River area intrude the Bundock Creek Formation of
Upper Devonian/Lower Carboniferous age.

The Newcastle Range Volcanics are similar to the
"Featherbed Range Porphyry" (Jensen, 1923), which conformably
underlies Permian coal measures in the Mount Mulligan area.

Also at Gilberton similar rhyolite conformably overlies the
Gilberton Formation of Devonian(?)-Carboniferous age, which
suggests that the Newcastle Range Volcanics are of Upper Palaeozoic
age.

Also rhyolite porphyries intrude the Lucky Creck
Formation in the Balcooma Creek area (Plate 2). The porphyries
consist of quartz-feldspar porphyry, quartz porphyry and felsite.
Some crop out as dykes but mostly as a largc mass measuring about
12 miles long and 3 miles wide. This body trends north-north-
east and conforms to the trend of the Lucky Creeck Formation.

AGATE CREEK VOLCANICS

Veclcanics crop out in a small body, about 32 aquare
miles in area, near Agate Creek - about 30 miles south-south-west
of Forsayth. The volcanics have been recorded and described by
Cameron (1900).

: The Agatc Creek Volcanics consist of about 4,000 fect of
rhyolite, agglomerate, tuff and amygdaloidal basalt, with some
shale and quartz greywacke. The sediments are about 15 feet thick
and crop out at the base and towards the top of the succession.
Fossil plants were collected from the sediments. Detcrminations
of the plant rcmains by Mary E. White (Appendix II) suggest a
Pormian age. The volcanics unconformably overlie the Forsayth
Batholith. They are considered to be the same age as the Newcastle
Range Volcanics.

Similar volcanics have been described by White and Hughes
(1957) in the Percy River area, where they conformably overlie a
freshwater sequence, +the Gilberton Formation, of Upper Devonian(?)-
Lower Carboniferous age. These volcanic. probably represent the
southern extension of the Agate Creeck Volcanics. '

MONTGOMERY RANGE RHYOLITE

The Montgomery Range Rhyolite Porphyry consists of pink
to grey porphyritic to flow banded rhyolite. It intrudes the
Upper Devonian/Lower Carbohiferous Bundock Creek Formation in the
nnvth waetern part of the Mongemery Range One Mile Sheet (Plate 3).

- flow=banded rhyolite is restricted to the top of the
: ¥orvation and conforms to the bedding of the

- formetion. Farther south in the formation the rhyolite is

porphyritic and intrudes the beds as stock-like bodies. The flow-
banded rhyolite is probably genctically related to the rhyolite
porphyry stocks and are considered to be sills.

Oriented specimens of the flow rhyolite werc collected
for magnetic determinations; as yet no results are available.

OTHER PORPHYRIES AND RHYOLITES

_ Quartz porphyry and spheroidal rhyolite are associated
with the Silur~-Devonian succession in the Perry Creek and Mt,
Dudley areas (Plate 6).
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(i) Mt. Dudley, about 11 miles north-north-east of Blue
Range Homestead, is formed by the largest body of quartz porphyry
that intrudes the Perry Crceek Formation. The porphyry 1s
intruded parallel to the trend of the country rock and appears
to occupy the nose of a flexure with axial trend north-west.
This mode of occurrence - as small dykes occupying the noses of
folds - is quite common over the whole area and may also be
cbserved in the Four Mile Creck Formation.

The porphyrics of Mt. Dudley are fine-grained and light-
coloured. Phenocrysts range up to 1.5 mm. across and arc sct in
an cxtremely fine groundmass.

The genetic relationship of these porphyries to granite
to the north =2nd cast is unknown.

Iii) Small porphyry sills occur in the Perry Creck
Formation in Perry Creck and also west of Camel Creck. Tcxture
of these intrusives varics considerably from extrcemely fine-
grained quartz porphyry and felsite to (feldspar) porphyry, with
phenocrysts up to 35-40 mm. across.

The porphyries arc considcred to belong to the same
igneous phasce as the Mt. Dudley porphyries.

(iii) In the lower Camel Creek area spheroidal rhyolite
and associated porphyry are intervedded with the Perry Creek
Formation. The rhyolite is very weathered and is poorly exposed.
The spherulites vary from a few millimetres diamcter to 0.5
centimetres.

The rhyolite is contemporanecous with the Perry Creek
Formation, i.c. Upper Silurian to Lower Devonian.

Because of their lithological rcsemblances and simidarity
of ofcurrcnce it is comnsidered that porphyry and rhyolite arc
comagmatic and are related to the same period of cmplacement,
which probably continued from Lower Devonian (i.e. contemporancous
with deposition) to post Lower Devonian (i.e. contemporaneous with
folding).

OTHER VOLCANICS

Both acid and basic volcanics arc exposed in the
Carbcniferous Clarke River Formation; acid rocks arc the more
abundant. -

Tuffaccous sediments occur in the Upper New Chum Creek
arca and rhyolite covers cxtensive arcas to the cast of theBlue
Range and east of Black Gin Creck, a tributary of the Burdekin,
south-east of Blue Range Homestead. These volcanics occur near
the base of the Clarke River sequence.

In Emu Creek, on Bluff Downs Staticn, rarc flows of
basaltic or andesitic lava occur interbedded with coarse grained
arkose, Their position in the stratigraphic sequcnce is not
known.

GRANITIC ROCKS

In the course of the 1956 rcconnaissance mapping of
the area, White and Hughes (1957) recognized at least two ages,
and possibly three, of graonitic intrusion. Pre-Silurian and
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Post-Silurian granite was recognized and they also considered

the largest intrusion, the Forsayth Batholith, to be Pre-Silurian
in age, since along its southern margin near Gregory Springs
Station (Plate 5) the batholith was thought to be unconformably
cverlain by the Siluro-Devonian successicn of the Broken River
Beds. However, it now appears that the Siluro-Devonian
succession is intruded by granite in this arca and hence the

age of the main part of the Forsayth Batholith is in doubt.

As a rcsult of the 1957 mapping evidence was obtained
for possibly thrce ages of granitic intrusicny Precambrian,
Upper Devonian(?)-Bower Carboniferous and Carbeoniferous. However
until radioactive age determ.nations of the granitic rocks are
available, it is impossible to date accurately the upper age
limit of these intrusions. The threc ages of intrusions possibly
beleng to the "Cloncurry Epoch" (Precambrian), "Herberton Epoch"
(Lote Devonian) and "Gympic Epoch" (Late Permian) respectively
of Jones (1948).

PRECAMBRIAN(?) GRANITIC INTRUSIVES

Massive, medium-grainced, muscovite grartc cxposed in the
Bauhinia Creek arca has given rise to boulders in the Siluro-
Devonian Crooked Creek Conglomerate (Plate 2); it is possible
that this granite is Precambrian in age. :

The granite of the Bauhinia Creek area is similar to the
muscovite granite ih the Hall's keward area, where the granite is
cnerally pegmatitic and contains garnct. It intrudes Precambrian
%?) rictamorphics and could have becn emplaced during a Precambrian(?)
orogeny.

Massive nediun tc coarse-grained granite intruded the
western margin of the Lucky Creek Formation (Platc 2) and formed
2 wide metamcrphic aurcole. Until evidence for a Lower Palasgozoic
age of the Lucky Creek Formation is obtained, this granite could
slther be Precambrian(?) or Devonian in age, assuming the granite
iz related to one of these two orogenies.

UPPER DEVONIAN(?)-LOWER CARBONIFEROUS GRANITIC INTRUSIONS

Granite intrudes the southern margin of the Broken River
Formation in the Gregory Springs and Craigie areas (Plate 3)., It
covers an arca of about 700 squarc miles, and extends south to
Reedy Springs and Cangron, on the southern margin of the Clarke
River Four Mile Sheet. Here it is unconformably overlain by
Tertiary basalt.

Other granitic rocks of this age have been described
from Chillagoe and the Perry Wolfram Diggings by White and
Hughes (1957).

POST LOWER C.RBONIFEROUS GRANITIC INTRUSIVES

The Carboniferous Clarke River Formation is intruded
by Giorite and granite.

Enu Creek Diorite

. Diorite crops out over a small arca in Emu Crcek on
Bluec Downs near the eastern margin of the Clarke River Four Mile
Sheet; it has been named the Emu Creek Dieorite. The diorite
occupies the core of a shallow north-pitching anticline in coarse
arkose and fine quartz conglomerate of the Clarke River Formation.
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It is generally coarsc-grained and in many places contains
large rounded xenoliths, with indefinitc margins, of gabbroic
texture, but apparcntly of the samc composition as the host.
Alignment of mineral grains is fairly common and suggests that
the diorite may have been intruded during foldingbf the sediments
or that they represent flow lines.

The enclosing sediments have becn silicified at the
contact. The diorite does not appcar to have transgressed the
sediments as theupper contact conforms to the bedding.

In the area between the headwaters of Cleanskin Creek
and Zxpedition Creck, on Mitchell Vale Block of Blue Range
Station (Plate 6), medium-grained, deeply weathered, diorite
apparently intrudes the Clarke River Formation. The extent of
the intrusion and is genetic relationship is not known. The
only sinilar diorite in the area is about 16 miles to the north-
cast, wherc medium grained diorite with a strongly "felt.od"
texture occurs on the divide between Douglas Creck and Tomahawk
~ Crecks; it intrudes the Perry Crceek Formaticn, but cannct be
dated norce precisely than post-Perry Crock Formation., It is
intruded by porphyry asscciated with thc Oweence Granite.

The above mentionog occurrences of diorite occuyp several
niles cast of longitude 145-30'E or south of latitute 19730'S,
the eastern and southern margins of the Clarke River Formation,
and dc not appear on the Porphyry or Niall l-mile sheets (Plate 6).

Owecenee Granite

In the south-castern portion of the Niall l—m%le sheet
(Plate 6), granite crops out near Mt. Oweence. (Lat., 19°26'S,
Long 145°32'E). The granitc is named from Mt. Owecnee. The-O
granite covers a rcctangular arca which lies between Long 1457 30'E.
and the Burdekin River and trends in north-north-ecast.

The granite is coarse-grained, and grades into pegmatite,
granite porphyry and quartz porphyry. These textural variaticns,
together with remant contact metamorphesed sediments in thohigher
levels, suggest that the present land surface is close to the
top of the batholith.

The granite is composed of large, well-developed,
feldspar crystals, set amongst quartz and scattered mafic
ninecrals. Its cclour is normally pale pink to cream. Xenoliths
of nore basic material are common but are usually small, e.g.
3"-6" in diameter. In a few places feldspar crystals are
aligned.

On the south-east nargin of the main granite mass
there is a small boss of quartz porphyry which is apparently
genet - cally related to the Oweenec Granite. The porphyry is
typically developed on Malmsbury block, Birdbush holding,
parish of Haycs, County of 0'Ccnnell.

Tongues of porphyry are intruded along bedding plancs
of the Clarke River Formaticn and also intrude the Emu Creck
Diorite.

Both the Oweenee Granite and the porphyry at Malnsbury
are post Lower Carbonifercus, but no upper limit to their age
has been been determincd.,
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The area has probably been affected by three crogenicss
Precambrian, Upper Devonian(?)-Lower Carbuniferous and a post-
Carbonifercus orogeny, whose prccise age is not known, but which
probably took place towards the cnd of the Palagozoic. During
these orogenies the sediments were folded, faulted and intruded
by igneous rocks.

The most important feature produced by these orogenies
was the lineament, which bounds the Siluro-Devonian scdiments
on the west. This lineament is about 80 miles long and cxtends
from the headwaters of the Einesleigh River in the north. Its
trend is slightly arcuate, from north-cast in thc south to
north-north-ecast in the north. The northern part of the lLlinea-
ment ceincides with the coursce of the Burdekin River, which
bends sharply along the lineament. Physiographically the
lineament is generally marked by a scarp. The scarp is a
fault scarp along the southcern part of the lineament, where
Silurc-Devcenian sediments are faulted against clder metamorphics
2nd granite; alongs its northern part the scarp is an erosicnal
scarp between Tertiary basalt of the "Mcbride Province" (Twidale,
1956) to the wcst and Palacozcic sediments of the Tasman
Geosyncline to the east,

The central part of the lincament consists of a ridge
of Precambrian(?) metamcrphics along which serpentinite and
sabbro were emplaced. This ridge formed a mobile tectinic welt
and was active in early Palacozoic time; it provided detritus
for the Tasman Geosyncline. In the Hall's Reward Mine area
(Plate 7) the eastern and western margins of the ridge are
faults.

Ancther important lincament in the arez is the fault
which separates the Carbonifcrous sediments to the cast from
the Silurc-Devonian sediments to the west. This fault is here
noned the Spring Creek Fanult, frcom Spring Creck, which is a
tributary of Gray Creek (Plate 2). The trend of the Spring
Creek Fault is arcuate, from north-north-east in its norther part,
near Gray Crcek, to north-north-west in its southern part, near
the junction of the Broken and Clarke Rivers. The faults is
about 35 miles long. Mcvement along the fault was probably
vertical, althcugh 2 change to o north-ncrth-east trend in its
central portion may suggest some transcurrent movement.

Folding in the area ranges from tight complex folds
in the Precambrian, through both tight and broad folds in the
Siluro-Devonian, to broad, open folds in the Carboniferocus.
Felding is complicated in the Prcocambrian by intense shearing,
with the formation of numerous drag folds. The trend of the
folds is generally north-north-ezast, with local variations to
nerth and north-east.

A major anticlinal cross fold axis trends north-ncrth-
west from near the juncticn of Spring and Gray Creeks to the
Builer Gully area. North of this axis, folds generally jplunge
av moderate angles to the north, and socuth of it the plunge is
about 40 degrees to the south. Overturning to the west is
common aleng the western margin of the Broken River Formation.

The folding of the Silurc-Devohian succession in the
castern part of the arca is aifficult tc determine owing to the
lack of marker beds. It is probably tightly folded, with steep
dips and trends ranging from north to east-north-east.
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The following reconstruction is based on the fact that
the Lucky Creek, Paddys Crecsk and Perry Creek Formaticns were
essentially contemporaneous and that they interfinger one with
the other; eand on the premise (not proven) that they were
deposited in early Palaeozoic time. No fossils have been
found in the metasediments west of the major linecament of the
Burdekin River and Hall's Reward Mirwe area, thercfore the age
of the metamorphics of the Lucky Creek and Paddys Creek Formations
remain in doubt.

Little is known of the Precambrian history. The
relationship between the Stenhouse Creek .imphibclite and the
Hall's Reward Metamorphics in the Hall's Reward Mine areca
suggest that in Prccambrian(?) time impure calcarecus sedinments
were deposited, partly contenporzneous with quartz sandsione
and guartz siltstone, in a shallow crater environment.

After the deposition of the Precambrian(?) s:dinments
they werc fclded and regionally metamcrphosed to the albite-
cpidote-amphibolite facies. During thc waning phase of this
rietamcrphism scerpentinite and gabbro (Sandalwood Serpentinite)
were intruded, followed later by post-kinematic granite.

The Sandalwood Serpentinite was probably intruded along
a Precambrian anticline. Also the serpentinite intrusion is
restricted to a linear zonce trending south-west from the Hall's
Rewzard Mine to Bauhinia Creck. This intrusion coincided with
a welt which later in the Palaeozoic becanc active and separated
two discrete arcas of sedimentation, cne, an early Palacozoic
calcareous—-quartz sandstone facies to the west and the other
a later Palacozoic geosynclinal facies to the cast.

In early Palacozcic or late Precambrian time gquartz
sandstone and guartz siltstone (Paddys Creek Formation) were
deposited in a shallow sca in the Hall's Reward Mine area.

The deposits were laid down unconformably on Precambrian(?)
Stenhouse Creck Amphibelite and Hall's Reward Metamorphics.
To the west of the basin the quartz sandstone and siltstone
sequence interfingered with impure calcareous sandstone and
siltstone, with some limestone lenses (Lucky Creek Formation):
to the cast they interfingered with fin:-grained sandstone and
shale with lenses of conglomerate and limestone (Perry Creck
Fornation). The interfingering took place apprecximately along

- the Iine of enplacement of the Sandalwood Serpentinite (Plate 10).

These conditions continued until Upper Ordovician or
Lower Silurian, when calcarcous scdiments and biohermal limestcne
recefs (Carriers Well Limestone) were deposited farther south in
the Spring Creck arca. Also at this time conditions in the
Dinn:r Creck-Crocked Creek area became unstable, with the
uplift of a mass of Prcecambrian(?) metamorphics (Bauhinia Creek
Metanorphics) and the associated Sandalwood Serpentinite and
granite. As a result of this uplift a tectonic land mass was
formed with 2 linear geosynclinal trough on its eastern margin
and a broad shelf on its western margin (Plate 11).

) Possibly contemporaneous, or slightly preceding the

~~uplift, basic volcanics were extruded and some basic intruded
(Zveretts Crcek Volcanics) to the east of the tectonic land
nass and near Gray Creek. Here the veolcanics intermringled with
the calcarcous sediments of the Carriers Well Limestone.
Possibly in this areca small volcanic islands were formed along

- a line parallel to the uplift in the Bauhinia Creek arca. The
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In Late Upper Devonian or early Carboniferous time the
main orogenic deformation of the area took place. This consisted
of folding of the Siluro-Devonian sequence and was accompanied
by the emplacement of ultrabasic and basic igneous rocks, and
some granitic rocks. Serpentinitc and gabbro (Boiler Gully
Complex) werc emplaced adjacent to the Precambrian serpentinite
{(Sandalwood Serpentinite) in the Hall's Reward Mine area.

The intrusion may have assisted the uplift of the Precambrian
basement in the arca, with the formation of the Lucky Downs

and Hall's Faults along its western and castern margins. Other
scrpentinite and gabbro, with rclated ultrabasic and basic

rocks (Gray Creek Complex) were intruded in the Gray Creck area
2long the line of the corlier Silurian basic vulcanisn

(Everctts Creek Volcanis). During the period of the main
Siluro-Devonian scdimentation differentiation may have taken
place in the basic magna chamber, that supplied the Everctts
Creck Volcanics and intrusives, and have given risc to a
differentieted nagma that was later forcibly intruded during the
Tate Devonian or early Carboniferous Orogeny. It is suggested
that the ultrabasic and basic suite of the Gray Creek Complex
(Plate 12), was formed from the differentiated magma.

During the epi-Devonian orogeny granitic rocks were
intruded into the Siluro-Devonian succession in the Gregory
Springs area. Granite that intrudes the Lucky Creek Formation
may have heen emplaced then.

Freshwater sedimentation continued in the Lower
Carboniferous but was restricted to an area between the Gray
Creek and the Clarke River, and to isolated basins in the
Blue Range area. Some marine intercalations occurred in the
Blue Range, Gill Creck, and Burnt Coat areas and local scour
deposits (Gowric Conglomerate) werc laid down near the base
of the freshwater sequence. The advent of freshwater conditions
in the Lowecr Carboniferous, following the freshwatcr conditions
in the Uppcr Devonian, suggewt that the Upper Devonian or carly
Carboniferous orcgeny had little effcct on sedimentation. The
Carboniferous freshwatcr scdiments were mainly crossbedded
conglomcrate and sandstonec.

In some areas rhyclite, with somec andesite, was
extruded during the Carboniferous freshwater sedimentation.

Probably in the Late Carboniferous the freshwater
scdiments were gently folded and intruded by granitic (Owecnee
Granite) and dioritic (Emu Creck Diorite) rocks. Also probably
during the samc poeriod widespread rhyolite and porphyry were
cmplaced, in some places, c.g. Newcastle Range, this vulcanism
was accompanied by ¢ aaldron subsidence and the formation of
ring dykes.

Sediments in Mesozoic and Tertiary time were laid down
in froshwater and were largely rcstricted to the Gregory Springs
area, where they form the western ecdge of the Great Artcsian Basin.
Some Tertiary(?) shale and conglomerate were deposited in small
arcas to the north,

In Tertiary timec great quantitics of basalt were
extruded in the northern and southern parts of the regiong
the main bulk of the basalt was extruded from volcanoes and
part probably from fissures. In the central part of the arca
now covered by flows the basalt filled up the old river vallcys
of the Einasleigh and Burdekin Rivers, thereby producing twin
svrcams along parts of the river courscs.
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Sediments which werce probably contemporancous with,
or later than, the basaltic oxtrusion arc cxtensively late rltlzﬁd.
The latecrite must therefore have formod in Mid-Tcrtiary times,
or later.

MINERALIZATTION

The Gray Creek/Broken River arca is situated necar the
junction of the Etheridge and Kangaroo Hills Mincral Fields.
Mineral production from this part -of the field has practically
ccased; the Hall's Reward Copper Mine is the main producer
in the field with a production cach year of about 300 tons of
orc and 40 tons of copper during 1956 and 1957.

COPPER

Copper is the most abundant base metal in the arca.
It is mainly conteained in small shcars, and ferruginous and
siliceous veins, in the Precambrian(?) mectamorphics of the Hall's
Reward Mine arca. Thesr~ occurrcnces, together with thce copper
mineralization of Hall's Reward Mine, have been aescribed by
White, Branch and Grecn (1958). Two other small copper prospects
situated about 20 miles south-south-woest of the Hall's Reward
Mine, arc contained in shears in gabbro. The copper mineral
is mainly malachite; some pittin~c has boen carried out on these
prospeccts.

NICKEL AND COBALT

Geochemical testing of the scrpentinite in the Hall's
Reward arca has shown that it contains small amounts of nickel
and cobalt, Extensive sampling of the scrpentinite was not
undcrtaken, but grab samples from the northern part of the
sandalwood Scerpentinite, ncar the Hall's Reward Mine, average
0.2% nickel. Cobalt is present in smaller amounts, gencrally
less than 0.1%.

Higher nickel values (2 55%) occur with mangancse
(24.75% ¥n) and chromium (0.19% Cr,0,) in a lens of scrpentinite,
about 75 fect long and 25 fect Wldu, one nile south of the Hall's
Reward Mine (Platc 7).

As described by White, Branch and Grecn (1958), nickel
and cobalt were detected in lateritce overlying the Boiler Gully
Complex.

