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INTRODUCTION

This field guide is a compendium of field sites investigated during CRC LEME
regolith and landscape evolution fieldwork focused on the bedrock inliers and
immediate margins in the Tibooburra-Milparinka region.

Rather than arranging field sites within a series of field days or journeys, they are
presented here as individual field sites. Although providing less structure to the series
of field sites this offers greater flexibility for users. Most field sites are relatively
easily accessible to 4WD vehicles, however permission for land access is required
from land-owners prior to visiting (it is your responsibility to organise this).

Unless otherwsie specified, GPS coordinates given here are according to Australian
Map Grid (AMG) 66 datum. This was done in order to be consistent with previously
published geological and topographic maps.
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Introduction

The town of Tibooburra is centred on the Tibooburra Inlier. The inlier is central to a
large dome-structure approximately 50 km in diameter and consists of a major
intrusive body (mostly granodiorite) and surrounding Easter Monday Formation
metasediments (Stevens & Etheridge, 1989; Greenfield & Reid, 2006). The inlier is
overlain and flanked by Mesozoic and Cainozoic sediments, which host placer Au
mineralisation.

The Tibooburra Inlier is part of an undulating range of hills and rises on the eastern
margins of the Grey Range. Surrounding the inlier are extensive plains, which
include the dunefields and alluvial outwash areas of the Strzelecki Desert to the west,
and mostly sheetwash and alluvial plains to the north, south and east. The highest
topographic relief occurs to the west of Tibooburra where hills reach up to 260 m
above sea level. The adjacent plains are generally between 100 to 180 m above sea
level. The upland area of the Tibooburra Inlier forms a local drainage divide between
the Twelve Mile Creek catchment to the north and Thomsons Creek catchment to the
south, which are both within the Bulloo-Bancannia Basin. Twelve Mile Creek and its
tributaries drain the western and northern margins of the inlier, before flowing
through Mt Wood Gorge and into Caryapundy Swamp (part of the Bulloo Overflow),
and Thomsons Creek also flows into Caryapundy Swamp, after draining the southern
and eastern margins of the inlier.

The dominant vegetation communities of the Tibooburra Inlier include (Hill et al.,

2005):

e mulga (Acacia anuera) woodlands and shrublands, with occasional emu bush
(Eremophila spp.) and chenopod shrubs, mostly restricted to rises and hills with
slightly weathered bedrock and lithosols. Sandsheets flanking the inlier also
support extensive mulga woodlands and shrublands typically also with sandhill
wattle (Acacia ligulata), and needlewood (Hakea leucoptera);

e open bloodwood (Corymbia tumescens) and whitewood (Atalaya hemiglauca)
woodland with chenopod shrubs (Atriplex spp. and Maireana spp.), and drainage
depressions colonised by prickly wattle (Acacia victoriae), mostly on undulating
hills and rises composed of granite;

e chenopod shrublands dominated by saltbush (mostly Atriplex vesicaria) and
bluebush (mostly Maireana pyramidata) with occasional prickly wattle trees
(Acacia victoriae), widespread across the region but particularly on small rises
adjacent to the inlier composed of Mesozoic and Cainozoic sediments, and hills
and rises composed of weathered metamorphic bedrock;

e ceucalypt woodlands dominated by river red gum (Eucalyptus camaldulensis),
coolibah (Eucalyptus microtheca) and occasional thickets of gidgee (Acacia
cambagei) and beefwood (Grevillea striata), along major ephemeral drainage
systems; and,

e grasslands dominated by mitchell grass (Astrebla spp.), with some neverfail
(Eragrostis setifolia) on the extensive gibber covered plains flanking the inlier.
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Figure 1: Air photograph mosaic of the Tibooburra Inlier and margins (from
Chamberlain, 2001) and reduction of 1:25 k regolith-landform map (Chamberlain &
Hill, 2003).
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1. Southern Mt Wood Hills
(GR: 617708 mE / 6736657 mN)

This site includes a silicifed rise on the northern side of the Tibooburra — Wanaaring
Road. Here, Thomsons Creek flows through a narrowly incised valley cut into
weathered Mesozoic and Palaeogene sediments. Mesozoic marine sediments
(equivalent to the Bulldog Shale) have been weathered to pallid, kaolinitic saprolite,
which to the south of the road have been quarried for road base. The weathered
Mesozoic sediments are overlain by silicified, quartzose, fluvial sediments. The well-
sorted, quartz sands with rounded and highly polished quartz and black chert clasts of
these fluvial sediments are typical of the Eyre Formation (Wopfner et al., 1974; Alley,
1998).

