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THE SOilS OF THE c.s.I.R.O. BEERVl.AH EXPERDJJENTAL l.:BEA. 

COASTAL LOWLANDS, SOUTH EASTERN QUEENSIJiliD 

by 

C.H. Thompson 

I. INTRODUCTION 

The Beerwah Experimental llrea (Andrew and Brynn, 1955), situated 
in the Coastal Lowlands aboot 45 miles north of Brisbane and 4 miles E.N.E. 
of the township of Beerwah, has recently been enlarged to about 70 acres 
to accommodate an• expanding progr3JDI!le of field experimentation. This 

report .. covers a detailed survey of the area made at the request of the 

AgronDicy section of the c. s. I.R. o. Division of Plant Industry as on o.id 
to· the location of plots and the interpretation of experimental results. 

II. ENVIRONMENT 
(o.) Topograplzy" an:l DrDinD.ge. 

As defined b� Andrew and Bryan (loc • .2!t•) the Coastal Ww'lo.nd.s 
extend from the shoreline to the foothills of the coastaJ. ranges. Hubble 
(19.51+) recognises two moin lAnd units within this area, the rolling to low 
hi� countr,y of the western hoJ.f and the very gently un.duJAting plains 
extending ea.stwo.rd. to the coastline. The experimental area lies within 
the rolling to low hil.J.¥ oount:cy near its eastern margin and c o nsists of 
low so.n.ctr rises ani shalJ.ow swompy drainage depressions separated by 
gentle slopes.· :MJuimtm relief within the experimental area is approxi.
r!lD.tezy 35 feet 1 the lowest portions probably being about 25 feet above 
mean sea level. The crunt;r,y rock consists of massive Land.sborough 
�uartzose sandstones with some interbedded shales and is of Mesozoi c age 
� Geo logical. Map of the Moreton District, Department of Mines, Queensland. 
1955). 

Drainage is generaJ.ly po or and water-tables may be at, or near, 
the surface over llUloh of the oreo. during and following wet periods. The 
crests o.nd upper slopes of the higher rises mostly ho:ve free drainage but 
even here same oreo.s with perched wate�tables may occur where vertical 
o.nd lateral drainage o.re impeded. 



Division of Soi ls 

(b) Climate. 

Divisional Report 
15/57. 

The climnte of the o.reo. is humid and sub-tropical. with hot 
wet summers· and coo l to warm winters . Mean amru.rl.l roinf'all at Beerwah 
is 65.60 inches (Ooo.ldroke o.nd Bryan 1957: data adjusted to standard 
30 yeo:r period) o.:nd ho.s a strong sumner incidence 1 but useful falls 
occur during the winter months. The chief rain bearing in:r:J..uenoes ore 
the south-east trade winds, thunderstorms , o.nd. cyclonic disturbances . 

August is nornl'lJJ.y the driest month. Much of the sumner ro:i.n occurs 
as heo.vy foJ.ls of high intensity which rapidly saturate the sandy surface. 
horizons of the Beerwoh soils and lead to high runoff from sloping sites. 

More detailed cl:i.roo.tic data for this area are presented by 
Andrew and Bryan ( 1955) a.nd. Hubble ( 1954). 

(c) Vegetation 

Most of the Beerwnh. Experimenta.l .L\.rea has been cleo.red but the 
virgi.n cover of the surrounding orea indico.tes that three or possibly 
four distinct vegetation f?rrnntions were present. 

(i) Euca:cypt forest (4o-60 feet to.ll) 
Eucalypt forest occupies the ridge crests and upper slopes and · 

ls donri.nated by scribbly gum (Euca.J.y;ptus micrantha) o.:nd bloodwood 
(EucoJ,.yptus intermedin) and some stringy bark (EucoJ.;yptus sp. ) . There 
is a small tree o.nd. shrub unterstorey in ·Nhich Pultenaea villose. o.nd 
Acncio. Cc:?ll!l?lnnato. are promi.nent and o. thin to modero.te ground cover of 
heo.lthy plo.nt s and gro.sses. 

' 

(ii) Open Woodlo.nd (scattered trees 1 Q-20 feet toll ) 
On the middle o.nd lower ridge slo i>es on open woodland of 

sco.ttered broad loo.f teO.tree (MeloJ.euco. sp.) and apple tree (.A.ngophoro. sp . ) 
occurs. There is a low, 1 to 3 feet toll, thrub layer of vo.r:i.o.ble 
density ( often widely spaced) which include s Hokeo. sp. , fine lee..t' 

' 

Hclo.leuca sp., Leptospei'lillm. sp. 1 OaJ.listemom · sp. and XD.nthorrhoe o. sp., 
n.nd a thin ground cover of sedges and herbaceous plants. The open 
woodland gro.des into the margin of the swampy depressions "V'here tree 
spacing is closer ond the shrub leyer is dense and somewhat higher. 

(iii) Thickets ( 15-30 feet to.J.l) 

Dense thickets o f swo.mp I!JDhogMiY (Tristanio. suaveolens ) and 
fine leaf too.. tree (MelaJ.euca decora) occur along the wet bottoms of 
the swompy drainoge lines. There is a dense shrub und.erstorey of 
Lepliosperm:un sp., Banksia .robur, Hakea gibbosa, Pulteno.ea syrtoid.es, 
CoJ.Jj.stemon :pach.yphYD;us and Xa.nthorrhoea sp. 

