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Red earthy soils, like this profile exposed in a cutting on Boundary Road, are typical of the district around 
Young, about 150 km northwest of Canberra. 
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The NSW Soil Knowledge Network Inc. is a group of retired and semi-retired soil specialists who are passionate 
about soil and the land. They are an independent, not-for-profit group, which captures critical soil knowledge 
and experience. 

The NSW Soil Knowledge Network is a highly valuable resource. The group is available as mentors and trainers 
to support natural resource managers and land users in NSW.  

SKN wants to share knowledge and help others understand the importance of soil, the value of quality soil 
information, and help people make evidence based decisions. 

Soil Legacy Information 

Preserving valuable soil information and making it available to the next generation of land managers is a key 
priority for SKN. 

They are currently collecting and assessing many documents, with the aim of preserving historical 
soil information.  Simply because data is old does not mean that is isn’t valuable. Indeed, legacy 
information may be the best that is available. 

SKN has uploaded around 1400 legacy documents to the OEH soil publications page.  Topics include alpine 
management, in particular the Summit Area Works Program, rangeland management, erosion, land use 
planning, soil surveys and much more.   

Visit http://www.environment.nsw.gov.au/topics/land-and-soil/land-and-soil-publications 

http://www.environment.nsw.gov.au/topics/land-and-soil/land-and-soil-publications
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Itinerary   - Wednesday 21 November 2018 
8 am Depart Canberra 

10 am Morning Tea, Boorowa; CSIRO research facility under construction 

11 am Inspect soil pits in Young vineyard, off Spring Creek Road, 300 m south of 
Tumbleton Lane corner 

  1 pm Lunch, Grove Estate Winery, 4100 Murringo Road, Young, 

 Soils and Horticulture Q & A session  

2:30 pm “Ballinaclash” orchard, 4321-4335 Olympic Highway Young, soil pits, cherry 
picking/tasting 

4:30 pm Lookout over Murrumbidgee River, Jugiong 

6: 30 pm Arrive Canberra 

Introduction 
Young is known for its deep red soils that support a wide range of agricultural activities. The field trip aims to 
provide an overview of the main soil types, together with some aspects of their origin and management, 
particularly for horticulture. 

Agricultural settlement of the district began in 1826 with sheep grazing on “Burrangong” station. Land use has 
since diversified and now also includes beef cattle, fat lamb raising, cereal and oilseed cropping as well as stone 
fruit and wine grape production. Cherries have been grown at Young since 1847, with the first commercial 
orchard planted in 1879 (Dirou, 1977). 

Detailed soil studies began in the 1960’s and some of this legacy data is reproduced in this field guide. The NSW 
Soil Knowledge Network is working to increase awareness of this older, largely non-digitised, soils information 
so that important findings are used effectively by both researchers and landholders interested in better soil 
management.  

Landscape, climate and parent material 
Young is 440m above sea level located in a weakly dissected upland with gently rolling to undulating terrain. 
Fruit growing areas are 350-550m in elevation. Average rainfall in Young is 660mm annually. Reliable rain 
generally falls in winter and spring (see Figure 1). Late summer and autumn is a time for occasional heavy storm 
rainfall. The district in summer is very warm to hot, with frosty winters especially on the valley floors.  
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Figure 1. In Young between May and August median rainfall (5th decile) is above estimated monthly evapotranspiration 
(0.9E). In September there is usually a small moisture deficit which rises quickly as spring progresses; this is when trees and 
vines start to draw on reserves of stored soil moisture. The mean daily maximum temperature is 30 degrees or more for the 3 
months of summer. 

The underlying rock is granite or granodiorite (see geological map, Figure 2), which is often riddled with white 
quartz veins that  are more resistant to weathering. Colluvial action and erosion of the surrounding softer and 
often deeply weathered bedrock has left some of this quartz gravel in surface soils or buried deeper in the 
subsoil (see Figure 3, Figure 4, Figure 5). Other profiles have mixed gravelly A2 horizons (Figure 6), or contain 
ironstone gravel layers buried under a gravel-free red-brown clayey B horizon (Figure 7).  
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Figure 2. Geological map from post-conference tour booklet, May 1988, Aust. Soc. Soil Science Inc. 

