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INTRODUCTION 

This field trip to four sites in the Canberra-Yass area (Figure I, see also Figure 17 for geology) 
aims to demonstrate profiles where the aeolian component is significant. It shows that in many 
cases the aeolian component is not immediately obvious and requires detailed study to prove its 
presence, especially where it is admixed with residual soil. 

The field trip demonstrates that no one technique/discipline provides all the information necessary 
to develop an understanding of the aeolian deposition processes. Only by the integration of 
geomorphology, soil science, geochemistry and mineralogy will the regolith geologist be able to 
elucidate some understanding of the regolith processes and landscape evolution. 

This field guide provides information on the four sites from various disciplines. We ask you to 
investigate how information outside your discipline can help you in your studies. 



1. M m  tfpeld study sites, Canberra- Yass area. 



SU'ITON FIELD SITE: X.Y. CHEN, K.M. SCOTT 

Location: 35" 10'41" S 149" 17'20"E 
Elevation: 640m a.s.1. 
Bedrock: Adamellite 
Aeolian component: Small amount of aeolian material in top 1 metre 

At this road cutting 2km south east of Sutton and adjacent to Canberra-Goulburn freeway, shallow 
soils and underlying adamellite saprolite are exposed (Figures 2 and 3). Several quartz veins 
extend through the saprolite into soils and stone lines in the soils indicate downslope movement 
(colluvial processes). The soils here include lithosols (Rudosols and red podzolic soils (red 
Chromosols), very commonly seen on such rolling low hills and rises of granite in this region. The 
morphology and occurrence of the soils do not give any evidence of aeolian dust additions. 

Figure 2. Sutdon road cutting, showing veins through saprolite. 

However, a soil profile about 150m northeast of this road cutting has been studied in great detail 
and the researchers (Walker et ul., 1988; Chartres et al., 1988) concluded that substantial aeolian 
dusts are present in the soil. Unfortunately, the profile was studied from hand auger hole and no 
exposure available. 

Some descriptions and data of the studied profile are extracted from Walker et al., (1988), Chartres 
et ul., (1988) and Chartres and Walker (1988) as follows: 



Profile Characteristics 

The site sampled at Sutton was located on a hillcrest developed within a small (10 kmz) outcrop of 
adamellite containing some aplite dykes and quartz veins, particularly near the summit of the hill. 
The soil profile in the auger hole shows an abrupt change from sandy loam to clay at 31cm 
(Table 1 ). 



Table 1. Soil profile at crest of hill, Sutton (after Walker et al., 1988). 

Depth (cm) i Horizon 
0-5 AI I 10 YRS313; coarse sandy loam; moderately firm in the dry state; 

as above 
............................................ ...................... .......................... ........ 

IOYR413; as above; clear change to 
.... ... .............. -- .............................. 

5YR516; coarse sandy loam; apedal; moderately firm in dry state; 
gradual change to 

.. - . . .  ....... 

5YR516; coarse sandy loam; apedal; very firm in dry state; abrupt change 
to 

2.5YR4/4; medium clay; moderate grade of coarse angular blocky 
structure; very firm in moist state; 

2.5YR416; with 2.5YR414 on ped surfaces; as above; gradual change to 
.............. .................... .................. ............. ,- 

2.5YR4/6 with 5YR313 ped surface mottle; gritty light clay; moderate 
grade coarse angular blocky structure; cutan on ped surfaces; very firm; 
soft weathered feldspars in mica evident; gradual change to moderately 
firm to very firm weathered granite (clayey gravel) with occasional 
slightly clayey zones; grains covered with 2.5YR416 clay coatings but 
less so with depth 
.. .- ........................... ..... ................................ -.................. 

as above; gradual change to 
.. . -. ....................... .- ................... 

2/5YR4/6 with 7.5YR313 ped surface mottle; clayey coarse sand and 
gravel; apedal massive structure; cutans on ped faces; becomes firmer 
with depth; occasional clay seams. 

Chemical and Mineralogical Features of the Profile 

Analysis of material from the profile shows that the A horizon is enriched in Si, Ti and Zr but 
depleted in Al, Fe, Mg, Ca, K, Ba, Co, Ga, Pb and V relative to deeper parts of the profile 
(Table 2). These features could be the result of weathering of the adamellite but the TiIZr ratios 
suggest that a major break occurs at 31cm. 