(iv) Heath 

A. small o.reo. associated with orga.n:i..c pan sails apporentJ.y 

supporled a ili.stinctive vegetation community. This area had been 
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' -cultivated before tho survey wo.s mo.de but plants collected from the 
furrow suggest a heath-like vegetation� Species identified ore: 

Le:gtosperm.un sp. ; Dill'V'�Yll!:a floribundo., Actus lanigero., Ieucopogon sp., 
Sowerba.etl. jiw¥?ea., o.nd Xo.nthorrhoeo. ho.stilus. 

Detoiled studios of the plAnt comm.mities of the oreo. and their 
rclo.tionships ho.ve been mo.de by CooJ.droke (po.pers in preporo.tion) o.s 
po.rt of on ecologico.J. survey of the coo.sto.l lowlands. 

III. THE SOilS 

( o.) GeneroJ. 

The soils were exomi.ned ond. described from pits to o. depth of 
two feet with ouger holes to six feet, at hal£ to four choin intervo.ls 
along traverse lines two cbDins o.pll:l:'t. Soil bound.o.ries were drawn 
directzy on to a one chain to the inch base mo.p prepo.red by the Agranoley' 
Section of' tho c.s.I.R.O. Division of Plo.nt Industry. 

Most of the oreo. hils been cleared by bulldozer o.nd. ripped to o. 
clepth of more tllon 12 inches, lco.ving the surfo.ce in o. very disturbed 
condition and obscuring surface feo.tures o.ssocio.ted with soil changes. 
The deJineo.tion of boun.dl.l.ries was dif'f:lcult and. mai\Y had to be located 
by IJ.l.Illel'OUS closely spooed holes. This was not pro.ctical in the fertiliser 
trial p1ots and bound.ories through these ho.ve been plo.ced from examinations 
outside of the plots supported by a few ouger holes along po.thweys. 

Though the totoJ. o.reo. surveyed is only 70 acres, 12 distinct 
sail units hAve been recognised and mo.pped. Differences between these · .. mits ore of the order narmoJ..ly recognised o.t the soil type level of 
clo.ssifico.ti9n. However, none of the units is given type status because 
of uncertainty whether some of them will cover large enough oreo.s to 
justify this. As the soil mo.p is to be used o.s on o.id to the 
:i .. nterpreto.tion of experimcnto.l results, individulll occurrences of o. 
f:'co.ction of on acre ho:ve been mapped where practicable. The mO.pping 
units ore designated rumericol.ly in this report o.nd on the Dlllp, e.g. 
Beerwoh 7. 

For the p1rpose of discussion the mD.pping units are grouped 
into higher clo.sses o.t o.pproxi.mate� greo.t soil group level. The Illl.Ims 
of the groups used for this o.reo. and their relationship to recognised 
�eo.t soil grrups of the current AustroliDn (Stephens, 1956) and United 
states 156il clo.ssifioo.tion schemes ore set out in Table 1. 
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TABIE 1 
Cil�SIFICATION OF TEE BEERVJ"AH SOilS 

�l 
! 

' 
'S'oil Unit . Rep ort Greo.t Soil Group 

Designn.tion 
Aust ro.lio.n American 

� 
• 

Clo.ssifico.tion Clo.ssification + 

Beerwoh 1 Nodular podzolic Lo.teritic Red-yellow I 

I 
Beervroh 2 soils podzolic sails podzolics 
Beerwnh 3 
Bcerw-nh 4 Gleyed podzolic Meo.dow pod.zolic ? Red-yellow 
Be�:rwoh 5 soils soils podzolics 

r Beerwah 6 ww .humic gley Meadow pod.zollc ? U:Jw humlc I 
I salls soils gley soils 

1 :Beerwnh 8 Httnttc gley soils Acid swamp scd.ls Humic gley soils 
1 :CeerNU?- 9 

r Reerwoh 7 Gleyed soils with Meadow podzolic ? 
i Beerwah 10 texture contro.st soils Humic gley soils ;.,. . ' 
J Bee:r:'W"Oh 11 Ground water Ground we.ter Ground water t_::eerwah 12 :podzols podzols podzols 

* C.Go Stephens (1956) 
{· Based on The u;s.n.A. Year Book "Soils o.nd Men!' 1938 o.nd 

"SoU SCience", Vol. 67, 1949 

(b) Soil Descriptions 

The main morphologi.cn.l feo.tures of the soil groups and units 
are s'l.Ull!IlllJ:'ized below and detailed profile descriptions of the individuo.l 
urri.. ts are given in Appendix 1 • 

( i) N odulo.r podzolic soils 

These soils o.re cho.ro.cterised by fo.irly thic k so.ndy A horizons, 
mottled yellow-brown and red sandy cley to heo.vyclo.y B horizons conto.ining 
�.ow to high Omounts of nodules, and coo.rsely mottled light grey and red heo.vy clcy B-C horiz:ons with some red mottle s ho.rdened to form irregular 
nodules. There is slight orgo.nic acoumnJn.tion o.s a thin A1 horizon. The 
A2 horizon is nornaJ.Jy weok:cy defined o.nd yellowish in colour, and horizon 
bOundaries m-e genero.JJ.y diffu.se. 
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Laboratory d.ato. for profile B.179 (Hubble, 19.54) mAy be to.ken 
-to generaJ.ls" represent the s oils of this grrup. The.se soils are acid 
thJ:·oughout, have a lmv exchange capacity with a law degree of metal 
cu.tion so.tura.tion (31% in the A horizon and 38% in the B horizon in 
profile B 179) and calcium and magnes ium as the domi.nant exchangeable 
metal ions. Their fertility level is low. 