The Eyre Formation sediments have been highly indurated by silica (predominantly
micro-crystalline quartz cement). Induration morphologies here are composite
nodular and columnar silicifications. Nodules are both rounded and elongate ‘rods’
indicating both transported and in situ nodule accretion (e.g. Hill et al., 2003). The
nodules contain geopetal overgrowths consisting of micro-crystalline quartz and
anatase.  The silicifed nodules are set within a silicifed matrix with a columnar
morphology. Columns are up to about 2 m high and up to 1 m wide. They have a
convex upper surface.

This site shows regolith materials typical of the outer arcuate “ring” of the
‘Tibooburra Dome’. The dominance of quartzose clasts within the Eyre Formation
sediments suggest derivation from a highly weathered provenance. The rounded and
polished nature of pebbles largely reflects polycyclic transport of pebbles within
Mesozoic and later Canozoic sedimentary systems. Silicification here must post-date
the deposition of the Eyre Formation during the Palaeogene, however there are few
chronological constraints on the timing of silicification available at this site, other
than “post-Eyre Formation (although transported nodules in a silicified matrix suggest
timing may approximate final stages of sedimentation?). Elsewhere from the Lake
Eyre Basin, equivalent syles of silicification of the Eyre Formation have been
associated with the *Silcrete of the Cordillo Surface’ associated with the mid-
Cainozoic (Oligocene) (Alley, 1998).

Eremophila spp. (emu bush) shrubs colonise the silicifed sediments at the crest of the
rise.



b)

c)

Figure 3: Photographs of silicified sediments from the Southern Mt Wood Hills;
a)silicified quartzose sediments overlying kaolinitic Rolling Downs Group sediments;
b) columnar morphology of silicification; c¢) composite nodular silicification
morphology within larger silicified column.



2. Quarry Hill
(GR: 0599421 mE / 6742358 mN)

Turn south from the Tibooburra — Wanaaring Road approximately 1 km east of
Tibooburra (about 100 east of the TJ’s Roadhouse sign). Travel south along a vehicle
track towards Quarry Hill. Park near the quarry of the south side of the hill. The
quarry here was made to obtain construction stone for buildings such as the Family
Hotel in Tibooburra.

The sediments that comprise Quarry Hill have been controversial within previous
geological studies in this region. The main discrepancies have regarded the
stratigraphic context of these sediments with Kenny (1934) and more recently Hill et
al. (2005), interpreting these to be from the Jurassic-early Cretaceous, and as such
chronologically and lithologically equivalent to the Algebuckina Sandstone and the
Cadna-owie Formation. Other studies such as Morton (1981) and Stevens (1989)
have interpreted these sediments to be equivalent to the Palaeogene Eyre Formation.

The sediments here are mostly quartzose, although the basal sediments contain quartz
with abundant granitic detritus and minerals (e.g. feldspars and micas). Imprints of
plant remains including sticks and fern fronds are abundant. A lithological log of the
sequence exposed in the main quarry face to the top of the hill is included here.
Braided — sandy meandering fluvial sands and gravels dominate the lower part of the
sedimentary sequence, with prominent trough cross-bedding, and gravely channels
lags. Higher in the sequence, plane laminated and trough and tabular cross-bedded
medium sands may relate to a rise in sedimentary baselevel and therefore the
transition from fluvial to nearby marine conditions. Palaeo-current indicators, such as
cross-bedding measurements, indicate variable transport directions (typically with
vector component towards the east and southeast) consistent with a braided stream
system depositional setting.

Kenny (1934) reports the presence of Jurassic plant remains, and the abundance of
fern impressions is consistent with this. This strongly supports the correlation of
these sediments with the Algebuckina Sandstone and Cadna-owie Formation. The
lower fluvial-dominated sediments are interpreted here as equivalent to the
Algebuckina Sandstone and the overlying sandstone possibly equivalent to the Cadna-
owie Formation. The previous arguments for correlation with the Eyre Formation
(Morton, 1982; Stevens, 1989) are not clear, however the abundance of rounded
quartzose pebbles may provide a lithological basis to these interpretations, however
these pebbles are not as well sorted, rounded, and polished as gravels within the Eyre
Formation at other sites (such as Site 1, and the Eyre Formation Type Section at
Innamincka).

