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SUMMARY

Three'major tectonic units are exposed in the Emerald

1:250,000  chee® area. They are:

a. The southern part of the Anakie Inlier, consisting of
the Anakie Metamorphics and -intrusions of granite, all
probably older than Devonian.,

b. The eastern part of the Drummond Basin, consisting of
15,000 feet of rhyolite and trachyte, tuff, quartz
sandstone, shale, and greywacke, of Middle Devonian
to Lower Carboniferous age.

Ce The western part of the Bowen Basin, consisting of
300 feet of Permian freshwater quartz pebbly sandstone
at the western margin of the basin, thickening to a
probable 8000 feet of marine pebbly gquartz sandstone and
gquartz greywacke. The marine sequence is overlain by
an unknown thickness of coal measures.

The Permian rocks unconformably overlie the Devonian-
Carboniferous rocks, and the Permian and Devonian-Carboniferous
rocks unconformably overlic the Anakie Inlier.

Granite intrudes the castern margin of the Drummond Basin
and the western margin of the Bowen Basin; spinel-bearing basalt
intrudes the Anakie Inlier and the eastern margin of the
Drummond Basin. Basalt flows rcst unconformably on the eastern
mergin of the Drummond Basin and, interlayered with freshwater
sediments, on the Bowen Basin, the Springsure Volcanics,
consisting of trachyte and rhyolite intrusions, extend to within
25 miles of Emerald.

Quartz gravel covers part of the area, and at Rubyvale

. contains sapphires.

. INTRODUCTION

General

The Emerald Sheet area was mapped by a joint Bureau of
Mineral Resources - Queensland Geological Survey party as part of
e systematic plan to map the Bowen Basin in the search for oil.

Field work was done between June 8th and September 8th, 1961.
The arecas mapped and reported cn by individual geologisfs are
as follows:

Veevers: Mt Beaufort Anticline and the Permian rocks in the
Nogoa River/Fork Lagcons/Capelles area.
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Mollan: Tertiary volcanics in the Springsure area,
all basalt plugs and the Permian rocks of
the Caroa/Burn Meadow area.

Olgers: Permian rocks in the Springsure/Kemmel area,
eastern margin of the Drummond Basin, and the
Pebbly Creek Anticline.

Kirkegaard: Anakie Inlier, Permian rocks of Nutholm area,
and the Mcdway Anticline in the Drummond Basin.,

The timerald Sheet arca lies in central Queensland, east
of the Groeat Dividing Range and 160 miles inland from
Roclthempton. Emerald, Capella, Anakic and Botantungan are the
only towrs.. The main road and railway line from Rockhampton
to Longreach cross the area and pass through Emerald; major
branch roads and lines run from Emeralsd %o Springsure and to
Clermont. Emerald is served by Queensiand Airlines.

A large number of properties in the area are devoted

mainly to grazing cattle and sheep, and the growing of crops,

mainly wheat and sorghum.

The area has a sub-humid climete with an annual rainfall
of 20~30 inches. Host rain is received during the summer months.

Host of the country is open woodland; dense brigalow scrub
occurs in places. The downs country is virtually treeless and
thickly covered with grass.

Eighty percent of the region is drained by the east-flowing
Nogoa River System. The far western portion of the Sheet area
is drained by the west-flowing tributaries of the Belyando River.
The main watercourses flow a few months of the year only. The
divide between these river systems is the Drummond Range, which
has a relief of over 1000 feet in places.

The eastern portion of the area, over the Bowen Basin, is

" gently undulating plain country with scattered mesas and buttes

of Tertiary rocks. In the west, over the Drummond Basin, the
country has more relief and numerous small ranges are present.
The country over the Anakie Inlier is rough with a dense dendritic
dreinage pattern (Figure 15).

Relief in the area is 2200 feet, from 2700 fcet at Mount
Tabletop in the Drummond Range, to 500 feet in the Comet River
near the east margin of the Sheet area. MNount Tabletop rises
approximately 1300 feet above the surrounding country.

Acrial photographs, taken by Adastra in 1960 at a scale
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of 1:82,000 werc used. A photo-interpretation map was prepared
by the Institut Francais du Petrole in Paris.

Previous Investigations.

The earliest published work on the area appears to be by
Jack  (1882)in which he described gold and silver mines near
Withersfield and also sapphire fields north of Anakie. In 1883
Tenison-Woods wrote on "A Fossil Plant Formation in Central

Queensland”, viz. the plant-bearing sediments arcund Bogantungan,
describing Lepidodendron veltheimianum and other plant fossils
from this locality. Jack and Etheridge (1892) also described the
sediments of the Drummond Range, including the well-known section
containing fossil fish at Hannam's Gap. DMzitland (1895) described
the geology from Emerald to Capella and Dunstan (1902), the
sapphire fields, incorporating the geol:iy of the southern part

of Jut Anekie Inlier. Further descriptions of the sediments of
the Drummond Basin were made by Jensen (1926) and Reid (1930).
Reid and MNoreton (1928) show a section across the Sheet area in
their Central Queensland Section and also describe the Tertiary
rocks in the vicinity of Emerald. Hawthorne (1950), in an
unpiabiizhed thesis, described the geclogy of the lower part of

the logoa River valley including descriptions of the Drummond
sediments south of the central railway and adjacent rocks, but

the major contribution in this respect was by Shell (Queensland)
Development Pty Ltd (1952) who divided the Drummond sediments into
formations and mapped and described the major structures of the
southern part of the Drummond Basin. Recent geophysical work

in the area includes & gravity survey by Mines Administration

for the Papuan Apinaipi Petroleum Compsny and o seismic refraction
survey by the Bureau of Minerzl Resources from Anakie to Comet
(Robertson, 1961). '

Various other reports arc referred to in the text.
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Anakie Inlier (Anakie Metamorphics and Retreat Granite).

The Anakie Inlier, which has the oldest rocks exposed in
the Emerald area, is a sequence of folded and regionally meta-
morphosed rocks intruded by granitic rocks; it separates the
folded Devonian and Carboniferous sediments of the Drummond
Basin in the west from those of Permian age in the Bowen Basin
in the east.
| The inlier crops cut from west of Anakie, and extends
north for about 180 miles, reaching & maximum width of 45 miles.
Only the southern part is on the Emerald Sheet; the northern
extension on the Clermont and Mount Coolon Sheets was mapped by
the Burcau of Mineral Resources in 1960 (Vecvers et al. 1961 and
Malone et al., 1961).

In the Emcrald Sh.et area, the Anakie Inlier forms a
central tongue projecting from the ac:thern boundary of the Sheet
t¢ bthe Central Railway. It consists of small isolated outecrops of
ueinsediments, the Anakie Metamorphics, and a large area of
granitic rocks, the Retreat Granite, a large part of which is
covered by sand derived from the granite.

The Anakie Inlier is mapped easily by photogecology
becsuse 1t has a distinctive photo pattern; the granitic rocks
can be readily distinguished from the metamorphic rocks (Fig.15).
The metamorphics are etched into high rounded hills and deep
gullies with a closely spaced dendritic drainage pattern. In the
southern part strike ridges are pronounccd. The granite general-
ly forms lower, undulating country with a much more open drainage
pattern. Several conical hills of granite, similar morphologic-
ally to the conical Hoy Basalt peaks, occur towards the northern
boundary of the Sheet.

The Anakie Metamorphics consist mainly of quartz-mica
schist, knotted schist, banded phyllite, quartzite and slate.
Lensgg of unfossiliferous crystalline limestone, twenty feet thick
and ., 4n 500 feet long, occur in the slate at Mount Clifford.
Quartz reefs, generally concordant with the foliation are common.
A probable metamorphosed pillow lava occurs where the Rubyvale -
Capella road crosses Kettle Creek. Although gneiss has been
described fromthe arca by previous workers, it was not found
during the present survey.

Dunstan (1902) divided the metamorphics in the southern
part into two distict formations: high grade metamorphic rocks
(unéescribed, but schists and gneisses are mentioned in ‘the text),
and slates, stated to be argillaceous, talcose, micaceoué and
quartzose.
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Structurally, the metamorphics are complex; more than
one lineation is present but no detailed analysis of the
lineations has been attempted. Relationships between the
different rocks are difficult to determine but where strike
ridges are prominent, broad structures can be discerned.

Retreat Granite is the name proposed for the complex
composite body of mainly granitic intrusions in the Anakie Inlier
within the Emerald Sheet area. The intrusions make up the
greater part of the inlier in this area, and consist mainly of
rocks ranging in composition from granodiorite to adamelliite
(variations in modal composition are shown in the table at the
end of this section). The rocks are notably sheared in the areas
between Borilla and Silver Hills Homestead and south-west of
Rubyvale, and they are foliated near Silver Hills Homestead.
Xenoliths of probable sedimentary rock occur comuaonly in a
biotite adamellite east of Peak Vale Hruwmstead. Small outcrops
of gabbro (west of Fork Lagoons Homcst:ad), diorite (Mount
Clifford), quartz diorite (Karmoo Homestead and south of
Btonvale Homestcad), andesite (west of Etonvale Homestead) and
tonalite (near Rubyvale) occur. The reclationships of these more
basic rocks to the maln granitic mass and theilr ages are unknown
buh they are tentatively mapped with the Retreat Granite.

Dungtan (1902 ) reported sycnite in the area but no similer rock
was fourd during the present survey.

Two small masses of granite occur ceast of the main outcrop
of the Retreat Granite, one west of Fork Lagoons Homestead, the
other west of Capella (Figure 22). It is not known whether these
intrude the Permian rocks or ere inliers of Retreat Granite.
Maitland (1895) reported that Permian rocks overlie the granite
near Capella but this was not observed during the present survey.

The metamorphic and granitic rocks are locally mineralis-
ed. TFerruginous lodes with low gold and silver contents and
commonly secondary copper occur in the metamorphics in the
southern part of the inlicr.

The contact between Retreat Granite and Anakie
Metamorphics was seen three and & half miles north-east of
Silver Hills Homestecad. The granite tongues into schist and in
detail the contact is ragged and sharp, and not gradational as
suggested by Dunstan (1902) who assumed the granite to be of
metamorphic origin.  The contact appears to dip steeply. As there
seems to be no apparent thermal metamorphism of the Anakie
Metamorphics and the contact between the granite and metamorphics
is sharp, it is suggested that the granite is a high level body.
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The Silver Hills Volcanics, the basal member of the
Drummond Basin, rests uncenformably on the Retreat Granite.
West of Peak Vale Homestead, Drummond Basin sediments are
faulted against rocks of the inlier. Permian sediments lie
on the inlier along the eastern margin, but north-west of
Capella the contact is faulted.

The age of the Anakie Inlier is unknown, Hill (1951),
Shell (Shell (Queensland) Development Pty Ltd, 1952) and
Hill and Denmead (1960) consider the metamorphics to be
Precambrian. In the Clermont and Emerald Sheet areas,
Iiddle Devonian limestone is probably unconformable on the
inlier. In the south-west of the Bowen Sheet area the
Devonian Selheim Formation is possibly equivalent to part of
the Anakie Metamorphics (Malone et al., 962). In the
Emerald Sheet area the rocks of the Avr-lie Inlier are mapped
as pre-Devonian. |

In the Emerald Sheet area the inlier was folded,
regionally metamorphosed and intruded by granite before the
Middle Devonian and was the source of much of the sediment
in the Drummond Basih. Hawthorne (1950) considers that the
inlier was uplifted in the Lower or Middle Devonian, and
probably continues to the south-west under the Great Artesian
Basin as the Nebine Ridge.
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DEVONIAN - CARBONIFEROUS

Introduction

The Desvonian-Carltoniferous rocks occur in the
Drummond Basin west of the Anakie Inlier and in an isolated
exposure near Glendarriwell Homes tead.

In the Drummond Basin, a maximum thickness of 15,000 feet
of Devonian-Carboniferous Volcanics and freshwater sediments is
present, The formations represented, from the base upwards,
are : Silver Hills Volcanics (new name), Telemon Formation,
Mount Hall Conglomerate, Raymond Sandstone and Ducabrook Formation.
The whole scquence is generally conformable and unconformably
overlies the Anakie Inlier. The scdiments in the Drummond Basin
have been folded into large north-north-west and east-north-cast
trending anticlines and synclines. EXposures arc ggnerally good,
In a few areas, rocks have becn intruded by granite and Tertiary
basalt. '

A small outcrop of fossiliferous Middle Devonian limestone
associated with voleanic rocks occurs near Glendarriwell Homes tead
(Figure 6), Thesc rocks arc corrclated with limestones in the
Dunsteble Formation (Hill, 1957) and with thc limestone at
Dougles: Creek Homestead in the Clermont Sheet arca to the north
(Veevers EE_E$°’ 1961). The Nogoa and Tclemon anticlines in
the Springsure Sheet area, south of the Emcrald area, were
visited to examinc the type arcas of the Devonian-Carboniferous
formations (Shell (Queensland) Development Pty Ltd, 1952 and
Hill, 1957) and thc Mount Beaufort AnticlinioShulfi¥hithsties
western boundary of the Emerald Sheet area, was also mapped
(Figures 3 and 4).

The Devonian-Carboniferous formations and the Nogoa,
Telecmon and Mount Beaufort Anticlines will be discussed
separately in the following pages.

Nogoa Anticline

The Nogoa Anticline lies in the north of the Sprihgsure
Sheet area, 22 miles west of Springsure., The structure was
mapped and described by Shell (Shell (Queensland) Development
Pty Ltd, 1952) and by Hill (1957). The anticline was briefly
visited to examine the type areas of the Devonian-Carboniferous
Dunstab;e and Telcmon Formations in order to compare the type
lithologies with those of equivalent units west of the Anakie
Inlier in the Emerald Sheet area, 10 miles west of Anakie.
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_ The Nogoa Anticline is an asymmetrical fold with a
sinuous axis and a north-north-east plunge. The western limb
is fairly well exposed; and dips ranging from 20° to u5° were
measured. The east limb is poorly (sxposed, and contains near
vertical beds east of Telemon Homestead on the eastern bank of
the Nogoa River. Only the core of the structurc was examined
in any detail. '

The Dunstable Formation is the oldest formation exposed
in the Nogoa Anticline. It is best exposed north and west of
Telemon Homestead and consists of tuffs, gritty tuffaccous
sands tone, conglomerate and coralline limestones (Appendix L)
with a minor development of trachytc, porphyritic andesite and
basalt. The Dunstable Formation is unconformably overlain by
the Telemon Formation in the Nogoa Anticline (Hill, 1957) .
Only the besal portion of the Telemon Fosnation is well exposed,
and therc the unit consists of conglom:zrute, tuffaccous sandstone
ond siltstone and pebbly sandstonc with an interbedded flow of -
porphyritic basalt (Appendix 1, pp 73 ). The Telemon Formation
is overlain by the Mount Hall Conglomerate, Raymond Sands tonc
and Ducabrook Formation. Thc Mount Hall Conglomeratce and
Ducabrook Formation arc poorly cxposcd; on the acrial
photographs, ths Raymond Sandstoné can be trnced for some distence.
A small plant fossil collection wes made in the formation
(White, 1962;.

The work in the Nogoa Anticline showed that the
lithologies of the Dunstable Formation and the probably equivalent
volecanic unit in the Emernld Sheet area are very different and a
new name¢ is proposcd for the volecanie unit. The lithologies in
the Telemon Formation in the Nogoa Anticlinc were found to differ
from those in the equivelent unit in the Emcrald Shect arca, but
becausc considerable latcral variation occurs within the unit in
the Emcrald Shect arca, no new namc is proposed for the unit
in the¢ Emcérald arca.

Telemon Anticline

The Tclemon Anticline was visited briofly to compare the
lithologics of the Drummond beds described by Shell (Shell
(Qucensland) Development Pty Ltd, 1952) with thosc in the
Zmerald Shect arca whosc southcrn boundary cuts across the
northern nosc of the anticline. The Telemon Anticline is an
asymmetrical anticline closed at both cnds, with e slightly
sinuous,ﬁortherly-trcnding axis, The structurc is morphologic-
nlly well cxpressed by cucstas of the Mount Hall Conglomerate
and Raymond Sandstone. The culmination is marked in the south



by outcrops of shearcd granitc and andesitc which arce possibly
part of the Anakie Inlier (Shell Quecnsiand)Development Pty Ltd,
1952, p.18), and in the north by horizontal Mount Hall Conglomerate
and Tclemon Formation. The crodecd centrel part of the structure

is covered by probable Tertiary lavas and the Telemon Formation

is largely obscured.

Rocks equivalent to'the Dunstable Formation of Shell
(Shell Quecnsland) Development Pty Ltd, p.19) appear to be absent.
The Telemon Formation ig divided into a 1qwer Conglomerate Group
and on upper Multicoloured Group by Shell (Shelli@ueenﬁ&gﬁgkggﬁgnt
Ltd, 1952, pp. 20-21) in this arca but along the north-cast
margin of the Drummond Basin, in the Emerald arcea, the
Conglomerate Group is poorly developed with only a few pebbly and
gritty sandstones in a sequence that consists dominantly of
muds tone, siltstone, and feldspathic and lithic sandstonc
(tuffaceous in part). The Mount Hall C.aglomerate is very
gsimilar to the outerops in the Emerald Sheet area, and lenscs
noticeably. Although Shell have mapped it along the central part
of the western flank of the Telemon Anticline it was mot found
there in the present survey. Intense cross-faulting and strike
faulting along this limb may have obscured it in places. The
Roymond Sandstone consists mainly of flaggy subgreywacke and
siltstone (Appendix 1, p. 75 ) forming prominent cucstas. The
lithology along the north-cast margin of thc basin in the
Emerald arca is more varied with a higher proportion of softer
siltstone and mudstone.

Mount Beag{prt Anticline

The northeesstern flank of the Mount Beaufort Anticline
lies within the Emerald Sheet area - the rest lies in the
‘Jericho, Springsure, and Tambo Sheet areas - but because the
Mount Hall Conglomerate, most of the Telemon Formation, and
part of the Silver Hills Volcanics are well exposed, the anticline
was mapped in some detail. This mapping also served to correct
Shell's (Shell (Queensland) Development Pty Ltd, 1952, p. 51)
belief that the anticline is closed in volcanics contemporancous
‘with the Ducabrook Formation. |

The anticline, which is 25 miles long and 10miles wide,
is asymmetrical; its western limb is gtcep, and its
castern limb dips 15O to 20°. The northern part plungcs up
to 100 to the north and its southern part, which was not visited,
possibly the seme amount to the south. The Telemon Formation
and Mount Hall Conglomerate together are estimated to be '
6,000 feet thick on the eastern limb; on the western limb, due to
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rclative upward movement along the axis during deposition,
the Mount Hall Conglomerate is missing altogether, and the
Telemon Formation is probebly less than 2,000 feet thick.

The exposed part of the Silver Hills Volcanices forms
Mount Beaufort itself, which rises 1000 fecet above the surrounding
country., .The main rock is a coarsely banded trachyte (Appendix 1,
355/2(b) ) and spherulitic chalcedonic rhyolite; finely banded
rhyolite and rhyolitic agglcmerate are minor, The rhyolite shows
no gross layering in the field but in the air photographs
(Figure 5) crude layering is visible, and indicates that the
Silver Hills Volcanics are more or less concordant with the
anticline, with a short steep western flank, and a long gentle
slope castward.

The Silver Hills Volecanics arce th+< oldest beds exposed
in the Anticline. The next oldest are “he siltstone and red

‘tuff of the Telemon Formation., The base of the Telemon Formation

is not exposed, but becausc the Silver Hills Volcanics lic cleose
by at Mount Beaufort, we project the Volcanics at shallow dopth
bencath the surface in scction AB (Figure 4). The Telemon
Formation conteins roughly cgual thicknesses of voleanic and
scdimentary focks; the voleanics include amygdaloidal besalt

and tuff, and the sedimentary rocks algal limcstone, plant-bearing
sandstone, and quartz greywacke (Appendix 1, p.79 ). & boulder
conglomerate at locality EM26/L, 10 feet thick, includes boulders
up to 2 feet across of agglomerate, trachyte, tuff and mudstone,
2ll well rounded, and possibly indicates contemporancous uplift

- and crosion of the nearby Silver Hills Volcanics.

According to our mapping, the oldest Tclemon rocks at
the junction with the Silver Hills Volcanics lic at least
several hundred fcet above the base of the exposed section of
the formation, and, with the evidence from locality EM26/4, this
suggests that Mount Beaufort was a low volecanic hill during
deposition of the lower part of the Telemon Formation.
Individual beds in the Telemon Formation are readily mapped
from the air photcgraphs - the tuffs stand up as scarps,
the quartz greywacke at the top forms ciiffs, and the basalt
underlies lightly wooded brown-soil plains; - the pinch out
of the greater part of the Telemon Formation end the entire
Mount Hall Conglomerate is mappable from the photographs.
Beds on the western flank visibly thin southwards, and strike
faulting is inadequate to explain the thinning.
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The Mdunt Hell Conglomeratve ¢u a0 east flenik is
1000 feet of pebbly sandstone and milky quartz conglomerate.
In the rocks overlying the Mount Hall Conglomerate, the Raymond
Sandstone is not distinguishable in the air photos, and all
these rocks are mapped as Raymond Sandstone/Ducabrook Formetion.
The air-photograph trends of the Raymond Sandstone/Ducabrook
FPormation on the western flank of the anticline strike into
the Telemon Formation, and probably the lower part of the
Roymond Sandstone/Ducabrook Formation is also missing here.

Undifferentiated Middle Devonian

The only Middle Devonian in the Emerald Sheet area
whose age is directly indicated by fossils is the outcropping
limestone twec miles east of Glendarriwell Homestead (Figure 6).
The limestone at locality EM40/7 is massive, grey, and
superficiall& gilicified, and contains crinoid stems and corals
which, according to Professor D. Hill (Appendix 4), indicate a
Middle Devonian age. This Devonian inlier is an area of complex
geology, and outcrops are too poor to reveal the structure.

orth to northeast strike is 1ndlcgted by outcrops at EM40/1,

%%%mo%“%m o R AR e M L R T TR X
structure as a syncline with limestone (EM40/7, EM45/1) and
rhyolite (EM40/7B) in the trough; the limestone is underlain
by shale (EM40/2), tuff (EM40/4), pebbly quartz grit and
siltstone (EM40/5) (Appendix 1, p.71 ), which lie on the east
and northeast flanks of an anticline. These rocks, which are
all regarded as Midcdle Devonian, are overlain unconformably by
subhorizontal ?Permian quartz sandstone (EM40/6, EM46/1), which
in turn is overlain unconformobly by Tertiary basalt.

The Glendarriwell Middle Devecnian rocks provide a link
between coeval rocks near Telemon Homestead (Dunstable Formation)
and Douglas Creek Homestead (Veevers et et _al., 1961), and points
out that marlne Middle Devonian rocks crossed at least part
of the Anakie Inlier. Fossilifercus merine Middle Devonian rocks
have not been found west of the Anakie Inlier, and these three
areas of limestone were probably deposited near the Middle
Devonian shoreline.
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Silver Hills Volcanics
Silver Hills Volcanles is the new name proposed for- the

dominantly acid volcanic complex which lies west of the

Anakie Inlier. The unit was previously called Dunstable Formation
(Shell (Queensland Development) Pty Ltd, 1952), but a new name is
proposed because the rocks in the Emerald Sheet area differ
markedly from the Dunstable Formation.

The Silver Hilles Volcanics are weilexposed, and occur
in a northwest-trending belt 10 miles west of Anakie, at
Mount Beaufort, and in the north of the Sheet area, north-west
of Peak Vale Homestead, extending northward into the Clermont
Sheet area (Figure 16). The unit is essentially volcanic
extrusive with interbedded pyroclastics and minor sediments.
It unconformably overlies the Anakie Metamorphics and
Retreat Granite, and is overlain by the Telemon Formation.

It has been assigned to the Devonian-Carboniferous on its
stratigraphic position only. The Silver Hills Volcanics are
named after Silver Hills Homestead, 9 miles west-north-west
of Anakie. The type area lies 1 mile west-south-west of

the homestead in a gap through which Spring Creek traverses
the range formed by the volcanics.

The new name is proposed because field work revealed

a marked difference in lithology between the type

Dunstable Formation in the Nogoa Anticline and the rocks in
. the area along the edge of the Drummond Basin. In the

Nogoe. Anticline, the Dunstable Formation consists of tuffs,
gritty tuffaceous sandstone, conglomerate and limestone with a
minor development of amygdaloicdal rhyolite and porphyritic
andesite, in contrast to the predominance of volcanics in

the Emerald area. The Dunstable Formation cannoct be traced from
the Springsure Sheet area into the Emerald Sheet area, and is
thus restricted to the core of the Nogoa Anticline. A large
sheet of Permian Colinlea Formation and alluvial deposits in
Borilla Creek obscure the southern limit of the Silver Hills
Volcanics in the Emerald area.

The Volcanics consist of hard resistant rocks that form
a prominent range along parts of the edge of the Drummond Basin;
they also occur in the core of the Mount Beaufort Anticline,
29 niles to the south-west of Bogantungan, just outside the
western boundary of the Emerald Sheet area (Figures 3,4, and 5).



Figure 7 Banded, chalcedonic rhyolite of the
Silver Hills Volcanics.

Figure 8: Flow banded, spherulitic rhyolite of the
Silver Hills Volecanics.
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Thick developments of the unit cccur in the Clermont Sheet area,
where it forms prominent topographical features as Mount Rolfe
anéd Red Mountain,.

hAerial mapping of the unit was simplified by the fact
that it forms fairly rugged hills. Moreover, the Anakie
Metamorphics and Retreat Granite to the east have a characteristic
dendritic photo pattern, and, to the west, the bedded sediments
of the Telemon Formation have been eroded to a considerably
lower level and occur mainly as low strike ridges.

Trachyte and rhyolite predominate with basalt, tuff,
agglonerate and minor micaceous nudstone and sanastone

A dix 1 . 81 4 . hyolites are ¢ only banded
%p]§¥hliti€ a&ﬁ chal%edon%g ngguies 7 and 8?? ¥ ’

The volcanics are, in general, dark purplish or
reddish-brown, extremely altered with abundant seccondary silica/
zeolite and/or calcite. The abundance of altered iron sulphides
(especially in 231/3), the textures of the trachytes and rhyolites
and the presence of pyroxene in most of the trachytes are
characteristic of this unit in contrast to the Telemon Formation.

The formation is essentially a massive unit; layering
trends can, however, be observed in the outcrops west of
Peak Vale homestead and south of Silver Hills homestead, and
consistent dips could be neasured.

The Silver Hills Volcanics unconformably overlie the
nmetamorphic rocks and granite of the Anakie Inlier. The volcanic
rocks dip : J west at angles ranging
from 10° to 60°. The rocks underlying the volcanics at
Mount Beaufort are not exposed.

The Teleron Formation overlies the Silver Hills Volcanics.
A continuous section measured across the contact at 251/1-15
(Figure 16) shows that the dips in the upper portion of the
Silver Hills Volcanics and basal part of the Telemon Formation:
are concordant. The boundary between the formations can easily
be recognkzed on the aerial photos, and in the field it is
marked by a change from flow rocks and coarse-graihed pyroclastics

to fine-grained pyroclastic material and sedimentary rocks.
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Juceply dipping felsi%ic and trachytic dykes occur near
the boundary between the Silver Hills Volcanics and the

Anakie Inlier and may have been the feeders to the volcanic
comvlex. The dykes are well exposed in the Mount Leura area.
They are sinuous east-west trending bodies up to 2 miles long.
Deposition probably took place under water as suggested by the
spherulitic nature of some of the rhyolites and the presence of
coralline limestone in association with the volcanics at
Glendarriwell and in the Nogoa Anticline.

The thickness of the formation varies considerably.
The type section contains 1600 feet of volcanic rocks and the
same thickness was measured two miles south of Silver Hills
homestead at EM227/3-6 (Figure 16). A great thickness occurs
in the volcanic mass north-west of Peak Vale homestead, and
an estimated 7000 feet is present in the Eastern Creek area
just north of the Emerald Sheet area (Veevers et al, 1961).
The complete thickness of the formation in the Mount Beaufort
Anticline is not exposed.

The Silver Hills Volcanics extend northwards into
the Clermont Sheet area. These rocks werc dated as possibly
Upper Devonian to Lower Carboniferous on account of Carboniferous
plant fossils found at least 6000 feet above the exposed base of
the volcanics (Veevers et _al., 1961, pp. 16-18). The basal
portion of the Silver Hills Volcanics in the Clermont Sheet area
was correlated (Veevers et al., 1961) with the acid volcanic rocks
that occur in the upper parts of the Bulgonunna Volcanics east
of the Anakie Inlier, and the Theresa Creek Volcanics in the
south of the Clermont Sheet area were correlated with the
lower part of the Bulgonunna Volcanics (Figure 9). The limestone
in the Dunstable Formation in the Nogoa Anticline contains corals
and stromatoporoids indicative of a lower Middle Devonian age
(Hill, 1957), and the overlying rhyolites and andesites
probably have their equivalents in the Silver Hills Volcanics.
A similar limestone with associated volcanics occurs in the
Emerald area near Glendarriwell homestead (Figures 6 and 9).

No direct links occur between these five volcanic units;
the undetermined age of the Anakie metamorphics and the scarcity
of useful fossils in overlying beds makes correlation extremely
difficult. However, our scanty knowledge indicates that the
Silver Hills Volcanics, or part of them, are probably equivalent
to parts of the Bulgonunna Volcanics, Theresa Creek Volcanics,
Dunstable Formation and the volcanics at Glendarriwell homestead.



Telemon ¥ ormation

The Telemon Formation is named after the Telemon Holding
in the Nogoa Anticline in the Springsure Sheet area (Shell
@ueenslan&‘DeveloPment Pty Ltd, 1952). The formation was
described from the Nogoa and Telemon Anticlines in the Springsure
area, where it reaches a thickness of about 7000 feet. The
dominant lithologies there are conglomerate, conglomeratic
sandstone, flaggy and ashy sandstone and claystone with thin
bands of grey algal limestone. In the Springsure area, the
formation unconformably overlies the Dunstable Formation and is
unconformably overlain by the Mount Hall Conglomerate (Shell
(Queensland Development Pty Ltd, 1952).

In the Emerald area, the Telemon Formation crops out
along the eastern margin of the Drummond Basin between Mount
Borilla and the northern edge of the Sheet area (Figure 16).
The formation was also mapped in the Mount Beaufort anticline
(Figures 3 and 4), west of the Emerald Sheet area.

Along the eastern edge of the Drummond Basin, the
formation occurs in low strike ridges, formed by the differential
weathering of the interbedded sandstones and softer shales and
siltstones. The formation can in most places easily be
distinguished on the aerial photographs (Figure 15); it cccupies
a relatively low area between the rugged range formed by the
ollver Hills Volcanics to the east and the steep strike ridges
of the Mount Hall Conglomerate to the west.

The outcrop of the Telemon Formation along the edge of
the Drummond Basin is not continuous, due to faulting in the
north and probable overlap in the south (Figure 16),

The unit is predominantly volcanic in origin;
pyroclastics and sediments (tuffaceous, in part) are each more
abundant than flows (Appendix 1, pS3 ). The tuffs are
essentially primary but, in part, contain fragments of
pre-Devonian rocks and erratic volcanic material mainly

derived from the Silver Hills Volcanics, sandstones,
greywackes and'conglomerates, predominently lithic, were derived
primarily from the pre-Devonian rocks; some contain volcanic
fragments, some of which are identifieble as Silver Hills
Volcanics. Calcareous sediments and limestones, organic in part,
occur also. The extrusives are dominantly endesitic, with
minor basalt and rhyolite; all the rocks are extremely altered.
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The relationship between the Silver Hills Volcaniecs and
the Telemon Formation is variable. In the 01d Silver Hills
arza (Figure 16), the Telemon Formation overlies the Silver Hills
Volcanics with apparent unconformity. At EM143/6, five miles
south-south~-east of Silver Hills Homestead, the contact between
the formations is a faulted one; west of Peak Vale homestead,
the sequence seems to be conformable. Shell reported an
angular unconformity between the Telemon Formation and
unéerlying Dunstable Formation (probably partly equivalent to
the Silver Hills Volcanics) in the Springsure area. The
Telemon Formaetion is disconformably overlain by the Mount Hall
Conglomerate.

The Telemon Formation reaches a thickness of 5000 feet
in the BNount Beaufort area (Figure 4). A meximum thickness
of 5000 feet occurs in Argyll Creek west of 0ld Silver Hills
hcmestead.

Plant fossils indicate a probable Upper-Devonian age
for at least part of the formation (White, 1962):

Mount Hall Conglomerate

The Mount Hall Conglomerate is mainly an orthoquartzitic
conglomerate (Pettijohn, 1957, p.256) with a maximum thickness
of 2600 feet and lensing out completely in places. Its
physiography and airphoto pattern are prominent and distinct.
Within the Sheet area it crops out in the Pebbly Creek, Telemon
and Mount Beaufort Anticlines and along the north-cast margin
of the Drummond Basin. It overlies, disconformably in places,
the Telemon Formation and passes up into the Raymond Sandstone
with no apparent break. Its marked lithological contrast to
the underlying and overlylng beds makes it a useful mapping
horizon (Appendix I, p.111).

The formation was named by Shell (Shell Queensland)
Development Pty Ltd, 1952) from the type area of Mount Hall
in the Springsure Sheet area. The three areas of outcrop are
characterised by prominent timbered ridges and cuestas which
form a dark, prominent airphoto pattern. At EM130 and EM131
(Figures 10 and 16) the Mount Hall Conglomerate consists of
thick pebbly siliceous quartz conglomerate with minor cobble
conglomerate beds and pockets, interbedded with medium-grained
to gritty kaolinitic quartz sandstone and other minor sediments.
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At Mour* ®all it consists of similar conglomerate and sandstone
with rlaggy micaceous sandstone. The conglomerates are
characterised by rounded milky quartz, quartzite, commonly
barded, and hard black silicecous pebbles. Cross-bedding is
common and cross-bed units are thick. DMinor slump or load

cast structures are occasionally found in some of the finer-
grained sediments. Indeterminable fossil wood impressions

occur in places.

The formation varies in thickness and lithology along
strike, with pronounced lensing of beds. Along tne eastern
margin of the Drummond Basin, where it reaches its maximun
thickness of 2600 feet at EM130, the formation lenses out
about 10 miles south of Chinaman Peak (Figures 15 and 16) and,
similarly, is not present on the west limb of the Mount Beaufort
Anticline (Figures 3 and 4) although it is 800 feet thick on
the east flank.

Shell (Shell (Queensland Development Pty Ltd, 1952, p.21)
report 'a slight angular unconformity at the base of the
Mount Hall Conglomerate' which is 'stronger on the southwest
flank of the Anakie Uplift where it overlaps the volcanics of
the Dunstable Series'. No evidence was found to support
overlap or angular unconformity; except at Mount Borilla where
the Mount Hall Conglomerate probably overlaps the Silver Hills

- Volcanics and Telemon Formation_(Figure 14)., However, at the

north end of the Telemon Anticline, a basal pebble conglomerate

‘lies with sharp contact on a sheared white claystone and

contains fragments of this rock at the base. No angular
discordance is visible and the relationship is disconformable.
At Mount Hall on the south-east limb of the Telemon Anticline
the conglomerate lies on purple mudstone with no apparent break.
Similarly there appears to. be no angular unconformity at the
base of the formation along the eastern margin of the Drummond
Basin, and the base of the Mount Hall Conglomerate is the first
conglomerate bed above the Telemon Formation. The Mount Hall
Conglomerate is conformably overlain by the Raymond Sandstone,
the boundary being transitional in places.

The formation dips up to 70° to the south-west on the
eastern flank of the basin and small faults and slickensides
are common. It forms prominent cuestas and scarps in the
Pebbly Creek and Telemon Anticlines with dip dopes of 15° to 30°.
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The lMount Hall Conglom:z.-:te insicates a change in
provenunzse and probably depositional cnvironment from Telemon
times, The disconformity at the base in places indicates a
short depositional break in these areas with a low erosion
surface. Probably slight vertical movements continued in the
Drummond Basin throughout the deposition of the Mount Hall
Conglomerate and the areas that did not receive any sediment
were probably land until Raymond Sandstone times when renewed generel
subsidence took place. Insufficient current direction structures
were measured to indicate from where the sediment was derived.

suggest a source in the pre-Devonian Anhakie Metamorphics which
are characterised by these rocks. Similarly, the kaolinitic
feldspar, the dominant interstitial mineral, may have been
derived from the Retreat Granite, also to the east, DPebbles

at the base of the formation along the north-eastern margin of
the basin were probably derived from the Silver Hills Volcanics.
The Mount Hall Conglomerate represents a change from a volcanic
to a sedimentary provenance.

The formation is tentatively regarded as Lower Cérbon—
iferous (Shell Queensland) Development Pty Ltd, 1952). .

THE_RAYMOND SANDSTONE

This formation was originally named 'The Flaggy Sandstone
Group' by Shell (Shell (Queensland)Development Pty Ltd, 1952)
and subsequently changed to 'The Raymond Flaggy Sandstone"by
Hill (1957). In accordance with the Australian Code of
Stratigraphic Nomenclature (3rd Ed., 1959) the name is now
amended to 'The Raymond Sandstone'.

The type arca is loosely referred to by Shell (Shell‘
Queensland (Development) Pty Ltd, 1952, p.21) and Hill (1957)
as 'the Telemon Area'. The Raymond Sandstone lies above the
Mount Hall Conglomerate and crops out at the same localities.

In the Telemon and Pebbly Creek Anticlines it forms prominent
cuestas with a lighter, smoother airphoto pattern than the

Mount Hall Conglomerate. Along the north-east margin of the basin
the Raymond Sandstone occupies low ground between the |
upstanding Mount Hall Conglomerate and the Ducabrook Formation.
Low strike ridges in this area form prominent lines on the '

air photos.
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Aiong the north-east margin of ths basin the Raymond
Sardstone consists of interbedded mudstone, siltstone and
subordinate sandstone and arkose with several basalt flows
(Figure 11). The medium to caorse-grained sandstones are
feldspathic and/or lithic, occasionally flaggy, and partly
silicified or zeolitized., The mudstones and siltstones are
olive green, purplish, and shades of brown and, commonly,
shaly and porcellanous. Occasional thin lenses of limestone
also occur in the sequence. The sandstone and siltstone are
derived primarily from the pre-Devonian rocks bui contain some
volcanic fragments including material derived from the
Silver Hills Volcanics (Appendix I, p.114). In the Telemon
Anticline the Raymond Sandstone is typically a sequence of
medium-grained, micaceous, light coloured flaggy sandstones. The
sandstones are partly fine-grained, siliceous and green or brown.
Several basalt dykes, up to several feet wide, intrude the
Argyll Creck section (Figure 11), and suggest that the concordant
igneous layers, usually about five feet thick, are sills or
laccoliths, possibly fed by the dykes which have hardened zones
only a few inches wide. '

Bedding in the micaceous sandstones is commonly thin
to laminate and often flaggy, and the finer-grained sediments
are commonly shaly. Ripple merking and cross bedding'occur
commonly throughout the sequence. Indeterminable plant remains
were found.

The Sandstone in Argyll Creek (Figure 11) is about
2200 feet thick and from aerial photographs it appears to lens
slightly. In the areas where the Mount Hall Conglomerate
lenses out the Raymond Sandstone presumably lies disconformably
on the Telemon Formation. Elsewhere it lies conformzbly on
the Mount Hall Conglomerate. It is overlain conformably by
the Ducabrook Formation. ‘

Ducabrook Formetion.