Beerwah 1 ( loazn.y sand).- The distinctive features of this 
· 

soil ore dominantly yellow -brown colours in the A2, B1, and B
2 horizons, 

snndy loam or lighter texture to 42 inches, and mottled red am 
yellow-brown heavy clay below 56 inches. The surface is a dark brownish 
grey loll.Il'\Y sand wJ;ri.ch gro.des o.t 5 inches into pale yellow-brown loanw 
so.nd with a few nodules and, below 16 inches , into yellow-brown sandy 
loom with nodules. At 42 inches there is o. texture increo.se to so.ndy 
clay which is dominantly yellow-brown With some fine· red mottling. A 
gro.duo.l change to coarsely mottled red, yellow-brown, and light grey 

stif'f-plo.stic heavy clay occurs below 5 to 6 teet. 
This unit is restricted in occurrence t o the crest and upper 

slopes of a small ridge extending into the area across the middle 
oouthern boundary. It supports o. eucalypt forest dominated by bloodwood 
o.nd scribbly gum. There are a few toJ.l s tri:ng,y barks and a short fairly 
dense understorey in which Pultenaea villosa and Acaeia complamta. are 
p:::-omi.ne:rrt;. This is the best drained soil in the area, having very free 
surface o.nd internDJ. draino.ge. 

Beerwnh. 2 (lo¥W s a.nC!J.·- This soil is distinguished fi'am 
Bse:t'W!lh 1 mainly by its sandy clcy loam textu.:i:-e at 12 inches, sandy clay 
to medium c la;t texliure at less than 33 inches , and a rather more definite 
A2 horizono :lhe surface 5 inches is b rownish or yellowish grey loruey- sand 
grading into a light yellow-grey loanw sand A2 horizon� At about 12 
inches there is o. gro.duoJ. change to faintly mOtt le d yellow-brown sandy 
cley lonm with a few nodules. At 27 inches the texture increuses grac1:u.aJ..cy' thrcugh sandy c1ey to mediwn clay with fine red mottling ana 

soiDB noduleso The'B-C horizon below 40 inches is a coarsely mottled, 
red and light grey, plastic heavy clay. In this leyer some red mot tles 
have hardened to form irregular nodules. 

Beerwoh 2 occurs on the crest and upper slopes of the higher 
ridge in the western port of the area and on the upper slopes marginal 
to BeerwDh 1 . It is generally well. drained, although some profiles show 

slight evidence of impeded drainage, poss ibly the re sult of partial 
saturation for short periods during very wet seo.sons. The surface � inch 
shows a tendency to form a wee..'!{ "��.1st" following heavy rnin. The 
nn.ti ve eucalypt forest on this soil contains the same species as found on 
Beerwah 1 but here scrib bly gum is apparently dominant. 

A coarse so.ndy variant of this soil has been recognised in 
the 3 acre "Top Beerwoh11 area. It is distinguished by a larger coarse 
sDll.d component throughout the profile and a s omewhat brighter coloure d 
B. horizon • . , 
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Beerwa.h 3 (lo!'.lJIW sand) .- L. more definite A2 horizon, large 
runounts of nodules in theB horizons, and greater coarse sand and fine 
gravel contents throughout, distinguish this soil from the foregoing 
units. Beerwoh 3 ho.s about 5 inches of brownish grey surface soil 
grading into a. very light yello:r-grey sn.nd A? horiz:m with soft concretions 
o.nd same nodules. At about 10 J.nchcs there J:s a f::urJ.y sharp change to 
a light yellow-brovm sandy cley loom with IIJD..ey nodules. This horizon 
grades into yellow-brovm sandy cley or medium clay with lorge emourrt s of 
nodules below 16 inches. V!ith depth the texture increases, red mottles 
become m:unerous, o.nd there is a gradual cho.nge' at about 36 inches to the 
coarse� mottled ver,y light grey, yellow-brown, and red stiff-plastic 
clo.y :S..C horizon with few nodules. Veriable omounts of coarse sand and 
fine water-worn silica gravel occur in aJ.l horizons. 

This unit occurs only in the "Top Beerwuh" area where it 
occupies the ridge crest and upper slopes in the south..eo.stern corner of 
the experi.mentoJ. plot. SUrface dro5.nn.ge is free, but the profiles alJ. 
show evidence oi! slightzy impeded inbernol droinage. Perched water above 
the clojy is to be expecied for short periods o.:f'ter heavy rains. The 
:nn.tive vegetation is simi.lor to that on Beerwah 2 but includes some 
apple tree (Apgo:phoro. sp. ) and fine-leaf Baclcsia. 

(ii) Gleyed podzolic soils 

These soils occupy lower and wetter sites than the nodlllor 
pod.oolic soils and are distinguished by. gley features of varying intensity 1 
pri.n:dpa.J.l.;y :rusty

. 
roo� tracing in �he A2 and yellow-brown and light 

yellow-grey mottling J.n the B2 hor.L.'?ions. They ore related to the meadow 
podzolic group (Stephens, 1955) and ney be regarded as being inbermediate 
between the podzrolic llnCl. gley types. . ·  

Distinguishing profile features are dorker and thicker A 
horizons than.' for the previous group, more definite A2 horizons with weak 
glcy feo.tures, o. fairly sharp change to a prismatic s'Cructured B2 
horizon with gley characteristics, and a grn.duaJ. change from this to 
coo.rse� mottled light grey and red stiff-plastic heo.vy cl� with some 
red mottles hardened to n.Odulcs. The fertility level of these soils is 
expected to be similar to, or slightly lower than that of the nodular 
podzolic soils. 

Beerwoh !± ( loruw sima) • - This soil has o. brownish grey_ surfo.oe 
horizon o.bout 5 inches thick, o. yellow-brown prlsmo.tic structured clcy B 
horizon at o.bout 13 inches, and mottled heo.vy clay below 33 inches. Gley 
features in the A2 and B2 horizons o.re cha.ro.cteristic. 

