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Figure 1: Location Clnd geology of the Cobar Clrea 
(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 surfiCia l materials. As 

a result regolith-landform maps showing the distribution 

of regolith have been devised at va rious scales for the 

Cobar area. A 1:500,000 scale reconna issance 

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. lO0,000 scale. Localised regolith mapping 

( 1:25,000 scale) has been conducted by Tan (1996) and 

Reilly (1998 ) around mineralised sites and further 

regolith -landfo rm 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 minera l 

exploration in the Cobar area. 

Vegetation, soi l and landform maps provide some detail 

on the distribution of regolith materials and can be used 

as a mapping surrogate. Vegetation maps (eg. Beadle 

1948) commonly reflect the distribution of regolith 

substrate, for example mulga is usually associated with 

regolith having a neutral to slightly acid pH typica lly 

corresponding to bedrock rises with limited regolith 

ca rbonate development In the Broken Hil l area (Hill et al. 

1998) and a similar situation may apply at Cobar. Land 

System Maps (produced by the Soil Conservation 

Service of NSW 1978b) show regolith related featu res at 

a regional scale, for example soil and drainage 

distribution. Condon (1 961 cited in Soi l Conserva tion 

Service of NSW 1978a) mapped land forms in the Cobar 

district based on th ree major land forms and thei r 

aSSOCiated soil types. 

EAKLY LANDSCAPE EVOLUTION MODELS AT 
COBAR 

Recognition and interpretation of ancient landsurfaces 

have been a major theme of Australian landscape 

stud ies. The relatively low relief of much o f the continent 

has helped to promote interpretations of large parts of 

the Australian landsurface as palaeoplains within the 

context of various genetiC models, including penep lains 

and pediplains (Figure 2 ) Many early geomorphological 

stud ies favoured the Davisian idea (Davis 1889) that a 

vast area of the Austral ian landscape has evolved 

through cycles of landscape lowe ring and relief 

reduction , pu nc tuated by episodes of landscape 

rejuvenation. A notable example is the concept of the 

"Great Peneplain", thought to be a single, regionally 

extensive landsurface found across much of the 

continent (eg. Andrews 1903; 1910; Gregory 1903; 

Woolnough 1927 ). 

(Ii) 

(iii)T~~~~~ 


AdaplM (rom HlJ/s (1975) 
Clnd ThornbtJry (1954) 

Figure 2: The peneplain and pediplain m odels. Peneplains are 
form ed from the downwea,-ing of a landsurface. Pediplains are 
f ormed 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 la ndscape studies, referred 

to the Cobar region as the "Great Cobar Plain" (19 14 

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 & Byrnes 1994) They occur less commonly in a soft 

form with an oolitic fabric (Baker 1978) and as 

heterogeneous ferricretes of detrital type (Cohen et al 

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) Williams 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) in 

rainfall may be important sources for regolith carbonate 

minerals in the region 

APPLICATIONS 

The evolution of the drainage within the Cobar area 

provides a vital key to an understanding of landscape 

change and rates of change Palaeochannels within the 

Cobar area clearly 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 techniques 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 

techniques 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 classified into lithic, pisoidal and 

detrital/clastic lag types Combined with detailed 

regolith-landform maps and a 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) suggest that pedogenic 