An important implication of the stratigraphic context of these sediments is that is
indicates that the exhumed granitic landforms in this area largely pre-date the
deposition of the late Jurassic — early Cretaceous sediments. The quartzose
composition of the sediments indicates derivation from a highly weathered landscape,
with weathered materials derived from along joint sets within the Tibooburra
intrusion, and weathered Easter Monday Beds. A NE-SW trending shear zone
extends through the granodiorite on the northwestern margins of Quarry Hill and its



siliceous composition and hence greater resistance to weathering and erosion meant
that this shear zone was a prominent landscape feature in the pre-Mesozoic landscape.

From a mineral exploration perspective this is also important because the basal
gravels of these sediments are locally Au-rich and therefore provide a context for
regionally significant Au-dispersion.



Figure 4: Photographs from Quarry Hill; a) Mesozoic sediments overlying weathered
tors of Tibooburra Granodiorite; b) plant fossil impressions from Quarry Hill
Mesozoic sediments.
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Figure 5: Lithological logs of sections from Quarry Hill. This page: western Quarry
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(599421 mE / 6742358 mN). For lithological log key, see Appendix 2.
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Light brown-orange; slightly ferruginised and siliicifed
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3. Hidden Valley
(GR:0599113 mE / 6741740 mN)

Continue south along the vehicle track, past another outlier rise of sediments
equivalent to those at Quarry Hill. The track then follows a bloodwood lined, linear
creek towards the west. This valley is Hidden Valley. Approximately 100 m into the
valley park the vehicles.

This is a good opportunity to examine the weathering of Tibooburrra Granodiorite and
some felsic dykes. A prominent low hill on the southern margins of the valley contain
a good example of joint-bound inter-locking granitic tors (Figure 8).

The dominant tree species in this valley is desert bloodwood (Corymbia tumescens
formerly Eucalyptus terminalis).



o) £
Figure 8: Photographs from Hidden Valley; view northwards over Hidden Valley
towards Quarry Hill; b) Granodiorite tors within Hidden Valley.



Figure 8 (continued): c) moderately weathered granodiorite tors along Hidden Valley
near junction with Racecourse Creek; d) granodiorite tors with prominent joint sets at
southeastern end of Hidden Valley.



4. Racecourse Creek
(GR: 598500 mE / 6741360 mN)

Continue travelling west along Hidden Valley, until the large sandy channel of
Racecourse Creek. Park vehicles on the eastern bank of Racecourse Creek, just south
of the creek flowing from Hidden Valley.

Racecourse Creek is one of the major drainage systems flowing south from the
Tibooburra Inlier, and eventually into Thomsons Creek. The creek’s name is derived
from the Tibooburra Racecourse, which used to south of town near this creek.
Upstream of this point Racecourse Creek flows through a bedrock controlled
constriction.

The dominant tree species colonising the ephemeral channel is river red gum
(Eucalyptus camaldulensis). The river red gum trees along this channel were initially
sampled on an approximate 250 m spacing as a part of a pilot study. Further follow-
up sampling of each individual tree along this creek has since been undertaken as a
part of Karen Hulme’s PhD research. The large tree in the centre of the channel at
this point has also been sampled as a part of this PhD study (Hulme & Hill, 2003;
2004).

Only two river red trees have had detectable Au during the sampling program here
(although please note that the analyses conducted here as an early part of the research
program had higher analytical detection limits for Au than are now available). These
trees are located at:
e 5988580 mE /6741690 mN sampled in summer at head of ‘gorge’
e 598496 mE / 6741356 mN at Hidden Valley Creek junction (only from
Autumn sample)
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5. Dee Dee Creek

Travel east along the Tibooburra — Wanaaring Road, until crossing the creek
immediately west of the airport turnoff. This creek is a headwater tributary of Dee
Dee Creek. This site is immediately to the north of the road near the creek crossing.
This catchment is one of the study sites where Lea Hill conducted her PhD study
(Hill, 2004).

The catchment is underlain by weathered bedrock of contact metamorphosed Easter
Monday Formation (contact metamorphosed to hornfels).  The Tibooburra
Granodiorite mostly occurs in the next catchment to the west, although occasional
dykes of granodiorite also extend into parts of this catchment. In the northern and
eastern edges of the catchment Mesozoic Algebuckina Sandstone equivalent
sediments overlie the weathered metasediments. In this area the Mesozoic sediments
consist of quartzose sands and gravels that are highly indurated with hematite. The
regolith-landforms of the catchment are shown in Figure 10, and include a central
alluvial drainage depression flanked by erosional rises and plains with variable
sheetwash cover. The northeastern parts of the catchment are dominated by an
aeolian sandplain colonised by mulga (Acacia aneura) and bastard mulga (Acacia
stowardii).

