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• Dull white and pink (undersaturated K+eTh+eU and undersaturated K) responses indicating 
the presence of moderately weathered bedrock of the Girilambone Beds and Cobar 
Supergroup with thin colluvial soil cover; 

• Arcuate and linear dark features indicating quartz-rich, radioelement-poor folded rocks in the 
Girilambone Beds and Cobar Supergroup; 

• Dendritic-patterned dark features indicating quartz-rich sediments in the Yanda Creek 
drainage system; 

• Bright green (saturated in eTh) patches in the southwest and west indicating large expanses of 
maghemite-rich gravel lag. Thorium is preferentially scavenged by maghemite over the other 
radioelements; and, 

• Dull green responses over much of the area indicating localised patchy or linear 
concentrations of maghemite-rich gravel lag. 
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Figure 12: RGB gamma-ray spectrometric image of CANBELEGO with the radioelements K, Th and U as red, 
green and blue, respectively. Displayed as a 99.0% histogram stretch. Data from GADDS (2007). 
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6. MAP UNITS 

6.1 Introduction 

A range of regolith materials and landforms occur in CANBELEGO; these are summarised in Table 2. 
This section includes the detailed RLU descriptions that were used to develop the map legend in the 
digital version. Regolith-landform unit descriptions are necessarily brief and generic. The descriptions 
given in this section reflect the overall nature of each group of RLUs, however, there may be some 
variation from the given descriptions within individual polygons. Images of selected RLUs and 
regolith materials are included as plates in the appendix. 
 
6.2 Alluvial sediments 

Alluvial sediments make up a major proportion of RLUs in CANBELEGO, comprising approximately 
38.7% of the total area. A large proportion of the sediment is composed of red-brown fine sand and 
silt, the bulk of which is assumed to be wind-blown parna. The remainder of the sediments have larger 
particles composed of vein quartz and lithic material, as well as varying amounts of maghemite, which 
ranges in size from powdery to small pebbles and in shape from angular to well-rounded. With the 
exception of the parna, sediments are sourced locally from colluvium and bedrock. Small amounts of 
sediment, listed as "Cenozoic" by Felton (1981) and mapped here as "Aep" and "Aer" RLUs, have 
been reworked from older deposits into the modern drainage system. These older deposits are possibly 
Miocene-Pliocene, or older. 
 
Aap: Dominated by red-brown fine sand and silt with weakly to moderately ferruginised, subangular 
to rounded quartzose and lithic gravel and minor to major subangular to well-rounded maghemite 
gravel lags. Low relief horizontal to gently sloping undulating plain with minor drainage channels. 
Colonised dominantly by woodlands variously of Eucalyptus intertexta, Eucalyptus populnea, 
Eremophila mitchellii, Geijera parviflora and grasses, forbs and Sclerolaena sp. 
 
Aaw: Dominated by red-brown fine sand and silt and clays with minor weakly ferruginised, 
subangular to rounded quartzose and lithic gravel and subangular to well-rounded maghemite gravel 
lags. Low relief, undulating, low-lying drainage depression. Colonised dominantly by open woodland 
of Eucalyptus populnea, grasses, forbs and Sclerolaena sp. 
 
ACah: Dominated by red-brown fine silt and sand with scattered weakly to moderately ferruginised, 
angular to rounded quartzose and lithic gravel and cobbles with minor to major subangular to well-
rounded maghemite gravel lags. Round- or flat-bottomed, broad, low gradient drainage depressions up 
to several hundred m width and < 10 m depth with discrete banks, seldom with a wide sandy channel 
or braided channels tens of m wide and < 2 m deep in the base. Colonised dominantly by woodland of 
Eucalyptus populnea and Geijera parviflora and grasses, forbs and Sclerolaena sp. in the channel base 
and as a riparian woodland. 
 
Aed: Dominated by red-brown fine sand and silt with weakly to moderately ferruginised, subangular 
to subrounded quartzose and lithic gravel and minor to major subangular to well-rounded maghemite 
gravel lags. Broad drainage tracts up to 1000 m wide with very subdued relief, with flat or concave, 
low gradient bases. Colonised dominantly by woodland variously of Callitris glaucophylla, 
Eucalyptus populnea, Eucalyptus intertexta, Eremophila mitchellii, Geijera parviflora, Acacia 
colletioides, Dodonea cuneata and Acacia excelsa with rare Sarcostemma viminale, Brachychiton 
populneus and grasses, forbs and Sclerolaena sp. 
 
Aep: Dominated by rounded to well-rounded, variably sorted, weakly to moderately ferruginised, 
quartzose and lithic gravel and cobbles with minor red-brown fine sand and silt and minor angular to 
well-rounded maghemite gravel. Variably indurated by silica. Low relief (< 9 m) landforms, locally 
shedding sediment into flanking channels and drainage depressions. Colonised dominantly by 
woodland of Casuarina pauper, Eremophilla mitchellii and Geijera parviflora and grasses, forbs and 
Sclerolaena sp. 
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Aer: Dominated by rounded to well-rounded, variably sorted, weakly to moderately ferruginised, 
quartzose and lithic gravel and cobbles with minor red-brown fine sand and silt and minor angular to 
well-rounded maghemite gravel lag. Variably indurated by silica. Slight relief (9-30 m) landforms 
locally shedding sediment into flanking channels and drainage depressions. Colonised dominantly by 
woodland variously of Eucalyptus socialis, Eucalyptus intertexta, Acacia decora and scattered 
Callitris glaucophylla, Acacia colletioides, grasses, forbs and Sclerolaena sp. 
 
Afa: Dominated by red-brown fine sand and silt with minor to moderate, weakly to moderately 
ferruginised, subangular to rounded quartzose and lithic gravel and cobbles and minor subangular to 
well-rounded maghemite gravel lags. Low to slight topographic relief (< 9 m) fans including 
distributary channels and sheetflow outwash downstream of intersection points. Colonised dominantly 
by woodlands of Eucalyptus populnea, grasses, forbs and Sclerolaena sp. 
 
Apd: Dominated by red-brown fine sand and silt with weakly to moderately ferruginised, subangular 
to rounded, quartzose and lithic gravel and minor to major subangular to well-rounded maghemite 
gravel lags. Smooth, low relief (< 9 m) landforms typically associated with intersection point 
floodouts of alluvial channels and drainage depressions. Colonised dominantly by woodland variously 
of Eucalyptus populnea, Eucalyptus intertexta, Eremophila mitchellii, Acacia excelsa, Geijera 
parviflora and scattered Acacia homalophylla, Brachychiton populneus, Apophyllum anomalum, 
Pittosporum philliraeoides, grasses, forbs and Sclerolaena sp. 
 