 

Figure 3. Colluvial action in the past has spread gravel 
remnants of this quartz vein on top of the saprolitic pallid clay 
(note metre rule on right) 
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Figure 4. A largely intact quartz vein, extending up to the A horizon 

 

 

Figure 5. White gravel from a colluvially disturbed quartz vein, now 
buried in the lower B horizon 

 

 

Figure 6. A gravel-rich A2 horizon above a less gravelly but more 
clayey and (typically) weakly structured B horizon on an upper slope 
6km north east of Young 

 

Figure 7. A band of ironstone gravel 30-50cm thick resting on pallid 
clay; the gravel is below the weakly structured red lower B horizon in 
this road cutting 4km north of Young 
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In the 1960s micromorphologic evidence of multiple soil-forming processes or periods of deposition was found 
in the subsoil of a red earth near Harden south of Young, resting on the same granitic batholith ( see Figure 8 
from p.268, Stace et al, 1968). 

 
Figure 8. Remarks on the micromorphology of a red earth near Harden, about 30km south of Young, noting “three maxima of 
illuviated clay”. The sampling depths (cm) in the table of analytical data from this profile are 1 (0-10), 2 (10-20), 3 (20-30), 4a 
(30-40), 4b (40-60), 5a (60-80), 5b (80-90), 6 (90-120), 7 (120-150), and 8 (150-180).  

An additional source of soil parent material was suggested in the 1970s, when prior stream remnants were 
reported on the “embayed plains” west of Young (see Figure 9). 
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Figure 9. from Butler. 1978: Prior stream traces were noted at Grogan (G), Bimbi (B) and Quandialla (Q), 40-50km west and 
north west of Young. 

Evidence on the extent of dust accumulation in soils of the region has been gathered since the 1980s. Two 
profiles on granitic ridge crests between Harden and Young were examined by Walker et al, 1988. One of them 
(the Lynwood profile, see Figure 10) was visited in May 1988 by participants of the field trip following the 
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National Soils Conference held in Canberra that year. The upper profile contained very fine aeolian sand, and 
covered a subsoil with older dust, and also an increasing proportion of granitic grit at greater depths 

 
Figure 10. There is an abrupt change at a depth of 42cm in the subsoil of the Lynwood profile. Based on a detailed study of 
micromorphological, mineralogical and chemical properties, it was concluded that “the most recent parna accession has led 

to the burial of older soil materials derived from both weathered rock and earlier parnas “ – Chartres and Walker, 1988. 

Evidence of at least two periods of dust deposition across the region has been found in several studies. 
Deposition may have commenced prior to the last glacial period –  a red chromosol on granodiorite near 
Carcoar (120km north east of Young) was found to contain dust over 50,000 years old (Hesse et al, 2003). Useful 
reviews of other recent work on the features and extent of these dust-derived soils may be found in Cattle et al, 
2009, and Greene et al, 2009. 
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Soils and horticulture 
In the 1980s most cherries were planted within an an 8 km radius of Young. Prompted by concern that a new 
town plan would allow urban expansion into this area, the soils around Young were mapped and the 
information used to compile a land suitability map. At this time the district was producing around 75% of the 
state’s cherries . 

The soil survey (Lawrie et al, 1993) found two contrasting groups of soils mantling the granitic hillsides (see 
Figure 11 and Figure 12). 

 
Figure 11. Soil map of the Young district (2005 digital version by Georgette Atalla). 
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Figure 12. Soil Map legend (Lawrie et al, 1993) 

Occupying the crests, upper, middle and convex lower slopes are the deep red earthy soils - red kandosols, with 
some red dermosols and chromosols (together termed the Burrangong series); the concave lower slopes, 
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upland depressions and drainage lines are locations for the other group (the Wambanumba series), mainly 
yellow and grey chromosols (see Figure 13). 

 

Figure 13. Typical profiles of the Young horticultural district; the transition from the well-drained red Burrangong soil (left) to 
the pallid and mottled Wambanumba soil (right) can occur within a few rows of trees or vines 

 
Figure 14. A typical stone fruit orchard near Young in spring 1986. Cherry trees are in blossom on the high ground, while the 
plum trees on the lower slope are still bare. The bottom of the slope is more frost prone and in wet years is prone to 
waterlogging and unsuitable for cherries 

On the unpublished 1986 land suitability map (supplied to the Dept. Environment and Planning) were three map 
units, based on the particular combination of soil, landscape and climatic factors that affect cherry growing at 
Young (see Figure 14). Boundaries were delineated in the field directly onto enlarged air photos in the company 
of experienced local horticultural officers Geoff Cartwright and Ron Gordon. 
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The soil map and legend (Lawrie et al, 1993) was eventually published without an accompanying bulletin seven 
years later. A summary was later presented to local orchardists (see Figure 15, and to viticulturists of the 
Hilltops wine region. 