The regolith chemistry and biogeochemical study of Hill (2004), reveals some
important characteristics for Au residence and dispersion:

e soil Au contents tend to be greatest within the drainage depression, with some
high assays within the area of the aeolian sandplain;

e plant samples taken from autumn had detectable Au contents, whereas spring
samples were either had lower Au contents or were below detection limit;

e in the area of the aeolian sandplain mulgas had Au contents below detection
limit, whereas adjacent bastard mulga tress had detectable Au contents,
particularly within twigs; and,

e Dblack bluebush and velvet potato bush had detectable Au contents for sample
sites within the drainage depression originating in the area of the aeolian
sandplain.

A follow-up biogeochemistry sampling program is now planned for the area of the
aeolian sandplain within the Tibooburra Common area.
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Figure 10: Regolith-Landform map of Upper Dee Dee Creek catchment, also showing
the location of soil and vegetation sampling transects (Hill, 2004)
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6. The Granites Diggings
(GR: 599998 mE / 6744713 mN)

In this area, contemporary alluvium has been worked for Au. There are also some
examples of large quartz veins within the Eastern Monday Formation, and the sub-
Mesozoic unconformity. A low rise immediately downstream from the drainage
knickpoint has reported risen within the lifetime of some residents of Tibooburra (as
has a similar rise near Nuggety Gully to the west). The extent and cause of this uplift
is unknown, however one possibility is that it has arisen due to unloading following
denudational unloading in this part of the landscape.

Figure 12: “Pop-up” rise from The Granites diggings.



7. Tibooburra Inlier Northern Margin
(GR: 602004 mE / 6745601 mN)

On the north-eastern margin of the Tibooburra Inlier, a fault has disrupted coarse-
grained Mesozoic conglomerates. Quartz pebble layers have an aligned, fractured
fabric, sub-parallel to the fault trend. Calcite veins have also formed within these
sediments.




Figure 13: a) and b) calcite veins within Mesozoic conglomerates; c) fractured and
stretched quartz clasts within Mesozoic conglomerates.



8. Old Airstrip Pit
(GR: 597510 mE / 6744165 mN)

A small pit has been excavated through a thin remnant of Mesozoic conglomerate and
into the underlying weathered granodiorite. Fragmented hardpan regolith carbonate
has developed overlying slightly to moderately weathered granodiorite corestones and
along sub-vertical joint sets. Assays of this carbonate returned one of the highest Au
contents from carbonate in the area of the Tibooburra Inlier (69 ppb).

Figure 14: Weathered granodiorite corestones and regolith carbonate accumulations
from small pit northwest of Tibooburra township margins.



9. Tunnel Hill — Nuggety Gully
(GR: 589437 mE / 6744767 mN)

Sampling from an audit within the basal 0.6 m of Mesozoic conglomerate at Tunnel
Hill assayed at 11 g/t over a length of 4.6 m (Kenny, 1934b). Sampling of the basal
conglomerate at Tunnel Hill obtained assays of 0.25 to 0.8 g/t Au (Warne, 1983, cited
in Marston, 1984). In the mid-1970s, Whim Creek Consolidated .L. sampled rock
chips and stream sediments associated with Mesozoic conglomerates at Tunnel Hill,
and gained a best assay of 0.1 g/t (Alexander, 1976). Recent prospecting by metal
detectors and dryblowers has focussed on creeks (such as Nugget Creek) and old dry
blown areas. Marston (1984) estimated Au tonnages available at Nugget Creek are of
the order of 10,000 t of about 1 g/t grade. Wilkinson (1889) reports the discovery of a
15 oz Au nugget with quartz attached, as well as smaller samples of Au in quartz.
‘Scaly” Au is also reported by Wilkinson (1889).

Tunnel Hill contains the most extensive exposure of Algebuckina Sandstone
sediments near the Tibooburra Inlier. The sediments are dominated by angular to sub-
rounded lithic and milky quartz gravels (mostly 50-150 mm diameter), and light
brown to orange, coarse and very coarse quartz sand. The sediments are generally
coarser grained than those at Quarry Hill. Palaeocurrent indicators, such as cross-
bedding measurements are variable but generally suggest sediment transport was
towards the east. Recent NSW DMR mapping has interpreted these sediments to be
part of the Namur Sandstone, however the broad stratigraphic context for these
sedimentary units at this site has led to the more general stratigraphic correlation with
Algebuckina Sandstone being adopted in this study.