6.3 Colluvial sediments 

Colluvial sediments also make up a major proportion of RLUs in CANBELEGO, comprising 
approximately 39.2% of the total area. A large proportion of the sediment is composed of red-brown 
fine sand and silt, the bulk of which is assumed to be wind-blown parna. The remainder of the 
sediments are larger, more angular, particle sizes composed of vein quartz and lithic particles, as well 
as varying amounts of maghemite particles which range in size from powdery to small pebbles and in 
shape from angular to well-rounded. With the exception of the parna, sediments are sourced locally 
from colluvium and bedrock and reworked older sediments, particularly in the SW of the area where 
large colluvial erosional plains with abundant well-rounded maghemite-bearing gravel lags occur. 
These sediments, assumed to belong to paleochannel deposits, may have a minimum age of 16.8 ± 0.2 
Ma (Sutherland 1985) estimated from a K-Ar age on leucitite basalt overlying magnetic paleochannel 
deposits on BYROCK (Chan et al. 2004). 
 
Cer: Dominated by angular to subangular, weakly to moderately ferruginised, quartzose and lithic 
gravel, cobbles and boulders with minor red-brown fine sand and silt and minor angular to well-
rounded maghemite-bearing gravel lags. Minor exposures of weakly to moderately ferruginised 
bedrock with ferruginous mottles occur in gullies. Slight topographic relief (9-30 m) slopes flanking 
higher relief landforms, shedding sediment into flanking channels, drainage depressions and plains. 
Colonised dominantly by woodland variously of Eucalyptus intertexta, Eucalyptus populnea, 
Eucalyptus socialis, Callitris glaucophylla, Geijera parviflora, Acacia doratoxylon, Acacia decora, 
Dodonea cuneata and scattered Acacia rigens, Brachychiton populneus, grasses, forbs and 
Sclerolaena sp. 
 
CHed: Dominated by angular to subangular quartzose and lithic gravel, cobbles and boulders with 
minor red-brown fine sand and silt and minor angular to well-rounded maghemite-bearing gravel lags. 
Minor exposures of weakly to moderately ferruginised bedrock with ferruginous mottles in gullies. 
Elongate incised depressions and valleys between higher relief landforms. Colonised dominantly by 
woodland variously of Eucalyptus populnea, Callitris glaucophylla, Geijera parviflora, Eremophila 
mitchellii, Dodonea cuneata, grasses, forbs and Sclerolaena sp. 
 
CHel1: Dominated by weakly to moderately ferruginised, angular to subangular quartzose and lithic 
gravel, cobbles and boulders with minor red-brown fine sand and silt and angular to subangular 
maghemite-bearing sand lags. Minor exposures of weakly to moderately ferruginised bedrock with 
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ferruginous mottles. High topographic relief (30-90 m) landforms, shedding sediment. Colonised 
dominantly by woodland variously of Eucalyptus populnea, Eucalyptus intertexta, Eucalyptus 
socialis, Casuarina pauper, Acacia excelsa, Acacia aneura, Acacia decora, Acacia homalophylla, 
Eremophila mitchellii, Geijera parviflora, Dodonea sp. and rare to scattered Callitris glaucophylla, 
Hakea leucoptera, Brachychiton populneus, Acacia pendula, Alectryon oleifolius, Apophyllum 
anomalum, Capparis mitchellii, grasses, forbs and Sclerolaena sp. 
 
CHep1: Dominated by red-brown fine sand and silt with weakly to moderately ferruginised, 
subangular to subrounded quartzose and lithic gravel and cobbles and minor subangular to well-
rounded maghemite-bearing gravel lags. Minor exposures of weakly to moderately ferruginised 
bedrock with ferruginous mottles. Low-relief (< 9 m) landforms, low gradient, locally shedding 
sediment into flanking channels and drainage depressions. Colonised dominantly by woodland 
variously of Eucalyptus populnea, Eucalyptus intertexta, Eucalyptus socialis, Casuarina pauper, 
Acacia excelsa, Acacia aneura, Acacia decora, Acacia excelsa, Acacia homalophylla, Eremophila 
mitchellii, Geijera parviflora, Dodonea sp. and rare to scattered Callitris glaucophylla, Hakea 
leucoptera, Brachychiton populneus, Acacia pendula, Alectryon oleifolius, Apophyllum anomalum, 
Capparis mitchellii, grasses, forbs and Sclerolaena sp. 
 
CHep2: Dominated by red-brown fine sand and silt and subangular to well-rounded maghemite-
bearing gravel with minor weakly to moderately ferruginised, subangular to subrounded quartzose and 
lithic gravel and cobble lags. Minor exposures of weakly to moderately ferruginised bedrock with 
ferruginous mottles. Low-relief (< 9 m) landforms, low gradient, locally shedding sediment into 
flanking channels and drainage depressions. Colonised dominantly by woodland variously of 
Eucalyptus populnea, Eucalyptus intertexta, Eucalyptus socialis, Casuarina pauper, Acacia excelsa, 
Acacia aneura, Acacia decora, Acacia excelsa, Acacia homalophylla, Eremophila mitchellii, Geijera 
parviflora, Dodonea sp. and rare to scattered Callitris glaucophylla, Hakea leucoptera, Brachychiton 
populneus, Acacia pendula, Alectryon oleifolius, Apophyllum anomalum, Capparis mitchellii, grasses, 
forbs and Sclerolaena sp. 
 
CHer1: Dominated by weakly to moderately ferruginised, angular to subangular, quartzose and lithic 
gravel, cobbles and boulders with minor red-brown fine sand and silt and minor angular to well-
rounded maghemite-bearing gravel lags. Minor exposures of weakly to moderately ferruginised 
bedrock with ferruginous mottles. Slight relief (9-30 m) landforms, locally shedding sediment. 
Colonised dominantly by woodland variously of Callitris glaucophylla, Eucalyptus populnea, 
Eucalyptus intertexta, Eucalyptus socialis, Casuarina pauper, Eremophila sp., Acacia colletioides, 
Acacia decora, Dodonea sp., Senna artemisioides and rare Apophyllum anomalum, Alectryon 
oleifolius, Pittosporum philliraeoides, Brachychiton populneus, Bossiaea walkerii, grasses, forbs and 
Sclerolaena sp. 
 
CHer2: Dominated by weakly to moderately ferruginised, angular to subangular, quartzose and lithic 
gravel, cobbles and boulders with angular to well-rounded maghemite-bearing gravel lags and minor 
red-brown fine sand and silt. Minor exposures of weakly to moderately ferruginised bedrock with 
ferruginous mottles. Slight relief (9-30 m) landforms, locally shedding sediment. Colonised 
dominantly by woodland variously of Callitris glaucophylla, Eucalyptus populnea, Eucalyptus 
intertexta, Eucalyptus socialis, Casuarina pauper, Eremophila sp., Acacia colletioides, Acacia decora, 
Dodonea sp., Senna artemisioides and rare Apophyllum anomalum, Alectryon oleifolius, Pittosporum 
philliraeoides, Brachychiton populneus, grasses, forbs and Sclerolaena sp. 
 