B horizon material has high Al, Fe, Co, Cr, Ga, Ni and V but lower Si and Na than the other 
material in the profile. Such material also has higher T a r  ratios than either the A or C horizons. 



Table 2. Chemical composition of material from Sutton Profile (majors, w t9 .  minors, ppm) 

A / Horizon 1 ,--- . , ... * - B C 
1 Depth (cm) 1 0-5 - 10-17 1 25-30 1 31-37 1 48-60 
j ! 

. l..*'t% .- - 9.08 10.6 i 19.2 i 16.8 ! 9.35 - 1 : . Fe203 - 1.10 -. 1.05 j 1.58 1 5.53 j 3.97 1 * 

0.15 0.1 1 0.15 1 ..... ................................ .......... ....... 0.52 i 0.54 , M9.0 i .- .......................... - 
I i CaO i 0.52 0.47 1 0.48 1 ....... 0.57 i 0.75 . . - i cCCCCCCC... 
I i NazO A ...... - 2.8 1 2.96 ! 2.81 i 1.54 . +. 1 . 1.61 ....... i 
; . K 2 0  - ........ + 1.16 1.21 1 1.36 / 1.23 ! 2.39 1 
I T ~ O  0.40 0.43 1 0.48 0.56 i 0.34 

.. : 2 i- 

MnO 0.04 0.04 . 0.01 1 0.01 1 0.01 j :.. ;..- - . .- ..... ......... 

Inspection of the mineralogical profile reflects this concentration of clays in the B horizon and 
lower abundance of plagioclase there (Figure 4). 

Particle Size Distribution and the Nature of Quartz 

A and C horizon material displays an unimodal particle size distribution with a mean in the 
medium-coarse sand range (Figure 5). However the B horizon material show a bimodal 
distribution with the greatest wt% values occurring in the clay range. 

Close inspection of Figure 5 shows that there is a pronounced weight percent peak in the 62-31pm 
size class, which gradually decreases from A to B horizons and disappears in C horizons. These 
coarse silt particles are rezarded as reflecting aeolian dust accession 



Figure 4. Mineralogical variations, Sutton Profile (afrer Dickson and Scott, 1990) 
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Figure 5. Particle-size histograms, Sutton Profile (afrer Walker et al., 1988) 



Quartz grains in the profile behave differently, with those in the C horizon breaking easier than 
those in the A or B horizons (Walker et al., 1988) 

Oxygen-isotope Analysis 

The oxygen isotopic composition of different sized quartz grains in soil and bedrock was analysed 
(table 3). The proportions of aeolian-deposited quartz in selected horizons are estimated, based on 
assumption that the aeolian-deposited quartz has a mean dI80 value of 13.8 and the granite a mean 
value of 9.6 

Table 3. Oxygen isotope analyses of soils and rocks, Sutton (after Chartres et al., 1988) 

Conclusion 

Particle size analysis and oxygen isotopes indicate that there is a small component of aeolian 
material present in the soil developed above weathered adamellite at Sutton. Chemical and 
mineralogical study of the profile suggests that clay illuviation is important in the B horizon but 
chemical changes can still be seen in the profile. Such changes should alert the regolith geologist 
to the possibility of significant changes occumng with the profile. 



SOUTH GUNDAROO SITE: X.Y. CHEN, K.M. SCOTT, R GATEHOUSE 

Location: 35" 4' 46" S 149" 15' 49" E 
Elevation: 6101n a.s.1. 
Bedrock: Sandstonelsiltstone 
Aeolian component: At least 1.15m of aeolian material, deposited in at least two episodes 

The South Gundaroo profile is an exposure in a road cutting across a low east-west ridge (elevation 
610m), 5km south of Gundaroo. The exposure consists of a 2.5m thick sequence of sediment and 
soil on bedrock (Figures 6,7 and 8). 

Figure 7. Soil profile, South Gundaroo. 



- w~ 05cm: R e m t  soil, mcludng; 
?',,\;<'.\ A b r t o r r  reddsh h v m  (5 YR413) barn masave, pH 5.5, gradml m 
< ,.,<:,:;. 