Figure 15: Algebuckina Sandstone equivalent sediments from Tunnel Hill: a) basal
sediments overlying sub-Mesozoic unconformity; b) close-up of quartzose sediments.
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10. Black Stump Dam

Morton (1982) described the fine sandstones here as the type section for the Mokely
Creek Sandstone Member, which is in the upper part of the Gum Vale Formation.
This is equivalent to the transgressive marine, Cadna-owie Formation of the
Eromanga Basin. The unit is dominated by fine sandstone with occasional quartz and
metasediment derived cobbles and boulders. Beds of symmetrical sand ripples, as
well as sections showing herring-bone cross-stratification, are consistent with
interpretations of a marginal marine depositional environment (Morton, 1982). The
exposed sandstones here are overlain by mudstones of the Bulldog Shale equivalent
marine sediments (Wittabrenna Shale) and near here contain occasional beds with
cone-in-cone and large spherical concretion calcite structures.

Figure 17: Symmetrical ripples from the Mokely Creek Sandstone exposed within the
Black Stump Dam overflow channel
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Introduction

The Warratta Inlier is a NNW trending area of bedrock exposure, bounded on its
eastern margins by the Warratta Fault (Stevens & Etheridge, 1989). Smaller inliers
occur to the south of the main Warratta Inlier, mostly along the southward trend of the
New Bendigo Fault (Rode et al., 1967; Stevens & Etheridge, 1989), but also exposed
with incised gullies along the southern trend of the Warratta Fault. The inlier is
mostly composed of metasediments of the Jeffereys Flat Formation. The western
margins of the inlier are overlain by Mesozoic and Cainozoic sediments. The inlier
conforms to a fault-bounded, half-dome set within the larger Tibooburra Dome.
Smaller inliers to the south, particularly immediately west of the New Bendigo Fault,
include: the Warratta South Inlier immediately to the south of the Silver City
Highway; the New Bendigo Inlier further south; and, a series of previous poorly
constrained inliers further south towards Milparinka as well as along parts of the
Warratta Fault. Mapping by McAvaney & Hill (2006) found further small bedrock
inliers than had been previously mapped, as well as strong indications that the
Mesozoic sediment cover was relatively thin (<10 m in mnay parts). Tucker & Hill
(2006) conducted a biogeochemical and soil sampling program along a mineralised
alteration zone at the New Bendigo Inlier. This showed that when the transported
regolith is >1 m thick soil geochemistry had a limited ability to express the underlying
bedrock, however bluebush biogeochemistry was more effective.

The Warratta Inlier landscape is dominated by the Warratta Hills, and includes the
local drainage divides within the Bulloo-Bancannia Basin, between Thomson Creek
(including Andrews Creek tributary, also known as North Warratta Creek), Twelve
Mile Creek (includes Evans Gully tributary), and the Evelyn Creek - Warratta Creek
drainage systems. The Warratta Hills are asymmetric in east-west section with steep
and deeply incised hills along the NW-SE trending Warratta range-front which forms
the eastern margin of the inlier. The highest elevations occur in the central-east of the
inlier, rising to 295 m at “Warratta Trig”. Elevations gradually decrease to the north,
south and west of this upland area largely reflecting the tilted and folded block
controlled by uplift along the Warratta Fault.
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Figure 18: Regolith-landform map of the northeastern Warratta Inlier (after Anderson
et al. 2004)



11. Warratta Fault

Stevens (1991b) showed the Warratta Fault to be part of the major, regional
Olepoloko Fault. Stevens & Etheridge (1989) describe the slightly overturned
Mesozoic sediments along the Warratta Fault. These were mapped by Anderson et al.
(2004), and have been mapped and described in more detail within ongoing fieldwork.
The fault and the overturned Mesozoic sediments dip at approximately >80 degrees to
the west, and at some sites the Jeffereys Flat Formation metasediments have been
faulted over the Mesozoic. The post-Mesozoic fault movement is therefore of a
reverse nature.

Prominent stream knickpoint up to 10 metres high occur along many of the creeks
crossing the fault.




d)

Figure 19: Warratta Rangefront photographs: a) stream knickpoint from central
rangefront; b) Easter Monday Beds metasediments thrust over overturned Mesozoic
sediments; c¢) view southwards along Warratta Rangefrot from Warratta Trig; d)
Warratta rangefront showing Mesozoic sediments along base of slope.