CHpd1: Dominated by red-brown fine sand and silt with minor subangular to subrounded quartzose 
and lithic gravel and minor angular to well-rounded maghemite-bearing gravel lags. Minor exposures 
of weakly to moderately ferruginised bedrock with ferruginous mottles occur in gullies. Low-relief (< 
9 m) landforms, with surficial contour band patterns and receiving sediment. Colonised dominantly by 
woodland variously of Eucalyptus populnea, Eucalyptus intertexta, Eremophila mitchellii, Acacia 
excelsa, Geijera parviflora and scattered Acacia homalophylla, Brachychiton populneus, Apophyllum 
anomalum, Pittosporum philliraeoides, grasses, forbs and Sclerolaena sp. 
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CHpd2: Dominated by red-brown fine sand and silt and subangular to well-rounded maghemite-
bearing gravel with minor weakly to moderately ferruginised, subangular to subrounded quartzose and 
lithic gravel and cobble lags. Minor exposures of weakly to moderately ferruginised bedrock with 
ferruginous mottles occur in gullies. Low-relief (< 9 m) landforms, with surficial contour band 
patterns and receiving sediment. Colonised dominantly by woodland variously of Eucalyptus 
populnea, Eucalyptus intertexta, Eremophila mitchellii, Acacia excelsa, Geijera parviflora and 
scattered Acacia homalophylla, Brachychiton populneus, Apophyllum anomalum, Pittosporum 
philliraeoides, grasses, forbs and Sclerolaena sp. 
 
6.4 Fill 

Fill comprises ca. 0.02% of the area of CANBELEGO. Fill is principally composed of mullock and 
tailings surrounding the Canbelego Mine site. 
 
Fm: Chaotic assemblage of regolith materials surrounding the Canbelego Mine site. Irregular 
landforms mostly consisting of mining waste dumps. Colonised dominantly by regrowth of native 
species and introduced woody weeds. 
 
6.5 Saprolite and saprock 

Saprolite- and saprock-dominated map units comprise ca. 22.0% of the area of CANBELEGO. 
Saprolite (very highly to moderately weathered bedrock) and saprock (slightly weathered bedrock) 
consist of the weathered parts of most of the bedrock types that outcrop within the mapping area. 
Saprolite and saprock may be slightly ferruginised and have a thin cover of angular to subangular 
colluvium with minor subangular to subrounded maghemite-bearing granules and a proportion of red-
brown fine sand and silt, interpreted as an aeolian component (parna).  
 
6.5.1 Saprolite 
SHep: Soft, variably ferruginised kaolinitic bedrock and quartz veins with open joints filled by red-
brown fine sand and silt and with minor angular to rounded maghemite-bearing gravel lag. Low-relief 
(< 9 m) landforms, low gradient, locally shedding sediment into flanking channels and drainage 
depressions. Colonised dominantly by woodland variously of Eucalyptus intertexta, Eucalyptus 
populnea, Eremophilla mitchellii with stands of Casuarina pauper. 
 
SMel: Moderately hard kaolinitic and/or quartzose weathered bedrock with prominent cleavage planes 
and minor quartz veins or tors and pavements. Slight surficial ferruginisation and minor red-brown 
fine sand and silt with angular maghemite-bearing sand lag. Moderate topographic relief (30-90 m) 
landforms, locally shedding sediment into flanking channels, drainage depressions, rises and plains. 
Colonised dominantly by woodland variously of Callitris glaucophylla on hilltops with Eucalyptus 
populnea, Eucalyptus intertexta, Acacia decora and Brachychiton populneus on colluvial footslopes, 
grasses, forbs and Sclerolaena sp. 
 
SMep: Moderately hard kaolinitic and/or quartzose weathered bedrock with prominent cleavage 
planes and minor quartz veins or tors and pavements. Slight surficial ferruginisation with minor red-
brown fine sand and silt and minor angular to rounded maghemite-bearing gravel lag. Low-relief (< 9 
m) landforms, low gradient, locally shedding sediment into flanking channels and drainage 
depressions. Colonised dominantly by woodland variously of Callitris glaucophylla, Eucalyptus 
intertexta, Casuarina pauper, Geijera parviflora, Eucalyptus socialis, Acacia decora, Acacia 
homalophylla, Eremophila sp., Dodonea sp. and scattered Acacia excelsa, Hakea leucoptera and 
Alectryon oleifolius with grasses, forbs and Sclerolaena sp. 
 
SMer: Kaolinitic and/or quartzose weathered bedrock with prominent cleavage planes and minor 
quartz veins or tors and pavements. Slight surficial ferruginisation with minor red-brown fine sand and 
silt and minor angular to rounded maghemite-bearing gravel lag. Slight relief (9-30 m) landforms, 
locally shedding sediment into flanking channels, drainage depressions and plains. Colonised 
dominantly by woodland variously of Callitris glaucophylla, Eucalyptus intertexta, Casuarina 



 21

pauper, Geijera parviflora, Eucalyptus socialis, Acacia decora, Acacia homalophylla, Eremophila sp., 
Dodonea sp. and scattered Acacia excelsa, Hakea leucoptera, Alectryon oleifolius, grasses, forbs and 
Sclerolaena sp. 
 
6.5.2 Saprock 
SSeh: Hard bedrock and quartz veins comprising pavements, tors or blocky outcrop with minor 
ferruginised patches. Joints and fractures are filled with minor red-brown fine sand and silt and minor 
angular maghemite-bearing sand lag. High relief (90-300 m) landforms, locally shedding sediment 
into flanking channels, drainage depressions and plains. Colonised dominantly by woodland variously 
of Eucalyptus populnea, Eucalyptus intertexta, Eremophila sp., Dodonea sp., grasses, forbs and 
Sclerolaena sp. 
 
SSel: Hard bedrock and quartz veins comprising pavements, tors or blocky outcrop with minor 
ferruginised patches. Joints and fractures are filled with minor red-brown fine sand and silt and minor 
angular maghemite-bearing sand lag. Moderate topographic relief (30-90 m) landforms, locally 
shedding sediment into flanking channels, drainage depressions, rises and plains. Colonised 
dominantly by woodland variously of Callitris glaucophylla on hilltops with Eucalyptus populnea, 
Eucalyptus intertexta, Acacia decora and Brachychiton populneus on colluvial footslopes, grasses, 
forbs and Sclerolaena sp. 
 
SSep: Hard bedrock and quartz veins comprising pavements, tors or blocky outcrop with minor 
ferruginised patches. Joints and fractures are filled with minor red-brown fine sand and silt and minor 
angular to rounded maghemite-bearing gravel lag. Low-relief (< 9 m) landforms, low gradient, locally 
shedding sediment into flanking channels and drainage depressions. Colonised dominantly by 
woodland variously of Eucalyptus intertexta, Eucalyptus populnea, Eucalyptus socialis, Casuarina 
pauper, Eremophila mitchellii, Callitris glaucophylla, Hakea leucoptera, Dodonea cuneata, Acacia 
decora, Acacia aneura, grasses, forbs and Sclerolaena sp. 
 