- -  B b rbon  as red (2.5 YR4/8) day loam, msive, pH6.0, 5% FeIFln nodules/pisolite clear to 
,;, , ;,..I. ., 5@80cm: Red (5YR4b) Wtclay, motded with yellow wlumnasoucmro pH 6.0, 3 0 4 %  MdFe ndules/pisdte, . .  . , ,  . .:, ; .i, clearto 
- - - - - - - - . 

- i ,?;,j,12 8@1 15cm Yellw (IOYR Y6)lighchy, afewred m a l e s  subanguta blocby structure, pH 7.0. 10%Mn/k ncddesl 
, : ; 4 t ; . h \ ;  pisolto d e a t o  
..,a. .-,.. 1 15- 145011: Bleached (IOYR 7R) lightcby, mottledwith hks tans,  massive, slightly to moderrtely cemented pH 7.5, 
- * ~ h ' - ' ~ ~ h ' .  >SO% FeM n noduklpiso lte, gradud to 

- i I ~ , t j , l ' ?  ,, -., ,,, 145-175011:brwnish yelbw(IOYR5/6)light day,with mades.armgsutanylarblakystrucmres, pH 8.5. 
4 %  ,I " +  - - - J .T -~ -~ - -  10-20%Fe ncduleslpisdite, gradual to 

_ ' ~ l - i ~ l , t l l , l i l  
1.1 8 ,  1 1 1  , / I  
I , I t  I I 175-240cm: Brwdsh yelbw ( I  OYR 616) medium clay saong argutar blaky nruaures, pH 8.5. < 1% Fe n o b l e  
'!,',:!,4,~ ,I, with werthereditk hgagnems, d f f m  to 
- - - - - - - - . 

Figure 8. South Gundaroo road cutting and profile details. 

Profile Characteristics 

The bedrock consists of interbedded and dipping sandstone and siltstone. The upper surface of the 
weathered bedrock is highest at the northern slope of the ridge where the soil is thinnest (20-30cm). 
The bedrock slopes slightly downward from the crest to the southern slope. The soil and sediment 
are thickest at the crest of the ridge (Figure 8). 

The lowest layer (175-240cm) contains fragments of bedrock and is interpreted as in situ 
weathering material. The particle size data (Figure 9) shows that the fine sand and coarse silt 
mode, that is evident in the upper profile, is absent from this layer. The overlying clay (145- 
175cm) retains the structure of the underlying material although no bedrock fragments are 
recognised. It tends to be mottled and pisoliths are present. 

The bleached layer ( 1  15-145cm) contains abundant pisoliths and is interpreted as the A2 horizon of 
the palaeosol. The original Al horizon was probably eroded before the overlying red and yellow 
clays were deposited. This A2 horizon represents a major disconformity in the sequence. Soil 
morphological properties suggest that there is another major disconformity underlying the present 
soil at about 50cm below the surface. 

The origin of the red and yellow clays overlying the bleached A, are interpreted as mainly from 
aeolian dust because: 
1 .  The major unconformity indicated that the layers above the buried A2 cannot be in situ 

weathered products; 
2. Profile occupies a crest position, thus the soil and sediment are not likely to be derived 

from colluvial processes; and 
3. The crest is located far from any major streams, thus the soil and sediment are not 

likely to be derived from alluvial sources. 



The above interpretation does not exclude the possibility that some aeolian dust may also present in 
the sequence below 1 15cm. 

Gundaroo Depth (cm) 
- - - - - -  0-10 

3010 

70-90 

-X- 110-130 1 200-250 

Particle Size (microns) 

Figure 9. Particle-size distribution in soils at South Gundaroo 

The particle size data (Figure 9) show a significant weight percent peak in the 63-16pm size class 
in the red clay, yellow clay and bleached A2 horizon (1 15-145cm). but is totally absent in the basal 
layer (175-240cm). This is interpreted as evidence of aeolian dust accession. There is another 
weight percent peak in the 250-63pm size class (medium-fine sand) which is in the range of the 
particle size of dune sand. These concentrated medium-fine sands may be derived from local 
materials transported by wind as a saltation load. 

Chemical and mineralogical features of the profile. 
Analysis of the material from the profile reveals a significant geochemical break between the two 
basal samples and the overlying material (Table 4). The major differences are higher Al, Fe, Mg, 
Na, Ga, Sr (and V) but lower Si, Ti, Mn, P, Ce, La and Zr in the basal samples. 