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 

CONCLUSION 

Previous landscape studies of the Cobar area have 

incorporated models involving processes of 

peneplanation and pediplanantion There is increasing 

eVidence that a variety 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 

ACKNOWLEDGMENTS 

This work is supported by the Australian Government's 

Co-operative Research Centres Scheme within the Co­

operative Research Centre for Landscape Evolution and 

Mineral Exploration (CRC LEME) This paper has been 

published with the permission of the Director of CRC 

LEME Pasminco Exploration, Burdekin Resources, 

Riotinto, Cobar Mines, Delta Gold and landowners at 

Cobar have provided access to their leases and 

properties and are thanked for their continued 

assistance for this project Many useful comments on 

this manuscript were provided by Steve Hill, Ken 

McQueen and Colin Pain and they are thanked for their 

valuable contributions The author would also like to 

thank Peter Leah and David Cohen for reviewing this 

manuscript and the Visual Resources Unit of CRC LEME 

for drafting of the diagrams 

258 

REFERENCES 

Andrews E C 1903 An outline of the Tertiary history of 

New England Record of the Geological Survey of New 

South Wales 7, 140-216 

Andrews E C 1910 Geographical unity of eastern 

Australia in the late and post Tertiary time Journal 

and Proceedings of the Royal Society of New South 

Wales 67,251-350 

Andrews E C 1911 Report on the Cobar copper and 

gold-field New South Wales Department of Mines, 

Geology Survey, Mineral Resources 17, 201 pp 

Andrews E C 1914 Handbook for New South Wales 

British Association for the Advancement of Science 

Alipour S, Dunlop A C & Cohen D R 1996 

Morphology of lag in the Cobar region, New South 

Wales Australian Geological Survey Organisation 

Journal of Australian Geology and Geophysics 16 (3), 

253-262 

Alipour S, Cohen D R & Dunlop A C 1997 

Characteristics of magnetic and non-magnetic lag in 

the Cobar region, N S W Journal of Geochemical 

Exploration 58, 15-28 

Baker C .J 1977 Cobar 1; 100,000 Geological Sheet 

8035 Geological Survey of New South Wales, 

Sydney 

Baker C .J 1978 Geology of the Cobar 1;100,000 Sheet 

8035 Geological Survey of New South Wales, Sydney 

Beadle N C W 1948 The vegetation and pastures of 

western New South Wales, with special reference to 

soil erosion Department of Conservation New South 

Wales, Sydney 

Bishop P 1985 Southeast Australian Late Mesozoic and 

Cenozoic denudation rates A test for Late Tertiary 

increases in continental denudation Geology 13, 

479-482 

BiShop P & Brown R 1992 Denudational isostatic 

rebound of intraplate highlands: the Lachlan River 

valley, Australia Earth Surface Processes and 

Landforms 17, 345-360 



LANDSCAPE EVOLUTION MODELS OF THE COBAR REGION NSW 

Brown C M & Stephenson A E 1991 Geology of the 

Murray Basin, southeast Australia Bureau of Mineral 

Resources, Bulletin 235 Government 

Printer, Canberra 

Browne W R 1969 Geomorphology General Notes 

Journal of the Geological Society of Australia, 16, 

559-569 

Brunker R L 1969 Cobar 1:250,000 Geological Sheet 

SH/S5-14 Geological Survey of New South Wales, 

Sydney 

Cohen DR, Rutherford N F, Dunlop A C & Alipour S 

1996 Geochemical exploration in the Cobar region 

In: Cook W G, Ford A J H, McDermott J J, 

Standish P N , Stegman C L & Stegman T M eds 

The Cobar mineral field- A 1996 perspective, 125-

155 Australasian Institute of Mining and Metallurgy, 

Melboume 

Craft F A 1933 The coastal tablelands and streams of 

New South Wales Proceedings of the Linnean 

Society of New South Wales 58, 437-460 

Cunningham G M, Mulham WE, Milthorpe P L & Leigh 

J H 1992 Plants of Western New South Wales 

Inkata Press, Sydney 

David T WEdgeworth & Browne W. R 1950 The 

geology of the Commonwealth of Australia 2 vols 

London, England, Edward Arnold, v L 748pp; v 2, 

618pp 

Davis W M 1899 The geographical cycle Geographical 

Journal 14,481-504 

Dury G H 1966 Duricrusted residuals on the Barrier 

and Cobar pediplains of New South Wales Journal of 

the Geological Society of Australia 13, 299-307 

Dury G H & Langford-Smith T 1964 The use of the 

term Peneplain in descriptions of Australian 

landscapes Australian Journal of SCience 27 (6), 

171-175 

Ford A J 1996 Re-interpreting the North Eastern 

margin of the Cobar Basin, using drainage channel 

morphology In: Cook W G , Ford A J H, McDermott 

259 

J J, Standish P N, Stegman C L & Stegman T M 

eds The Cobar mineral field- A 1996 perspective, 

pp 113-123 Australasian Institute of Mining and 

Metallurgy, Melbourne 

Gale S J 1992 Longterm landscape evolution in 

Australia Earth Surface Processes and Landforms 

17, 323-343 

Gibson D L 1996 Cobar Regolith Landforms 

(1 :500,000 map scale) Co-operative Research 

Centre for Landscape Evolution and Mineral 

Exploration (CRC LEME), Perth/Canberra 

Gilligan L B & Byrnes J G 1994 Cobar 1:250,000 

Metallogenic Map SH/55-14: Metallogenic study and 

mineral deposit data sheets 240 pp Geological 

Survey of New South Wales, Sydney 

Gilligan L B, Byrnes J G, Watkins J J & Pogson D J 

1994 Cobar 1:250,000 Metallogenic Map SH/SS-14 

Geological Survey of New South Wales, Sydney 

Glen R A 1986 Geology of the Wrightville 1; 100,000 Sheet 

8034 New South wales Geological Survey, Sydney 

Glen R A 1994a Cobar 1; 100,000 Geological Sheet 

8035 Geological Survey of New South Wales, Sydney 

Glen R A 1994b Geology of the Cobar 1;100,000 

Sheet 8035 132pp Geological Survey of New South 

Wales, Sydney 

Glen R A, Clare A & Spencer R 1996 Extrapolating 

the Cobar Basin Inversion Model to the regional scale: 