SSer: Hard bedrock and quartz veins comprising pavements, tors or blocky outcrop with minor 
ferruginised patches. Joints and fractures are filled with minor red-brown fine sand and silt and minor 
angular to subrounded maghemite-bearing gravel lag. Slight relief (9-30 m) landforms, locally 
shedding sediment into flanking channels and drainage depressions. Colonised dominantly by 
woodland variously of Callitris glaucophylla, Eucalyptus populnea, Eucalyptus intertexta, 
Eremophila mitchellii, Capparis mitchellii, Geijera parviflora, Acacia decora, Dodonea sp., grasses, 
forbs and Sclerolaena sp. 
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7. IMPLICATIONS FOR LANDSCAPE EVOLUTION AND MINERAL 
EXPLORATION 

7.1 Present and paleo topography 

 
CANBELEGO shares many of the same regolith-landforms as the nearby BYROCK, COOLABAH, 
HERMIDALE and SUSSEX and also has a similar landscape evolution history to these adjoining 
maps. The geological history of Palaeozoic bedrocks is given in Felton (1981) but the Mesozoic-
Cenozoic evolution of the landscape is more difficult to determine because there is a paucity of dates 
or ages for the materials and the history must be constructed from fragments.  
 
The Mesozoic landscape was likely to have had greater relief than the present landscape, which on 
CANBELEGO is about 293 m based on heights from the SRTM2 DEM (Figure 8). Reverse-
circulation drilling along public roads on BYROCK, COOLABAH, HERMIDALE and SUSSEX 
shows that the transported regolith fill can be up to 100 m thick in places, especially in Mulga Creek 
on BYROCK (Chan et al. 2004), incised into saprolite. Mulga Creek has its headwaters in the 
northeastern part of CANBELEGO (shown in Figure 8). The section traversing Mulga Creek on 
BYROCK is interpreted to consist of two sequences of fill including: a lower humid-phase fill with no 
maghemite up to 60 m thick over saprolite in paleovalleys up to 8 km wide; and, an upper, arid-phase 
fill including maghemite granules up to 40 m thick in (paleo)valleys up to 18 km wide (Chan et al. 
2004). On CANBELEGO the active valleys are no more than about 5 km wide. 
 
The lower humid-phase sediments are more clay-rich and are interpreted by Chan et al. (2004) on 
BYROCK to be lacustrine sediments. Palynological samples from other bottom-of-hole sediments on 
BYROCK returned Aptian (Early Cretaceous or 115-108 Ma) ages, further indicating that these 
sediments are possibly related to the Surat Basin (Chan et al. 2004). There is no indication that 
sediments in the bases of paleovalleys on CANBELEGO are this old. Arid-phase sediments on 
BYROCK are assumed by Chan et al. (2004) to be no older than mid-Miocene, based on stratigraphic 
relationships with the humid-phase sediments and leucitite basalts at Wilga Tank, Ar-Ar dated at ca. 
17.1 ± 0.2 Ma (McQueen et al. 2007). 
 
On HERMIDALE, Chan et al. (2003b) correlate the arid-phase sediments to the Lachlan Formation of 
the Lachlan and Macquarie Rivers. Valley fill sequences on HERMIDALE are no more than about 40 
m thick and contain minor to major amounts of maghemite-bearing ferruginous gravel. These 
sediments correspond to the upper, arid-phase infill on BYROCK and were probably deposited in 
channels and on alluvial-colluvial plains similar to those in the present landscape. The valley-fill 
sediments on CANBELEGO are more likely to be of similar age. 
 
On SUSSEX, RC drilling along the Booroomugga Road over Mulga Creek (about 19 km north of the 
northern edge of CANBELEGO) returned up to 35 m of alluvial sediment (gravel, sand, sand and 
clay) over saprolite. As logged, the top ca. 15 m of sediment contains abundant maghemite-bearing 
ferruginous gravel, whereas the bottom 20 m does not contain ferruginous gravel (Chan et al. 2003a). 
This indicates that the Mulga Creek drainage system is shallowing southwards and potentially may 
contain several tens of metres of mixed alluvial sediment on CANBELEGO before thinning to nil in 
its upper reaches. Using the example from BYROCK, this further indicates that Mulga Creek 
potentially contains older humid-phase and younger arid-phase fills ca. 19 km north of the northern 
border of CANBELEGO. A similar prediction may be made regarding Yanda Creek, which is a 
slightly larger system than Mulga Creek on CANBELEGO. Unfortunately, no water bore logs are 
available for CANBELEGO to confirm these predictions (NSW Groundwater Works 2008) and the 
RC drilling program instigated by CRC LEME did not extend to northern CANBELEGO.  
 
The contrast between the modern topography and the paleotopography of CANBELEGO was 
highlighted by trenches cut through the upper reaches of a Yanda Creek tributary at the Good Friday 
Prospect (GR 270850) in the central part of the area. Here the trenches were cut across the slope at 
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intervals over a distance of about 100 m down a gently-sloping alluvial depression below a colluvial 
footslope and saprolite ridge. The trenches cut through thin colluvium and saprolite on the upper 
slope. On the mid-slope, the trenches cut through bedded alluvial sediment with poorly-sorted gravel 
bands into saprolite, and then > 2 m of poorly bedded sediment on the lower slope. Surface relief over 
the distance was no more than 2 m, however the trenches revealed > 2 m of sub-surface relief over the 
same distance. 
 
The headwaters of Yanda and Mulga Creeks occur on CANBELEGO and, given the data gained about 
the age of these drainage systems on other map sheets, it can be surmised that the headwaters of these 
creeks have moved into their present positions by headward retreat since the Early Cretaceous. There 
is also potential for the presence of humid-phase fill older than mid-Miocene in the bases of Yanda 
and Mulga Creeks in the north of CANBELEGO. These, and other, creeks are now responsible for 
down-cutting of the elevated land in the centre of CANBELEGO and it is this sediment that is 
principally adding to the accession downstream along these active drainage channels, with a healthy 
contribution from the parna (red-brown fine sand and silt) that makes up the surface coating of the 
present landscape (Chan et al. 2003a, Tate et al. 2003). 
 
On the eastern side of CANBELEGO large amounts of weakly consolidated rounded quartzose and 
lithic sediment occur, particularly in gullies on HERMIDALE and within the RC holes CBAC169-172 
in the southeast of the area (shown in Figure 7). These sediments are interpreted to be reworked from 
rocks of the Cobar Supergroup, particularly conglomerates (K.G. McQueen pers. comm. 2008), and lie 
close to the surface with only a thin (< 1-2 m) alluvial-colluvial cover. These deposits likely mantle 
the steeper paleotopography of the area and are quarried along the Canbelego-Nymagee Road for use 
as road aggregate. These deposits where drilled also contain small amounts of maghemite-bearing 
gravel, so must be related to arid-phase deposits on HERMIDALE and SUSSEX. 
 
7.2 Indurated regolith materials 

CANBELEGO contains a range of partially to fully indurated regolith materials including ferruginised 
saprolite, silcrete, calcrete and red-brown hardpan. There is also a large amount of ferruginous gravel 
including maghemite scattered or concentrated in the surface deposits on CANBELEGO. 
 