The material above 145cm is relatively similar despite some enrichment in Si and depletion in Al 
and Fe in the uppermost material relative to other samples. This similarity is reflected by TiIZr 
values varying between 12 and 15 relative to the values >20 for the basal samples (Table 4). The 
elevated K and Na in the upper two samples is however not consistent with normal weathering 
processes operating on in sit11 material. 

Mineralogically the most obvious changes occur at 2.4m when the amount of feldspar, chlorite and 
mica decreases and goethite and kaolinite are formed as the rocks break down (Figure 10). There is 
no obvious change at 145cm. The presence of Kfeldspar in the profile above 0.7m is inconsistent 
with simple weathering processes. 



Table 4. Chemical composition of material from South Gundaroo profile (majors, wt%; minors, 

1.11 ' 0.96 

.......... - ---- 

320 ............... ; 430 .............................................. 

* -63pm fraction of soil 



Table 5. Comparison of fine and coarse fractions in soils, South Gundaroo (majors, wt%; minors, 
P P ~ )  

I Sample 138287 138288 j 128289 i 
j j 

i No. +.-- - ............................ .. i... ................. 4 

I Fraction +2mm I -63pm ' +2mm I -63pm +2mm j -63pm 1 
j SiOz ...................... 71.5 1 78.0 1 63.5 ........... 69.1 1 58.7 ....... ' ............ 67.2 1 . '--. -- - .  -. 
' . 6.80 i 8.29 1 .............. .... .......... 9.00 ' 14.8 1 9.81 16.0 ! ,.._ - -..I_._ ....I___..*....... 
I ,...- Fe203 : . 10.8 i 2.73 1 17 7 5.03 1 20.8 ..................... 

). _L 
4.44 j 

0.24 i 0.32 i 0.27 i 0.49 1 0.30 1 0.52 1 . @  ........... ................. * * . 
I CaO 0.09 1 0.18 i 0.09 1 - -  L 

0.21 ...... A j 0.09 ' 0.19 1 .................................................... ....... .............................. ....... 

Pisolith development and exploration 

Visual and physical examination of the sieved coarser material from the upper 70cm of the profile 
reveals that the material coarser than 250pm is generally magnetic and consists of pisoliths and 
some angular to sub-rounded quartz. The coarse material is richer in Fe, Mn, P, Cr, Pb and V but 
depleted in Si, Mg, Ca, Na, K, Ti, Cu, La, Rb, Sr and Zn relative to the -63pm fraction (Table 5). 
This concentration of Fe into the coarse fraction and the retention of elements like Cu and Zn in the 
fine fraction needs to be considered when an exploration programme uses soil as the sample 
medium. 

Interpretation of the profile 

From the soil scientist's perspective, the profile consists of material derived from the weathering of 
sandstone and siltstone forming a soil profile which has been partially stripped (A, removed, A? 
retained). Subsequently 115cm of aeolian material has been deposited probably in two distinct 
episodes. 



Figure 10. Mineralogical variations, South Gundaroo (determined by X-ray diffraction) 

Chemistry suggests that the aeolian material at South Gundaroo is 145cm thick but it cannot by 
itself define separate episodes within that sequence. 

Integrating the soil science, geomorphology and regolith chemistry could imply 3 episodes of 
aeolian deposition with breaks at 115cm and 50cm. Three episodes of aeolian deposition are 
recognised in the Wagga Wagga area, 150km to the west (e.g. Beattie, 1972) 



YASS RIVER SITE: R GATEHOUSE 

Location: 34" 52' 06" S 148" 57' 22" E 
Elevation: 520m 
Bedrock: Daci te 
Aeolian component: At least 1.4m of aeolian material 

The Yass River profile is a 3-5m thick sequence of layered soils on bedrock in a road cutting on a 
hill crest (elevation 520m) near Villa Nuova homestead on the Yass Valley road 5km south east of 
Yass (Figures I l and 12). 

Figure I I .  Soil profile, PI ,  Yass River. 