The Ducabrook Formation conformably overlies the
Raymond Sandstone and is mainly a sequence of interbedded
sandstones and mudstones, about 7000 feet thick. They are
probably of estuarine origin and contain fish and plant
remains that indicate Lower Carboniferous age. The sediments
are folded into a series of broad simple anticlines and
synclines.
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The name Ducabrook Formatior was wriginally applied to
these sediments by Shell Queensland)ievelopnent (Shell(gueensland)
Devslopment Pty Ltd, 1952); the type locality being in the
Ducabrook Pastoral Holding.

The Ducabrook Formation arops out over most of the
Drummond Basin in the Emerald Sheet area. The southern limit of
outcrop is 12 miles south of the Sheet boundary on the Springsure
Sheet. North of the Emerald Sheet, Gough (1961) has mapped
10,000 feet of sediments aszigned to this formation. West of
the Sheet boundary the sediments disappear under Cainozoic sand
and alluvium. West of Peak Vale, the Ducabrook Formation directly
overlies the Anaskie Inlier, and the older formaticns appear to
have been faulted out.

The harder beds of the formation stand out as
pronounced strike ridges, and structural mapping of the unit
is made easy by prominent strike patterns on the aerial
photographs.

The topographic expression of the formation varies,
depending on the prcportion of sandstone to mudstone. In the
southern part of the outcrop, especially the area between
{otri and Ducabrook Homesteads, mudstones predominate in the
sequence, and the formation occupies relatively featureless
country, the harder sandstones forming low strike ridges. The
mudstones are soft and easily eroded, leading to the development
of deep gullies.

Where the beds are horizontal to very slightly dipping,
they form flat-topped ridges with stepped profiles, 800-1000 feet
above the general level of the surrounding country (Figure 12).
The stepped profiles are due to the collapse of sandstone beds
where they overlie soft mudstones.

North-east of Bogantungan, sandstone is the dominant
lithology, mudstone being only minor, and the more or less
flat-lying sediments form very rugged country with a relief
of nearly 2000 feet, Mount Pisgah, north-west of Bogantungan,
is 2660 feet high.

The formation was divided by Shell into lower and upper
units. According to their report (Shell Queensland)Development
Pty Ltd, 1952, pp. 21-23) the lower Ducabrook consists of an
alternation of greenish feldspathic sandstone and green, purple
and brown mudstones with some hard siltstones, the suggested
provenance being granitic, while the upper Ducabrook consists of
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Figure 12: View of horizontal beds cof Ducabrook

Formation, north of Bogantungan.
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green and purple claystone, siltstone and massive sandstone

! ic .
in rapid alternation, with five to ten feé%}lg%ercalatlonslof
pink to red siltstones and rhyolitic vitric tuff.

This two~fold subdivision of the Ducabrook Formation
applies only to the type area and cannot be applied over the
whole areal extent of the formation. North of the Central Railway
the sediments arelargel%renaceouéwhilstin the south
mudstones . - ars dominant. .
Locally several units can be distinguished in the formation,
but none of these local sub-divisions can be extrapolated over
wide areas. In their geological reports, Shell state they were
able to distinguish five lighological groups in the Ducabrook
Formation in the Zamia I Anticline.

During the present investigation the Medway Anticline
was mapped in some detail. In the field three units were |
distinguished, based largely on the physical appearance of
the rocks. Petrographically there appears to be no great
difference in the composition of the sandstones through the
sequence.

The lowest unit, as exposed in the core of the main
structural axis, is characterised by coarse lithic sandstones
and pink and pale green tuffs. These tuffs consist of fine grains
of quartz, ®ldspar and lithic material set in a fine tuffaceous
matrix.

Above this the rocks which form most of the steeply
dipping east flank meinly consist of light green and light brown
fine-grained sandstones, often flaggy, interbedded with
similarly coloured mudstones, shales and some siltstones.

The third unit at the top of the sequence consists
mainly of soft, massive, light brown, green and pinkish-brown
mottled sandstones, interbedded with coloured mudstones.

Thin beds of dark oolitic limestone also occur, commonly
containing fish remains. Thin beds of dense pink siltstone

end pink vitric tuffs are rare.

Throughout the sequence the sandy beds are mostly
lithic ‘sandstones or subgreywackes. In some, quarfz or
feldspar form the greater proportion of grains. Up to 10%
matrix is present in some rocks but in others a high percentage
of grains are in contact. Vclecanic fragments are similar to
the Silver Hills Volcanics while the most obvious source for the
schist and granite fragments is the Anakie Inlier. For further
detail refer to t?e petrography of t%%lbucabrook Formation -

(Appendix I, p.118
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Tabular fragments of mudstora occur in the base of some
sandstone beds which are underlain »; mudstcne. The fragments
probably represent mudstone broken up by dessication, and
subgequently incorporated in the overlying sandstone.

The mudstones commonly contain nodules up to 4" in size.

. These are more resistant to weathering than the enclosing rock

and in places are scattered on the surface. The nodules are
generally similar to the enclosing mudstone but are more
calcareous and traversed by a network of wveins of calcite,
tending to concentric and radial patteruns.

Conglomerates are rare in the Ducabrook Formation,
In the Zamia I and Pebbly Creek Anticlines some conglomerate
was observed, the rounded pebbles being mainly of mudstone
and siltstone. A few beds of conglomerate with angular
pebbles occur near the base of the formation in the west flank
of the Telemon Anticline.

Because the mudstones weather essily and the overlying
sandstones consequently collapse, it is often difficult to
estimate the relative proportions of mudstone and sandstone

in the sequence.

(Queensland) Development
Shell/considercd 5000 feet of wvolcanics in the Mount

Beaufort Anticline to be contemporaneous with the Upper Ducabfook,

but on present mapping these volcanics belong to the Silver

Hills Volcanics and Telemon Formation.

The Ducabrook Formation is about 9000 feet thick in
the Zamia I Anticline but appears to vary in thickness
elsewhere. 3450 feet of Ducabrook Formation along North Creek
in the Withersfield Syncline consists dominantly of fine to
medium-grained tough, siliceous, grey and green feldspathic
sandstone interbedded with shaly coloured mudstones and
siltstones which are more common in the lower part of the
section (Figure 13). Sills or flows of altered basalt occur
throughout the sequence. Lepidodendron veltheimianum occurs
in places and also in the beds a few miles north along
Retreat Creek where lithic sandstones and white tuffaceocus
siltstones also occur in the sequence.

The Ducabrook beds are mainly massive, particularly
towards the top of the sequence. Individual sandstone beds
are rarely more than 20 feet thick. Oscillation ripple marks
are common. In one instance oscillation ripple marks on two.
successive bedding planes are at rightangles to each other.
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Other irregular markings are probably intzrference ripple marks
cauced by the interference of currants from different directions.
Some other less well-defined bedding-plane structures are
possibly drag marks and flute casts. Lumps of calcareous
subgreywacke 2 feet across were observed in places with the
overlying bed dipping radially off them. These are considered
to be wave or current piled masses of sediments cemented by
calcareous material, incurring slight depositional dips in the
overlying bed. o

Fish remains occur in the Ducabrook Formz%ion,
.particularly near the top. They are mostly in the oolitic
limestones, but some scales also occur in sandstones. Several
pieces of oolitic limestone with fish remains were submitted
to J.T. Woods ( Appendix 3). The remains compare closely with
similarly preserved material in the Geological Survey collections
from Hannam's Gap (Jack & Etheridge, 1892). E.S. HillssShell
(Queensland)Development Pty Ltd, 1952) determined an acanthodi®n
fish Gyracanthides murrayi and skeletal fragments of
palaeoniscoid fish applied to Elonichthvs.

The formation is folded into & series of broad
relatively simple anticlines and synclines, dips generally
being low to about 200., In a few places as the core of the
Zamia I Anticline and the eastern flank of the Medway Anticline,
dips of 50° to 65° occur.

The Ducabrook Formation appears to have been deposited
in shallow water. The plant remains Lepidodendron sp.
Stigmeria ficoides and the fish Gyracanthides murrayi indicate
Lower Carboniferous (Shell(Queensland)Development Pty Ltd, 1952
and White, 1962).

On the Emerald Sheet areaz Shell have mapped certain areas
in some of the synclines as Joe Joe Creek Formation which they
considered to be Permian and to unconformably overlie the
Ducabrook Formation. The present survey could not distinguish
the Joe Joe Creek Formation from the Ducabrook Formation either
on lithological or structural grounds. The sediments assigned
by Shell to the Joe Joe Formation are lithologically similar to
the upper part of the Ducabrook and conformable with it.

No evidence of any break in deposition was found. However, the
status of the Joe Joe Creck Formation depends on future mapping
in the Springsure area, where at the type area it is glacial in
character. Tweedale(mHill & Denmead, 1960), has summarised

thg present knowledge of the age of the Joe Joe Creek Formation.
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The structure of the‘Drummond Basin has been described
by Shell (Snell (Queensland Development) Pty Ltd, 1952).

The main structural trend in the Emeraldarea is north-
westerly but in the extreme south the trend becomes north-
easterly which is the axial trend of the Nogoa and Telemon
Anticlines in the Springsure area. Cross-folding has occurred
in the zone where these two trends merge and structure axes
are sinuous. Shell/ %%%g%%&%%% %%%%%2 g%%grly trend is controlled
by basement structural trends and the north-westerly trend is
the trend of the basin axis.

The Drummond Basin sediments have been folded into a
series of relatively simple structures, most of which are closed
in sediments of the Ducabrook Formation. Some of the structures
are largé regional features, such as the Bogantungan and
Withersfield Synclines, each about 5C miles long but most are
smaller plunging anticlines and synclines, domes, and monoclines.
Flank dips are commonly about 15° but dips up to 60° are not
uncommon. '

Apart from the fault along the north-east margin of
the basin major faults are not common. Most faulting is normal
and is usually confined to the tighter structures as crestal,
and transverse faults. DMNMinor faulting is common in the
Rutland-Ducabrook area.:  The faults are short and are clearly seen
on the air photographs by the displacement.of bedding trends.

Some of the structures in the Drummond Basin were
investigated in detail and these are described here. The eastern
margin of the basin is structurally complex and reference is
made to the present interpretation in Figure 16.

Immediately north of 0ld Silver Hills homestead the
Silver Hills Volcanics rest unconformably on the Anakie
Mefamorphics. To the south the Volcanics rest on the Retreat
Granite and dip steeply south-westward as do the overlying
formations. In this marginal belt dips up to 70° are found
in the Telemon Formation and Mount Hall Conglomerate,19ﬂ%%%%sof
Mount Hoy the basin margin is marked by a fault that has cut
out the Telemon Formation and Raymond Sandstone northward.
The Silver Hills Volcanics do not crop out between Mount Hoy
and Chinaman Peak and have probably been faulted out also.
The fault line is marked by reversals in dip in the Telemon
Formati%%ﬁ%%&%%?%* Mount Hoy and a long, thin wedge of
Anakie Mectamorphics that forms a small, but marked, ridge in
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places., North of Chinaman Peak occasional outcrops of
Silver Hills Volcanics have been preserved east of the fault
which terminates near the Sheet boundary.

The structure at Mount Borilla, on the eastern margin
of the basin, is probably complex and an interpretation is
illustrated in Figure 14. " The distribution of the Silver Hills
Volcanics, Telemon Formation and Mount Hall Conglomerate in the
Mount Borilla area suggests that before deposition commenced
a2 ridge of Anakie rocks existed at Mount Borilla. Sedimentation
started with the laying down of the Silver Hills Volcanics along
and over the edge of the Anakie Inlier, covering the ridge at
Mount Borilla (Figure 14). - This volcanic phase was followed by
the deposition of the sediments of the Telemon Formation,during

Wh>pghgl Bunt Borilla. ridge was not submerged and did not receive

any sediments. The Mount Borilla ridge was then submerged and
the Mount Hall Conglomerate, . Raymond Sandstore and
Ducabrook Formation were then laid down in a continuous sheet.
Sagging of the central portion of the Drummond Basin, subsequent
erosion and deposition of Permian sediments east of

Mount Borilla probably produced the present relationship between
the formations at Mount Borilla.

The Pebbly Creek Anticline is about 25 miles long and
12 miles wide between the adjacent synclinal axes. Mount Hall
Conglomerate is exposed in the core. At its northern end the
structure is complicated by a tightly compressed subsidiary fold
on its west flank. This fold is associated with longitudinal
faults which have fractured and sheared the rocks. The northern
part of the anticline is probably further complicated by transverse
faulting. Flank dips up to 35o are common in the main structure
and up to 60° in the subsidiary fold.

The Medway Anticlinorium has a north-east trend and is
markedly asymmetric. In the southern part it consists of a
steeply dipping, narrow east flank and a very gently dipping
west flank and approximates to a monocline. Northward another

- asymmetric anticline occurs immediately east of the other axis

to produce a structural terrace about three miles wide. The
terrace is in fact a very shallow syncline which Shell called

the Medway Syncline. A northward plunge is maintained throughout
theflength of these structures.
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The Zamia I Anticline is a large structure in which the
core has been deeply eroded to produce a topographic basin.
The core is tightly folded with dips up to 60° and the rocks
are deeply fractured. Flank dips are about 15°, A longitudinal
fault approximately marks the axis of the fold.

Intrusions

Intrusions into the Devonian-Carboniferous rocks of the
Drummond Basin are rare. The largest is an adamellite stock with
an elliptical outcrop about 4 miles long which occurs two miles
west of Silver Hills Homestead. It is essentially a hornblende-
biotite adamellite. Potash feldspar is perthitic and varies in
form from anhedral poéls to:larger masses of three-or four
intergrown pools: It poikilitically includes most of the other
constituents of the rock. DPlagioclase (An30) occurs as euhedral
laths but shows slight marginal zohing to composition An20‘

In places myrmekite is developed at the junction of the two
feldspars. Quartz varies in form from being interstitial to
forming anhedral grains. Hornblende and biotite are present in
about equal proportions while iron oxides and allanite are
present as accessory minerals. The rock contains xenoliths of
the enclosing volcanic rocks. These show a xenoblastic texture,
but with poikiloblastic pools of gquartz and potash feldspar
added from the adamellite. The stock intrudes steeply dipping
rocks of the Telemon Formation, the Mount Hall Conglomerate

and the Raymond Sandstone. The intrusion has displaced the
north-westerly strike of these rocks within half a mile from
its north and south margins. The beds dip steeply toward the
stock within a few hundred yards, a fact not readily explained.
The Telemon rocks have been hornfelsed near the intrusion
(Appendix I, p.93 ).

Small intrusions of andesite occur immediately south
of the stock and west of Mount Borilla; ©bvoth intrude the
Raymond Sandstone (Appendix I, p.139 ).

Narrow dykes of altered basalt with a south-westerly
trend intrude the Raymond Sandstone in Argyll Creek. The
intruded rocks are not noticeably altered. The dykes were
probably feeders to the numerous interbedded altered basalt
flows or sills in the Raymond Sandstone. '
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Intrusions of augite-porphyry were observed oy Shell
(Shell(Queenslaend) Development Pty Ltd, 1952, p.22) in the
Drurmond Anticline but were not observed in outcrop by the
present survey although loose boulders were found.

Olivine basalt plugs, probably of Tertiary age,
intrude the Drummond Basin beds at Black Peak and immediately
to the west and also at Chinaman Peak which lies on the faulted
margin of the basin. Olivine gabbro intrusions, also probably
of Tertiary age, occur at Mcunt Scholfield and Wilford homestead.
Nowhere are the intruded rocks seen in contact with the plugs
and only on the lower east slopes of Mount Scholfield are steep
dips seen that are probably a result of the intrusion.

Geological History

The Drummond Basin extends from the Springsure Sheet area
in the south to the Burdekin River ih the north, a distance of
about 250 miles. Its southward extent under Permain and Triassic
rocks and its westward extent under Triassic, Cretaceous and
Cainozoid rocks beyond the Belyando River are unknown. Its
eastward extent is marked by the boundary with rocks of the older
Anakie Inlier. The north-westerly strike of tﬁaﬁﬁgs§n parallels
the main axis of the Bowen Basin and}%he regional strike in this
part of Queensland. The basin contains about 16,000 feet of
folded sediments and volcanics, predominantly of shallow/g%gggn
and ranging in age from lower Middle Devonian to Lower
Carboniferous.

Deposition at the start of and throughout the history of
the basin was not contemporaneous or of the same type in all
parts of the basin. In the Nogoa Anticline area deposition began
witn an arenaceous phase and sporadic vulcanism; lenses of
lower Middle Devonian coralline limestone indicate at least
temporary marine conditions. North, in the Emerald Sheet area,
the basal unit consists dominantly of volcanic flows and
pyroclastics and the presence of minor interbedded sediments
and the siliceous nature of the volcanics suggest the sequence
was deposited in water. This dominant volcanic sequence occurs
in the core of the Mount Beaufort Anticline and}ng?%ﬁ into the
Clermont Sheet area suggesting a very wide extent. Similar
volcanics occur in a small outcrop about 20 miles west of
Emerald at Glendarriwell. Coralline limestone of probable
lower Middle Devonian age occurs at the same locality and is prob-
ably interbedded with the volcanics. These roccks lie roughly on
the axis of the Anckie Inlier and suggest that this structure
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acted 23 a shallow submarine platfcrm at least in the early.
stages of deposition and the present fauited western margin
of tlie Inlier was probably an active hinge-line during the
life of the basin. The coralline limestones at Glendarriwell,
Nogoa Anticline and Douglas Creek, in the Clermont Sheet area,
are all of lower Middle Devonian age and possibly represent
reef deposits near the margin of the basin.

Shell (Shell (Queensland)Development Pty Ltd, 1952)
suggest a period of folding followed this volcanic actiﬁity
based on an unconformity at the base of the Tele:rion Formation
in the Nogoa Anticline. In the Emerald area this angular
discordance was not seen, the break being a disconformity.
The beds of the Telemon Formation indicate a continuance of
recurrent volcanic activity although pyroclastics and tuffaceous
sediments are more dominant than extrusives. Lithic sandstones
and algal limestones are interspersed in the sequence. The Volcanic
ejecta and sediments were probably deposited in shallow water
and much of the lithic material was derived from rocks of the
Anekie Inlier and earlier volcanic extrusives. The Telemon
rocks probably overlapped the basal volecanics in places along the
castern margin of the basin. According to Shell the Telemon
Formation in the Springsure Sheet area is dominantly sedimentary
and a partly estuarine environment is interpreted on the basis
of some small bmmchiopod and mollusc fossils.

A disconformity locally occurs at the top of the
Telemon Formation and this break was accompanied by an abrupt
change in depositional environment and provenance. The
Mount Hall Conglomerate is dominantly a quartz pebble conglomerate
and although widespread, is not continuous throughout the basin
although it mey have lateral equivalents. The quartz pebbles
are apparently derived from the rocks of the Anakic Inlier and
despite the absence of an angular unconformity at the base of
the conglomerate it is clear that some uplift of at least part
of the Inlier took place, to account for the sudden change in
provenance from the Telemon Formation. The pronounced lensing
of the conglomerate and large cross-bed units suggest it was
deposited rapidly in isolated areas. The marked 'unconformity'
between the Telemon and Raymond-Ducabrook rocks, notably along
the eastern margin of the basin and the western flank of the
Nount Beaufort Anticline, merely expresses local contemporaneous
elevation of the basin floor in Mount Hall Conglomerate times
and not a regional diastrophisn. The direction from which the
pebbles were derived is uncertain; they possibly had several
sources. Fragments of the basal volcanics are found only at
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the basz of the conglomerate which suggests the higher parts

of the formation overlapped the lower formaticns. The ages of
both the Mount Hall Conglomerste and the Telemon Formation are
uncertain. Shell regard the Telemon Formation as Upper Devonian
and the Mount Hall Conglomerate as Lower Carbecniferous mainly on
the basis of the depositional breaks and because the Mount Hall
Conglomerate belongs to a conformable sequence which 1is

Lower Carboniferous at the top (Shell (Queensland) Development

Pty Ltd, 1952, p. 20). After the Mount Hall Conglomerate,
sedimentation continued in shallow water ccnditions without a
break, to form a predominantly sandstone and shale sequénce

with derived volcanic material (Raymond Sandstone). Sporadic
volcanic activity occured; tuff beds and dykes feeding flows

or sills occur in this sequence which changes lithologicaily

and in thickness, along the strike.

The overlying Ducabrook Formation is essentially similar,
although vclcanic activity was far less intense than during
the carlier life of the basin. Fossil fish remains of
Lowef Carboniferous age occur in these sedinents.

after Mount Hall Conglomerate times, sedimentation and
basin subsidence was continucus and a thickness of about
10,000 feet of sediments and volcanics was deposited in the
Enerald area.

 The age and structural relationship to the Ducabrook
Formation of the overlying Joe Joe Creek Formation in the
Springsure Sheet area are in doubt but according to Tweedale
(in Hill and Demmead, 1960, pp.175-177, 213-214) the major
folding of the Drummond Basin sediments is post- Joe Joe times.

The Permian Colinlea Formation was laid down on the folded
and ercded Drumnond Basin sediments with angular unconformity.

iccording to Shell (Shell Queensland Developnment Pty -Ltd,
1952) the sediments in the Drummond Basin were in part laid down
in a shallow freshwater environment. Marine incursions occurred
at least in the Devonian on the evidence of coralline limestone
and algal limestone. The presence of fish fossils in the
Ducabrook Formation and the reported occurrence of braXchiopods
by Shell in the Telenocn Formation suggest a probable estllurine
environment.

There seens to be no positive proof that the Drummond
Basin sediments and volcanics were deposited entirely in
freshwater. In the Emerald area a near-shore to estuarine
marginal environnent was probably dominant during deposition.
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Figure 15: Air photograpk of part of the eastern
of the Drummond Bagin showing Hu‘ patt
of some of the units in the Eme 11 She“‘t areca.
(The C':eel«: 1’1m:ir'1; diagonally acn‘-a:—: the photo-

graph is Tomahawk Creek.)
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Introduction

Two areas of Permian sedimentary rocks are found in the
Emerald Sheet area : (1) a strip of barren pebbly quartz
sandstone (the Colinlea Formation) extends from the Springsure
Sheet area northward to Anakie, and is separated by part of the
Anakie Inlier from (2) the western part of the Bowen Basin which
contains at least 8,000 feet of marine and freshwater (paralic)
pebbly sandstone and shale overlain by an unknown thickness of
Coal Measures. These rocks are not continuously exposed, and
their sequence, thickness, and structure have becn estimated by
piecing together information from scattered outcrops and from
regional seismic and gravity surveys. Owing to poor outcrop,
only limited results are expected to stem from further geological
field work, and detailed geophysical surveys and drilling will be
required to advance our knowledge of these rocks.

Outcrops on the Emerald Sheet provide the first link,
albeit tentative, between formations in previously mapped areas
on the western side of the Bowen Basin (Springsure and Clermont
Sheet areas), and consequently, through the work of Malone et al.
(1961) in the Mount Coolon Sheet area, with formations on the
eastern side of the basin. o

Colinlea Formation

The Colinlea Formation extends in discontinuous outcrop
4 to 10 miles wide from the type locality in the Springsure Sheet
area to the Central Railway west of Anakie. It overlies
unconformably the Anakie Inlier and the eastern margin of the
Drummond Basin, and is overlain unconformably along its eastern
boundary by Tertiary basalt. At its type locality, 10 miles
south of the Emerald Sheet area, the Colinlea Formation consists
of a gently east-dipping sequence, 4500 feet thick, of 'quartsz
conglomerate, overlain by markedly cross-bedded siliceous grit
with bands and pockets of pebbles, and white micaceous flaggy or
gritty sandstone with intercalations of white micaceous kaolinic
clay'(Hill, 1957, p.7). This sequence is overlain unconformably
by Tertiary basalt.

The Colinlea Formation is indicated on the air photographs
by two types of pattern: (1) low-standing outcrops (type locality
and between Southernwood and Anakic) are smudgy in the
photographs due to dense vegetation on low ridges which are
finely dissected by short watercourses which drain normal to the
ridges and produce a herring-bone pattern; (2) lightly vegetated

sandy country which lies between the ridges. Where the relief
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ie greaiter, as in the area east of wtiond Homestead, and in

the Mantuan Downs area of the Springsure Sheet area, the

Colirlea Formation has a more distinctive morphology of vegetated
ridges separated by broad sandy flats. )

In the area east of Rutland Homestead, about 300 feet of
subhorizontal cross-bedded grey, fine to medium-grained quartz
greywacke and coarse quartz sandstone with pebbles of milky quartz
overlie folded siltstone and sandstone of the Drummond Basin. The
unconformity is exposed on the western edge of the outcrop, and
in the Mount Wandoo area (figure 17). At EM22/6, at an elevation
of 1090 feet, 20 feet of horizontal pebbly quartz sandstone
overlie steeply dipping green tuffaceous sandstone of the
Drummond Basin. The unconformity has an elevation of 890 feet
on the eastern side of Mount Wandoo. The surface of the
Carboniferous rocks on which the Colinlea Formation was deposited
was uneven, as indicated by sharp relief along the unconformity
near EM22/6; and faults, probably initiated before deposition
of the Colinlea, and reactivated later, have increased the
relief.

A probable fault, 1 mile west of Mount Wandoo, is indicated
by a marked change in vegetation, from dense on the east to
lighter on the west. This change in the density of vegetation
is not obviously related to the lithology of the outcropping
rocks, which, on either side of the probable fault, are cross-
bedded pebbly quartz sandstone, but does, however, correspond
with a change from horizontal to gently dipping sandstone. These
are the only inclined beds known in the Colinlea Formation in
the Emerald Sheet area. Northward, outcrops of the Colinlea have
low relief, and most outcrops consist of loosely cemented rubbly
sandstone detritus or billy quartzite.

No fossils were found in this formation in the Emerald
Sheet area. From its field relations and its flora in the
Springsure Sheet ares, the Colinlea Formetion is regarded as
Permian. '

Undifferentiated Middle Bowen Beds

Undifferentiated Midd%gdgowen occur in a north-north-west
trending belt in the eastern portion of the Emerald Sheet area.
The structure is poorly defined in the Emerald arca except in the
south-eastern corner, where the rocks have been folded into a
well-defined anticline, part of the Springsure Anticline. For
the position of all locality numbers mentioned in this section,
refer to figure 24.



>

3.

M. nervae/Kammel arca

In the Springsure area, the rocks in the anticline were
mapped as Dilly Beds overlain by the Aldebaran Creek Group
(Hill, 1957). The Aldebaran Creek Group was subdivided into
five units in the Serecold and Consuelo Anticlines, south of
the Springsure Anticline; these subdivisions were not carried
through to the Springsure Anticline.

On the basis of detailed work in the Springsure area,
Phillips (1959) subdivided the Permian rocks in the Springsure
Anticline -~ from the Kammel/Fernlees area, 14 miles south of
Emerald, to Aldebaran Creek, 24 miles south of Springsure -
into nine formations. The type areas of all of these lie in
the Aldebaran Creek/Staircase Range area, south-ecast of
Springsure. Identification of these previously recognized units
is difficult in the Emerald Sheet area because of monotonous
lithology, poor outcrop, and the absence of fossils., On field
work alone, the units could not be distinguished, and the rocks
were mapped as undifferentiated Middle Bowen Beds.

In the Minerva/Kammel area, the Springsure Anticline is an
asymmetrical anticline with a shallow (up to 150) east limb and
steep (up to 500) west limb. The anticline plunges north~north-
west, and disappears under Tertiary basalt at Kammel.

On the air photographs, the Permian rocks are distinguished
by a dark, banded vegetation pattern. In the Emerald Sheet area,
the anticline is surrounded by Tertiary basalt, which has a
contrasting light uniform air photo pattern.

The rocks crop out in low north-north-west trending strike
ridges. The bulk of the anticline consists of grey, white and
multicoloured sandstone. Most sandstones are medium-grained and
well cemented. Crossbedding is common, and milky quartz pebbles
and pebble bands are scattered throughout the section. At least
1800 feet of these rocks are exposed in the Fernlees area.

yrobable

A/strike fault near Fernlees separates south-westerly
trending rocks from north-north-east trending strike ridges of
the western limb of the anticline.

Nogoa River/Fork Lagoons area

The continuous outcrop of Permian sandstone is broken between
Kemmel and the Nogoa River by overlying basalt. Between the
Nogoa River and a point four miles north of Fork Lagoons Homestead,
rocks similar to those in the Minerva/kammel area re-appear.
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1600 feet of medium tc coars: white quartz sandstone
and pebbly quartz sandstone are exposed in low strike ridges
on “he bank of the Nogoa River, 12 miles south-west of
Emarald (localities EM 6, 7, 8) (Figure 18). Pelecypods and
brachiopods (Dickins, Appendix 2) in pebbly sandstone, and
arenaceous foraminifera (Dr I. Crespin, pers. comm.) in grey
siltstone, were found at the exposed base, and pelecypods at
300 feet above the base. No other fossils were found in this
section. The brachiopods are Notospirifer, the pelecypods

Pseudomyalina, Merismopteria, Aviculopecten, and a form

similar to Megadesmus nobilissimus,and the foraminifera

Ammodiscus multicinctus and Hyperammina sp.. Dickins correlates
these rocks with the Cattle Creck Formation or as slightly
younger. The rest of the section is medium to coarse white

quartz sandstone with scattered interbeds of pebbly sandstone.
The top of the exposed section is capped with billy quartzite,
which has a smudgy pattern on the air phctographs.

Along St Helens Creek (EM 4), sandstone similar to
that shown in Figure 18 dips at low angles in various directions.
In Nogoa Downs 87 Bore, 2 miles south-west of Selma, Iorton
(1922) reported 235 feet of strata, including 10 feet of coal
fromrég? P 1?112; £8882,8%% sifgst o I?élndb ;I.‘m?l‘llni e33sitficzé308u§e§§'d—
The fine grey feldspathic and micaceous sandstone, and shale.?stone

One mile from the bore, near Selma, Norton found Glossopteris,

Noeggerathiopsis, and Cladophlebis.

At EM 10 (Figure 19), sandstone, estimated to be
2500 feet thick, is intermittently exposed in the western limb of
an anticline. These roccks have a uniform smudgy airphoto pattern
in which trends are barely visible. No fossils were found in
these rocks, but 2 miles east of Fork Lagoons Homestead (EM14),
a measured section of 550 feet of medium-bedded, medium to coarse
cross-bedded quartz sandstone contzins indeterminate pectenid
pelecypods. These beds dip 10 degrees east-north-cast, and
appear in the air phetographs as a band of lightly timbered
country. Four miles north of Fork Lagoons Homestead (EM16),
pebbly quartz sandstone and quartz greywacke dip steeply away
from granite, which we assume to be part of the Retreat Granite.
The sandstone and granite are covered with dense vegetation,
and no distinctive pattern, of cither the steeply dipping beds
or of the granite, is visible in the air photographs.
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FIG.

SKETCH SECTION OF PERMIAN ROCKS IN THE AREA BETWEEN CARBINE AND WHEEL CREEKS
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GO0 feei of cocal is repoites Ly Mr. A. Mundt ia a dry
bore (14,000-acres Bore) on Fork Lagcons Holding. The coal
cccurs between depths of 8C and 140 feet, is overlain by white
clay, and underlain by shale. 400 yards away, a second dry bore
passed through 130 feet of white clay and.300 feet of
'sand rock and white kaolin' without striking coal.

'‘Carbine/Wheel Creeks area

Between Carbine and Wheel Creeks, Permian rocks crop out
in a discontinuous, north-west trending belt about five miles
wide (figures 20 and 21). Poor outcrops weresf%ﬁnd in areas of
low, densely timbered ridges separated by wide?ﬁa{leys with no
outerop. A composite section (figures 20 and 21) indicates a
thickness of over 3000 feet in the area. The rocks dip
regionally to the north-east at 5o to 1503 faint north-west
trending strike lines can be seen on the air photcgraphs.

The lower part of this sequence consists of interbedded
quartz and feldspathic sandstone, pebbly and gritty in places,
and shale and siltstone. The pebbly sandstone is cross-bedded,
and the rounded pebbles consist mainly of milky gquartz, with
fewer pebbles of indurated fine quartz sandstone, sandy schist,
and volcanic rocks. The middle part of the sequence consists
of interbedded sandstone, commonly cross-bedded, and micaceous and
carbonacecus siltstone and shale with rare plant remains.

Two thin (3 and 23 feet) coal seams occur just below a depth

of 100 feet in Carca's Crystal Creek Bore. Pebbly quartsz
sandstone occurs in the area at EM 134/3 (figure 21). These
belong to the upper part of the sequence and are overlain by
interbedded feldspathic and micaceous sandstone and minor
siltstone, well exposed at EM 134/1. These beds are unevenly

. bedded and laminated, and contain numerous worm tubes and casts.

Area west of Capella

West of Capella a superficial cover of Cainozoic
gravels has largely obscured deeply weathered Permian rocks.
Outérops are isolated, and a reliable section cannot be
compiled. Also the direction of dip throughout the area is
variable, and the structure is not determinable. Because
outcrops were so hard to find in the area, they are described
below in some detail. Areas of shale have weathered to a
clayey soil which supports a dense brigalow scrub which shows
up as a characteristic dark pattern on the air photographs.
Flat-lying Permian sandstone and Cainozoic gravel form
gently rounded hills that have similar light airphoto patterns.
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On Mutholm Holding, most observed outcrops are shale
with a few thin interbeds of éandstone and calcareous siltstone.
Eighty feet of shale with a thin fine-grained sandstone interbed
crop out in a creek at EM347/1. The shales are light grey to
light brown, micaceous, and contain some sand. They are rich in
plant fossils including Glossopteris and Gangamopteris
(White, 1962). 1In a gully north of EM347/1, pink feldspathic
sandstone and calcareous siltstone, in places containing

ferruginous concretions, are interbedded with weathered
plant-bearing shales which dip 10° to 150 in verious directions.
Southward at EM347/5, flat-lying sandy micaceous shale with
Glossopteris forms a pavement in Carbine Creek. At EM347/4, a
deeply weathered biotite granite appears to intrude this shale.
The shale at the probable contact has weathered to clay and it
is impossible to determine if the rock was hornfelsed. However,
the granite contains xenoliths of hornfelsed pelite, which

was possibly derived from the Anakie letamorphics.

Fewer outcrops are scen cast of these localities.
At EM339/1, light-brown and grey carbonaceous shale fragments
were found in clay unearthed during the construction of an
earth tank. To the east of EM339/1, three thin beds of
medium-grained quartz greywacke with calcarous siltstone were
found; the rest of the area is presumably underlain by
weathered shale. Further east the sediments are concealed by
gravel in places at least 40 feet thick. Bore information from
Forest Home and Valeria Holdings shows that sandy shale and
dark shale are the dominant rocks to a depth of 200 feet.
Coal is recorded from one of thesec bores.

South of this area, on Pine Creek Holding, the rocks
are mainly sandstone. The relation between the sandstone and
the shale is not known; +they are possibly in part lateral
equivalents. Fifty feet of flat-lying Permain sediments are
exposed a few hundred yards east of Pine Creek Homestead. These
are mainly sandstone, pebbly sandstone and grit, with two thin
beds of micaceous siltstone interbedded with friable porous
chalky material. The sandstone is quartzose and in part clayey.
The chalky material contains fragments of probable productid
spines. Porous pebbly scour-and-fill sandstone and grit
were found to the west.
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One mile north of Pine Ciwelr Hemestzad, a waite
fine-grained sandstone contains a few tests of the Permian
foraminiferal species Glomospirella nyei Crespin (Crespin,
pers. comm.). This species is common at a locality at the
Scottsville end of the Collinsville-Scottsville railway line,
20 feet above basal conglomerate of the "Middle Bowen Marine
Series".

Between Pine Creek Homestead and the eastern margin
of the Anakie Inlier, the surface is covered by gravel and
sand, except for small outcrops of pebbly fine cuartz
sandstone, with clear and glassy grains, and pebbles of
milky quartz.

At EN367/3, Theresa Creek has cut through the Cainozoic
gravels and exposed an outcrop of Permian rocks, which are
flexured to indicate a fault. The oldest exposed rocks are
medium-grained brown sandstone, in part ferruginous, with a
thin interbed of white siltstone with poorly preserved
Permian plant fossils; above this, thin shales are interbedded
with the sandstone, and towards the top of the exposed section
pebbly sandstone contains a 2-foot conglomerate bed with

' pebbles of volcanic rocks - rhyolite, trachyte and andesite.

Farther south a similar thin conglomerate bed with volcanic
pebbles is interbedded with flat-lying messive to thin-bedded
sandstone. There is no obvious source for these volcanic
pebbles in the vicinity. Devonian-Carboniferous volcanics in
the Clermont Sheet area or a now eroded southern extension of
these could be the source.

West of Crescendo Homestead, 30 feet of flat-lying
Permian sediments are exposed in a creek. These are mainly
sandstones, locally pebbly, grading into coarse sandstone,
and thin beds of white micaceocus thin-bedded sandstone and
shale, and thin beds of ferruginous shale. To the west, an
isolated outcrop of tough arkosic sandstone crops out
Pebble bands in this sandstone are cross-bedded.

On the northern boundary of the Sheet area, near
Westlake Homestead, Permian sediments overlie the Anakie
Metamorphics, and the contact is exposed. These rocks dip
to the north, and to the south and east they disappear under
Cainozoic gravels., At EM308/1 the sediments are flat-lying,
but west towards the metamorphics easterly dips of 10° to 15'O
are common, and some westerly dips were alsc observed.



A% BEM3Z:2/8 and EM307/4, almoét versionl divs probably indicate
that a fault separates the Anskie Metamorphics and the Permian
sediments., The sediments are mainly dirty sandstone, pebbly
sandstone and conglomerate which have angular to sub-rounded
fragments of milky quartz, schist and volcanic material, with
soft interbeds of fine micaceous sandstone and light grey shale,
The shales contain poorly preserved Gangomopteris and other
indeterminate plants. Cone-in-cone limestone and férruginous

concretions form rubble in nearby creeks,

Capella arca

The Middlc Bowen Beds exposcd in the southern part of
the Clermont Shcet arca (Veevers ot al., 1961) arc probably
marine throughout., The oldest cxposcd Permian rocks in this

arca arc thosc in the core of'the Norwich Park Domce, 100 fect
sandy

below the clarkei-bed, which is a/coquinite, up to 50 fcet thick,
of brachiopods and pclecypods. Outcrops of the clarkci-bed
and contiguous strata cxtend southward only a short distance
into the Emernld Sheet areca, and farther south they are covercd
by Tertiary basalt and interbeddcd lake deposits. The only
fossils referable to the clarkci-bed were found 5 miles north-
ast of Capclla (figure 22) at a locality (IM209) first found
by Gibb Maitland (unpublished map) in 1895. Locality EM209 is
merely en isolated gully exposure of pcbbly billy sandstone,
10 feet square, containing brachiopods and pclecypods, which,
according to J.M. Dickins, indicate the clarkci-bed.

' Half-a-mile south-west of EM209, at
locality EM200/1, 10 fecet of multi-colourcd thin-bedded to
laminatcd medium sandstonc with some indcterminate worm trecks
arc overlain by billy sandstonec. Maitland's (1895, p.L)
Productus fossil locality, 1% miles south-south-west of Capella,
was not found, but loosc picces of productid brachiopods were
found nearby in a poorly exposecd crecek scction (EM2/1-6),
cstimated to be 600 fect thick; the dip ranges from 3 to 8
dcgroes southeastward, and the upper beds (EM2/1) contain
erratics of quartz schist up to 1 foot across, like those in
the clorkei-bed in the Clermont Shect area. Half-a-mile
castward, a well in Portion 17v, Parish of Capella (Maitland,
1895, p.L4) contains coal 7'6" thick, at a depth of about 60 fect;
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%
ite analysis is ' Moisturs 0,82
Volatile hydrocarbons 57.52
Fixed carbon 32.38

Ash 9.28 T

If the southeastward dip is maintained across to the well,

the coal lics about 1000 feet above the base (EM2/6) of the
measured section, and probably belongs to the Upper Bowen

Coal Measures., The granite (EM1/4) immediately west of this
section is tentatively identified as Retreat Granite because
there is no ewidence tc show that it has intruded the Permian
sandstone, and because Anakie Metamorphics are exposed nearby.
W.B. Dallwitz has examined this rock, which is a normal granite
aplite similar to a granite aplite from EM16/1 4 miles north
of Fork Lagoons Homestead.