Ferruginised saprolite on CANBELEGO is characterised by red-brown Fe-oxyhydroxide-rich (mostly 
hematite) mottles seen occurring in road cuts, quarries and borrow pits. On SUSSEX, Fe-
oxyhydroxide-rich mottles beneath leucitite lava at Wilga Tank, Ar-Ar dated at ca. 17.1 ± 0.2 Ma, 
returned a paleomagnetic age of ca. 15 ± 8 Ma (McQueen et al. 2007). Samples of ferruginous mottles 
from the Elura Mine (now the Endeavour Mine) and the McKinnons Mine elsewhere in the Cobar area 
returned two series of similar ages (McQueen et al. 2007): 10 ± 4 Ma (Elura) and 15 ± 4 Ma 
(McKinnons); and, ca. 60 Ma (Elura and McKinnons). Further research summarised by Pillans (2005) 
on broad-area regolith dating reveals that Fe-oxyhydroxide-rich mottles with similar paleomagnetic 
ages occur over much of NSW including Northparkes (Pillans et al. 1999) and Peak Hill (Smith and 
Pillans 2005). Paleomagnetic ages on Fe-oxyhydroxide-rich mottles are useful but must be treated 
with caution when discussing landscape evolution in the broader context. Paleomagnetic ages 
probably reflect a period where a large amount of Fe-oxyhydroxide (mostly hematite) was fixed within 
the regolith. However, the temptation is to suggest that there was a "weathering event" during the time 
of fixation and no Fe-oxyhydroxide fixation occurred before or after the "weathering event". It is 
likely that Fe-oxyhydroxide was also being fixed in the same area at different times, but at different 
rates and is too dispersed to give a good paleomagnetic age, or has simply not been preserved. Having 
introduced this note of caution when interpreting regolith paleomagnetic data, the weight of evidence 
discussed by Pillans (2005) now suggests that indeed there were large continent-wide processes 
occurring over the quoted paleomagnetic age periods, most likely the withdrawal of the Mesozoic 
inland sea from central Australia and the drying-out of Australia by northward continental drift, that 
caused large amounts of Fe-oxyhydroxide to become fixed in the regolith. This would have occurred 
by the gradual lowering of regional water tables as base levels lowered in response to eustatic change. 
Note that weathering and Fe-oxyhydroxide fixation in mottles may have occurred continually through 
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these processes to the present, but at different rates (Taylor and Shirtliff 2003). 
Small outcrops of silcrete occur on CANBELEGO as individual plains and rises north of The Rookery 
homestead (GR 290910) and (described by Felton 1981) to the east of Kopyje and between Hermitage 
and the abandoned Florida railway station. The silcrete on The Rookery consists of poorly sorted 
angular to subrounded quartz sand and gravel with a weakly-developed candlewax texture. Felton 
(1981) described these as "remnants of extensive sheets". More recent research on silcrete formation 
indicates that silcretes form as long, thin pods or lenses within paleodrainage systems either:  

• Slowly from intra-formational fluids charged with organic acids capable of slowly dissolving 
silica and precipitating it elsewhere (e.g., Taylor and Smith 1975), perhaps under basalt 
(Webb and Golding 1998); or,  

• Quickly within river systems where there is a large supply of acid, for instance around inland 
or coastal acid sulfate soils commonly found within reducing soils (e.g., Fitzpatrick and 
Skwarnecki 2005), or in the presence of pyritic Mesozoic sediments (e.g., Hill 2005). 

 
There is no evidence to suggest that more extensive sheets of silcrete once occurred on CANBELEGO 
as stated by Felton (1981). This interpretation is most likely a model-driven one after Browne (1972), 
who surmised that silcretes seen today are relics of a more extensive sheet that must have covered 
most of inland Australia 
 
Regolith carbonate accumulations (RCAs; including calcrete) can be seen within gullies, quarries and 
borrow pits on CANBELEGO principally as laminated hardpan type within fractures and draped over 
the soil-saprolite interface or as powdery types within soil profiles. The presence of RCAs in other 
bedrock-dominated areas is also noted by the occurrence of the geobotanical indicator species 
Apophyllum anomalum (warrior bush) as large monocultural stands on areas with powdery white soils. 
 
A red-brown hardpan occurs in some gullies and road cuttings. This consists of a hematite-rich 
consolidated clay soil B-horizon inset with gravel including quartz and ferruginous nodules below 
more friable red-brown fine sand and silt and gravel lag. 
 
Maghemite occurs throughout CANBELEGO associated with hematite as surface ferruginous lag or 
within soil profiles and sediment deposits, visible in gullies, cuttings and RC holes. A range of 
morphologies are present including angular to well-rounded dusty, sandy, granular and pebbly types 
with hematite and maghemite either as a coating on lithic fragments or as solid concentric-layered 
ferruginous pisoliths. Ferruginous gravel occurs in greater or lesser amounts in all RLUs on 
CANBELEGO and has been comprehensively reworked into alluvial systems, seen as ferruginous lag 
on the surface and as dentritic-patterned magnetic highs on the 1VD aeromagnetics following modern 
drainage (Figure 11 and 13). Large amounts of ferruginous lag also occur in the southwest and west of 
CANBELEGO on colluvial sheetwash plains and rises, seen as bright green eTh-saturated areas on the 
RGB gamma-ray spectrometrics (Figure 12) and bright dendritic patterns in the 1VD magnetics 
(Figure 13). These areas do not conform to the modern drainage and are interpreted here to be 
erosional remnants of paleochannel deposits now being reworked by modern drainage. These deposits 
are now slightly elevated in the landscape (no more than about 10 m) because of relief inversion as the 
uplands of CANBELEGO have been modified by erosion. 
 
7.3 Implications for minerals exploration 

CANBELEGO is dominated by almost equal proportions of colluvial and alluvial sediments, followed 
by saprolith and only a small proportion of its area mapped as fill. As such, over 61% of the area 
contains regolith materials that are either in situ or have travelled only a limited distance from their 
source. The remainder of the area contains transported materials, but the whole is covered by a blanket 
of parna to various depths, except for exposed saprolith which may have fractures and joints filled 
with it. Parna contributes clays, carbonates and salts to the regolith and can mask geochemical signals 
from underlying mineral deposits, as well as complicate airborne geophysics by subduing underlying 
magnetic and gamma-ray spectrometric signals. Ferruginous gravel occurs to a greater or lesser extent 
throughout the area and is shown to be concentrated within the modern drainage channels and within 
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paleochannel deposits with only limited extent in the southwest and west of the area. The presence of 
ferruginous lag can also complicate soil geochemistry (by scavenging some pathfinder elements 
preferentially over others) and airborne geophysics (by introducing surface anomalies that may mask 
other, more deeply-buried, ones). Remnant native vegetation also occurs over a large portion of the 
upland area and within state forests and timber reserves. 
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Figure 13: 1VD magnetics of CANBELEGO with modern drainage overlain. Data from GADDS (2007). 
 
Many of these materials may be used as sampling media for mineral exploration over CANBELEGO, 
however, each has its own implications for detecting mineral deposits within the area.  
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7.3.1 Saprolith 
Saprolith occurs over at least 22% of the area and may be sampled directly using hand tools. Saprolith 
includes slightly weathered rocks (saprock) and moderately to highly weathered rocks (saprolite). 
Saprolith is capable of carry geochemical signatures of mineralisation or direct ore indicators and can 
be analysed routinely. Care is needed when assessing the geochemistry of saprolite in order to take the 
weathering grade and Fe content into account, as pathfinder elements may be leached or concentrated 
in highly weathered or highly ferruginous samples, respectively. Most, if not all, of the deposits in the 
Cobar Basin were discovered by saprolite or gossan sampling (Hughes 1990 and references therein), 
except perhaps for Elura (Endeavour), which was discovered using airborne geophysics (Davis 1980, 
Dunlop et al. 1983). 
 