A small arca of lateritc overlying part of the serpentin-
ite of the Gray Crock Complex was samples, as shown in Platc 13,
The r~sults of the analysces arc as follows:

Sample No. Rock Type % Ni % Co
1 Pisolitic laterite 0.09 Trace
2 i 0.09 "
k. " 0.18 U
4_ 1" 0.21 n
5 " 0.09 "
6 Lateritic soil 01l &
(i . 0.06 H
8 " 0.19 "
9 o, 0.12 n
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Sample No, Rock Type % Ni % Co
10 Lateritic soil 0.04 Trace
11 g 0.14 "
12 " 0.06 L
13 " 0.07 :
14 L 0.11 0.05
15 " 0.05 Trace
16 L 0.03 "
17 " 0«11 0.06
18 Serpentinite 0.20 Trace
19 " ' 0.20 0.08
20 Leached scrpentinite0.09 0.06
21 Seil 0.19 0.06
22 Serpentinite 0.12 Trace
23 Serpentinite 0.09 "
24 &8 Amphibolite Not detected Not detccected

COBALT AT ORTONA COPPER MINE

During the year a receni cobalt find at the Ortona
Copper Mine was inspected.

The Ortona Copper Minc has been described by Ball
(1915), and by White and Hughes (1957). It is situated on the
western bank of t%e Percy River, about sixty miles south of
Forsayth, which 1 ?@esterly terminus of the railway fron Cairns.

Cobalt and nickel in the form of gersdorffite
(Ni, Co, Fe) As S) ~ identified by W.M.B. Roberts - is oxposed
in several pits. The pits werce sunk to 2 depth of about 4 feet
alongside the No. 1 West Shaft of the Ortona Copper lcascs.
The workings are now inaccessible.

The gersdorffite occurs as 4--inch wide veins over
a total width of 6 feet; the veins make up about 20 per cent
of the total width of 6 feet. The veins are cxposed in surface
pits over a total lcngth of 30 fecet, botweeon a footwall of
diorite %nd 2 hangingwall of altercd sandstonc, which dip at
about 607 to the north.

The mincralized cobalt veins occupy a shear zone,
which is onc of the en echelon shcars that conrntain the siliccous
copp:r lodes at Ortena.

W.M.B. Roberts has described a cobalt specimen from
Ortona as follows:-

"The specimen is roughly 5 cn. x 3 cr. and appearcd
te consist mainly of an iron oxide and a silivery whitc, fairly
hard sulphide nineral.

Twe secticns were poelished and the opaque minerals
identified were: gersdorffite (N1 Co Fe) As A), hematite, a
hydrated iron oxide, probably gocthitc, and very ninor ancunts
of pyrite.

Gersdorffite forms apvroximately 30% of the
speeinen, occurring as large irregular arcas and as typical
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cubes having a good cleavage developed in two directions at 90°.
Etching with HNO, produced a clearly defined zonal texture also
typical of this mineral. Its identity was confirmed by X-ray
powder photographs.

Microchemical tests on the mineral gave positive
results for Ni, Fe, As, and Co, in that order of abundance.,

The only other sulphide present is pyrite, observed
only once in this examination as a small irregular area enclosed
in the hydrated iron oxide. This hydrated oxide is the principal
iron mineral present in the specimen; in places it has formed
along the cleavage planes in the gersdorffite, obviously replacing
this mineral., It also commonly occurs as large stellate areas
and fine-grained aggregates. Within the hydrated oxides, and
having the same forms developed, are small masses of hematite,
which are probably residuals of the original iron oxide mineral
of the rock.

Patches of yellow earthy material coating parts
of the surface of the specimen are probably "yellow earthy
cobalt", a name given to the decomposition product of certain
cobalt minerals".

A specimen of this ore wasfractionated by J.R.
Beevers, first by panning and then by electromagnetic separation
in the laboratory. The non-magnetic fraction was taken as the
pure gersdorffite. The results of the chemical analysis of the
ore and pure gersdorffite are:

Ore Gersdorffite
Ni . 5.04% . 17.18%
Co 6.32% 13.37%
Fe 24.01% 5.47%
As 24.86% 45.37%
S 4.29% 18.71%
§i0, 10.50% Trace

CHROMIUM

Chromium occurs as chromiive in two places in
serpentinite intrusions.

The larger of the two chromitite deposits crops
out in the castern valley of Gray Creck, about 20 miles south-
south-west of the Hall's Reward Mine (Plate 2). The deposits
with some assay results, are shown in Plate 14.

The southern prospect (locality "A" of Plate 14)
in vhis are consists of about seven chromitite lenses which crop
out in a serpentinite, gabbro and pyroxenite complex close to the
margin of the serpentinite and gabbro. They are exposed
discontinuously over a total length of about 1,300 feet, the
chromitite comprising about 50 per cent of the total length.
The average width of the chromitite deposits is 25 feet. The
chromite reserves are cstimated at about 6,000 tons of 33%
Cr2O3 per vertical foot.

The northern prospect (locality "B" of Plate 14)
is located about 3 miles north-north-cast of the southern prospecct,
in a separatc serpentinite mass. Chromititc is exposed inter-
mittently over a length of about 1,200 fecet and an average width
of 45 feet. Chromitite occupies about 60% of the total arca.



a>

- 48 =

Smaller chromitite deposits occur on the castern
boundary of the Boiler Gully Complex and near the contact between
gabbro and sérpentinite (Plate 7). The deposits are rarely
more than a fow feet long, or wide.

GOLD

On the western margin of the Lucky Creek Formation
and near the contact of a large intrusive granitic mass, several
abandoned shafts and other workings of the Lucky Creek Goldfiecld
were located (Plate 2). Most arc sunk on quartz and pegmatite
rcefs in the metamorphics of the Imcky Creck Formation.

ANTIMONY

Antimony in the form of cervantite and stibnite
has been described by Morton (1944) from the headwaters of Gray
Creek, about four miles north-east of Pandanus Creck Homestcad
(Plate 3).

Another small deposits has also been recorded by
liorton (1944) in the Broken River Formation, ncar the conflucnce
of Doscy Creek and the Broken River, about 19% miles south-west
of the Pandanus Creck Homestcad (Plate 3).

GEOCHEMICAL TESTIDNG

COPPER

Geochemical sampling and testing for copper of the
carbonaceous Stockyard Creck Siltstone (White and Hughes, 1957),
in the Langdon River arca, Georgetown, were carried out. Tests
were confined to the river silts derived from thc carbonaceous
silstonce in the headwaters of Stockyard Cre. k. The metihod used
was a crude semi-quantitative analysis by the dithizonce technique.
Unfortunately the green dithizone reagent was cxtremely unstable
under the conditions of hcat and light experience in this area.
Samplcs were then tested in the laboratory: the results were
discouraging, values rangcd between 10 and 25 parts per million
of copper.

Geochemical tests for copper were made near the
Hall's Reward Copper Mine. Results of these tests have been
discussed clscwhere (White, Brgnch and Jreen, 1958).

NICKEL
Tests for nickel, using dithizonc, were madce on
serpentinitc and overlying latcrite in the Hall's Reward Minc and

Gray Creek areas. This work has bcen discussed by #hite, Branch
and Green (1958).

RECOMMENDATIONS FOR FUTURTE WORK

GEOLOGICAL

In view of the possibility of a Lowcr Palacozoic
age for the metamorphics of the Btheridge Goldfield, the following
critical arcas should be mapped in detail.

(2) The arca batween the Robertson and Gilbert Rivers, in the
southern part of the Georgetown Four Mile Sheet. This
should provide evidence for the relationship between the
Bernscker Creek Formation and the Dtheridge Group.
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(b) The Gilberton arca. Mapping should be concentratced on the
boundary between the Bernecker Creek Formation and the
metamorphics along its southern margin., The metamorphics
may form part of the westerly extension of the Precambrian(?)
metamorphics exposed in the Hall's Reward Mine and Bauhinia
Creck areas.

(¢c) The Woolgar Goldficld, on the central southcrn portion of
the Gilberton Four Mile Sheet. The area is important
because itcontains the western limit of outcrop of meta-
morphics. To the west the metamorphics arc separated from
the Cloncurry/Mt. Isa Precambrian area by about 160 miles
of Mecsozoic to Recent deposits of the Great Artcesian Basin.
Two small bodies of Precambrian(?) strata crop out about
midway between the Gilberton and Cloncurry arcas at Mounts
Brown and Fort Bowen.

The threc arcas recommended for further mapping
togother with the arca betwecen the Burdekin and Herbert Rivews,
on the castern boundary of thc Einasleigh Four Milc Sheet,
would complete the gecological mapping of the Georgcetown,
Pinasleigh, Clarke River and Gilberton Four Mile Sheets.

Detailed m pping should be carricd out in conjunction
with the geophysical testing of the Gray Creek chromitite deposits.

GEOPHYSICAL

(a) A combined gravity and magnetometer survey should be carried
out over the chromitite dcposits of the Gray Creck area
(Platc 14). This should be extended for about 14 miles
south and 1 mile east of locality "A" (Plate 14), to include
the limit of outcrop of the ultrabasic and basic rocks.

In view of the common occurrence of chromite adjacent to

the scerpentinite-gabbro transition in laycred ultrawafic
complexes, other favourable geophysical prospecting areas are
within the scrpentinite ncear the scrpentinite-gabbro contacts
of both the Boiler Gully Complex and the northern port of the
Gray Creek Complex.

(b) An aerial mognetomcter and radiometric survey of the Gray
Creck area. This arca should extend from Pandanus Creek
Homestead in the south to about Weiruna Homcstcead on the
Burdekin River in the north. This will test the important
north-north-east lincamcent along the western margin of the
Palaeozoic scdimentation.

GEOCHEMICAL

(2) Purther geochemicnl testing of the nickeliferous laterite
overlying the serpentinitc of the Boiler Gully Complex in
the Hall's Reward Minc arca, should be carried out. This
should aim at testing samples deeper in the lateritic profile
than thosc tested in 1957,
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APPENDIX I

PRELIMINARY DETERMINATION Orf CORAL FAUNAS IN THE PALAEOZOIC

SUCCESSION OF THE BROKEN RIVER AND CLARKE RIVZR ARTAS,

NORTHZRN QUEENSLAND

by

Dr. D. Hill, University of Queensland.

The following determinations are made on
examination of hand specimens without any assistance from
thin sections. Thin sections will be prepared for the final
determinations.

CARRIERS #ELL LIMESTONE MEMBER (Plate 2)

Locality 12093: Polyzoan
Small solitary rugosa
?Propora as from G.S5.D.2
?Favosites
Streptelasma sp.

Age: Silurian with a possibility of Ordovician correlatable
with G.C.D.2.

Locality 1266: Oolitic limestones, unfossiliferous.
Age: Unknown.

Locality 1671: Heliolites sp.
Age: Ordovician, Silurian or Devonian.

Locality 1209 (Gray Creek area)
?Propora sp.
?Dalmanophyllum sp. or Streptelasma sp.
Small solitary Rugose
?Tryplasma sp.
?Favosites or Multisolenia sp.

Age: Silurian.

Locality 1266: Oolitic limestone
Age: Indeterminable.

Locality C.C.D.1:s
Polyzoa or Stromatoporoidea
Favosites sp.
“Tryplasma sp.
?Phaulactis sp..

Halysites sp.
Heliolites sp.

Age: Silurian

Locality C.G.D.2:

" Favosites sp.
Halzsites 2 species at least
’Heliolites
Tryplasma or Holomophyllum
“Nyctopora
“Propora or ?Calapoecia

Propora
lasmopora
Age: Silurian probably, though there are some indication
of an Ordovician age.
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Locality G.C.D. 3:

Tryplasma sp.
Plasmopora sp.

- _"0pora sp.
Heliolites sp.
?Ahlveolites sp.
Streptelasma sp.
Algae
?Phaulactis sp.

Age: Silurian probably, butlike G.C.D.l1l and 2 appear to be
older than the Broken R. Silurian Limestone.

GRAVZYARD CREEK FORMATION

Locality B.R.S.17, Point 20, Run 5, Photo 5075, Clarke R.
‘Ha1v31ues (2 spe01es)

§%romauopor01d

Heliolitid

Alveolites sp.

Favosites sp.

Age: Silurian

Locality G.C.D.2090:
Tryplasma or Streptelasma sp.
Fav031tes or Alveolites
7ilbeolites sp.
Favosites sp.
“?Disphyllum
Tinely branch. ng Stromavopora
Slenderly phaceloid Rugosa

Cerioid Rugosa

Lige: Silurian or Lower Devonian, younger than G C.D.1, 2 and 3
and 2104.

Locality G.C.D.2104
Favosites sp.
Halysites (at least 2 species)
PhaulaCtls Sp. .
Hellollces SP.
Tlasmopora sp.

%ﬁss Silurian., Older than G.C.D.2090.
RY CREEK FORMATION

Locality G.C.D.2168
Tavosites sp. (at least 2 species)

?ropora Sp.
Cystiphyllum sp.
YHeliolites sp.
“Halysites sp.

Age: Silurian. Older than G.C.D.2090.

Locality B.R.iW.35. From P01nt 16, Run 4, Photo 5187 Clarke R,
Limestone 2.4 miles S.S.. of Clarke R. Homestead (Lastmost
of 3 collections).

Branching Stromatoporoids, probably same

as B.R.W. 34.

Branching Favosites

Massive Favosites

?Cladopora

?Spongophylloides

Spongophylium ? halysitoides

Age: Upper Silurian or Lower Devonian.
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Locality B.R.W.36. From Point 17, Run 4, Photo 5187 Clarke R.
Iimestone 2.4 miles S.S.W. of Clarke R. Homestead (southmost
of 3 collections).

Tryplasma sp.

Branching Favosites

Branching Stromatoporoid

Age: Upper Silurian or Lower Devonian.

Locality B.R.W.34. From Point 15, Run 4, Photo 5187 Clarke R.
Limestone 2.4 miles south-south-west of Clarke R. Homestead
(northmost of 3 collections).

Dominated by branching stromatoporoids

and Cladopora or Thamnopora. Apparently

no Rugosa.

Favosites spp. (branching and massive)

Age: Upper Silurian or Lower Devonian.

TLocality B.R.W.31l. From Point 8, Run 4, Photo 5187 Clarke R.
which is northwestmost of 3 collections nearly 4 miles east-
south-east of Clarke R. Homestead. Oolitic in one specimen.
Slenderly fasciculate Cystiphyllum sp.
Favosites spp. (massive and branching)
Ceroid ?Lntelophyllum or Xysiriphyllum
Slender fasciculate “Disphyllum of mesa
?Macgreea?
Smail brachiopods, crinoid columnals
Rhizophyllum. moderately large species
Tryplasma sr.
Heliolites or Plasmopora

Age: Probably Lower Devonian.

Locality B.R.W.32. From Point 8A, run 4, Photou 5187 Clarke R.,
which is eastmost of 3 collections from nearly 4 miles south-
south-east of Clarke R. Homestead. Oolites.

Cladopora sp. or Thamnopora sp.

omall brachiopod.

Age: Upper Silurian or Lower Devonian.

Locality B.R.W.33. Possibly 8B/4/5187 C.R., which is southmost
of 3 collections, about 4 miles east-south-east of Clarke R.
Station.

Branching Favosites. Crinoid columnals.
Age: Upper Silurian or Lower Devonian.
Locality B.R.W.4l1. From Point 23, Run 4, Photo 5187, Clarke R.,

4 miles east-south-east of Clarke R. homestead (near B.R.W. 3l
and B.R.W,32).

Cystiphyllum sp.
Favosi?es SPp.

Age: Upper Silurian or Lower Devonian.

Locality B.R.W.42. From Point 21, Run 4, Photo 5187, Clarke R.,
1.6 miles south-east of Clarke R. Homestead.
Slenderly fasciculate Rugose coral -
sections required.

Cladopora sp.
Tryplasma sp.

Favosites spp.
Age: Upper Silurian cr Lower Devonian.
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Locality B.R.¥.37. From Point 2, Run 2, Photo 5087, Clarke
R.y 1.e., 2.4 miles west of Christmas Ck. Homestead.
Favosites sp.
Cystiphyllum sp.
Stromatoporoids, crinoid columnals
Tryplasma sp.

Cladopora sp.
YHalysites sp.

Age: Upper Silurian or Lower Devonian, possibly Upper Silurian.

Locality B.R.W.38. From Point 2, Run 2, Photo 5087 Clarke R.,
l.e, 2.4 miles west of Christmas Ck. Homestead.

Stromatoporoids, crinoid columnals, and

agl algae in limestones.

Favosites sp.

Thamnopora sp.

Cladopora sp. or polyzoan

Cystiphyllum sp.

Spongopliyllum sp. (phaceloid)

Tryplasma sp.

Plasmopora sp.

?“Halysites sp. (thin section required for

certainty)
?Fasiphyllum sp.

Age: Upper Silurian or Lower Devonian, possibly Upper Silurian.

Locality B.R.W.47. Point 1, Run 2, Photo 5087, Clarke R.
Favosites spp.
Favosites cr Striatopora sp.
?Cystiphyllum sp.
lryplasma sp.

Age: Silurian or Devonian, probably Silurian.

B.R.W.39. From Point 1, Run 3, Photo 5103 Clarke R., 2.4 miles
south-south-west of Christmas Ck. Homestead.

Favosites sp.

Favisites or Alveolites sp.

Solitary Rugose corals seen in oblique
section (thin sections needed,
including ?Holmophyllum).

Halysites

A ge: Upper Silurian or Lower Devonian, poSsibly Upper Silurian.

B.R.W.40. From Point 2, Run 3, Photo 5103 Clarke R., 2.8 miles
south-south~west of Christmas Ck. Homestead.
Streptelasma sp. ’
Fasciculate Tryplasma or Pycnostylus
FPavosites spp.
Halysites sp. |
Iryplasma sp. large, solitary.
Oblique sections .of solitary Rugosa,
requiring thin sections.
tlveolites sp.
kncrusting Stromatoporoids.
The large brachiopod Conchidium

Age: Probably Upper Silurian.
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B.R.W.44. From Point 6, Run 1, Photo 5011, Clarke R.

Age: Silurian.

Favosites sp.

?Alveolites sp.

Pseudamplexus or Mucophyllum sp.
Halysites sp.
Favosites or Striatopora
Solitary Rugose coral
Cystiphyllum sp.
?Tryplasma sp.

Correlation: with B.R../.45 & 46.

B.R.wW.45. From Point 5, Run 1, Fhoto 5011, Clarke R.

Age: Silurian

Alveolites sp. (very fine)
Favosites spp.

Halysites sp.

Solitary Rugose coral
Favosites or Striatopora sp.
Ceroid ?rntelophyllum sp. '

Correlation: with B.R.4.44 & 46.

B.R.i.46. From Point 3, Run 1, Photo 5011, Clarke R.

Age: Silurian

?Tryplasma sp.
Heliolites sp.
Halysites sp.

avosites spp.

Cystiphyllum sp.
Favosites or Striatopora sp.

Solitary Rugose coral

?Propora sp.

Correlation: with B.R.W.44 & 45.

BROKEN RIVER FORMATION

B.R.S.69

Age: Silurian

B.R.S. 70

Age: Silurian

BuReDe T1
Age: Silurian

B.R.5. 72

Age: Silurian

B.R.S5.42

Favosites sp.

Heliolites or Plasmopora
Branchiopods

Alveolites sp.
?Rhizophyllum sp.
Halysites sp.

Tryplasm= sp.
?Phaulactis sp.

Heliolites or Plasmopora
?Tryplasma or ?Pycnostylus
Favosites sp.

tmall brachiopods as for 697?

or Devonian. Nothing very diagnostic.

Cladopora or fine Thamnopora

or Devonian.

Favosites sp.
Xystriphyllum or Spongophyllum
Alveolites sp.

or Devonian, probably the latter.

Favosites sp.
?Radiophyllum or Phaulactis sp. solitary
?Pseudamplexus or ?Kodonophyllum
?Tryplasma. or ?Disphyllum
Cystiphyllum

?Xystriphyllum or ?Prismatophyllum
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B.R.S.42 (cont'd) 2Columnaria or ?Pleurodictyum slides required.
?Tryplasma sp.

Age: Doubtful - Silurian or Devonian; possibly Lower Devonian.

B.R.S.63 Heliolites
Favosites

Tryplasma
Eeptaenid brachiopod
Rhy~.chonellid
Age: Silurian or Lower Devonian. A good deal older than 55-62.

B.R.W.48 Trochoid dissipimented Rugose coral
Cystiphyllum? sp.
Alveolites

Very small solitary Rugosa

?Fasciphyllum or Spongophyllum but ?solitary
Heliolites or Plasmopora

Thamnopora sp.

?Acanthophyllum sp.

T. cf. angulata

Favosites

Massive stromatoporoid

Branching stromatoporoid

?Disphyllum

Age: Possibly Lower Devonian.

B.R.W.49 Brancihiing stromatoporoid
Tryplasma
avosites
Slender fasciculate Rugosa ?Disphyllum

?Fasciphyllum
Slender fine Thamnopora

Age: Possibly Lower Devonian.

B.R.S5.18, Point 28, Run 5, Photo 5075, Clarke R.
Favosites spp.
Pseudamplexus ?Princaps
Heliolites or Plasmopora
Acanthophyllum sp.

Age: Possibly Lower Devonian.

Correlation: I think it very probable that when thin sections
are cut this limestonc will correlate with that
on Gray Ck. 5 miles east-north-east of Pandanus
Ck. Homestead.

B.R.5.19, Run 5, Point 39, Photo 5075, Clarke R.
' Favosites spp.
?Acanthophyllum sp.
Age: Devonian either Lower or Lower Middle Devonian. Thin
sections are required before correlation can be indicated.

B.R.S8.51  ?Acanthophyllum
Heliolites
?Pseudamplexus

Age: Probably Devonian.

Point 5, Run 4, Photo 5163, Clarke River.
Nos. given to specimens, 167-170; conglomerate.
Fauna: Pebble with calice or large solitary Rugosa;
stromatoporoid pebbles; and pebbles of Alveolites, and
Disphyllum.

Age: Probably Devonian.
Correlation: Douwotful.
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B.R.5.49 Acanthophyllum
?(Rhopalophyllum)
?Blothrophyllum or Omphyna
?Metriophyllum
?Disphyllum
Cystiphyllum
Heliolites

Age: Devonian, possibly early Couvinian.

B.R.5.58 Digonophyllum (Mochlophyllum) sp.
Thamnopora
Alveolites
Heliolites

Agc: This small assemblage is certainly Middle Devonian and
suggests either the top of the Eifelian or the base of the
Givetian, i.e. Middle Middle Devonian.

Point 15B, Run 7, Photo 5167, Clarke River,
Nos. given to specimens, 192, 193 (100 yards north of 192
apparently).
Fauna: Xystriphyllum sp.:; Favosites sp. (193)

Age: Middle Devonian.
Correlations: Too small a fauna for safe correclation.

B.R.S.62 Gastropods (bellerophons and others)
Columnaria (Favistella) cf. rhenana
Endophyllum sp. small zerioid as for 59,

- 60 -nd 52 and 25.