Devonian Basin-formation and inversion in western 

New South Wales In: Cook W G, Ford A J H, 

McDermott J J, Standish P N, Stegman C L & 

Stegman T M eds The Cobar mineral field- A 1996 

perspective pp 43-83 Australasian Institute of 

Mining and Metallurgy, Melbourne 



Glen R A & Hutton J T 1983 Silcretes in the Cobar 

area, New South Wales Journal and Proceedings of 

the Royal SOCiety of New South Wales 116, 17-23 

Gregory J W 1903 Some features of the geography of 

north-western Tasmania Proceedings of the Royal 

Society of Victoria 16, 177-183 

Hill S M & Kohn B P 1999 Morphotectonic evolution of 

the Mundi Mundi range front, Broken Hill region, 

Western NSW Regolith 98 Third Australian 

Conference on Landscape Evolution and Mineral 

Exploration, Conference Proceedings, this volume Co­

operative Research Centre for Landscape Evolution 

and Mineral Exploration (CRC LEME), Perth/Canberra 

Hill S M, McQueen K & Foster K A 1999 Regolith 

carbonate accumulations in western and central NSW: 

characteristics and potential as an exploration 

sampling medium Regolith 98 Third Australian 

Conference on Landscape Evolution and Mineral 

Exploration, Conference Proceedings, this volume Co­

operative Research Centre for Landscape Evolution 

and Mineral Exploration (CRC LEME), Perth/Canberra 

Hills E S 1975 Physiography of Victoria Whitcombe 

and Tombs, Melbourne, 373pp 

Hunt P A 1985 The mObility of silicon and iron in 

the near-surface zone; a re-evaluation of the concept 

of duricrust in central and eastern New South 

Wales Unpublished PhD thesis, Macquarie 

University, Sydney 

Jessup R W 1960a An introduction to the soils of the 

south-eastern portion of the Australian arid zone 

Journal of Soil Science 11, 92-105 

Jessup R W 1960b The lateritic soils of the south­

eastern portion of the Australian arid zone Journal of 

Soil Science 11, 106-113 

Jessup R W 1961 Evolution of the two youngest 

(Quaternary) soil layers in the south-eastern portion 

ofthe Australian arid zone Journal of Soil Science 12 

(1), 52-63 

260 

King L C 1953 'Canons of landscape development' 