7.3.2 Colluvium 
Colluvium accounts for ca. 39.2% of the surface area of CANBELEGO. Colluvium includes a mixed 
lag of bedrock float, quartz vein material, parna and angular to well-rounded dust- to pebble-size 
ferruginous material. Colluvial cover depth varies over the area, from thin with patchy bedrock 
exposure to several tens of metres thick; it is best to look for gullies or road cuttings to gauge this. 
Colluvial materials may be used as sampling media as bedrock proxies, however, depending on the 
landform setting material may have been transported considerable distances and must be used with 
caution. On CANBELEGO, colluvium occurs on the footslopes of larger landforms, as erosional rises 
and as erosional plains. Angular lithic colluvium in footslopes may be collected with some degree of 
confidence that it is representative of the nearby parent material. However, subangular to subrounded 
lithic colluvium occurring in rises and plains may have been transported considerable distances, 
particularly when it contains a large proportion of rounded to well-rounded ferruginous material which 
may be an indicator of palaeochannel deposits up to mid-Miocene age. Detailed regolith-landform 
mapping needs to be conducted to investigate the local sources and sinks of colluvial sediments. 
 
7.3.3 Alluvial (stream) sediments 
Alluvial (stream) sediments account for 38.7% of the total area of CANBELEGO and have potential to 
be used for mineral exploration in the Cobar area. Sediments contain varying proportions of clay, 
parna (red-brown fine sand and silt), quartzose and lithic fragments and dusty to pebble-size 
ferruginous material. Traditional stream sediment surveys have focussed either on the "-80 mesh" 
clay-sized fraction or the "plus 80 mesh" silt-size and above fraction, however, each has its own 
problems on CANBELEGO. The clay-size fraction contains considerable transported material which 
has been added from parna, which itself is composed of silt and fine-sand sized clay aggregates 
(Greene et al. 2002). Parna carries metals including Na, Ca and Mg from its source areas, adding these 
to the local sediment, and may dilute the geochemical signature of nearby mineralisation. The silt-size 
and above fraction may contain quartz and lithic fragments from the local area, but also considerable 
amounts of ferruginous material which may have been transported large distances, and may have been 
recycled through the landscape more than once. Care needs to be taken when using stream sediments 
on CANBELEGO for these reasons; particle roundness is a good indicator of transport distance. 
 
7.3.4 Ferruginous (maghemite) lag 
Ferruginous lag, incorporating maghemite, occurs in nearly all RLUs on CANBELEGO and is present 
in trace amounts in saprolith RLUs as dusty and angular fragments. Ferruginous lag is concentrated in 
drainage channels and also on colluvial plains and slopes by sheetwash processes. Ferruginous lag has 
been shown to have application for regional minerals exploration in the Cobar basin and was used to 
successfully "locate" the Elura (Endeavour) deposit (Dunlop et al. 1983). Further work on ferruginous 
lag including the qualities of mature versus immature and magnetic versus non-magnetic (e.g., 
McQueen and Munro 2003, McQueen et al. 2004, McQueen and McRae 2004) shows the potential of 
ferruginous lag in exploring for mineral deposits in the area. Care needs to be taken when sampling 
ferruginous lag, together with accurate regolith-landform mapping, to attempt to determine the 
absolute source of the lag to interpret transported or blind anomalies. 
 
7.3.5 Regolith carbonate accumulations (calcrete) 
Regolith carbonate accumulations (RCAs, including calcrete) are common in the Cobar region 



 27

(McQueen 2006) and are found in gullies or excavations on CANBELEGO. RCA sampling for 
mineral exploration has been used successfully in South Australia and was directly responsible for the 
discovery of the Challenger Au deposit in the Gawler Craton (Lintern 2002). RCAs are found in the 
Cobar region in a range of morphologies including nodular, laminated hardpan, fracture-fill and 
powdery types and most commonly occur at the saprolite-soil interface. Different morphologies are 
interpreted to occur through different genetic processes, with the nodular and powdery types deemed 
to occur by pedogenic (soil-forming) processes, and the laminated hardpan and fracture-filling types 
by groundwater table (phreatic) fluctuations (Chen et al. 2002). McQueen (2006) collated geochemical 
data from RCAs across the Cobar area, including samples taken from CANBELEGO, and concluded 
that there is a Au-in-calcrete association with up to 4 ppb regionally and 12 ppb locally. Other 
pathfinder elements including Ag, Cu, Bi, Ni and Co are concentrated in RCAs, suggesting that where 
available RCA can be exploited for regional- and tenement-scale mineral exploration for Au and base 
metal deposits. Care must be taken when sampling and interpreting geochemistry that data from 
different morphological types are treated separately; different morphologies occur through different 
genetic process, and may have different threshold and anomalous elemental levels. 
 
7.3.6 Native vegetation 
Native vegetation offers an alternative to saprolite, soil and lag sampling for regional- and tenement-
scale phytogeochemical minerals exploration programs, especially in the Cobar region. A range of 
native tree and shrub species occur on CANBELEGO that have potential for use as either geobotanical 
indicator species or phytogeochemical exploration sampling species because they are accumulators or 
hyperaccumulators. Geobotanical indicator species are those adapted to particular chemical niches 
(indicators), or those that avoid them (avoiders). Accumulators are those species that accumulate 
detectable levels of metals in their organs, and hyperaccumulators concentrate metals in their organs to 
orders of magnitude above background levels as part of their survival strategy (Brooks 1983). 
Depending on their survival strategies, different species may have lateral root systems for absorbing 
surface water, vertical root systems for absorbing ground water, or a combination of both that can be 
switched at will depending on rainfall. Thus, some species seek water from a wide shallow area 
whereas others will "drill" through tens of metres of cover into bedrock to locate water. As they do this 
they can accidentally or purposefully accumulate metals, or deliberately exclude them. CANBELEGO 
contains at least one geobotanical indictor species, Apophyllum anomalum (warrior bush), which 
prefers RCA-rich soil where possible, and will grow as monocultural stands where RCAs are 
prevalent. As a side note, the presence of large numbers of rabbit burrows also often reflects 
significant RCAs in the subsoil. A number of plants on CANBELEGO have also been shown to be 
metal accumulators in the Cobar region and elsewhere in New South Wales, for instance: 

• Callitris glaucophylla (white cypress pine, previously named Callitris columellaris). Cohen 
et al. (1998) showed this species to be useful for locating base metal mineralisation around 
the McKinnons Mine and Mrangelli Prospect in the Cobar region and (Cohen et al. 1999) in 
the New England area. Hill (2004a) noted Cu concentrations above all other local species at 
Mundoe (east of Mt Hope, south of CANBELEGO) while Roach (2004) and Roach and 
Walker (2005) showed strong associations of Ag, Au, Ba, Co, Cr and Mn in trees above the 
Wyoming 1 Au deposit at Tomingley near Peak Hill; 

• Acacia aneura (mulga). Shown to accumulate base metals but not Au at Tibooburra (Hill 
2004) and to accumulate Ag, Cd, Pb, Sb and Zn at Broken Hill (Hill 2004b); 

• Eucalyptus populnea (bimble box or poplar box). Shown by Hill (2004a) to contain elevated 
Pb and Zn in concentrations above other local species at Mundoe; 

• Eucalyptus oleosa (red mallee). Shown by Hill (2004a) to contain elevated Cu and Zn above 
other local species at Mundoe; and, 

• Dodonea cuneata (wedge-leaf hopbush). Shown by Hill (2004a) to contain elevated As and 
Zn at Mundoe. 