Profile Characteristics 

The sequence consists of superimposed soil profiles, which include a modem soil and one or more 
palaeosols. The modern soil disconformably overlies a hardpan layer which forms the upper 
surface of the palaeosol at 140cm depth (Figures 1 1  and 12). The hardpan parallels the surface 
topography, but the thickness and lateral continuity of the hardpan is obscured in places along the 
exposure because of collapse. The upper hardpan overlies a yellow clay layer of varying thickness. 
and this clay layer in turn overlies a second hardpan that sits directly on dacitic saprolite. 

The modem soil has formed in transported material. It is hypothesised that the material contains a 
significant aeolian component that includes both far travelled and locally derived dust, indicated by 
a bimodal distribution of particle sizes in the soils (Figure 13). There is a major disconformity 
between the modem soil and the underlying palaeosol. At the eastern end of the exposure, the 
disconformity is a sharp contact between a lOcm thick mottled gray and red clay layer and the 
hardpan. Further along the section a bleached horizon becomes evident above the hardpan (this is 
more noticeable where the hardpan has collapsed). At the western end of the section, a stoneline of 
river gravel occurs between the saprolite and the palaeosol. 
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Figure 12. Yass River Site and profile details. 
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Figure 13. Particle size analysis for soils, Yass River. 

Midway down the southwestern embankment (near the river) a section in a small quarry reveals the 
red clay resting disconformably over a deposit (>lm thick) of rounded river gravels. In this 
section, most of the subsurface units of the modem soil are missing or truncated, and all of the 
palaeosol sequence is missing. The hver gravel in the quarry may be an extension of the stoneline 
between the palaeosol and the saprolite. If so, it means that the palaeosol was eroded from the 
lower slopes prior to deposition of the modem soil. The texture change between 80 to 120cm (PI 
and P2), and the truncation of lower units of the modem soil in the quarry, suggest that the modem 
soil was deposited episodically. 

The bleached layer in P2 (and probably the grey clay in P1) is interpreted as a bleached A:, horizon 
of the former palaeosol whose properties change along the section according to its original 
thickness, and the degree of mixing and overprinting with adjacent layers. Hardpans typically form 
in middle or lower horizons such as in the upper B horizon of a soil profile. This means that the 
bleached horizon is positioned appropriately stratigraphically for a former A? horizon. 

The palaeosol is probably a mixture of material derived predominantly from the underlying dacite 
and possibly from flood plain material derived from the Yass River. This material has also 
undergone some downslope movement and mixing. This is most obvious at the western end of the 
section where the stoneline of river gravel occurs between the palaeosol and the saprolite. 

Chemical factors of the profile 

Inspection of the chemical data (Table 6) reveals a major geochemical break between the saprolite 
and the hardpan. In particular the hardpan and overlying units contain higher Si, Zr and As but 
lower Mg, K, Na, Ca, P, Ba, Ce, Cr, La, Nd, Ni, Pr, Rb, Sn, Y and Zn as well as TilZr relative to 
the saprolite. Such a contrast implies that the hardpan and overlying units have a different source 
to the saprolite. Above the saprolite many of these elemental changes plus Fe and Al, increase or 
decrease systematically upwards. Such a feature could reflect weathering or perhaps a mixing of 
surficial material with increasing amounts of saprolite-derived material. 



Table 6. Chemical Composition of material from P1 profile, Yass River (majors, wt%; minors, 
P P ~ )  

, Depth (cm) . 0-10 j 30-40 . 50-70 ; 80-100 / 120-140 i Psol I Dacittl . . . .  .....-.-.--...-.--.-A ! 

I Unit I Unit1 ) Unit2 i Unit3 Unit4 ! Unit5 : Hardpan Saprolite 
/ sio 1 91.9 1 90.4 i 84.0 82.4 j 76.9 i 85.9 1 69.8 Z ; * .......................................................... ... 