 

Figure 15. Local newsletter on soils for fruit growers around Young 
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Figure 15 cont’d : 
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Soil chemical properties 
Nearly all soils tested within the Young survey area were found to be non-saline and non-calcareous, suggesting 
that dust from arid desert topsoils was not a significant component of the profiles, at least in the relatively 
recent past. Much closer is the Bland embayed plain (Butler, 1978), a more likely source of less 
saline/calcareous dust. The frequently dry bed of Lake Cowal is at the northern end of the plain (see Figure 16). 

 

 
Figure 16. The town of Young is in the centre of the shaded patch that shows the area covered by the land suitability study 
and the associated soil survey; it is entirely underlain by the extensive granitic rock band. The figure also shows the regional 
drainage pattern and the alluvial plains adjoining Bland Creek. This empties into the intermittently dry Lake Cowal, 100 km 
north west of Young, without reaching the Lachlan River further north. Canberra is 150 km away, in the opposite direction, 
not far from Lake George, another ephemeral lake with no outlet.   

Dryland salinity, produced by rising salty groundwater, is mostly confined to areas scattered around the base of 
slopes and in drainage depressions (Allworth and Gardiner, 1991). Many of these seasonally waterlogged areas 
around the district have been successfully rehabilitated by local Landcare groups using a range of strategies 
over the last 25 years. Only 9 of the 277 soil samples tested from the soil survey area around the town were 
saline (elec. cond. 1:5 > 0.2 dS/m).  These areas were recognised as unsuitable for horticulture. 

 In their uncultivated state the red Burrangong soils are usually mildly acidic, as are most upper horizons in the 
Wambanumba soils; some of these texture-contrast profiles are more acidic in their pale sandy A2 horizon, and 
more alkaline (pH >7) and sodic in their clay subsoils (see Figure 17 and Figure 18).  
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Figure 17. The proportions of exchangeable cations (expressed as a percentage of the effective cation exchange capacity) are 
relatively unchanged in the various horizons of this typical Burrangong soil. Note that the exchangeable sodium percentage is 
too low to plot in the Burrangong soil, but it increases steadily with depth in this Wambanumba soil, which also has an 
increasing magnesium percentage. 

x  

Figure 18. Many but not all Wambanumba subsoils are sodic 

Although the Burrangong soils are non-sodic, their aggregates may be prone to slaking (see Figure 19). The 
practice of frequent cultivation in orchards, to control weeds and conserve moisture, was once widespread, 
particularly in prune production. This practice greatly increased the risk of erosion. In the late 1970s there were 
1000 ha of prunes planted in the district. The Soil Conservation Service estimated that “over 50% of that area 
has lost all topsoil with most trees being left on a soil pedestal” (Hedberg, 1982). Since then, with the increasing 
use of supplementary irrigation, most orchards and vineyards protect the inter-row area with mown sod. 
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Figure 19. A red Burrangong soil in a roadside batter 2 km from Young, where the aggregates in the A and upper B horizons 
appear less prone to slaking than those in the lower B horizon, presumably associated with the decreasing organic matter 
content down the profile. The pale weathered granite in the C horizon still retains enough rock fabric to stay cohesive and 
resist structural breakdown. 

Soil pit inspections 
Two typical profiles 300 m apart were sampled for more detailed laboratory testing in 2005. The data is shown 
in the following section, together with a brief description. Undisturbed cores (15 cm diam.) from the same site, 
on an east facing slope off Spring Creek Road, 5 km south west of Young, were mounted and made into soil 
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monoliths (photographs in following section). 