Heliolites porosa
?goniatite
Acanthophyllum or Pseudochonophyllum
Cystiphyllum sp.
Thamnopora sp.

Age: Middle Devonian (Givetian) same as or close to 61.

B.R.S.55. Non coralline specimens (in Bulk Store Drawers).
Fenestellid
Spiriferids
Stropheodontid with Aulopors
Atrypa 2 species (dominont)
Orthid (Szhizophoria?)
Pentamerid (smootii)
Stromatoporoid
Crinoid cup
Gastropods (3)
Bellerophontid gastropod
Trilobite (one)
Corals
Calceola (common) 2 species
Cystiphyllum (?Zonophyllum)
Thamnopora
Litophyllum
Heliolites
Alveolites (massive) 2 species
Large solitary, Acanthophyllids with
encrusting Aulopora
Metriophyllum
Grypophyllum or Leptoinophyllum
?Dohmophyllum very large, funnel shapcd.

Age: Middle Devonian. Iarly Givetian or Late Couvinian.
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B.R.S.60 Heliolites sp.
Amphipora sp.
Cystiphyllum sp.
Endophyllum sp. (small cerioid species cf.59
and 52)

Age: Middle Devonian, probably at overlap of Couvinian and
Givetian.

B.R.S.13, Point 4, Run 8, Photo 5047, Clarke R. on Broken R.
6.4 miles west of Broken R. Crossing on road from Wandovale
to Pandanus Ck. Station.

Alveolites sp.

Heliolites porosus

?Litophyllum

Solitary Rugosa

Thamnopora Sp.

- Stromatoporids

Age: Middle Devonian, possibly Upper Middle Devonian.

B.E.S5.43 FPavosites sp. large solitary

Cystiphyllum sp.

Inmdophyllum sp. different from B.R.S.38 etc. -
placoid.

Alveolites sp.

Disphyllum (?Megaphyllum)

Heliolites sp.

Large ?Acanthophyllid.

Stromatopor.id

Age: Devonian, probably Upper Middle Devonian (Givetian).

B.R.S.44 Numerous brachiopods of Givetian aspect, but no
Stringoccphalus
Trilobites (rather poor)

B.R.S5.12, from Point 1, Run 3, Photo 5047, Clarke R.
Calcareous shales on Broken R. 5.4 miles west of Broken R.
Crossing on road from Wandovale to Pandanus Ck. Station.

Atrypa sp.

Metriophyllum sp.

Spirifer large, smooth

Leioclema sp.

?Productella sp.

Pentamerid brachiopod

Trilobite

?Fish scale

Chonetes

Age: Middle or Upper Devonian, probably Middle Devonian,

B.R.«3.67. Frond of Archaeopteris possibly. Archacopteris
is a Devonian plant, but its fronds arec very
similar to thcse of the Carboniferous
Rhacopteris, and I do not know whether a
specialist could be sure to which form genus
this infertile frond should be ascribed.
Heliolites sp.

Favosites sp.
?S5tringophyllum sp.
Stromatoporoids - massive and slenderly
branching Columnaria ?Favistella
cf. rhenana
?Disphyllum sp.
?Xystriphyllum or Hexagonaria

Age: Devonian, probably Upper Devonian.
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B R8s 31 Unidentifiable ?crustacean fragments.
Age: Indeterminable.

R.3.56 Small black gastropods.

B.R.5.54 Chitinous or carbonaceous problematica.

_7BCK LIMESTONE - B LENS

B.R.S. 26 Halysites, 2 species
Favosites
Pseudamplexus or Tryplasma
?Phaulactis

Age: Sidurian,

. JACK LIMESTONE - D LENS

B.R.S.46 ?Dalmanophyllum sp.
Phaulactis or Entelophyllum sp.
Favosites gothlandica
Propora sp.

Heliolites or Plasmopora
Cystiphyllum sp.
Tryplasma sp.

Heliolites sp.
Alveolites sp.

Large gastroupod
Favosites Tmaximus

Age: Silurian.

B.R.1, Point 1, Run 8, Photo 5049, Clarke River.
Fav051tes, 2 species
Heliolites, possibly dalntreel, and
possibly a sccond species.

Age: Siluriarn or Devonian. Fauna not diagnostic in hand
specimens, Slides will be cut.

B.R.2, Point 2, Run 8, Photo 5049 Clarke River.
Entelophyllum vassense (Zth).
Favosites
Heliolites or Plésmopora
Tryplasma

Agc: Upper Silurian or Lower Devonian.

Correlation: Cannot be far in horizon from G.35 and G. 36,

could be identical.
BROKIN RIVER LIMESTONE - C LENS

and

B.R.5.7, from Point 34, Run 8, Photo 5049 Clarke R., eastoern

edge of 'Pinnacle' Limestone, on north bank of Broken R
Heliolites sp.
Favosites sp. (massive and branching)
Trxplasma sp. cf. lonsdalei

Tryplasma sp. cf. congregationis Btheridge

?Cladopora sp.
Large solitary Streptelasmid Rugosa

Age: Upper Silurian probably.
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B.R.S.8, Point 1, Run 8, Photo 5050 Clarke River, western edge
of 'Pinnacle' Limestone, on north bank of Broken River.
Intelophyllum yassense
Heliolites daintreel
?Plasmopora sp.
Favosites spp.
?Alveolites sp.
Massive stromatoporoid
Large solitary Rugosa, section required
Tryplasma congregationis or liliiformis
?Hercophyllum sp.

Age: Upper Silurian.

B.R.S.9, Point 7, Run 8, Photo 5049, Clarke River Middle of
"Pinnacle' Limestone on south bank of Broken River.

Favosites sp. (massive)

Heliolites daintreel

Tryplasma sp.

Propora sp.

Stromatoporids

Cystiphyllum ? siluriense

Small solitary Rugosa

Age: Upper Silurian.

B-R.5.27 Favosites sp.
Heliolites sp.
Cystriphyllum sp.

Age: Silurian or Devonian, material not diagnostic.

B.R:8.50 Ketophyllum sp.
Entelophyllum yassense sp.
?Pseudamplexus sp.
Favosites sp.

Cystiphyllum sp.

Age: Silurian.

JACK LIMESTONE - A LENS

B.R.5.20, Point 40, Run 5, Photo 5075, Clarke R.
?Tryplasma sp.
Gastropods
Stromatoporoids
Favosites spp.
Solitary Rugose coral

Age: Silurian or Devonian.

JA0% LIMESTONE - B LENS

B RS s A7 ?hAcanthophyllum sp.
Favosites 3 species
Pscudamplexus princeps
Atrypa sp.
Xystriphyllum or Hexagonaria, small celled

Species,

Gastropods (3 gencra)
Thecia or Stromatoporoid
Heliolites or Plasmopora
Cystiphyllum
?Radiophyllum
Crinoid calice
Nautiloid (2 genera)
?0Omphymana sp.
Pandanophyllum new gen et sp.
Alveolites
?Spongophyllcides cf. thonasi.

Age: Lower Devonian (?Emsian).
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B.R.S.34, Broken River Formation, Limestone Breccia Bed.
Xystriphyllum sp.
Amphipora ramosa
Stromatoporoid
Pselophyllum
Heliolites porosa
Thamnopora or Cladopora
Alveolites sp.
Phillipsastraea 7aperta
Calcecola sandalina
Favosites
?Sinospongophyllum

Age: Middle Devonian, near'top of Couvinian or base of Givetian.

Point 4, Run 4, Photo 5167, Clarke River.
Nos, given to specimens, 194-204, limestone conglomerate.
Pauna: Phillipsastraea sp., solitary Rugosa (2 specimens
requiring thin sections, aAlveolites, Heliolites.

Age: Iiddle Devonian.
Correlation: Lithology suggests correlation with collection
3/4/5167 of last year. There is nothing in either fauna
against this.
BROKEN RIVER FPORMATION - D L3NS
B.R.5.21, Point 43, Run 5, Photo 5075, Clarke R.

Favosites spp.

Heliolites sp.

Solitary ?Disphyllid

Very large solitary Cystiphyllum, seemingly

of Jevonian type.
Pseudamplexus sp.
Acanthophyllum sp. or Radiophyllum sp.

Age: Lower or Lower Middle Devonian probably. Can tell better
from thin sections.

B.R.S.22, Point 44, Run 5, Photo 5075, Clarke R.
Phillipsastrea 7ocellata
Acanthophyllum or Dohmophyllum sp.
Cystiphyllum sp.
Favosites spp.
?Stringophyllum sp.
Calceola sp.
Phacellophyllum sp.
Alveolites sp.
Coenites sp.

Age: Middle Devonian.

B.R.S.41. Phillipsastrea ?ocellata as for 38, 24 & 40.

Calceola sandalina

Stringophyllum sp. _

Phacellophyllum small species and large
species

Coenites sp.

?Sinospongophyllum sp.

Cystiphyllum sp.

Heliolites porosa

Acanthophyllum sp. large solitary

Xystriphyllum or Dohmophyllum weakly compound,
cerioid :

Favosites or Mlveolites (moderately thick
branches)

Alveolites sp.

Thamnopora Sp.

Favosites sp.

Age: Middle Devonian, probably Upper Couvinian,
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B.R.S5.40, Broken River Formation, D Limestone Lens.
Cladopora sp.
Cystiphyllum sp. (large solitary)
Favosites sp.
Phillipsastraea - Pachyphyllum
Stromatoporoid
Thamnopora sp.
?Striatopora sp.
Acanthophyllum sp.
Heliolites sp.
?Pgeudamplexus sp.
?Trapezophyllum sp.
Alveolites sp.
Phillipsastrea 7ocellata
Syringopora 2 Spp.
Xystriphyllum magnum?

Age: Middle Devonian, probably Lower Middle Devonian (Couvinian).

B.R.5.59, Broken River Formation, I Limestone Lens
Calceola sp.
Spongophyllum (cerioid species)
Spongophyllum cf. torosum
Alveolites sp.
Stringophyllum cf. isactis.
Mesophyllum sp.
Heliolites porosa
?Dohmophyllum
Acanthophylium (?Rhopalophyllumn)
Grypophylluin
"Camophyllun"
?Endophyllum (small, cerioid specics)

as from 52)

Atrypa
?Grunewaladtia
Rhynchonella
Crinoid calyx

Age: This assemblage in Germany characterises the top of the
Eifelian and the base of the Givetian. That is, it is
Middle Middle Devonian. '

B.R.53.57, Broken River Formation. J Limestone Lens
Heliolites sp.
Cystiphyllum sp.
?Dohmophyllum sp.
Thamnopora sp.
?Stringophyllum ?isactis
omall Endophyllum as at 52 and 25.
Acanthophyllum sp.
Endophyllum schluteri?

Age: Middle Devonian, probably carly Givetian.

B.R.8.10, Front Point 36, Run 8, Photo 5049, Clarke R.,
Timestone. In Broken R, 2.8 miles west of Broken River
Crossing on road from Wandovale to Pandarus Ck. Stn. (west
of Pinnacle Limestone).
Broken River Formation, G Limestone Lens.
' Moderately small smooth brachiopod
Favosites sp.
Alveolites sp.
Stromatoporoids
?Thamnopora or ?striatopora
Solitary Rugosa

Age: Silurian or Devonian, probably Devonian.

I ¢ |



= i o

B.R.5 - Point 17, Run 8, Photo 5049, Clarke River.
Alveolites sp.
Favistella sp. ?rhenana

Age: Possibly Upper Middle Devonian.

Correlation: Since it contains Favistella sp. cf. rhenana
it may well be Upper Middle Devonian like the limestone on
either side of Gray Creek.

B.R.5.25, Broken River Formation, E Limestone Lens.
Acanthophyllum
Stromatoporoid
Alveolites
?Stringopnyllum cf. isactis
Thamnopora
Cystiphyllum
Small cerioid ?Endeophyllum
?Amphipora ramosa
Heliolites porosa

Agc: Devonian, possibly Middle Devonian.

B.R.8.52 =25 Sanidophyllum colligatum ,

Spongophyllum cf. Kunthi or small celled
Endophyllun

Disphyllum cf. goldfussi

Alveolites

Cystipuyllum sp.

Thamnno—ora sp.

?Temnophyllum sp.

Heliolites op.

?Amphipora sp.

Stromatoporoid

?Cclumnaria (Favistella) cf. rhenana

?Stringophyllum sp.

?Phillipsastrca sp.

Litophyllum sp.

Acanthophyllum sp.

Xystriphyllum sp.

Age: Middle Devonian, probably mid-Givetian,

B.R.S5.38. Broken River Formation. C Limestone Lens.
"Endopayllum cf. abditum
Large solitary Acanthophyllum sp.
Cylindrical branches (thick) Alveolites or
Favosites
Phillipsastraca ?0cellata
Calceola sandalina
Disphyllum (Phacelophyllum) sp.
ascanthophyllum sb. .
?Sinospongophyllum sp.
Alveolites sp.
?Dohmophyllum sp.
?Tipheophyllum sp.
Favosites 2 species
Heliolites porosa
Atrypa sp.
Syringopora sp.
?Grypophyllum sp.
otromatoporolids

Alga or Amphipora?
Slenderly branching ilveolites

Age: Middle Devonian, probably Upper Couvinian.
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Point 12, Run 6, Photo 5117, Clarke River.
Nos, given to specimens: 271-308. Brachiopod and Tabulate
corraline limestone.
Fauna: Stringocephalus ventral valve only; Chonetes, Atrypa;
smooth Spirifer; Alveolites, Alveolites, Thamnopora (2 specles);
small trilobite pygidium. B

Age: Upper Middle Devonian (Givetian).
Correlation: Broadly with 5/4/5167, 10/5/5073, 1/5/5071
and 10/6/5117.

Point 13, Run 6, photo 5117, Clarke River.
Nos. given to specimens: 171-176; 183-191; coralline
stromatoporoid and brachiopod limestone.
Fauna: Stringocephalus (doubtful), Mesophyllum, Calceola,
Alveolites, Heliolites, Thamnopora or Ccenitces, Amphipora
and other stromatoporoids.

Age: Upper Middle Devonian (Givetian).
Correlation: Broadly with 12/6/5117.

Point 10, Run 6, Photo 5117, Clarke River.
Nos. given to specimens: 205-270. Coralline limestone.
Fauna: Dominated by Favistella cf. rhcnana; als. has a
few solitary corals, one being Stringophyllum bipartitumn,
others either Disphyllum or Macgeea; tabulata are
?Litophyllum, Favosites goldfussi, Thamnopora (rare,
Alveolites (rare), Xystriphyllum or Hexagonaria, gastropods
(both turreted and planispiral, branching and densec
stromatoporoids (?Idiostroma).

hAge: The dominance of F. rhenana indicates an Upper Middle
Devonian (Givetian) agc.
Correlation: Broadly with 5/4/5167 and 10/5/5073. Broadly
also with 1/5/5071, though there may be differences of
herizon within the Givetian betwecn these.

B:R.8.:24 Phillipsastrea compare with that fron
~  B.R.S5.38)
Sinospongophyllumn? sp.
Favosites sp.
alveolites sp.
Disphyllun

Age: This assemblage is Devonian, probably Middle Devonian.

B.R.S5.39 Calceola sp.
Heliolites sp.
Disphyllum (Phacellophyllum) larger specics
?Grypophyllum or Tipheophyllum sp.
Cystiphyllum sp.
Favosites sp.
?Sinospongophyllum
Acanthophyllum large species

Age: Middle Devonian, probably Upper Couvinian,

Point 95, Run 4, Photo 5167, Clarke River.
Broken River Formation, A Limestone Lens (Plate 3).
Nos. given to specimens: 151-166, coralline limestone.
Fauna: Amphipora ramosa, Thammopora, .alveolites,
Disphyllum sp. and hemispherical stromatoporoids.

Age: Middle Devonian. :

Correlation: If one assumes that the fauna in last year's

collection is from the same locality, it can be regarded

as Upper Middle Devonian (Givetian), since the latter has
Fovistella cf. rhenana present, a form characteristic of

the Reid R. Limestone at Calciun.
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Point 10, Run 5, Photo 5073, Clarke River.
Nos. given to specimens: 177-162, Dark brachiopod and coral
limcstone.
~Fauna: Stringocephalus burtini; a new genus of thick-shelled
lamellibranch; and Favistella cf. rhenana.

Age: Upper Middle Devonian (Givetian).

Correlation: The same lamellibranch (and also possibly
Stringoceochalus )appears to occur in specimens 82 and 111
from Point F, Run 1, Photo 5037 Atherton, 2 miles south-east
of Rookwood, which shculd therefore be Givetian.

B:R.5. 35, Termophyllum sp.
Alveolites sp.
Calceola sp.
Stringocephalus sp.
Lmphipora ramosa
Stromatoporoidea
Thamnopora

ige: Middle Devonian; probably Upper Givetian.

B.R.S. 36.
New genus and species of lamellibranch, same as from Point 10,

Run 5, Photo 5073.
Age: Upper Middle Devonian (Givetian).

BUNDOCK FORMATION (Plate 5)

B.R.85.164 Foint 1, Bun 11, Photo 5183, Clarke R., l. &. 4.8
miles northeast Gregory Springs.

Thamnopora sp.

Macgeeca or Disphyllum sp.

Fish spine or bone

Disphyllum spp. (slender, fasciculate)

Romingeria®? sp.

Stromatoporid

Age: Middle or Upper Devonian, probably Upper Devonian
(Frasnian).

B.R.S.68, Bundock Formation
Brachiopods in matrix
Fish tooth ,
Small Eumophaloid gastropods
Small turreted gastropods.

Age: Devonian or Lower Carboniferous. These want brooding
over after development. I am going to try for conodonts.

S5.G.1-9, Front Point 5, Run 4, Photo 5005, Clarke R.,
i.e. 11.2 miles north-east of Blue Range

Heomestead.
D Ge 1 Lepidodendron australe
S.G.3 ' Small brachiopod
S.G. 4 Small brachiopod
? Productella
Coral ?Cystiphyllum
S.G. 5 Algel Limestone and small Emmonsia
5.0 B Algal Limcestone and Corals
S.G.7 Algal Limestone with Corals
S.G.8 ?Bracl.iopod? '

Plant stems and Crinoid fragnents
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5.G.9 Gastropod

S.G. M1 Algal Limestone ? _
Small brachiopod ? Chonetid
Plant stems
Lepidodendron australe

85.G.1 9 and 5.G.M1 and cithcr Upper Devorian or
Lower Carboniferous. Thin sections arec
necessary.

C.ReW.,17 , Clarke River Formation, : ,
. Unidentifiable fossil vegetable natter.
Age: Unknown.

C.R.W.18; Unidentifiable plant fragments.
iges Unknown.

C.R.W.19 Lycopod impression with leaf (or root
basis) arranged in vertical series.
Ages Upper Devonian or Lower Carboniferous.

C.R.W.20 Lycoped impressions

eplidodendron of Veltheinianun type.
nges
C.R.W.21 Spiriferids

Small flat gastropods (at least 3 types:
one with tubercles).

Crinoid cclumnals

Lepidodendron of Veltheinianum type

Chonetfes. sp,

Small lamcllibranch

Ccncentrically ribbed lamell Jbranch.

Age: Upper Devonian or Lower Carboniferous.

This of thesc collections, two (B.R.W.48
and 49) could well be Lower Devonian, while the rcemainder
arc either Upper Devonian or Lower Carboniferous.

C.R.W.16 21/5/5082 Clarke R. :
Lepidodendroid fragments
agcet Upper Devonian or Lower Czrboniferous.

CLARKE RIVER FORM.TION

2259 Chonctes
Lengllibranch with concentric ribbing
Gastropods (at lecast 2 types)
Straight nautiloid '
?Productella (smell, concentrically ribbed)
otreptorhynchus (very small)
?hiviculopectenoid
?Roductus
Smcoth lanellibranch

Age: Devenian or Lower Carboniferous (Possibly scme
resemblance to B.R.S.68).
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TABLE T1

COMPARISON OF' CORAL FAUNAS OF THE LIMESTONE MEMBERS OF THE

SILURO-DEVONIAN PERRY CREEK AND FOUR MILE CREEK FORMATIONS

Formation

Perry Ck. Formation Four Mile Ck, Formation

=

Member

Tin

Eut

Thatch
Creek
Western
Outcrop

Mary- pe1e-

Thatch Marble
vale

graph Creek Creek

Favosites
Tryplasna
Thamnopora
Cladopora
Halysites
Cystiphyllum
Intelophyllum
Heliolites
Plasmorpora
Disphyllum
Spongophyllum
Lystriphyllum
Alveolites
Macgreea
Rhizophyllum
Fasiphyllum
Holomophyllum
Streptelasma
Pycnostylus
Pseudamplexus
Mucophyllum
Striatopora
Propora
Fasciphyllum
Crinoid
Brachiopods

Stromatopora

X X X X X X

X X - X X X X

X = Present

? = Possibly Present

Determinations made on hand specimens by Dr. D. Hill (Appendix 1)



COMMONWEALTH OF AUSTRALIA.

DEPARTMENT OF NATIONAL DEVELOPMENT.
BUREAU OF MINERAL RESOURCES

GEOLOGY AND GEOPHYSICS.

RECORDS.

1959/114

Q%k-gJ-:va)

PLATES TO ACCOIPANY

PROGR1SS REPORT ON RLGIONAL GEOLOGICAL MAPPING OF

NORTHERN QUEBNSLAND, 1957. GRAY CRETK, BROKEN RIVER,

AND CLARKE RIVIR AREAS.

by

D.A. White, J.R. Stewart, C.D. Branch,
D.H. Green and D.H. Wyatt.



- . T

AREA MarPPed N 1956-57 — MAPPING,

| BAse Marps, PHoToGrRAPHY PROGRAMME
) IN NoRTHERN QUEENSLAND.

WEeAerA Care WEYMOULTH
. % | X

CoeN.

EgacooLa APE (MELVILLE .

X0 (|

Goathland |Potallah Ck. {Healy Ck.

Cros bie. Ck W\Pella Koolburra | Brixton

Bukall Ghet a | aura

Palmervilie | Mt Lakin

Yambo

4
Arkara

Annalg

CAIRNS.

Yokas M*—Mulhgan Blboohral Coirns.
. \j%\u\@gf :
gqan dladee
N\ N
AN \

\ Reo IVER . INWNISFALL

)

INNGHAM

N\

S

TOWNSVILLE. .