The su.rfo.cae shmvs some fo.int rusty root tracings o.nd grades into 
brownish white sand with prominent rusty root morlci.ngs below 5 inches. At 
o.bout 13 inohes there is o. shnrp cho.nge to yellow-brown and yellow-grey 
mottled heavy cJ.oiv of prismo.tic or blocky structure with light grey 
nggregate faces ond much rusty root; morld.ng. Mottling increases with 
depth cho.ngLng grnduaJ.1y at o.bout 33 inches to light grey o.nd red stiff 
heavy clo.y vr.i. th few nodules. 
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Beezwoh 4 occurs on slopes o.nd on law s o.ddles below units 1 
and 2. Slopes are sufficient for o.dequate surfo.ce .drainage but internnJ. 
drainage is impeded by the clay subsoil. Intermittent saturation and 
slow lateroJ. leaching of the A horizon would be expected during wet 
seasons • 

. Tho original vegetation wo..s an open forest dominn.ted by apple 
tree with some scribbly gum and bloodwood. Small leaved Banksia sp., 
Hokea sp. and Casua.r:i.nn. sp. occur as a shrub layer. 

BeerNoh 5 ( loa.nv sand) .- This soil differs from uni:{; 4 in 
having a greater thickness of A horizons (porticulorly the A2 ) , o.. 
coarselY mottled so.ndJr clay loom to sandy. clay B2.. horizon wi'cl�. large 
nodules, and mottled light grey and yellow-brownneavy olay with coarse 
prismo.tic structure below about 30 inches. 

The A1 horizon consists of about 9 inches of dark brownish grey 
loOJIW sand with low organic o.ccmm,Jotion and gro.des into a peJ.e 
yellow-greysond A:, horizon with prominent fine rusty root marld.ngs and 
some faint yellow�rown mottles. A slight texture increase to sandy 
loom at about 16 inches is followed by o. gradual change to coarsely 
mottled. light grey, yellow-brmm a.nd. red sandy clay of weok prismatic 
structure. Low to large amounts of �3 inch iron-impregnated nodules 
occur below 21 inches. Below 30 inches the soil is coarsely mottled very 
light grey o.nd red heavy cley with coarse prismn.tic structure and few 
nodules , chDnging grailually to mottled stiff-plastic clay at about 4 
feet. 

BeerNoh 5 is found on gentle slopes in intermediat e positions 
between the nodular podzolic arul gley soils. In places it occurs as a. 
strip orey- o. chain wide, but becomes more extensive on the low saddles. 
Slopes ore mostzy sufficient for fid.r"" surfo.ce drainage but internal 
drainage is impeded by the clay subsoil and the upper sandy port of the 
profile is kept saturated for long periods during the wet season by 
lo.teraJ. movement of water from higher sites. The pattern of mottling in 
the clay horizons suggests that during wet periods saturation in this 
port of the profile is confined to soil marginal t o fissures separating 
the main structural units and to the more permeable parts of the soil 
mass. 

In the virgin state Beerwoh 5 supports an open woodland of apple 
tree and broad-:J.eaf teatree with a sparse to fairly dense low shrub 
layer of fine leaf Banksia sp., Hokea. sp., CaJtuarina sp. and 
Xonthorrhoea spo 

A. coarse san.a,y variant, distinguished by its coarse sand 
component, is recognised in the "top" Beervrroh areo.. 

(iii) Low humi.c gley sails 

The proposed group of low humic gley soils (Thorp and Smi. th1 1949)ha.s been tentatively defined o.s "an intra-zonal group of imperfectly 
t o poorzy drained soils with very thin surface horizons moderately high 
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in organic mutter, over mottled grey and brown glei-like mineral horizons 
with a low degree of textural differentiation". 

The Beerwnh 6 soil is tentatively grouped with t-hese soils 
o.lthough it has textural differentiation in the lower port of the profile 
n:nd ra.ther thick A1 horizons of low organic content. Depth of the A1 
horizons vories in the area and a profile in the shallower range has 
been previously included With low huinic gleys (Hubble 1954). In the 
�i.ustro.lion clo.ssifico.tion, (Stephens, 1956) the Beerwah 6 soil is best 
pla.ced a.s a. poorly-dro.ineQ. meadow podzolic soil� 

This soil occupies lower sites, has wo.ter-to.bles near the 
surfo.ce for longer periods o.nd shows more pronounced gley features than 
the foregoing sai.ls. The fertility level is very low, the soil being a.cid 
throughout with a. low degree of llli;!Jul. ca.tion so.tura.tion and a. very low 
totaL phosphate content, (Hubble., 1954, profile B184). 

Beerwoh 6 (1�.- Distinguishing-morphological 
fea.tures of this sail are a rather thick 1.�..:1 horizon, a. strongly-defined 
A horizon with pronounced rusty root mn.rltings, and a fairly shnrp 
c�e beJ.ow" a.bout 24 inches to o. predorrri.n:mtly light grey sandy medium 
c]cy of coo.rse priSIIlD.tic structureo 

'Jihe A. horizons are about 16 inches thick, mve low organic 
contems ond sh6vv sore white sand speckling a.nd few rusty root markings 
throughout. The A2 horizon is 10 to  16 inches thick and often has free 
water in its lower �art. The si:tndy me<lium clay below 24 inches is 
dom:i.:nmrtly light grey in colour, groiling with depth into mottled light 
grey hea.vy clay with a. white sandy fill between the coo.rse pris:mo.tic units. 
Some profiles have been observed with cemented sandy ma.teriul above the 
clay but these appear to be very patchy in occurrence o.nd could not be 
r:JD.pped sepo.rat ely. 