Upper Bowen Coal Measufes

The history of the name of the unit has been dealt with
by Veevers et _al. (1961).

The Upper Bowen Coal Measures crop out in the castern
part of thc Bmerald Sheet area, cast of the north-north-west
trending outcerop belt of the undifferentiated Middle Bowen Beds
(figure 24), and underlie gently undulating country which has
o considerable soil cover.

Outcrops are poor, and are confined to creck beds.
They consist mainly of thin-becdded, often cross-bedded and
ripple-marked sandstone, siltstonec and calcarceous siltstone,
Numerous bores have been sunk in the north-castern portion of
the arca, and the driller's logs indicate that sandstone and
shalc arc the dominant lithologies. Coal scams were cncountered
in many of the bores (sce under Economic Geology, "Coal").
Petrificd wood is abundant and some poorly preserved plant
fossils were found ncar Ensham Homes tcadoumldebhe eastern
boundary of the Shecet arce. Mesas of deeply weathcred, probable
Tertiary rocks occur in this area over the Coal Measurcs. On
tiue air photographs, the Coal Measurces can readily be
distinguished from the overlying basalt by their dark pattern
duc to dense vegetation; the basalt country is ncarly trocless,
is covered by thick grass, and has a light photo-pattern.
Numcrous small structurcs can bec detected on the aerial photo-
graphs, but arc not discernible on the ground,

The Upper Bowen Coal Measures conformably overlie the
Middle Bowen Beds (Veevers et al., 1961) and are unconformably
overlain by Tertiary basalt and Cainozoic soil and gravel,
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“ue to poor outerop, the thiclacss of the Uppcr Bowen
Coai Measures in the Emerald Shect area cannot be directly
measured. From the seismic section (figure 23), it may be
inferred that the Measurcs are at lcast several thousand fcet
thick,

Structure, and identification of formations

The structure of the Permian rocks of the Emerald Sheet
area is dominated by the north-nortthest continuation of the
Springsure Anticline. The Springsure Anticline is traceable
along continuous outcrop to Kammel, and thence for 8 miles is
obscured by basalt and alluvium, The next clear expression of
the anticline is 4 miles north-north-west of Selma (figure 19,
EM10 and EM13); farther north in the Fork Lagoons area,
Permian sandstone dips to the south-west at 40° to 60° (EM16)
off a presumed core of pre-Devonian granite and at EM1L4 the
sandstone dips 10 degrees northeastward. The axis of the
anticline north of EM16 has been drawn with reference to a
prevailing north-east dip in the Caroa area, and to the
occurrence of stratigraphically high fossils at EM346/3.

The axis is drawn northward from the Caroa arca through
the middle of the inlier of pre-Devonian rocks 6 miles west of
Capella. This Postulated northeastern swing in the axis is
senTToEes By the Ewing i pinils of el Senr Jroa from
north-north-west to north-north~cast ot Capella. The strike
at Capella (figure 22) is shown by measured strikes at EM2,
and by the strike of the clarkei-bed. On Stonybar Creck, in
tho Clermont Shect area (Veevers ct al., 1961), the clarkei-bed,
at an elevation of 810 feet above sea-level, strikes cast-south-
ecast; ot EM209, 8 miles southwestward, the clarkei-bed has
approximately the same clevation (790 feet), so that the
regional strike is north-east. If EM2/1 is the clarkei-bed
or its esquivalent - as is suggested by the erraties of quartz

schist, by the occurrcnce of loose¢ productids downstream from
EM2/1, and by the occurrecnce of productids in Kottles Shaft -
then the north-cast strike is continucd at least as far south

as EM2, This change in strike probably parallcls the margin

of a 'promontory' of prc-Devonian rocks that lies between
Capclla and Clermont; a possible indication of this 'promontory'
is the Bougucr gravity positive anomely in this arca

(Starkey, 1959) (figure 24). _

The structure south of Selma is not clear. A stecp
cast to north-cast dip was found at EM6,7,8 and 2 low cast
dip near the headwaters of St Helens Crcek. Downstream,
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sandstone dips 5 degrees in differcav dircections. The only
recorded dips in this area thet may indicate the anticlinal

axis arc those at EM234/4. We intcrpret the east and north-cast
dipping sandstonc at EM6,7,8 as the limb of a monocline whosc
axis passcs through St Helens Homostead.

Seismic gcophysical work has been carried out along
the Central Railway cast of Glendarriwell (Robertson, 1961)
(figure 23). Near Glendarriwell, an 18,500 feet/scc. refractor,
interprected as pre—Devoninﬁ rocks, lics near the surface, and
a mile cast of Taroborah, a 19,000 fect/sec. rcfxactor; also
interpreted as pre-Dovonian rocks, lies at a depth of 3,000 fecet,
and a 12,400 fect/sec. refractor (Permian rocks) at 600 feet.
Three to five milcs west of Emeralds rcflections between
1600 and 8000 fect dip eastward at 20°, and at a discontinuity,
probably a fault, 3 miles west of Emerald, reflcctions arc
horizontal. The abscnce of recorded scismic and surface
westward dips along the railway probably indicatcs that the
structure herc is a monocline, Near Emerald, reflcctions were
received from a depth of 8000 feet.

The eastern edge of shallow Anakie Inlier (figure 24)
is indicated by : .
1. an outcrop of presumed Retreat Granite west of Capella,
and the positive Bouguer anomaly (Starkey, 1959) in
this area;
2. the change from shallow to deeper basement near
Taroborah (Robertson, 1961), which lies 8 miles west
of the postulated position of the axis of the
Springsure Anticline;
3., the positive Bouguer anomaly in the Kammel-Minerva area.

From Carbine Creck south to Minerva, the postulated
castern edge of shallow Anakiec Inlier corresponds to the |
western flank of the Springsure Anticline; north of Carbine
Creek, the edge of the Inlier swings north-north-east;
shallow Permian rocks fill a shallow cmbayment in the Inlier
12 miles west of Capella., North of Capella, the edge probably
swings back westward around a negative Bougucr anomaly
south-cast of Clecrmont.

probably
The Springsure Anticline/plunges south in the Emcrald

Sheet area. The Permian rocks thus thicken when traced south
from the arca west of Capella,
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Due to poor outcrop, the idencification of most Pecrmian
formations in the Emcrald Sheet area is tentative, and in some
cases, speculative., For this reason, wec map these rocks as
undifforentisted Middle BAwen PeUSy ynit that cen be identified
with certainiy is the clarkei-bed in the Capella arca, 8 milcs
from the ncarest outcroppihg clarkei-bed in the Clermont Sheet
arca.

According to Dickins (Appendix 2), the macro-fossils
at EM6,7,8 probably indicatc correclation with the Cattle Creeck
Formation or slightly younger. These arc the oldest recorded
Permian fossils in the Sheet area, and, lying at the exposecd
basc of the scction, indicate that this western edge of the
outcrop is structurally high., The rock above thc fossil beds
is white pebbly sandstone which we identify as Aldebaran
Sandstone., An inlicr of finer-grained sandstone in the corc
of the anticline north-cast of Taroborah is identificd as
Cattle Crecck Formation, The pebbly sandstone (Aldcbaran Sandstone)
is traced northward to EM10. At EM138 and at EM345 EM3L6, it
is overlain by finer-greined rocks, identified as Ingelara
Formation, Dr I. Crespin found fragments of ?productid spines
in a sample from EM345/7, and, from EM346/3, the foraminifera
Glomospirella nyei Crespin, common at Collinsville near the
basc of the "Middlec Bowen Marine Series". The (?)Ingclara
Formation at EM138 is overlain by coarse sandstone which we

identify as Catherine Sandstone, By interpolating the strike
between EM134 and EM2, we conclude that the glarkei-bed rests

on Catherine Sandstone, and thus lies in the same stratigraphical
position as the Mantuan Productus Bed, with which Dickins

(in ®evers et al., 1961) correlates it. The rest of the.

Middle Bowen Beds and the Upper Bowen Coal Measures are

consequently identified as the Bandanna Formation.
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Pigure 26: View of %prinrsurc Volcanics and mesas of
interbedded lavas and pyroclastics in the
Minerva Hills area at the boundary of the
Springsure and Emerald Sheet areas.

Figure 27: Conical plugs of Hoy Basalt, Mount Leura
in the middle, from the summit of Mount
Newsome .
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TERTTARY

Introduction

Igneous rocks of probable Tertiary age occur
extensively in the Emerald Sheet arca (fig. 25). Three
distinct petrographic units are recoénised: undifferentiated

lavas, Springsure Volcanics (new name), and Hoy Basalt

(new name).

The undifferentiated lavas consist of basaltic and
trachytic lavas and subordinate pyroclastics, which cover
large arcas in the eastern half of the Sheet area; the
pyroclastics are confined to the south-eastern part of this
region. The Springsure Volcanics comprise shallow ahd
hypabyssal intrusions of peralkaline trachyte and rhyolite,
genetically related to the undifferchtiated lavas and
pyroclastics. These intrusions are also confined to the
south-castern region of the Sheet area (figs. 25 and 28).
The Hoy Basalt occurs as volcanic plugs of porphyritic olivine
basalt containing, typically, xenoliths of medium to coarse
grained basic and ultrabasic rocks and xenocrysts including
corundum and poor-quality sapphire. DMost of the plugs occur
in the north-west region of the Sheet area, immediately
east of the Drummond basin margin where they form prominent
conical hills (fig. 27).

The undifferentiated lavas contain interbedded
lacustrine deposits in places and were noted by Reid & Morton
(1928). Richards (1918) deals with occurrences of the
Springsure Volcanics at Springsure immediately south of the
Emerald Sheet area. Dunstan (1902) made a brief investigation
of the Hoy Basalt in connection with the origin of the
sapphires in the Anakic-Rubyvale-Tomahawk Creek areas,

Undifferentiated Lavas and Pyroclastics

A sheet of basic lavas and subordinate interbedded
pyroclastics covers most of the eastern half of the Emecrald
Sheet area (fig. 25). The sheet is probably no more than a
few hundred feet thick, except in the area shown in figure 28
where mesas of nearly level bedded volcanics rise to over 800
feet above the surrounding plain. ILarge areas of the lava
sheet are covered by a veneer of heavy-textured dark soil
which characteristically forms gantly rolling grassy downs
country with occasional clumps of trces, especially along
watercourses. Outcrop is good on the steeﬁ slopes of the
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msuns in the Minerva Hills areca ‘Fig. 28} whereas, cver the
main basalt sheet it is limited to rubbly patches along
creex banks or slopes along the edges of the sheet.

Distribution and Thickness

The sheet of lava is part of a much larger sheet
that extends from the Mt. Coolon area to south of the
Springsure area and which extends over much of the Clermont
area (Veevers et al., 1961). The eastern boundary of the
Zmerald area more or less coincides with the eastern boundary
of the lava shecet. The lavas have been denuda2d in places
exposing the underlying Permian rocks, especially in the
north-east region of the Sheet areca. Outliers of the lavas
occur as far west as the eastern edge of the Drummond Basin.
but the main outcrop is roughly terminated to the west by
a line from Retro Siding, through Capella, Anakie and then
south to where the Nogoa River enters the Sheet area (fig. 25).

The lavas were cextruded on an uneven surface of
rocks of pre-Devonian to Permian age. From water bore logs
(Hydrology Table in Economic section) the lavas are known to
be less than 200 feet thick especially in the area north
of the Rockhampton—Longreach highway where the lava sheet is
generally more dissccted than to the south of the highway.

The edge of the lava sheet a few miles west of Craigmore
Homestead forms a scarp, 200 fecet high with Permian rocks

of the Colinlea Formation at the base (fig., 28, EM146/1,2).
Mesas up to 800 feet high comprised of nearly horizontal
interbedded flows and pyroclastics, occur in the Minerva Hills
area (fig. 28) where the extrusives are over 1,000 feet thick.
This area was one of intense volcanic activity and the
extrusives are closcly associated with the acidic intrusions
of the Springsurec Volcanics., Erosion has dissected the thick
sheet of extrusives and exposed many of the intrusions.

In the north-east of the Sheet areca and also in
the Fork Lagoons Homestead, Taroborah, and Iona Homestead
areas sinuous outcrops of basalt probably represent
pre-existing valleys filled with lava (cf. Veevers et al.,
1961, ps 53). '

Rock Tyhes

Insufficient petrography has been done to make a
detailaed analysis of the rock-types and their relative amounts
in both the main lava sheet and the lavas and interbedded
pyroclastics in the lMinerva Hills area.
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Porphyritic oiivine basalt is the
douigant rock-type of the main sheet and is characteristically
a hard dark bluish rock, massive cr platy~jointed. When
weathered or hydrothermelly alterced the rock is a lighter
colour, commonly a greyish-brown, and the olivine phenocrysts
are replaced by brown iddingsite or serpophite and antigorite.
Vesicular rock occurs in places, probably representing the
upper part of flows. Outcrops in the localities visited in
the main sheet were too poor to note any relations between
individual flows.

The lavas in the Minerva Hills arca, with
interbedded pyroclastics, arce better exposed. The mesas
in this area, immediately inside the Emerald Sheet boﬁndary,
are outliers of a volcanic plateau which extends to Springsure.
Richards (1918) worked briefly in the vicinity of Springsure
on the same volcanics at the southern end of the plateau.

He distinguished a basaltic-trachytic-basaltic sequence in
that area. In the Emerald area the sequence is more com—
plicated with a repetition of basalt and trachyte. The
basal olivine basalt sheet is present everywhere and it is
the repeated sequence of trachytic and basaltic lavas and
interbedded pyroclastics that form the mesas on the main
sheet.,

Most of the flows interbedded with the pyroclastios
are greyish-purple or reddish trachybasalts and trachy-
andesites, commonly extremely vesicular with amygdales of
secondary minerals. Fayalite~bearing trachyte is also
present, the probable porphyritic fayalite commonly occurring
£s pseudomorphic iddingsite. Analcite basalt and mugearite
also occurs.

Pyroclastics

The pyroclastics in the Minérva Hills mesas
(fig. 28) are closely associated with the mahy eruptive
centres in this area and contemporancous alkaline intrusions
of the Springsure Volcanics. The pyroclastic deposits
consist of ash, pumice, scoria and agglomerate. They fall
into two groups, one consisting of primary, fairly basic
ejecta and the other, secondary, acidic and angular material,
the agglomerates,



Figure 29:

i

Bed of agglomerate consisting of banded
rhyolite and trachyte fragments and angular
boulders near lount Helmet.

igure 30:

——

A volcanic bed of uncertain origin at
Summer Hill.
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The rocks of the first, commonzr, group are
typically a deep reddish-purple. They consist of tuffy,
finely scoriateous ash with fragments of lapilli size and
'bombs' of pumice and scoria up to several feet across. The
'pombs' have 'swirl' structures, especially prominent because
of their scoriaceous character, and are rounded, although the
finer ejecta are commonly sub-angular. These deposits,
which are locally over 100 feet thick, are mainly massive
although thick bedding is found in places. Crystals of dark,
glassy, fractured minerals up to half an inch across are
common and include feldspar and probable spinel. Pyroclastic
rocks of this kind are well exposed to the north-west of
Little Saint Peter at EM.127/3 where 'bombs' of non-vesicular '
fine~grained bluish basalt occur in the finer matrix.
Contorted flow lines are also prominent in these. Other
outcrops are found below Mount Alcxander and near Mount Helmet.

The agglomerates are mainly light coloured rocks
interbedded with other extrusives near Mount Helmet (EM.120/3,
fig. 29), near the top of Mount Alexander, on the south-east
flanks of Red Hill (EM.121/3), and on the north side of
Little Saint Peter (EM.127/4). The agglomerate near Mount
Helmet consists of large angular boulders of pink and light
grey flow-banded rhyolite and trachyte set in a variable grain
gize matrix of similar fragments and purplish, scoriaceous
material. The 50 feet thick fine agglomerate bed near the top
of Mount Alexander is thinly bedded. A few fragments are
several inches across but the average grain size is between
# and ¥ an inch. The angular grains consist of greenish
pitchstone, white rhyolite and minor purplish pumice set in
an ashy white matrix. The other agglomerates are similar
although at Red Hill the rock is purplish grey and brown duvue
to a higher proportion of darker fragments, which are commonly
glassy and less than pebble size. The Little Saint Peter
agglomerate is a well-bedded fine rhyolitic agglomcrate
and contains occasional large boulders of grey trachyte.

Some features in a bed at Summer Hill (fig. 30), are
not easily explained. The bed appears to consist mainly of
a reddish, finely scoriaceous ash with distinct bands up to
a foot deep and several feet long, consisting of unconnccted
horizontally lensoid fragments of fine bluish basalt.
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The hasaltic fragments occur only in the top five feet of the
twenty feet thick bed and increase in size and frequency up-
ward., Some of the lenscid basalt fragments contain 'eyes' of
the fine reddish material (fig. 30) and in places lose their
lenticularity which suggests the bed is possibly a deeply
eltered flow of basalt rather than a welded pyroclastic. Also,
iapilli—sized grains of basaltic rock in the matrix appear to
'merge' into the reddish matrix rather than having distinct
margins.

A fine-grained reddish welded pyroclast with scoriaceous
pookets occurs in the Mount Alexander mesa énd contains in part
small fragments of dark basalty commonly irregular, but with a
rough horizontal alignment. However, the Summer Hill rock has
features which cannot be convincingly explained by a simple
pyroclastic origin and it is possibly the result of combined
laval, pyroclastic and deuteric activity. '

Interbedded Sediments

Reid and Morton (1928), Reid (1930), and Dunstan (1902a)
deal with probable Tertiary sediments below and interbedded
with the basalt sheet in the Emerald area and areas mainly to
the east and south. Veevers et al. (1961) refers to inter-
bedded lacustrine deposits in the basalt sheet in the northern
part of the Clermont areca.

The sediments are not well exposed and are mainly
known from bore records. On the air photographs arcas of
dense dark vegetation interspersed between areas of basalt
downs probably indicatc sediments. These areas have been
mapped as Cainozoic cover on the Emerald Sheet to distinguish
them from the arcas of basalt outcrop. Reid and Morton named
the formation the Emerald-Duaringa Series because of thick
development at these places,and other authors have used either
these or other place names for the formation because of its
widespread development and, possibly, lack of continuity.

_ The sediments are up to several hundreds of feet thick
and consist of freshwater gravels, sands, sandstone and partly
diatomaceous clays; the gravels and sands are good aquifers.
Borzs on Gordon Downs property (Hydrology Table, Economic
Geology section) also cut hard banded siliceous rock,

possibly chert. At Selma a well was sunk into lignite contain-
ing Tertiary fossil plants.



Figure 31: Mount Helmet.

Pigure 32: Little Saint Peter from the air.
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The basaltic flows interiinger with the scdiments
toward the top and probably spread over them when volcanic
activity intensified. The sediments were probably formed
in lakes on the eroded Permian rocks, or in basins dammed by
lava flows.®

Springsure Volcanics

Springsure Volcanics is the new name proposed for
a group of shallow alkaline trachytic and rhyolitic intrusions
of probable Tertiary age exposed north of Springsure town and,
in the Emerald Sheet area, in the Minerva Hills region (fig. 28).
All twenty intrusions occurring within the Emerald Sheet area
were investigated during the present survey together with two
intrusions immediately outside the Sheet area. They are
petrogenetically related to the interbedded lavas and pyro-
clastics which they intrude. They also intrude Permian sand-
stone. The intrusions consist of plugs, domes and dykes, the
plugs especially forming prominent peaks, notably Mount Helmet
and Little Saint Peter (figs. 31 and 32) and Saint Peter and
Dilly Pinnacle immediately south of the Emerald Sheet boundary
(fig.'33). The domes commonly form low, rounded hills.

Many features seen in the Springsure Volcanics are
comparable to those of the Peak Range Volecanics (Veevers et al.,
1961).

Volcanic Plugs

Mount Helmet .and Little Saint Peter are two prominent
plugs. Mount Helmet (fig. 31), 2 coniecal hill with a roughly
circular base about a hundred yards in diameter, consists of
light grey, fine grained porphyritic soda-rhyolite with rough
flow banding in places. Subhedral sanidine, anhedral
anorthoclase and rare albite phenocrysts, commonly glomero-
porphyritic, are set in a trachytic textured groundmass of
alkali feldspnr with interstitial quartz patches and accessory
opaque minerals. The albite is usually rimmed with sanidine.

A small ridge, probably a dyke, of similar rock trends in a
north-ecasterly direction from the summit. Rough columnar
jointing can be seeh where the dyke is exposed. Steep pave-
ments of autobreccecciated rock are found on the south-cast

slopes. The plug was probably intruded into a previously active
vent and cone which is reconstructed in figure 35. To the south-
west, pyroclastic beds and lava flows dip away from the plug

and a rhyclitic boulder agglonmerate bed, already described,
occurring at EM.120/3 (fig.29) was probably formed by shattering
of an earlier plug in the same vent,



Figure 332 Saint Peter.

Figure 34:¢ Interbedded lavas and pyroclastics of Mount
Alexander (centre, left showing dip away
from Little Saint Peter (centre, right.)
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Little Saint Peter is o flat-topped, circular-
based plug about a quarter of a miie in diamcter (figs. 32 and 34).
The nlmost vertical flanks are braached on the east side to
form entry to a large amphitheatre that is possibly the result
of incipient explosive activity. The plug consists of a
similar rhyolite to that at Mount Helmet. On the lower slopes
fragments of a flow-banded, iron-stained glass containing
sanidine phenocrysts and very fine feldspar laths werc found.
Rough columnar jointing and autobrececiated rock are common
peripheral features and suggest quick cooling of the magma
and movement after solidification: Bedded fine-white rhyolitic
agglomerate and pyroclastics containing occasional large
sub-angular boulders of trachytic lava outcrop on the lower
northern slopes of the peak. The beds dip into the wall of the
intrusion and probably represcnt ejecta from the vent that
fell on the inner flanks of a volcanic cone built around the
same vent. The bedded extrusives, of the Mount Promenade and
Mount Alexander mesas dip shallowly away from Little Saint
Peter (fig. 34) and the plug now occupies a vent that extruded
a large volume of volcanic material and was comparable to a
shield volecano in size and structure. A guartz-trachyte done
adjacent to Little Saint Peter on the horth-east probably
grew within the same vent as the plug.

Saint Peter, which occurs immediately south of the
Emerald Shect boundary, is the highest and largest single
intrusion of the Springsure Volcanics (figs. 26 and 33). It is
irregular in plan, roughly elongate in a north-easterly direct-
ion and about half a mile long by a few hundred yards wide at its
widest central part. Shear rocky flanks rise to a flat
sunmit, over 1000 feet above the general plain level to the
north. The rock is a light grey, fine grained porphyritic
quartz trachyte. Porphyritic sanidine anhedra with rims of
differing composition clouded with fine inclusions and rare
porphyritic anorthoclase cuhedra are set in a flow texturcd
groundmass of alkali feldspar laths with interstitial quartz
and accessory opaque. irregular microlites. The form of the
intrusion suggests it was cecnplaced a2long a vent with radial
fissues. Rough vertical columnar jointing and autobreccia
are found on the flanks and grcen pitchstone fragments occur
in the screec. A small conical hill, immediately north
of Saint Peter, consists of a boulder agglomerate ot the
sumnit. Large ~ngular boulders of pink and grey porphyritic
rhyolite and minor amounts of grecn pitchstone and purplish
trachyte boulders ars cenmcnted by finer fragments. Intensely
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sheaved and autobrecciated green porphyritic pitchstone on the
flanks of the hill consists of porphyritic sanidine euhedra and
minor amounts of porphyritic brown hornblende and green aegirine-
augite set in a perlitic glass with flow textured microlitic
laths of alkali feldspar and opaque dust. A flow-banded frag-
ment from the agglomerate is a porphyritic quartz-trachyte

with phenocrysts of sanidine. The hill is probably the

remnant of a vent agglomerate.

A small plug of flow-banded alkaline rhyolite occurs
about a mile north-east of Little Saint Peter at EM.127/7.

Volcanic llomes

Volcanic domes are typified by three similar intrusions,
EM.123/3, EM.127/5 and EM.127/6 (fig. 28). Roughly circular
in plan, they form low rounded hills about 200 feet high,
and consist of porphyritic sanidine-quartz-trachyte commonly
deeply altered to a brownish or reddish rock which is grey
when fresh.,  Subhedra of sanidine, possible minor albite and
anorthoclase are set i&i%htrachytic textured groundmass of
alkali feldspar laths/up to 20% interstitial quartz and
accessory fine opaques.  Platy jointing is common, roughly
parallel to the flanks nand was formed by the incipient pressure
pattern dvring intrusion within the viscid magma which was
crystallising while the domes wcere being emplaced in previously

eruptive vents.

Domal intrusions of similar trachyte, roughly
crescentic in plan occur at EM.124/1 and EM.127/8 (fig. 28).
Rough flow banding and autobrecciated rock occur on the flanks
at EM.124/1. Immediately west of EM.127/8 outcrops of dipping
sandstone and siltstone are probably updomed Permian sediments.

A low rounded hill south of Mount Minerva consists
of a deeply altered trachyte that possibly contains altered
fayalite., Aegirine, possible aegirine-augite and plagioclase
feldspar occur in minor amounts with trachytic textured laths
of sanidine and possible soda-orthoclase and accessory
magnetite and quartz. The plagioclases are commonly rimmed
by alkali feldspar., The hill is probably an elongate dome that
has arched Permian sediments exposed in places near the ecast
flank,
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A domel form of emplacement probably occurred at
Criseal Hill and Red Hill, Crystal Hill is crescentic in
plan about half a mile long and quarter of a mile wide.
Its summit is about 300 feet above the general level and
the general shape of the intrusion is comparable to = barchan.
It consists of a markedly porphyritic, light grey soda-
rhyolite in which glomeroporphyritic anorthoclase subhedra,
minor sanidine phenocrysts and dirregular to rounded quartz
phenocrysts are set in a pilotaxitic textured groundimass of
alkali feldspar laths with irregular interstitial patches of
quartz which also occurs in aggregates of rounded grains 0.1 to
0.2 mm, across. The intrusion is intensely jointed with
major vertical and horizontal sets and peripheral platy
Pressure jointing. Updoming of intruded Permian sandstone has
occurred and although no intrusive contacts were visible dips
up to 40° occur near the intrusion wall,

Red hill is roughly circular in plan about half a
mile across. It is a roughly bowl-shaped structure consisting
of porphyritic alkaline rhyolite characterised by sanidine and
anorthoclase phenocrysts with patches of granular quartz in a
trachytic textured groundmass. Close radial jointing is a
comaon feature on the rim and within the 'bowl', the eastemn
rim of which forms a prominent hill. Platy pressure layering
dips into the 'bowl'. The intrusion is probably a cnllapsed
dome; the central, unsolidified part of the original dome
collapsed due to decrease in pressure in the vent after the
walls had solidified sufficiently to remain rigid.

Dylcs and Other Intrusions

} Three small intrusions immediately north-east of
Minerva Hilis Homestead lie in a circular plan over a mile in
diameter. The circular plén is prominent on air photogréphs
because of distinct trend lines reflected in overburden. The
three intrusions, each arcuate in plan, are poorly exposed and
lack prominent topographic expression. The intrusion at
EM.126/1 consists of alkaline rhyolite with porphyritic
sanidine, minor sodic plagioclase and irregular patches of
quartz in a fine intergranular groundmass. Contorted flow
banding, autocbrecciation and irregular joint patterns character-
ise the intrusion. The third intrusion, at EM.127/12, consists
of deeply weathered trachyte, vesicular in places. The
intrusions were probably emplaced along a ring fracture.
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Two stumpy dykes occi.. at EM.127/10 and EM,127/9.
The . ke at EM.127/10 occurs within the ring fracture and is
about 200 yards long and iwenty yards wide forming a small
ridge trending north-west. It consists of a light grey quartz
trachyte with probable soda-orthoclase and sanidine phenocrysts.
The dyke dips to the north-east at about 75° and shows colummar
jointing, one to two feet across, normal to the hade. Flow
banding is, in turn, ncrmal to the columns.

The dyke nt EM,127/9 forms a prominent ridge about
200 feet high with a north-westerly trend. It i: about half a
mile long and 200 yards across in *the middle with n lenticular
plan. It consists of fine grained porphyritic alkaline rhyolite.
The intrusion is possibly a composite dyke. A ridge with
rough vertical colurmar joints passes through the long axis
of the main body, and is autobreccinted along its flanks. Close
pressure jointing and other joint sets form a complex pattern
in the main structure, adjncent to the ridge to suggest
auto-intrusion.

Other small intrusions whose structural form is not

clear occur at EM,123/1 and EM.128/2, The former is probably
a stunpy dyke of glomeroporphyritic alkaline rhyolite.

A north-enst trcnding basaltic dyke occurs on the
east flank of Mount Alexander, intruding flows nnd pyroclastics,

Neo other intrusions were found in this part of the
Emerald Shecet.

Iumediately scuth of the Emernld Sheet boundary num-
erous intrusions occur nlong north-west trending lines, A
similnar, although not as prominent, alignment cf intrusions
occ' rs in the Minerva Hills arca described, This alignment
is probably controlled by lines of wenkness in the basement,

Hoy Basalt

Hoy Basnalt is the new name proposed for a group of
about sixty probnble Tertiary volcanic plugs of porphyritic
olivine basalt thnt characteristically contains foreign rock
and mineral inclusions. The unit is named after its occurrence
at Mount Hoy. Most of the plugs are circular or elliptical in
Plan and forn prominent conical hills. They crop out in an
area that is roughly a twenty-mile square, north of a line
between Rubyvale and Black Peak,



About sixty plugs are casily identified on air
photographs and all but a few were briefly invcestigated during
the present survey. Others probably occur in the area but
lack prominent topographic formn. A thin section ex~mination
of some cof the rock inclusions has been made and a few «f the
f reign nminernl inclusions were identified by W.M.B. Roberts
by X=Rny diffrnction and X-Ray spectrochenrnical analysis.

Dunstan (19C2) visited the arean briefly and tentatively
suggested that the sapphires in detrital gravels of the
Anakie gem field were derived from inclusions in the basalt,
Evidence found during the present survey proves this conclusively.

General Features of the Plugs

Dunstan (1902) conclude¢d that the outcrops of basalt
are flow remmants although he tentatively suggcested a possible
intrusive origin. The basalt outcrops are now regarded nas
remnants of vent plug intrusions, based nainly on the following
observations:

1) The consistent shape and form of the outcrops.

They arec ridged, conical or rounded hills, ncver flat-
topped ns would be expected if they were flow remnants.
The hills nre regularly circular or elliptical in plan,
commonly only a few hundred yards across, a feature more
consistent with an intrusive origin.

2) The outcrops are unifornm in conposition. A4ll
the pecanks consist of similar porphyritic olivine basalt and
nlivine dolerite and no variation in rock-type occurs
within -my one of then, In some cases a vertical
thickness of over 500 feet of the same rock occurss
single flows of this thickness are probably rare,
Stratification, consistent with flow remmants, is absent,

3) Columnar jointing is commonly found in the
penks. Near the surmnits the columms are thick, rcgular,
and verticnl while on the flanks they are smaller,
irregular nnd inclined or horizontal,

4) The peaks occur noticeably along mainly north-
north-east trending lines, suggesting tcectonic control
over a volcanic intrusive phase rather than the accidental
effect of erosion.
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The conical form of most of the plugs is prominent
at Mounts Leurn (fig. 27), Hoy, Newsome, Mica and Black Peak
(fig. 36). Dome-shaped plugs occur at the two Bald Hills
and EM,105/1 (fig. 25) ~nd are the sccond commonest form. The
domal and conical hills are circular in plan. Cigar-shaped
and ridged plugs, elliptical in plan, are the least common
and occcur typically at Mount Dumbell, EM.113/2 and Double Point.
The plugs vary in basal diametcr from less than 100 fcet to
several hundred yards, and in height from a maxi wun of nearly
1,000 fe t above the surrounding level at Mount Leura to
mounds only tens of feet high.

Flank slopes are commonly concave and cormonly steepen
in their upper parts to near vertical. Outcrop nccurs mainly
in the upper h~1lf of the peaks, thick screec occurring on the
lewer half. Boulder screes arc particularly well developed
on the lower slopcs of Mount Leura (fig. 37) and Black Peak,

Colurn~r jointing is comnon to nost of the plugs

(fig. 38). The colurms nre genernlly hexagonal, up tc two
fcet across and twenty fect long, and transversely jointed
(fig. 38). The largest columns ~ccur in the coentral part of
the plugs and commonly dip away from or toward the plugs'
central vertical axcs at snall angles. Vertical colunns appear
to occur less frequently and arc usually confined to the Plug

surmiits. However, the wide vertical j~ints between the
cclurmms, combined with the transverse jointing make then
unstable and many cf the angled colurms have noved under the
influence cof gravity and e¢r sion. This is clenrly scen at
Mounts Leura and Hoy and at EM.112/2 where hcaps nf jumblcd,
broken colurms occur at the foot of unstable colurms leaning
out from the flanks, Horizontal and nenr-horizontal roughly
hexagonal colurms, conly ~ fcw inches in diametcr, occur on the
lower flanks of plugs at EM.105/1, Black Penk and other
localities. Small, irregularly aligned cclumns occur cormonly
on peripheral parts of plugs and are well exposed at Bald
Hills, EM.160/1 and EM.159/3.

Scts of vertieal platy pressure joints, producing
rough colurms, occur at Mounts Newsome and Mica snd at EM.163/2.

No attenpt was made to nap the attitudes of joint sets
in detail but such a study would probably provide a clearer
picture of the original forms of the plugs and vents.
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Weathered surfaces of the basalt nre charactcrised
by:
1) A 'breadcrust' texturc which consists of
a dense irregulnr network of cracks, conmmonly less
than hnlf an inch and up to severnl inches deep.

2) A densely pitted texture which consists of
regularly spaced shallow, roughly circulnr pits, conmonly
less than half an inch acrcss, and joinud by an inter-
network of very fine radiating cracks.

3) A 'knobbly' texture apparently formed of
stall, irregul~ar columns, abcut nn inch ncross.

The first two features are commonly found ~n colurmar
joint surfaces and the third feature n the peripheral parts
of the plugs.

Foreign rock ond mineral inclusions and 'olivine nodules'
are connonly found set in the basalt. The fragments are rounded
t0 sub-angular and range from microscopic size to a foot across.
Wenthered surfaces o¢f basalt are commonly studded with cavities
where inclusions have been renoved, The cavities nre frequently
found with a lining of the included rock.

Petrogra of Host Rock and Inclusions
A brief thin scection study has been made of the

Hoy Basalt and its inclusions.

The Hoy Basalt is a dark bluish, porphyritic olivine
basalt consisting charncteristicnlly of olivine cuhedra (15-20%),
anhedral augite phcnocrysts (5-10%, ~nd ninor subhedral plagio-
clase (mainly labradorite) phenoerysts in a groundmess of flow
aligned plaginclasc laths with interstitial equant grains of
augite, probable minor olivine and magnctite (5%). Interstitial
patches of isotropic ninerals occur in places. The olivine
phenocrysts nrc up to five millimetres across and arce commonly
hexagonal in section. The augite anhedra, up to two millimetres
across, are conmonly clouded with fine inclusions and zoned with
iron-rich outer rims, Weathered surfaces arc purplish-brown
but form only ~ thin veneer on the fresh rook. '
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All but three of the plugs consist of porphyritic
olivine basalt, containing inclusions, very similar to that
described above. Plugs 2t Mount Ball, Mount Scholfield
and Wilford Hrmestead differ in that the rock is coarser
than basalt and dres not contain inclusions. Mount Ball
(fig. 39) consists of onlivine dolerite with only minor porph-
yritic olivine sone of which is iron-rich. Andesine labradorite
zoned plagioclase laths nre ophiticnlly enclosed by augite which
is also Mtergranular and occasionally twinned.

The plug at Mount Scholfield, tentatively allied to
the Hoy Basalt, is oval in plan, about n mile long by half a
mile wide, with alnost vertical flenks and a flat top. It
consists of mediun to coarse grained olivine gnbbro in the
centre and olivinc dolerite in the periphceral parts. The
gabbro nnd dolerite appear te have an irregular juncticn with
'veins' of gabbro extending into the dolerite. The gabbro
consists of large laths (up to 5 mnm. long) of zoned plagioclase
(nndesine labradorite) and zoned alknli feldspar (nicrocline nnd
possible anorthoclase) set sub-ophitienlly in ferro-augite,
titanaugite, and optically concurrent patches of olivine.
Aegirine-augite councnly rims the augite and nngnetite forms
skeletnl intergrowths with ninor biotite. Fibrous zcolites
occur interstitinlly.

The small plug at Wilford Hemnestead consists of a
similar gabbro.

The inclusions in thce basalt consist mainly of basic
plutonic rocks and mincranls probably segregntcd from these
rocks. The following rock-types ~re identified:

(1) Anorthosite

A specinen from Black Peak consists «f 90% plaginclase
anhedra of probablé labradoritic composition with highly
irrcgular suturcs made proninent by fine graincd intergranular
secondary alteraticn nin.rals. The feldspnrs are strained.

The rcst of the reock comprises hypcrsthenc, clino-pyroxene (prob-
ably nugitc) and olivine. The hypersthene occurs ccmnonly in
grains up to 0.8 mm. long fringed by fine acgregntes of clino-
pyroxcne and olivine which also o.cur in fine grained patches
between the feldspars. Olivine is cormonly altercd te iddingsite.
Similar rock inclusions ~re widely spread throughout the bnsalt,



\2) Peridotite

This is the rnost comnmon rock-type of the inclusions
and is frequently found nssociated with ~nlivine basalts clscwhere.
The rock consists of conrse grained anhedra of olivine and
pyroxcene (mainly augite, possibly soue cnstatite) with ninor
interstitial, rounded and cmbayed brown spinecl (picotite).
Reaction rims of possible actinclite surround the pyroxenes where
they come inte contact with the host clivine basalt.

(3) Gabbros

A spceinen from Mount Leura consists of plagioclase
(labradorite) (50% augite (25%), probable hypersthene (5%),
clivine (10%), ~nd nungnetitc nnd sccondnry minerals (10%). The
plagioclase, ~ugite nnd hypersthene ~re rimmed by irregulnr
shells of differing composition. The texture ~f the rock is
hypidicrorphic granulor but clongnte pnatches of gronular olivine
occur in plnces. Foliation banding c¢nan be seen in the hand
specinmen,

Other gabbroic inclusions are cormon, but their exact
variety, depending on the composition of the pyroxencs nnd
plagioclnascs, hns not beun nccurately dcturnmined. Some may be
cucritic.

(4) Pyroxcnite

Rocks consisting cf up to 90% pyroxcne occur commonly
anong the inclusicns. At EM.161/1 an inclusicn consists rininly
of augitc and hypersthenc anhedra. Oriented exsnlution products
cloud the pyroxcnes which also contain microgrnphic skeletal
frameworks of mngnetite. Granular patches of olivine, pyroxcne
and plagioclase cccur interstitinlly. Other pyroxenites contain
ferro-ugite, titanaugite and a green spinel, probably plconaste.

(5) Acidic Plutonic Rocks

An inclusion at EM.160/1 appears to be = quartz-
porphyry 'invadcd' by the host clivine bnsalt. Quartz occurs as
deeply embnyed anhedrn and in fine grained, granular patches.