G aan@n

Q Ares covered Sy ney/ona/ and reconndsssInce 730179, /956.
0D Ares covered wm dero/, 1957
N Aoposes msppirng, /958

a Aeria/ photographs recewed /957 x Fhotography /957/58
B Aers/ phofogrophs ordered /956-57 /958/59
o Air phofomoszscs ordered /957 sezson.

a Arimerfric base moos recesvea’, Yov /957

o Parnimetric bsse maps ordered Ocl /958

O Plormertric bose msps ordered r/958/59 PLATE 1




.
[
S~
1
’
’
’

-
- N

{
’ \

N oA
(NP
1T\,
PP (;v
LY

-
’

4

\

v
l" Pt )

- CEOLOGICAL Fl

e GRAY CR

= K-LUCKY C

" \,=-
LN
~

7
/

=NS

v WY
’/" . - ,h)
! '\;’ y v
’l, l\ I, v
’I ~ ' N

R L .77
y c¢.” /

RECENT:
1)- Alluvium
. Soil Cover

TERTIARY

L7 S7 q
/\\/Tp.\>j Basalt

Tl Laterite and Lateritic Soils

CARBONIFEROUS (Lower- Middle)

Cc CLARKE RIVER FORMATION (Quertz conglom-
crate and sandstone, feldspathic ‘sondstone, rare siltstone.

IGNEOUS RQOCKS

Quartz &quartz-feldspar porphyry(Upper
Palaeozoic)

Granite (Post-Lower Palaeozoic)

Hornblende diorite ~ranging tc gabbro &to quartz-
diorite

Serpentinite—serpentinized dunite& peridotite

Pyroxentte — serpentinized in part .

Gabbros & other busic rocks (Amphibslites, gabbro,

Mainly freshwater.) 2NN diorite, fine pyronenites)
o .. Limestone Member(srachiopod
I Lmestone with calcarecus sondstone ) . + ¢ . .
SILURO-DEVONIAN . Grarite (Precambrian ?)
S-Dg| GRAVEYARD CREEK FORMATION Greywocke -4 Dyke or vein(asapliteabsatbitite; b=bosic jrjasper gquartz)
ggnfdssttg\ngg S‘{%‘?&? %“o“ag%%'\.‘%é%‘;?z‘-‘;&fgﬁ? i\%ﬁwﬁﬁ%) %% Quartzite marker bed
S-Dc | Crocked Creek GreywackeConglomerate Formation boundary—position accurate.
Member °~ = ____ » ” »  gpproximate.
:"_L__". Quartz Greywacke Tt IS *-I'nf%rmd&conceole i
SDp| PERRYCREEK FORMATION(Ouartz sandstone &~ ——— T adlt
siltstone colcareous sittstone slate josper,limestone lenses, o~ o\ Shear zone
conglomerate quartz-greywacke siltstone’)
A _A , . . 41 Trend Lines
S'PQ EVERETT'S CREEK VOLCANICS(Basalt feldspar-
porphyry,agglomerate greywacke,probable tuffs. ) 70 Strike&dip of bedding. .
SILRIAN A7 » = » » foliation in metamorphics.
Sa | CARRIER'SWELL FORMATION lquartzgreywacke <7 » » " » banding&platiness ingabbros.
siltstone & sandstone, red & green chert breccias.) /70 AL CI.QOVOQQ In sediments. .
'S boherrmol oolit L{mesttoer;)e Member fLenticular ”ﬂ:o Drag fold with plunge
L rmMaLd& oOLITIC Limesion P : : : : : f c
LOWER PALAEOZOIC €?) N 'Ir_uvo;lo.wioth? Ehr;rzction inwhich flow tops facz
g r wobite - -h=h |
Pzp | PADDY'S CREEK FORMATION (Quortz sandstones O S by § 2P dete shornblende
siltstone, phyllite quartzite ) 5(\ Mi ,
Pall | LUCKY CREEK FORMATION (calaruous sard- Cu’ Mine orprospect {Cuscopper; Cr-chromite)
et R AT o (g ol oty
PRECAMBRIAN? One Mile to One Inct
NP 0 y \
Epe7sy  STENHQUSE CREEK AMPHIBOLITE —N—
L0 (Mainty amphibolte) ' ) 1(2 . [l] '] '2 j?.
pC7h| HALLS REWARD METAMORPHICS __—
(Quortz-mica schist quartzite.) 5/ g
2
pE?b| BAUHINIA CREEK METAMORPHICS ik
(Hornblende-quartz hornfels quartzite phyllite) «l°
NN
\\\\
. . RN
A
- T \\
. . ," \(... {\ . \\‘
/ I}) \\\“\ !l
- ) ,’/ ‘\4‘\ k#
":\Ql.' (D\?r . Pl \) l)
- . Foo. ! LN
Gvanmile o \ \
{ t \
! ‘\ \\\\
t . L AN
i _7 \ )
7 \ / W
/’/ ! 4 q
, _— oo e ~
; - A TN 2?
) A ~— : ::/’ _' . y
) . . RS
- . \\ ) ,’7\\‘ -\l
~ \ /// h /,
~— \\ R J", -3 I I,

7 IP/‘ g \//\(f\\ /’,/,\{

e

DINNET CBEZ £

N+

v #le s o b4y

+

!
J

Sy s
4+ + o

5 g
>

F—~
7
L Ps L5
o .

7

+ + + + +

L S A

R YL M S

)

2.

hJ

P




’ “1 - —
7 .
£
| § !
_ Kl 5 B
! % . 2
' L e [ L
| Y ¢ /Jﬁ 6= NJ
! §% g £ . D
: RS NS : € B & 9
_ 4 X N X803 8
' 3 K v 32 ¢ ]
] AV Fc.. rnJ M LY PIK
> v Sy N 37 § g%
< 3« R X Qv §° < 8§
W I 13 % WP
. WEE «  ED 2, SRR
o N - A
X Jm 3 <& N RN ¥ ,mw”/m -
S o . S :
3 3 S & TR 3 ST % |
Y T s & L 5 3 <L Ny 4 ]
ST S § £3.8 &
N |~ S R of 2 SR ARIREIEE BEl1E BIRIE o 9 = S . m
o) A
L= o Q o] 9 L . 2 [4E T m [en)e -] %] u :
Al >h Q T+ 2 & ! 3 El Il AR R R i | N $ < = :
NN oo ja ) D& ()] o a alla a1l wn Aol Fo _P+_ wnu < =
LY il o =
["e}
2
_ o L O
: N .
Z < 5§ R 1 g Ry S
ol - & Q > 1% ad N 2
C = M C vV oy \ v % [¥] < % =
L S C ® TR ST ¢ = o S "
O - 0 E S vd fe vy oo F oES =+ 8 N 3
_ | o + . c @ @ § 3 3% 8§ ¢ S8 S = 8 50y om ¢ o= R
v | T¥ ] @ v < D s § ¢ O < 9 9 c .
op) N += O ¢ m 4 I N © 2 4 E O Q U ~ .
-J c £ 3¢ - § g e T 8 gy g T8y o f 8 S 3 Y
@ C Q3 9 g Yo & ¢ | e 3L ¢ X3 9 3.3 o ~ 0 Yo
0 < . X X s N 5 w8 g oy 8 & b S 3 = TS pa G <
o L c [\ D ¢ v w8 & ¢ NI & 3 ~x &8 ~ N
» O c = P S 70 ¢33~ §8 ¢ § 8% <9 8§85 5 & g YN N
5 29 3% ZO0 g g2 9ysy 3l 8T sy Liiod e O S
= - ¢ X n NN X 9 K L _
0 02 ao (< N =& 98 V%3 = 2 8 ¥ 8 ¢ S & X
NE L £t X § Z S a8 Fy o8 S ¢33 7D + N
N % R 5 ~ L ;
m 0 ul v ﬁ»uﬂu @) m “ < 0O ¢ IM 9 n“ GUJ Y N A umj ,m S C X u X /m 0 % W J
~ T ~ -
o ST by Lo 3y Lliiiiziiisdiiiory oz 5 8
U = %. § 2§ 22 AT Q79 ¥a 383388 83 43 38§ T S &
d 0 — - 0 D ! C .
.lOl q m < > Q Q WY < D %B ) rW .w)..
+ w { w
N ¢ Q =& < 2 a 2
O F M D Q &) - {p)
5 £ |
._
! ,
. .
e J N, LS ¢ty
PRI P
ﬁ\/\,uc\/\./(/\/\/\/ /\/(A./Vl
= N AAN AN ANAANN NN /Vﬂv
/\// \/ \/\/ " \/\A\/\/\/ 2\ A KT
A/\/\/\/\/\/\/\/\/\/\/\/\/VM(..\/../ CARAANANA

PP Av4 A 7
/«v/ . /\/\/\/\/\/\/\/\/\/\/ /\/ /Y.\ \» N
: \/\/\/\/\/\/\/\/ \/\/\/\/\/ \/ \/\/ NG \/ \/ N \/ \/\/ <

Q /\/\/\/ \/\/\/ \/ <8 \/ \/\/ \/ \/ N \/ N \/ 7 \/ <N

\/\./\/\/\/\/\/ \/\/\/\/\ /\/ \/\/ \/ \/ \/\/\/ \/ 7

7 7 7 7 7
/\/\/\/\/\/\/\/ /\/ /\/ < \/ \/ \/ \/ 7

\ \. \
N OSSN NNNNNVNR /\/M/ﬂ/\/wfﬂ/\/ /\/\/,W\/\/H/\\/M/\\/M/
\ -

YRR RARRNRRNNA XX~ SARAANRN

\\\\\\\\A XSS s

NEANENENENENE NG NE A /\//\/

AN \ VA
3 /\ /\ /\ /\/\// )

— ;
.\/\.\/ < /\/\/\/\/\ RESEEELEREUN " C e /\/\/\/\ /\/\/ REN
2 //\. I I LN NI A
NN RN NRNNRIN NN AARAR
/\v/\/\/\/\/\/\/\/\/\ /\/\/\vmﬂwa/\ < ~<
7/ / J 7 5
X /\/\/ \/N/“/ W/ I /\y\\/ “/\/ \/ \\ ;
= ~ 7/ 7 NN NN
= ///\/\./\/\/\/\/\y\/\/\/,v\ /v AR A Q7 LSS
AN < NN . NONN NN N NN N NN NN
I~ NN N NN
s~ AN NN ISR AN
¥ ~ X N\ I SNENENANNENENCSE NN
QN N> NN NN NN NN y
~ PNV AV A A AN A A A4 €
VAR DN N N Y VN NN N Y NN N >
. 7 N/ 727 s S S 7y 7 <
TS ST A N N N N N N A NN NN N
O Ne X /S PS S s s
_,O NN NN NONN
s L VAV AN A VA4
01\\\% NSNS N NN N N NN NN
N\ 7 7/
N~ e VA NNTONIUNION
S S 2 S S S s RS s S
NENENENA AN NN\
' /7 /S 7 g s A s 7 s
2 NN ONIOUNIN N NN
‘. \\\\\*\\\\
W NENANENAN ANENENENEN
W RN RN
b o NN VNN N
< (@) AN VRN A4
v N A VAN ANENENENENEN —
Y v N NN NN s