Beerwo.h 6 occupies gentle slopes mo.rgi.nal to the swampy 
depressions. Under virgin conditions surface drainage is slow o.nd 
intern..."'l.l dro.ina.ge is strongly impeded by the cla.y subsoil. Perched wo.ter 
so.turates the A2g horizon for much of the year, nnd the colour of the 

· 
under:cy:i.ng So.nciY medium clay suggests tha.t this horizon is normally wet. 

The no.tive vegetation consists of o. few scattered broad-leaf 
tea.-trees with a spo.rse "\io fairly dense grcund cover of stunted 
Ca.sua.r:i.:na sp., lfukea sp., fine len.f Ba.nksia spo, grass tree, and heath 
species 3 to 4 Tee'tiugh. 

(iv) Humic gley sai.ls 

The soils in the swompy depressions in the Beerwoh area have 
slightly to strongly developed swru:npy hummock micro-relief and water
tables near the surface for much of the yerxr. 

These poorly drained soils have thick, dark coloured, organic 
surfo.ce horizons overl;y:i.ng strongly gleyed sandy mineral horizons. On 



c.,s.r.R.o. 
Division of Soils 9. 

Divisional Report 
15/57 

morphological features they ore classified -rlith the .American group of 
humic gley soils. 

Bee:rymh 8 (or�an:lq sp.ns:jy �.- The surface 24 inches is a fine 
blocky-structured organic s� loam -,,r.i.. th some dark rusty-bra-an root IIk'l..rking 
in the lower part. This is followed by �white A2g horizon vdth prominent 
bright rusty root mnrkings ond flecks. Below about 40 inches there is on 
abrupt cha.nge to ve17 light grey sandy medium to heavy cln.y with course 
"pseudo-priSIIk"'.tic11 structure. :Then the survey vrus mD.de, free water -rro.s 
o..lwo.ys encountered in the A2ghorizon and the colours of the deeper clay 
suggest per!Ik'ment s�'tur<'ction of that zone. 

Unit 8 occupies gently sloping to flat o.reo.s in the outer zone 
of the swampy depressions. Surface dro_inage is very slow o.nd the soil 
receives run-off o..nd seepo.ge vr:::'.:ccrs from all of the higher nren.s, Incernc:.l 
dro.iro.ge is impeded by the clo.y horizon n.nd perched water sn.turates the A2g 
horizon and the lower part of the A1 horizon for the wetter part of the 
yeo:r. 

The native vegeto.tion consists of sco.ttered broad leaf' teo.trees 
ond apple trees underln.in by dense lovr thickets of fine leaf teo..-tree 
i.Iilela.leuco. decora )_, ·vr.i.th J.Iakeo. gibbosa, Bn.nksio. robur, Pultenn.ea Jeyrloi d� 
Xonbhorrhoea sp. a.nd Leptospermum sp. 

Beervrc.h3 (orgc.ni.c loflm),- This soil occupies the bottoms of 'Ghe 
swompy depressions D..l1d is distinguished from unit 7 by the orgD.ni.c loom 
texture D.nd strongly developed gro.nulo.r structure of its dnrk A1 horizons 
Yrhich nre 24-30 inohes thick, Below this there is o. strongly lea.ched nnd 
gleyed A2g horizon, 12-24 inches thick, of white sn.nd vvith o. ff!Vr fo.int 
yellow IllOttles. At c.bout 4 feet there is o. shnrp cho..nge to light brownish 
grey heo..vy clo..y vvi th coarse 11 pse:.udo-prismo.tic11 structure . In some profiles 
whi·be cemented sOJ.'ldy lumps vrith organic stmning occur c.bove the clD.y 
lo.yera 

Surfo.ce drainage is very slow, o.nd intern.'\l dro.ino.ge is strongly 
impeded by the deep subsoil cl,"'.y. As a result wc.ter fills the depressions 
betvreen the hummocks during the gren.ter pnrt of the wet sec.son. 

No.tive vegetdion is similar to th.:tt on unit 8 except tho..t the �phoro spo is replaced by closezy spo.ced swo.mp IDD.hogaey (Tristo.nin. 
suo..veolens) 10-20 feet high. 

( v) Gleyed soils ·wHh texture contro.st 

Two soils with modera.tely developed ��ley features n.nd n. shr:;rp 
texture contrast o.t reln.tively shc.llovr depth form this group. The surface 
horizons are 9 to 18 inches thick, rdher orgr.nic, o..nd. ha."Ve sandy to loomj� 
texture. The underlying stiff plo.stic clays are coo.rsely mottled o.nd ho.ve 
strongly �veloped ecorse pris:m..'l.tic structure with grey or bluish coatings 
on the pnsm fo.ces. In some profiles of Beerwah 7 there is an 
indefinite A2g 

horizon but this ho.s not been observed in Beerwah 10 soils. 
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On morphological features Beerwnh 7 is closely related to the 
poorzy drained members of the Australian group of meadow podzolic soils 
( Stephens, 1956) although it appears t o be more strongly gleyed and lo.cks 
the typical. A2 horizon development of the oodal members of this group. 
Beerwah 10 is more closely related to the provisional American group of 
humic gley soils (Thorp and Smith, 1.949) but its surface (7 to 11 inches 
thick) mD.y be too low in organic content for this group. Both the 
thickness of the A1 horizon and the sharp texture cont rast near the 
surf'ooe apparently preclude its inclusion in the low humic gley grcup 
(Thorp and Smith, 1949). 