Wide fractures in alkali feldspar ~nd plagioclase phenccrysts con-
tnin brownish velcanic glass which was probably forced along
cracks in the crystnls. Patches of fine grained nlivine basalt
oceur townrd the periphery of the inclusion and reaction rins are
cornion where the feldspars nre in contact with this rock.
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A sinilnr 'invesisn' hns occurred in an inclusion from
the small plug ~t EM,162/2, In this casc the original rock
hnd a nonzonitic composition., The pyrox.nce grains have bcen
deeply altered n~nd replaced in part by mngnetite. Plagioclase,
commonly rimmecd by alkali fcldspar contnins voleanic glass
along wide frnctures.

The foll~wing mincral inclusicns have been identified
by X~Rny diffrnction and X-Ray spectrochenical analyses:

(1) Corundum

Grceen sveceinmens occur notnbly ot Mcount Leurs
and other small grains, including a yellow variety, were found
in the basalt of otlicr plugs.

(2) Spinel (contnining high iron content and is therefore
cither hereynite or n nixture ~f hercynite and
plennaste)

The specimen anslyscd wns cnllected nt Mount Leura but
this bl~ck netallic lustred, concheidnl mineral occurs counonly
in the basalt.

(3) Pyroxcne

Pyroxcine inclusicns occur a2bundantly at Black Peak and
notably at EW.161/1 ond EM,107/1 although they nppersr to be
widely distributed clscwhere. In thin scection the pyroxenc
at Black Penk appenrs to be nugite where it is noticenbly rimmed
by a fibrous renction intergrowth with the bnsalt.

Feldspar crystal inclusions also occur commonly in
the basalt,

" Origin .of the Plﬁgs

The Hoy Basalt represcnts the remnants »f veleanic
vent intrusions., Extrusive phases probably preceeded the final
plugging of the nctive vents by basnltic magma. Outliers of
olivine bnsalt flows occur at the hend of North Crcck and nearby
(fig, 25) nnd it 1is .~ suggcsted that some or all of
the bnsnlt sheet in the enstern half of the Enernld arca was
derived from thesc vents. Some of the plugs ~re probably multiple
intrusions, plugs cuplaced nlong vents in previovsly plugged vents,
a probable feature ~f Mount Leura. .4 small plug immedintely tc the
north of this lcenlity probably represents a pnrasitic conduit off
the larger vent. Twin and triple conduits in the cne vent rcccurred
netably at EM.110/1 ~nd Mount Dumbell.
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In nany cascs the well=forned colummar jointing nnd
its gencral attituvde of normality to the faces of the plugs
suggests the lava was allowed to cool slowly within the vents.
In others the following cvidence prcbably indicates a quicker
freezing of the nagma and movenent during cooling:

1) The contorted attitude of some of the smallcr,
irregulnrly-shaped coluris.,

2) Flow textures in the basalt.

3) 'Brendcrust' surface textures which may be the result
of sudden contraction in a partially coocled, plastic surfacc.

Most of the plugs intrude Retrc~t Granite which is
comrionly found in outcrop on their flanks. Others intrulde the
lnakie Mctamorphics nnd the Drummond Basin beds (fig. 16)
although no intrusive contacts nrc scen. A4t depth the plugs
intrudc¢ ultrabasic and cther plutonic rccks. No attempt is made
here to suggest the relations of these¢ rocks, secen in the
inclusions, their origin, or the dcpth from which they were
derived. Much nore detailed sanpling and analysing arc required
than has already been done to clucidate the probler.

The savphircs in old stream gravel wansh in the
Tomahawk Crcek - Rubyvale - Anakie arca arc suggested to have
originated in the Hoy Basalt and 2llied extrusive rocks.
Dunstan (1902) tentntively suggested a similar origin and the
discovery, during the present survey, of ponr gen quality
corundum, espccially in the basalt at Mount Leurn, is strong
evidence in favour of this theory. Many of the sapphires were
probably crodcd out of inclusinns in flows and pyroclastics
extruded from the vents.

The plugs nre ncticeably nligncd along north-north-
easterly trending lincs and most of the long axcs of the
elliptically-based plugs are common tc this direction. 4
less pronocunced alignncnt osccurs in a north-casterly dircction.
These trends nre possibly the regional structural trends in
the bascment.

Petrogenesis of the Volcanics

The Springsure Voleanics are almost certainly
petrogendtically rclated te the undiffercentiated lavas and
pyrocclastics. The association of olivine bnsalt with such
rocks ns trachybasalt and rugearite, as found in tho Mincrva Hills -
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Sprinzsure ~rea, is corron in octher parts of the world nnd
differentiation proccsses nr: generally rcgarded as being import-
ant in producing these less basic rocks from an olivine basalt
nagma., Small volumes of trachytc and undcrsaturated feld-
spatheoidal rocks, such as phonolite, ccecur comnonly in the sane
association but, sinilarly, peralkaline trachyte and rhyolite arc
rare, It scens that the dcrivation of these oversaturated rocks
results from a rarely attained ccmbination of magmatic conditions.
Volatiles, acting both mcechanically (aiding liffcrentiation) and
chenically, are probnably important in addition to the action of
nornnl differcntiation processes., The presence of volatiles
during volconic activity in the Minerva Hills - Springsurc region
is borne out by scorinccous and vesicular pyroclastics and lavas,
nd probnbly by agglomerate which suggests release of volatile
pressurc., Richards (1918) reportcd a nosean-bearing phonolite flow
from near Springsurc =nd the coexistince of this undersaturnted
rock with pernlkaline rhyolite in the sane petrographic province
is difficult to explain. Possibly volatiles cnrried away a high
proportion of alkalis during eruption, liaving nn oversnturated
fraction (rhyolite) and producing an alkali-enriched undersaturnted
(phonolite) lava. However, the petrogenctic origin of the
Springsure Veolennies from rn nlivine basalt nagna, on present
evidence, is not clcar. The successive appenrance »f rhy-lite
agglorncrate, trachytic pyroclastics and olivince basalt flows in
the volecanic pile in the Minerve Hills ~rea suggests the original
nagra was successively differentiatcd and regenerated, at least
twice, with accompanying phasces of explosive activity.

The large sheet of olivine basalt covering much of the
eastern part of the Enmerald arca is possibly also relatcd to the
Hoy Basalt, a similar olivine basalt. It is postulated that the
clivine basalt was cruptcd from the vents ncw filled with Hoy
Basalt. At the tine «f extrusion the Retreat Granite and sedinents
of the Drurmmond Basin pr bably formed high land and the basalt
flowed nmainly eastwarl wherc prcbable Terfiqry sediments had nlréaly
accurulated in a shallew basin. Outlicers of basalt occur high
up on the Drummond Basin sediments and suppcrt the idea that a
stcep eastward land surface gradient cxisted during the eruption
of the basalt. Contemporancous extrusion of the sane lave nay
have occurred fron vents in the Mincrva Hills region, although
activity prrbably began herc at a later stace with the foernation
of alkalinc-enriched differentiates in cupelas, risins from the
nain nagna chamber, Further detniled petrography nay prove the
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Hoy Basalt and the olivine basnlt sheet to be petrogenetically
unconnected. On present evidence, howevcr, the undiffercentiated
lavas and vpyroclastics, thoe Springsure Vnlecanics and the Hoy
Basalt would seen to have a common nagmnntic origin.

Lre of the Velcanics

The undifferentianted lavas and pyroclastics are regarded
a8 probable Tertiary because they overlie and are interbedded with
sediments which have yielded probable Tertiary fcrsil plants
obtained from beres (Reid and Morton, 1928). Thie Springsure
Volcanics are slightly younger in age.

The plugs of Hoy Basalt are =t lenst post-~Lower
Carboniferous on the evidence that they intrude the Ducabrook
Formation. Althouch no intensive contects nre scen, steep dips
in beds nf the Ducabr <k Formation occur immedintely cast of the
plug =t Mount Scholfield. However, a much younger ngc, probably
Tertiary, is suggested on the following evidence:

1) The possible petrogenetic relationship t~ the
probable Tertinry olivine basalt flows to the east.

2) The youthful nmorphology of the plugs allied to the
appnrent fast rate of mechanical destruction as seen in
the young ‘'active' screes.

3) The plugs have fairly strong magnctic fields.,
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UNDIFFERENTILTIID CLINOZOIC

Grov:ls

— e —

&L large part of the Zmerald Shecet arca is covered by
Coinozoic gravels, In the Rubyvale~-Tonahawk Creck area
sapphire-bearing gravels consist mainly of sandstone and pebbly
sandstonc similar to the Mount Holl Conglomerate. Thoey vary
considerably in thickness and in places are covered by scil,
Similar gravels occur near Mount Hoy and probably represent
outwash fans from thce range formed by the Mount Hall Conglemerate,
Longman (1932) descrites a jawbone of a gient marsupial cof the
Nototherium type from the gravels near Rubyvole which indicates
a probable Pleistocene age.

The sediments of the Drummond Basin are ccovercd in places
by 'billy' boulder and pebble gravels which ceontnin sapphires
at The Willecws.

L large part of the Permian rocks north of the Central
Railway are covered by gravels, censisting of qunrtz pebbles set
in a silty or lecamy matrix. In places, especielly west of
Cearca Hemestead, consolidnted gravels form horizontal caps to
Permian outcrops. The grovels cre probably fluviatile in origin,

Other Deposits

Large areos mapped as wndifferentiated Cainozoic (Cz) on the
Emerald 1:250,000 mep in the eastern holf of the region include
goilae, sands and lacustrine Tertiary scdiments.

Small mesas north of Rubyvole arce probably partly lateritis-
ed silt o2nd gravel.,

Dark, heavy-textured soil forms downs country in the east
of the Sheet arcea end is usunlly underlain by baszlt., Thin
sandy so0il and sond covers much of the Retrsat Granite outcrop.

slluviun is thick along the Nogeoa River in the cast of
the Sheet area oand also along the lower courses of Medway and
Borilla Crecks, Crecks flowing west to the Bolyando River
off the Drumnond Range are accomponied by spreads of alluvium
where they reach the plain which extends west of the Sheet area,
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Oil.

Permian rocks in the Bowen Basin have been drilled for
0il immediately south and east of the Emerald Sheet area. Dry
gas was encountered in a few wells, notably A.O0.E. No.1 Reid's
Dome and Morella.

The Middle Bowen Beds in the Emerald Sheet area consist

of about 8000 feet of poorly outcropping pebbly quartz sandstone
and shale. A few marine fossil horizons occur in the sequence
which is probably wholly marine, being deposited in a marginal
environment. Insufficient detailed evidence is available to say
whether the Middle Bowen Beds contain good source and reservoir
rocks. No bore samples were available and only surface rocks
were examined during the prescnt survey. The shales, which rarely
occur in outerop are possible source beds and the sandstone

possible reservoir rock. The decepest bores into the Middle
Bowen Beds are the Cullin-la-Ringo Homestcad bore (800 feet)
and Deep (745 feet) and Dip (630 feet) bores on Theresa Downs
property. The logs of these bores are poor (Hydrology Table);
the dominant lithologies appear to be shale and sandstone. The
Middle Bowen Beds have been folded along the castern margin of
the Anakic Inlicr, forming a structural extcnsion of the
Springsurc Anticline. The folds, notably the Fernlecs Anticline
and the anticline north-west of Emerald, form possible oil traps
(Figure 24). To the east of this folded belt the rocks thicken
and dip regionally eastward (Robertson, 1961) beneath the Upper
Bowen Coal licasures, Tertiary basalt and Cainozoic deposits.
The Middle Bowen Beds have been intruded and arched up by volcanic
plugs, domcs and dykes of the probable Tertiary Springsurc Volecanics

The Upper Bowen Coal Measures are mainly a poorly
outeropping scquence of pebbly sandstone, shale and coal, probably
deposited mainly in shallow freshwoter. Abundant worm tracks
indicate the basin floor was acrated.

The Devonian-Carboniferous rocks of the Drummond Basin
consist of about 16,000 feet of volcanics (up to 2000 feet) and
sediments. Coralline limestone occurs in the basal, dominantly
volcanic, scquence at Glendarriwell, in the Emerald Sheet arca,
and in the Nogoa Anticline, in the Springsure Sheet area,
indicating a marine enviromment. However, no marine fossils occur
in the sequence above this basal unit and, mainly for this reason,
the Drummond Basin has been regarded previously as primarily a
freshwater basin. The sediments consist of quartz conglomerate,
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sandstone, siltstonc and shale, containing derived and primary
volcanic moterial. The presence of branchiopods (Shell (Queens-
land) Development Pty Ltd, 1952) and algal limcstones, both in

the Telemon Formation, and fish remains in the Ducabrook Formation
suggest an estuarine, rather than freshwater, depositional
environment. The presence of abundant plant remains does not
nocessarily infer a freshwater cnviromment. Cross bedding,
lensing of beds and disconformities throughout the scquence

suggest shallow water conditions. Possible source beds and
reservoir rocks occur in the sequence; dark shales are rare and

multicoloured shales common; sandstones are comw-n. The rocks
are folded into broad anticlines and, where they are not deeply
eroded or faulted, provide good traps. The rocks have not been
intruded by large igneous bodies; a granitic stock near Silver
Hills Homestead is the largest intrusion. Plugs of Hoy Basalt
occur at Black Peak and Mount Scholfield and dykes and possible
gills of basalt occur notably along the eastern margin of the
Drummond Basin.

The part of the Drummond Basin in the Emerald Shect area
lies within the 'mobile' marginal belt of the basin which is
faulted and intruded. The oil prospects in this area are therefore
regarded as slight. However, to the west, where the Drummond Basin
is covered by Mesozoic and Cainozoic sediments, conditions may
have been more favorable for the formation of o0il because of
quieter, decper water, and for the accumulation of oil because
of probable gentler folding and a later cover of Mesogzoic rocks.

Underground water

All details concerning the available bore records have
been set out in the hydrology table.

A large number of bores have been sunk in the Emerald
area, most of them in the eastern half, in Permian rocks, in
Tertiary basalt with interbedded lake deposits, and in superficial
deposits. Some bores are present in the western region in the
Drummond sediments and in the granite and metamorphics of the

Anakie Inlier, but no records arc aveilable for these bores.

. water producers.
Most bores sunk in the basalt were successful On Gordon

Downs property, in the north-east corner of the area, 25 bores
were sunk between 1923 and 1960, and most draw good supplies of
excellent water from the basalt. Tertiary lacustrine gravels
penctrated by some of the bores, and others in the Emerald area,
are good aquifers also,



Name of Borc

Property Date

Dcpth

EYDROLOGY

TABLE

Water
level

Water
struck

i

Supply

Quality

Strota

Balcombe

Bottom

Bottom

Burn lMeadow
Hs.

Central Creek
Hs.

Champion

Comet

Cottrge

Crystal Cree

1926
1942

Gordon Downs

Montrose

The Glen 1942

Burn Meadow

Central Creek

Gordon Downs 1959

Burn ileadow

Corozn 1959
Carosg 1059

Cullin-la-Ringo

Hs.

Deep

Dip

Druces

Oakhole

Cullin-la-Ringo

Thercse, Downg 1961
Downs

Theress,

Cullin-la-Ringo

Carosa

(in Tect)
170
272

272

250

2:0

329

sbout
800

745

680

(in fcet)
70

(in fcet)

110

110

303, 315

90, 102, 30
125

200

60

100, 105, 168
213, 245

(in g.p.h1.

()

AR50
640

640

1000

lox £

N

o
~O
1

330

)

exccllent

good

poor

good
stock

good
gtocl:

salt

cood

gtock

1o record

0-52"'" brown bognlt: - 105!
~150" liuscetone & clayy 205!
-215" dry gr. oy back: — 407
-248" blue shale: ~251!
272" concue savdstons with

browrn bnsnlt
grogy boeks
llm“vtone & clay:
blue roclk;

conrsy

2151
m24Ql
24!
251!

0-52"
~105"
~150"
-205!
272!

0-70" clny ~rd stone oA

Sondroelk

O-2" soil; 10! roelk
=104 coloured g
240" shle snd sandrocis

~250" gonérock:s -280' sholoe o

coloured

O-1"' goil:e =307
-40" u&ndrucm° =75" claye;
~1€0" colourcd sh-le:

~329' clny with bands of sondre

grovels

D-16"
~561

~-102!
-115"

red cloys
aoft uahurook;
coal:

bo u:]—9

~24!
GO

£t 225" conls  below this sond

clay and

02891 colourcd clayu: m745'
smell bonds of shale arc

0-3' goily -40! evelly ulg@*

~G3Y 50 “rocxg mr“dy el 40!

~140! Culonreu cloy: =6090! uh

0-153" baselt

0--12' cloy:  =02' orn \’*“<)"" 1l
e u‘Juvlvd clas RN
~210" wrndy Uumiu, -2H 1!
~-261" drrk shole with sondrock

=)

ol Dbore.

T

woterworn

soft sn2
dork shiles

-112" sandrock % chale:
-125"' sondrock & sh-le.

srensy brck;
bl ; ruckj

crey o orod marls

Li‘ ({ Iif ,l’l
5Vbbles.

dry QT,JV\/‘Luy bf' 1\.
grey &
blue shnlef
red marls

gandstone and watcrworn gravel.

aondrock.

o
]

ndarock and cloy:

nd sohndrock,

oclk,

ndrocks

itty rock,

?

sandstonc.

srrndarock with
coal oo oS,

green shules
o oond

1ogrs

e oy o
sararocks
o

‘1)rock°
~t bottom

9

7

red marl;

gandrocli.




Nome of Bore

Proverty

Date

Depth

HYDROLOGY TABLE

Water
struck

Woter
level

(contd)

Supply

Quality

Strata

tordon Downa

¥o.1
"No.2

"o, 3

"No.10

"No. 11

"No.12

"Ko.13

"o« 14

"No.15

"o.16

"Ho.17

Gordon Downs

"

n

f

T

1623
1923
1959
1923
1955

1923
1949

1945
1960

1959

1939

1925

1926

1959

{in feet)
Y
54
126
212
271

376

191
327

193

165

387

191

(in fcet) (ir feet)

56 40

33 20

90 67

202 115
200,217

147

28, 148 (salty) a3
214,240, 253

192 G0

141 140

13

173, bez

375 350

116

136,256

1700
1000
720
1500
300

450

290

300

300

(in z.0.h.)

excellent

good
stock
excellent

rood
stock

excellent

sood
suock

Zood stock

0-56"
0-3!

goil and sondstones =72' basslt.

goils 547 buasnlt.

0--23' clhy and bonlders:; 126" basalt.

O--42' bronlt: ~190" cluysy -2
e

12" fine and
conre

) se sandstorne,
O=Htgeil
=271" basalt with some limeostone beulders.

soll, clay & honeyconb rock.

0-150" basnlt; 253'-322' blick mudg
-376!' hard sondetornc.

0-35"

O-~15" woil, cl.y
=95" colonred cl-yu:
~144" ¢hloo

~2060 whit roel, wloic and
1}

Lagslte ~191' eley ornd sand.,

boulders;
110" hrd sand rockg

=211 ahivs houliors:

=219 shnle, rocl bars ond cosdl:
~2400 ol sheor 2460 conl;
B8 L ety ~291" conls

302" conl;
-3247 coal;

N PR oy e
Cowtoene and conls
o edoconls
.

~193 el g,

liregtone, rit ond
slirnery bock.

' linestorne and “1.vel;
1t & some cloy with quarts,

-

O-4% mondy loam;  ~L0' clay:
-170" zoft usondutone;
=177 0ily sardstone:
~191" coel;

~160" dark shale;
193" dark shale.

O=135" braalt: 522" shrloe ownd cocls
~-H2Z3" ¢oupgloncrate and cools
-051" alnle arnd cosl.

0=170" cluy; =160 fire guarts grndstones
=200" black slave;
-325" fine wialte sadotone; -

3 shinlaos
=378 cocl o woters -3

!
7 ! l"uy °

O=341 oopnlty 40! clnys
-106" linestor

=141 grvdatores
~175" sody licestonss -1

7

T oLl
S0 ldvestone;
1" vipe clay.

basalt

O=1C7" Loenlt, Limeotone 6lay;
<2400 eley Lircstors und sliopery bocks
~256" soft sanastore:;  -263' sandy clay.
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~ Liame of Bore

Property Dot

e

Depth

HYDROLOGY TABLE

Water
level

Water
struck

(contd)

Supply

Quolity

-
trate

“Gordon Downs
To. 15
" n

0.20

n "

To.21

ontrose To.1

" No.2

Mt Macdonz21ld

Pelican

Prince?s

“  Rowley's 7ell

Ronnoc Downs
Hs.

Salt

" "

Wyoming Hs.

Joraon Downs 193

A o
fiongrose

Cullin-la-Ringo

Theresa Towns

Cullin-la-Ringo

Caros

Ronncec Downs

Gordon Downs

St Helens

o Dowrs

Wyoming

~J

o

(in £

281

101

250

146

190

226

425
295

227

330

cet)

(in feet) (in feet)

272
192

492,585 150

75,85

65

1€0

114,150

27,134,
150

(in g.r.h.)

720

960

400

240

420

500

3

0

720

i

10

stock

good

stock

excellent

good

Food
g004

ae. e lt o sooed
crihs
~ealv and cloy.
0-1&0"' zandotone ond cloyg
-343" bl=ck slote;
-365!' black shale and ceal; -390' sandstone;

-465"' glates 594" s.rdstore.
0-3"
251
—63'
-91"!

0-3"
—221
-51!
~71!

soily; ~8' grovel and boulderss
brown baswlti; =35' clory =55
slippery bacl; -64' clavs

blue szreen basgnlt; 1017 baslt.

s0ft basalty

soily 11" blue bosolt; -15' blue metals
soft baegalty --26' bluo metal

soft bagzlt: ~55' cl s 5
black bosalt:s

Brown basalss
OS5t AT
=250 Cc.

¢ storey; -G boold soapstones

0=2'" whit . o1
sreer shaley =177 D osoity -190' red clay.

=137" sre
0-226"' mestly bosalt.

0-30' zravel; -425' shale nnd s°

0-285"' probobly 211 voleznics

no record

0-106" basalt; -295' gardctone, clay chalit,

0=180"' sandstore with coal scox

D=64" brown b2enlt and clays
o Lovse woud,.
A ) TR ( iy ey w57y )
235-300" sondstone and gr vels

-330"  Plzck shaole.

£0--15 1

and

1
4y Lo
wL - Srl b

gonl.otone.

0.-316" bloek soily 11! —zllcw basnlt;
=251 o 1ty ~5' srey rock;
=112 rOCK. .. sl baed at 1537,
and the wele botten. in blue wsoft
ot et 40T
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The deeper bores penetrate Pecrmian rocks. The water is
often found in coal measures and is of a poorer gquality, but
nevertheless is suitable for stock.

The sediments in the Drummon%ﬁ?%g}n and the metamorphic
rocks of the Anakic Inlier have littla/%otential, and property
owners in those areas prefer to build earth tanks and dams.

The rainfall in the area ranges from 20 to 30 inches per annum,

and is sufficient to keep the reserveirs filled.

Several bores Love been sunk in the granite of the Anakie
Inlier and small quentities of good water are ob.uined from some
of these.

Coal scams 4o not crop out in the Emerald aorea and bore
and well records (Hydrology Table) are the only indications of the
presence of coal. A4 7'6" seam was recorded from a well in
Portion 17v, Parish of Capella (lMaitland, 1895). The analysis
is: MNoisture 0.82%, Volatile hydrccarbons 57.52%, Fixed carbon
32.38% and Ash 9.28%.

Details of the coal in bores in the Emerald area hove
been set out in the following table:

BCR3 PROPERTY DEPTH OF COAL FORMATION
in fcet
Crystal Ck Caroa 90-102 Middle Bowen
112-115 Beds
Cullin-la-Ringo Cullin-la-Ringo at 225 IMiddle Bowen Beds
Homestead
Deep Theresa Downs thin scams
between 289 IMiddle Bowen Beds
and T45
Gordon Downs Gordon Downs 211-219 sone ccal
Nc.9 240-246 coal Upper Bowen
288-291 coal Ccal Measures

291-296 some coal
296-302 some coal
302-318 ccrl
318-324 coal

Gordon Downs No.12 L 160-191 coal Upper Bowen
Coal llcasures

Gordcn Downs RG. 13 w 135-522 scme coal
522-523 some coal  Upper Bowen
523-651 some coel Coal lMeasures

Gordon Downs No. 14 u 375-378 coal Upper Bowen
Gordon Downs No.21 " 343-365 some coal Coal Neasures
Taroborah St Helens ?-180 coal Middle Bowen

Beds




Gemstones

The Enerald Sheet area has not been a notable producer
of rirnerals, the gemstones of the inakie Field, principally
sapphires, being the only production of any valuec. The field
was first described by Jack (1882) while the most detailed
description has been by Dunstan (1902). Sapphires were first
recorded from the district in 1870, the ceposits being opened
up in 190C. The most productive period was from 1906 to 1925,
in 1920 reported production from the field being £65,831.

Since 1925 production from the field has declined, apparcently
because the richer deposits have been worked ou., and recorded
salecs have rarely excceded £3000 per annum and in a few years
have not cxceeded £1000 per annum. Records of the Department
of Mines show that the value of gems produced to 1960 was
£692,635. However as nany sales arc nade of which no record is
kept, the actual valuec of gems produced is probably much higher.

The main sapphire producing area has been in the vicinity
of Sapphire and Rubyvale, with the Willows Field some 25 miles
south-west being a later subsidiary field. Most production of
latter years appears to have come from this field. Sapphires
have also been found near Tomahawk Creek, but results from here
have generally been poor.

The sapphires occur as water-worn fragments in the deposits
of old watercourses which are mainly found on low ridges above the
alluvium of the present streams. The actual sapphire wash is
generally from 2 to 5 feet thick and varies from being a near
surface deposit to being 40 feet or more deep. It is worked
either by shallow open cuts or by sinking shafts.

Other minerals are found with the sapphires and include
zircon, pleonaste, garnet, topaz and tourmeline, but only the
zircons are important as gems. Some diamonds have also been
recorded from the wash.

Other Minerals

Slight mineralisation has been recorded from many places
on the Anakic Inlier, but none of these has ever proved to be an
economic proposition.

(i) Gold. Some alluvial gold has been found in the
sapphire wash and also in the present streams, At Basalt Hill
gravelly and sandy wash, below a thin basalt flow, was worked
for gold.
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At Mount Clifford, described by Dunstan (1898) and
Morten (1932), gold was mined intermittently from 1896 to
1902 and again intermittently for a few years after 1926, but
it appears that very littlc gold has becn produced. The gold
occurrcd in hydrothermally altcred slates caught up in a
diorite intrusion and also in veins in the diorite. This area
was first worked for silver in lodes asgsociated with bornite,
hematite, azurite and malachite (Jack, 1882). The oxidised orcs
arc in all cases highly ferruginous.

(ii) Copper. Snme copper mineralization, mainly secondery
carbonates, has been observed in several places in the southern
part of the Annkie Inlier. DMalachite and azurite are common in
several lodes at Mount Clifford. Copper deposits at Kettle Creek,
north-east of Rubyvale, werc described by Morton (1931). The ore
consisted mninly of carbonates, probably associated with a nearby
diorite intrusion.

Copper mineralization has also becen described from granite
of the Anakie Inlicr near the morthern Sheet boundary. Morton
(1931) described the mineralizntion, ores cont~ining gold,
silver, copper and lead (the latter two as carbonatcs) being found
in siliceous chlorite lodes in granite, gencrally greiscnised in
the immecdiate vieinity of the lodes. From the same area
Reid (1945) described copper mineralization at the junction of
gronite and greisen. The granite is not mineralised, but the
greisen is impregnatced with copper carbonate and copper silicate.
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APPENDIX I

PETROGRLPHY OF DEVOHI/N - C.RBUNIFEROUS ROCKS

by
Boverloy R. Houston (Q.G.S.)

Undifferentiated Volecanics from Gleondarriwell

GSQ/R

Microslides- GSQ 2802 ox Specimeni- 1809 Ficld No.s- 40/3(a)

Four Mile li~p:= Imernld

Lir Photo (B.ii.R.)s= Emcreld No, 3= 5083 Run:= 6

Location:= Glondarriwell
Formetion:= Undiffcrentiated ALges= 1liddle Devonion
Mocros— L mossive, ironstrined (yellew), medirmegreincd, gronitic rock.
Micros—
Toxturcs- Porphyriticy phenocrysts (about 65% of rock) mnkcdral,
cmbayed, 0.5 to 3 mm. Groundmees consists of anhodra (commonly ~bout
0.04 mm,) nnd abundant ~rcas (commonly about 0.2 mm.) of graphic end

ryrmckitic intergrowths.

Phcnoerysts:~ Poinsh Feldspers nbout 30% of rock; zltcred to
clay minerels.
Plagioclnscs
Quartzs cbout 205 of rocks slightly strainod.

Grouncnnssi— Zuartzs

Feldgpnrs altered.

Ipidotcs yellow.
Clinogoiscites: minor.

ificns colourless to palc yellow; minor.
Origins= Igncrous; ?intrusive.

Namec:— Lltercd QUIRTZ-FELDSP..R PORFTHYRY.

Microglides= GS@ 2797 cx Speeimens- gggéﬁ Picld No.i= 40/4
Four !ilc lizps— Tmcrnld

Lir Photo (B.1I.R.):= Incrnld No.:= 5083 Runt- 6
Locntions— Glondrrriwell

Pormetions= Undiffcrentisted Lgcs= Ifiddle Devenian

llacro:- [ massive, cxtrcemcly altcred, clastic rock contoining rounded frogments
up to 6 m.

icros~ This rock is citremoly alterced but ~n ~bundence of fragments of
voleanic ruck (domin~ntly rh?olitc) and broken crystales of guortz ond
feldspar occur. The matrix appears to be tuffaccous, ~nd is rich in
chloritc,

Origini= Volernic, pyroclostic; probably princry.

Namcs= CRYSTLAI~LITHIC LIPILLY TUFL.
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Microslides~ GSQ 2798 cx Speeimen L7 Ficld No.:- 40/5
- e e L
Four Milc ‘lap:—~ Imernld
Lir Photo (B.7.R.)s~ Emcrald 0. 5= 5083 Runi=~ 6

|
|

Location:~ Glendarriwell
Formntions=- Undiffcrentiated hgee=1liddle Davonian

Hacros= An oxtromely altered, irrcgularly laycered ~nd ironstained, fine - to
conrsc—grnined rock,
IHicroi- This rock could not be sceticrad satisfocterily.

The follewing choracteristics ~rc ovidents-

(1) The rock is clnastic.

(2) The clests are (2t lonst) 0.01 to
1.5 mm,

(3) Froguents of pre=Devenian "gronitco!
~nd of spherulitic riyelitc con bo
recognised.
Neones— ?SILTSTONE.
GSQ/R

Hicroslides= G3Q 2799 ox Speeimons~ 1806 Ficld Fo.i=- 40/?3

Four iiile llaps= Emerald

Lir Phote (Baii.R.)i= Encreld He.:= 5083 Run:- 6

Leeotions= Glendorriwell
Formations—- Undifferentinted Lges— Micdle Dovenian
Meeros- Essentirlly similar to 168/5.
lficros- similar to 168/5 cxecpt in the following dotoilss—
(1) Phenoerysts moke up € 10% of 40/7B

(2) The pheneerysts in 40/7B are 0.2 to 5 mm,.

(3) The groundmass of 40/?3 has o grain size of
about 0,02 nm.

(4) Intcrgrowths ~ro rore in 40/73.

Names= HHYOLITE.

ilicroslide:- GSQ 2801 ex Spceimens- gggéR Ficld No.:= 168/3
Four liile Maps—= Emcrald

Lir Photo (BJM.R.):i= Bucrnld Hoes= 5083 Runi- 6
Locntioni— Glend~rriwcll

Formotions= Undifferentiatced dgei=lliddle Devoninn

llacrot~ L massive, fine-grained, pinkish-grcy rock.

Hicro:= Esentinlly similor to 168/5 cxcept in the following deteilss-
(1) 168/3 is not porphyritic or ~mygdaloidal,

(2) Spherulitic ~nd graphic siructurcs arc much more
abundrnt in 168/3 than in 168/5.

(3) Hiner opaques ocour in 168/3.
Namos- Sphorulitic RHYOLITE.
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Iicroglides- G870 2803 cx Speciicns- iﬁ%g“ Meld Noai- 168/5
Four Milc ilop:=- Emerald
[ir Phote (B.M.R,)s- Bacrnld lice 3= 5083 Run:=- 6
Locntions=- Glendarriwell
Formntions— Undifforentinted Lges- 11iddle Devonicn

ineros=- [ mrosive, fine-graincd, light grcy porphyritic rock.

Toxturci= Porphyritic; phencsrysts (> 5% of roek) are snhedrnl
ond subhedral lath--shapod or anhenirnl cquont crys “ls, comaonly
cbout 1 rm.§ scie of the erystals are surrcunded by @

"roaction rim" (up to 0.25 1, ) of radinting fibres ~nd grophic
intcrgrowthse The groundmess hos ~ grnin size of nbout 0.03 mm.
rnd. consists of cquant onhedrnl nnd subhedrel ceicular erystals.
Sphurulitic ond grophic structurcs cre commone [mygdules

< 5% of rock) are 0.5 to 1 mm. ~cross ond surrounded by an

irrecgular fringc.

Phenserystei~ feldppnr: dwinont; cligoelnes 2nd potnsh feldspers
somewhat ~ltcred to lightly ironstainced clay minorals.

Qunrtzs onhedrel.

Groun’nnssi- Quortz:

Potagh Feldspoar

Olig elngse
CL" 1

i
o

Lmvedulesd- Quartz, fringed with chlorif

Origins= Voleconic, cxtrusive.

Nomet= RUYOLITE.

vogeo Inticling

GSQ/R
llicroslidoz= GSO 2829 ex Speeimens- 1844 Ficld No.s= S5P53/7
Four liilc lnpni= Snringsure
Lir Photo (B.i{.R.):~ Springsurc Ncoes- 5018 Runs— 2
I‘JOI"tho
Loentionsi= Nogon Jinticline
Form~tions~ Dunstnble 4ges= 1iddle Devenian

Mheros— S mnssivo, fino—-grninced, purplish-grer rocl irregularly sireclked with
buff=cclourcd nnterinl.

iiieros—= The coriginnl rock consists of somowhat cloudy crystrlline coleitc which hns

been irregularly invoded by chnlcadony. Subsequent portinl reeryvatnllisgntion
hes token ploce.

Origins= Llterntion of ~ sediment~ry rock.

Home i= SILICIFIED JTIESTONE.
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- Microslide:= “07 2704 ex Spesiawcns- 10407 Ficld Ho,:= 26/5

Four Mile Map:~ FEmerald

Air Photo (2.11,R.):~ BErerald No.:= 5025 Run:- 8

Location:~ Iit. Zeaufort fnticlinc.
Formation:— Telemon Agca— Devonian~Carboniferous

Macro:= A massive, fine-grained, pink rock.

[ ]
Micros=
r Texturci-  Clastic; consisting of about 40% phenoclasts, 30> shards
and 30% very fine-grained matrix. The phenoclasts are 0.02 to
0.15 nm., of low to moderate sphericity; some are broken and/or
corroded crystals; many are fringed by an extremely finc zone of wica.
Phonoclastsi~ Feldspars oligoclasc and potash.
Quartz
Biotite
Muscovite
Voleanic rock (finc-graincd)
Epidotc
Shards - Homatitic.
Matrix:- Tuffaccous
« Origini- Dssentiallr voleanic, pyroclastic but containing & significant
fraction of redeposited grains.
Names- SANDY - VITRIC UMK
GSQ/R
Microslido:~ GSQ 2705 ex Specimeni- 1661 ficld No.:= 26/11 (a)
Four Mile liaps= Emcrald
Air Photo (B.I7.R.)s— Emcrald Mo.s- 5025 Runs- 8
Locations= Nt. Beaufort Anticlinc.
IFormation:~ Telcmon Age:= Devoninn-Carboniferous
lacro:- A massive, fince~graincd, dark brown rock.
Micro:=
4 Texturc:i— Porphyritic; phonocrysts (about 10{% of rock), aciculer,
| « 0.2 to 1 mm. Groundmass intergranular, fluidol, sbout 0.11 mm.
\' Phonocrystsi—- Lobradoritc.
Groundmas: = Labradorites about 50% of rock; wccicular.

Pyroxencs gronular, hematite-gtained.
Opagucs: oxidiscd.
Scrrentines minor; secondary.

-

Origins—~ Igncous, cxtrusive.

. Namos— BASALT.
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Microslides- GSQ 2707 ex Spcocimeni— 1663 Fiold Nos- 26/12
Four Hile .inps- Emerald

Air Photo (B.1i.R.):~ Emcrald No. 3= 5025 Run:- 8

Locations-~ Mt. Beaufort Anticline
Formations— Tclemon hges- Devonian-Carboniferous
Mecros-= Dark grey limestonc displaying a concentric and radicting structurc.

Micro:= Thc rock consists of partly rcerystallised calcitc. The structure
may be algal.

Namc:= Partially rccrystallised ? ALGAL LIMESTONE.

GSQ/R
Microslideo:— GSQ 2697 ex Specimeni- 1636 Ficld Noi~ 355/5

Four Milc Map:= Jericho

Air Photo (B.il.R.):= Emcrald Nos- 5032 Runs=- 9

Locations= Mt. Beaufort Anticlinec.
Formations— Telcmon AZCE=- Devonizn-Carboniferous
Mecros— L massive, fino-grained, derk red-brown rock.

Micro:i-

Toxturcs~ Clastic; consisting of about 60% phenoclasts, 20% matrix
and 20% secondary metorisl. The phenoclasts are 0,05 to O.1 mm.,
commonly sutured, of low to moderatec sphoricity.

Phenoclasts:i= Quartz
Lithic Matcrial:s finc-graincd volconic and mica schist.

Feldspar

Mica

Matrix:—- Tuffaccous: henatite-stoincd.

%—%}{13- Coleitc: heavily limonitc-stnined, in part.

Origin:— Essentially sedimentary.

Nomes— Altered TUFFACEQOUS SANDSTONE,

—ricscmrem o,

Silver Hills Volecanies.

Microslides— GSQ 2692 ex Specimeni- gg?éR Ficld No,:= 141/1TL
Four Milc Mop:= Emcrald

Air Photo (B.L.R.)s— Emerald No.:= 5012 Run:- 4

Location:~ N.W.. 0l1d Silver !ills Homcstead

Formation:~ Silver Hills Volcenics iges= Dovonian-Carboniferous

Macros- /L massive, very finc-groined, pinkish-grey rocke.
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Micros~ The rock is cxtromcly altered cnd conegists ocssentially of irrcgular
fpateles” fus to 1 mm.) of cryptocrystsnlline mous’: iterspersed at rondom with
a coarscr (obout 0.15 mm.) mosaice Un to 35 opeque dust is feirly evenly
distribut d.

The rock consists cssonticlly of foldspar (apparently potash), alterod
to lightly ironsitcincd cley mincrals, with minor zltercd zcolitc.

Origins= Igncous, cxtrusive.

Name:- /Lltercd TRACHYTE.

Microslides— GSO 2693 ox Specimens- gg?ﬁa Field No, := 143/1
Four Mile Kap:- Emerald

Adr Photo (B.H.R.):~ Emcrald No.:= 5099 Run:- 54
Locations~ N. of Withcrsfield

Formations:- Silver Hills Volcanics Lges= Devonion-

Corboniferous

Macros— L mossive, fine-grnined, derk grey rock travorsed by irregular,
roughly parallol "laycrs" a groenish motcrial,

Mieros=—

Toxturcs— Porphyritics phcnocrysts ( < 5% of rock) 0.6 to 1 mm.,
subhedrnl to anhedral. Groundmnss pilotaxitic, nbout 0,04 mm.