A1203 4.18 1 5.21 / 9.55 10.7 14.0 i . +...-- .........-. * 7.41 14.6 ...p.-..--..: .- 
! Fe103 1.49 . 1.89 3.67 1 . . . . . . . . . . .  
+------ - + + 

4.21 L 5.74 i 7.41 1 4.88 ...___-.-. _.._.i-___-..._ 

0.17 0.19 1 0.35 : 0.37 1 . . .  %? . ....... .- :-.. -- ; 0.71 0.35 1.82 
: MnO ......................... . - . . .  0.08 i 0.08 i 0.02 0.01 i 0.01 ! 0.02 ! 0.04 
i i iiiiiiiiii & - .- 

/ ,. K20 0.95 : . 0.99 1.15 1 1.09 / 1.21 : 1.25 / : 4.10 q 

I z NazO ............................... a 1 ............ 0.32 ;. ' 0.32 / 0.21 . 0.17 0.23 -- - . . . .  0.5 ; 1.91 .. 

; - CaO .- 0.10 1 0.10 1 0.07 0.08 1 0.18 0.10 / : 2.03 . < 

' P205 0.04 i 0.03 0.0.5 : ............................. . . .  . 0.06 1 . . 0.02 i 0.04 i 0.13 
i- -- i ......................................................................... : 

i so : 0.03 / ............................ ......................................... ....... 0.03 ' ......................... 0.05 ; 0.04 1 0.03 i 0.04 . 0.0 1 L--.) -. -. 

'; TiOz 0.71 i 
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4. DICKS CREEK FIELD SITE: M.I. MELIS & R.I. ACWORTH 

Site 3: Dicks Creek 
Location: 35" 00' S 149" 10' E 
Elevation: R.L. 630 - 640 m 
Bedrock: Micaceous siltstone, phyllite, shale, quartzite 
Aeolian: Large component within two of four units 

This field site is located within the upper Dicks Creek catchment, a sub-catchment of the Yass 
River, approximately 30 km north of Canberra. Ephemeral drainage in the upper catchment flow 
into Dicks Creek, a northerly flowing tributary of the Yass River. Draining waters have scoured the 
valley floors creating erosional gullies up to 4.0 m in depth. 

The erosional gullies have exposed a succession of consolidated silt and clay deposits of Cainozoic 
age. The lithologies unconformably overlie Ordovician bedrock which is at times also exposed in 
the base of the erosional gullies. 

The deposits were identified by van Dijk (1959) and Butler (1959) to represent differing erosional 
and depositional phases referred to as 'K' cycles. The oldest deposit apparent is referred to as  the 
Mugga unit assigned 'K5'. This appears to be overlain by Pialligo unit assigned 'K3' with '&' 
deemed to be absent or indistinguishable from the underlying Mugga or overlying Pialligo units. In 
turn, the Kurrumbene unit (K2) overlies the Pialligo with contemporary alluvial representing the 
most recent deposition. Figure 14 depicts a typical stratigraphic section for the Cainozoic deposits. 

Physical Characteristics 

Mugga unit 
The Mugga unit is comprised of a well compacted, dense, structureless clayey sand unit that 
unconformably overlies the Ordovician bedrock in the base of the erosional gullies. The unit is 
generally less than 1.0 m in thickness containing few bedrock clasts with the occasional angular, 
iron stained rock fragment in the upper portion of the unit. 

The colour is characteristically mottled orange grey and moist reflecting the units position relative 
to the stream and water table. The orange likely reflects iron cementing. The Mugga unit often 
forms a semi-resistant unit to erosion and does not appear dispersive when placed in stream water. 

Pialligo unit 
This unit comprises hard, consolidated grey and yellow brown clays and silts with a significant 
portion of angular bedrock fragments irregularly dispersed throughout the unit. The unit has a sharp 
erosional boundary with the underlying Mugga Unit. 

The Pialligo unit forms extensive sheets averaging 0.5 m to 1.5 m in thickness in the valley floors 
thinning out upslope. Cones and screes on the surrounding landscape appear to be of a similar 
composition. 

The unit is extremely dispersive when placed in the stream water or exposed to rainfall and is 
therefore highly susceptible to erosion resulting in significant rill gullying throughout the 
landscape. 

Kurrurnbene unit 
The Kurrumbene deposit is a well consolidated, dry silty loam with fine sand. The unit is generally 
structureless with minor Ordovician bedrock fragments oriented parallel to the underlying Pialligo 
unit in the lower 250 mm. Organic remains comprising charcoal are irregularly dispersed 

a throughout the unit. 