Geological Society of America Bulletin 64, 721-51 

Kohn B P, O'Sullivan P B, Mitchell M M, Gleadow A J 

W & Hill S M 1998 Phanerozoic thermotectonic 

history of the southwestern Tasman Line-Willyama 

Inliers region In: Finlayson D M & Jones LEA 

eds Mineral systems and the crust-upper mantle of 

southeast Australia Extended abstracts Australian 

Geological Survey Organisation Record 1998/2, 

111-114 Canberra 

Langford-Smith T & Dury G H 1964 A pediment survey 

at Middle Pinnacle, near Broken Hill, New South 

Wales Journal of the Geological Society of Australia 

11, 79-88 

Langford-Smith T & Dury G H 1965 Distribution, character 

and attitude of the duricrust in the northwest of New 

South wales and the adjacent areas of Queensland 

American Journal of Science 263, 170-190 

Leah P A 1996 Relict Lateritic weathering profiles in the 

Cobar district, NSW In: Cook W G, Ford A J H, 

McDermott J J, Standish P N, Stegman C L & 

Stegman T M eds The Cobar mineral field- A 1996 

perspective pp 157-177 Australasian Institute of 

Mining and Metallurgy, Melbourne 

McQueen K G & Gibson D L 1996 Some landscape 

and regolith features of the Cobar region with 

implications for mineral exploration Regolith 96 

Second Australian Conference on Landscape 

Evolution and Mineral Exploration, Conference 

Program and Abstracts Co-operative Research 

Centre for Landscape Evolution and Mineral 

Exploration (CRC LEME), Perth/Canberra, 37 

Mulholland C. St J 1940 Geology and underground 

water resources of the East Darling district 

Geological Survey of New South Wales, Mineral 

Resources, Report 39, 80pp 

Oilier C D 1978 Tectonics and geomorphology of the 

Eastern Highlands In: Davies J L & Williams M A J 

1978 Landform evolution in Australasia, pp 5-48 

Australian National University Press, Canberra 



LANDSCAPE EVOLUTION MODELS OF THE COBAR REGION NSW 

Oilier C D ed 1985 Morphotectonics of passive 

continental margins Zeitschrift fur Geomorphologie 

Supplement Band, 54 

Oilier C D & Pain C F 1994 Landscape Evolution and 

tectonics in southeastern Australia Australian 

Geological Survey Organisation .Journal of Australian 

Geology and Geophysics IS(3), 335-345 

Ongley E D 1970 A palaeogeomorphic study on the 

Cobar pediplain New South Wales Unpublished PhD 

thesis, University of Sydney, NSW 

Ongley E D 1974 Fluvial morphometry on the Cobar 

pediplain Annals of the Association of American 

Geographers 64(2), 281-292 

Pavlides S B 1989 Looking for a definition of 

neotectonics Terra Nova 1(3), 233-235 

Penck W 1953 Morphological analysis of landforms 

(translated by Czech H and Boswell K C) 

Macmillan, London 

Rayner E 0 1969 The copper ores of the Cobar region, 

New South Wales Geological Survey of New South 

Wales, MemOirs Geology 10, 21 

Reilly N 1998 Investigation of the regolith at No 4 tank, 

northwest of Cobar, New South Wales, Australia 

Unpublished honours thesis, University of Canberra, 

Canberra 

Scheibner E 1974 Fossil fracture zones (transform 

faults), segmentation, and correlation problems in 

the Tasman Fold Belt system In: Denmead A K, 

Tweedale G W & Wilson A F eds The Tasman 

Geosyncline A Symposium Geological Society of 

Australia Inc 71-89 

Senior B 1992 Regolith photogeology of the 

Cobar/Wrightville area, NSW Report to Dominion 

Mining Ltd unpaginated 

Senior B 1994 Regolith photogeology of the North Cobar 

area, NsW Report to Dominion Mining Ltd 13pp 

261 

Soil Conservation Service of New South Wales 1978a 

Cobar District Technical Manual Government 

Printer, Sydney 

Soil Conservation Service of New South Wales 1978b 

Cobar Land System Series Sheet SH 55-14 

Government Printer, Sydney 

Stannard M E 1957 Erosion survey of the south-west Cobar 

Peneplain Soil Conservation .Journal 13, 176-186 

Summerfield M A 1991 Global geomorphology An 

introduction to the study of landforms Longman 

Scientific and Technical, New York 

sussmilch C A 1922 An introduction to the geology of New 

South Wales 3rd edition Angus and Robertson, Sydney 

Tan K P 1996 A study of element dispersion, 

secondary mineral distribution and weathering 

history at the McKinnons Go!d depOSit, Cobar, New 

South Wales, Australia Unpublished honours thesis, 

University of Canberra, Canberra 

Taylor G 1940 Australia 1st edition Dutton & Co Inc, 

New York, 455 pp 

Thornbury W. D 1954 Principles of geomorphology 

.John Wiley & Sons, London 618 pp 

Wasson R .J, Hunt P A & Clarke M F 1979 A re­

evaluation of the "silcretes" of the Cobar area, 

Australia Geoderma 22, 137-159 

Wasson R J 1989 Ch 2 Landforms In: Noble & 

Bradstock eds Mediterranean landscapes in 

Australia Mallee ecosystems and their management, 

pp 13-34 Commonwealth Scientific Industrial 

Research Organisation, Australia 

Wellman P & McDougall I 1974 PotaSSium-Argon ages on 

the CainOZOic volcanic rocks of New South Wales .Journal 

of the Geological Society of Australia 21, 247-72 

Williams G E & Goode A D T 1978 Possible western 

outlet for an ancient Murray River, South Australia 

Search 12, 443-447 



I M S PRY 

Williams M A J, DeDekker P, Adamson D A & Talbot M 

R 1991 EpisodiC fluvatile, lacustrine and aeolian 

sedimentation in a late Quaternary desert margin 

system, central western New South Wales In: Williams 

M A J, DeDekker P & Kershaw A Peds The 

Cainozoic in Australia: A re-appraisal of the evidence, 

pp 258-287 Geological Society of Australia 

Incorporated Special Publication Number 18 

Woolnough W G 1927 The duricrust of Australia 

Journal and Proceedings of the Royal Society of New 

South Wales 61, 24-53 

Wopfner H , Callen R A & Harris W K, 1974 The Lower 

Tertiary Eyre Formation of the southwestern Great 

Artesian Basin Journal of the Geological Society of 

Australia 21, 17-52 

Young R W 1983 The tempo of geomorphological 

change: evidence from southeastern Australia 

Journal of Geology 91, 221-230 

262 