Phenocrysts:=- Plagisclases cxtremely altered.

Groundmasss— Lobrodorites dominent: altered.

Scrpentines sccondary.
Caloritcs: secondnry,.

Cnlcitc: sccondary.
Opagquess granulars commonly oxidiscd.

"Green Leyors":- consist cssenticlly of o zeolitc mosaic (obout 0,07 mm, )
cnveloped in gerpentine and chleorite.
Origin:= Volcanic, cxtrusive; nliored.

Nome:- Altered BLASAILT.

GsSqQ/R

Hicroslidcs— GS7) 2656 c¢x Specimensi~ 1575 Picld No:=- 225/13

Four lile ilop:~ HEmcrald
Lir Photo (B.M.R.):=- Bmnernld No.:= 5075 Runs~ 5

Locationi~ N.W. of Silver Hills Homcstcod
Formations~ Silver Hills Volcanics Liges= Devonian=Corboniforous
Hocro:~ A massive, very finc-grnined, dork purplish-brown rock.

Micros=

Texturcs- Extromely altered; perphyritic; phenocrysts ( 10% of
rock) arc mostly subhedral (0.5 to 2.0 mm.)s groundmass
pilotaxitie, groin size zbout 0,08 mm,

Phonocrysts:- Oligoclasc: about 5% of rocks rltered, being replocad,
in part, by chlorite, antigorito, caleito or scricite.
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? Pyroxcncs < 5% of rock; completely mopleced by nggroghtos
of antigorite with sbundant cssocinted opagues and minor pyrophyllito.
Grovndmasss- The following mincrals con boe recognised:-

F2ldspars  aciculer crystols, nlteroed.

Opaquuiss  about 10% of rock3 grenular; tonds to be concentrated
cbout the phrnocrysts.

Intigoritc: sccondary.

Veing:= Rock is cut by finc opaque veins, with cssocinted hcmatite 2nd by
caleite veins.

Origini~ Alteration of volecanic extrusive rock.

Nemg:~  Lltered fluidal ?PYROXENE TRLCHYTE.

Microslide:=- G3Q 2657 cx Spgcimené- gg?éR Ficld No, 3~ 225/40
Four llile Map:- HEmerald

Lir Photo (B.'l.R.)z= Emerald No.3~ 5075 Runi= 5

Locations~ N.W. of Silvcr Hills Homestoad

Formotion:~ Silver Hills Voleanies Lges—~ Devonian=Crrboniforous
lncro:~ A massive, fine-grained, off-white, bedded sediment.,

Micro:-

Toxturc:- Clastic; phcnoclasts (about 30% of rock) 0,04 to 0.1 mm.,
mostly subrounded ond of moderate sphericity. The bedding can be
scen voguely, by slight increosos onc decrecsces in tho percentage
of phenoclasts, The matrix is very fine-grained with an abundance
of micaccous flekes. The coarser flakes tend to be aligned parallel
tc the bedding.

Phonoclasts:- Quortz:  about 25% of rock; scours as discrete grains and
o compoaite clasts of quortz mosaic.

Foldspar: aboub 5% of rock; alterod.

Metrixe= Jrrillaccouss zbout 70% of raucky muscovite and gericite ore

—

abundant.

Origin:= Scdimentary: probably derivcd from low grnde (quartz mica) mctomorphic
rocks.

Nemec:~  S/NDY /{IC.CEOUS LUDSTOIE.

lilcroglide:~ GSN 2664 cx Specimen:- 1582 Ficld Nos- 227/3

Four Hilc Map:~ Emerald

Air Photo (B.Y.R.)s— Fmerald No.:= 5075 Runs=- 5

Locations~ S.W. of Silvor Hills Homcstcad
Formetioni— Silver Hills Veleanies Ages- Devonien-Carboniforcus
Hacros~ A massive, very fine-grained dark reddish-brown fluidel rocks

phenoerysts up to 2 mm. occur. Thc rock containg abundent fine ( < 1 mm.,)
vhite "spots".
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Micros-

Texturcs-  Extromely 2ltercd; porphyritic-subhodral to cuhedral

~ ~ phonocrysts (0.2 to 0.9 mm.) make up ~bout 10% of rock.
Grouwnémass microcrystalline znd cryptocrystallines the
microcrystalline arens tend to be concentrated zbout the
phenoerysts nnd displey a fluidal structure. The "spotting"
seen in hand specimen appears to be duc to the variations in
grain size.

Phenocrysts:- Foldspar: (?0ligoclase): > 5% of rocks cnlcitised and/or
zcolitised, with minor pyrophyllite.

Pyrophyllite:s < 5k of rock; ragged flakes, greenish
in part, with minor associated opaquess possibly replacing
pyTOXCcne.

Groundmags:- Foldspar: > 80%; microlites.
? Bastites < 5% of rock; filling intcrstices.
Lpatite: <€ 5% of rock; cuhcdral, very fine crystals.

Opzquess < 5% of rocks; fine dust distributed at random.
Sccondary hematite is concentrated in part.

Origini=- Extromely alteratiocn of a volcanic extrusive.

emet= ALltored, fluidal ?PYROXENE ?TR.LCHYTL.

GSQ/R

Microslidc:- GSQ 2665 cx Specimeni= 1584 Ficld No.i= 227/5

Four Mile lap:= Emerald.

Lir Photo (B.il.R.):~ BEmerald No.s- 5087 Runs~ 6

Locations= 8S.W. of Silver Hills Homestead
Formationi- Silver Hills Volcanics Lgoi= Devonirn-Carbeniferous

Macro:— [ massivec, rcddish-brewn clastic rock with an abundonce of
voleznic fragments, up to 2 cms Therc is a prcdominance of fluidnl materiel.
Micro:=-

Texturc:- Clasticy fragments mostly rounded.

Phenoclastss— About 95% of ruck; volcanic meterial including vitric
tuff nnd silicificd spherulitic rhyolite.

Motrixs- BExtremcly fine-grained ( < 0.0005 mm.), tuffacccus;
limonite-staincd.

Origini= Voleanic, pyroclastic; whetheor any of the phenoclasts are
redeposited cannot be detormined.

Nameg:= ?.LGGLOMERLTE

GSQ/R

Microslide:= GSQ 2666 ex Specimeni~ 1585 Ficld Nos- 228/5
T A AR A P . % T LT LT

Four Milc Mapi- Emerald

Lir Phote (B.M.R.):- Emerald No. s~ 5087 Run:- 6

Locoation:= S.E. of Tadcastcr Homecstead

Formations- Silver Hills Volcanics Ages— Devonian-Carboniferous

Macro:- .. measesivc, biscuit-ccloured, very fine-grnined fluidal rock containing
rarc pink crystals up to 2 mm.




- Micros=—

Textures~ Extremely altered; glomcroporphyritic; phcnocryst clusters up
to 2 mm. meke up 5% of rock. Groundmnss cryptocrystalline, apparently
- crudely pilotaxitic. Lbout 15k of the rock is of irregular patches
of sccondary material, dominantly about O.1 mm. z2cross.

Phenocrysts?—- Plagicclasc & ? Sznidine: < 5% of rocks clusters of
cuhedral to subhodral lath-shaped crystols, cxtremely altered
to clay minerals.

Biotite: rarc flakess cxtremely altered.

Groundmagsi- Feldspar: about 75% of rock; unidentifiable altered
microlites.

Biotite: > 5% of rock; very finc flakes, extremcly altered.

Secondary ~ ?Zeolite: about 15% of rock; irregular "patches" with
Minerals = serrated margins. Cocntres contain cbundant minute
unidentifiable inclusions.

Limonites Light staining of entirc rock.
Origins- Llterntion of volecanic extrusive.

Namei= %?Zcolitiscd fluidal BIOTITE TRLCHYTE.

Microslide:- GSO 2668 ox Specimoni- ??343 Ficld No:- 231/3
Four Milc Map:— Emcrald
Lir Photo (B.IL.R.):= Emcrald No. s~ 5088 Runs- 6
- Location:= N.N.E. of Withecrsficld.
Formetions= Silver Hills Formation Lges= Devonian-Carboniforous

- Maero:- L maossive, very fince-grained, dark grey rock.

Hicroi- On overnll appearance, the rock scoms to have a "swirling" flow
structurc. Lbout 60% is of very fine opaquc dust identified mincragraphically
as "probebly ilmenitc with somc hematite" (W...H. Simmonds, Geologist)s

Lbout 20% fcldspar microlitcs arc distributed at random but display =
tondency towards parallcl alignment. ALbout 20% of the rock is irregular
transperent "eyes" filled with sccondary antigorite end minor pyrophyllite.

Origin:- fltcration of voleanic extrusive rock. The abundence of ?ilmenite
and sntigorite suggests that the rock was a fairly basic onec.

Name:= /Altered fluidal ?ILMENITE - FELDSPLR - LNTIGORITE ROCK.

GSQ/R
Microslides= GSO 2669 ex Specimens- 1597 Ficld No.s=- 246/2

Four Mile Map:= Emecrald

Lir Photo (B.H.R.):~ Emcrald No.:- 5088 Run:- 6

Locntion:= Mt. Borills Lren
Formation:= Silver Hills Volecanics ligees= Devoninn=Corboniferous

e Macros- 4 massive, very fine-grained, pinkish-buff porphyritic rock containing
foldspar phenocrysts, up to 4 mm. in length.

= Micro:-

Textures- Extromcly nltered, porphyritics phenocrysts (ebout 5%) subhedral
to anhedral, lath-shaped, altcrcd. Groundmass cryptocrystalline to
0,08 mm. anhedraj minor crude spherulitic structure occurs.
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Phonoerystsi- Peldspar (potash «ldspar ~nd 21bi+3): about 5, of rocks
mostiy altered to ironetained cley mincrals.

Grounimasss— Feldspar: about 555 of rock; hoavily sericitiscd.

Qunrtzs about 405 of rock.

Origins Alteration of volcanic cxtrusive rock.

Neme:~ Lltered Spherulitic RHYOLITE.

Microslide:- GSQ 2670 ex Spocimen: 1598 Ficld No.:= 246/3

Feur Mile Maps- Emerald

Lir Photo (B.IL.R.)s~- Emorald No.:= 5088 Ruis- 6

roetion;- Mt. Borills Lreo
Formation:~ Silver Hills Volecenics LgC= Devonion-Corboniferous

Meoro:- A massive, very finc-grained, pinkish-brovm fluidel rock with feldspar
phenocrysts up to 3 mm.

Microsi-

Texturcs- Porphyriticy phencerysts subhedrsl teo anhedrnl, 17th shaped,
mostly about 1.2 mm. in length; about 5,. o¢f rock; Groundmoss
pilotexitic, microcrystallinc. The rock is oxtremcly altered.

Phonoerystss- Foldspers «C 5% of rock; complotcly replaced by
sccondnry mincrals.

?Pyroxcnes < 55 of rocks replaced by antigorite with
associcted hematite.

Groundmass:— Plagioclasc: sbout 50% of rock; nciculnr crystalsy extremely
altered to clay minerals; appears to be more basic than oligoclase.

?lntigorite and ?Cley Minerals: nbout 405 of rocks sccondery.

Opagues: cbout 55 of rock; fine, granular.
Origin:- Fluidal voleanic oxtrusive which has bcen extremcly altored.

ames- [ltered fluidal ?B.LSLLT.

GsY/R

Microslidc:~ GSO 2671 cx Speeimens-- 1602 Ficld No,i=- 248/1

Four Mile }Mnp:~ Emcrald
Air Photo (B.X.R.):~ Fmerald No.:- 5100 Run:- 54

Locations= N.E., of Withersfield
Formation:= Silver Hills Voleanics Lges= Devonian-Carboniferous
Macro:= i massive, very finc-grained, dark grey rock.

Mieros=

Texturc:—- Ixtromely altereds cssentially brasgaltics; cryptocrystalline
to 0.05 mm, withmre crystals up to 0.15 mm,.

Congtituontg:- Plagioclase (andesine or lobraderitc): about 65% of roocks
acicular crystals.

Intigorites n~bout 155 of rock; filling intorstices.

?agnotito: about 10% of rock; cuhedral to subhodrals
with associntcd soccondary homntite, in part.

Calcite: about 10j% of rock; sccondary, dispersed at random.
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Veinings:- The rock is cut by Zine veins nf chlaosite and of quartz and
chnalcoedony.

Origins= 4lterntion of an igneous cxtrusive rock.

Names- Lltered BLSLAIT.

GSQ/R

Microslide:— GSQ 2672 ox Specimens- 1605 Fiold No.s- 249/12b.

Four lile Map:- Emcrald

Air Photo (B.M.R.):= Emerald No.:= 5075 Runs- 5

Locations-= Silver Hills, 1 mile west of Silver Hills Homestead.

Formation:= Silver Hills Volconices Lge = Devoninan-Carboniferous

HMecros- A mnssive, pinkish-grey fluidal rock with nbout 607> sceondery vein
anc cavity filling.

Micros-

Toxturc:- Host rock cryptocrystalline, allctriomnorphic-granular with some
zeicular crystals (up to 0,07 mm.). The sccondary material is
distributed at rondom in oxtremely irrcguler cavitics and occurs as
., finc meseic, with o grain size up to 0.3 mm, dominantly 0,05 mm.

Host Rocks— 4cid Feldsper (acid oligeclesc, albite or potash foldspar)s
prodominnont; onhcdrn.

Oligoclnscs acicular crystals; rorc.

?Mnfic lNineral: Rarc crystals, the largost being about 3 mm. x 0,25 mmg
replacod by pyrophyllite and opnque moterial (Poyrite).

Sccondary . Zeolite (?chabazite), quertz and minor ?potesh feldspar
liaterinl

The quartz fills the cores of the cavities and is, in general,
surrounded bv & fringe of zcolite.

Origins= The reck is somcwhat altored. L voleonic oxtrusive in which late
volatiles were nbundant.

Nome:- JLmygdaloidel fluidal TRLCHYTE.

GSQ/R

Microslides— GSQ 2675 ex Specimen:- 1608 Ficld No. s~ 250/1

Four l{ilc Map:- BEmerald

Adr Photo (B.M.R.):~ Emerald No.:= 5075 Runi- 5

Location:- 01ld Silver Hills, near homestead

FPormation:= Silver Hills Volconices Lecs= Devonian=Carboniferous

Macros- A magsive, fine-grained, very pale grey bedded scdiment.

Micro:= Esscntially similer to 225/4C except in the following detail:-

250/1 comprises cbout 805 phenoclasts in ~ motrix composed almost
entirely of sericite.

Name:- WMICLCEOUS QULRTZ S/NDSTONE.
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Gs1/R
Microslidss— GSQ 2677 cx Specivons= 1610 Ficld No.:- 251/9
Four Mile Ilaps= Bmernld
Lir Photo (B.il.R.):- Emorald No, 3= 5008 Runi- 1

Locntions= Saltwnter Ck., N.'. of Peck Vole Homestead

Formrtion:= Silver Hills Voleanics Ages= Devonian-
Carboniferous

Mecro:- L massive, finc-grained, purplish, banded and spherulitic rock.

Microi-
Toxturec:—

Extremcly altercd. Very thinly-banded, altcrnating 0.5 and
0.1 mm. bands. Thicker bands arc spherulitic, individual
structurcs having a diamcter of cbout 0.5 rme Thinner bands
comprisc, cssentially, fincly dendritic opoques. Fine veins
occur and arc roughly conformeable with the bedding.

Spherulitess~ Silicco - feldspathic; altered.

Veing:= Siliccous mosaic,
Origin:-~ /Llteration of n voleanic extrusive rock.

Nomes—=  Lltered banded spherulitic RUYCLITE.

GSQ/R

Microslides— GSQ 2680 cx Specimeni- 1615 Ficld No.:- 251/15

Four Mile lops=~ Emerald

Air Photo (B.M.R.):= Emerald No.:- 5008 Run:= 1

Locationi:= Saltwater Ck., N.W. of Perk Vale Homestead

Formotions— Silver dills Volesnics Lges= Devonian-
Carboniferous

Macros- . massive, pinkish-greoy, fine-grained sediment

Micro:- Dssontinlly similnr to 225/4C except in the following deteilss—
(1) Phcnoclastg:- meke up nbout 355 of rock.
Quartzs nbout 2075
Feldspar: ~bout 10/

Huscovitcs and Bintite: < 55

Zircons minor

? Hormblendes minor

cques: minor

(2) Origin:- Scdimentary; derived from low grade (quartz, mica)
metomorphic rocks nnd from granite.

Neme:=- SLNDY KIC.CEOUS MUDSTONE.
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CSY/R
Microslido:- GSQ 2681 ox Snccinuri- 1616 Ficld No.:= 252/1
Four Mile Mani—- Imernld
Lir Photc (B.l.R.)s~ Emerald No, 3= 5008 Run:- 1

Locations= S. of Saltwatcr Ck., N.W. of Peak Vnle Homcstead.

Formations= Silver Hills Veolecanics Lges= Dovonian-
Carbonifcrous

Macros— . massive, fine-groined, pink, irregularly fluidal rock with pink feldsper
phencerysts, many of which arce nligned, up to 2 mm,

Micros=-

Tcxturcs—- Bxtromely oltorcd. Porphyritics phenocrysts ( < 107)
cuhedr~]l to subhedral, nostly 0.7 to 0.9 mm. Groundmass
microcrystnlline, mostly crudely sphcrulitics in poart,
microfluidel, dovitrificd glass, heavily ironstained.
Irrogular sccondory, finc moseics are common ( < 10,0).

Phcnocrysts:- Feldspar (oligoclase and ? potash fcldspar)s
< 10> of rockj mostly very altered tc¢ ironstained
cley minerals. Some of the lamcllar twins have been replaced,
in part, by zcolite.

Grounémasss— JQuartzofeldspathics altered; ironstrincd, in gemeralj
oprque dust cbundant,.

Sceondary Intergrowths of gunrts ond zeclite fill cavities in the
Mincrals’ rock,

Originz:= [lteration of a voleanic extrusive.

Nemecs= JAltercd fluidal REYCLITE.

GSQ/r
Microslice:- GSO 2682 ex Specimens- 1617 Ficld No.s- 252/2
Four lile Mapi:- Emcrald
Air Photo (B.M.R.):~ Dmerald Ho. = 5008 Run:- 1

Locetion:- S. of Saltwater Ck., N.W. of Pcak Vnle Homestond.

Formation:= Silver Hills Volconics [pes—~ Dovoninn=-
Carboniferous

Macros- .4 massive, dork yellowish-brownm, fine-grained, rock displeying ~ marked

"awirling" pattern ~né traversed by numerous veins.

Micros=—

Toxtures- Extremely altered. Clasticy phonoclasts (2bout 30%)
0.2 to 2.0 mm. of twc typess= (as crystals, commonly broken
and corroded ~nd (b) rock frogments, commonly distortod.
Motrixz ocxtremely fine-grained with a very fine "swirled"
structurc. Sccondary veins axc very fine o~nd irregular.

Phenceclostgs=—-

(2) Crystols:-

Peldspar (oligoclase)s < 20 of rock; altored,
caleitised in pert with or without minor clay minerals
and chlorite; commonly fringed by n narrow zonc of iron
oxide concentration.

Quartz: < 1% of rock; straincd.

Bagtite:s =bout 1 to 275 with minor nssocinted
calecite and opoques.
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(b) Lithic Motorinls= nbout 12, of rocks freguents fringed by
o zone of coucontration or iron oxides.

Porphyritic trachytes predeminant.

Bastitec /ndesite: minor, groain size about 0.1 mm.

Motrixs= Tuffrececous: nlmost transluccent duc to the concentration cf
limonitc.

Veinss= ONuartz mosaic, fringed with iron oxides.

Zeolite occurs, apparently filling » cavity in the rock.

Oripgin:- Volcanic, pyroclastics phenoclasts probably, in part, redeposited
voleanic matericl.

Namc:- Altcred LITHIC CRYSTLL TUTF.

G30/R
Microslides— GSQ 2683 ox Specimons- 1618 Ficld No.s= 252/3
Four Milc Map:- Emereld
Lir Photo (B.M.R.):~ HBmorald Noo 2= 5008 Runs- 1

Locations- S. of Seltweter Ck., N.W, of Ponk Vole Homostead

Formation:- Silver Hills Formoticn Lpot= Dovonian=—
Carboniferous

Macros- /. massive, purplish-brown, very finc-zrained rock.

J ]

Micros—

Texturcs- Altered, intersertal, fluidal; groin size about 0,08
0 0.03 mm,

Constitucnts:= Plagioclase (? nndesine): zbout 55/ of rocks nltered
acicular crystols.

Clinopyroxcnes about 15, of rock; granular.

Opaoues: about 10j of rocks cuhcdral to anhodrnls

Intigorite & Zcolitcs about QOﬁ; filling intcrstices.

Lpatites o~ccessoryj; cuhodral,
Origins-~ Altcration of s voleanic extrusive.

Name:= Lltered fluideal BLS/IIT.

GSQ/R
Microslicdeos— GSQ 2684 cx Specimens- 1620 Ficld No.s=252/5
Four ifilc Map:—- Emcrald
Lir Photo (B.li.R.):- DBmorald No:z- 5008 Run:-1

Locations—~ S. of S~ltwnter Ck,, N.W. of Peak Valc Homestead.

Formation:s Silver Hills Volcanics Lpes= Devonian-

Carboeniferous
Mocros= L mossive, very fine-grainced, cderk pinkish-brovn rock, Scen
macroscopically, the thin scction displays o marked banding,

Mieros=~
Toxturcs- Ixtremely nltered. Forphyritic; phonocrysts (about 55)
arce subhedral to anhedral, mostly about 0.4 mm. Groundmass
spherulitic, thc structurcs being, in gencral 0.3 nm.
Extromely irrcguler "patchos" of secondnry mosnic make up
sbout 20, of rock. Finc dendritic opraques arc rolativoly
abundant.
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Phenocrystgi- Feldspar: ahout 5, of roct: crystels altered to ironstained
cloy minernle ond nanor scricive.

Groundmess:= Dssentinlly silicco-fceldsnathic,

Secondery  Quartz and zeolitc, commonly interpgrowm.
Mincrnlgs-

Origin:= Alteration of a volcanic extrusive.

Womes- Llterod bandced spherulitic RHYOLITE.

GSQ/R
Microslides- GSQ 2685 cx Spocimont- 1621 Ficld No.:= 252/6

Four Milec lMep:—~ Emcrald

Lir Photo (B.il.R.):= Bnerald No. - 5008 Runt- 1

Locationt= S. of Saltwater Ck., N.W. of Pcak Valc Homestend
Formations- Silver Hills Voleanics Lo s~ Devonian-Corboniferous

Macros- L massive, loached, whitish, finc-grained, spherulitic rock with
approximatoly 40, cavitics lined with finc crystals.
Micros—

Toxture:- fltercds spherulitic and cmygcaloidal. Spherules commonly
round, 0.3 mm. across, JAmygdules commonly, cllipsoidal, about
1 ma, by 0,5 mm.

Srhoruless—- Silicco-feldspathics altered with minor limonito-gtaining.

imygiules:= Quartz crystols,

Origins~ /Altcretion of a voleanic cxtrusive rock.
Nomo:— Altcred amypdeloidal spherulitic RHYOLITE.

GSQ/R

Microslides— GSQ 2686 ox Specimens- 1622 Ficld No.t= 255/1

Four Milec Mep:= DEmernld

Lir Photo (B.M.R.):- Bmercld No.:- 5008 Runs- 1

Locations= Saltwater Ck., N.W. of Peak Vale Homestend.
Formations:= Silver Hills Volcanics iges= Devonian-Cerboniforous

Macros= /L massive, finc-grainec, dark reddish-brovn porphyritic rock with a very
irregular "swirled" fluidal texturc. Phenoerysts are up to 4 mm. The rock is
traversed by a nctwork of very fine veins.

llicros-

Toxtures~ Extremcly altered and ironsteined. Porphyritics phenocrysts
(nbout 55) subhcdral to anhedral, somewhat broken and corroded in
part. Groundmass compriscs irrcgular extremely thinly-bonded
~ltercd moterial which has "swirled" obout the phenocrysts and
nbout coarsor—grained (obout 0,02 mn.) allotricmorphic-granular
"noduled which tend to be ellipsoidal in shaoie, ccmmonly about
1 mm, x 0,5 mm, Fince veins of finc-grainced sccondary mosaic traverse
the rock 2t 21l angles.

Phenoerysts:— Plagioclase (?0lizoclose or ?ilbite): about 10, of rocks
crystrls poorly-twinned, altercd to clay mincralss Commonly
broken and displaced by partinl infilling by secondary quartz-?zcolite
mosaic. Comnonly rimmed by ~ finc fringe of homatite or limonite.

Groundmags:- "Nocules"s about 15% of rocks feldspethic, altered and ironstainods
?dovitrificd glass.
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Thinlv-banded mnterinls= nhout 45 of rocks feldspathic with minor
scricite and clouded by cley mincrnls and ironstcining,.

Voins:- Quortz-zeolite intcrgrowth.
Qrigin:- Vclecanic extrusive, subscquently cltercd. The "nodulcs" probobly

ropresent xonoliths or cutoliths, picked up by the mrin mass of the flow prior
to flow and subscquent cooling., The mica 2pjpenrs to bo primary.

ame:= Lltered fluidnl RHIYOLITE.

GSQ/R
Microslido:~ (SO 2688 ox Specimons- 1626 Ficld No.:= 257/3

Four Mile Meps— Emornld

4ir Photo (B.MLR.)s=- Emerald Ho. = 5008 Runs- 1

Location:i=~ Gorge Ck., N.W7. of Peak Valc Homestoad.
Formotions- Silver Hills Voloenics 4gic t= Dovonian=Corboniforous

Macro:= i massive, pinkish-colourcd clestic rock with framments dominently
1 to 2 mm. One frogmont of spherulitic rock, 2 cm. 2cross occurs.

Hicros-

Toxtures= Extremely nltored. Clastic; phencelasts (a2bout 70, of o sizes:
of tws types - () rock matcrinl (b) crystals commenly broken and
corrocol. lntrix cxtremely fince-grnined. . nctwork of very fine
veins troverses the reck,

Phenoclostgs—

(2) Lithic moterials about 455 of rocks Cominontly
spherulitic rhyolite and broken spherules, with
nagsocintod sccondory clacite.

(v) Crystals: about 257 of rock; dominently oligocloscs
Hotrixs— Tuffaccous:s feldspathic, somowhat ~ltered.

Veing:= OQuertz, with minor intergrown zcslito.

Origin:- Afltoration of a volennie, pyroclastic. Tho rock fraguonts may or moy
not bc rederosited. The lack of varicty in the frogments suggests thot they
arc not redeposited.

Namo:~ Lltcred CRYSTAL LITHIC TUFF.

GSQ/R
liicroslide:- GSN 2689 ox Spocimens- 1627 Fiold No,:- 257/6
Four Hile lops=~ Imorald
Lir Photo (B.I%.R.):— Dmorald No.:- 5008 Run:- 1

Loentioni=- Gorge Ck., N.W. of Peck Vale Homestond,

Formntirni= Silver Hills Velernics Lgei= Devoninn-Carboniferous

Maoros—~ 4 mossive, finc-grained, purplish-brown, porrhyritic (up to 2 mm.) rock
which hns o marked flow=banding.

Mieros=

Toxturcs- Extremely nltorcd ond ironstained. Porphyritic (about 10.);
phenoerysts subhedrel to anhedral, somewhat broken znd corrodod,
dominently 1.0 to 2,0 mm. Groundmnss bondeds domincntly an
intricato moscic with 2 groin size of 2bout 0,05 mm. Interbandod
erc very finc bands of very fine-groined matorinl. Roughly
conformable veing of sccondrry mosaic nre quite abundent.
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Phenoerystss— Flasioclose (?01igoclase): << 105 of roecks altorod to
cloy minernls and ironstoined.

Boatite (aftor Phugzite): < 575 of rock with abundent associated
OPIqUeS.

Groundmasss— logaics feldspnthic; clouded by nltoration and opnque dust.
s 4

Finc bonds: cryptocrystalline feldspathic and micacoous.
Voins:~ Quartz with or without zeolito and/or caleito ond/or foldsper.

Origin:- /[lteration of voleanic cxtrusive. Bonds possibly represont
individucl flows.

Nemo:~ Altered TYROXENE TRICHYTE.

GS/R

Microslidoz- GSO 2690 ox Spocimens~ 1629 Ficld No.s- 261/6

Four Milc Mop:= Emcrald

Lir Thoto (B.ii.R.)s= BEmersld No.2- 5008 Runi- 1

Locations= Snnke Ck., N.W. of Fonk Vale Homestood
Formotions= Silver Hills Volcanics Lgces= Devonion-Corboniforous
Macro:- /L massive, derk rod, finc—-greoined rocl.

Micros- Basically similar tc 252/2 but with the following differcncoss-

(2) 261/6 contains phenoclnsts of sphorulitic rhyolite os well
a8 trochyte ond ondesite.

(b) The motrix of 261/6 contoins numerous devitrificd shords.

(¢) The metrix of 261/6 is donscr then thet of 252/2 and stnined
with hcmntite, not limonite.

Names=~ Lltercd LITHIC CRYST.L TUEF.

Teleomon Formntion

Iicroglide:~ GSQ 2650 cx Specimens- $§§4R Ficld No.:- 140/7L
Four Mile linps= Emcrold

/ir Photo (B.II.R.)s= Emernld Yo, 5= 5075 Runs- 5

Locations~ S. of 0lc. Silver Hills Homestead.

Formation:~ Telecmon sfes= Devoninn=Carboniferous

lacro:~ L mesgive, pinkish-grcy rock, rich in feldsuar.

licros=

Toxturcs= Porphyritic; phonocrysts (about 60,5 of rock) subhedral to
cuhedral, 0,25 to 4 mm.; groundmass cryptocrystallinc.

Thenocrysts:- Plegioclase (andesine): originally about 55, of rock;
extremely oltcred to scericitc and/or chloritc snd cpidote.

?Hornblende: cbout 5,5 of rock; pscudomorphed by sceondary
chlorite, cpidotc and opnquc meterinl.

Groundmngs:= Compriscs acicular fcldspar, chloritc and minor gpidote.

Origins- Hydrotheimal alterntion of a volesnic cxtrusive raock.
Namo:~ Lltered NDESITE.



4.

Microslides— GSN 2651 ex Specimeni- gggéﬁ Ficld No,:- 140/7B
Four lile Maps=- Bmcornld

iir Photo (B.i.R.)s=- Bmoreld No.s- 5075 Runi- 5

Location:= S. of 0ld Silver Hills Homestend

Formntion:~ Telemon Liges= Dovonian-Corbonifercus

Meeros- 4 mossive, light-groy, fine-graincd rock.

Micro:=

Toxturo:~ Porphyritic; phonocrysts (sbout 10 of rock) rnhedral to subhodrnl
shout 0.5 to 1 mm.; groundmess intersertal, asbout O.1 nm,

Phonoerysts:~ [ndosincs szussuritiscd.

Groundmoss:~ Jndesinc: about 455 of rock; lath-shaped crystols.

Dennine chlorites nbout 30,5 of rock; filling intorstices.

Ipidote snd Clinozcisites nbout 10, of rock; granuler.

Cnalcitos nhout 5/ of rock; cnhedral.
Origin:=- Hydrothermal altoration of volennic cxtrusive.

Nrme:= Alterc? JNDESITE.

GsQ/n

Microslides— GSQ 2652 ox Speeimen:— 1569 Ficld No.s— 140/8

Four ifilc Mroni= BEmeorald

Lir Photo (B.i.R.):- Emercld No.:= 5075 Runi= 5
Locoticni— S. of 01¢ Silver Hills Homestcad.
Formation:— Telemon LEgs- Dovoninn=Corhonifeorous

lincros- . moessive, fino-graincd, purplish-brown thinly-bedded clastic rock.
5 y Purj J

iticroi=

Texturc:= Clasticy rphonoclnosts about 95,5 of rock; theese frogments aro
~ngulsr to subrounded, of molerate sphoricity, C.05 to 0.1 mm.

Dhenoclastss- Lithic Hotcrials about 65,5 of rock; very finc-grnined micaccoous
moterial (7 schist) and ? tuff,

Qurtz: nbout 3075 of rock; groins commonly oompositc.

Matrixs- about 5,5 of rock; represcntod by rcddish-hreown cprque dust
filling the intcrstices of the rock. ¥Possibly concentrated by
slizht metomorphism.

Origin:= Very low srade ? metemorphism of sedimentory rock.

Namos= ? Mctomorphosed LITHIC S.ITDSTONE.



Shs
=sq/R

Microslidc:= GSQ 2654 cx Speciuen:- 1571 Fiold No,.:= 140/12C

Four Mile lop:— Dmercld

Lir Photo (B.M.R.)s= Dmcereld Hoee= 5075 Runc- 5

Locations— S, of 0l1d Silver Hills Homcstcad.

B e el

Formntion:- Telemon iagos— Devenien~Corbonifeorous
Mrero:= L massive, purplish-brovmn clastic rock.

Hicros=—

Toxturcs= Clastics about 90,5 phonoclasts. Groins 0.2 to 0.5 mm., rounded
to subrounded, of moderatc sphoricity, somewhot corroded.

Thonoclasts:— Gronitic Moterinls about 407 of rock; quarts, altered
foldsper (including oligoclnse), mico, grophic intorgrowths
and. rarc composite quartzofcldsrnthic grnins.

Lithic Matorisls sbout 50,° of rock; quartzitc, very fine-greined
micaccous matcrial, tuff, metesiltstonc and fine-groined matoriel
very rich in opnquos.

Motrixs— About 105 of rock; very fino~groined ? tuff; mostly reploced
by calecite.

Origins= LAlterntion of 2 clostic rock fommod by the contemporancous
copogition of ? nyroclastic cjecta and fragmonts dorived from a gronitie,
voleanic and mctamorhic torrain.
Jrme:=- Lltered ? TUFFLCEOUS LITHIC S/ANDSTONE.

GSQ/R

Microsliles- GSQ 2612 cx Spceimens= 1514 Ficld Ho,:= 225/9L

Four Mile Mops— Emercld

Lir Thoto (B.JI,R.):= Emcrald Nc.s= 5075 Tuns- 5

Locntions—= N.V. of Silver Hills Homestcad

Formation:= Teclemon Lpes= Dovoninn=Corboniforous
1%

Moercos- A mnssive, purplish brovn, clestic rock with fragments up to 5 mm,

Micres=

Toxturci- Clostic; rthenoclosts moke ur at lerst 85,0 of rocks Thesc
frogmonts cre commonly corroded and distorted; in goneral, their
sphericity is very low and the grein sizc up to 5 mm, dominantly
2-4 mn. The motriz (about 5,0 of reck) is cxtromely fine-grained
and nppears to hove flowed sround the frogments. Rondom sccondary
silicifiention makes ur chout 10,. of rock.

Phonoclastss— Lithic moterial: nbout 80> of rocks only some of tho fregments
could be icentifieds=-
vitric tuff (with abundont hometite dust) fluidal foldspnthic
volernie spherulitic rhyolite

Crystales feldspars obout 5, of rock; cxtromoly corroded.
latrix:= Tuffaccouss nbout 5 of rock. Extromely fino-zroined

Lltorations- Sccondery silicificntion (mce above).
Origins= Voleanic; pyroclastic.
Namos;- LITHIC TUFF.
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Microslidc:~ GSQ 2614 oX Speuiiions- ?E‘S%q Fiold Nc.:- 225/9C
Four Milc Mops—= Imernld
Lir Photo (B.l.R.):= Emcrald No.:= 5075 Runs- 5
Locations- N.W. of Silver Hills Homestead
Formaticns~ Tcleomon Lges= Devonicn=Carbonifcerous

Moecros= L messive, very fine-groained, purplish rock.

Vieroi=

Toxturc:- Clastic; nbout 30% of rcck is phencclnsts which ~ro angular
to subrounded (coricded in prrt), of moderatc to low sphericity,
0,01 to 0.07 mm, Metrix is extremcly fino-grained nnd mrkos up
about 60,5 of rock. Micn flokes, produced by very low grode
motomorvhism, mrkc up nbout 10,° of rock ~nd show ne prcforred
oricntotion.

Thencelrsts:— Quartz and Feldspar:- about 20k of rock,

Lithie motori~l (2 tuff)s obout 10,: of rock - morc rounded ond
cqurnt thon the quartz ond feldsror.

Motrixs- Tuffoccouss ahout 60, of rocks oxtremely fine-;rained and masked
by an abundance of finc hemntite dust which tends to be concentrated
in irregular bonds,

Micns (scricito and ninoxr muscovito) about IOﬁ of rock.
Altcration:~ The rock is traversed by fine silicccus veins and chlorite veins.

Origins=- Very low grade metomorphism of o rock procduccd by the contomporcncous
Aevosition of pyroclastic cjcetn and debris Jorived from the arosion of »

? granitic and veleanic terraine. Very low grade metomoryhism has coused mica
to grow, probably from nrgilleccous clements in the matrix, and hematite to

be concontrated.

Names— HMetamorphosc? SILTY TUFF.

GSQ/R

Microglides~ GSQ 2615 ox Specimens- 1517 Ficld No.s:= 225/10

Four liile lapi= Dmorald

Air Thoto (B.M.R,):= Bmerald No.3— 5075 Duni- 5

Loentions= N,". of Silver Hille Homestend
Fermntion:— Telemon Lpes= Devonicn=Corhonifcrous

Meocro:— /L mrssive, light grey peorphyritic rock with phenocrysts up to 2 mm.
an? with o fow xonoliths of very finc-grained dsrk grey mnterizl (4 to 8 rmm.)

Micros-

Teoxturc:~ Rock decomposed nlmest beoyond recognitions Torphyritics rhono=
crysts subhcdrnl to anhedral up to 2 mm. Groundmnss probably
intcrecrtnl, very fine-graincd.

rheonocrysts:— rlasioclase (7 andesine): cbout 35ﬁ of rock; oxtremely
oltored to clny mincrnls and/or sericite ~nd/or cpidote, ~nc/or
pennine chlocite, and/or caleite.

?Mafic incrals about 157 of rock; completely repleced by o
mixturc of pennine chloritc, cpidote (commonly rolntively conrse
prismatic crystzls) and coleite.

Groundmngsi- Lbout 40/ of rocks compriscs laths of feldspory finc chlorito,
gronul~r cpidote, fine celeitc and gericito. Iiner biotite occurs.

Xenolithg:= L finc=pgrained gronulor moss of epidote, pennine chlorite,
minor cnleito and scconinry quortz.
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Lltorations- Sceondary silicifiecation hns token plaee ~nd produced 2
discontinucus quortz mesgnic waich mckes up about 105 of the rock.

Origini- low grode metamorphism (mica) followod by hydrothermel alteration
of a porphyritic volennic rock,

Name:=- lfctamorphosed Mltered 7 [IIDESITE.
GSO/R
Microslide:- GSQ 2616 cx Specimens— 1518 Ficld No.:= 225/11

Four Milec Hap:= Emcrald

4ir Thoto (B.MeR.):- Bmereld No. 3= 5075 Runi~ 5

——— pr=———,

Locations= N.U. of Silver Hills Homestead
Formations—= Teleomon Loos- Devonion=Carboniferous
Mreros= L massive, lizht greoy calecarcous rock.

Micro:-

Tcxtures— Clastic in part; dominantly microcrystnllincs rcck contains
ebout 805 cquant to oblong bodies, nbout 0.2 to 0.08 mm. of
? orgenic moterial (possibly algel).

Phenoclastss— Quartz:s < 55 of rocks; angular to subrounded grains, about
0,02 mm,

Biotite: < 2 of rock; altered fine flakes.