 
Native vegetation can be useful sampling media provided the correct sampling and analytical 
procedures are taken, outlined by Hill (2002). 
 



 28

8. ACKNOWLEDGEMENTS 

The author gratefully acknowledges Phil Carrello of Cobar Management Pty. Ltd. for support during 
field work and patience during map compilation. Colin Pain is thanked for reviews of the map, legend 
and report and Ken McQueen is thanked for reviewing this report. Dr Ian Roach publishes with the 
permission of the CEO, CRC LEME. CRC LEME is established under the Commonwealth of 
Australia's Cooperative Research Centres program. 
 
 
9. REFERENCES 

BOM 2008. Australian Bureau of Meteorology. Climate averages available at 
http://www.bom.gov.au/. 

Brooks RR 1983. Biological methods of prospecting for minerals. Wiley, New York. 
Browne W. R. 1972. Grey-billy and its associates in Eastern Australia. Proceedings of the Linnean 

Society of New South Wales 97, 98-129. 
Brunker RL (compiler) 1967. Cobar 1:250,000 geological sheet. New South Wales Department of 

Mines. 
Brunker RL 1969. 1:250,000 geological series explanatory notes Cobar  Sheet SH/55-14 Australian 

National Grid. Department of Mines New South Wales Geological Survey. 
Chan RAS, Greene RSB, de Souza Kovacs N, Maly BER, McQueen KG, and Scott KM 2003a. 

Regolith, geomorphology, geochemistry and mineralisation of the Sussex-Coolabah area in the 
Cobar-Girilambone region, North-western Lachlan Fold Belt, NSW. CRC LEME Open File Report 
148. Available at http://crcleme.org.au/. 

Chan RAS, Greene RSB, Hicks M, Maly BER, McQueen KG and Scott KM 2003b. Regolith 
architecture and geochemistry of the Hermidale area of the Girilambone region, North-western 
Lachlan Fold Belt, NSW. CRC LEME Open File Report 149. Available at http://crcleme.org.au/. 

Chan RAS, Greene RSB, Hicks M, Le Gleuher M, McQueen K, Scott KM and Tate SE 2004. Regolith 
architecture and geochemistry of the Byrock Area, Girilambone Region, North-western NSW CRC 
LEME Open File Report 159. Available at http://crcleme.org.au/. 

Chen XY, Lintern MJ and Roach IC 2002. Calcrete: characteristics, distribution and use in mineral 
exploration. CRC LEME, Perth. 

Costermans L 1981. Native trees and shrubs of south-eastern Australia. Reed New Holland, Sydney, 
424 p. 

Davis LW 1980. The discovery of Elura and a brief summary of subsequent geophysical tests at the 
deposit. Bulletin of the Australian Society of Exploration Geophysicists 11(4), 5-9. 

Dunlop AC, Atherden PR. & Govett GJS 1983. Lead distribution in drainage channels about the Elura 
zinc-lead-silver deposit, Cobar, New South Wales, Australia. Journal of Geochemical Exploration 
18, 195-204. 

Felton EA 1981. Geology of the Canbelego 1:100,000 sheet 8134. Geological Survey of New South 
Wales Department of Mineral Resources. 

Fitzpatrick RW and Skwarnecki MS 2005. Mt Torrens, eastern Mt Loftyu Ranges, South Australia. In: 
Anand RR and de Broekert P. eds. Regolith landscape evolution cross Australia. CRC LEME, 
Perth, pp. 220-225. 

GADDS 2007. Geophysical Data Archive Data Delivery System. Available at 
http://www.geoscience.gov.au/. 

Gilligan LB and Byrnes JG 1995. Metallogenic study and mineral deposit data sheets: Cobar 
metallogenic map 1:250 000 SH/55-14. Geological Survey of New South Wales, Department of 
Mineral Resources, Sydney. 

Greene RSB, Eggleton RA, Nettleton WD, Mason JA and Gatehouse R 2002. Stability of clay 
microaggregates in aeolian sediments. In: Roach IC ed. Regolith and landscapes in eastern 
Australia. CRC LEME, pp. 37-39. Available at http://crcleme.org.au/. 

Hill LJ 2002. Branching out into biogeochemical surveys: a guide to vegetation sampling. In: Roach 
IC ed. Regolith and landscapes in eastern Australia. CRC LEME, pp. 50-53. 



 29

Hill LJ 2004a. Geochemical and biogeochemical dispersion and residence in landscapes of western 
New South Wales. PhD Thesis, CRC LEME, Department of Earth and Marine Sciences, Australian 
National University. 

Hill SM 2004b. Biogeochemical sampling media for regional- to prospect-scale mineral exploration in 
regolith-dominated terrains of the Curnamona Province and adjacent areas in western NSW and 
eastern SA. In: Roach IC ed. Regolith 2004. CRC LEME, pp. 128-133. 

Hill SM 2005. Teilta, western New South Wales. In: Anand RR and de Broekert P. eds. Regolith 
landscape evolution cross Australia. CRC LEME, Perth, pp. 110-117. 

Hill SM and Roach IC 2006. Regolith Mapping and Field Techniques Honours Shortcourse. Open 
File Report 211. Available at http://crcleme.org.au/. 

Hughes FE 1990. Geology of the mineral deposits of Australia and Papua New Guinea. Australian 
Institute of Mining and Metallurgy Monograph 14. 

Lintern MJ 2002. Chapter 6: Calcrete sampling for mineral exploration. In: Chen XY, Lintern MJ and 
Roach IC 2002. Calcrete: characteristics, distribution and use in mineral exploration. CRC 
LEME, Perth. 

Markham NL and Basden H 1975. The mineral deposits of New South Wales. Geological Survey of 
New South Wales, Department of Mines. 

McQueen KG 2006. Calcrete geochemistry in the Cobar-Girilambone region, New South Wales. 
Open File Report 200. CRC LEME, Perth. Available at http://crcleme.org.au/. 

McQueen KG, Gonzalez OR, Roach IC, Pillans BJ, Dunlap WJ & Smith ML 2007. Landscape and 
regolith features related to Miocene leucitite lava flows, El Capitan northeast of Cobar, New South 
Wales. Australian Journal of Earth Sciences 54(1), 1-18. 