/\”\ J\ /\/\ /\/\/\/ \/\/\/

7y 7 g 7 7 7/
IREGEREISENES AR
NN

T
=
3

GeoroGicar Frero

Ygo
7

\/\/\/\/\/\/\/«. / 3 I‘”
u.f/.\ AR G N
\ﬁ\ ..\\\.. A <

AP 3N

[ P ——
IS T
LARAY
avNy \b\/\/\,/

AN

RANGLE

Gra veyanm g

NTGOMERY

e

¢ [ )
0,
BROKEN
go 7%
7
e




A , _
///./ / /\ 7 P4 7
- N / s VN 7 7 J 7
4 \\/\/\ /7 \/\/\/\/\/\/\/\/\/ AR /\/\/\/\/\/,\ SN
/\/\/\/\/\/ NN WA \ /\/\/\/\/\/\/.\ / \/\Na\/\/ /\/ N /,H./, \./\/\/\/ \/\ F————
NN NN /\/\ R A A A NN N \ /.\/ S s o r S s, \/. NN /\/\/\ N
N /\(\ PRPAY \/\/\/\/\/ U /\/\/\/.\/\/\ X /- \/\/\/\/\/\,, NENERAN /\/\/\/\/\ S \/ NI ORI NN
P NN NN Y N VTN /\\\\ /s, AR YRR XA N AR AN NN R U NI R A AT //////\/\/\\\\\\ <
N /\/\/\/\/\/\/\ N \/\ \/\/\/ AR /\/\/\ //\/\/\/\/\ \/\/\/\/\/\/\/ NN /\/\/\/\/\/\. < S s \/\/ NONONTN /\/\/\/\/\/\ O T 7 \/\/ NN\ /\/\/\/\/\/
b v 7 ) s NONON N N N | \/\\\\\\\w\,\ ///.////\\\\\\\ NN A A A AR A A » SN AN A AN NN
AN e \ VVNTY UV WY NN ) NN NN NN NN N NN A ” NANA VAN VENENEN
AENAN VAR NN U NN R AN N SR A 4 NN e SONTINTOTN L v op s ST N
R RN SONN NN NN RN NONTOONNN e s NN UNTIAT T N VAN AN AN NN
AN /\\\\\\\\, NONN N NNV RN N ’ AANANENINEN A AN A ) NAYANENENE SNy s NVVINUNTNVN
o LN N AN N AU TN ATV A VAAAVAVAASA //\\\\\\\\/////\/\\\\\\\\\ NN NN NN e
NN S LS L s S s ///////\.)4\\\\\\ NONONINTOONN A s /////////\\/\\\ s VNN N A
NN N NNy RN NONNINON NN AN NN NN N el s/ > RN NN N
NN ////////\\\\,\\\\. NNV e NESENUNININ RN A VNN AW
///////\/\\\\\\\\\//////// //\..\\\\\\\ NN VN N s s P , //////\/\\/\l\\\\\\\ AN
s S AN NN N N NN IR SN CNONTY N NI s //////\//\\\/\\\\ \ //////\/\/\
///////\/\\\\\\\\ N VN N\ NN S LA s S oy N ///\//.\\\\\\\ NN //l/\\\l\\\\\ \
NN 7\.” ARV VANEN s sy s SENANEN NN AR RS
VA AP R Y Y 4 AN NN N s S NN N NN NG NN NN O I\ 7 O 7 \ LN A
v NN S e s s .//V// AR A N4 N NN s s NN NN TN N
« Py \ N NN NN /7 7 // s 77
e \/\/\/\/\/\/\/\/\/\/\/\/\/ /\/ /\/\/\/\/ VRS \/\.//\ ,\/\/\ \/\I\/\/\/\/\/\/\/\/\ r sy \/\/\/\/ N /\/\/\/\I\ \/\/\/\/\ \I\/\/\/\/\/ /\/ /\/\/
N N\ VA A4 =N N\ NN NTAON s L7 NN NN N /S s s 7 \ AN RN 7 ;oS
A ARV AN\ N VAR NV AN A ///////\\\\\\ NOUUNTNTN
NNV ’ VN AN AN TRV SN NN N AN RS AERES N RN NN
NN NN\ s 7 s eSS 2o NN N PO A A 4 N NN r r 77 N s NN ARAN / CTNA
RN AR YN RN NN NN NSNSV AR TN AN N NN NAN
//////\nD\\\\\\\\ AN NS VAN - YRR A N NN TN NN s e N VNN AN TN N AT P N
- \\/ NN U \\\\\,\\/ VN VN N TN N TN A N SENAR AN AR N AL \ NN N 7
\ ///\///\\ S o o NN N VLN N s, S s PRV NN N NN rrr s s ~ //////r\\\\\\ N NOVTN N
\ //////\\\\\\\/////:’/)I//\\\\\\ //////\\\\\\\\ //////\\\\\\\\
s S s N S S sl s AP NN NN NN IUNTNNNT N ol Y NN NN N U
///////\\\\\\\ NNV NN NONN ~7 NS AANENENSRENG AL N NN < A AN N
AN ATV AAVANSN I { = < SEY NIVt NN AAY VAN
NN . 7L S o MN VNN N TRV S NN NG NENINENER NN SN NIRRT N7 N\ AV
N R RN vy ) - NN NN SN P S SN NN AR NN IRV
\ /\ < /\/\/\/\/\/ > > \/ /\/\/\/\/\/\/\/\/\/\,,\/\N\/ .\/\/,//\/\/\/ /\/\/\/\/\/\/\ \/\/\/\/\/\/\/\/\/ /\/\/\/\/\/\/\, o \/\ \/\ \/ NN /\/
RN /////\\\\\\\\\ , N NS N N NN AN AN TS S NONONUNINTY
////////\/\\\\\\\\/////////\ 7" s s s MV NN NN P s S s y NONTININANN \\/\\\\\\\\//
PPV R /////// S s Ss srr //.////i/\\/\/\\\\\ ///////\//\\\\\\ /////.//\/\/
///////\/\/\\\\\\\ NN AN AN N \\\\\\\\:\/ NN NN s s s NONTNINTNY \/\\\\\\\\/
AFRIATA NS //////.\/\\ NAAAY ////////,_/\/\/\\\\ NI NN R RN RN A ////////\/\
//////\/\\\\\\\\\/\ NN \ /\\\\\\\\ ////\/\/\\\\\\\ ///////\/\I\\\\\\\ N\
AN AVAVANENENENAN NN NEVA Y RN N NEANENENINNEN NN NN NN N
o ISR e ANUANENENENEN N N4 NN NN T RSN R AN AAYEN
NONONN SN NN N NN /\\\\\//\\ NN NN oy NN AN VA A AV
T LAY ARV R A SV 4 ////// \ \\\\\\\\ / //////// /\\\ P NONON NN N /\/ s 7 7 ya T///// NN
///////\\\\\\\\/////////\\\\\\\\ ~ NN NN S s s NONINN G TY Y YA N
ANUANERN P A4 NN N NN RN h A IEENN ’ 2 S s s NN TN T C s
e S s ////// Va4 ////7/\\\\\ NN N TN NN VAR ///////
NN N \ OUN /\/\\ VR AR Y / // // /// / /\\ 7./ /s 7/ . \/ NN N ~ /\/\ S s oy s P NN AN YN /\/\/\/\ A A
L S s s s ey NONON N N NN /\/\/\/\ ARV \/\/ NN NN //\/\ N T, NNV N N NN /\/\/\/\ y_ s VNNONTN 4
~ N s 7 7 S g 7 AN NN
/////\/\/\/\\\\\\\\/////////\/\\\\\\v\/\/////\/\/\/\\\\\\\\ AN ENEN AN AR
P A N ///////\\\\\\\\\ NN N NNV U\ e r Lt ////////\\\\\\\\\/ NN NNUN
//////\\\\\\\ //////// TN, N /////\\\\\ N\ /7 VPR
NENEVENC R AN e NVONNNONN s s Y s - NIENEN SN A s
A Y, ANENERSEN N A, NN N TN S e N\ NNNTNTNON s s s AN RN
AN NERN L Ay / NONON NN O /\\\\\\\ NN NS T AN
Q0 7 \\\\///////\ TR NS N ANANSAYAN N NONON N N VA A ] NNV
- VNN NN RN NANTNWIN TN A A NN
-J ////\//\/\\\\\\\\\ NN N VNN N VARV, NESEN NI N AN
\\\\\\\\//////// \\\\\\\\\////////\/\\\\\\\//// R, /\ ///.////
o~ /.///////\/\\\\\\\//////////\\\\\\\\,, A YNNI AVAYA MO AN
LS s VAWV VN T NN NN " re - NN NANENENERSNENEN
ARYEN \ /\/\ P / NN N NTOU L \ AR NN VA Y R P A R A YAV
~ VN YAV , NN AN NN N NN VNN N VN 7
RN AR A e N v NN AN SONN
LN \ S S e s AN AN s NN N NN N VA4
v /‘\I’;’ﬁ/\/ /\/\/\/\/“/\/\/\/\/\/\/\/\/\/\/ \ = AN 8 \/\/VO\ A .y \/\/\/\/\/\/\/\/\/
] . ~
U N /\/ /\/\/\/\ A I \./\/ NN A/\/\/ s 0/ \/\/\/ NN\ N
N s Ol S s os \/\/\/ NN AN TN N~ » /W/ NN N NN NN /\/\/\/\
W /\/\/\/\/ VAW UV N\ AT D NS N S, N SRS NN
~ | + AW = \\/\/\ NG /\// A /\/\/\/\/1\7// e \/\/\/\/ AAA /\/\/\/\/\z“ﬂ“/\ 7 \IW”/IINI.W/““/"W”
X v + NI SRR NN - AANNNNRRNI VXV NANANSSINE RN
N N\ N\ 7 v N NN OgxTT7 . S AT W aET NN YN AV
5 o /\/\/\ \/\/\/ ’ \/ \/\ /\/\/\/\/\/\ L L \\\\\/ SN NN NN T el A r \/\/\/ AYAIANENENGN
" % P A 4 7’z 7/ . NONT N // N 7 7/ 7
R AAYAN AP R AN NN AN AN NNINNTUNANNY
. 7 7 NN N ONTNON IE s s s NN Y N N NN R N NNON N
NN NN o DR N S s s N - NONTS N N NN VRN,
D " PRV, NANENINGE SIS - \/\/\/ NENENE N /\/\/\/\/\ AN Y \/\/ A SN NG NEN
ot VN O NOINTUON ORI s L omEe o VAN NN \/////////\/\\\\
~d /\.\ - N2 NTNTN s ’ NEANENENCN AN AN R AANAPAN
\ \ ~ 2% I - |+v N Z P I N NONTNNTNTN Ll T
W < Lty FERUN TN AN S A KRR NN AAYAVAYANENENEN
g . NAYA SN SRARKR2A RN NENENENESINI e
/\/\/\ 7 .\/\/\/\/\/ /\ \/\ - \/ — /VW /\/ N /\/\/\/\I\/\/\ /\ 7 - \/\ N\
I P \ N NN /\\ // //ﬂ?/ ~ P \.\\\ ., N N \ / /
NESEN e NN 7\ \\\/\//////////\\\\\ e,%r
AV -+ N YV N NN TN T AUASAAAN
RN /\ NN\ + -~ N \/// NN N NN /\/\\\ P4
d NN P . N + \ N7y NN NN S
NE\\ RS 1 > IR RV MNENARNNRN s o :
A ’ NN \\/\ - \/\/ N ‘/\/\ T T T A A :w )
L N - \/\ \/\ \PRAWAYANANIEN + |+| N NANG _“ /\/\/\/\/ NA ’s 13 m
~ NANANENAN g L - + VNTNT ;
NN ARV Y \/\/\ AJAYAN A 8 h N " \ + WJ«,M y9
N ) \\\/\////////\/ 7 k Ny s » Mm
Q REURERN AR AR + = ! % 33
7L A 7 NNV NUNNN T + + 3’ ] W/m >
~N N % APASATAYA NENERINEVENIN NS - < += + + - N WMJ
- ' -
0 \ A&V \ < , /\ /\/\ \/\/\/ /\/\/\/\/\/\/\/\/\/\/\ -~ 0o i JW Q oY w
Wi 7 ADNA NANEY R\ RN NI AN\ N I e
\ VNN 7N > NN RAAAAA NN + o+ -+ 3 g
G N R y NN VAUV N WAL A { + g <8
VNN N N NN TN s NONVIN M N XK
NN /\/\/\/ A AP /\/\/\/\/\/\/\ g * Y /mﬁ.m
: AN AN D 7 7 s 7 - B \ 2
| \/\\\\\\QY“.I VV//// = \ AN /\/ /\/\\\\\ + + // I+| W MUm
/\ \/\/\/\/\/ /\ A /\l///,\./\/\.)\ 7/ \/\\\/ \ N~ \/\ 7 \/\/\/\/ N /,.v |+ 3 Nk
T N o Y oz 7 \ \ 7, ’ .
N\/\/\/\/\/\/\/\\»\/\/U, /\/\H\A\lﬂn —=f> AN \\/\/\N\/\/\/\/\/\ AN ) .ww ™ M . ®
VNN AT \ P4 AR YR NENYEN A YRR . L / [®) -3
\ - ™
/\/\/\/\/\V\\/\\/\/\/\/\z//\/\/\/\/\/\/ _-\ /\/\/\/\/,\/\/\/\/ \./ + /\/\/\/\/\/\/\/ /\/\/\/\/\ Z \/\N/\/ + + o ) 0 m
A RGNS NN N 7 \J AV N\ L r P 7, NN VN NN N N Y : : <
AR Y \//\ s o s \\\//\\ /////\\\\ ’ - N NN N AR RN NN P © P
ok AR A YANGANE N QRN NN NS AUATATA ” A NN NN
I/.N////\/\\\\\\ \\///%.l/.@////\\\\\\\ \ ;\.\ 7 v oo | NN N
NN ~ \ N\ NN - W S s e s I‘v
7/ Sl S /////////\/\L\.:Lv\\\\/\ NN N \WN N /o, > SONTON N N N Gy v NN s P
/\ ////\\\\\\\\\ LAY ANRAYRY R N\ P A Y. \\\\\: AN N N N, v
VNNON R TR AYANEANE YR NN N AR NN NN 3
, /7. 7./ S NN N i S S \ NN SON N NN NN s S s - N
\/ LA\ VAV R AN NN N Qe oS P e 7/ P P P v NN N N LN U 1§
//////\\ \\y,\\f///////// 7 \ \ /\/\\/.D VRV 72V VIR I A N <
s e NAYAY NENENEN AN RN RS~ NN v ’ A NN N N N N NN NN N N 3 3
VNS PRANE A U VA VA YANIR AN AN IT AN N NN AR AR ENIENAN N N .
AN NN NONON NN . \\/////\///,//////\/\\\\. . S S ¢ § R
VRNAAD N \/4/\/\/\/\/\/\/\ /HH \/H/\/ NN \N\H\/\v N N /\/\/\/\1\/\\\\\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/‘ N m 3 Me Im N
~N 7 s N
/7 ﬁA/\/\/\/\/ NN NN SESENENN /\/\/\/\/\/\/\/ A NN \/Hx\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\ ™ A Mm Me 3 //WJ
AN N NN NN \ VA A A Y NN N \ P A A A R AN NERN 9 N .
I\ S AN S s NONON NN N NNINN AN AR NN NN ANEN NN ) c v N N >0
NIV NONG N NN \\\\\\\\\///////, PR A A AV AV AN N N N W N o ¢ N N
\//\\\/ NN //////\\\\\\\\ //////////\\\\\\\\\\ W O § 9 QM ﬁ/o
VIV AR NN NN A NNV AV AN NN NN ENENENENEN 3 ~ % £ 9 ¢ a
AN VAV AV Ao NI NN TN VA I YA A @ n QO ~
£ SINS S s s AR RENAN ~7 NONINTNTNONT T LSS S ) v X S o ¢ X
NN YN V NN / \l % SS S S S S s AT U N U N W N NN N m 7} ~~ N @G
AN VA A AV \ NN AN A c 3 X W g a
/ \ / VA AV -
WA /\/M\///H/\/\/\,\/ TN \N\H\/\,\/\//\/ /\,\/\/\/\,\,\,,,\u\/\/\/\,\/\/\/\/\/\/\/\L 2 § 5 N m ~ m ,m /nfm/
NN NN s s s VVN NV NN N a o b 3 S g 9
//////\/\/\/\/\\\ \\\/\\\ o~ AN VIO AR YA x 9 X J ¢ Y
v \\\\\\\/// /////\\/ //////////\/\\\\\\\\ E &S ¢ ¥ ) N L 9
\ NI\ SENESEN NS APAVAAAT AT AN N AN AVAA A UA A A f § 28 ¥ 9 ¥ 0 J N
s S o NS s s s N\ /////\\\\\\/ //////////\/\\\\\\\ Noa GFO/L v 9
\ //»/////\/\\. AVAVAAAAAAATAIN AN A Y AN N N N L ¢ 92 1 N g2
A A A4 VT SSS S s q = = % X S
NN NONONNTNNN NN + 4 VAU AT AT s = 7L D N
\ . s N/ PAVAVAAUANA S SA A A VA UA' 1T N R NN AN VNN .m/a RO S J N
AV VAN NN Z § 9 X XY
\ A \//\/\/b/\/\/\/\/\/\/\/\/\/\ o J\.T \/\,\/\N\H\/\/\/\,\/\/\/\/\/\/\/\,\ 0 .m < m S N ﬁa %Jmae/ M S8
\ \ N N / o VOV N Uy 7/ > w
A TR f |+. e IT PN NN INEN AN AN AN APPSR NP w L a s
\ VNN NNV 4 _ -+ , VAT VTR a 3 &
NN NN a NAN AN @ NG NN AN \ 0 o @
AYRANUAN e NN
\/\/\/\/\ VY. \/\/\/\/\ /\/\ \/\ . /\/\/\ AR \/\/\ m €
LA NN /\/\/\/\/\/\ S s NNV NN SEN /\/\/\/\/ /\/\/\/\ ) UP 3
S S S ST AU //\\ s Tl L s N ) .
\ / \l\ Yy, .// NURNEEN PV A N A A
Y \/\/\/ \/\/ Y NENEY ..* _ . AT \/\/\/\/ /\/\/\/ N M
\\\\\/\\\\\/ NN\ / lmy + + ////////\/ /\\ /M/
g N\ /\/\/// \ \ /\/R \/\ 7 7/ N + /\/\/\/\ - 7 \/\ \/\/\ \/\ hY .
Vv \ NN -
\ NENESA YA /\/\/\/\/\ s A P lT SN NSNS N N N N N N o M_
\\\\\\\\\\\\\\// AN N NN + ///////////\/\.n\
NEYENEANA VA YA YA N NN YA + 4 \ e N Q
A A A A AN NN Y N\IA VAV = otk VAT YA N 3
AR A W U N N T WA /\/\ s S S s N \/\\\\\\\\ ) W
/\/\/\\\\\\\\.\\/\\\/ N TN NN\ /\/\//// NS « N
f NS \/\/\/\/\/\/ A AVAASO N NN AN, : -+ NNV AT G 3 N
- / .
| /\/\/\/\/\/\/\/\/\/ S \/cl.yn \/\/\/\/\/\ NN ~< &N Lad O mm 3
NN UAUTU N \ s p VOV N 0 N VNN o
AAANANNAY NENENETTEN /\/\/\/\\\\\\\\/ ~ } D 3 Q
7 \/\/\/\/\/ NNN \/\/\/\A\/ N \/\/\/\, A /\/\// + + o N Wy
V4
NENENENENENENEN N \/\/\/\////////\/\/\/\/ 8 84 N
S S S S S s \//// ////\\\\\\\\\\\/ < ! <
AN Y, \\\///,///,//QT N ) Q
YAV AR SO S\ SRR NN NN \ +- | 3 3 Q
\/\/ NN \/\/\/\/\,\/\ ’ . /\/\,\/ AAYA /\/\,\ _ N d@
e \ s s/
///\/\/\/\/\\\\\\\\\\\/\/\ VAN S /mw
AN AT AAVATAVAVAVAVAAPAIA NN NN \/\/ + + + | W mmJ
7 Y, NONNINONOUOOUN N NN A A YAV AN . o v v
AN s NONON N O NN \ Sl S S S | - < o S5
| ////////\\//\\\\\\\\\ /////////» by R N
, \\\\\\\\/\/\\\/////////\\\\\\\\\\ R s = I 3
s \ _ y )
| /\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/ \ \/\/\/\/\/\/\F t- -+ g 9 D mw w
s
| M\M\/\/\/\/\/\/\/\ AN NN A \N \/\/\/\/\/ AN w ~ < 5 <
Ve
7 /\/\N\/\/\/\/\/\/\/\/\/\/\/\/w/ NN ,\/\/\N\/\/\/\/\/\/ 2 [ e St
NN N U N RN S S S s s (AN RN v ~ o
NN NN N N S or Lo \ + = Q +&n
\/\/\/\/\/\/\/\/\/\/\/\/\ \/\/\/ \/\/\/ /\/\/\/ /\/\/\/\/ \/\/ Vnﬁ_ Q Q
! \ / :
W 7,()\ll..//\/\/\/\/\/\/\/\/\/\/\/\/\” P o /\/\/\/M/\/ \/\/\/ s I_r +
: \\\\\\\\\\\\//,/// NN
,W /\/\/\/\/\/\/\/ \/\/\/ A \/ \/ \/ \/ \/ \/ - N \/\/\/ \/\/\/ +
/S 7 S 7 NN NN \
NESE VAN WA YA NN Z {7 S oSS AJA
\U\/\/\/\/\/\/ NN N AAA NN |+. + ...T 4+ -
. NEEN % _
/\V\/\/\/\/\/ k/\/\ A, \/\/\/\/\/\/ /\/\/ \/\/\/\/\ 7] WJ
N NN v
/\ LSS \/\ A AN \/\ /\/\/\/ NN /\/\/\/\/\/\ s l_l P) <
W 7/ \/\,\/\/\ \/\/\/ /\/\/ NERN\NYENEN /\/\/\/\/\/\ S s s \/ N + |+I /\/ Q.
| \/\/ NONTNTVN NN A Z \/\ PV AR \/\/\/\/\/ -+v + L
; N /\ s/ \\ /S 7 / / NN NN\ NENENEN v O i
\\////\//// \ /\/\\\\\\\\\\// _ o c §
NN /\ 77 NN /4 NN N N N N NN N /\/ l+l I+| 0 -—
\\\/\//\///// NN A |+| .+| + =
AN g NI\ @ AR A Y - v - C
LS SASSNN VN NAERANRNENNNRNN o T 0@
VAN N APAAPATAPAAASATA N -+ | L £ 2
PR ANTANE N YA R it APV AV AV AV AVAA AN |+| g T
NN /\/\/\/\/\/ 7\ \/\/\/\/\/\/ PAPANANA NI * + & w m >
RN NNV ANAN I A e
NN N \ w L
AN % /\\\\\\\\\/\/\// { \ﬂ w O
, NN NN NV4 NANENE NSNS NENEN Y aad -~ l—l ~ N N ] C = 5
| Y \/\/\/\/\/ \ \/\/\/\/\ VA A \/\/\ - / s g W W. Z H
! NN N NN //\ AP NN NN s NN . 5 > &
/S s \ Ve ']
\/\/\ \/\ N s NPAAA N /\/\/\/\/\/\/\ 7 s / AN AN NE 5L o e
: P \/ AN \/ \ N A VA A AV A Y AN NN l+| ’ e o 0 0 £
NI INEEN d ARV A A A AATA VNI .j A : <« < W
. / V4 A4 NN ////\/\\\\\\\\\\/\// s . . -~ EkC
/\/\/\ /\/\/\/ \ RN NN \/\/\/\/\/\/\/\/\/\/ R A APA CIIW. QO M m I m.. _ MJ
NANENGNE NN /\.‘ SN \\/\/\//// NI IR R RN rNu A - PM Z = Z L
PVRANNA AN ////\\\\\\\\\\/\////// & NN OM O O L0
VNN \\\\/\/\/\/////////\/\/\\\ x \\/\//,/ F od 0 5
/\/\/\ /\/\/\/\/\ AR /\/ NI I I SR \/\/\/\ +Y | N AN \/\/\/ z d z w % 0
. NONON N NN S S S S s S N YA YA NANEAY \ e AV AN S a
s L S oSS S S S NONON N NN AN AN N A \ - NN = 8. < 2
NNV VA YANENENEN Z PAVAPAPAASAA A A AT AN W NN = TAAVASAA VNN AN VAN OT OU ~
| \\\\\\\\\/\/ //////\\\\\\\\\\///// \ NENINEREREN RN U a
AN NN NN N S S s s S \/\/ NONON NN N O N /\/\\ N /- q /s s 7 NN NN NN N r_
PN s S S S s NN N NN A A A A Y SV AR SN AW TN /\/\ oSS
AN AN NN N\ NS S S NN N Y N N N N Ly v a4 YRR AN A N U R prosuned A
| NESENE A - A AAASAA NN SN LSS \
T NN N NN\ A AR A AN S A A 4 N\ NOONON N N N NN A
| ] AN A VA S A Y A NN NENEN AV RN AV A AR N \
ANANEANEAN N S S S s NN NN N AN e ay
! N AV \// VN VU AR AR AN NN C
. /S 7 /S S s NN N NN N\ NN s S S s s S S/ NN N
NONON N NN N A A A AN N N N NN 7 /S s Q.
| S s s 7S VONON N YN NN s L s s s s S S S \ NN NN N \
VAR AR YEYENENENENENEN S S s S S S s \
[ NN /S 7 s s NN N N NN JS /S s/
T \/\/\/\/\/\/\/ NINENESENINEN NN NN RN N \/\/\/\/\/\/\/\/\/ A
, NSNS N N NN VANV ATAVAVAVAAAAAAATA N
| AN NN /\/\ S v e o S S s S S S NN N N NN Voo s /\/\ PRV
,, NI /\/\ e NS s s y A N NN N N N N N NN < S S s
| \./\ - e . \//\/\/\/\/ ANEANAN /\/\/\/\/\/\/\ S S S S \/\/\/\/\/
NSNS N NN N NN NN N L RN PAAAA A A A AT S
NN NN /\/\/\/\/\ e . NN /\/ AN N N N N W /\/\/\/\
LAV A A NONN NN N NN N /\/ /\ \/.\ IS S s \/
NENENENENENENENENINEN [Sos s S s SS \ AN NN VU N
A A AR NN NN YNNG /\ \/\ VA A A A, \/\/
\/\/ /\/ NNON /\/\/\ /\ /\/\/\/ \/ \/\ d \/\ \/ \/\/\/ \/ \/ NONM N NN
- 7 - AN /s /7
VN AT T WAV RS N N\AAAAAA NN
S L s . s P AN NN\ NN N /IV\‘ \ VAR A A A A A A A4
YA NEANENEN AN N AT A T W RN 1
AN A NN NURNERN N AP AYAA
AN s s s AV VI NN Y YN N VU r 7 4
ANERNER Y ¥ N NN RN S S S S/ /s s NN N N Y
\ NN NN % S S S S S s
SS SSSSSS S PO A\ L S IPA N N NN 1
\/\/\ / NONON N /\/\/ N\er\/ /\ s \,\/ \/>
AR AYVAYNY. \/ NN N U /\
NUONTN AN . /\/\.\. VARV A A 4
VAPAVAPA DA A AP AT
NENENENESEN S E RN AN
S S S S S S \ NN NN N N N
NN N NN /\/\/\/\/\ oS S s
RSN AV N
APAAAVAPA A AV 2 A +
NN NN N /\/\/\\\ S s
el 7/ s s s 7
NN NN \
\/\/\ Ve \\ &!
3 NN
s s
NS €4
~ +

+ N +

+D-Cgt+ @7 +
1%
+
+

R

oo , Ly




7 s s ;s 7 NS \ £
//////////\/// ///\ N +
PR A A A AN AN A A Y 7 e e S 7 e
/\/\/\/ NN /\/\/ NN NN N N NN N\ N nw
7’ s or 7 A4 A A A )
P \/// AN //\/ /\/ /\/ /\/// RN /\/\/ \/ »'r L
s - r S s 7 4 Ve VA A A ’
SONONNY N N O NTUTNY VNI N N TN /\/\/\/\ Q
[ AN AN A AP AV AP A A BNV A 4 Ve
NONY N Y N N SN N NN N N Ny N\
A A A P A Y A4 < +
SN N N N N NN NN

VN AN R NN N, ;7 o’ ]

NCs \/\/////\////\///\///I .w
Ve 7/ ’ A R AR R A R4

N, NESENENENINENENENENEINE NSNS o

4

7/
Ve
7
7/
7
4
/
/7
/
/
/7
e
/
e
/7
/
7
7/
/7
/
a4

~
~
/7
\

Vd
AN

/7
\

/7
\

v

\

I
\

7
\

v
A Y

/
\

v
N\

Ve
\

7
\

/
\

I'd
\/
\I
\

7
\

7

\

’; 7/
\

ENESINENERSNN NN NN
7\/.\./#1//\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\ "
\\\\/\/\/\/\/\//\\\ \/H/H/H/M/H/H/H/H/“/H/H/U/H/H/H/MIH/M/H/H/“/H _ A \/\/ \
[N NN N N N N VN NTNINT NN N N NNTNTINTCOONTNTSIN O N N Y NN 7’.

AN
\

N\
N4
\

/
\
4 r\C. S

'd

\
\
N\
A\

/958.
g

/7

rd

‘< 77 7 s

/ 7/
7 7

A IR NN N4 A A A A A AR R AN A AR s s P
/ ﬂl\////I//////\////// NN NN N //{////\////\ <
AR A A A L RN A R A A RN N A AN S A

\
4
\
7
N
/7
\
7
\

J 7
NN

D
N \NTR 3
Q

7
s 7/
\

N ,/////////////////////////J//////

\/\/V ,////////////////////////////////

\/\/ <’ /\/\/\/\ /\/\/\/\/ \/\/\/\/\/\/\/\ /\ /\/\/\/\/ \/\/\/ \/\/\/\/\/\/\/\

\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\ “N U\ <
AN AR A A N AN Y VAV U N A AN A ATV LUV AW

AN
\
Y
0
0

7

SWEET

/< /7 S 7

\...\/\/\/\/\/\/\/\/\/\/\/\/\/\m\/\/\/\/\/\/\/\/\/\/\/\/\/\/.\/\/\/\/\/\/\/\/
SISV A
NS NN NN NN N SENE N N NN NN NN N N SANA YA VAN W W SN NN A SR AL VAN SENE NN SANEN
\/\/\/\/ \/\/\/\ /\ /\/\/\/\/\/\/\/\/\/\/\/\ /\/\/\/\/ \/\/\/\/\/\/\/\/\/\/\/\/\/\ /\/\/\/\ /\/ \/ \/\/ \/\/\/\/\/ \/\/\/\/\
\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/M/\/\/\/\ /\
NNENENENENER NN EN SN NS VNN AR NI N S
VAV AT N A A A YA RV A A AP S N BV SN \/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\(\. s 7
\/\/\/\/\/\/\/\/\/\/\/\/\l\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\./ NN

GeoLoGicAL FreLo

/ / AN NN NG NENENEN

e / AN A N

/ y y, ﬂ/\////\////\\ , _ AR , ,

7 ~NZ oo A s s /.’ 7/ -, 7 P v ’ /
s, //\/\/\/\/\/\/\/\/\/M/M/\/\/\/\/\/\/\/\/\/\/\/\/ /\/M/\/ zM/\/\/ /\/\/ /\/M/ LIS /\/\/\/\/\/M/\/\/\/\/\/\

/ NECININENENSNENANNAN . 7 e P S oS P4 £SO L r S r g S \/\\\\\\

r 7 \1&\\/
!

LY

shale.
hornfels.
plagioclase gneiss

/oca.lly mefnmorpﬁorar:( & formrdlenate

Mawndy freshwoler guorls grepuacke
with some schust and guartzde.