Coment/Matrixs—- Cnleite: about 157 of rock; fresh microerystalline.

? Orgonic Romnings nbout 80% of rocky microcrystnlline enleite,
somewhot el udy.

Origin:- Iartial recerystallisntion of o silty ? orgrnic lincstone,

Nenmes~ 7 ORG/NIC LIMESTOND.

GSQ/R

Microslide:- GSQ 2617 cx Specinen:= 1519 Ficld No.:=- 226/1

Four Mile Mop:= Emcrald

Lir Thoto (B.M.R.):= Emerald No.:= 5075 Runs- 5

Location:= WN.W. of Silver Hills Homcstend
Formation:= Telemon Formoation Qﬂo:—Dovonian—Carbonifcrous
Moeros= L meassive, irrepularly-banded, light brovm, tough rock.

Micro:-

Texture:= Hornfelsic ex clastic; the banding roprescnts interlonsing
of sedimentary meterinl of varying: composition and grain sizo.
Tho lonscs nppear to have been of mudstonc, silty (average 0.04 mm.)
mudstonc and sandy (avernge 0.2 mm.) mudstonc. The rock now
comprisos ~ siliccous mos~ic (0.04 to 0.2 mm,.) intorsporsed with
verying amounts of micacccus mincrals.

Constitucntss= Tunrtzi- ostimatod nt about 255 of rock; ~llotriomorphic-
grenulnr, 0,04 to 0.2 rm.

Sericite:~ ostimatcd nt about 35, of rock; fine flskes,
faintly grecnish in colour.

Chloritos~ ostim~ted at =bout 20 »acks yellowish-groon
in colour.

lluscovite: estimated at n~bout 10,0 of rock; colourloss.
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Biotitc: cstim~ted ot > 5,5 of rock; plecochroic from sroen
to almost colourless (probobly verioty stilpnomelonc).
? Megmetito: ostimatod ot <C 5,5 of rock; fine, cuhcdra and
anhedra.
Origins- Contact metamorphism of an argillnccous~quartz scdiment.

Nomes—- LIIC. HORNFELS.

GSQ/R
Microslides- GSQ 2618 ox Specimens=- 1520 Ficld No.:- 227/6

Four Mile Mop:- Emercld

Lir Fhoto (B.M.R.):- Bmersld No,:= 5100 Pims= 5L

Locations— S.U. of Silver Hills Homestond
Formation:~ Telomon Lpes= Devoninn-Cnrboniferous

Mocro:- L mnssive, dark reddish brown clastic rock, comprising beds, 5 to 10 mm,
thick, of finc~grained and very fincegraoined and very tine-groincd matericl,.

Micros=

(L) Pino=oroincd beds s-

Textures- Clasticy rphcenoelnsts ond matrix difficult to distinguish,
ratic estimated ~t 9:1ls phencelasts subrouncded to subangular,
somewhat cmbnyod and corrodecy sphericity low, grain size
1.2 to 0.05 mm,, dominontly ~bout 0,3 mm,

ihenoclnstgs= Originnted from 3 source rock types.
(1) Granitic s= about 50,5 of rock.

(n) Feldspars precominaonts cxtrencly altered potash feldspar
slizhtly predominates over fresh acid plagioclnsoc.

(b) Quartz: mostly discrote crystnls, some composite grains;
minutec inelusicns abundnnt,

(¢) Biotites chloritisod; -
(c¢) Composite Groings

(1) Nuortz and potash foldspar
(ii) Quartz, feldspor ~nd mico
(1ii) Grophic intersgrowths

(II) Voleanic:- nbout 35 of rock.

(n) Vitric tuff: shords heavily ironst~ined, matrix
slishtly chloritic.

(») 2Intormodintc oxtrusive mnterials vory fino-greincd, nltorod.

(¢) 2Rhyolitc: altcred
(d) Tuffs simil~r to the motrix of the vitric tuff.

(III) Mctomorphics- ~bout 55 of rock. )

(») Quartzite. Jvery finc-groined about 0,01 mm.
(b) Soricite-quortz hornfols

Motrixi- /[shys feirly rich in greoon chlorite; ironstzined in port.

(B) Very finc—rroined bodss—

Esscntizlly similar to (i) except in the following wayss=

(i) yhonoclests moke up about 20,5 of tho rock instoad
of 90;\-. ;

(ii) scrtin; is bettor; the phenoclasts hove a grodn sizo
of 0.02 to 0,05 rm. with rore oncs to 0.1 mm,
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Origins- Contemporoneous depesition of pyroclnstic nsh ond material dorived
from the crosion of gronitic, volemnie ond metnmorphic rocks. Tho corrosion and
embayment of the phonoclasts indicntes that the two frogments were mixod while
the ash wos still hot, thus sugresting ncolion deposition.

Namo:- Bedded TUFFLCEOUS LITEIC SINDSTONE.

Microslide:= GSO 2619 ex Spccimen:- ggS{R Field No. 1= 227/?
Four Mile llaps~ Bmerald

Lir Thoto (B.H.R.):- Dmorald No.e= 5100 Run:- 5A

Locaticns—~ S.W. of Silver Hills humestead

Formotion:~ Telemon 4pes= Devonirn-Corboniferous

Moeros- 4 messive, dark purplish-brownm, fine-groined, thinly-bedded, tough rock.

Micros=

Toxturc ;= Clastics phenoclasts, mostly subrounded with o moderate
sphericity and » groin size ¢f obout 0.08 mm; phenoclasts about
752y motrix about 25,.

Fhonoclagts:— Qu-rtzs (with minor associated feldspnr)s about 25,5 of rock;
minute inclugions quite nbundant in quartz.

Biotitc: about 10,. of rock; extremely nlterod.
Zircon: about 5,5 of rock; round grains surrounced by o
heavy fringe of trenslucent rcddish brovm material, ? homatite.

Lithic Matorials 30/ of rock; extremely altered ond thus
difficult to identify; three types con be rocormised s-

(1) Hicn ? Schist
(ii) Very finc=grained motorinl, tuff or mudstonc.
(iii) Chloritic materinl, possibly altercd intermediate
volennic cxtrusive.

Ornaque Hnoterials < 5)5 of rock.
iugcovites < 555 of rock; fresh flrkes.

Motrix:- Lrgilleceous; smell cmounts of frosh soricite occurs
heovily ironastzined,

Oripdn:= Origin~l rock wos o sediment, prebably derived from a dominontly
grenitic and metamorphic terrain, Subsequently, very low-grade metomorphism
hrg resulted in the growth of the scricite and muscovite.

Nome:— Ietamorphoscd GREYVI.CKI.

GSQ/R

Microglides— GSQ 2621 ox Spccimoni- 1523 Ficld No.:-227/7B

Four liilc lnp:~ Emcrald

Lir ihoto (B,U.R.):~ Bmercld No.:= 5100 Runz- 54

Locations=- S.W. of Silver Hills Homestead
Formations— Telcmon L0 %= Dovonian=Corhboniforous

Mocro:= /L messive, light ¢rey, clostic rock with an sbundance of frogmonts
about 3 mm. and rarc oncs to 25 mnm.

Microi- Clastic; comprising ~bout 85, phenoelasts in about 15, oxtromely
finc=pgreined matrix; phenocleosts 0.5 to 3 mm., subrounded to rounded, of
moderatc to high srhericity, with some of their mrrgine embayed.
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Thencelostss— Originated from three Jistinct tyores of source rocki-
- 3 -" Ly
I. Voleonici= about 40;: of rock; of twe varictics.

(1) Luthigonic (~bout 10, of rock) erystel tuff: morgins
digtorted as if the frogmonts were hot when pickoed up.

(i) L1llogenic: altered porphyritic intermedinte, cxtrusive
matorinl, altercd erystels tuff and rhyolitc; some of
those frasments wore silicifioed 2rior to deposition in
this cnvironment.

II. Gronitics~ chout 355 of rock: found ns discrete groins of quartz,
discrotc groins of quartz, feldspar or mica or as fragmonts of
tinc=grained gronitic rock.

III, Mctomorphici— =bout 10,> of rock; mice schist ond quartzite.

Matrixs Extremely fine-grained ash.
Lltoration: Minor sccondary silicificotion hos token ploce.

Origin:- Contemporancous deposition of pyroclestic cjcetn nnd dobris derived
from the crosion of ;ranitic, voleanic oand metrmorphic rocks.

Nomo = TUFF..CEOUS CONGLOLTRLTE.

csq/R
Microslides— GSQ 2622 ex Speciment- 1524 Ficld No, s~ 227/8

Four Mile Mapi= BEmcrald

Lir Thoto (B.M.R.):- Emcrald Not- 5100 Runs- 5L

Locations= 8.W. of Silver Hills Homeosgteod
Tormations= Tclemon 4fes= Devonian~Carboniferous

Mroro:- 4 mrssive, pale pinkish-browm, very fine-greined bonded rock, with
cbundant dendrites.

Hicros=

Toxturci:=- Fluilals nbout 355 neiculnr cryst~ls shewins a proferred
2ESPUTE = g i PuE oLy
oricntation; about 30 dendritic iren oxide, dominontly
homntite; about 35, very finc-grained argilleccous metericl.

Constitucntss- Feldspars cbout 35, aciculnar crystals, very cltercd;
most, if not 2ll, is plegiocclasc.

Hemntites about 30,05 dondritic.

Groundmass: about 35,55 cryptoerystalline, dominnntly
feldspnthic.

Scricitc: a2 emall amount of fine, palc grecn scricite hos
grovm in the rcek after solidificotion Cuc to very low
gradce metromorphism.

Lltorations- L fow ~mygdules occur; thoy comprise cnlcite surrounded by a rim
of hcmatite.

Oripgins~ Very low grade contoct metomorphism of on ncid to intcrmediate
oxtrusive rock.

Nomes- Metomorphosced ? DLCITE
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GsSN/n ,
e 0aliltde w Cod3 o mpcClucCiio~ 1) 2icle Joes= 22(/10
Four Nilc irp:i- Emcrald
Lir Photo (B.if.R.)s— Emerald Nc.s= 5100 Runi- 54
Locations= S.'7. of Silver Hills Homestend
Formotions- Telemon Lgei= Devonian-Carboniferous

Hoero:- A massive, pinkish-brown, porphyritic rock.

Micros-—

Texturc:— 7lorphyritic; "groundmass" crudely fluidnl. The "groundmass"
makes up about 654 of the rock and cnvelops crystals of Dlagioclage
(dominantly olircclasc), potosh foldspar and horni Londe
(pscudomorphed by caleitc nnd opaques), ond compogite arains
congisting cescntinlly of feldspar with minor gquartz and opogques.
The crystals arc subhedral to anhedrsl, 0.2 to 2.2 mm.§ somc have
cerroded by the groundmass. The groins aro up tc 4 mme ond have
on internal pgrein size of 0.1 tol.5 mm,

Some of the crystals moy be phencerysts but most are
undoubtedly xcnoerysts.

"Grounmags' - ;
Constitucntss- Ilogioclage (?acid ondesinc)s about 65,0 of moterinls
nciculnr crystnls, somewhat altered.

Chloritcs about 305 of materinly filling
interstices between feldspars.

'ranular.

&

llica: about 5p; ¢

Alterations  Rock is hydrothermally nltered and hos undergone vory low grade
contact metomorphism.

Origini- Very low grode metamorphism of extrusive voleanie rock eontaining
~bundnant allethigencus moterial,

Names:= letomarrhoscd [NDESITE.

Microslide:~ GSQ 2626 ex Specimong- gggén Iicld No.:= 230/2
Four Mile Hop:= Emorald

4Lir Fhote (B..R.)3=- Emerald No. s~ 5088 Run:- 6

Location:— N.7. of Tadenster Homestead

Formaticn:- Telemon sfc i~ Devoninn=Corbonifercus

Meeros— L massive, light brown, lustrous rock.

Miero:—

Texturos~ Clastic; phenoclasts meke up about 805 of rock. They ~rec
of two typess— corroded crystals, 0.1 to 0.4 mm. of low to
moderate sphericity and lithic frasments, similor in size and
srhericity. The matrix is very fine-grained, cloudys
devitrified shords arc quite a2bundont.

Phonoclostss= Feldspar (potesh and sndesine): chout 255 of rockj altered.

Munrtzs ~hout 105 of rock,

Lithic Moterinl: about 45,5 of rocks of two typess:

(2) Volcanic (prodominont);

Tuff

Vitrie tuff
Feldspothic extrusives
Fluidnl rhyclite
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(») Letomerihic
Muartzite
Hien Schist.

Matrixs- Tuffaccouss nbout 20 of rock; rich in chlorite. Opaque
“ust abundont.

Llterntions~ Considorables; including minor pyritis~tion.

Origin:= Bssontinlly pyroclastics the sherds, some of the crystels ond soric
of the lithic motcorinl ore csscntinl constituents. The romninder of the
materinl is derived from crosion of older rocks,

Namcs- SATDY VITRIC-CRYST/I~LITHIC TUFF.

Microslide:= GSO 2627 ex Specimen: 1529 Ficld No. 230/2b

Four Milc llops= Emerald

Air Fhoto (B.MR.)s:- Emorsld No.:- 5088 Lun:- 6

Locaticns= N.V. of Tndenster Homestead
Formationes= Telcemon Apcs= Devonian=-Carboniferous

M~cros~ . tough, massive, pinkish~-browm, very fine-grained, banded rock cut
by ~ conformable siliccous vein, ~hout 3 cm. wide.
Micros-

Toxturcs— Clastic; with rorc phenoclasts ( < 1;5) which arc cmbayed.
Lbout 5,, mica occurs which is granular or floky, the flnkes
having o preferred oricentation.

Thenoclostss= Quartz

Motrixs- Tuffoccous: chloritic end feldspnthic; cxtremely fine-greined.

Mico: aranular brown biotite and flokes of grecnish biotite.

Vein:- Munrtzs fine mesnic with o zrein size of nbout 0,02 mm.

Chalecedonys devcloped, in part, as finc veins disploying o
spherulitic structure.

Origins- Silicification and very low gradc metamorchism of voleanic pyroclastic
rock,

Nomes= Metomorphosed and silicificd TUFF

Gsn/R
Microslidcs- GSO 2713 cx Specimens= 1679 Ficld No,:=- 232/6
Four Milc Mop:—= Emcrcld
Lir Photo (B.lf.R.):= Bmerald _No.:= 5088 Runz- 6
Locations= E. of Withersficld
Formation:—= Teclemon Lges= Devonian-Carboniferous

Mocros—- L massive, medium=— to finc—grained, light brovm clastic rock with rare

frogments up to 3 mm.

Micros—-

Toxturcs= Claostic; congisting of about 85,5 phonoelasts and Bﬁ mrtrix
tozother with ~bout 105 ironstninod sccondery calcite. The
thenoclasts are 0,08 to > 6 mm., cngular to rounded, of low
to moderate sphericity.
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Thenoelrstss~ Dominnntly gronitac ol velennds reck frogmonts with
some stroined gunrtz'(with ~buncont ninuto inclusicns) ond
nltered feldspar ~nd mincr mica schist,

lntrix:= /irsillaccous,

Orizins= Sclimentory; ferived, prodominantly, from the pro-Devonien
"ornnites" and Silver dills Voleonics.

Nemos- LITHIC S/NDSTONE.

Microslide:=- GS7 2629 cx Specimens- ??";‘{R Ficld N-,:= 232/6(1)
Four Mile laps= REacrnld

~ir Thoto (B.il.R.)j- Emerald No.:= 5088 Tuns- 6

Locations~ E. of ¥Withersficld

Formations= Tclomon 4pcs= Devoninn=Crrboniferous

Meerot=- L mnssive mauve-coliured rock troverscd by networks of veinse.

Micros-

Texturcs- Clnasticy extroncly finc-srained with on ~bundence of
devitrified glassy moterinl distributed ~t roandom. One
frosment of quartzitc cccurs.

Congtitucntss~ Tuff

Dovitrificd Glrsss silicocouse.

Opoguc Dust: ~bundant.
Cnleite: socondnry; distributed 2t rondon
Veings— Siliceous.

Oripins— Llteration of o pyroclastic rock which hns been slightly
contominated by detrital mnterial,

Nemes=  Lltered VITRIC TUTT.

——

Micrcslides- GSN 2630 ox Spccimens- f‘;’%ﬂ Ficld No.:- 248/4
Four Mile lHapi= Emcrnld

Air Thoto (B.II.R.):= Bmereld Mo, 3= 5100 Runz= 54

Locotion:~= N.E, of Withcrsficlad

Formations—- Tclcomon 4cs= Devonion=Chrboniforous

Mroros- L tough, massive, dark ;roy, clrstic rock with frogmeonts up to 4 mm.

Micros=—

Texturc:- Clasticy phenoclasts up to 4 mm., with distortcd outlines and
of very low sphericity. The r-ck is cxtremcly Qltoroﬂ with the
domin~nt fenture being the prescnec of about 300 sccondn
caleite. No motrix con be distinguishoed.

Thienoelnstss= Lithie Moterinl: wcetly cxtromely ~ltercd. The following
types cnn be recogmiscds—

Vitric tulf

Tuff

Ihyolite

Intormedinte oxtrusive (rich in chlorito).
Oripins=- Alteration of a vileanic pyroclastic rock.

Noames= Altered LITHIC TURF.
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asn/n
Uicroslicde:—~ GS7, 2631 ex Socciuwn.~ 1541 Ficld Ho.:= 248/5(r)
= Four Milc Maps- Emernld
Lir Photo (Bl R.):= Emoreld No. s~ 5100 Run:- 54
L ] I—
Locations- N.E. of Uithcrsficld
Formonticni- Teclomon Lros= Deveninn-Carboniferous
Mrcros- .. mnssive, pinkish-browvn, fine-~roined, dltercd rock,
Microsz-
Texturc:— Interscrtnl; groin size absut 0.1 to 0.3 mm. Rock very henvily
limonite-gtoine? and altered.
Constitucnts:— Ilasioclasc: about 4055
subhcdral to anhedrcl, loth-shopod crystnlsg
vinkish in colour ond altcered . clay
mincrals.
Tennine Chlorites reoon. togother f£ill the
: : 7 . . intersticos of the
Biotitos green and brevm, vory
o A j rock.
nlterced and ragged.
Calcite: minor.
Opnaues: Tmametite. )
Origins= Extreome nlteration of voleenic cxtrusive rock.
Femes= JAltered BIOTITE ?2.NDESITE,
. ' Gs"/R

Microslides— GS7) 2633 ex Speeimen:i~ 1544 Field Nos- 249/11a

® Four lile linps- Dmernld

Lir Thoto (B. .. )s= Bmerald Noes= 5075 Dunz= 5

Location:= Silver Hills, 1 milo west of Silver Hills Homestend.
Formntions= Teleomen Liges= Dovoninn~Corbeniferous

Meeoros= A mogsive, pinkish-hrowm, clastic rock, with an sbuntinnee of rock
frogments 3 to 10 mmy, ~nd onc frajment more thon 6 cm. ~cross.

Micros=

Toxturcs~ Clastie; Rock frogments molke up about 80,5 of rock; they nro
dominantly of low sphericity with distortcd outlines ~nd nbhout
3 mm. neross. Brokon ond corroded crystals mnoko up 5,0 of tho rock.

ihenoclastss— Lithic Uoterinls about 80, of rock: the follovin: tyres can
be identificdi-

spherulitic rhyolite

fluidnl rhyolitc

rhyolite

porphyritic volesnic (? sndesitc)
tuff

vitric tuff

mica hornfcls

o

- Crystals: Feldspars about 5,5 of rock; broken n~nd corroded.
Groundmrss: Tuffoccous:s ~bput 155 of the rock: very finc-groined.

- lictomorphisms~ Finc flrkes of scricite ~nd hiotite are developed througshout
duc to low gradc mctomorphism. Sceondnry quertz veins ond
chlorite veing ~are fnirly common.

Oripin:= Low grade metamorphism of an essentially volcenic pyroclestic rock,
Nomes- Metamor;hosed LITHIC TUFF,
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GsY/R
Microslidos~ GS7 2635 ox Spociivms~ 1546 Ficld No.:= 249/11c
© Four Mile Maps- Dmerald
" Lir Photo (B.f.R.):= Emersld No.:= 5075 Run:= 5

Locotions— Silver Hills, 1 mileo wost of Silver Hills Homostead

Formntions~ Telenon Apos= Devonian=Corboniferous

Moeros= L mossive, dork grey, finc=sgrained rock with phoncerysts of feldspar
up to 8 mm., in length.

Microa=-

Tcxture:=- Icrphyritic; phenocrysts, mostly anhedral, 2 to 0.3 mm., moke
up ~bout 6075 of the rock; groundmess intcrsertai, grain size
ahout C.05 to 0.1 mm,

Phonoerystss- Lobrodorite (about in. ,): about 305 of rocks scricitised
in part. 54

- i r W

Mafic mincrals nbout 30, of rocks; cxtremoly altered and
represented by actinelite, chlorite, celeite and sphonc =
pogsibly orisinally pyroxenc.

Groundmegsi— Llesioclnsc: about 107 of rock; ceicul-mr crystols,
extremely altered.

Chleoritc, actinclitec and nincr sphene and cnleitos
~bout 25% of rocks fillins the interstices of the rock.

Opaques (Pmrrmetite): adbout 5,5 of rock; finc cuhcdra.

Orizin: Extreme nltcraticn (probably very low grodc metomorphism) of o
voleanic cxtrusive,

x Nomos=- Lltercd BLSLLT.

Gs"Y/R
» lilereoslides— GBN 2636 cx Spceimoni— 1547 Ficld Nos- 249/11d
Four Mile lian:- Encrnld
Lir Thoto (B.H.R.):i- Buersld No.s= 5075 Duni= 5

Locotion:= Silver [1ills, 1 nmilc west of Silver Hills Homesteod.

Formotioni— Tolomen ao0e= Dovonion=Coarboniforous

Mecros— A mnssive, finc-sreincd, darls rrey rock.

.

icros—~

Toxturcs= Clastics phenaclasts mekc up about 55 of rock, Ihonoclaste
of 2 typos -

(n) Rock fre.meonts - clonsate, distorted fro-ments, cbout C.2 mmg
abeut 70,5 fragments ~lismed with their longs axis roushly
parallel.

(b) Crystols = broken and corroded; nbout 3075

Matrix very finc-grained, about 40,5 of rock. Sceondrry quartz

is distributed nt random ond innkes up ~bout 55 of rock.

rhenoelasts:- Lithic materisls about 355 of rock; very fine-groinod
cialoritic volecaonic.
- Crystnlss ahout 20,5 quartz ond feldspnr.

N ot s . " .
Hntrixs- Tuffnrccouss nbout 350 of rock; rich in chlorite and opnque duste

- iicn: (sericite nnd muscovite) ahout 55 of rock; showing: no
preferrcd orientation; concentroted esrecially about the
narmins of lithie frorments.

Hetamorphisms~ very low ~Aradcs cvidenced by the mico.
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Microslide:.- GS7, 2642 cx Speeimons— igﬁéu Field No,:= 251/6B
Four !iilec ko= HEmorald

Jir Thoto (B.lM.R.):- Emcrald Nr. 2= 5088 Runs- 1

Locations= Saltwnter Ck., S.E. of Banchory Homestoacd

Formetions- Tolcmen Lfes= Dovonian-Carbonifercus

Mncros= /L massive, pinkigh brown, altercd crystallinc rock.

Micros-

Texturc:- Bosaltics rrain size about 0.5 mme Rock is extreomely
~ltered. lmygdules 2re quite conmaon,

Congtituontss— Tlarisclasc: nhout 55 of rock; nanhedrnl to subhedrol,
lnth—cheped erystnols which arce cxtremely seoricitiscd.

Clinonyroxenec: nbout 255 of rock; prismntic erystals, altered.

Olivinc: obout 157 of rock; henvily iddingsitisecd.
Opoques oand limenite: < 5% of rock.

. e
Cnlcites <€ 55 of rocks socondery.

amysdulegs= Irrcruler in shnre.  Filled with chalecdony which hosy in
port, developed o sphorulitic structure. [fbout thesc structurcs
is ~ finc fringc of sreen materizl, possibly stoined cholecdony.

Orimins=— Llterntion of n volecnic extrusive.

Nemes—= Lltercd OLIVINE BLSALT.

Gs/R
licroslidc:~ GS7 2643 ox Specimeni- 1556 Picld No.:= 272/3
Four Milc Hap:i= Emcrnld
Air ihoto (B.l.R.):- Emcrnld Noat= 5100 Run:- 5L
Location:— S.W. of Silver Hills Homestend.
Formation:~ Tclemon Ages= Devonion-Carboniforous

Mreros—= L massive dark grcenish-grey medijm—- r-ined scdiment with some
fine=graines ~recen frapmonts up to 15 mm.
HMicros=-

Texturc:—~ Clastic; nbout 90, -honoclasts, subrounded to sub-nsulor, of
moderate to low schericity, 0.1 to 0.6 mm., in o fine-groined
matrix.

Thenoclostss=  Of three typess—
(1) Gronitic: 2bout 60j of rock; quartz, plagicclasc,
perthite ~nd olteored biotite.
(ii) Volennic: »> 20 of rock; fine-sroined tuff =nd
honntite—-stained devitrificed gloss.

(iii) Hetomorphic:s < 104 of rock; quartzite, sericite
hornfels and ? mico schist.

Motrixs= o~bout 10,5 of rocks anpears to have been quartzo-
argiileccous originnlly; now represcnted by very fine,
porticl aunrtz mosoic; heovily homntito-stoined.

Orizini= Very low grade contact metemorphism of o scdiment derived from o
groaniticy voleanie ond metamorphic torrain.

Nomes—-  Metamorphosed LITHIC SANDSTONE.
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GSYR
Microslidc:~ GS7 2644 cx Specimenz= 1559 Ficld No,:= 272/4
Four lile Map:— Emcreld
Lir Thoto (B.H.R.):- Emerald No, 3= 5100 DRun:- 54
Locations=  S.V. of Silver Hills Homesteod
Formation:= Telcmon Lpot= Devonian-Carboniferous

Macros= A moassive, light brovm, clastic rock.

Microi=-

Texturcs— Clastic. ~bout 90,: mhcnoelasts, subrounded to subangulor,
modercte to low soheriecity, groin size nbout 0.2 mnm.

Phonoclastss~ unrtz (with minor ? feldspar): ~bout 505 of rocks
grrins somewhet cmboyed, in snrt.

Lithic Materials ~bout 40,0 of roek; finc=sroined volennies
(mninly tuff), motnsediment, quartzite, ? mien schist can be
recornised.

Uicn: £ 2, of roecky plcochroic from colourless to pnlc ycllows .
zircon euhedrn, surrounded by pleochroic h-loes (bluishegrey to
colourless) ~ro commonly included.

Matrizi- About 10, of rock; finc tuff, chloritic in pnrt

Llteration:— Ilinor mincrnliscrtion (? pyritc) has occurrcd; the ?pyrite hns
been nlteored, in port, to hoenntite.

Orijdns= Lltersticn of ~ rock formed by contempersncous crosion of ~ grenitie,
vcleonic nnd metomorphic terrnin and pyroclastic ~ctivity.

Nomcs—~ TUFFACEQUS LITHIC SANDSTONE.

Microslidci= GS7 2646 ox Spocimen:- ??s‘{n Ficld No,:- 272/6
Four Mile Mop:=- Bacrnld

Lir Thoto (B.M.R.):= Emcrrld No.:= 5100 Tuns- 54

Locotions— S.7. of Silver Hills Homestend

Formntions- Tclemon ZLocs= Devonian~Corboniferous

lincros- i mossive, lisht brown, finc-rraincd, thinly-bedded clastic rock.

Micros=

Toxturci= Clastic; nbout 95,5 thenoclasts -suban~ular to subrounded,
corrodcd in port, moderate to low sphericity, ~roin size
0.C4 to 0.5 nm.

I’henoclosts:-

(i) Gronitic Mateoriczl: about 20,5 of rocks quartz, neid
plarmioclasey potash feldspoar, bictite (liﬁht to dark
hrown), muscovitc ~nd composite quartzo-feldspathic
~eoins.

(i) Rock Mnteriel (unidentificd)s nbout 75/ of rock; very
fine=-sraine’ aresillaceous moterinlcomparntively rich in fine
scricite (? metamorphic in nrisin),

Hatrixs= Lhout 5;: ¢f rock; clmost imrpogsible to distinguish from
the "rock moterinl" above.

Oririns= Very low ~rade Tmotomorvhism of clastic rock.

Nomes= THetomorvhosed LITHIC S IDSTONE.
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Microslilos— GS7 2657 cx Spocimeni— 1562 Ficld No.s= 334/L

Four Milc Illaps- Emerald

Lir Thoto (B.il.R.):= Hmernld Ho.s= 5012 Luns- 4

Loenations—- S. of Mt. Hoy

Formations— Telemon Lrot= Dovonian-carboniferous

Mrero:— 4 massive, lisht brown, finc-mrained clastic rock.

Texturcs— Clastic: sortin~ sood, sroin size nbout 0.2 mm. Ihenoclosts
meke up > 95/ of the rock and motrix < 5w The phenoclests
nre mostly subrounded and of modernte sphericityj =~ major part of
the cutline of ench is in contoct with other fgrnins. The motrix
tends to occur ns fine strings.

Ihenoelestsi- Twartz (with minor feldspar)s about 85/ of rock.

Lithic Materi~al: < 107 of rock; dominantly very fine-grained
sericitic schistose motorial. Rare frarmonts of graphic
intergrowth occur o2lso.

Micr: < 5p3 altercd, unidentifinble.
Hornblendcs rarc srainsg groon.
Motrix:- Essenticlly scriecitic.
Oriin:- Scdimentory; derived from 2 dominently sranitic and low srade

metamorphic terrerine. The relrotionship of the phonoclrnsts, onc to another,
suscests that the rock hes undergone stronser compaction theon usuel.

Names~ LITHIC-"U.ITZ S/NDSTONE.

n
Microslidos= GB°, 2648 ex Specimen:-GSG/R Ficld No.s- 334/2
Feur Milc Mnps— Emerrld
Lir Thoto (B.M.R.) & Emernld No.s~ 5012 Lun:=- 4
Locntion:—- S. cf Mt. Hoy
Fermoticns— Telemen Apes= Devoninn-Carbonifcrous

Mocros—- [ massive, fine=grnined, lisht grey rock.

Micros—

Texturcs~ Clastic; sortin: ood, sroin size about O.1 mm. Phenoclasts
make up "’:wut 955 of the rocky they ~rc mostly suhrowulcd. and
of moderatc sphericity. M'tr;x mckes up ~bout 57. of the rnck and
tonds to occur og very fine stringss a major part of the outline
of erch phcnoclnst is in contact with cother greins,

FPhenoclastss— Juartz (with minor ?felilspar)s abeut 35/ of rocks

Lithic Moterinls sbout 55, of rock; extrcmoly fine-gsrained
chloritic and scricitic moterisl. Somec mica schist eon be

recomiscd.

%Eglca e and Muscovite: about 5% of rock.
Matrix: sscntinlly scf&ciﬁﬁ]?

Origin:- Sedimentrry; dorived from o dominantly low grade metemorphic terrain.
The relatinshir. of the phenoclasts, one to ancther; susmests that the rock has
undergone stronger compaction thon usual.

Nomos- LITHIC SANDSTONE.
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Nicroslicdei— GS7, 2649 cx Snceimens— ggéé“ Field No,:=-336B

Four Mile lope= Fmerald

Lir Thoto (B.M.R.):- Hmer~ld No.:= 5011 Run:- 4

Locntion:-~ W,'W. Of Mt. Hoy

Formotions= Telemon Lpes= Devonian-Carbeniferous

Hoeros— L mossive, fine-rroined, derk orey rock.

Microa=

Toxtures— Clastic, in part; texturc dominnted by the presence of ahbout
80,5 conerctionary structurces, domincntly round to ovoid,
0.5 to 0.1 mm. M=ny of thesc structurcs have ~n isotropic
nuclcus ond displey o concentric zoninge liner amounts of
formless caleitc are distributed ot rendoms The romainder of the
rock is made up of > 155 phencclasts ond < 5/ motrix.
The phenoeclests ore mostly suboansular, and of low srhericity,
about 0.04 mrm.

Thenoelorstsa-

Lithic lintcrizl (voleanic)
unrtz
Feldspor (dominantly plesicclasc)

in order of
5 decerensing abundonce.
datrixs—=  Lrsillaceous.

Concretionss= Lppear to be sceondorys consist cssentianlly of caleite
which is very cloudy, thus sugrosting the ndmixture of ~ smnll
percentaze of nrgilloccous mnterial,

Origins—-  Scgregnticn hy unknown mosns of originnl calearcous ? cement of
hogt rock which must then hove beon o silty limestonc.

Nomos—  CONCRETION.RY (Caleitc) SILTSTONE.

Microslide:—- GBS 2336 cx Specimons- igﬁéR Ficld No.:= 3360

Four Milc ilnnpi— Emernld

Lir Photo (B.ii.R.)s= DBmernld Ho.:= 5011 Tuns=- 4

Location:~ N.W. of Kt. Hoy

Formations—- Telemen 4s0s= Devoninn-Carbonifercus

llecros— /L massive, fine-groined, pinkish- and grocnishe—rey, lominated
clastic rock,

Micros—= Individunl lominac cannct be distinguished.

Texturcs- Clastics consisting of alout 90/ phenselasts and 104
Aetrital matrix. The phenoclasts nre 0.04 to 0,15 mm.,
deminantly ~bout 0.1 mm., ~nl of mndernte to low sphericity.
Duturinz of the srrins is commen thus masking the orifinnl
roundness. The motrix occurs ns fine strincers nbout some of
the ~roin boundnrics.

Thenoclnstss— Lithic Interinls 30 to 355 of ricks dcmin~ntly mica
schist with minor pre-Decvonicn sronitic mntorinl.

Feldspnr (potnsh foldspar and olisoclase)s 25 to 305 of rocks
commonly ~ltcroed to irongtnined clny mincer-ls.

“unrtzs 20 to 255 of rock; stroined.

Idens nbout 5. of rock; ltored,

Tourm~line: minor,

Matrix:- Micnccouss obreut 10, of rock.
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Origins= Sodimenterys <erivel essentinlly from pre~Devonisn schists ond
arenitic rocks.

omes= UARTZ-FELDSTATHIC-LITHIC SANDSTONE

wount Hell Conglomernte

N
Microslide:=- GS3 2710 ox Specimen:- fg?én Ficld No.i- 131/2
Four lile licps= Dmernld
Lir Thoto (B.M.R.)s- Emerald No. 3= 5011 Runs— 4
Locotions—= N.W. of lt. Hoy
Formation:= Mt. Hall Conglomerate Lpes= Carbeniferous

Mocros= 4 massive, fine-grained waite clastic rock containing rare
siliccecoug, rounded pebbles up to 10 mm.

Microi-

Textures- Clerstic; the groins are 0.5 to 1 mm., with sutured mhrgins ond,
thus, the rock hr~s neplisible pore spacc. Sphericity isy in
general, modceratc.

Constituentss— “unrtz: obout 60% of rocks strrined; minute inclusions
~bhundent,

Fcldspars nbout 25 of rocks slightly altered.

Gronitic Hoterinl: > 105 of rocky charncteristic of the
pre-Devonian "sronites" in the area.

Micn Schist: < 5. of rock.

Muscovite: minorg fine flokes.

Origins= Scdimentnry; derived essentially from the pre-Dovonien /nckic

——— t—— i .
Hetomorphics ~nd essocinted "gronites".

Nomes— FELDS:/.THIC- U/RTZ SLNDSTONE.

Micreslides= GS7, 2712 ox Specimens- ;E%QR Ficld Noss= 227/12
Four Mile Maps—= Tmcrald

Lir Photo (B.H.R.):= Emernld No.:= 5100 Runs= 54
Locetions- S.W. of Silver Hills Homcstend

Formations= Lit. Hall Conglomerate Lpes= Carboniferous

Hacros~ L mnssive, finc-zrained, white clastic rock.
Microt— Dssontinlly similar to 131/2 except in the fellowing detnilss-
(1) The srain size of 227/12 is 0,17 to 0.3 mm,

(2) 227/12 contnins about 255 "rock" fragments and about 10; feldspar.
(3) 227/12 conteins raro sreains of zireon.

Name:= “UARTZ S.NDSTONE.
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GsV/n
Microslidcs- GS) 2714 ex Spocimoni- 1680 Ficld No.:= 232/6(2)

Four Mile lMaps= Imcrald

Lir Thoto (B.M.R.):- Emcrald No.:= 5088 Run:- 6

Location:- BE. of Withorsficld
Formntiont= Frasmont in it. Hall Conglomeratc .m0 3= Cnrboniforous

Macros— [ massive, finc-greined, dark red-brown porphyritic rock; o pebble in
conglomeratc,
Micros-

Pextures- Glomeroporrhyritic; crystal clusters 0.5 to 2 mme Groundmoes
oxtremely 2ltered ~nd ironstaincd with o groin size cf about
0-04 MM e

FThenoerysts:— Lcid Lnbradorite:s about 207> of rock; cxtremely altered.

Groundmasss- Feldspar, hematite and limonite enn be rccorniscd.

Origins- Voleanic, cxtrusive (Silver Hills Volennics).

Nomes-  Lltore? ?BALSLLT.

Microslidc:~ GS7, 2715 cx Specimeni— ggB{t Ficld No.s- 232/6(d)
Four Mile llaps— Emecrald

Lir Thoto (B.M.R.)s- Emerald No. i~ 5088 Run:- 6

Locations~ E. of Withcrsficld

Formation:= Mt. Hrll, Congleomerate Lpos= Carboniferous

¥ooro:= 4 roddish-brovm conglomerate conteining approximately 70,5 rounded
pebbles of low to modoratc sphericity, 3 to 30 mm. Limonitc-stnining is
abundant.
Micros=

Texturc:- Clastics scc above.

Thenoclastss= The following occur in the thin scetioni=-

Grenitie metorinl (pre-Dovenion)
Mico Schist (Lnckio Motamorphics)
Voleanic rock (Silver Hills Volcanics)

Matrixs= Tuffaceous: very fino-groinod.

Origin:= Scdimontary; from the hand gpecimen, voleanic rock fragments
apponr to predominate.

Nome:= CONGLOMER.TE.

Microslide:- GS? 2716 ex Specimeni- leggén Field No,:= 233/1(c)
Four Milec Maps- BEmerald

Lir Photo (B.M.R.):= Emerald No.:= 5088 Runi- 6

Locationi~ N.D. of Withersficld

Formation:= IMt. Hall Conglomorato Anci- Carboniferous

Macros= /L massive, fine-grnined, lisht browm clestic rock.
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Micros=-
Texturcs- Clostic: the srains are 0,08 teo 1 mm., ccmrmonly about 0.5 mm.,
suban/ular to subrounded, of modcrate sphoricity. No dotrital
matrix enn be rocogniescd.

Constituentes~ Lithic Moterinl: sbout 60/ of rock. The following, in
decrensing order of cbundnnee, can be recogniseds~

Voleonies (fine-greined) of Silver Hills Voleanies.
Granitic material of »re-Devonien "gronites",

Mico Schist of finzkic Metamorphics.

Much of this moterinl is heovily-ironstained.

ertz:  about 30,5 of rock; commonly strnined; minute
inclusions cbundant,

Fcldspars cbout 105 of rock; alterod.

Ilugcovites minor: altercd.

Origins- Secdimentary; approximately half of the detritus was derived from
the Anckic Mctamorphics and eassociated pre-Devoninn "granites" and the

romoinder from the Silver Hills Volecanies.

Nomes—~ ULRTZ-LITHIC S/NDSTONE.