McQueen KG and McRae A 2004. New ways to explore through the regolith in western New South 
Wales. PACRIM 2004. Australian Institute of Mining and Metallurgy, pp. 231-238. 

McQueen KG and Munro DC 2003. Weathering-controlled fractionation of ore and pathfinder 
elements at Cobar NSW. In: Roach IC ed. Advances in Regolith. CRC LEME, pp. 296-300. 
Available at http://crcleme.org.au/. 

McQueen KG, Munro DC, Gray D and Le Gleuher M 2004. Weathering-controlled fractionation of 
ore and pathfinder elements part II: the lag story unfolds. In: Roach IC ed. Regolith 2004. CRC 
LEME, pp. 296-301. Available at http://crcleme.org.au/. 

MinView 2007. New South Wales Department of Primary Industries MinView interactive minerals 
occurrence and tenement website. Available at http://minview.minerals.nsw.gov.au/. 

Moore P 2005. A guide to plants of inland Australia. Reed New Holland, Sydney, 503 p. 
NSW Groundwater Works 2008. Available at http://waterinfo.nsw.gov.au/gw/. 
Pain C, Chan R, Craig M, Gibson D, Kilgour P & Wilford J 2007. RTMAP regolith database field 

book and users guide. Canberra. CRC LEME CRC LEME Report No. 231. 
Pillans B 2005. Geochronology of the Australian regolith. In: Anand RR and de Broekert P. eds. 

Regolith landscape evolution cross Australia. CRC LEME, Perth, pp. 41-51. 
Pillans B, Tonui E and Idnurm M 1999. Palaeomagnetic dating of weathered regolith at Northparkes 

mine, NSW. In: Taylor G and Pain C eds. New approaches to an old continent - Proceedings of 
Regolith '98. CRC LEME, pp. 237-242. 

Sahukar S, Gallery C, Smart J and Mitchell P 2003. The bioregions of New South Wales: their 
biodiversity, conservation and history. NSW National Parks and Wildlife Service, Hurstville. Also 
available online at http://www.nationalparks.nsw.gov.au/npws.nsf/Content/bioregions/. 

Smith ML and Pillans BJ 2005. Palaeomagnetic and clay δ18O ages for weathering in northwestern 
NSW, Australia. EOS Transactions, Fall Meeting Supplement, AGU, 86(52) Abstract H51C-0362. 

Spry MJ 2003. The regolith and landscape evolution of a low relief landscape: Cobar, central New 
South Wales, Australia. PhD Thesis, CRC LEME, University of Canberra. 

Stern S, de Hoedt G and Ernest J n.d. Objective classification of Australian climates. Available at: 
http://www.bom.gov.au/climate/environ/other/koppen_explain.shtml 

Sutherland FL 1985. Regional controls in eastern Australian volcanism. In: Sutherland FL, Franklin 
BJ and Waltho AE eds. Volcanism in eastern Australia with case histories from New South Wales. 
Geological Society of Australia New South Wales Division publication No. 1. 

Tate SE, Greene RSB, Scott KM & McQueen KG 2003. Characterisation of regolith materials in the 



 30

Girilambone region, north-western Lachlan Fold Belt, NSW. In: Roach IC ed. Advances in 
Regolith. CRC LEME, pp. 399-405. Available at http://crcleme.org.au/. 

Taylor G and Shirtliff G 2003. Weathering: cyclical or continuous? An Australian perspective. 
Australian Journal of Earth Sciences 50(1), 9-18. 

USGS. United States Geological Survey seamless map server. http://seamless.usgs.gov/. 
Webb JA and Golding SD 1998. Geochemical mass-balance and oxygen-isotope contraints on silcretes 

formation and its palaeoclimatic implications in southern Australia. Journal of Sedimentary 
Research 68(5), 981-993. 

Wilford JR, Bierwirth PN and Craig MA 1997. Application of airborne gamma-ray spectrometry in 
soil/regolith mapping and applied geomorphology. AGSO Journal of Australian Geology and 
Geophysics 17(2), 201-216. 

 
 



 31

10. APPENDIX 

10.1 RC drill hole logs, CBAC170-172 
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Ferruginous lag containing angular to well-rounded 
maghematitic pisoliths and minor weakly- to 
moderately-ferruginised, angular to subangular  lithic 
and quartz fragments with red-brown fine sand and silt 
(parna).

Lag containing weakly- to moderately-ferruginised 
angular lithic and quartz fragments, minor rounded to 
well-rounded ferruginous pisoliths and red-brown fine 
sand and silt (parna).

Weakly- to moderately-well formed ferruginous mottles 
weakly indurating highly weathered bedrock.

Scattered ferruginous pisoliths, quartz and lithic 
fragments in a semi-consolidated red-brown hardpan, 
consisting principally of weakly ferruginised clay.

Plate 1: Indurated regolith materials.

Laminated, buff-coloured RCA coating joints and 
fractures in bedrock at the soil-saprolite interface.

Slightly to moderately silica- and clay-indurated sub- to 
well-rounded, poorly sorted Cenozoic sediments.

Silica-indurated subangular to subrounded, poorly sorted 
quartzose sediments (silcrete).

Silica-indurated subangular to subrounded, poorly sorted 
quartzose sediments (silcrete) displaying candlewax 
texture.
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Slightly weathered Devonian porphyry of the Cobar 
Supergroup forming a low hill, SE of Canbelego.

Plate 2: Saprock and saprolite.

Slightly weathered Silurian granite of the Nymagee 
Igneous Complex forming a low hill, N of Nymagee.

Slightly weathered Devonian conglomerate of the Cobar 
Sypergroup forming a low hill, Boppy Mt.

Moderately weathered Ordovician sandstone and shale 
of the Girilambone Group.

Moderately weathered Ordovician sandstone and shale 
of the Girilambone Group with thick Eucalyptus socialis 
scrub.

Moderately weathered, moderately ferruginised Ordovi-
cian sandstone of the Girilambone Group.

Moderately weathered, mottled Ordovician sandstone of 
the Girilambone Group.

Highly weathered, bleached Ordovician sandstone of the 
Girilambone Group.35



Upper reaches of a low-relief alluvial drainage depres-
sion with mixed Eucalyptus populnea and Eucalyptus 
socialis woodland, The Rookery.

Plate 3: Alluvial and colluvial landforms.

Cross-section of bedded, poorly-sorted alluvial 
sediments and stone line above saprolite at Good Friday 
Prospect GR 270850.

Broad, low-relief alluvial drainage depression with 
remnant Eucalyptus populnea and Callitris glaucophylla 
woodland, Koree.

Eucalyptus populnea riparian woodland marking the 
Yanda Creek channel, Meryula.

Colluvial sheetwash deposits with moderately well 
developed characteristic band-interband or “patterned 
ground” vegetation growth.

Sinuous litter dam composed of Callitris glaucophylla 
needles and twigs on ferruginous lag signifying colluvial 
sheetwash processes.

Low-relief colluvial plain forming footslope to bedrock 
rise, The Rookery.

Colluvial plains and rises below saprolite rises and low 
hills near Canbelego.36