 

Figure 20. Legacy data sources on soils of the Young area used in the compilation of this booklet. Most are listed in the 
References section 
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Burrangong clay loam - red kandosol 
 

                                                                        

Depth 
 
0 cm 

brown clay loam, with fine crumb structure; 
many fine roots; moderate amount of organic 
matter non saline,non-sodic; sets hard after 
repeated cultivation and becomes prone to 
erosion 

 

 

 

 

 

25 cm 

 

reddish brown gritty clay; earthy and 
moderately well drained, with a few fine roots; 
low in organic matter 

 

 

 

 

 

 

 

45 cm 

 

red brown gritty clay; earthy and moderately 
well drained; crumbly when dry; good water 
holding capacity; non saline, non-sodic
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Depth EC pH 
CaCl2 

pH 
H20 

Colwell 
Phosphorus 

PBI + 
Col P 

Organic 
Carbon 

Chloride Total 
Nitrogen 

Sulfur 

cm dS/m pH units pH units mg/kg L/kg % mg/kg % mg/kg  
0.01 0.04 0.04 2 4 0.05 1.5 0.02 1 

0-8 0.31 5.2 5.7 29 36 2.4 8.5 0.26 11 
12-20 0.06 5 5.9 NT NT 0.94 16 0.088 4 
27-37 0.04 5.5 6.3 NT NT 0.47 13 0.03 13 
43-53 0.02 5.7 6.5 NT NT 0.17 4.1 0.025 13 
60-70 0.02 5.9 6.7 NT NT 0.41 5.8 0.024 7.4 
75-85 0.02 6.1 6.8 NT NT 0.097 5.8 0.025 10 

Exchangeable Cations (compulsive exchange method; CEC is sum of cations) 

Depth Al Ca K Mg Na CEC 
  cmol(+)/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg 

 LOR 0.1 0.1 0.05 0.03 0.1   
 0-8 <0.1 8.7 1.4 1.5 <0.1 12 
 12-20 <0.1 5.3 1.2 1.1 <0.1 7.6 
 27-37 <0.1 4.7 1.2 1.1 <0.1 7 
 43-53 <0.1 4.7 0.84 1.3 <0.1 6.8 
 60-70 <0.1 5.4 0.59 1.7 <0.1 7.7 
 75-85 <0.1 4.4 0.27 1.6 <0.1 6.3 

ICP element scan – hot acid digest (USEPA 3050B) 

Depth Al As B Ca Cd Co Cr Cu Fe K 
cm % mg/kg mg/kg % mg/kg mg/kg mg/kg mg/kg % % 

LOR 0.0001 1 1.2 0.0001 1 1 1 1 0.0001 0.0003 

 0-8 1.3 2.7 2.4 0.16 <1 9.6 23 11 1.8 0.17 
 12-20 1.6 2.8 3.7 0.1 <1 10 26 12 2.4 0.17 
 27-37 2.3 3.3 3.3 0.098 <1 10 39 14 3.3 0.21 
 43-53 2.6 3.2 2.5 0.096 <1 11 36 14 3.6 0.21 
 60-70 2.8 3.5 2.1 0.11 <1 11 39 14 3.9 0.21 
 75-85 2.8 3.4 1.9 0.11 <1 12 41 14 4 0.2 

 

Depth Mg Mn Mo Na Ni P Pb S Se Zn 
cm % mg/kg mg/kg % mg/kg % mg/kg % mg/kg mg/kg 

LOR 0.0001 1 1 0.0001 1 0.0004 1 0.0003 1 1 

 0-8 0.069 1000 <1 0.0019 9.2 0.029 11 0.022 <1 20 
 12-20 0.063 970 <1 0.0021 11 0.017 12 0.011 <1 16 
 27-37 0.08 660 <1 0.0031 12 0.016 13 0.0066 1.1 18 
 43-53 0.088 420 <1 0.0038 12 0.015 13 0.0039 1 17 
 60-70 0.098 420 <1 0.0046 13 0.016 13 0.0029 1.8 18 
 75-85 0.1 490 <1 0.0051 14 0.017 14 0.0026 1.6 18 
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Wambanumba silty loam - grey chromosol 

Depth  

0 cm 
grey brown silty loam 3 cm thick over grey structureless loam; 

becomes paler with depth; acidic (pHCa 4.7); moderate amount 

of organic matter (2% organic carbon) 

 