7
s AN NN NV NN N Y NN
NONONTN NN NN

- 2 A\
7 2 ANy LANNNYNNNN
~— - o s s AV R R A
A « W\ //////\///////\./

///////I/\///

e AR NN 4 o P A Ve
- s S ~ a ,/\/ /\/\/\/ NN N\ //\// NN /\// //\?//
_— S s /7 S ros P A4 r s 7

> i) \ I\_.r/\////////\///////\////\//,.ﬂ/

NN S NONTNTN N N NN T Y

i

A4
RN NN Y NN NN N N NN Y NN
ARG YA

> > N >N

\ A /\\\/ AN AR A ’ A or s A /7 7 PV A Y A A A A4
// T N //\/////\IVL,T//\////\///////r///\
TN

/7 7 7 7 s s 7 7 7 7 s
AN s s 'd

N

NN NONINIUONTINOONTNN
>N NN\ AN N \ N
\\\(\\.Wllu\\\\\/\\\\\\\\\\

R A SN VAN N YANENANE Y Y N NN

> > NN P A P p Ay //////////\//////////\/\

- r a4 P s 7 g / P A P 7 7 P AL P A AN A d

g X g ///\//////////\//\/\/ /\/\////\/\///////\/\/\\
VAT RN L AN SRV RNV A Y VA R VA

v NN

727\
\\\\\\\\\\\\\.\\\\\\\/\/\dv,\/V/\\\\\\\\\\\\\\\\/\/\/\\\\\\\,
y p ~ ///////////\////.///r///_

” ’.r L7 2 L 7SNy v 7 7 7 7 A N4 /S 7 s
3 7 NNV

NONON

NN N NN

-7

[,
7S s S -
NN

-
/\/

NN NN
\\\\\\\\ﬁ

7z S 7
LNENENEY

R A T R TR N4

//_

NONONY NN VN N N
s /7 V4
NN /\1\, b
/s 7 s -
\/ N\ /\/\/ NN N //__

: p RN

¥

s

lornblende- epudote
Leom fornblenda- <o

’f:‘-'ﬁ/(/da/j

N A A N R N N N A RN N A NN R A AV N N Y N AN A A AV NN A N AN A N A AR Y.

rd V4
NENSNINAENENEI A Y N
AN N N Y N N N N N N N N O N N R RN

e A 2 N AN A RN AT Na

A A NN A A 4

R A A A RN AR A A N A AR A AN A NN A A T AN AN AP A AU AN

Pt
NN NN

N
N
1N - 3

Keb

P AL 4 /s 7/ e s s r - e L
NN . NONNONINNNIN NSNS NANSINENEN /\/\/\/\/\/\/\/ NN /\/\/\/\/ NESEINE N v.m/..\/\/ /\/\4\/
r g 7 Ve P ” PN ” Ve ”
s 7 s 7 7 N /\/ /\/ /\/ \ /\/\/\/\/\/ /\/\/\/\/\/ /\/\/ /\/ AN /\/ /\I\/\/\/\V\\/ N /”\U/// U \
/ - 7 s Vd I P4 ld I g s 7 V= z =
PAPAPA A AT S p \/\/ /\/M///M/H/\////M/\/\/\/\/\/\/\/\///.\/\/\ //\/\/ /\/\z\//%$/ //\/\/M/»/\/\L e __#"
e Ve Py d I Ve I e - -~ T >, —mem === T T
AN //I/IH\/ /\/ NN N A ////\/ NN N //\// /\/// /\/ /\/ N /\/ /\/ A /\I\/ I\/\/\/\/\./\/\/\/\/\/ r\/\/\/\/ N NN /\/ /\/ﬁ/\ﬂ_
AU R A AN A N A A AN RN A A AV A P B Y R A A A A A AP A R
NN NN, \//\/\/\///\/\/\/\/////////\///\/z//./////\///V\////\/////\////
” ” e F R A 4 P ”~ 7 -/ ~ re ” 7 Pd S
///////\////////\/////////\/////\////1/\//\/\///\/J\///\///////./\/\/.\//
A A A A A N A N I A N A A AV A N O AV A A AV AP AV - AR AN P A AR N AV RPN RN
NN N NN N N N NN N N YN /ﬂ\//. //////////\//////////////////////////////\A////////\//\////q/
s s/ 7 - Vv - - P A R - Y P AV A A P A A A A VN AR S I A A O S YV A A G A A S A A I A A S ~ s S s 7
///\/\/\/\/\/\,\///\//k,\///”\/\/\/\/\///////////////\r//,,//////////////////\x////////////////,,
RN RN A N O A N A A N N A A N A A A N A A A AN AN A A A A A A B N A A N A A A S A M A N N A N A N Y N A
///////////////,ﬂ RN S e N Y N I N N N N N N N N N N N N N N N N N T N N N N N N N N 2 N N NI N N N N N N W N N N N N N N N NI\
RN ARR AR AAA RN N A AN e VAP AR A AR A N R A i A R L AN NN NN AN NN AN N N A
AN N N S N N AN N N N NN A N N NS NN N N NN 255 52 AU VIS SN VAW VNG NN 2 Y VAN S NE YA S YA YN W WA VA A N NG N N N N N N N Y W N N R N U N N ¥
\\\\\\\\\\\\\\\\;\\\\\\\\\uklx.l\r\\\\\\\b\\\\w/\r.m/\\\\\\\\\\\wr\rll\hn\l.\\\\\\\\\\\\\\\\\\\\\\\\\/
\/ NONTONNTNTON N N /\/ N\ /\/ NN NNTNON NN N n WANN /\/ /\/ AN /\/\A\W/NY NN NN /\/ /\/ /\/\/\/“\A\/\/ /\/\/\/\/\/\/\/\/\/\./\/\/\/\/\/\/\/\/\/\/\/\/v
7 7 o ~ - v ¥, 4/ z .
\/\/\/\/\/\/\/ NENENARINENINN /W//\/\ NN S vl \\/\/\/\/ /w/ /\/\/w/ VN Aw\w /w/\/\\/wz /\/\/H/ \ v\\\/\/\/\/\/\/\/\/ NNNDINNNININININ NN NN N,
/s e 7 s s s ~ / Z s N
NN . /\/\/\/ /\/ /\/\/\///\/ ﬂ,/\/\/\///\/\r\ ,\.4//\/\/\/\//\/\///\/\/\/ /\/ /\///\/\// /\\,\/////\////\///////////\//////////
\\\\\\\\\\\\\\\\\\\\\\\\\.M\\\A\A\\\\\\\\\\\\\\\\\\\\A,\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/. _
////////////////é///////////m/.\///////////////////x NN NN NN VN NN N NN N VSN NN NN NN NN NN N NN N N v
A N R A R R R N R R N A N A A N N A A A A AN AN A ,\\\\\\\\\\\\\\.\\\\\_Vfw/\\\\\\\\\\\\.\\..\\\.\\\\\\\\\\\\\\\
////////////m////\///////////Ykb //////////////////.m// SN N N NN N VNN NN AN SN VNN NN AN N N OUNNY NN NUNNDY
N R A A R R R A R RN LA A A A AN NAL =R VAV VA N R A NN NN NN NN R NN A AN R AN N AN A A N A A N AN A NN N ANV
\/\/\/\/\/\/ NN NN N N\ gy \/\\\u\\/ ~ /\/\/\/\/\/ AN NN VU \/\/\/\/\/\/\/\/\/\/ /\/\/\/\/\/\/\/\,.___\/\/\/\/\M,K/\/\/\/\/\/\/\/\/\/\/\/\/\/ /\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/
- iV rd
NN VAVINNAN S ONNN VAN \/\/\ /m /“/w /w 5 AN /\/\/\./w A AIAAA A S \/m VNN NANNIN NN VN NN
Y V4 h Ve rd 7/
A /\/\/wx\/m/w/ AR /\/\/m/\/\/\/ A \/\/ NN VAN ANANNANN NN NN, N NN NN NN NN VNN NN NN NN INANANNNVNNAINAA
- rd P -
///////.b//\///B/D//////////\//\/\//V\\/\//m/////\/////////////é////////////////////////////////\///
\\\\\\\ﬁk\\\\\.\\\\\\\\\\\\\\\\\.q\\:/\\\\\\\\\\\\\\\\\:\\\\\\\f\\\\\\\\\\\\\\\\\\\\\\\\\\\\
NONNN NN //////\\,///////////////C/\\// AN A NS A W T Y W N N N A N N N W 5 N WA W W W W W N N W W N N N N WA NS N W N N N W Y N W N Y W N NN NN
A AR AN RN AR N AN A A A A A AN N AN AN A N A N N A A A AN N A N AN AT AN A N AN AN AN AN A A N R A NN NAN AR NN NN
AN N N N N N N 2 T N N N N N N N N N N N N N A N N N N A N N A N N A N N N U W N N N N N S N N N N N N N N e N N N N N N N N N N N N NS NS NN NG N
A R A R R AR R A R AR NN R AN A R A A N A A A AN A N A A A AN NN A A AN VA AV AV AV SR A A A A AN A N A A NN NN AR NN NA
////////////\/,7///////////////////////////////////#///////////////////////////////////
P L PP s b fb v Por hr s Sg S s PSSt LSS AASS A S A LA LSS SIS LSS A S SIS S TSN LS LS LS AL S A S SIS S S LSS S S
NN N NN N NN N NN NN N N N S NN N N N N T TN N N N N NN N N N NN N N NV VN VN NV VN N NN N N N NN N NN Y N N N NN NN N OV NN N N NN N N NN VNN NN
NN AR TR AN A A AN A A A A AR A A N N AN A NN AN NN A s VAV A A N RN NN 4 LS S S S LS
A YN NN NG NG N VAN VENE N SN YRS NN N\ N N N N N N Y N N N N N L N N N N N R N N N N NN N NN AYANS NSRS Y NS N N YR Y YO A N N N N N N N N N N N N NN
\\\\\\\\\\\\\\\\A/%}\\\, v L 7SS AL S AASS LIS IS AT S A RS A AA S LTINS SIS S S S A S AL S S LSS A S SNS S
NN UNNNNNNNAN NN A NNy v >/////////////////////,/f/////////v//////////////////////////
\\\\\\\\\\A\\\_bA/CQ\\ v \\\\\\\\\\\\\\\\\\\\\\\W\\\\\\\\\\ R A N AN A A A NN N AN
/\/ N\ /\/ NN SEN NN LN /K..v///\/.\ \/\/ \/ \/\/\/ \/\/\/\/\/\/\/ \/\/\/ \/ \/ /\/ \/\/\/V /:/\/\/\/\/\/\/\/\/\/\J\/ \/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/ /\/
7 ~ z” 7
NN SN SN SN ?) o ,//////////////////\/////wJ\///////////,///////////////////////\//
\“\\\J\\\\\\\\\\\\\\\A/V/ AEES .\\\\\\\\\\\\\\\\\\\\\\e\\\\\\\\\\\\\\/\\\\\\\\\\\\\\\\\\\\\\\\
AN NN Y N Y VA Y N N0 0 Y Y U N N N N SRS N U Y N W WA N W W A Y WA WA YA N W U R NS N NG NEA N1 9 Y W N N Y N5 N N W W NN Y N N N YN NS Y Y Y W N WA N N N N NN U N NS N
VAV R AP R A R AV R N NN N N R A RN AV AA A AR A A A A A AN RN NN N A N RN LS LSS S LSS S SIS S S S S S S S S S S S S S S S S S S
NONNN Y N NN N N NN N NN NN N NN N Ny \\,\h////////////////////// NONON N N N N N NN N N N N NN N N N N N NN N NN N N N N N N Y O Y
S s P g s L P bt ST s SN S L o= RNV S S S S AL SIS S S S S LSS S LSS AL LSS S S A AN S S LSS LSS S LS S S S S S LS SIS
NN NN NN NNN N NNNNINN N =TT INASS /N NN D e N N N N N N N N N N N N N N N N N N N N N N U N N e N N N N N N N N N N N N N N N N N N N N U N NN
;b /v Foyor #r s LSS s S «\/1/:k%.\nﬂliw\/ S S S S S S S LSS S S S S S S LSS LS SIS S S S S S LS LSS S S S S S S s SS S S
AR NENENA YN YA VNN NN S NN i N N N N S N N W N N N N N NN N 2 Y N N N N N N N N N N NN N N N N N N N N N NN N N NN NANANENENEN
AR A R NN R NN RN \/ S/ 7 7/ F Y 7/ N R Y A A RV s A A A N A A N A A A A A A A N N A Y N AN N RN AN N RN
NONON NN N N NN N NN N N N N N NINTINS O NN NNN,r Y 3O NN\ A AN N N VYA A W T N T N N N N N SR ITA WAl ik TG N N N N N N N N N N N NS WA
A R A A R A R R A A RN R AR N AN N o) 1% el VLM = I/ S LSS S S S S sS IS S AS I /A\\\\\\\\\\\\
NONONN N N N N N N NN NN NN Y NN NN NN N NN S N ) NVNNVN NN NN NN N NN N SN N NN N LY NN SN N N N NN NN NN N
AR N R A N RN AN AR AN AN R AR A NN NN vy x / VAR RN AN AT AR AN NNA
NN N NN N NN S VISR NN N Y NN NN NN N RS N N/ NONTNT N N N N N N NN N NN NN NN Y NN N N NNNNTUN U N
Lor PP st S wr s LSS S S S S L L ST ~_c/ \\\\\\\\\\\\\\\\\\\\« /&\\\\\\\\\\
NN VNN NN NN NN AN NNANNNANTT N SN AN N N N N NN N N N N NN NANSNE RN NN NN N NN NN NN
T PR A R RN /. AR A N/ NN NN RN NN NN AN AN A S LSS S S A
N\ I S MASANENANVE NENENENENENENE " 2 N NN N~ @U N AN N N N N N N N N N NN N N A AN A VAN W A AYA YA NN NENENIN
RN A4 R AN AR AN AR A N A A A AN N N A SN NS A S A S S 7
NN NENEN &) A AV YA NN AN NN A VAN RN R AN EIN
s P I s AN S S S S A S S S S S S S S S S SS s IS NY s S S S S S
NONONTTN NN NN N NNV N N N NN N NN N N NN N N NN NN N N N 4 ANCON NN NNV AN N
v r S s S VR AAYA) ——— A A N R A A A A A AN AR A A A VAN N/ Sy 7
SNTNTNINONN NONON Y - - NONN UNN NN N NN CTERON N N N NNN N NN N VY NONN NN N
P N - . NN AN e N A AR AN NN ~ S S YV
SONTNTNTN NN - e —— NN N NN NN Y NN NN NON N NNN Ny NN ANAN NN NN
RN WA )_\,\A\\\\\ <403 NWARAN YNNI W AN NN
NONTNONTNTS VNN X — < NN N NNV \,; 3 NIV NONNINVNN N e PN YANANNANEN
\/\/\/\/\/\ z \/\/\/\/\/\\ Nt 7\/\/\/\_ am N /\/\/\/\/\/\/\/\0 3 A\,/\/\/\/\/\/\/
/A N s S S oy \\\\/ w ﬂ\\\\\\\\/ay P \/ st S S
NN N NN NNN NN .+ MNTVININY NYRL NN NN N NN N YRy 2 VNN N N NN
7 VY N R S 7 s S S S JS S S SN W (/7.7 7 7 7 7 74 = K\\\\\
VAN NENENE S VAN SONONTNUONINN —_— RNV NN N NONININNTOUN Ny L7 NANANANSENEN
VA R R A A R A R N A AR A AN AAA NNV NNIN, 3 v/ 7 7.7 7 77 /7 \,% =« - s s S S
NONN NNV N N Y N N N N N N Y NONYNON N Y NN N NN A YDA YA Y G Wi S N A NN N N N NN L NONON N NN
A AN AN A NN AN NN AN Vs o -+ + VNN RAEE NN NNNNNRIN NN
VN NN NN Y NN NS NOY NN NN NN . WA N NN NNS T LN N NN NN N N\ NONON AN
AR A / NN NUNR LS NS S LS S A “L L7 T
VNN NN VNN ARSI U ’
NN A N AN A A AN
+ +- 4 G PN N NN NN NN, ANV NN NN NV NN N NN N4
,\/\/\/\/\/\/\/\/\/V/\/\/\/\/\/\/\/\/\/\/\/\/\y 3
AN AN NN AT e A
* /.\/\/\/\/\/\/\/ A} /\/\/\/\/\/\/\/\/\/\/\/\/\/ 0
i _ NVNIN NN TN N NNV IS SN
Y./ 2 7 7 A A AN NN NN . N
////// SN N N N N N N N N U N N 3
AW S S S S S S S N
-+ - + //\/\/\/\/\/v wm/\/\/\/\/\/\/\/\/\/\/\/\/\/ N
A e e N N N N N N N NSNS NN x
</ \<\L J\/ \/ \/\/\/\/\/ \/\/\/\/\/\/ \/ o
——— [
+ -+ A ~o_+ AN AN NN NN §
' _ N S N N N N Y SN NANNEN
~ — T NN NN ANV NN X
Sl NV VN NN NN NN N N NN NN
\\\\ — ~L L SL S S S S s s
— — -+ \ ANV NN N NN NN N
— — \ NN NN NN
\ ~ A S S S S S S S s S S
0 NN NN NN NN NN N NN
IT R S AS sS S S S S s S
N NN NN N NNN NN N NN
S SIS S S S S S S S S S S
AN VNV
NS YNNI N NN
IS S LSS S S S S S S S S
“/\/\/\/\/\/ N /\/\/\/\/ NN
TN NN NV VN VNN
/ '’ S S S S S S S S S ST
AN AN A NN AN NN NN
///////////\//// NN
/ S S AL S S S S LS S S S S s
N NONON NN N NN N NN N OUN
7/ IS S SIS S S S A s
NONVNY N NN NN N NN NN NN NN
VA A NV AV NN AV AV AV,
/\/\/\/\/\/\/\/\/\/\/\/\ \/\/\/\/\
AN Y N N N N N N N N N N N N N NN N
NN NN NN
//\,///////////////
/ YU NN N4
NVNNNNNNNNNNNNNNNN
NSOV
WA AN NN NN NN
NN N NN N NN NN - N
-+ AN ANV
/\/\/\/\/\/\/\/\/\/\/\/\/\/\ \/\/
NANTNNNN ////////P
S S S S S SIS S S S s
-+ +>. \ /\/\ /\/\ /\/\/\/\/\/\/\/\/\
) NN\ NN NN NN NN
/ /7 VA A AV AVAAY
N NINTN NNTN
+ 7 /\/\/\/\/\/\
~? VAR,
{ NONON N
+ ! S
\ £
\
~~ [N
+ +- S
A x
N —

LEGEND

TeaTIARY

CAINOZOIC.

+Q..
J
3 _m_
< c
g c 0
o @ +
am Q
W E
Lo C
o
& > N
o £ <
d <
Au..N.m
cw wo
59 Wi
Ann DU
mc @D
o o
2 g
Qa D
W
§
%

//\ Basalt

70

/.
/\

['a//;s/l Creek limesforne MNMember

MESOZOIC.

c
o
-
x
£
|
2
9
c
NI
or
09
AM
3=
a 5
Q
£ =
w
3
)
J
,m
o
WW
LD
oo
<
a
2
Q
|
U
9
Q
-
v
3 v
0 £
o>
MB
T
W
P
()

-
g
h
~
53
T
s SN
S
F.Pr/
o
W
w3
= 3
5 X
W]
F
Z
q
(8
G

PBhyolele , guartz por‘pﬁjﬂ’y.

v
PzUm

Montgomery Pange Porphyry.

Urprer PaLAEOZOIIC

PALAEOZOIC.

SCALE ONf WEH = ONE MILE,




CEOLOCICAL FiELLD SHEET - 1957 ‘ =

NIALL  i=ivilLE SHEETS

LI T

SHEETS Nos 10311 ZoNE 7

\ ¥
"R To Kangaroe Hiils

Camal Creek

N
N :
N ,
L\
|

[ _rf \\.’/ N

Yr T.
\\ a0-mide CuMine
o Sondalwacd Sy

,“31 c.l\ju bey

4 \\\\

3o KN

W ]
)

L - )

% i

NS A APROAATYIN Vv e

- o <
M LI N A \
oS

24 1V]

SN

R R S e ey

i Soil covered
1;:;
: rises of
ZE >~
H , SDp.
’E e 1/ ) V jﬂ P
: - /) ¢ /”‘“'\"\) ow soil coverad \
Ef . \ o ‘ /).-n X4
£ - [% L4 %943
- g /
4)«\,\ - rises of
i Seye N e
Py ]
% /’\j\f\j\j e i S-Dp.
N NN NNNSNT i
Ll /// S S S /,\ R
N ANNNN NN NN >
-y SANRANNRNNEN .
2oL o N, NN = % X\
o N ARARNANNNNNNNAN RN \ Yoo or
4 Dy -~ _,'\\\\\/\\/\/\\\\"\\ \\ ‘¥
. 7\1 e SN L LTINS T b \/\/\/\/\/\/ AS \ ‘ S,
o = < AN N NS A A
— \"w\:‘ < (‘:\/\/\ UV \i\‘ \/\/\/\/\,/. (;4\{ /\7\,\ _\, ; RRE
NG ReX Ve /\/\ \/\/\/ AN e P i
v \//\\/’ NN N = ) '
i WAV AE - ;
A ANVN NN N NN NN = \ ; '
I\//\J\ \/\ N \/\/\/\/\/\/ \1 Il 5 j \
\\\;\\‘ \/\/\/\/\/\/\/\/\/\’4 . " ) e 4 K
AR / 27 ,

7

<
~-. .
NS
\/\;
NG
V&4
\
J\/\
A
= =
—~——

CHRISTMAS
CREEK
(OuT- S?A'rlog)—

WAty e 19 e v i

ERGUIEL LT T R, T

LS
of N
_,-“»&rn.n
. e
AN AN S

] d ~ L
ok, 7 [ L .
>y, . o
A V7 S
/ e

I { T
L AR S

LA AR T P
PE A S

,'\_/.:/.\_'/.\\_z\_/_\_z( )
LT TROA,

;G—\/\/ P \
K .
KRN A \ ""‘*.“.
A AN AN e e
x«}/\é’; TRV
GV,
~ i N,
AN
NN f
o ‘N

SN

Soil over

0 7 7,
s \,_\T,.b\//\ NN

NN
Q/.:/:/i/:/\/\/} .
AT A A N

~ N

S50 over
ot WS4 3
5./‘ ;// SD_b
— 99°SDm e N “’q;ﬁ;_‘t.n
RAwER st ar 7 AENRN N s
T O ) LA T
7 7oy s e T T )
: - _?&Cg _ /./ . _\ Lo~ - _. - . “ .
( o T S
4 /-_ :' .. :\:‘_B L <
S-Dp S e —L‘_—;f'. L :
. o ’ 0 Tt - - -'." - -
. - . --7.-..._.‘-.,.. _‘..'._./‘4,,

- . et e

A L R S Pl

Y . B NP y -

A’ // ’,,f R
‘ B - . G i -
N B -
WA - A :
N ; Sl "
N b - 1 ’ T, B - . // N
N (A 1 . o s i
DRSS L S I u
£ 7 A . L .
\/ , Y 3 o

SLERAYAY T )

VK L :

NQ DRI '

WA o e <D Ly

\/\/.(/ DR AR < Up o

" ., ’ ¢

// LT . . . / T-él_/'/’,-y

N7 LT S L7 “

/" A ,-’ 'lalf

N —

I,, ' d // 4’