These soils are probably best placed as intergrndes between the 
mendow podzolic and humic g::_ey soils a In the Bcert.rah areo. they are small 
in extent n.nd. ore as socio. ted 'With poo::c ly drained l.'DArsby spots on the 
r.rl.ddle o.nd lower slopes e 

Bee� 7_(2-.0f}JJV_ san£) • - This scil has a very do.rk brownish 
grey lollley' snnd surface W�!.th organic 1r:D.tter r..ccurr.ulation and pronounced 
rusty broWn. root marki11go Below about 5 inches the organic matter 
decreases, the rusty brown root marking beco;:nes mo::':'e :requent, and in 
some profiles there is a grDilual change to an indef'ini t e bleached A2 
horizon 2 .. 3 inches thick imnediateJ.y above the c".J.o.y. At about 18 i�es 
there is o. sharp t exture ch.n.P.ge to mottled yellc;.r-brown and grey stiff 
heo.v;y cley with s'l:;ro:ng..cy developed prismatic structure o Grey and light 
grey coatings ore promi.nent on th.� pricm face::;0 In this horizon root 
:mo.rld.ngs are rll.sty brovm within aggregates a�ld lig)lt grey-brown on the 
fo.ces. Below 27 inches the soil is mostly mottled very light grey and 
yellow-brown heavy clcy of coarse prismatic structure grDil:i.ng with depth 
into creru:w white heavy clay W:r.."!;h ochreous mottling� 

This soil is found. �ong the :Diddle n.orlhern ba.rildory' of the area 
on a gentzy sloping site. co.rr;y:i.ng scattered 'broad-leaf tea-tree , munerOu.s 
stunted ,WJcea; ,gibbg§...q., fine leaf �s:i� spo , .QE].listemon ;eachypl:wllU;s, 
I.eptos;peri!lf.ill sp::> a!'..d a dense cyperaceous grOu.nd cover. The area is 
poorly dra:med to marshy with very slow surface drninage under natural 
conditions, ond. internal dra:i_nage is :i.mpeded by the cl[\.Y .. 

J3eervr<::;.1 1 0 ( l.Q� .,- This soil is distinguished from Bcerwoh 
7 by its heavier surface texture, shalle71" depth ( 7 to 11 inches) to B2 r ... orizon, mld absence of A2g horizon. 

The surface 7 to 11 inches is a dn.rk brO".mish grey loom to clay 
loom, rather orga.nic and nandy, with rusty yellow-brown spots and some 
dark rusty root-·lll£lrld.:ngs. Below this is o. s!'larp change to a mottled 
yellow brovm and yellow grey hen:v;::r cln;y with strongly developed prismo.tic 
structure, The prisrn.' surfaces have strong grey and light grey coatings 
crossed by light grey-brovm root tro.cir.gso Vlith depth the sail grades 
into slight]¥ mottled vdlite stiff heavy clay ·Nith some ecorse prismo.tic 
structureo 

. Beerwnh 10 is very limited in excent occurring only in one 
area as smn.ll patches o. few yeards o.crcss, fo .• · ... 'Iing a. complex with units 
4- n.nd 5. It occurs on the mid-slope nite.s occupying smn.ll mo.rslzy' spots 
with slow surfuce drainage O....'rJ.d strong:ly impeded internal droi:noge' often 
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In the survey o.reo. this soi:].. ho.s been cultivc.ted but the 
nn.tive vegetation is believed to ho.ve been very similAr to thn.t on unit 
? • Follovring cultivation Schoems sp., Juncus sp. n.nd Cyperus sp. ho.ve 
regenero.ted. 

(vi) Ground wn.t er podz ols 

Soils with the morphological feo.tures of the grcund wo.ter 
podzols (Stephens 19 56) occupy o. very smn.ll o.reo. mnrgino.l. to o. minor 
drainage line . Characteristic feo.tures bre orgDJJic so.ndy surfo.ce 
horizons speckled with "VIhite sn.nd groins, well defined so.nd.y A2 ho�zons 
o.nd cemented organic po.n B2 ho1·i""'ons gro.ding below into lumpy orgaruc 
sto.ined B horizons. At depth there is o. very light grey pri.smo.tic, 
heo.vy clo.f which is regnrded o.s o. D horizon with respect to the developed 
soils. 

Beerwah 11 (Orgo.ni.c sn.ndy loom) 0- This satl ho.s o.bout 13 inches 
of dnrk organic lonnw so.nd surfo.ce of loose consistence grading into o. 
vvh:i.te sD.nd A2 horizon 9 inches thick. Below 22 inches there is o. gro.duo.l 
cho.:nge to o. po.tchy light grey-brown orgo.nic-sto.iiled sn.nd B1 horizon 
g.uo.ding with depth into very dArk brown, mo.ssive, orgo.n:i.c pan below about 
30 inches. With depth the colour lightens ond the pan gives way to lo.rge 
;)l'go.nic-stnined cemented lumps. This horizon often contn.b'ls free wo.ter 
nnd is underlnin below 48 inches b.Y o. light grey stiff-plastic cln.y. 

Surfnce dro.inD.ge under nn.turo.l c onditions is slow and interno.l 
drainage is strongJ.y impeded. From observo.tions &ring the survey it 
seems likezy that the B� horizon is so.turo.ted throughout most of the yeo.r 
o.nd that wo.ter is perched temporo.rily on the organic po.n during wet 
periods . 