Units 
visible 

in 
Fig. 15 

Y 

Contemporary alluvial 

Interbedded hard, ellow grey dry silts and very 
dense, yellow, dry i ne  gramed sands. Loose to 
medium dense, brown organic rich topsoil in 
upper 200 rnm. Non-dispersive. Minor lenses 
of fine gravel. 

Kurrumbene Unit 

Well consolidated, hard grey, dry silt with 
irregularly dispersed charcoal fragments. 
No structure evident, non-dispersive. 

Pialligo/Gundaroo Unit 

Hard, orange mottled rey silt and dense, 
orange yellow sands. %ighly dispersive with 
randomly oriented bedrock clasts. 

Mugga Unit 

Dense, m is t ,  orange mottled grey, sandy 
clay. Slightly dispersive, no structure apparent. 

Base of erosional face 

Figure 14. Schematic stratigraphy, Dicks Creek. 

The Kurmmbene unit occurs as extensive sheets on the flatter slopes ranging up to 1.5 m in  
thickness and thins out on upgradient slopes. The deposit is a distinctive grey (Figure 15) with an 
occasional grey orange mottling. The mottling reflects iron cementing around the sand grains. 

The Kurmmbene deposit is occasionally vesicular and appears non-dispersive when exposed to 
rainfall or stream water. 

Contemporary alluvial 
This unit comprises alluvial interbedded yellow and orange silts, sands with minor gravel lenses. 
The unit appears moderately sorted, loose to medium dense and dry. Stratification is often present 
including cross bedding. The upper 300 mm is generally organic rich topsoil. 

The alluvial materials are restricted in extent to the major valleys with maximum thicknesses of 
approximately 1.60 m. 



Chemical and Mineralogical Characteristics 

Chemical analyses from 1:5 soil-water extracts showed ionic concentrations to be dominated by 
sodium, sulphate and chloride, particularly within the Kurrumbene and Pialligo units. Higher ionic 
loadings were observed within the Kurrumbene and Pialligo deposits. 

Electrical conductivity values within the contemporary alluvial are typically low, generally less 
than 300 pS/cm suggesting soils are non-saline. Appreciable salt concentrations are present within 
the Kurrumbene unit with electrical conductivities as great as 4720 pS/cm, however, 
concentrations tend to be variable. The unit can be classified as highly to extremely saline. When 
high water tables force these salts to the soil surface, severe salt scalds and loss of vegetation are 
evident (Figure 16). Electrical conductivity values within the Pialligo unit are characteristic of 
moderately to highly saline soils with a maximum EC of 1099 pS/cm. The Mugga unit can be 
classified as non-saline with a maximum electrical conductivity value of 38 1 yS/cm. 



-- - - 

Figure 16. Salt scalding, Dick Creek. 

No consistent trend was evident in the pH values of each deposit. Ln general, the Kurrumbene. 
Pialligo and Mugga deposits are acidic reflecting largely sodic, solod or soloth soils. 

CIay mineralogy within the Pialligo and hrmmbene units are dominated by kaolinite with lesser 
amounts of illite (Table 7). Dare Edwards (1984) investigated aeolian clay deposits in SE Australia 
and reported kaolinite and i l k  to be thr: commonat clay minerals in aeolian clay deposits. 
Furthermore, Broughton ( 1 992) reported a dominance of quartz in the mineralogy of the underlying 
bedrock suggesting the material comprising the Kurmmkne and Pialligo units is not &rived from 
weathering of local rneta-sediments. DareEdwards (1984) reported the presence of palygorskite in 
some aeolian deposits and these minerals have been identified within the Mugga unit in the Dicks 
Creek catchment. The results tend to suggest aeolian origin for the three lower units. 

XRD results indicate the absence of any significant amounts of swelling clays, as would be 
expected given the dispersive nature of the Pialligo unit. 



Table 7. Clay mineral composition. 

. - . ~~ - -- ~~ 

1 ,. I Approximate assessed minimum abundance (%) 
4 .____.______________ 2 

I Sample / Kaolinite ! montmorillonite / Illite I Interlayered Clay Quartz Feldspar / 
1 Kurrumbene 1 60 ---A i >5 I 15 I >5(7) 5 I ................................ ....... . . .  . - i iiiiiii: - 5 .  --i , 15 <I0 5 ( -. Kurrumbene a 1 60 : >5 1 ... >5(?) ... --i 

I Pialligo ' 70 N.D. ; 15 I N.D. 5 ? .. ..................... : ...* ---. - .  2 - .  -.! 