12. Gum Vale Gorge
(GR: 581687 mE / 6738003 mN)

The road towards Gum Vale and Mt Sturt stations follows the bed of Burtons Creek
across the Warratta Fault range-front and into the Warratta Hills. Strath terraces
cutting across bedrock structures (such as well-developed cleavage) along the valley
have been surveyed with a DGPS and reveal two main terrace types:
e Upper terrace (or palaeosurface) including a surface lag dominated by angular
and rounded quartz pebbles (interpreted as the sub-Mesozoic palaeosurface);
e Lower terrace with a thin red-brown lithosol and regolith-carbonate
accumulations typically less than 5 m above the contemporary stream bed.
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Figure 20: DGPS measurements from Burtons Creek and two terraces through Gum
Vale Gorge (Anderson et al., 2004).



13. “The Reefs” (Pioneer and Phoenix Mines)
(GR: 580308 mE / 6734906 mN)

This area was originally know as “the Reefs”. The Wittabreena Mining Company had
a 16 hp boiler and a 12-headed stamper battery erected. This company gained rich Au
assays of several ounces per tonne, but were unable to recover the fines (unfortunately
their engineer knew very little about mining). Gold grades of > 15 o0z/t were gained
from the workings (Jackaman & Koneck, 1974). Total production from the ‘reefs’
was about 750 oz (Stevens & Etheridge, 1989). These “reefs” were particularly
favoured by miners from Tibooburra during drought periods when there was no water
available for puddling. In 1899, the Bourke Syndicate put 100 tonnes of old tailings
through an improvised cyanide plant for a return of 54 ounces (Gerritsen, 1980). The
battery was sold by the government to local graziers in 1895 (Jackaman & Koneck,
1974). Five lines of auriferous veins were recognised in the area: Phoenix; Elizabeth;
Pioneer; Rosemount; and, Warratta (Jackaman & Koneck, 1974). The Pioneer Reef is
the largest in the Warratta Inlier and is up to 5 m thick.

Regolith carbonates have been sampled from the vicinity of the Pioneer and Pheonix
reefs and assays reveal high Au contents (typically 10s of ppb and up to 280 ppb)

c)
Figure 21: Regolith-landforms near The Reefs: a) shafts along the Phoenix Pit
(Jeffery’s Flat); b) sub-Mesozoic palaeosurface with pre-Mesozoic rises in
background; c) Warratta Creek valley with pre-Mesozoic palaeosurface remnants
along valley margin



d)

e)

Figure 21 (continued): d) lower terrace remnant near Pioneer Reef battery; e) quartz
veins on pre-Mesozoic palaeosurface between Phoenix and Pioneer reefs.



14. Warratta Creek valley

The track travels southwards from the Pioneer Battery and into the lower Warratta
Creek valley. This area is underlain by highly weathered Easter Monday Beds with
extensive quartz veins (possible continuation from Pioneer Reef and other systems to
the north). Regolith carbonates are also extensive throughout this valley. Eve studies
as early as Wilkinson (1889) urged that this area is highly prospective and *“should be
explored in detail”. A present study by Gibbons (in prep. 2005) proposes to sample
regolith carbonates extensively within this area.
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Figure 22 : Radiometrics image of the main Warratta Inlier area. Note, large fan
associated with Warratta Creek as it leaves the Warratta Inlier (Data: NSW DMR,
Koonenberry Geoscience Data CD).




15. Good Friday
(GR: 0578089 mE / 6725010 mN)

The western margins of the Warratta Inlier include the alluvial Good Friday diggings.
The bedrock of this area consists of moderately to highly weathered metasediments of
the Jeffereys Flat Formation metasediments that contain wide (over 1 m wide) and
extensive quartz veins. The Jeffereys Flat Formation metasediments also contain
abundant iron oxide, cubic pseudomorphs of sulphides (pyrite?). Mesozoic
conglomerates and sandstones of the Algebuckina Sandstone equivalent sediments
overlie these weathered sediments.

Where the contemporary drainage channels passes over the sub-Mesozoic
unconformity, alluvial Au-diggings are extensive. An RCA sample from upstream of
here (GR: 0578353 mE / 6725341 mN) had a Au assay of 9 ppb.

Figure 23: Good Friday alluvial diggings.



