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Figure 1: Location and geology of the Cobar area
(Glen 1994).

whilst providing a regional overview do not provide any
detailed description of regolith types and are not
designed to be representative of all surficial materials. As
a result regolith-landform maps showing the distribution
of regolith have been devised at various scales for the
Cobar area. A 1:500,000 scale reconnaissance
regolith/landform map by Gibson (1996) shows the broad
distribution of regolith units in the Cobar area while Senior
(1992, 1994) mapped parts of the Cobar and Wrightville
sheets at 1:100,000 scale. Localised regolith mapping
(1:25,000 scale) has been conducted by Tan (1996) and
Reilly (1998) around mineralised sites and further
regolith-landform maps are being produced In
conjunction with exploration companies in the region. A
significant amount still remains to be understood about
the evolution of the regolith and its influence on mineral
exploration in the Cobar area.

Vegetation, soil and landform maps provide some detail
on the distribution of regolith materials and can be used
as a mapping surrogate. Vegetation maps (ed. Beadle
1948) commonly reflect the distribution of regolith
substrate, for example muldga is usually associated with
regolith having a neutral to slightly acid pH typically
corresponding to bedrock rises with limited regolith
carbonate development in the Broken Hill area (Hill et al.
19388) and a similar situation may apply at Cobar. Land
System Maps (produced by the Soil Conservation
Service of NSW 1978b) show regolith related features at
a regional scale, for example soil and drainage
distribution. Condon (1961 cited in Soil Conservation
Service of NSW 19783a) mapped landforms in the Cobar
district based on three major landforms and their
associated soil types.
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EARLY LANDSCAPE EVYOLUTION MODELS AT
COBAR

Recognition and interpretation of ancient landsurfaces
have been a major theme of Australian landscape
studies. The relatively low relief of much of the continent
has helped to promote interpretations of large parts of
the Australian landsurface as palaeoplains within the
context of various genetic models, including peneplains
and pediplains (Figure 2). Many early geomorphological
studies favoured the Davisian idea (Davis 1889) that a
vast area of the Australian landscape has evolved
landscape lowering and relief
punctuated by episodes of l[andscape
rejuvenation. A notable example is the concept of the
“Qreat Peneplain”, thought to be a single, regionally
extensive landsurface found across much of the
continent (eg. Andrews 1903; 1910; Gregory 1903;
Woolnough 1927).

through cycles of
reduction,
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Adapted from Hills (1975)
and Thornbury (1954)

Figure 2: The peneplain and pediplain models. Peneplains are
Sformed from the downwearing of a landsurface. Pediplains are
Sformed by scarp retreat. (Adapted from Hills 1975 and
Thornbury 1954).

Interpretations of regional peneplains have been
suggested in the Cobar region through the early studies
of David (1911 cited in Dury & Langford-Smith 1964)
and Taylor (1940) who applied the term “Cobar
Peneplain” to the region. E. C. Andrews a firm advocate
of regional peneplains in his landscape studies, referred
to the Cobar region as the “Great Cobar Plain” (1914
cited in Ongley 1970). Other interpretations of a regional
peneplain extending across this region have included
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FERRICRETE

Ferricretes at Cobar are typically massive and hard with a
dark colouring and are locally known as ironstones (eg
Gilligan & Bymes 1994) They occur less commonly in a soft
1978) and as

heterogeneous ferricretes of detrital type (Cohen et al

form with an oolitic fabric (Baker

1996). Baker (1978) argued that in some places silcrete
appears to grade laterally into ferricrete Ferricretes have also
been identified in the area by Senior (1992), Leah (1996)
and Ford (1996). Ferricretes at Cobar have developed
mainly from the ferruginisation of Devonian sedimentary
rocks, developing preferentially in response to differences in

permeability and porosity of the host sediment

CALCRETE

Calcretes (or Kunkar) have been identified in the region
by Dury (1966), Jessup (1960 a; b, 1961), Wasson et
al (1979) and Ford (1996) Willlams et al. (1991)
conducted radiocarbon dating of carbonates in an area
60 km west of Cobar and found that aeolian accessions
of calcareous dust are reflected in two episodes of
calcium carbonate precipitation at 33-21 ka and 16-13
ka These authors rule out the possibility of a local
derivation for the carbonate because the bedrock
lithologies contain no likely clay or carbonate source Hill
et al. (1999) suggest that as well as aeolian additions,
contributions of alkali earth elements (eg Ca and Mg) Iin
rainfall may be important sources for regolith carbonate

minerals in the region

APPLICATIONS

The evolution of the drainade within the Cobar area
provides a vital key to an understanding of landscape
change and rates of change Palaeochannels within the
Cobar area cdlearly reflect a number of periods of
dissection of the landscape. Instability of these drainage
systems through time has implications for mineral
exploration requiring an understanding of physical
dispersion patterns Source areas for some channels
may have altered through time making it difficult to
relate channel anomalies to mineralisation in current

source areas
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Models of regolith and landscape evolution provide a
framework to assess physical and chemical dispersion
pathways in surficial materials If the Cobar landscape is
not the result of a long period of erosion and
pediplanation, but has been influenced by factors such
as tectonic, climatic and eustatic changes, then the
pattern of physical and chemical dispersion within the

weathering environment will be very complex

Some of the technigues currently employed in mineral
exploration at Cobar, such as geochemical techniques
are less effective in areas of deeper cover The majority
of known mineralised deposits at Cobar occur as
topographic highs in the landscape or crop out as a
result of silicification. Deposits of lower relief do exist, for
example the McKinnons gold deposit, and it is likely that
there are other similar and buried deposits A
geomorphic model of the evolution of different aged
landscapes at Cobar would provide information which can
help predict element dispersion both in the modern and
the palaeo-environments, thus enhancing exploration

technigues In areas of deeper and transported cover

Lag sampling is commonly employed in regional mineral
exploration at Cobar The origin of lag materials sampled
is of crucial importance to the interpretation of results of
a sampling program Alipour et al. (1996; 1997) have
developed a classification system for lag types in Cobar
based on their morphology and landscape position. Lag
materials have been cdlassified Into lithic, pisoidal and
lag types Combined with detailed

regolith-landform maps and a

detrital/clastic
revised landscape
evolution framework, these classifications will provide a
guide to sampling and sample processing methods

involving lag for mineral exploration

Recent studies by Hill et al (1999) have examined the
potential of calcrete and other regolith carbonate
accumulations as a sampling medium for gold at Cobar
This technique requires an understanding of the
morphology and genesis of the carbonate profile as well
as the mechanisms of trace element transportation
Initial results of Hill et al (1999) suadest that pedogenic
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carbonates with low magnesium contents are more likely
to host gold anomalies. These types of carbonate are
usually found in the upper nodular parts of pedogenic
carbonate profiles. The morphology of calcrete has not
been studied in detail at Cobar, and further work is
required to fully ascertain the suitability of calcrete as a
gold sampling medium at this location. The potential of
other duricrusts as a sampling medium has not been

extensively investigated in this region

CONCLUSICN

Previous landscape studies of the Cobar area have
incorporated involving  processes  of
peneplanation and pediplanantion There is increasing
evidence that a varlety of different aged landscape facets
exist in the Cobar region and it may therefore be
inappropriate to use models based on a peneplained or
pediplained surface for models of landscape evolution or
as a basis for mineral exploration. The modern and
palaeo-landscapes around Cobar suggest that the Cobar
landscape has been continuously changing over the
course of landscape development and that previous
models of landscape evolution may not account for all
facets of the landscape history

models
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