A
Microglides— GS7 2717 ox Specimenz— ggéén Ficld Mo, = 233/2h
Four Mile Maps— Imernld
Lir Thoto (B.M.R.):= Emerald No.s- 5088 Run:- 6
Location:~ N.E. of Uithersfiold,
Formotions—- Mt. Hell Cenglomerate Arcs~ Carboniferous

Mocro:~ [ mnssive, very finc-greincd, lizht rrey, "flogey" clacstic rock.

Micros=—

Toxturc:- Clasticy the zreins arc 0.1 to 0.04 mm, with sutured margins and,
thus, ne~li~ible rore spoce. No detrital matrix con be
reccormised.

Congtituentss= Lithic M~torials nbout 60/ of rock; dominmntly
micn schist with minor jronitic materinl,.

cuertzs about 305 of rock; commonly stroined; minor oversrowths
f ? b
are ovident.

Feldsrars < 1055 of rock; altercd, commenly replaced by caleite.
liugcovites about 2p of rock; somewhat altered.
Tourmalincs: minory browm tec colourless.

Origini= Sedimentery; derived csscntially from the pre-Devonien lnekie
Metomorphics and mssociated ".ronites".

Namcs=-  "WLRTZ-~LITHIC S/NDSTONE.
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Reymond. Sendstone

Microglidcs- G357 2787 cx Snceimens— ??dfn Ficld No.s- 167/2
Four Mile Mans= Emerald

Air Photo (B.1.R.)s= Emerald No.s~ 507 Run:- 5
Locotion:= Uicst of Silver Hills Homestead

Formntions= Raymond Sandstonc sroi= Cnrbonifcrous

M-~cros- L massive, fino-greoined, crecnishesroy, laminated rock.

Hicros—

Texturcs— Clnstic; consisting of about 85 phenuclasts cad 15, fine-grnined
matrix. The phencelnsts crc obhout 0,03 mm., angular to subrounded
of low sphericity. The rock is heavily ironstained, in part.
Individuzl beds cannot be distinpuished in thin scetion.

Thenoelnstss- uortz (with minor ? foldspﬁr): ~hout 50,5 of rock.

iicn: nbout 255 of rocks altercd.

Lithic Iatorinl: about 10, of rock; fine-zrnined, chloritics
unidentificsble.

Epicote: minor

Meotrixs— lMicocecus; doninantly ?ehleritic materind.

Origins— Sodimentory; derived predeninently from a gronitic/low grode

mctanorphic terrain.

Nemes—- MICALCEOUS SILTSTONE.

Microslidcs~ GS7 2788 ox Specimons— §$§én Ficld No.s— 167/,
Four Mile inns= Emcrzld

Lir Thoto (B.lf.R.)s~ BEmernld Noes= 5074 Runs= 5
Iocation:— Vost of Silver Hills Homesiecad

Formrtioni- Roymond Sandstone Aroi= Crrboniforous

Hreroi= L mnssive, finc=grnincd, creerish-grey porphyritic rocke.

Micro:=- Besontially similor to 165/8 oxecept in tho following detnils:-
(1) 167/3 is morc alterced thon 165/8
(2) The mafic minerals in 167/3 have been rerlaced by
scrpentine and coleite.

Namcs= ALltercd ?CLIVINE ?BLSLLT.
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Microslide:- GS 2790 cx Specincni- (i}:?g{.rln Ficld No.:- 167/4B
Four Mile lavs- Emorald

Air Thoto (B.M.R.):= Emerald No.s= 507 Runi- 5
Locntions- West of Silver Hills Homestead

Formation:- Roymond Sandstone Lges= Carboniforous

Meeros= 4 messive, finc-grained, grey rock conteining irregular, light
brown bands, ~bout 2 mm. thick.

icros= The rock is cssontinlly a silty limestonc. The bands consist
cssentinlly of caleite displaying 2 crude sphoerulitic structure, jossibly
" resultont from difforcntial reerystnllisation.

Namo:- Pnrtly PRecrystnllised SILTY LIUESTONE.

GSY/R
Microslide:=~ GS2791 cx Speeimens—- 1798 Ficld No.:- 167/5L
Four Milc Mopi~ Emorald
Iir Thoto (B.M.R.):- Gmerald No.s= 5074 Run:- 5
Loc~tions~ Vest of Silver Hills Homestend
Formation:t~  Roymond Sandstone Lpet= Corbonifcrous

Maocros= A mossive, fine-rrained, thinly-hedded, light srey clastic rock.

Micros=

. . - »
Toxture:-= Clnsticj; consisting of about 80% of phoncclests and 20/
finec-groined motrixs The phenoclasts are 0.03 to 0,05 mme,
subrounded, irresular in shape.

Thenoclosts:— Feldspars cbout 305 of rock; altored, over—srowths of
quertz nrc common,.

cunrtz:  about 40 of rock.

Lithic Notcrinls about 105 of rock; minor micn schist with
cxtremely finc-grrnined micaccous material, possibly mudstone.

Hornblende s~ minor.
Muscovitc: minor
lntrix:~ Essentinlly scricitic.

Origins—= Scdimentarys cderived, in pert, from gronitic/mctamorzhic and (probabl
£ e 1o 5 ’ I ’ = bt
sodimentary terrain,.

Nemes- SILTSTONE,

Microslides= GS? 2793 cx Specimons— ?gaéR Ficld No.:~ 167/6
Four Mile lans= Eacrald

Lir Thoto (B.M.R.):- Emcrald No. 3= 5074 Run:= 5
Locntion:~ Vest of Silver Hills Homestcad

Formotions= Roymond Sendstone hpes= Carboniferous

Magro:= L mnrssive, medium-groined, purplish-brown clnsticrock.
Micros=
Toxturos=  Clastic; congigtin-; of nbout 80, phonoelnsts ond 2075 comont.
The phenoclasts nre 0.2 to 1 mm., mostly subrounded of low to
modorate sphoricity. The cement is 2 very finc-greined (about 0.04 nm.)
mosaic.
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rhenoclogts:~ Foldspor (Coninentbly potnsh with some plagioclesc): about
457 of rock; mostly oxtremoly nltered to ironstoined elay mineralse.
lNogt of tho orystals nre typicnl of thosc in a crystal tuff.

Lithic Hatorinls about 25 of rock;
Volernic rocks (typical of Silver Hills Volconics).

Graritie matorinsl (minor).
unrtz:  obout 10,5 of rocks similer in form to feldspar.

Comonts= Zcolito.

Origin:- Sodimentarys derived from voleanic (Silver Hills Volennies)/granitic
terrain.

Nomes=  ..RKOSE.

Microslides:= GS? 2794 cx Specimens- EES{R Field No,:i= 167/7
Four Mile Mops= EZmorald

Ar Photo (B.lf.R.):= Bmernld No.:- 5074 Run:= 5
Locationi= west of Silver Hills Homestoad.

Formntions= DRaymond Sendstone Lpes= Corboniferous

Macro:= L mnesive, fino-groined, derk /rey rock.

Hicroi=-

Toxturos- Essontinlly pilotaxitic consisting of roughly aligned
nciculnr feldapnr crystals ond interscrtal serpentine together
with sccondary caleitc. sbout 570 of rock consists of feirly
cquant "pools (nbout 0.08 mm.) of very fine quartz, quartz/foldspor
or qnartz/fcldspnr/apntitc mosaic occur nnd these hove been somewhot
corroded by the cnelosins rock. The rock is extremely altcrod.

Congtitucntss- I'lasioclosge:s
Scrpentinec
Colcite

" ools"

Origini- The rock is essentinlly 2 voleanic, extrusive. The "gools" 2re
believed to rcrresent xencliths of older rock (probably gronitic in origin)
which heove been somewhnt invaded by the host rock.

Nemes— Altered 7B.SLLT.

Microslide:= GS7 2796 cx Specilcns- ggSéR Field NCes= 167/9
Four lile Map:= IEnmornld

Lir Thoto (B.i!wR.)s— Buerald No.:= 5C74 Iuni- 5
Loc~ticns=~ Uest of Silver Iills Homestend

Formntions- Roymond Scndstone spes~ Carboniforous

Magros= i messivo, mediume-grained, pinkish-browm clastic rock.

icros—

Poxturci- Clnstic; consisting of about 85 phonoclests and 1575
finc-preincd cement. The phenoclasts ~re 0.5 to 3 mm., mostly
roundod %5 subanguler, of moderatc of low spherieity, cormonly
oxtromcly irrogular in shopes. The cement is o very fine
(sbout 0,04 mm.) mosnic,

The rack is heavily ironstoinced.
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Thonoclestsi— Lithic Intoricl: essentinlly volennic fropments (mostly
typical of the Silver Hills Volcanics%.

Comont = Zeolite: nhout 10,5 of rocky filling pore spaces.

Calcite: obout 55 of rocks infilling,

Origin:= Dssontinlly sodimentory, dorived from o volecnic (Silver Hills
Volernies) terroin.

Namcs= 4Lltored LITHIC S/NDSTONE.

GS/R
Microslide:- GS7, 2782 ox Spoeinmen:- 1778 Ficld No.s= 230/7
Four Mile !laps— Incrald
Lir Fhoto (B..R.):- Dmersld No.:= 5038 Run:- 6

Locations= VWithersficld Synelinc - cnst of Tndenster Homestend

Formation: Inymond Sondstone Lpci= Carbonifcrous
Macro:= L mossive, finc=groined, light frey, thinly-hedded clastic rock.

liicro:=-

Toxturc:~ Clnstics consistin~ of ahout 707 phenoclasts ~nd 30/ fine=-
groined metrixe Thoe phenoelasts are subanulnr to subroundod,
of low to moderntc srhericity, 0.05 to 0,07 mm., Uinor scecndary
limonite-staining ccecurs,

- - . -
Ihcnoclastsi= “uartz (end minor Feldspar): ahout 45, of rock; stroined.
Compesite srains are common,

Lithic Moterinl: about 20): of rock; mico schist and "gronite".

liugcovito: obout 57 of rocks unorionted flakcs.

Untrix.- Arzillaceous (dominantly chloritic)s about 30 of rock.

Oririns- Sodimentorys derived ossentinlly from the Lnnkin iHetoamorphiecs and
pre-Devonian "srenites”,

Nemes= ARGILIV.CEOUS~-LITIIC- ULHTZ S.IVDSTONI.

GSVYR
Hicroglides—= G887, 2783 ¢x Speeinmcni= 1779 Ficld Noesm= 232/9
Tour Mile Iers— Emcrnld
Lir Thoto (B.I.R.)i- Emorald No.s= 5088 Tuni- 6

Locntion:- Withorsfield Syncline - scuth-east of WVithorsficld
Formations~ Raymond Sondstone ares= Corboniferous
Macros- 4 messive, vory finc—=graincd, ycllowish-brevm, thinly-bodled rock.

Hicrcse—

Textures- Clasticy consistings of shout 807 phonoclasts ~ad 20,5 fine-
greined matrix. The phenoclasts ~re mogtly subrounded, of low to
moderatc spheriecity, 0.02 to 0.09 mm. The motrix occurs ns very
finc (0.004 mm.) stringers scparating individu~l grains.

3 o
Phenoelsstss— Sunrtz (with mincer ? feldapar)s abzut A0, of rocks
comnonly strrnined; conmposite grains cormmon.

Lithic Materials about 205 of rock; dominantly mica schist with
minor cxtroemcly fine=groined ?volennics.

Mica: ohout 255 of rock; muscovite, biotite nnd minor chlorito.
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Zircon: minoer

Matrixs- Micnceouss about 20, of rock; limonitc-stained,

Origini- Sedimentary, altered; derived predeminently from the lnekie
Motamorphics and pre-Devenion "granitces."

omes= LITHIC-MIC.- ULRTZ SILTSTONE.

Ducabrock Formetion

Microslide:- GS? 2769 ox Specimen s g?s‘én Ficld No,.= 139/3
Four Mile l~ps= Emerald

Lir Thoto (B.I.R.):- Emerald No.:= 5012 Duns- 4
Locations- Viest of Silver Hills Homestead.

Formntions= Iuenbrook Lpes= Carboniferous

Macros= [ mnssive, finc-groined, bended, pnle pinkishecolourcd rock. Some
of the bands nre sepnrated by sarcenish-colourcd siliceous moterinl.

Microsz:=-

Texturcs- Bssentinlly clastic; cxtremely finc-grained ond cloudy duc to
alteration. ITheneelnsts occur and cre 0.02 to 0.5 mn., cxtromely
corrodcd by the mntrixe. These tend to be concentrated in laycrs.
Lbout 15/, extreomely fino=groined micoccous motericl ocecurs, with the
leng ~xes roughly parallel.

Thenoelnstsi= TFeldspars dominant.

Jwortz: minor
liicns

Matrixs=— Tuffaccouss chloritic.

"Siliccous Bonds'!":— Zoolite surrounde? by o very fine zcene of
siliccous mineral.

Origins~ /Llternticn of ~ voleonie, pyroclnstic.

Nemee=- Lltered 7CLRYSTLL TUTTF.

Micreslides— GS 2773 cx Specimenz— g?ééh Ficld No.:= 165/1
Four Mile lMaps= Dmerald

Lir Thoto (B.M.R.):= Emorald Mo. = 5073 Runi- 5
Locntion:= licst of Silver Hills Homestead

Formntions—= Ducnbrook Lfies~ Corboniforous

Maeros— L mnssive, fine-grained, extromely woathcred, purplish—coloured
clastic rock.
Micros= This reck could not be scetioncd satisfoctorily.

Toxturc:- Clastics groin size 0.3 to 1 m.

Congtitucntss- Broken crystnls feldspar (altered) and quertz end an
abundonce of voleanic rock frements. Opague mnterinl is 2bundent.
The metrix is heavily ironstoined.

Origin:= Voleanie, pyroclostic; cppears to beassenticlly primary.
Neame:= Altored CRYST.I~-LITHIC TUFF.
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Microslide:~ GS7 2775 ex Specimens—- g?f{a Ficld Ho.s= 165/3
Four MNile Maps- Inmcrald

Lir Photo (B.H.R.):- Imer~ld No, =~ 5073 Runz- 5
Locations— West of Silver Hills Hemostead

Formrtions- Ducabrook 4pcs= Carbonifcrous

Moeros=- . massive, finc-srained, thinly-bedded, brovnish-purplce clastic rocke
—— e b L2 9 &

lileros=

Texturcs-= Clastic; consisting of atout 957 phenoclasts and 55 fine-
crained motrix. The theonoclagts are nbout 0,07 mm., rounded to
“npulﬂr, of moderate to low sphericity, ccmmonly very irreguler
in shepo. The percentage of grain houndery contocts is very high.

Thenoelastss—= “ucrtzs ~bout 50,5 of rocks

IPeldspar: ~hout 10,5 of rocks mostly scmowhat ~ltcred to ironstained
clay mincrnls.

Muscovite:

Bictite: altercd ;
ZA0NL R BAPOTeS minor

Iridotes
Clinozoigitcs

Lithic Moterials about 355 of rock; dominrntly mice schist with less
volcenic moterial, commonly very heavily ircnstnined.

Moatrixs— Scricitics shout 50 of rocky very heavily ironstained, in part.

Orizins= Sedimentary; derived from low grnde (mice) mctnmﬁrphic/grnnitic/
volc nic (Silver Hills Volennices) terrain,

Nemes- FLLDST/THIC-LITHIC- ULRTZ S.2TDSTONE.

lieroglidcs= GS) 2778 ox_Speeimen :— ??fén Ficld No.s— 165/7
FPour liilc Mani= Enerald

Lir Thoto (B.i.R.)s= Emerald Noes= 5073 Duns- 5
Locaticni:= Vest of Silver Hills Homostend

Formntions- Ducabreck les= Carboniferous

Mnoros- 4 somewhnt fissile, very fine-grnincd, thinly-bedded, derk srey,
clastic rock.

Mieros=-

Toxturcs-= Clastics praded bedding is clonrly-defined; cnch rhythu is
about 0,8 mn. and they ore, in gemcrsl, soparated by heavily
limonite-stained lominne. Over=zll, the rock consists of about D@a
phenoclests in a very fine—grained matrix, The phencelasts ore
anmular to subrounded, mostly of low spherieity, about 0.02 mm,

Thenoclostss— uartz, feldspar and bictite (colourless to greonish. )
Mntrix:- fArgillaccous.

Origins= Scdimentzry.
Namcs— SILTY MUDSTONE.
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Microslides—- G337 2779 ex Speeimen 1775 Ficld Noet= 165/8
-

Four Mile Maps= Bnernld
« 4ir Photo (B.M.R.):- Pmerald No.i= 5073 Runi- 5

Locationsi= Vest of Silver Hills Hemestend

Formations~ Ducabrook Liges~ Corboniferous

Moeros=- A mossive, fine-groined, grecnish-grey porphyritic rock contzining
phonocrysts up to 4 mms and irrepgular “clots" of sccondary coleitce.

Micros-

Toxturcs= Torphyritic; phonocrysts (about 40,f of reck) are subhedral to
anhodral, mostly 0.5 to 1.5 mms Groundmass intersgrtal, crain gize
chout 0,1 mm, Sccondary caleite mekes up about 10x of rock.

Thenocrystgs~ Plagioclase (? acid andcsine)s about 25;. of rocks lath-shaped
cryetalsy oxtromely altered, replaced by cnleite and/or green chlorite
and/or ironstained clay mincrals,

Mafic mincralsg: ~bout 15ﬁ of rocks

?Clivincs extremely oltered to fine, dark brovm,
almest opaque minernl.

?lyroxenc: completely replacced by gresn chlorite with
mincr caleite and opaques.

Groundmngss- Plasioclascs about 355 of rocks ncicular crystals, displaying
2 crude flow texture.

Chloritcs nbout 15> of rocky filling intersticcs

= Sccondary i
Mincrals— Colciteos sbout 104 secondarys the larger "clots" (up to 3 mm.)
arc belicved to be, in part, ot least, replneing phenocrysts.

® Orirzini~ Voleanic; probably cxtrusive.
Nomes= Lltercd PCLIVINE ?BASLLT
6s7/R
Microslides- G872 2780 ex Spceimens- 1776 Ficld No,:=- 165/9
Four Mile !lops= Emcrald )
Lir Photo (B.)1.R.0:~ Emernld No, i= 5073 Runs= 5
Locations= Vest of Silver Hills Homestead.
Formations~ Ducabrook \res— Carboniferous
. Mocros=- L massive, fine-grained, greenish-grey clostic rock,
Micro:-

Toxture:- Clasticy consisting of about 95,; vhenoclasts and about 5,
fing~grained notrix and minor amounts of sccondary cnlcite. The
phoencelests are 0.17 to 0.25 mm., ~nrulnr te subreundcd, of modernte
to low sphericity.

Ihonoclnosts:~ Lithic Motorinls obout 605 of rack.

. Voleanic rock freoymentss commonly henvily irensgtoined.
Ilica Schist
icaccous Siltstone

-

Foldspars about 25/ of rock; commonly altered to ironstained clay
minerals.

i - i 5
uartzs  about 10, of roclk; commonly straincd.
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Composite greins of quartz or quartz ~nd feldspar occur.

Clinozoisites miner

Epidotes minor
Motrixs- Chloritic/scricitic

Sceconda
Motorials= Caleitecs minor

Origin:- Scdimontary; derived from a voleanic (Silver Hills Voleanics)/low grade
motnmorphic/granitic/sodimcntﬂry terrain.,

Nemes- ULRTZ-FELDSTATHIC-LITHIC SANDSTONE.

Gs7/R
Microslide:~ GS, 2772 ox Specimens- 1768 Ficld No.:- 151/4
Four kilc Maps- Emcrald
Lir IThoto (B.M.R.}:- Bmerald Ne.:- 5018 Runz- 8

Locations= Bosrntunsan Syneline - Nine [iilc Halding.
Formations—~ Ducnabrook Lres= Corboniferous
Moeros- L moassive, finc-grained, hrovmish-rod rock.

Micros- Essentially similor to 351/7 except in the following detoilss-
(1) TIhenoclests meke up nbout 65 of rock ~ 355 "orystals" cnd
30% shords.
(2) The "erystals" include quortz, felds:-r, mica, cpidote and
lithic frosmonts. Minor redeposited frasments of pre-Devonion
"rronite" and nmicn schist occur.

Orimini- Essentizlly volernic, pyroclastic (primary) with minor admixed
terrigenous materinl.

Nomes~  Altered SANTY VITRIC TUFF.

Microslides- GS7 2753 ex Speeimens- g?ﬁén Ficld No.:- 349/4(2)
Four Mile Man:=- Emcrold

Air Photo (B.li.R.):= Emerasld Nues= 5043 uns= Th

Location:= Bogantunsen Syncline

Formations~ Ducnbrock Liges= Caorboniferous

Mroros- L messive, fino-grained, pale pinkish and greenish mottlod reck.

Micros—

Texturcs= Clasticy consisting of about 90;) phenoelasts and 104 very
finc=graincd motrixs. The phenoclasts crce about 0.1 mm., subongulor
to subrounded, of moderate to low sphericity.

Phenoelastsi=- uartzs about 40 of rock; stroined.

Fcldspar (dominantly potash with plasioclosc): obout 5/. of rocks
cltered, in gonoral, to limonite-stained clay mincrals.

Compogitc ¢enins of quartz or quartz and feldspar occur.

Mice Schists about 305 of rock; commonly ;rocnish in colour,
probably 2ue to the prescnce of scconcery chlorite.

Diotites about 1005 of rock; X = yollowish, Z = reddish-brovms
altered.



122,

Muscovite: about 5,5 of rocke.
Epidotc: minor
Matrixi— Lrzillaccous with abundent micaccous mrterial.

Origins~ Scdimentarys; derive? from a grenitic/low aredc (micz) metemorphic
terrain. The colour varinticn in hond speeimen is probably due to lcesl
concentrations of limonite-staincd mnterial and altercd (chlorite) mica.

Namci=  LITIIC-"UARTZ S.NDSTCNE.

Microglide:— GS7, 2754 ox Specimen;- 1736 Ficld No.s= 370/2

Four Mile Mar:= Emcrcld

Lir Thoto (B.if.R.):~ Emerald No, :- 5091 Runs- 6

Locationg= Zrmia Inticline
Formotions~ Ducabrock Lpes= Carboniferous
Mreros~ & massive, fine-grainced, thinly-hbedded, dmrk jurplish-srer rock.

Micros-

Toxturc:-= Clmstic; ahout 955 phoncelasts in o very fine-grained,
heavily limonitc~hematite-stained metrix. Thenoclasts (0.4 to 0,06 mm.)
mostly rnrular to subangular (commonly broken) of low srhericity,
morc rarcly rounded to subrounded of moderatec to high spherieity.
The long axes of the less cquant grains nre rouchly parallel to tho
bedding as arc fine stringors of 1imonitc/hematite vhich oceur at
rendom.

I'henoclogtss— Feldspar (dominantly rotash, with minor plesicelase)s
about 20% of rock; mostly angular, broken, partly corroded
crystals with rarc more rounded and cquent groins.

muartzs about 55 of rock; similar in form to foldspar.

Lithic linterizl: about 70> of reck; rounded grains of moderate
gy horicity foirly rore.

The following rock types con be rccogniseds=—

Rhyolite, syhorulitic in part,
Finc=graincd fluicdnl feldspeathic
voleanic, sometimes porphyritic,
heavily ironstnined = ?altercd
trrchytec.

?Tuff, rich in grecn chloritc.

Riotitcs: minor; colourless te pale green, altered in part,

Motrixi- Tuffaccous; henvily ironsteincd,

Origins- Essenticlly primery voleanic, pyroclastic; up to 20, of the meterial
mey be redepositcd = most of this material is believed to be derived from the
Silvcr Hills Voleecnics.

Names= [fltered S./NDY CRYSTLI~LITHIC TUFTF.

Gs7/R
Microglides= GS7, 2757 ex Srvecimeons— 1741 Ficld Hoe.:=- 370/4
Four Mile M-p:= Emcrnld
Air Thoto (B.l%R.)s= Tnerald No.s= 5091 Run.- 6

Loc~tions= Znmi- fnticline

Formotion:i= Ducnbreok Lpes= Corboniferous



123,
Mecrot- 4 messive, medium=groined (2 mm.) surplishegrer clastic rocke

Micros-

Toxturcs- Closticy about 90,5 phenoelnsts in nbout 10,5 fino-grained
. (vbout 0.0 rm.) crystalline cement. Thencelasts are mostly
subroundced, of modeoratc sphericity, 1 to 3 rm.

Thenoelogtgs= Lithic koterinls about 90@ of rocks; the following rock typces
con be recopmisods-

Rhyolitc, spherulitic in part.
Trrchyte, commonly ironstained.
Tuff ~nd crystal tuff.
Gronite.

Cements— Essentinlly zcolites nbout 10} of rock; = crystalline moseic with
individucl ~nhedrs sbout 0,02 to 0.04 mm,j minor coxrosion of some
of the phenoclngts by the cement hns teoken placce.

Origin:= Esscntizlly sedimentary; the phenoelests appear to repreosent redeposited
rocks, dominnntly from the Silver Hills Volennies. The cement appenrs to be
sccondary.

Nome:= Coarse Zeclitic LITHIC SINDSTONE.

Microglide:— GS7, 2756 ex Specimcns— E?Eﬁﬂ Ficld Fo,. = 3?0/5
Four Mile linps= Emcrald
Lir ¥hoto (B.l.R.)s= Emerald Ne.:=~ 5091 Runs- €
Locationsi= Znmia [nticline

a Formation:- Ducobrook Lges— Carboniferous

Hacrot-~ LA mnussive, derk reddish-brown, clnstic rock contrining corrseo frogments
® (up to 6 cme) of volconic rock material.
Micros~

Texturcs— The rock is too heavily ironsteined to cllow very detrniled
identificntion. Clostics phenoclnsts mostly of low sphericity,
commonly distorted.

Thenoelasts:= Voleanic,

Matrix:= Tuffoccous.

Cripins— Voleonice, pyrocclastici essentially primory.

Names= [ltered LGGLCHERLTE.

Microslides= GS7 2760 ¢x Specimens-— g?ﬁén Ficld No.s= 3?0/9
Four Mile Mnp:= Emcrald

Lir Thoto (B.M.R.):= Buerald Nc. = 5091 Runs- 6
Locotion:= Zamia Inticline

Formation:- Zuecnbrock ages= Carboniferous

« Mocro:- U messive, fine-groincd, grecnish-srey to pinkish-grcy, clastic rock.

Micros=—

Texturcs- Clostics about 90,5 of rock consists of rhonoclasts (0,04 to 1 rum.)
angular tc subrounded, of low to modernte sphoricity. Numerous
"apning" arc breken and/or corroded erystals. The matrix (nbout 1055)
ig veory finc-grained.
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Phenoelnstss~ Lithic lntorisls obeut 55, of roclk; the following rock
types con be recormiseda-

Ironstrined feldspothic fluid~l volernic
Rhyelitc, commonly spherulitic.
Chloritic tuff. ’

Mica Schiste: > 5,5 of rock.

Granito: < 5/ of rock.

?Scdiments £ 5,- of rock.

Foldsnar (dominontly potash with minor oligoclnsc)s
i » w .
about 250 of rock; comaonly altercd to ironstoined olay mincrals.

Juertzs about 10,0 of rock.

Hotrixs Tuffrccous: chloritic.

Origins= Essentially sedimentaryj; the fragments arc bclicved to be
rederosited rocks derived frow o volesnic (Silver Hills Voleonics)/gronitic/low
grede (mice/?scdimontory torrain.

Nomgs= TUFF.LCECUS- ULRTZ~FELDS./THIC~LITHIC S.INDSTCNE

GS/R
Microslide:= GS7, 2761 cx Srecimens— 1749 Pield Noa 5= 370/17
Four Mile ileps= Emerald
Lir Thoto (B.,li.R.):- Emorald No.s= 5091 Tuns- G
Locntioni~ Zanis !nticline
Formetions=- Zucabrook sfes= Carboniferous
Hoeros= AL mngsive, very fine—-grnined, greenish—grey, clostic rock.

IMicros=-

Toxturcs- Clastic; consisting of about 904 phonoclasts, about 5%
Tine-groined motrix (which cccurs ns finc stringers hetween groins)
ond obout 55 sccondary caleitc. The phenoelasts are 0.1 to 0,02 mm.,
angulor to subrounded, of low to moderate gphoriecity. The pereentage
of grain boundery contncts ig high.

Fhenoclagtss— ‘uertz: about 55, of rock; extremely fine inelusions arc
ahundont.

Feldsror (dominantly potash)s ahout 20,0 of rock; a2ltcred, commonly
soncwhat ironstoinod.

Lithic litcrinls nbout 10,5 of rocks dominently micoa-chlorite schist
cnd chloritic 7tuff.

Mica: obout 5,5 of rocks biotitc, altercd flrkes, light to daxk

brovm and musccvite.

Matriz:- Scricito/echloritc: sbout 55

Sccendn "
Hotecrinlt= Calcites ohout 54 of rocky sccondary,

Cripgins—= Alterntion of a2 sedimentary rock; detritus derived from deominnntly
arenitic/metamorrhic terrain.

Nomes=- Lltercd MICLCECUS~-LITHIC-FELDSP.THIC SIITDSTCNE.
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Microslidci—= G87, 2762 cx Spceimons— g?ﬁéﬁ Ficld No.:= 370/20
Four Milc lnps:- Emcrald

Lir Photo (B.iH.R.):- Emerald Noes=- 5001 Runs- 6

Locations- Zemin inticline

Formations— Ducabrock Lgei= Carbonifercus

Macros—~ 4 mnssive, finc-graincd, brownish-rink, bedded cleostic rock.

Hicros=-

Toxturci- Clnstic; consisting of about 955 phenoclasts in “hout 5, very
fine-groined m2trix. The phenoclests are abocut C.3 mma, cnguloar
to subanguler (commonly broken), of modernte to low sphoricitys
many have becen somewhnt corroded by the matrix,

Phenoclastss~ Lithic Materials about 555 of rock; the following rock
types con be recognisedi-

Fluidal feldspathic vecleanics henvily ironstoined.
Spherulitic rhyolitey; socmowhat ironstaincd.
Micaccous siltstonc: somewhnt irconstrinced.

Ifica schists oxtrencly ironstoinced.

Grenite (cne frogmont).

Foldsper (@ominantly potnsh): sbout 25,5 of rocks altercd to iron-
steinod elay mincrsls.
unrtzs about 15,5 of rock.

latrixs—- Tuffaceous: siliceo=feldspathic

Origing= The rock appenrs to bey in part, a primeory voleanie pyroclostic
icrystal tuff); the perecentrge of redeposited materinl (derived from
mctamorphic/grnnitic/volcanic (Silver Hills Volcanics)/acdimontary terrain)
camiot be determined.

Nomei—- TUFFLCTOUS- ULRTZ-FELDSIATHIC-LITHIC S./IDSTONE.

m—

*

as' /R
Microslides— GS°, 2763 ex Specimoni- 1754 Ficld No.:~ 370/21
Four Mile Moni— BEuornld
LJir Thote (B.ii.Re):~ Emernld Ho. s~ 5091 Runs- 6

Location:= Zamia inticlinc
Formation:= 2Ducabrook afes= Cor' cniferous

Hacres~ [ nnssive, coarsc—grained, pinkish-hrown clastic rock contoining
fragments up to 4 mm.

Hicros=

Toxturci= Clostic; consisting of about 6505 phenocelrsts in nhout 20,
very finc-groined mntrix. Thenoclasts arc 1 to 4 mm., dominantly
about 3 rm., mostly rounded, of low srhericity.

Thonoolegtsi— Lithic Haterial:- about 55/ of rock; the folloving rock
types con be recognisodi-

Rhyolite, spherulitic in pert.
Troachytc.

?Bnsnlt, heovily irconstrincd.
Crystnl Tuff.,

M~trixs= Crystol Tuffs ~hout 35,. of rock: contnins nbout 15,
hroken and/or cmbeyced erystols of feldspar, with minor quortz

and minor frogments of velennic rock (mcotly ~hout 0,5 mm, ) in a
chleritic tuffnccous matTIx;IOmvIYy ironstnined.
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Origins—= The motrix is primary volennic pyroclnsticy; the phencelasts are derived
ipredominantly, ot lonst) from the Silver :dills Volennies,.

a

Noames= TUFF.CEOUS~LITHIC-CONGLOLIERLTE.
Gs/R

Microglide:- GS 2771 ex Speecimens— 1767 Ficld No.:= 151/3
Four Mile liops= Emcrnld
Lir Thoto (B.l.R,)s= DEmerald No.:- 5018 Tun:- 8
Locations— Imenbrook /nticline = Ninc Mile Holding.
Fermation:- Ducahrool Lres= Crrboniferous
Maeros- L magsive, fine-;roinced, ninkish-browvm, bedded cl-stic rocke. Some of
the beds appear to consist cntirely of opnques - these beds are 0.5 to 2 mm,
ond display o crude current-bedding.
Micros-

Texturci- Closticy the light-colrurcd beds consist of about 90ﬁ
subanguler to angular frogments of low to moderntc sphericity and
~bout 105 sceendary materinl,  The dark bands nre cssenticlly
similnr except that about 75, of the clasts ore opoaque.

Lisht-colourcd Bands:= “uartz: about .05 of rock; stroincd.

Totrnsh Feldspar:s nbout 25 of rock; oxtremely altercd to iromstrined
(reddish) clay mincrels,
Olizoclnse: about 15,5 of rock; ~ltcred (ns for potash feldspar)
Lithic Materials nbout 10,5 of rocks
L
Micn schist
"Granitc" (pre-Devonian)
- Fine-grrinced voleonics
Epidotes minor
Oprques: minor

Sceoncnry

Motcricl:- consists of ogoregnticns of heovily limonite-stained chlorite

gpherulites with o -linmcter of abeut 0,04 mm.; this moterinl occupics The

interstices of the rock rnd replaccs, in peart, somec of the groins.

Derk Bands:— The oprgue clnasts arce almost totally of mopnetitc, some of
vhich hag oltered to hemntite.

Origins= Sedimentary
Nome:= [Lltored SINDSTCNE.
Gs /R
Microslide:~ GS> 2718 cx Svecimeni- 1686 Fiecld No.:= 351/7
Four ililec Maps= Emcrnld
Lir Photo (L.Ii.R.)s- Dmeranld No.s= 5036 Tuns- 9
Locations~ Medway /nticline
Formation:s- Ducnbrook [ros= Corboniferous
-

Mocerot:= L mosgive, finc-groince?, thinly-bcdded bright pink rock.

s Micros=
Texturci~ Extremcly ~ltered., Clnstic; phenoclnsts (about 355 of rock) of
Two tyunes:~ (n) ornins snsul-ar to subrounded, cmbayed, 0.1 to 0.5 nm.
(1) shords commonly about Col to 0.2 mm, The long axes of the pheno-
clnsts have o roughly narnllel alignmeont. Intrix, very fine-grained.
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Phencclostgs= (o) Crystalss < 55 of rock; guartz, plrgicclose

?0ligoclesc) and flckes of nltored hiotite.

(b) Shards: > 30,, of rocks shapes cxtremely voriables
211 of the structurcs are composcd csscntinlly of donsc hcmntite.

Metrixs— Tuffaccouss ;reon chlorite (only) can be recogniscd.

Origin:- Volennic, pyroclostic; tho prosence of minor ~mounts of torrigenous
mrtorial suggests thot the mnterial mey have been water-lnids

Nomes= Altcred VITRIC TUFY.

s
Microslide:- GSY 2721 ex Spocimeni- ggs,én Ficld No.:~ 351/14
FPour Milec Unp:= Emerald

Lir Thoto (B.M,R.):~ Emorald No.s= 5036 Run:- 9

Loc~tion:—= Medwey Lnticline

Formationi:= Duenbrock Lpos= Corbonifcrous

Mocro:= [ mnssive, very thinly=-bedded, grecnish-brovm rock which is ripple-marked.

Micro:—-

Texturcs-= Clasticy nbout 95> phenoclasts, Coninontly 0,04 mm., subrounded,
of moderate srherieity. The perccentage of zroin boundnry contacts
is vory high. Ahout 5, m~trix occurs, ns fine stringers scparating
somc of the groins,

Phoncelosts:= “uartz: about 30 of rock.

Fcldspor (deminently potosh)s about 255 of rock.

Mica: obout 20,5 of rock; nlterod biotite nnd muscovitc ond minor
pomnine chloritc.

Lithic HMaterinl: about 20,0 of rock; dominantly micn schist.

Motrixs- Dssontinlly scricitic.

Origins- Scdimcntorys dorived from & grenitic/low grade (micn) metomorphic
terrain.

None:~ SILTSTCNE.

as/R
Microslide:- G887 2722 cx Spccimens— 1690 Ficld No.:— 357/1

Four lfilc linps~ Emcrnld

Lir Photo (B.M.R.):~ Emorald No. s= 5022 Run:~ 8

Locations- Mecdwey [nticlino.

Formation:= Duc~brock Lpics= Corboniferous

li~crc:- A massive, light groy, fine— roined rock which is somewhot ironsteined,
in part.

llicro:—

Toxturci- Clostic; phenoclnsts (nbout 955 of rock) 0,07 o 0.3 mm.,
rounded to subrounded, of moderatc go low sphericity. Motrix vory
finc-grained.

Phonoclogtss~ “uartz: 2bout 25) of rock; some greins contain
inclusions cf ~patitc.

Foldspnr (rotash and cligoclase): about 15 of rock.

Compcsite groins of quartz moscic or quartz and feldspor ore
rolatively chundant.
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Misccllancous Greins: < 105 of rocks

mien

?zlwweconite-hecterogenocus green
pellots

hematito-stroined 7 rock
fragments.

Motrixe=- Argilloceouss about 55 of rock,

Sccondary

Minerals:~ Sucondery calcite with admixed limonite is distributed ot
rrndon (< 5.5
crigins=  Llteraticn of o scdimont derived from an csscntinlly granitic/low
orrdo metomorphic terrain,

FN-mes= J[Jltcred LITHIC S/NDSTCNE.

UHicroglidc:= G887, 2727 ox Specimens:- ?ggéR Ficld No,s= 358/21
Four Mile Mop:i= Imcrnld

Lir Thoto (B.I,R.)s~- Bmerald No.:- 5021 Run:- 8
Loertions~ licdway [nticline

Formoticn:i= Juenbrook Lges= Carbonifercus

Macros- L mnseive, fine-grnined, dnrk grey rock.
licro:- Easentinlly similer to 336D (Telcmon Form~tion) cxcept in the following
detnilss=

(1) The phenoclnsts are mestly 0.1 to 0.3 mm.

(2) Of thc phenoeclasts, quartz is the most abundant, followed by feldspar,
lithic material (very finc-zrnined ? voleanic) and altered grcen biotite
and hornblende.

(3) Orizinal motrix is neglisidle.
Oripins— Secpregation by unknown means of originnl enlearcous ? cement of host
rock which must then hnve been o sondy limestone. The sandy froction wos derived,
in port, from 2 grenitic terrnin,

Nnmos~ CONCRETILNLRY (Caleitc) S/IDSTORE.

Hiertulide:=- GS7, 2729 cx Specimens=— ggéén Ficld No.:= 358/23
Four Mile linpsi= Imernld

Lir Photo (B.M.R.):= Bmerald No.:- 5021 Runi- 8
Locntions- Modwoy [nticline

Formntions- Ducabrook Lpos= Corbonifcrous

Mreroi- A mnssive, fine-graincd, dark (roy rock.

Micro:-

Texturcs— Orisinnlly clasticy now dominnted by nbout BOﬁ cnercticonary

~  structurcs, mostly rounded 0.5 to 1 mm., with o radinting and
concentric structurc. Originsl thenoclasts (about 55 of rock) mostly
about 0.1 mm., of modernte sphericity end slishtly corroded. Jbout
5/ dovitrified shords nro prosent alscs The mntrix (~hout 10, of
rock) is veory finc-sroined,
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Thenoclostss- uartz with minor feldspar 2nd alftercd biotite.