25 cm 

light grey structureless silty loam; gritty; prone to waterlogging; 

strongly leached, with very low cation exchange capacity 

(c.e.c. 1.1 cmol+/kg) and low in organic matter (0.4% organic 

carbon); pHCa 4.2 @ 12 cm, rising to 5.6 @ 22 cm; non saline 

and non-sodic; sets very hard when dry and turns to slush 

when wet 

 

 

55 cm 

grey clay with red and yellow mottles; structureless, dense; 

softens when wet; poorly drained; weakly sodic at depth, ESP 
5-6%; pHCa 5.8, becomes more acidic at depth; 

old decayed tree root @ 65 - 90 cm 
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Depth EC pH 
CaCl2 

pH 
H20 

Colwell P PBI + 
Col P 

Organic 
Carbon 
(W-B) 

Chloride Total 
Nitrogen 

Sulfur 
(KCl-40) 

cm dS/m units units mg/kg L/kg % mg/kg % mg/kg 

LOR 0.01 0.04 0.04 2 4 0.05 1.5 0.02 1 

 0-8 0.26 4.7 5.2 87 41 2 6.4 0.19 30 
8-16 0.06 4.2 5 NT NT 0.39 2.3 0.029 19 
18-28 0.04 5.6 6.2 NT NT 0.4 2.2 <0.02 20 
28-37 0.05 6.1 6.5 NT NT 0.3 3.3 <0.02 22 
45-53 0.1 5.8 6.5 NT NT 0.22 19 0.021 46 
64-74 0.06 5.4 6.2 NT NT 0.19 56 <0.02 9.4 
86-90 0.07 5.2 6 NT NT 0.11 68 <0.02 3 

 
Depth Al Ca K Mg Na CEC 

cm cmol(+)/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg 

LOR 0.1 0.1 0.05 0.03 0.1   

 0-8 0.12 4.5 0.4 1.1 <0.1 6.1 
8-16 0.39 0.72 0.26 0.49 <0.1 1.9 
18-28 <0.1 0.59 0.1 0.41 <0.1 1.1 
28-37 <0.1 0.48 <0.05 0.34 <0.1 0.8 
45-53 <0.1 5.8 0.27 4.4 0.54 11.0 
64-74 <0.1 4 0.28 4.8 0.46 9.5 
86-90 <0.1 2.8 0.27 5.1 0.49 8.7 

 
Wambanumba silty loam chemical properties – cations by compulsive exchange 
ICP element scan – hot acid digest (USEPA 3050B) 

Depth Al As B Ca Cd Co Cr Cu Fe K 
cm % mg/kg mg/kg % mg/kg mg/kg mg/kg mg/kg % % 

LOR> 0 1 1.2 0.0001 1 1 1 1 1E-04 0.0003 

 0-8 0.3 1 3.6 0.087 <1 3.1 7.2 13 0.52 0.057 
8-16 0.26 <1 1.4 0.019 <1 2.2 6.3 2 0.39 0.047 
18-28 0.14 <1 <1.2 0.016 <1 <1 4.2 <1 0.18 0.041 
28-37 0.14 1.2 <1.2 0.014 <1 <1 5.1 <1 0.67 0.041 
45-53 2.6 2.2 1.9 0.12 <1 3.3 27 13 2.6 0.17 
64-74 2.6 2.6 1.6 0.076 <1 2.6 24 10 2.8 0.18 
86-90 2.5 6.3 1.3 0.058 <1 13 47 13 5.4 0.17 

 

Depth Mg Mn Mo Na Ni P Pb S Se Zn 
cm % mg/kg mg/kg % mg/kg % mg/kg % mg/kg mg/kg 

LOR> 0 1 1 0.0001 1 0.0004 1 0.0003 1 1 

 0-8 0.03 390 <1 0.0019 2.3 0.028 5.9 0.019 <1 10 
8-16 0.02 290 <1 0.0015 1.7 0.0074 5 0.0062 <1 6.7 
18-28 0.01 22 <1 0.0042 1.4 0.0026 3.5 0.0025 <1 2.2 
28-37 0.01 16 <1 0.0059 1.2 0.0027 4.7 0.0025 <1 1.8 
45-53 0.14 54 <1 0.015 9.6 0.0067 13 0.0084 <1 18 
64-74 0.16 44 <1 0.013 9 0.016 11 0.0021 1.2 19 
86-90 0.16 320 <1 0.014 9.5 0.03 22 0.0017 3.3 18 
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