16. South Warratta Fault (Gum Vale Beds Type Section)
(GR: 588650 mE / 6720016 mN)

Surface exposures of the 'Gum Vale Beds' (Morton 1982) (local stratigraphic name
for sediments equivalent to the Algebuckina Sandstone and the Cadna-owie
Formation) typically include sandstones, calcareous sandstones, siltstones, shales, and
quartz pebble conglomerate with silicified wood. These are well exposed and tilted
along the Warratta Fault (as well as the New Bendigo Fault, such as along the eastern
margins of the New Bendigo Inlier). The faultline escarpment exposes light brown,
micaceous fine sandstone with conglomerate interbeds. One of the conglomerate beds
contains large boulders of weathered granodiorite.  Weathered Jeffereys Flat
Formation metasediments are exposed in the erosional plain at the foot of the
escarpment.

Figure 24: a) 'Gum Vale Beds' type section exposed along the Warratta Fault; b)
weathered granodiotite boulder exposed within the section.



THE MT POOLE INLIER
AND MARGINS




Introduction

The Mt Poole Inlier mostly consists of metasediments of the Depot Glen Formation
(Greenfield & Reid, 2006), although it also includes an altered diorite intrusion,
approximately 1 km north-west of Mt Poole homestead (Morton, 1982). The Mt
Poole Fault forms the eastern margins of the NNW trending inlier. The southern
margin of the inlier closely approximates the Mt Browne Fault.

The inlier is a low relief area of erosional rises up to a little over 150 m above sea
level. This inlier is mostly drained within the Evelyn Creek catchment, and the
tributary Preservation Creek. A regolith-landform map and landscape evolution study
of this inlier is reported within Davey (2005); Davey & Hill (2005) and a subsequent
PhD study by Jessie Davey (University of Adelaide).



17. Depot Glen
(Poole’s Tree GR: 576690 mE / 6718202 mN)

Sturt’s party set up camp on 27 January 1845. A small settlement with a post office
was established at this site in 1879. Preservation Creek flows across the Mt Poole
Inlier here. Time permitting we will visit Depot Glen and Poole’s Grave.

Figure 25: Depot Glen



MT BROWNE INLIER
AND MARGINS




Introduction
The Mt Browne Inlier broadly trends NE-SW, and is bounded on its NW side by the
Mt Browne Fault. The SE margins are covered by Mesozoic and Cainozoic

sediments.

The Mt Browne Inlier is dominated by the NE-SW trending Mt Browne Ridge, which
includes erosional low hills and rises. It is drained within the Evelyn Creek and Mt
Browne Creek catchments. The Mt Browne Ridge is asymmetric in an east-west
section with steep and deeply incised low hills along the NE-SW trending Mt Browne
rangefront.

The richest Au-workings near the inlier include Billygoat Hill, The One Mile,
Stringers Gully, and The Four Mile, although Kenny (1934) reports that Au workings
were “more or less continuously from The Four Mile to Billygoat Hill, payable gold
being found in most instances at an average depth approximating 6 feet”.

Figure 26: Mt Browne Inlier: a) slightly weathered Easter Monday Beds; b)looking
west from Mt Browne summit.



18. Mt Browne (Billy Goat Hill)
(GR: 573895 mE / 6702594 mN)

Mt Browne hosted some of the richest gold diggings in the region. A small village
was also estrablished here during the early 1880s and included a “coffee palace”
owned by ‘Frank the Pieman’, whose coffee, pies and tarts were eagerly sought. As
well as a coffee palace, the settlement at Mt Browne had several stores, a butcher, a
baker, a hotel and several houses. Original water shortages here were overcome by
drawing water the Golden Lake Shaft, where the groundwater impeded further shaft
sinking.

Mining including surface workings and shallow shafts into the basal Mesozoic
sediments, surface workings of Recent alluvial deposits, and deeper shaft mining (up
to 60 m deep, until groundwater flooding inhibited further mining) within Mesozoic
sediments.

The Mount Browne Prospecting Co. sank a 73.5 m deep shaft at Billy Goat Hill,
which exposed 0.3 to 1.5 m of sediment with 4.6 to 18.4 g of Au per load (one cubic
yard, approximately 1 t) (Barnes, 1975). Water was removed at 200,000 litres per
day, but could not be controlled, and was eventually converted into a public well.

Figure 27: Billygoat Hill Diggings



19. Milparinka
(Courthouse GR: 585451 mE / 6709651 mN)

‘Milparina’ is thought to be a local aboriginal word for “water may be found here”.
In the early 1880s Milparinka was focus of the gold rush of the Albert Goldfields.
Gold was discovered in 1881. By March 1881 there were 800 people in the Albert
goldfields. By June there were 2000 people on the fields, and severe food shortages
were a major problem. Reliable water supply however was the major set-back for the
development of the goldfields. Milparinka serviced the goldfields and the site of the
settlement was chosen because of its proximity to a waterhole on Evelyn Creek. A
journalist named J.Johnson visited the town in 1881 and described it as “a good place
for grog, and | consider that a good number of its inhabitants would never know
whether the creek has run or was dry unless someone told them” (cited in Gerritsen,
1980, p.25). To the east of Milparinka the “Cut Line” stock route was used to move
stock from this region to the railhead at Bourke.