[ e V4
/p
V4
_4‘-//
,-;"/"'/'" ’
= r
L1 4y
/ -
J¢/ 4‘1/ SDP
L 27 P
¢ =7 /
"/{/// //
, /,1'.(7(\ /Iv/'
v \\ //'
/%// \ ‘/‘ Soil and rubble
e \ A - 4
4 tJ rises. Lt
/ ’
/""‘,’ T2 <\
/ I ~J
’ ‘:\ /,
[y Ve ’
‘ .
' CTe 7+
\::l \ ("“
707/ﬁ—- ’]
Loz ’
% /
Low socil and rubbie % S
\ e +
rises of S-Dp. " /" \
1) / \
* / !
e T ‘/
2R 7 A )
/\/\/ w e -
- ’ :
RARRNNLA Y / T~
NONONONON N NN NN N o 7 i . -
VAN XNNE P4 i ’ N
\/\/\/\/\/\/\/\/\/~ \\\/\ ! N Y
NN N,NUN N I (\(\\ kS I < '
/\////////// \/// —_———— e ——
N /\ /\/\ N\ /\ /\ /\ N / /\ /\ /\, Yo > ~
NN NN N NN NN Rubble rises 1 ™~
NN NN, NNOF oDam N el N\
ANV s/ ) PO RL Se 5 ~ ‘ ~. .
: 1l and 1Y . -
NS N S NN NN NSNS SN NN N NN NN n of Cc P N
NN NN N N N N N N NN N N NN NN N NN NN AT + “t=
VNN RNV NVNN NN VNN NNV S C e \ o |
NN NN NN N N N NN NN N NN NN N NN NN IS ¢ rubble. over 4 i ~. \ !
LSS S S A LA AT S S S IS S AL SN A, - Y ~ \ i
NN X XN N NN NN N NN NAT b NN N NN NN N NN NN NNNN _ e o R ‘
ARV S AL A S ST S AMAAAAA A, =y N
N NN NN N N NN NNN NN N AN NN N NN N NN N NININNN 5-D / u "
- SIS SIS A AL AAAL A A A AAA A AAAT AN A P - / Y \
. SNONON NN NN N N NN N NNON N NN NN U N NN NNINNININDN X —— ! Y
7 ARV RAAARANN NN e - TN~ '
RAADARAARRNAR DR RRNR N RN S oy g ' : 5 '
N NN INN NN N NN NN NNNNONON N N NNV NN S XY . - Y , v . o
SO NN NNINNN NN N NN NN NN NN NNV NN R " ' . T Y -+ T
NN NN AN N N N N NN N N NN N NI NN INNN NNy . . C ~ v
VAR AVVNANARRN ANV N YR ANGE c T - » \
NN N NN N N NN A N NN N N N N N O N N N NN NN NN ‘
O VNARONAR VRN ANV NN A oS - - v |
N NN N NN N NN DININ N XN XN NONION N NININ OIS AR Yol RN Ce -
AR EN NN NN NN AN A . R ) —— \ l
AANNNSNSNN NN N NN NN NN N NN NN NN NN NN NN NN N NG - AV ; W
< y VNNV NNARRX ANV NNV NVNNNIYNA — =\ C . i
NN N N N N N NN N N NN N NN N NN NN NN NN NNNINNNNDINNN — =" o e 2 § L \ . - |
NARARAARRNANVNAIRANINNARNN AN NN, o NN Y w g v TS \ \ I~
NN NN N NN NN N NN, YN NN N NN NN NN NN N NN NININININN : AL e\ s ’ [
AN NN VNN N NN AR A AR A A AN AN e MNONSS P s y / ) - ~ .
NN N N N N N N N NN N N S XN N NN N N N N NININ N SO SN NN . CNNLLD - / - ‘—-}- ~t -
/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/ RN ’/\/\/\/\/\/\/ \/\/\, Soil and rubble N \:‘.. . P : — N T :
\/\/\/\/\/\/\/\/\/\/\""\/\/\/\/\7\/\/\/\/\/\/\\( N SURARONNONAPN A . over e~ S\ S -7 NP2 . N T
N N N N NN NN N NN NN \\7\>\ C NN A I ki v ~ T ’ \ . T !
\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/‘ /\/ Q‘ ¢ &A/ e \/ \/ \/\/ \/ \/ ;N Gyl Soil and < /\/ \‘;\ ' S-D P ’ l‘") 1, / e b : \ i
VARV NRA NN NN ANV VN T VNNV Z s /0N =T L- " A~ (A o~ u hNY
N N\ AN ~ N N . N\ [ .
SNANRAANNANANSNNANNANNANR NN RSN CNAR TS I < s AAA N A AARARI W PSP I \ ! §
VA A A A A A A A A N A A A A N A A NN N NN NV A v ////////‘(////,/,4_(///‘9, - /" A S ) N \
N N . . N 7 X GO a2 e “V N -\ -
,ri/:/\\’:/\/: /i /:/ :/:/:/:/:/:/l/i/i /\i/i/\\\/\/ i/:/l/\‘/\‘/\\/t/\\ ::/\\/t/:/‘\/:/\\ C & \/?\/\\\/\‘7 QNN <‘,; /;//\,\’ S= 0NN 5 & AP N /\ /: /‘\\ /‘\\ /: /\t/ :‘ ) AN 5 \—f—\ + 4_| 3
’ A A4 NN AN AN SN C. A = hd FRSTE PN N AR A NN -
NN T ;\;\ /\/\j\f N /\;\ /\; N \/\;\;\ CNNNIN NN NN % N S . _ L INNXNTL /\/ NN i , \
\/\/\/\’/ \/ « ‘\/\/\ ,\/\_/\/\ /\/\_’/\/\/\/\/\/\/\/\/\/\/\/ \/ \ N \/( A PA A f e - // ",‘ . . }\ = ‘\_/ N ,\//\ /\ /\ l\ ;‘)
NN NN 7 INNIN NN NN NN NN NN NN NN /\j NE \; \; NG N v ey /—\ T \k/\\ 0 NN :
» \ : \ N SN \, 3 R N4 T a o e N P4 N NN A N i
{ N NONNNNNNNNY) NONNNN NN NNN N NN \/.\/\,\/:\/\/\\/\/_/ N K’/\/‘ N v Mainly  soul ¢ // P Ce ,\/\j\ C\\L\/_\ RGP L) P i
; o NN E N l \’t/ Y i/ t/ i/ :\/ l/ Q/ t/ SN X i/ X X7 < 1 NG :/ :/ . i/ l/ NS t/ NG :/ PN N ¥ \'/\/\/:/Q/i : and  rubble e e : e NN \/:/:/\‘\,7?’\‘/ Va ,/\‘/\\,.-\/\\,< 4 N ! \
- NN AN VNN TN AR NN NN NN NN NN NN AN A AN, 5 <A [ A ) APAAASN ARV RXARXLVRR29N N -+ o
~ & / NN N NN NOVN NN N NN DO NN NN N N N NN N N S IN NN IO NN NN N NN S NINESENENEN W - > : - I T NN N NN NN NN NN VAN '
A\ AR A N AN RN VNN NN P AV RNV NN NN NN ’ ¥ AR AR / - AN | % -7 NONN NN S ARV NVVYNAYA v 0 \
//k‘//m e NN N NN NN NNNNNNNNNN "IN \/\ N /\\\\\\/\\\\\~)/ \ NN, ‘l\'\’\’\/\/‘ Ce. 4 - lre V' \ - ‘7/ v S S - ST S NANENENENENENENSN . Y
\'\\\‘\\\ ’ \\ s //////////// ay \///\/ \,/_,/,/\/ ////> | . ’\’\/ AAY. , 4{4\ C (CC \\ '\ < .,\V \\\\\\\ NS %) ///////////\> \ o \
IR NANARNNG NN N N N N N N N N N N N N N N ST N N N NN NN N NN NN NN INONINON N NN N YN ’ (W C. SN \ 7 4 NN NN T AN AN I AN NN NN NI Y N
[3ON N NONON DN N NONN NN N NN - A AR R AR AN N AN AN A NN N I NN AT NCe D N ¢ 3 NNNN Yo =g TN ) ' ANNNSNNNN N NNNNAN S 3NN NN N NN ‘ » '
ARV NAN VRN “ — e AN N N N N N NN N N N NN NN N IO N NS GNINENG Y ONIN N L2 NGNS A 2y o~ ¥, PR R AN 2 1~ IS AS AN NN NN NN N NN NN Y
NS NN NONON NN N N NN N NN NN e - VR NN N N A N A AN AN A AN A AN A AN AR SN, L N AT TN Ny > NS VT XA GN NN NS A5 T . LT AN NN NN NN NONN NN o NSNS N NN N Vi :
INARARNAIRNNERXA NNV —— N N N N NN N N NN NNV NI N NN VNNV N TN AN LT TN / NSRS S S0y OO VAV PAANNY / / G L ST I AT AN NN NN NN NN Ny ! v
AN NN N N N XN NN NN NN - o AN N RN AN A R A A AN N AR NSNS SN AN NNNNSNNNNNY o NS s INNNN N NN TN < NN N NN NN NN N s NNNS NS N 0N, L, S
RV AR S //Tb.////,///// 2 AN SN ONNLVN NN N NN N AN AN N N NTUNUNUN /\\/\\/ NN NN T NN P )//////////' L VA YA NNV, PETAP K D - '--4/—’\////////\\\\\\\\\\\\\\/\\/l Y .,,l b
NN NN NN NN S SO N NIUN NN ST A S N NI NN S S N S NSNS NN N N N N ~ NN S NN NN NN KN NNNNNNUNS . e MO AN N N N NI N N NN NN NTEI TN L NNNNNN S o s r o s o r e S S oSS N A/ | 4
////.////////////////// NN AN NN SONON ST NN ~\\/\\’\\\\\\\\\\\\\\\\\\ \\/’\\/\’/ NN N 7 ‘!f////////'/"///\' AN '\«/////////////\/ Y\\ ~Se 17 A Y oo 2 27 AN N NN \\\\\\\\\\\/\/\' C\ VI ¥
AUNLSA NN AN NN N NN NN NN NN UN . MR NV RN NP NN SN /\///////////////////\\/‘// N, N \"‘//7 NN NN NNNNANANANN NN NN NSRS NN NN N NN NNNNIY Y. IV /’\&/\ (e CNINNNNNNY LS SIS S S ST LSS s A ‘ + .
RN ARRRRRXNNNNNRNDDN NN, ON NN NN RN NG NN N NN NN DI SN NN NN A TS E IS AT At IDPF IS NN N ERIN NN N NN S N i Ly IS N NNNNNNNNDLATAN AN <\ / :
NN NP NN N NN N NN NN NN ST NI SN S S LSS s SN SN SN SN NN NN NN e ) NN N b NN NN NN N N NN NN N NN NN NN N NN NN / RN NV I N NN, AAAA N s
INARR NV AN N, AP ASLS SN ARSI NN IININ NN MR ARA AR \Cc.\(/////////////////////////\/\\\ AOUNNNN NN N NN NN NS e P NN AN NND /‘//\/\///SK(/\//" { v
NN NN NN N NN NN NN NN N A A A A A A A A A A A A AN A A A N R A A A R A AN AT AN ~ AN N NN N NN NN N N NN N N N N N N NN N N N N NN NN N SN SN N NN X 2o N o™ e ANV AN ’ .
//////////'/////,,//// NN SN MONTNT I N NN N VNN NN NN N \/ //////\/ A 7z N T /\\\////////,/‘/////////////////\///\/\/\/\/\\\/\/\/\\/\\\\\\\ [ \\'{ L7 )/ \/\/'/ VRN V’ 3
NN N N NN NN NNNNN XN RXINNIN . NIV N QL /A VA AVAYAYS ///////////////\/ \//\\\/\\\\\ ‘\\/\\ DAY NN RN N NN N N N N N N N N Y N N N N NN NN N NN N INNNIN NN /\/ IRV ST N v, NN N NN NN Y o
NN VAR VRN, NN, > \//\,.\,\\.\\\\\. TN NN NERANEN \\\\\\\\\\\/ //\///\ /\/\\/\\/ A PN '////////////////////////////\///\///\//\ /\/\/\\\\\\\\\, ~% Q7N VK \/\/\/\//////’/ ti -
N N N NN N ON N NN NI 7 N KNI VNNNNS N7 NN S S OS S SNS S SN N NN NN N NN NN N DIN NN NN — SN N N N N N N N NN N N NN NN NN NN N N NN SXONOIRNN N NI\ RVAORRNNN% —~ NN, NN N NS |
(T TN TSI A S S S E T IS SIS I I s SN ISINNNTY S N NN N SN N NN N N N N N N N N S N NN N NN XN NN SN NN N To o s 2 I NI TN TS AL LIS S AT LS IS SIS SIS SIS NS INNN N AN N NN 1 e
N NN N NN NN NN NN AR NN N XN NN N N ININ OIS TSI s s d s el s s s s el rS o s s r s S S S SN S SN N N SN NN NN N NN PR NN N N N N N N N NN N N N N NN N N N NN N N NN NN N NN N IN NN NN NN SN NINESIE Y Ce o oo IO NNV NNV, T =~
IR ARANVAIRX VNV VRN NN VNN NN NNV N N NN NN N NN NN NN NNNN, NN NN NN I SN NN SN A N A A A A R A A N RN A A AN A A A A A A A A A A A A A AR A A AN NN I NASNNNNDOS NN, NN SN\ { ST
SN NN N NN NN N NN N NN A X N N N N NN NN NN ONNNI N OISR oo rrors st s Lo S o ro s r SIS 2> r o Sr S s NN NSNS N N N NN N N . NN NN N I NN N N AN N N NN N N N N N NN NN NN N NN NN OIS NN NNV NI AN AN NN NN RN AN N NN NI S -
IRAROVRXIVNVIINVINNANA VLN, SNV NN N N N NN N NN N N NN I IONONIN N OGO NN NN SN Y NN IS A LIS SIS AAS SIS SN SIS NI NSNS SN NN NN NN NN NN NN NN NN O NN BN ] !

] _,\\\\\\’\\\\\\\’\\\ NN \\\\/\/\/\//\///\\ N P A A4 //,////\/////\//////-/\/\\_\\\\/\\\\\\\ ,/\,\,\. NN NN N N NN NN N N N NN N NN NN NN NN N /////////) VN S NN //\/"’/”\\\\.”\\7,\7 [ 1
AN XNV VAR N NN AW YD P NN NN NS N N N N N N R A NN A N N N N N NN N N N N N NN S N N N S STy I N LT i SIS LA LSS S SN N SN N NN N NN N N NN NN N NN UNN NN NN N N NN N NN NN N NN NN NN IO i |
SONONXN N NN N NN NN JUVUX \\\//\\ \/\/\/\/\//,\,\,\,\ S A D //////////////////\////////\/,\/\\\,\,\\\\\\\/ SN T NN N NN N N N N N Y N N N N N N N N N N N N N N N N N NN N N NN NI IO AN LA P VANV, //‘////\ AAAN 7 Vi
Y SAS A LSS NS N NN NN VNN NN N NNNN NN N N S S S NN S IS S AR I R I AR AR AN X LN NN IS IS A LSS SIS S I SN SN N N NN NN VNN N AN NN NN NN N NN N ONN NN N NN~ M

NN N NN N N NN N NN N N N N N A N NN N N N NN NN TN D S e o A2 N e s e o S S S N S SN SN0 TN S NS N NN NN NN N VNN NN N N N N N N N N N N N N N N N N N N N N N N N N NN N N R N N NN N N NI A2 A RN NN NONY ;
ARV RORNVARNNNNNS SN S S S s NN N NN N N NN N N N NN S N N N N N NN AN \'\\\'\///////\/q NN NN /////,//////////////////////\/\//\/\/ NN NN NN f’“\,\\\\.\\\\\\\\\"\’\~\'\/\///\//~, i
NN NN N N N N N N N N N N N N N NN NN S N N N N N N NN NN ANV ANNAANNNNN NN NSNS NN NN NN NN NNNN NN N N N N N NN N NN N N NN N NN N N N N N N NN N S N NN A DI N OO OO LAII N NNV AN NN N NN NI SNNNNCw IS
RARNRARANRRXRD2ANAD NN AN NN RN RTINS AN NN N NN NN N NN NN NN USRI RAAANRARRRN _ AR N AN I SIS SIS AT S SIS NSNS NN N NN NN NN N NN N NN NN N N N NN XN N N N NN N N N NN NN N NN N NNV {
NN NN NN N NN NN IN N /\ /\\/\\\ IRV N NN NN N N S, S NN N NN \\/\/\,\\_./\\\\\,\\\ . L : CNN NN NS Y NS NN N Y N N N N N N N N NN N NN N NN NN N NN NN N N NN DININNNUN VAR YAV NN, NN NN N NNNN NN
ST S A S S s N, ,////\/ \/\/ PAVAFAPALASASA A G NN NN N NNN NN NN NI NI \/ S OANRARNARN) YN /. A N A A A A , /////,///////////.7,///////////////\//////\,\\/\\\\\\\\\\\:‘\\\\\\\\\\\\\\\\\\/\//\///\/‘///-—44_ b
NN N N N N N N N N N N N N N N N N NN N N NN N SN N N N NN N AN ARANNAXNARXN AN NN NN NVAS SIOANN N NN NN S NSNS N NN s NN N NN XONN N N N N o T B N N N N N N N N N N N N o N N N A N N N N N N N N N NN N NN I NI NS S SIS AT I 200 2o oSN /
SIS AT SIS SIS NN NN NN N N NN N NN NN N NN N NN NS N N NN NN NN N ANIN VNI A RNV - NN - NN NS T TS L LSS SIS AL TS SIS SIS SIS N NN NN NN N NN N N N N N NN N NN N N N NN NN NN 2"
NN NN N NN N NN NN NN NN IN NN N N N NN N VAN O VA AN LA S S S N ALY SN g OSSN NIN N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/ AR AR AN A A RN NN NN NN NI s Ny i ,
NN AN ARRANNANN NNV N NN NN NN N NN N NN VAN NN NNVNNINN NI A (AN ' ' / AR N NNARANAR R N A N A N A N NN A AN R R AN AR NAN NN N NN NN U NN N NV VNIV VNN NN < i
NN N G IN 4 v AR VNN NALNNNNNY AR RXXNRLRNNNAN NN A AN N PN N N NN N N N N NN N N N N N N N NN NN NN NN N NANANLRARANNAANIwININNRIYY, v NN NN NN NN vV
NN SN N NN SN NN N NN CION NV N NNV ION NN NN AN ¢ VWUV A R4 VRN NNV VAL NSNS NN Ay /, SN NN A NN N NN N NN N NOIUN AN VNN U NN NN NI SIS A AR i +
s . WA S LA AL TS ST TSN S, ANONN NN NONONN NNANNN NN - SN AN /. S S VOV S S S S LS ///////////////////////\ NN AN NN N NN N NN UUN NNN I T V1 4 B
NN AUNN NN NN SN NN SN NN N N N NN NSNS NG o AN IS TS LS L S S A I )\\,,\\\\\\\\\\,\,\\\\/\\\\\\\\\\\\\\\\\\\\\\\\\\ N VRN AN N VNN RN NN NN NN - e
NN ANNNRXNNNVVRAZ NN NN NN NN N NN NN S NN NN NN NN NI NN NN N NN NN N VAV AN AR NN NNVNN DN NN NN 2NN, Y /\ NN NN NN NN NN T N NN N NN NN IO I
NN ON N NN NN N N N N N N N N N N N N NN N NN N N NN VRN IRA NN NN NN NN N RN NN NN, VNN N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N NN AN NN NN NN NI AL 2 2 r o Cre VB SN S oSS oSN NS N N N N S S N NN NNV - 3
PSS IS NS SV AN NN NN NN N N NN N AN N NN NN AN N N N N NN NN NGNS A AN AR N ARV NN NN N A A AN AN N ANy, NANNN NN NN NN NN N NN N NN NN NN N NN NSNS AW \
NN N N N N N N N N N A NN N SN N NI DA A NN AR NN RN N NN NN NN I Ce _— - I NN NN NN NN N NN NN N NN NN N N N NN N AN NN IO NSRRI N AN RN NN AN A A N A N RN NI
RN ARAARANVRAARL N AN SNV NONN NINIONN SN NN Y N NN NN N AN NN NI - . - ARV AR ANARNNAN AN AN AR NN NNV NN NN NN NN N N N N NN N NN N NN O N N NN N NS
\\\,\\,\\\\,\\\\\\\\\-\\\/\\\\/\/\/\/\/\///\/,\//// ,,/////,/\/////////////////\/) o — - . o PA NN NN N NN \\\,\\\\\\‘\\\\\\\\'\\\\\\\\\\'\\/\//~\'\/\:\//////////‘///‘ % f///////‘//////\q\ SN N NN X
A AN N A XA NSNS NN N, ‘,\/\-/\//\/\ NN NN NN N N NN N AN N NN NN NN IV - [N ANV AV ARAN VANV AN AR NN ///////,/,,//\\/ / NN NN NN NN NN N NN NN NN IO NN NN A CINAN '
SNONNN NN NN N NN TR N \\'\\\\\/\\\\/\«\'\‘«/ AN ARARRN NN RN AN NN DY AN . o MNNNN AN \\\\\\\\\\\\\\\\\\\\\\\\\\/\’\\\/\/ N '\// AU AR ARSRA RN NV A N N N N NN NN VNS NN ' ~~
SIS IS Y S T S S NN NN AN SN N N N NN ORN NN A NN NN NN NN N NN N N NN R NN - /7 Y AT LTI IS IS AL SIS IS o SN NS SN NS S NSNS N NN N N NN N NN NN NV NN NN NI j T o=
NONTUAUN NN NN NN NN N G N \\\\\\’\\\\\\\\\/\// S NNV R AR AN A N A NN RN ARG \\\\\‘\\\\,\\\\\\\\\\\\\\\,\\\\\\--\\\/\\'\/-\/\///////////////////////.//,'//‘//// ™ +
RANRARANARN RN NN N R N N A AN A AN N A A A A A A A A A A I A T A S N S A N N NG NN NSNS NN NN X o = 7 UL LGN LTI TGS LS IT S oI A S 2SS IS AN NSNS NN NN SN NN NN NNV NN N NN O KON N !
NN NN N NN N NN N N A NN N NN N N NN N NSO ITOON T s I INNAAS AL LSS S S LSS S % Z res NN NN NN NN N NNV N N AN N N NN NN XN NN NI RNV AR N NN VNN NNWNIIIN, VAN ANy !
TS SIS NN NI N N N NN NN N N N SN N NN N N N N N I N NN N Y N N I N NN N NN /I A L L 7 RN VNN VAR N A AN NN SN SN NN N NN NN NNN NN N NN NV VN NN NN NN NN S NENON L 4 -t
NN NN NN NN N N NN NN NN NN N NN NN N NI A AN A A A A AR AR RN PN v NN NN NN N NN N N NN XN N N A N N N N N N N N N N N N N A N N N N NN NI O s IO I SIS A PSS IS I o0 ! Cc / v
SIS SIS SN LI NN NS NN N SN N NN N NN N N N A I N N NN NN N N NN N NN N NN N NN NS TO S N SIS L s AN N N N N N N S N O S NN NNONON N N N N N N N N NN N NN NN NN N NN\ \ ! / ’ :
SN N N N o N N N N N N N N A N N NN N SN AN NN N N AT AT IS AP SIS 20 e oSS NN N NN NN NN NONGY . Ce - AN N N N NN N N N N N N N N N N N N N N N N N N S N N N N N N NN NN OISO I L o A s e S S oS o s oSS oSN N NN ' | y + ‘
IR RANUR VAN AN ""-/\////\r\f\ /\ N SIN NN NNTN NN AN NN N \\\\\\\\\\\\\\/\/\/\//\/\/ \>d\ /\. ;7 ’ It MO ////////A’///////,r’///////////,\-\ VAP .\,\ VNN NNN NN NN ONNN NN NN I AN -\/\ A \ i { ~ —_—
NN NN NN N NN N NN DO N NSO SRR AN NN RN NN VNIV, y NN 2T NN e / A A N N N N N N N N N N IN DN N NININONINONNT N \,\,\._,/\/,,\///////// N /l,/.,////.//./////\/\/\\3 \ i
AN s AN NN AN NS NN CANNNN NN NN NNNYNN N IUNN NN AN \ NN N e AT -~ I IR ANV SN SN NN NN NN NN AR NN NNN N NN A NN NN U O . N RTINS \ ) N I
SN E SN NSO NS BR SN RD NN BB NN ENENEENNININD N NN N N N NN N NN RN LTINS BTN 2 AL NN NN AN N XN NN SN INNAT 2 N IR IS, NN RANRNANRDNNNINNNIVNNA \ : -- o
, : N £ LN AN N NN NN S I N NN I N N K I T IS AL A I A ST Y IRNARNRNNNNEDNAN ?r-\/_\/\/\.} \ YTV Oy !
—LEGEND— \ } .. . |
e ~ / .
RELIABIL'TY D!AGQAM RECE(\\I ! 1 i CARBO« IEEROUS LO\,\’ER SILL}"-\O-—DE\V[ON|A{\J ! ‘jCNEOUS ROCKS =SY!\ABO‘_5: Dide Cr-envs ie
~ ALLUVIUM . T2 CLARKERIVEF FERMATION (Cearts | PERRY CREEK FCRMATION iQuarts . , € - _— ' o
A SR CC . oo 4l s S.DP N . OVV_ENEE CRAN‘TE Fo'm:ﬁxoh bsL.,\jary FOSJA.".’\ Yoy ate . l 0 s ’,-1|
- Datailed traverses ’u,’f’lemcnfcr‘ Cor\ﬂlamerafe1;)h3515ﬂe,f£::fan v H areywac‘{e siltsteres arenites lcar.alrznnﬂj?(/ | Post-ca,b,r_,+er°us _——— . 3 a2 | H Phan‘-c‘-(n-. bl }yha
' . . : - " r Prox AR H Creell. H
by aesrial phote interprefation S SOIL . sandstone a siltetone) '_1 jasher, quartz siltetenes rare calcareows silts) ’E‘H‘”’ 5P -1—7— . ' d b ! : i
. BN - — —— - a n - ; CLARKE . T : : - inderre: s ;
] :“,;"“-T BLUE RANGE MEMBER  (sre 253 (imestone lenses iconglarnua!es)anis-rousMﬁmetRsJw‘““""‘as’“ +++ Granite Perphyry g nferred & led iy ! ,
- n N i ) r J concex ' I'onrqemar;, O L
B :- Recomnaissance traverses TERT‘ARY ‘C limesfone, mainly calcareovs sitts & PELICAN RANCE FORMATION C::::L_‘ SDm associated with : € cale L ! ;6?1, ! R
. Lo \ S-Dé. TELECAARN §-Dr - - Favlt line pesition accorats : ' :
§ubbkizmented by aerial Lhoto . Y] fine arenites. Brachiobods eorals efc) (’mPurc quarts aremifes, quartzies a . o Oweenee Gvanite e . i . N to : : — ‘; :
v tert tati \\’,-\. N ‘BASALT ' SolL, ILL CREEK MEMBER Simifar " , prRroAIMma : { ; |
interhretation AN n s1tu. 5=~ C}:“‘L! R r R red quaviz CI”s‘.onec‘) ‘ v v Guartz POTPL‘]Y‘J - - . . »nf‘er.'gd —_— ‘ o ; . )
'‘ce i £ N3 . - . noa- ’ ! * 3 I NI o Lo
. | . — ithology faf :) s.p¢| TRECASKIS FORMATION iy, v assacrated wilh ~on Shear zome. | ; .
T Aeria bnedo infrepration only ‘;\:I’b;\',, BASALT. Posubly cqu;va’en i similar to S-Df Pr’“'blj "l“'“‘e“*) Oweenee Granite. X Trend lines e : ' )
IANAYENEN [0 Co:" GO\’VR‘E CCNCLC.\‘EP\ATE FOUQ h/”' E CK FOR’\AA_'_'ON I ~ ’ 2':[: ! !
[aopas - e c ; hie S-Df ! L . V r_‘;g Quariz Porphyry ~ 70 D‘P & StriKe of bedding. |2 i J |
, L Ty (Quariz re acKe pe e Vo . ) o J . - > i !
AFPROXIMATE SCALE CoTe L AT e ™ te u (mpore quarts arenites & conglomerates ; L~ Z] Siluro-Devenian ? =1 Dip & Strike of bedding inferred from 27 - e ST
l_ < | LATERITE, cobtble conclomarate Valley- sl } ) ) le Mi 1y CLARYF RIVER 4-M: ¢
S . \ Y Limestone lenses * camglemardia. Winor ) aerial hheotes -
- 1] tyte deposit) N e Tuatew Cn. €D B 4
F J 4 red avardz siltsto res) Limesrone Memsens Masmis Ca SfD: - Quartz vein or dyke