Sherds: hematitic.

Metrix:= Tuffoccous

[

Origins—  The hest rock was 2 woter-leid vitrie tuff containing phenoclasts

derived from o granitic terrain. ‘The concretions represent segregation by

unknovm means of calcite of unknown crigin, possibly calcnrceous phenoclasts
" deposited with the other terrigensus material.

-

Nemes—  CONCRLTLONARY (caleite) SANDY VITRIC TUFF.

Microslide:~  GS7) 2732 ex Specimensz- §$5£R Ficld No.s— 372/5
Four ¥ile Maps- IDmerald ' i ;
Air Photo-(B.ﬁ.R.)a— Emerald No.s= 5021 Runs- 8
. Location:—  Medway inticline
Formations— Ducabrook Lzes- Cerboniferous

Macros- L massive, thinly-bedded, fine-grained rock with alternating
greenish-grey and huff-coloured bnw

Micros— This rock could not be sectioned properly but appears to he
egsentially similsr to 3?2/1 except in the following detailss

(1) The phenoclasts are deminantly about O.4 mm.

(2) The lithic frogments ore wico schist, micaceous siltstone (derived
from low grade metamorphics)

- (3) Minor mmounts of heterogencous green pellets of ? glauconite occur.

The bedding does not show up in the thin section but the alternations of
Ty colour arc undoubtedly due to concentrations of ? glauconite in the green
moterial and of ironstazined feldspar in the buff-coloured beds.

Cripins— Sedimentary; derived from a dominantly low gradoe mot;morphlc/grwnltlo
terrain with minor volc"nlcs end sedimenta.

Namcs- LITHIC S.IILSTOND.

e

Microslidcs— GS7 2733 ex. Specimens- $$5£R Pield No.:= 372/8
Four Mile Haops- Imerald

o hir Thoto (B.M.R.):- Fmereld We. 5= 5021 Duns- 8
Locations— Medway lnticline
Formations~ Iucabrook Lzes— Carboniferous

b
Macros- 4 massive, fine-groined, pinkish-brown scdiment.

Micros-

Textures~ Clastics comprises about 95/ phenoclasts in o very fine-grained
matrix. . ©heonoclasts are 0.1 to 0.5 mm.,: mostly subrounded, of
moderate te high sphericity, commonly somewhat embayed. The

= percentage of groin houndary contacts is very high.

Thenoclestse- Lithic Meterial: about 555 of rock; the following (in
= approximate order of decrcasing abundance) can be rocognlsa&

Voleanics: spherulitic rhyolite
rhyolite
?intermediste extrusives
Mica schist
Micaceous Siltstone
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Feldspar (potash s oligoclose = about 3s1): ahout 20/ of rocks mostly

altored to ironsteined clay minerals.

Tunrtzs about 150 of rock; compcsite groins of quartz and/or
g Db 9 & q
feldspar arc comparatively common. -

Biotitos < 5% of rock, brown.
Epidotes colourless; minor
Tourmaline: blue to colourlessj minor.
Opadlicss minor

Matrixs— Lrgzillaceous

A
Origzin:- Sedimentary; derived from a volecanic (Silver Hills Volcanios),
granitic/low grade (mica) metemorphic and secdimentary (Ducabrook Formation)

terrain.

Names-  LITHIC S/ANDSTONE.

Microslides— GS7 2734 ex Specimens— ??dén Ficld No.s— 372/9
Four Mile laps- DEmerald

Lir Photo (B.M.R.):- Emerald No, s= 5021 Runs- 8
Locotions— Hedwny fnticline

Formations- Ducabrook | Lpes~ Cerboniforous

lacros~ L very fine-grained, kheki-coloured, thinly-bedded rock,

Micrcs— Essontielly similer to 3?2/130 excopt in the following doteilss—
(1) Thenoclasts are 0.05 to 0.1 mm.

(2) Zumortz and feldspor make up about 45% of the rock.

(3) Plegioclasc is morc cbundant than potash feldspar.
(4) ¥ica mekes up < 107 of rock

(5) Green hormblende mekes up < 5% of rock.

(6) Micn schigt-fickes up ~bout 35(% of rock.

(7) No volozfic froegments can he recogniscd.
-

(8) Motrik is cssenticlly sericitic.

Origini- 4s for 3?2/130 except thnt voleanic rocks de not appear to have
~contributed to the cccumulating debris.

Nemes= LITHIC SANDSTONE.

Microslides— G3°, 2736 ex Spceimens- ??déﬁ TMield No. 3= 3?2/13D
Four Mile Maps~ DImorald

Lir Photo (B.M.R.)s— Pmerald No,3- 5021 Run:- 8

Locations~ Mcdwny inticline

Formations- Ducabrook Lges= Carboniferous

Maocros- L massive, dark-greys clestic rock conteining an abundence of
greenish-fragments,; up to 5 nm.

Micros-

Toxturc:~ Clastic, ~ltered; 4 main clementsi-
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(1) Sccondary concretionsry structurcss mostly rounded to ovoid,
0.25 to 0.5 mm., abcut 30, of rock; commcnly structureless,

-
though o few of the bodies displey o radiating growth in concentric
ZONES . '
’ (2) Lithic fragments (obout 240% of rock) of two typess-—
(2) fresh, micacecous.
(b) replaced totally or in part by calcite.

(3) G=itarcous rod-like bodies: about 20% of rocks cxtremely cloudys
some of these bodies have,; zlong one side of fringe growth of
fresh celeite some of which has 2 suggestion of cellular

# . ’ structure (idcntificd by J.T. Voods, Geologist, as inorgonic).

(4) Calcarecovs cement: cbout 105 of rocks fresh.

W Concrctionss caleite.

Lithic framments: clastic; obout 405 fragments of quartz (about'0.03 . )
znd 30# fine flekes of mica in an argillaceous metrix - LRGILLICEOUS-
MICLCEQUS="ULRTZ SILTSTCONE.

Origins- The original rock appears to have been a lithic conglomerate, with the
lithic frogments being siltstone, formed by the deposition and consolidation of

debris derived from low grede (mica) metamorphics. The rod-like bodies mey be

fragments of limecstone. The secondary calcite (concretions, cement, fringe '

growths and replacement of some of the lithic frazments) is of unknown origin,

nossibly redeposition of original cement.

, ames—  CONCRETIONARY (calcite) LITHIC CONGLOMERATE

as/R

Microslides— GS7, 2737 ex Specimens- 1710 Ficld Noes= 3?2/130
& Tour lile Maps~ BEmerald

Air Photo (B.M.R.):- Emerald No.:- 5021 Runs- 8
.l.‘

Location:~ Medwzy Inticline

Formztions~ Ducabrook Lpes- Carboniferous

g o

Mocros:- L massive, f%pe;grnined, thinly-bedded, . brovnish~grey rock.

Micros-

Texture;w“’01astic§ rhenoclasts meke up about 95% of rock; phenoclasts
C.05 to 0.2 mm., of low sphericity, mcstly subrounded. The long

. axes are roughly parallel. The percentage of grain boundery

s P contacts is very high. The matrix is very fine-grained, difficult
s ’ to distinguish.

Phenoclastss~ ‘uertz snd feldspar (dominantly potash)s— about 355 of rocks
mostly strained frogments but some composite quartz or quartz and
feldspar fragments ccour.

Micas about 107 of rock; altercd green bhiotite and muscovite; flakes
3 Mica Schists: about 30y of rock.
Volecanic Rocks about 15% of rock; fine—grzined extrusive tuff and
hroken spherulites.
Opaques: avbout 55 of rocks commonly concentrated as dust about
fragments. '
- Ipidotes minor
Matrixs- Lrgillaceous.
&

Origins~ Sedimentarys derived from 2 predominently low-grade (mica)
mctemorphic/granitic terrain with minor volcanics.

Nemes— LITHIC SANDSTCNZ.
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Microslides- GS” 2738 ex Specimons- g?i{ﬂ Field No, - 3?3/1
Four Mile Map:= Emerald’

Lir Photo (B.M.R.):- Emerald No.:- 5021 Run:- 8 J
Locationi- Medway Anticline

Formations- Ducabrook Lges~ Corboniferous

Macros-- 4 massive rock composcd of irregular =2lternations of very fine-grained
Pink material and slightly coarser off-white material. _ i
Micros-

Texturc:- Alterced. The different bhandsg cannot be scen clearly but appear
to he presented by slight variatisns in the percenicge of phenoclastis.
Clastics phencclasts (5 to 105 of rock) about 0,02 mm., of moderate
to low sphericity, corroded. Matrix cxtremely finc-grained, about
705 of rock. Sccondery material makes up about 205 of rock.

Thenoclastss= Tuartzs predominant.

Feldspar:
Biotite: extremely altered flakes.

Lithic Materials very fine-grained volcanics, similar in
composition to the matrix.

Tourmalines: rors, cuhedra,

Matrixs~ Tuffoceous: about 7075 of rocks very finc-grained. “Green chlorite
czn be recegnised as well as opaguc dust. !

Seconda . _
Minerals:— Calcite, heavily ironstained: about 207 of rocks distributed
a2t random.

Origin:- Voleznic, pyroclastic; the prescnce of terrigenous material (granitic)
suggests that the rock was water-laid. The lithic material appenrs to be
essential.

Nemes= Altercd LITHIC TUEEO'

. asn/R
Microglides- GS7 2739 ex Specimens- 1712 Field No. s~ 373/1&

T'our Mile Mops— - Emerald

Lir Fhoto (Bo.H.R.):=- Emerald No. s~ 5021 Runi- 8

Locationg= Medway Anticline
Formation:- Ducnbrook ; Lzes= Carboniferous
Hacroe— L massivey, thinly-bedded, very fine-grained, purplish rock conteining

foirly regular, rounded ellipsoidal bodies, up to 17 mm., of fine-grained
greenish material., ‘

Micros—

Green Meteriale~ There is an inner core of very fine-grained moterial,
masked by & concentration of anhedral opzque materiesl and associcted
limonite.

Lbout this core is a clastic rock with = grain size of about 0.04 mm.
The dominant constituent is mica (estimated at about 50% of rock),
dominantly muscovite and sericite. This tends- to mask the remainder
of the rock which consists of about 10% guartz (subrounded %o subanzular
grains of moderate sphericity) and about 40% crsillaceous material,
some of which is belioved to be lithic fragments and the remsinder,
matrix, both being similar in composition.

Purple Hecks— Similar in composition to the green materinl btut heavily
stoined with seccndary limonitc with minor associated colcite.
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Oripgins~ Sedimentorys; the detritus ~ppears to have been derived from aon

* ossentially low grade (mica) motemorphic teriwin. The colour change is believed
to be a mottling effect rosulting from differential alteration and is a common
phenomenon in such rocks.

-
Nomes-  SILTSTONE.
GS/R
Microslides— GS 2740 ex Specimeni~ 1714 Pield No.s= 373/2A
Four Mile Mons- Emerald
" i
Lir Thoto (B.M.R.):- Imercld No,:- 5021 Run:- 8
st Locations- Medwoy /nticline
Formations—~ Ducabrook ' li1es= Carboniferous
Hocros=- 4 massive, fine-grzined, pinkish~browvm ond off-white rock.
ldicros-

Textures- Clostic; comprises about 907 phenoclagts in o fine-grained
matrixe Fhonoclasts are 1.2 to 0.3 mm., ansular to subrounded, of
very low to moderste spheoricity, cmboyed in pert.

Phenoclagtss~ Lithic materials about 60% of rock; the following types
(in approximatc order of dcereasing zbunérnee) cen be recogniscds-

Voleanic rocks: tuff, commonly hemetitic, rhyolite,
?intermediate cxtrusives.
Mica schist
Miecaccous siltstone
& Limestone
martz: about 207 of rock.
i Feldspzr (dowinantly potash)s < 10){ of rock; commonly alterod.

Compositc graing of quartz and feldspar, commcnly in graphic
intergrowth, are relatively obundant.

Micas minorj; cxtrencly altered.

Hotrixs- Tuffaceods: hematitc-stoined, in part.

filteration:~ lMony of the fragments of lithic materizsl are very heavily ironstained
and some are surrounded hy 2 fine fringe of limonite. Some of these fro:ments
have been replaced, in part, by calecite as have many of the feldspar crystals.

Origins- Sedimentary and voleanic pyrocloastics phenoclests derived from a
R - voleanice (Silver Hills Voleanics), granitic/low grade (mica) metemorvhic

and sedimentory (Ducebrook Formation) terrain. The corrcsion of some of the

phenoclasts suggests thot the tuff is primery (water-12id), not rodeposited.

Nanmes~ .ilterod TUFF.CEOUS LITHIC S/IZSTONE. *

: esy/r
Microslide:= GS7 2770 ex Swecimen:- 1766 Field No.s- 150/6

—_—

Four Milc Maps= Emcrald

Lir Photo (B.M.R.)s- Emorcld No. s~ 5017 Runz- 8

* Leocaotions- 3 miles north-cost of Lockington Homestend.
Formation:~ Ducabrook Lpes— Carboniferous

Macros=~ L massive, fine—grained, greenish-groy altored rock.
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Micro:- No satisfactory thin scctica could be madc.

The rock contains cngulor to subroundsd clasts (about 0,08 mm.) of
quartz and feldspar in cloudy celecite.

Neme ¢~ SLNDY LIMESTONE.

GS7/R
Microslide:- GSC_2741 ex Specimens- 1716 Ficld No. s~ 373/4
Four Milc Meni- ﬁmerald
Lir Thoto (B.1.R.):- Emerald No.:- 5021 Runi- 8
Locoations— lMedwey /nticline
Formationi- Ducabrook hes= Carboniferous

Macros- 4 Dbrownish-colourcd bedded clastic rock. Individual beds vary, ot
random, from finc-graincd to coarse-grained, with rcunded pebbles of quartz
and lithic matorial, up to 2.5 cm.

Micros— L thin section of somc of the finer-grained materinl was made.

Textures=  Clastic; unecven~grained, consisting of about 85%
phonoclazsts and 155 zcolitic cement. The phenoclasts ore 0.5
to 6 mm., rounded to angular to rounded, of low to high sphericity.
The cement is an a2llotriomorphic-granuler mosaic (prein size about
0.02 mm.) which occurs as finc "stringers" between groins. The
margine of tho erystal phenoclasts agninst the cement are finely
"frayed",

Thenoclastssi= Of two types - Merystals" and lithic material., The
Individual fragments arc difficult to distinguish and it is
impossible to cstimete the percentage of "crystels!" which are
discrcte zgraing and the percentage which ore clasts in fragmonts of
tuff. 411 of this material is counted together (bolow).

Lithic Moterials about 5355 of rocks

Crystal tuff

Acid volesnic extrusive reck (Silver Hills Volcanics)
Low grade metemorphic rocks (/inakie Motamorphics)
Composite ‘quertz greins (Pre-Dovonion "grenitc")

Foldspa_f(potash and oligoclasc)s about 20% of rocks altcred.

Juartzs about 105 of rock; mostly unstroined.

’ - . -
Cementis- Zeolitey sccondary.

Origini- Sedimentery; derived from voleanic (Silver Hills Voleanics)/low grade
metamorphic/pranite tcrrain.

Nomes- LITHIC SANDSTONE/CGNGLOHDRLTE.

Microslides- GS7, 2764 ex Specimeni- E?géh Field No,s- 371/14
Four Milec Mops— Emerald

Lir Photo @.ﬁ.a.) 3~ Emereld Yo. 3= 5094 Tunz- 6

Locations= Drummond inticline

Formations= Ducabrook Lies— Coarboniferous

lMocros— L4 massive, oxtremely fine-groained, buff-colourcd rock.
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Micros=—

Tcxturc,— Clasticy about 6555 of rock consists of oxtremely fine-grained
(0.01 to €.001 mm.) esscntially silicco-feldspothic motcrial,
Lbout 157, comprises orizinal phencclasts (commonly ebout 0.05 mm. )
which are, in genernl, cxtremecly corrodcd and difficult to
distinguish from the mrtrix. These phenoclasts appoar to have
been enguler to rounded (scome to have been broken) of low to
moderate sphericity. [Lbout 20/ sccondary caleite is distributed
ot rondom.

iis 5k 4 i 4 4
~ = Thenoclosts:— Spherulitic ?rhyolitc: 5/ of rocks zrein boundarics

S very difficult to distinguish.

mertz: < 55 of rock.

TFeldspor: ﬁlcgioclguo, in port, ot least; mostly crystals, many of
which have been poartially replaced by calcite.

Mica Schigts: minor.

Biotite: minor; coleourless to pale green.
Huscovite: minor.

Zircon: one fine cuhedral crystal.

Hetrixs— Silicco-feoldspathice

Scecendary
Moterials~ Calcites clots, up to 0.6 mm.; suepected of being secondary
after comparatively coarsc plogioclasc crystals.

Origins—= Essecntially volcanic, pyroclastic (primary)s there huS been @
certain amount of contamination from terrigzinous materiel.

Names—=  Lltered ?SILTY-CRYST.L TUFTF.

A
Microslide:—- GS7 2765 ex Specimen:- i?ééR Field lo.s- 371/1B
Four Mile Map:— Emerald
iir Thoto (B.li.D.)i— Emercld Hoss= 5094 Runi- 6
Locations— Drummond /nticline
Formation:i~ Ducabrock h Liges— Carbeniforous

Hoercs=- 4 mossive,; fince-grained, pinkish-brovm clastic rock.

Migros-

Textures—= Clasticy consisting of about 857> phonoclasts in about 55
oxtromely heovily ironstoined, finc-grained motrix with ~bout 1055
calcite cement; ussocinted, in general, with limonite. The phcno-
closts are mostly subrounded, of low to moderate sphericitys
0.02 to 0.2 mm,

Phenoclastss— Lithic Moterials about 407 of rocks the following rock
types can be recogniscds—

Hica schists grecnish in colour duc to clteration to chlorite.
Fine-grained voleenic rock, heavily ircnsteincd.

uertz:  about 255 of rock.

Feldspar (dominantly potash): sbout 207 of reck; commonly
altered to ironstoined clay minerels.

icas minor muscovite.
Tourmalines minorg bluish-groen.

Motrixs—= WMicoceoug; ironstained.

Cements= Coleitco, with ossocinted limonite.

Origing= ALlteration of scdiment derived from o mctamornhlc/volcanlc/grﬁnlt10
terroin .
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o' Name:- CLICARECUS-FELDST.THIC- ULRTZ-LITHIC S/NISTONE.

: Gsy/R
* lMicroslides- GS7 2767 oz Speeimen:- 1762 Field No.:- 371/10
four Mile HMops— Emersld
Zir Photo (B.i.R.):= Bnerald No. s~ 5094 Runi- 6
Locationi- Drummond inticline
N Formations~ Dueabrook hnos= Corboniferous
5v// Mocros—- 4L massive, fino-grained, brownish-pink clastic rock.
Micros—

Texturci- Clastics about 955 rhenoclests in about 54 very fine-graincd
matrix. Thencelasts nmogtly 0.03 to 0.1 mm., rarcly up to 1 rmes
in genoral subrounded, of low to moderate sphericity. The
percentege of grain boundary contacts is very highe

Thenoalostss— Feldspar (dominantly potash with minor plagioclase)s about
405 of rocky commonly alterod to ironstained cley mincrals.
“uartz: about 207 of rock.

) Lithic Motorials > 30% of rock; the following rock tyvos can be
recogniseds= _
Finc-grained micoccous rock, dominantly schistoses
commonly ironstoined,
Chloritic tuff (grcon).
g Rhyolitec, commonly spherulitic.
Groanite. i
Mica: < 5% of rocks muscovite ond biotite, commenly cltercd.
- Motrixs— Tuffoccouss chloritic.
Orizins= Sedimentarys; derived from o low grade mctnmor?hic/g anitic/volcanic
torrain.
" Nomcs—- TUITACEOUS~"UARTZ-LITHIC~-FELDSYATHIC SANDSTCNE.
Gsy/R
Microslides— GSQ,2768 ex Specimens 1764 Field No.s— 371/11
Four Milc Maps— Imerald
= .= 4ir Photo {B.M.R.):= Fmcrald Ho.s= 5094 Tuns—- 6
Locations— Drummond fnticline
2 Formations— Ducnbrook Lges- Carbonifercus
B Mocros~ L mnssive, fine-prained, light groy (slmost white) clostic rock.
Micros=-

Textures— Clasticy about 95% of rock ccnsists of phenoclests (0.08 to
1 mm.), anculor to subrounded, of low to moderate sphericity. The
motrix (nbout 54) is extremely fine-grained. The percentage of

_ grein boundary contacts is very high. The moatrix oppesrs tc have
- slightly corroded nony of the phenoclasts. '
Thenoclastss~ Lithic Matorials about 557 of rock; the fellowing rock
- tyres can be recogniseds-

Micnceous siltstone
[lica schist
Fine-grained, ircnstained, voleanics.
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"

_uertz: about 20,5 of rocks commonly strained.

Feldspar (potash end olizeclase):s cbout 15j of rock; commonly
groing with some lath-shoped crystals.

Composite prains of quartz or quartz ond feldspar are common.
Muscovites r~bout 55 of rock; flakes.
- - . . = e
Motrixs- Essentially sericitics about 5 of rocke

Origrins= - Sedimentery; derived from low grade (mica motnmorphic/granitic/
scﬂlmontﬂry/volcan:c terrain,

i Namesw FELDS?, THIC-"UARTZ~LITHIC SiNDSTCNL.

Microslide:- G387, 2785 ox Specimen:~ 17863 Micld No.s- 241/1b

Four Mile Mopsi- DImerald

Lir Photo (B.M.R.):=- Emerald No.:— 5008 Runi- 4

Locotions- North—-east limb of Tebbly Creck fnticline
Formntions- Ducabrook 4pges= Corbenifcrous

Meoeros- L mossive, fine-groined, derk grey rock, finely specked with white
and with irrcgular "patches" of caleite.

Micros-—

Texture:- Clastics consisting of about 575 phonoclagts in nbout 655
very finc-groined matrix. The phenoclests are about 0,02, commonly
corrodaed. Irregular "patches" of sccondary celeite and others of
zeolite are dispersed at rendom.

Thonoclestss— “uortz and foldsmar (plogioclnse, in rnrt, ~t least).

lica: minor; pleochroic from colourless to pnlc groen.

lintrixs—- Tuffaccous; containing abundent fine (0.0l mm.) zronulor ?
zoisitec, .

Sccondary

Minernlss—- Caleites dominont.
JLeolite.

#
gL

-~ i
Crigin:- .iltered, possibly slightly metomorrhosed,; voleornic pyroclastic.

Nome:- ALltered, TUFF

Hicroslides~- G887, 2747 e¢x Snecimens— §$£4R Ficld No.e— 356/4
Four Mile Mops— Emecrcld

iir Fhoto (B.M.R.)s- Bmerald No. 3= 5023 Run:- 8
Locaticns- Mt. Hudge Syncline

Formations- Ducsbrook | Lpes—- Crrbonifercus

Hacro:~ Bssenticlly similar to 349/4(&), The "pink" end "green" metoricl
“ppc.ra to be somowhat irrogularly interbeddoed.

Micros—

Toxturcs— Clastics phonoclasts moke up about 9575 of rock and fine-groined
matrix sbout 5%, Thenoclasts rounded to subengular, of moderatc to
low sphericity, 0.05 to 0.2 mm. The perccentage of groin boundary
contacts is very highe
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# Tndividusl beds are not clearly defined but the proportions of
) quortz/feldspar and lithic moterinl vary inversely throughout the
roclc probably from "pink'" to "green'" bods.

. Thenoclestss— “uartz:z obout 20% of rocks strained.

. . N =
Feldsper (dominently potash with minor plogioclnse)s about 155 of rock;

(=

commonly altered to limonite~stained clay minerals.
Composite grains of quartz or quartz and feldspar arc conmmon,

Lithic Moterial: about 50% of rock.

(2) Voleanics about 35% of rock fine-grained acidic extrusives,
* : ccmmonly very rich in iron oxides.

(b) Mica Schist: about 15/ of rock; commonly altercd to pale
w greenish chlcritic meterial.

Micos about 5% of rocks biotite (light brown to brownish-grecn)
and wuscovitc.

? Glouconites 5% of rocks hoterogsencous green pelletss

tpidotess minor,
Opaquess minors somewhat oxidiscd.

Matrixi- Lrgillaccous: dominantly micaccous.

Origins— Sedimentarys derived from 2 granitio/low grode (mica) metamorphic/
volernic (Silver Hills Veleanics) terrain,

Wames= FELDSTATHIC- "ULRTZ-LITHIC EANDSTCNE.

es7/R
_ Microslides;— GS7, 2749 ex Specimens- 1730 Fiald No.s= 356/T
S ey _—
Four Mile Mons- Emerald
*  Air Thoto (B.MR.)s— Emerzld Ho. 3~ 5023 Runs~- O
Location:—~ IMt. Hudge Syncline
Formation:- Ducabrook , Lzes= Corhoniferous
Mocros— L massive, f;né-graincd, gresnish—~grey rock.
Micros— o
Texturei— Clagticy consisting of anproximately 557 phenoclasts and
4£5% calcareous cement, oxhibiting "fontainbleou" texture. The
phenoclasts are 0.2 to 0.5 mm., rounded to subzngular, mostly of
T s - moderate sphericity.
Phenoclastss— “uartzs about 20% of rocks strainced. .
’ Peldspars about 5 of rock.’
Compositc graing of quertz or quartz ond feldspar cccur.
.
“ Lithic Materials cbout 305 of rock; finc-grained volecenics,

scdiments and mica schist.
Muscovites: minor.

Cements= Colcite.

~ Origin:- Sedimentarys clasts derived from = cranitic/low grade (micc)
® metemorphic/vcleanic/scdimentary terrain.

Wamei:= “UARTZ-LITHIC-CALCARECUS SANDSTCNE.
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Gs/R
Hicroslides— GSO 2804 ex Suceimens— 1782 Ficld No, 2- 227/14
®  Four Milc Meps- Bmorald
Air Photo (B.M.R.):- Emerald Noes= 5100 Runs~ 5A
Location:-= North-west of Withersfield
Formations- Intrusive in Raoymond Sandstone Liges~ Unknown
G Mocro:= A mossive, greenish-grey, medium-greincd rock.
E/’ Micro:-
Textures- DBxtremcly alterecd. Porphyritic; phonocrysts {ebout 70% of rock)
1 to 2 mm., Groundmess ? intersertely about O.1 mm.
Fhenoerystss- Plegioclnse (? indesine)s ebout 45% of rock; oxtremely
saussuritiscd,
Mafic Mineralss about 257 of rocks one crystal of pyroxcne; the
remoinder of the crystols (pyroxonc, Pamphibole) hove been cntirely
replaced by scrpentine, with or without chlorite.
Groundmnsss— Feldspar
Clinopyroxcene
Bictite
Scrpentine
Chlorite '
¥ Calcite
Epidote
‘a
Origins= Igneousj intrusive.
Nomos— Lltered INDESITE.
'f :
- GSY/R
Microslidos= GSO 2555 cx Specimens- 1573 Field No, :-- 225/3
Four lile Maop:- Fmorald
Lir Thoto (B.I.R.)2~ Emerald Ho.s~ 5075 Runs~ 5
b Location:= N,.%W. of Silver Hills Homestend
Formotion:= ?Intrusive in Silver Hills Voleonics Hzes= Unknown
4 .
. Macros= A messive, roddish-brovn ond white mottled rock with feldspar
- crystals up to 4 mm. in length.
* Hicros=-
Textures~ IExtremely altered; porphyritic and zlcmero-
- porphyritic, with phenocrysts making up about 305 of
rock; crystel clusters (mosily of subhedral tc cuhedral
crystals{, mostly about 2 mm.s individual phenocrysts subhedrel
to anhedrel dominontly about 1 mme. Groundmass, intcersertel,
et deminantly about 0.05 mm,
Thenoerystss— Ilagioclase " (labradorite to andesine): about 30&
- U of rock; strongly zoned, in general concentric; alicrnotes

crystals slightly to oxtromely scricitiscd.
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Hornblende: about 105 of rocks plcochroic from palc yoellow to
bright greeng minor sccondory caoleito; epidote ond opungues ore
nasocinted with some of the erystals.

Groundmasss— BExtremcly cltereds feldspoer ond hornblende with minoxr
opagues and aceessory apatite coan be recognised.

Origini~ Alteration of an ignecus Zintrusive rock.
-~
Names— Lltercd HORNBLENDE (NDESITE.

2
Hicroglide:- GS7, 2667 cx Spocimon:- %S'E‘:(R Fiold No.:~ 230/5
Four Hile Maps—= Emerald
Lir Thoto (3.M.R.):- Dmcrﬁld Nos - 5088 Runz- 6
Loentioni— E.N.E. of Tadeaster Homesteod.
Formations~ Intrusive in Silver Hills Volcenics Apes= Unknowm

Macroz—~

Texturcs- TPorphyritics phenccrysts enhedral, 0.5 to 4 mm.; mony of the

X P i
crystels cre corroded; chout 80 of rock: groundmass intsrscrta
shout 0.2 mm. DRock extremely nltered.

Phenocrystss- Labrodorite (intermedinta)s about 40 of roeks lnth-shaped,
corroded crystnls; in goneral cxtremely cltered being reploced, in
porty by sericite and/or chlorite with minor caleite. Incluzions

of apatite relatively abundant.

?Pyroxenes shout 30 of rocks completely replacod by
calcite end chlorite, HMostly anhedrzl but some disnloy o
sugsestod B-sided shape.

Biotitc: about 1055 of rocky oxtremely altered, regged
flakes pleochroic from pole yellewish-brovn to dark bhrovn,

Groundmasss— Plaogioclnses predominants crystels tending to seicular,

anhedral. i
o < N
Chloritc: fibrous, grecn and hrovm.
“nartzs anhedral.
; ;
/" Bictite: razged, ~ltered flakes.

Lpetites comparatively abundants cuhedral,

Pyrite: accessorys anhedral.
Origins-= Igneous, ?intrusive.

Nomes= Altered ANLESITE.
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APPENDIX TI

PERMIAN FARINE MACROFOSSILS FROM THE EMERALD SHEET AREA.

-
J.M. Dickins

Four collections were madc during the field survey,
two samples (EM 6/1 and 6/3) came from low in the Middle Bowen
Beds and two (EM 208 and 209) came from high in thesc beds.
EM 6/3 is 300 feet stratigranhically above EM 6/1, EM 208 is
stratigraphically close %o EM 204, but the exact rclationship
is not clecar. EM 6/1 and EM 6/3 arc rcferable to Fauna II
of Dickins found in the basal part of the Middlec Bowcn Beds
in the north-cast part of the Bowen Basin and can be correlated
with the Cattle Creck Formation in outcrop in the Springsure
arca. EM 209 is rcfcrablc to Faune IV in the upper part of the
Middle Bowen Beds. EM 208 is younger than Fauna II but, other
than this, its stratigraphical position cannot be determined
from the fossils at present available.

Identifications

EM 6/1 - About 12 milcs south-west of Emerald on tho Nogoa
River.
Pelecypods :
Megndesmus? cf. nobilissimus (de Koninck) 1877

Morismopteria sp.

Pscudomyalina cf. mingcncwonsis (Ethcridge Jnr ) 1907
Modiolus sp.

Aviculopecten sp. nov.

Brachiopods
Trigonotrgta? sp.
Notospirifor hillac hillac Campbell 1961

EM 6/3 - 4s for EM 6/1 but 300 fcot stratigraphically higher.

Peleceypods
Myonia or Pachymvonia sp. ind.,
Aviculopecten sp. nov. (species with large coarse

primary ribs)

Brachiopods
Ingelarella cf. plana Campbell 1960
Notospirifer hillae hillae Campbell 1961
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EM 208 - About 15 miles north-east of Capella.

GasfroPOds
Platyteichum costatum Campbell 1953

Brachiopods
Strophalosia sp. ind.

EM 209 - About 4 miles north of Capella.

Pelecypods
Astartila sp?
Stutchburia cf. costata (Morris) 1845

Brachiopods
Terrakea sp. ind.
Strophalosia clarkei (Etheridge Snr ) 1872
Strophalosia brittoni var. gattoni Maxwell 1954
Strophalosia ovalis Maxwell 1954

Conclusions

Megadesmus? cf. nobilissimus, Pseudomyalina cf.
mingenewensis, Aviculopecten sp. nov. and Notospirifer hillae
hillae indicate that the faunules at EM 6/1 and 6/3 are to be
referred to Fauna II of Dickins (1961; 1962). Notospirifer
hillae hillae and Ingelarella plana are known in the Cattle Creek
Formation in its area of outcrop. It is shown elsewhere (Dickins,
1962) that the fauna of the Cattle Creek Formation is also to be
referred to Fauna II.

The three species of Strophalosia identified from EM 209
indicate that Fauna IV from the northern art of the Bowen Basin
can be recognized on Epe g%d / icet. Stropholasia
brittoni var. gattoni is not known below the clarkei-bed of the
Clermont area or the Big Stropholasia Zone to the north and east
of this areca. Strophalosia ovalis is not known below the
Mantuan Productus Bed, the clarkei-bed or the Big Strophalosia
Zone.

This fauna is compatible with EM 209 representing a
continuation of the clarkei-bed, as suggested by the field
evidence. From the fossil ranges alone, however, it could be
also slightly younger.
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EM 208 is not older than Fauna III of the north-eastern
part of the Bowen Basin, because the lowest occurrence of this
fauna is marked, inter alia, by the incoming of Platyteichum
costatum. It may be, but not necessarily, slightly older than
EM 209, as Platyteichum costatum has not been definitely recorded
from beds as young as the clarkei-bed and its equivalents.
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APPENDIX III.

REPORT ON FOSSIL FISH REM.:INS FROM TWO LOCALITILS
IN THE EMBRLLD SHEET AREA.

by
J.T. Woods (Geological Survey of
Queensland).

Locality : ZM 349/5 rcference 557032
Emerald 4-mile Sheet

Collected by ¢ Bureau of Mineral Resources/ Geological Survey
of Queensland field party, 1961.

Determinetion: Indeterminate palaconiscoid fish.

Remarks ¢ The single specimen from this locality shows a
single dorsal ridge scale. Its ornament of fine
discontinuous grooves differs in detail from
similar clements in collections from EM 350/1
and Hannam's Gap.

4 4 5 p o9 8 e

Locality : EM 350/1 refercnce 553028
Emerald 4-mile Sheet.
Collected by : Bureau of Mineral Resources/Geological Survey
of Queensland field party, 1961,

Determination: Indeterminate palaconisceid fish (?Elonichthys sp)

Lge ¢ Upper Devonian or Lower Carboniferous.

Remarks ¢ Fifteen picces of matrix exhibit numerous low
rhombeidal ventral body scales, several more rhombic flank
scales, cne dorsal ridge scale, very fragmental skull bones,
and a ncarly complete cleithrum, from palaconisceid fishes.,
In ornament the scales exhibit a trensition from a well
developed system of bifurcating furrows, initially parallel
to the anterior and ventral margins, tc one where it becomes
posteriorly cbsolete - nearly smooth, with punctae and
disceontinuous grooves,

On the whole, the scales and the cleithrum
compare clessly with similerly prescerved material, from
sediments of the Ducabrook Formation at Hannam's Gap, in the
Geclogical Survey ccllections (obtained by J. Smith in 1891,
and B. Dunstan in 1921). On that basis, a tentative correlot-
ion of the sediments at the present locality with part of the
Ducabrook Formation, of Upper Devonisn or Lower Carboniferous
age, is suggested.
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Since only dissocicted skeletal elements are present, no
definite generic determination can be made. The scales are
within the range of variation of those referable to the form
genus Elonichthys (Upper Devonian-Permian); but they differ
from those of species of this genus described by Woodward (1906)
from ?Lower Carboniferous sediments in the Mansfield district,
Victoria. Hill (in Shell (Queensland) Development Pty Ltd, 1952)
recorded Elonichthys scales from sediments of the Ducabrook
Formation in the SpringSure region,

References
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WOODWARD, A.S., 1906 : On a Carboniferous fish fauna from the
Mansfield district, Victoria. Mem. Nat.
Iuius.ViCt., 1g 1-32n



146,

ﬂﬂg APPENDIX _IV.

} REPORT ON FOSSILS FROM NTAR GLINDARRIWELL HOMESTEAD
¥ (EMERALD SHZIET ARTA) AND NEAR TELEMON HOMESTELD
(SPRINGSURE SHEET AREA)

by
Professor Dorothy Hill.

Preliminary report on specimens IM 40/7 collected by
Burszeu of Mineral Resources/Geological Survey of Queensland
Emerald field party, 1951.

‘ . Locality EM 40/7 is about 10 miles east of Anakie Hill
on the Emerald Sheet area, Queensland.
1 and 3 ~ FEddastraca grandis (Dun)

o, ———

11,12,15,17 - Stringophyllum bipartitum Hill

t 19 (Yabeia salmoni Hill)?
299514 - Thamnopora sp.cf. helenae Chudinova
6 - Thamnopora sp. (cf. Parastriatopora)
1, 20 -~ Romingeria? sp.nov. (not foordi Eth.)
9 - Aulopora? sp.nov.

10, 18 - Alveolites sp.

8, 13 ~ Chactetes sp.

9, 16 (and - _Alveolites (or Coenites) sp.
on 18)

The assemblage is Middle Devonian,
To determine whether it is lower Middle or upper Middle
Devonian will require research,

Fddastraea grandis (Dun) occurs in a limestone (Shell Coj
M.233) near Telemon Homestead on the Springsure-Tambo road, and
also in the Loomberah Limestone in New South Wales., Both these
limestones, because of their associated faunas, had been

regarded as lower Middle Devonian,

Stringophyllum bipartitum Hill hes previously been regarded
as upper Middle Devonian, since it occurs with Givetian faunas
at Burdeckin Downs in Queensland and at Moore Creek in '

| New South Wales,
’ The association of these two species possibly indicatea a
i high lower Middle Devonian age for EM 40/7, but I wish to
' investigate the Tabulata accompanying them in much more detail
v before I commit myself.

It d
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Preliminary palazontological report on specimens
from ncecar Telemon Homestead, Springsure-Tembo road,

Queensland collzacted by

Bureau of Mineral Resources/Geological

Survey of Quecnsland Emerald field party, 1961.

Specimens:51/2/1,5,7 -
/2s3 -
/4,8, and
/99 b

/10 -
714 -
/12,13 -
/14,15 =

Hexaganaria so.,

Heliolites aff. porosa

several unnumbered - Alvcolites sp.
Soiltary Rugose Coral, new to be
determined.

Favosites sp. aff, goldfussi

Polyzoan.
Thamnopora and Folyzoan
Stromatoporoid.

Age: This is a Devonian assemblage, clder than
Upper Devonian, and probably Middle rather
than Lowe¢r Devonian,

Specimens:50/2a/1 & 2c and
unnumbered specimens - Eddastrea grandis (Dun).

/2b -
/s, =
/3 -
/4 -

Heliolites aff, perosa

Favogites

Tabulatan genus, new? cf. Thecia.

Alveolites, 2 specics, once very fine
; celled,

Ages Frobably lower Middle Devonian.

Specimens:50/2b/1,3 -~
/294$5$9
/6,7
/8

Favosites aff. goldfussi

- Heliolites aff. porosa
- Stromatoporeid
- Stromatoporoid and Heliolitid

Lge:  Probably Devonian.

Specimens:50/2¢/1,5
/2
/3,4

- DEddastrea grandis

- Heliolites aff. porosa
- Stromatoporoid

Age:  Probably Devonian.
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