Today the population of Milparinka varies between numbers less than 10 (based at the
Albert Hotel and the kangaroo shooters camp across the road), plus one ghost at the
Albert Hotel (reportedly a small lady with a white blouse, black skirt and high boots).
Ruins in the town area include the remains of the courthouse, police station and post
and telegraph office. The cellar of Baker’s shop (named after the store owner) and the
foundations of other building are also visible.  The Albert Hotel was built in April
1882 by George Blore.

On the western side of Evelyn Creek, north of Milparinka, a small quarry exposing
cross-bedded sandstones can be seen on the south side of the road. Morton (1982)
and later Stevens (1988) interpret these sediments to be from the Eyre Formation.

Figure 28: Milparinka Courthouse.



20. Peak Hill

Just north of Peak Hill homestead the Silver City Highway passes over the base of a
slope of a low hill to the east of the highway. This hill has a distinctive E-W
asymmetry, with a steep escarpment on its western slope and a gentle (backslope)
towards the east. The escarpment crest is composed of silicified quartzose sediments
of the Palaeogene Eyre Formation. The silicification includes columnar (pedogenic
silcrete) and massive tabular (groundwater silcrete) silicification. The lower slopes
consist of highly weathered, kaolinitic Mesozoic sediments of the Rolling Downs
Group, overlain by colluvial (predominantly rockfall) sediments.

The backslope here is covered by a surface lag consisting of pebbles and boulders of
silicified sediments. Importantly, although this backslope is covered with silicified
detritus, it must be stressed that the silicification here does not conform to the tilted
“sheet” as described in many previous studies of silicified regolith from inland
Australia.

Figure 29: Looking south from Silver City Highway to Peak Hill.



Inclined "sheet" of silicified regolith

Backslope with surface lag dominated by
clasts of silicified regolith

Figure 30: Two different interpretations accounting for silcrete pebble lag covering a
slope: a) tilted silcrete sheet; b) slope cut across silcrete pods shedding detritus. The
later interpretation is proposed here to account for many of the silcified regolith
occurrences in the region.



THE GORGE & MT SHANON INLIERS

These inliers will not be visited on this field trip, however a brief description of them
is given here. Access via, Mt Shannon station, is poorly defined.

The Gorge Inlier

The Gorge Inlier is approximately 7 x 2 km?, and occurs west of Mt Brown. It mostly
consists of metasediments, with minor volcanics or volcaniclastics (Stevens &
Etheridge, 1989). The Gorge Inlier is within a ridge between the Tibooburra Dome
and the Theldarpa Dome.

The Gorge Inlier is a low relief bedrock inlier consisting of erosional rises steeply
incised by the south-easterly flowing Gorge Creek, which is a tributary of Mt Browne
Creek within the Bulloo-Bancannia drainage basin (flows into Coally Swamp).

Mt Shannon Inlier

The Mt Shannon Inlier is named after Mt Shannon, which forms the highest peak in
the region. Mt Shannon was named during Sturt’s expedition, however some
controversy exists as to whether the peak shown on most topographic and previous
geological maps is in fact Mt Shannon, or Mt Blackwood, which was also named by
Sturt. Mt Shannon station landowners refer to the high peak with the tower (shown
on maps as Mt Shannon) as Mt Blackwood, with a peak several kilometres east being
Mt Shannon.

The Mt Shannon Inlier is a small exposure of metasediments, west of the inferred
extension of the Koonenberry Fault. The eastern margin of the inlier has been
mapped as fault-bound (Rose et al., 1967), although Stevens & Etheridge (1989) later
found this boundary to be an unconformity. Mesozoic sediments flanking the inlier
are extensively folded and faulted. The Mt Shannon Inlier is within the Theldarpa
Dome (Morton, 1982).

The Mt Shannon Inlier is a low relief inlier consisting of erosional rises and plains at
the western base of the escarpment on the western side of Mt Blackwood (‘Mt
Shannon’ on topographic maps). The inlier is mostly drained within the Lake
Wallace Creek catchment, which is a part of the Lake Eyre Basin.
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