/ Pialligo / 70 : N.D. 1 15 I N.D. : >5 5 
N.D. Not Defined 

Geological Facies 

A clear erosional unconformity separates the Mugga unit from the underlying bedrock proving the 
overlying material is not regolith. The presence of the clay mineral palygorskite infers the material, 
in part at least, is of aeolian provenance. A gravity flow deposit is tentatively attributed to 
deposition. 

Grain size analysis, XRD diffractometry and field relationships suggest that the Kurmmbene and 
Pialligo units contain at least some component of materials alien to the catchment. The dominance 
of kaolinite and illite contrasts strongly with the occurrence of quartz in the bedrock. The 
abundance of fines, i.e. silts, is indicative of a low energy environment. Aeolian provenance is 
postulated. 

The aeolian deposits have been reworked at a later stage by water and re-deposited on the valley 
floor and local depressions on the lower slopes. The Kurmmbene is structureless and poorly sorted 
and deposition via passive suspension is proposed. Conversely, the Pialligo unit contains randomly 
oriented bedrock clasts within a finer silt matrix indicative of a cohesive debris flow. 

The field relationships and sedimentary structures within the contemporary alluvial demonstrates 
the most recent mode of sediment transport experienced in the valley was running water. 

Carbon Dating 

Carbon 14 dating was undertaken on four samples collected from the Kurmmbene Unit to identify 
the age of the deposits. Radio carbon dating was conducted using Liquid Scintillation Counting 
(LSC) methodology. Laboratory results are presented in Table 8. 

Table 8. Carbon- 14 dates of materials from the upper Dicks Creek catchment. 

I Location I Lab I.D. / Geological Unit / Carbon Date Comments 
' .. Kurrumbene ....................................................................... - -- 
I > Kurrumbene 
/ Kurrumbene ....................................................... -- 
I Kurrumbene . : 

I ??? (Kurrumbene) / 8920 f 490 w n 
-.-L .. ........ 

* Sample collected from Nelanglo Creek 
** Previous sample collected and analysed 
WK = Waikato Carbon Dating Laboratory, New Zealand 
ANU = Australia National University Carbon Dating Laboratory 

The age of the Kurmmbene deposit correlates with a phase of drier and cooler climate known as 
the 'Little Ice Age' of the late Holocene. Previous carbon dating by Costin & Polach (1972) on a 

"unit very similar in description to that of the Pialligo unit was dated around 27 000 ka coinciding 



with the last Glacial Maximum. Paleoclimate conditions and tentative chronologies for the 
Cainozoic deposits observed in the Dicks Creek catchment are presented in Table 9. 

Table 9. Age and sequence of Cainozoic deposits - upper Dicks Creek catchment. 

I Deposit ! Age estimation I Paleoclimate 1 K cycle / 
I Contemporary .. ......... .- Alluvial I < 25Qears .. ....... 

) 250- 1200 1 Kurrumbene ... - . ---.- I Drier, cooler, interaacial interlude - Kz -.--- 
i 26000-34000 I Dry, arid, windy, dacial I K3 i..P.ial!!.go ....... .................... . +- . -- .. 
: >50 000 years I K~ I Mugga I Unknown (possibly arid, glacial) 
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Figure 17. Geology map of Canberra- Yus area. 
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Errata in Field Guide: Aeolian Material in the Yass River Valley 

P. 14 Caption to Figure 11. should P2 not P1. 

P. 15 Figure 12. Note changes to bottom cross section and soil profile. 

Brorm (10YR 7/3D:7/SM). inesady barn a p e d  mask .  chacod common 

Red (5 YR 6B). lght day, a p e d  massive 

Mottled yellow (IOYR 41%) and red (2.5 YR4181 Ight &)r sore Fe noduks. oervr\g lght 
yelbw (10YR 64). sandy clay loan: few large (I0 x 5 cm) sot. a r d y o d h a p e d  nodules 
with motdd redinterior 

Bright ydbwbh brorm (2.5 YR 616h Ightchy, m a s h  

Bleached hyw. abundant Fe noduks sattered over exposure face 

~i~igure 12. Yass River Site and profile details. 