. WA e e -

h a g *'55}. - ] Sl D 1
e SR rocs D o tomteemees e R Ty
I e o

1 2 3 Milesg

-

n—— i -

PR )

iy

B T




D.- ———
w b 2
C w v 2 o % :
2 £ X e
O o B *§ &
Q T * W a
9 § 3k
1) S v 4 v &
3 ik fi8 3
— . v .nm. £ 3 9 9 e
= % = o« 3 3 uw - MJ A
S > g F 33 3
O 9D § D Q \ A
) A —_ <22 oL : \
’
Z <3 = L 1 \
-_ﬂ. m e n Bl Vy \ _ /
W ¢l 8 s 3 AN
O © e 2 £ i ~ -
W R g & a = == N ~— )
L (s o m 0o S Im AN ~ =4 M
~ 3 3 E Js £ \ g / € &
- - ~
0 £ F -~ < . 23 N -2 T % )
: 3 Iy = . T . 3
> . N 2T 9 ) AN B ~ ./
> © Q e i =2 lw c N N. ~ . nm
= s g £33 & D = TN N <
Z o 2 ta8 v ozl & N 3
E g & o &= Zl A K AN I
£ < — S g 2 5 oc -+ — N P ZAVA AR
wlts FIR] <« , & WY 0 = \\\J./(\y 27/ \NNN AR N
v | @ © QO g <R ~——"_ \\\\////
w A S 2 - ﬁ\\\/\//// N NN > AR AATIAN
o w o <+ 2 @ . - NN NN \\\Vl\//\,\\ LW
| NL 2] & X E O\ INNNN VI AR Dm L
.A.:V - NN N\ s /7 /7 S ¢
+-.- L hA ..:/{\\Av/ N VA N\/\/\/ \/H/\\ m
.\v - VI . /\ \ N\ /\// . NN\ / N v
~2 > D /\\\\V/ NN N —
- I.‘_..lVo A / / \ \ / / A
+ + _ s, o AN, N, 2 /
4+ T v < L ~ < AN NI Wy h_...
T - ~ b ’ , , N /I[/\ /\ N\ /7 \/\/ P
/’ LA N M I‘IV\VV\ _
p Co
\\“\x\ - /Pl/ M \n’/ _
Vd P \ J
+ o
+ /e M_
/)
/7 P
\ /o RO eSS ; \ +
\ ;! | A 555 S N \
~~ / \ &~ 9 NURRNIPREY, G ~ose ~—--
~~ / \ o l{”””llﬂi - I'#‘\\\" \l.“.ll“ll" /
S~ / __ SRPE R S - ll\.Tl/::/ M —
o -~ ) \N.H.mv.r\w\\\\ — _\ N \
[} P
) 4 4 — ~ ’ )
- Illdllll —aes N (\\ —J—...... _
- \\I ﬁ\L)// N _
P LA ~N /
[N ™~
\m [} b \\J. . M « s . ! + /,,\\\
s & RS SN ) . +
) el DU ]
W \ P \\\\ s Tl . . P e
* —- \\ \\\ -\\\ \ d ’ . ) . %M “ \\\\ /II \l‘ —/ \\
Vd P - - " \\ .« -
e RN T —— N\ T
_—.g.. av ‘ m \ \\ X /——. . .\ .. O
) e L - [ M . T ! ! — =
R (*.°.° 0 J VL \ gy .+. N
._ vy \ ool P H o \_ 7 d \
)! ” « o4 ’ . l c--— = ’ / \
NS Q_ 1 . .\ \\ ” A S F] ’ T ”’ /
. v __ ' \\u.. AW / v . ) WX /! \\llll\\\\nl\lrn.ﬁ\m\\ \
’ N _‘ .-. \\)HD e .V " ‘. : <)/ Iﬂ\\\\ll\\ \ ! ! / /)
3 |7 e 7 rotL> N — \ \ J
y ’ Y ~r ] ’ -~ \ \
; figp x4 ; - - Y \
V7 Pad “ . - .
g ) ) "..\7\\\ “ \\. . \\\ N \ m \ \ \ /. _. \ l+- / /
' .\ 7/ a .s\ ) v
- AP N ! ,
B _\ o0 £ _ / PR \ o+
N __, rVA. 1 N y \\_;, - L \) \\ /
o \ \J { N \Il\\ll \ !
Z o N SX /% ) g ~LTT . b 7 \
w oz i R X X L A : y— Rl | N7
oo W\ f D \ =~ T ~a _- i e
T W —. Wiy £ / \ Y s\/.\ s ' \\\\ll.‘/ \ ﬂ/\ - — ) ) " , uﬂ_l
(7]] - 3 e ORI — " { ¢ /s oo T TTTT A 3 N “ o ! »
< T MM \ e c y ! » ) 3 - ' ( - X J 27N - ) \ ) g )
E_ a v ’T’ PZ / \ \Q N fl\\ r~< VY | N s ! ~ \ ’ / \ ' ! \ c ! \ Vi
W ,/,MAM v - \/i “ . VS~ / \ L a .- ~—— ! . \ .L = A
uw RN NARN 2 -2 X \\. \ 2 M\ \ < - Cemm T - NP2 \ ‘A ~ \ r\\\
E u /m ~ _//// n..( -z ¢ ;) N ~ ) A \u - \ \ 6/‘ et VV\
< : fa 2 ] S L) _ % : ;
X Q¥ ,/ > \4\ T ¢« " el SN Sy “ AN 7/
= e ( , RS el \ , NN v
= RN e * S S N ' \ S VY ;o
m . W\ Y i —_— \ \ s P \ h \ ~ N\ N | \ 7y
\ Wy PV o ) P ( P Seaa ) | vy ) /%
F o ’/ W \Nu \\\ e < _/ ! \ . /r ~ ) " PRt | - \ A ] 4
0 = Y /,v,/ -t Gy N\ X RN ~ S 4 — o~ ’ 27N —_— \ / ’y
\ hada) ~— N d N ' -~ —- -’ 7/ \ /
i WA AN -~ ~ 18 N ] - \ i \ / o
o R T , 23 _ \ , , L
. E // //4.”“»/ \ Il\r // - \ —— \ \\ l“\\‘ll" ’ \“\\
(4 J ul NNEERIRY A ~ev \ \ ~~ \ 7
= NS AN ™~ S . Y \_, s , ‘7
A N < // N TIND S —_—— s /I/ == )ﬁ N \ pR - N —_— \ \\ /
Ln. ~Q lII“I.'.I\ /- “\IK ~ ll\l\/s ~——’ \ 1 —_— o lr ~ - —— \ /7 [/
A \ ~ - A “\ ....... - A~ [ \
M og N e ;uunn\\.l...!-..,,.u.,.-um, 8 o™ \ AN ) s —~& \ yas
ol /‘\-.,u\..,,,,\\u..u,-, SRS X AN B . \ 7 ,‘,
o - - - - = “ ™ \ any
~==7 T---I13 B RO 2o \\ | AN — " o - ? / 7 . \
L \\\\ll.l\lllllull 'I“I/Ilt-&l h.\:lcln.'.“..h.\.ﬂ‘\\“ylfl “ l/l \\\l'.’l\l/\\l/\\ IK\ -’ ~e” \ /\\h“\\ ;
< W , L TEEBeT ;oo / N ¢ f
L \ S~ [aH /5 \\ //.I. - “ zf.l " PR // \
Q T / ﬂ,WD - _ rtP J-l _ \\ |'lll// ) \ _— —_ \\\ /— II v’ \m \
\ AY —~—_— 4 ~~ /l/ ] -
= v ,7 T —— / + AR et 3 A L\\\ \ ! ’, ! ———— \ & ,
- - 2~ 11 -2 - =N aw, ™~ ' ’ w \ \
G g " A3 1 --~ {2 ~ ’ ¢ - - ) > \ o-
\\\ e i) + -~ a(\\/ \ \ ~ \\ ¥ \\ / s s’ ~
o O ’ \ + R * \ h ! )\\.I(\\l\\\ s { \ o~
9 g / P A ,, IS
S ~- ~ v \ A
\ IN“/I T=~ /I ¢ e \ \\ 1 _/ RS ) )
o E \ REXY ﬁ/ 31 II S /(I\\ - \h i '0\\ . n “v oa
_ / + + RN ,M. .q.. RS S / \( I)ll\\\ * w / > \
wl = / NN oo ! 3 - N -— - NS \
-— -7 SO //IIL. /’ “-I.’I‘III S ~a 4 ’ > \
G e R SN + ol S~ osa // -~ ~-5 .. \
/ [V .~ ~ \\\\ T~ S~a ~ N Pid V - \
N N Y, ~ - - ~ 2} - N ("™ -
_ el PG + & e TS ; - ; e
/ O ) ~ l—l N ~ ~ - Y b
/ /I“II L \ ARGRRN + -— ~ ~ _ , \ . \\\ll\.h 5 N av ) {
P \n_l s \ \ N —_— ~ g\. ~ { 1 ’ - 41 \ \ V o 1.
~ ”~ -
\\\ _ //Hlu__ II/IWII + + I//// ¢ ~ ~s 1\. N 4" r\
\._l \ ~_ s \ -
) Rl s NN N ‘A WV -~ 377
AV \ b ¥} 2 v~ /
¥4 lavnll...—\ N - » A )
\ r) N + Y 4 ( r > Nl
Ll \V\\ /I + SN f‘) A / v
4 i ~ NS I /
+ / > + g : /
/) + \ll/ | J g Vgt N
-+ + iy ROV
4+ 5 o L
+ r.ﬂry 1 3 3 o
o~ - y) < >t
+ - ? \\ [
e ~~ >/ \
H—I ’, - \
== + P g s
+ \ NN ——=
I R S — J
£ N Pl 4 \ \_.
A ~— \ v ﬁ‘.\ o
fl. \\\II\L _ﬁ

'

4 ;_,:,,:,.;;,_,____3‘5,__,3:_5,:_‘_2g;isg,gg,i;_g?,_ YN ;E; o
" 1M ol b it

|

| ,L,: 11, L
h b e I

G ,ﬂ,,:id, T ,;,; !

; :?,:
Oy
T

] e
[T | K . 1. i

L
it
,,, _,j Wy




1 Wl ML 10 "W“ o

| Lower PALAEOZOIC or PRECAMBRIAN,

GEORGE TOWN .

LEGEN
2 - o /§

CRETACEOUS. —

Blﬂ’rhcsdale Group
UrrPen PALAEOZOIC. l

Newcastle Pange Volcanics.

‘O
N

Other porphyry \ Ny \
AN \

Granite . \2 ,

D Undifferentiated.

A Trend line.

~~¢ Jont

/nge (porphyry filled) 0
=Fauli. O

4 3 2 1 o 4 8
g —————————¢ e ——

Scale i miles.

GetorLocicaL AND STrucTuralL Mar

of THE NewcasTtiLe Rance CompLex

WITH SOME ASSOCIATED PORPHVYRIES & GRANITES.
NORTH QUEENSLAND.

Buresu of Mineral/ ARersources, PZA 7—£ 9 )

\ >
\V(/‘\
LdhJ

Kib

4dod
Jo
P12

_ng\'g

Canberrsy. Febrvary (978.




Pllp

PENETRATION OF
BASIC MAGMA

puate 10— SCHEMATIC BLOK DIAGRAM SHOWING POSSIBLE
FACIES DISTRIBUTION (PRE-SILURIAN) INTHE AREA

oI RN EAN 14 Un U Bkl




GENTLE SLOPE. LOCAL EROSION &

CONTINUING DEPOSITION OF
PADDYS CREEK-LUCKY CREEK
SEQUENCE

—

LINEARR UPLIFT PLUNGING NORTH-EAST,
SCARP SLOPE TO SOUTH-EAST , GENTLY
SHELVING T0 WEST AND NORTH

CARRIERS WELL
ForMaTION (S )

pLaTE (1= SCHEMATIC  BLOCK DIAGRAM SHOWING PROBABLE

DISTRIBUTION OF TECTONIC UPLIFT VULCANISM AND
- e FACIES DURING THE SIIIRIAN PERION VALITEIN




eate 12— SCHEMATIC BLOCK DIAGRAM SHOWING PROBABLE
PALAEOZ0IC STRUCTURE OF THE GRAY CREEK AREA

APPROX. SCALE — %" = 1ML




PLATE 14 == OHETCH PLANS OF THE GRAY CREEK CHROMITITE OUTCROPS. o -
- 3 < y | [} -
! D
LOLAL'TY B LOCAL‘TY A [ “ (.lovkz(Rwer FOVme.hon
g I‘ \ Covbows fevous) \\
;" ‘| A\ <
8 \‘ @ Evevetls Creek Vilcomice.
st
\
ecimen Neo 2042b ¢! \
* 32490y, § ! \‘ Pevry Creek Formaton o,
< | :
12-87%Fe 3| \ o
: l\ || - Qefpev\"iv\i«t'a and basic :”‘
§ B ll . intrugives, q_‘f A ,l
S - 3 ‘\ \ - Ch . i h’im /8
S~ > g Specimen No 2044, w 1 romitite " 5 Yo s
¢ g P 3447, Cr0, = { @ » 41
o 7 S I 136 % Fe,05 Z i g ¢
e A N < 103 | z 5.
H < > & ® \‘ )‘g ] < A
° ~ > [ § ¢ 3 :!
> 3 A a ! > | $ b §
"3 N 4 ] ! a = v 53
2y 3 o g ! n g
é" 5’ é‘_g 3 a? T‘ \ XMalachife staining in : aQ Dp
g ol ;?5 S S ¢ \\ Shear yona, :
o
v Y3 & < 3
&& & P4 [ a
) [ &) O Z u
@ < -
§ § i |
< - P F
3 < 4 \S‘S A |\sop
1S : s
< 2 : E\i 50eq
< ) s I <i
Q ~ w I ¢
S g w ] N 7
& I ! b 4 7}‘
2 g - . [ 7'“'"1‘ /
- w « 3 ;& Ia TV
v 2 R /.
< 9
< - X A
o N . 3 l‘ g
/ S .y
SpecimenNo 2043 & S’ 3 ,I o \‘N/‘é LOCALITY MAP OF TheE
336 70 (Y 0 (Y @ 3 { ‘A .
A6 < . a / A [ CHROMITE DEPOSITS IN
136 %Fe0 £ 5 " « / AV .
< N X w ¢ THE GRAY CREEK AREA
@ q 4
d S ] / / ( Photeqvaph Ne 5173
L w I A v “ 3 " ’
& v A : / /" %o (lovke River Ruwm 4
I-? oS § { /.4:_4;’ .08 .
\J N4 / X Malachite staning 1n Il : Scate ArPROL 17 0B ML,
¢ N | T wrpentine I SCALE
{ " Rpprox. 1" = 200° ]
/ \
\ > / B CHROMIT(TE \
J \ g ! OUTCROP \
' \ % z \ \
GeALE ‘ ‘\ . s \\ / \
APPN( ‘" = 200 \‘ 8 " ’l \
\\ Sp;c;n:£ 20;03“5 b \“ / ’I SERPENT'NE AND GABBRO. \\
, CHROMITITE \ 1049 Fe,04 \\ \M‘E ’, \
OUTCROP \ Vo ees I CHROMITITE OUTCROPS UNKNowh
\ o ! \
A % 0> | " \
\ L \
\ / " |
\\ ! \
{ \
— - ——r——— — A |




	PART I
	FRONT COVER
	TABLE OF CONTENTS
	TABLE OF CONTENTS (II)
	TABLE OF CONTENTS (III)
	SUMMARY
	INTRODUCTION
	PREVIOUS INVESTIGATIONS
	STRATIGRAPHY
	PRECAMBRIAN
	Stenhouse Creek Amphibolite
	Hall's Reward Metamorphics
	Bauhinia Creek Metamorphics

	PALAEOZOIC
	LOWER PALAEOZOIC(?)
	Paddys Creek Formation
	Lucky Creek Formation
	Bernecker Formation

	SILURO-DEVONIAN
	Carriers Well Formation
	Everetts Creek Volcanics
	Graveyard Creek Formation
	Crooked Creek Conglomerate Member
	Basic and Ultrabasic Boulders in the Crooked Creek Conglomerate

	Perry Creek Formation
	Tribute Hills Formation
	Pelican Range Formation
	Four Mile Creek Formation.
	Broken River Formation
	Upper Silurian Limestone
	Jack Limestone Member
	B Lens
	C Lens
	D Lens


	Lower Devonian Limestone
	A Lens
	B Lens

	Middle Devonian Limestone
	A Lens
	C Lens
	D Lens
	E Lens
	F Lens
	G Lens
	I Lens
	H Lens
	J Lens

	Palaeontology of the Siltstones
	Summary and Relationships
	Bundock Creek Formation

	CARBONIFEROUS
	Clarke River Formation
	Gowrie Conglomerate Member



	MESOZOIC
	TERTIARY
	BASALT
	LATERITE


	IGNEOUS ROCKS
	SERPENTINITE AND RELATED GABBRO
	RHYOLITE AND PORPHYRY
	GRANITIC ROCKS

	STRUCTURE
	GEOLOGICAL HISTORY
	MINERALIZATION
	COPPER
	NICKEL AND COBALT
	CHROMIUM
	GOLD
	ANTIMONY

	GEOCHEMICAL TESTING
	COPPER
	NICKEL

	RECOMMENDATIONS FOR FUTURE WORK
	GEOLOGICAL
	GEOPHYSICAL

	REFERENCES
	ACKNOWLEDGMENTS
	APPENDIX I
	TABLES
	TABLE I
	TABLE II


	PART II
	FRONT COVER
	PLATES
	PLATE 1
	PLATE 2
	PLATE 3
	PLATE 4
	PLATE 5
	PLATE 6
	PLATE 8
	PLATE 9
	PLATE 10
	PLATE 11
	PLATE 12
	PLATE 14