CUltivation ho.s destroyed the no.tive vegetation. The few 
:t.mo.nining plo.nts suggest that the soil supported a heath-like vegetation 
including Dillwyn:i,o. sp ., , Aotus sp. � Leucopogon sp., Sowerbaea sp. and 
Xnnthorrhoeo. sp. 

Bc.erwnh 1.2 �Organic Loo.m,y so.nd) . - Beerwoh 1 2  is distinguished 
from Beervrnh 11. by an A horizon of ro.w organic mn.tter a sanewho.t 
indefinite A2 horiz:on, Rna sho.llovv depth to the organic pan. The surfo.ce 
4 inches consist s of very do.rk grey-brown ro.vr organic matter strongly 
speckled with white sand groins grading into o.brut 6 inches of orgD.l'l.ic 
loamy sand. Below 1 0 inc hes there is o. gro.duo.l change to o.n ind.efin:i te 
A2 horizon of brownish grey so.nd'wbich is underlain at 16 inches by o. 
very dD.rk red<lish brown, mn.ssive, organic pan. .L\.t 30 inches there is a 
gradual change to large whitish cemented sandy lumps w.i. th some organic 
sto.ining. This ln.yer contains :f'ree water o.nd is underlain below 50 
imhes by whitish heo.vy clay coarsely mottled with brownish yellowo 

Drainage is o.s for unit 11 and the vegetation appears toha.ve'l:een 
simi.lor but denser. 
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(c) Topogm.p..1.ic and drainage relationships of the soils. 

In this area of high ra.infa.J..l and relatively uniform paren:t 
materials the most striking diff'erences between soils sho\v strong 
correlation with differemes in drainage status of the units. These 
drainage aif'ferences are due to the combined effect of topographic 
position, surface slopes , ana the relative perroeabili ty of the various 
horizons of the profiles. 

Soil boundaries bro adly follow the contour pattern,.e:xcept 
Yib.ere wet conditions are localised in some mid slope positions owing to 
:minor irregularl ties in slope and the pattern of parent materials. 
Gener� the ooaular podzolic soils occupy the higher a:rrl more sloping 
sites where drainage is relatively free and the humic gleys are restricted 
to the poorly-drained depression.Cl, Betvr9Pn thesP extremes the degree of 
development of gley features reflects the intensity of drainage 
impedance. The mrmal topographic sequence ( see Figs. 1 and. 2) is from 
r.odular podzolics, Beerwah 1, 2 and 3, on the higher slopes, through the 
gleyed podzolics Beerwah 4 and' 5 in mid-slope positions and on low 
saddles, to the low humic gley, Beerwah 6, on lower slopes and the 
humic gleys Beerwah 8 and 9 in the marshy drmnage depressions . In 
places some of these units occur only as narrow more or less 
transitional belts across slopes. 

The ground water podzols and gleyed soils with texture contrast 
lo not form part of the general pattern, and are both limited to single 
occurrences in mid-slope positions . The former have developed in 
colluvial accumulations of sand. overlying a clay (?) D horizon of low 
pe:cmeabllity. This layer has restricted water movement resulting in 
saturation of the overlying sands during wet seasons. Downslope 
seepage to t hese areas probably maintains the perched free water table 
in them for long periods . In the gleyed soils with texture contrast 
cluy subsoils of low permeability occur at shallow depth end the 
presence of .Juncus species and other plants cannnon to wet envirornnents 
suggest that wet conditions in the A horizon continue for longer periods 
"than in all but the poorly drained gley soils o 

Accumulations of ferruginog.a nodules are limited to sandy 
horizons and the upper parts of underlying cl ay horizons of t hese soils 
in Yfuich frequent alte::J.ations of partial saturation and relative 
ary.ness are to be expected under present climatic conditions. 

(d) Soil Fact ors Affecting Use 

The pr:Lncipal factors limiting the potential of the Beervvah soils 
for more intensive use under pastures · m fodder crops are their poor 
moisture relationships nnd their vrell-kn.own lovr nutrient status. 

Despite the high mean a.nnuai roini'all of the area there is 
great variation in the annual totals, seasonal distribution and in the 

amount and int ensity of indivicl:uBJ. fallsfl These conditions coupled witn 
the lovr field capacities of the sandy horizons ana vvide ranges of slope, 
topographic position and depth to clay subsoils, produce a great rallge 
of so:Ll mo.i.stu.re condit ions vvithin the area.. Although differences in the 
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r:�isture regimes of the s ai.l type s cren.t e  problems in their mn.mgemcnt 
for plnnt production:� the. range of conditions within the land.scn.pe n.s n. 
"vvhole rnD.y well be o.n n.Clvnnt n.ge if the c mntry i s  developed. It should 
e nsure a more even spre n.d of pasture product ion throughout the ye n.r if 
holdings i:noJude the full rnnge of soi ls from ridge crest s t o dra:i.na.ge 
dcpression'3 .  

I n  yem-s of well dist ributed high rainfall, the best-drained 
soils with deep sandy A hor i_z ons (Beerwan 1 n.nd 2 ) should provide the 
most suit able moistu:ce co:rulitions for · pln.nt growth . When rainfall is 
lovr vrith n. poor d.i.s·c r·ibu·; ion of fnlls , tho gley s oils (Beerwah 6 ,  8 and 
9) of the lower site s  wouJd -o e eJ'.:pe ct ed t o  provi de the longest period of 
sui t n.ble soil moi st vre c o::1di ti or.s and the freely drained deep sondy soils 
will often be droughty . 

For developmf,.''l.t t o  sovm pn.sture s or crops t he gley soils -
Beerwnh 6, 8 and 9 - wi:a reqtd.re sot:1e drainage in oll but relat ively 
dry yenrs . While this must ·oc effect ive enough t o  prevent serious 
wn.t er-logging during �·ret periods , over-drrll.nage should be avoided for it 
might well leo.ve t he s oi�.3 too dry for pln.nt gl�owth t cnm.rd the end o f  
th e wet seo.son when t emperature condit ions are still suit n.ble . Controlled 
draino.ge by suito.."'.Jle checks nlo�Lg main drains t o limit lowering of the 
wat er t able durlng ver-:1 rlr.y perioG.s shou,_d be an �ryort ant fo.otor in 
getting :rnDJci.liiUlil profru.ct :Lon from t.he se soils , S o11:e t cinporo.ry drains from 
o.reas of gleyed soilr, on higher· sit e s  v.3.1l n.J_s o be r..e cessary in vret 
ye ors o 

Tho rutr1ent st o3.JlJ.s of s ane soils of thG coast al lowlands have 
been di scus sed previously (H..i'.Jble 1, � 9Yt.� in genero.l t erms on the basis 
of laborat ory dat a Md kna:rlc�e oi' s :i.miln.:i:' s oils from s cuthern Australia. 
Tvm of: t he profiles stuctLed O.'.�e :from the BeerNnh area - B 1 84  represent ing 
Beervro.h 6 o....-n.d B 1 83 which i s  clos ely :;."'eJ.o.t ed to Beerwah 5. Dat a  for 
the se and oth er nodcl� p:Jdz o::Uc soils from the con.st n.l lowlands 
(Cooldrnke : in pre ss ) im1:i.ca:c e low t o  -:rery low c ont ent s  of phosphorus , 
:r.itrogen, pdc assiurJ ru1.Cl c':l.J..cium, S evere t o  moderat e deficiencies of 
the se element s for .r;rm;th of :;;msture a;:d crop plant s are cert ain  in oJ.l 
of t he sn.ndy soils of the are a,. 

Det ailed s·l;ucl.:.es of the nut ri ent st o.tus of Beerwah s ai.ls by 
pot and field e:>..-perime :rr.t s ore being made by the c . s . I .R. O .  Division of 
Plo.r.cc Industry o Rcs1:!.lt s of this work on Bcerwnh 6 soil report ed by 
!J..DD:cevr o.nd Bryn..'l'l ( 1 955 ) ::-her;: that heavy applications of phosphatic 
fertili.zers are nece s sm7 for goocl plo..nt grovrth' and that significant 
responses have followed apr<"�j_cn.tions of calcium, potn.ssium, copper, 
zinc n.nd nitrogen. A s lit;ht ::-ron: " ""' "" ,... .._ "  :::::-l��l::-�.'?:num ftJ::'tilization ho.s 
t.lso been obt ained " Simi lar dc::'i.ci e m. · �  of great er or le s s  severity 
C0...'11 be expectec1. with nll of t he s n.ney l:leervfn.:l s oils . Los ses of s oluble 
nutrient s by leaching during p eriods of heavy rcin are t o be expect ed 
on the san.Cly s oi l .  Thi s should be borne in mind when c onsidering 
mnintenance fert ili ser D.pplic a.ti on following deve lopment of t he area .  
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flPPENDIX 1 
SOIL TYPE DESCRIETIONS 

Descriptions 

Dork browriish grey (:n* .  1 0YR. 4/1 )  loosv sand, IID.lch 
speckling:;� very weak crunib structure , loose when dry 
o.nd e:x:treme]y friable when moist . Grncling int o :  

Light yellow-brown(2 . 5Y  8/S) lo� sand, structurele s s ,  
extreme]¥ friable when moi st , smoJ.l nmount s  of soft 
�1. inch nodules . Changing gro.dunlly t o: 

· t · lJ.ow,.brovm 2 . 5Y  8/5) snndy loom, b�c�ng 
yellow-brown m. 1 0YR  178) with depth, mass:Lve 
st:ructureless in plo.ce�  ' very friable when moi st ,  
siiiDJ.Jl o.tnotmt s of soft �1 inch nodule s .  Changing 
slowl,y t o: 
Yellaw-brown (m. 1 otR 7/8) sanay clay loom - sDlld.y 
clD.;y;, wit h some red-brown mott ling, :mo.s sive t o weak 
blocky structure , large amount s of soft �-1 inch 
nodules .  Gra.ding int o: 

Red (mn 1YR 4/8) he n.vy cln.y with c oarse yellow-'brown 
nnd light grey oott1ing, stiff-plastic when wet , 
some soft t-1 ,  inch nodules . 
Mo.x:i.mum. 

�c J.funsell s oil colour :aotntions IIJD.rked thus 11 " m" , are for moi st 
or wet soil; a.ll others a.re for oi.:;. .. -dry soi l .  
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pescri:gbion 

Browni.sh gl'C;'[_�. 1 0YR  5/1 ) lonm,y sand, much white 
speckling ond some yellovr.i.. sh grey pa.tches, very weo.k 
ecorse cr.:urib structure, very fria.ble when moist o.nd. 
weclcl.y coherent; when drJ• Grnding int o :  
I.fi.gj:};_y�llow-grey (m., 2 a 5'1 8/6) loamy sa.nd, With 
brownish grey n.IK1 light yellow-brown pa.tches,  
structureless$  :!. ::.  : :: :::. -.-;�-:..:: �-� Q::,.· 2..11.l e:xtrerrely f'ria.blc 
when moist . Chn.nging gra.duolly to : 
FDinfiJ,y � led ;tcJ.low-brown (m.. ·J om UB) sond.y cley 
loom, massive t o  weak blocky stzuctiu:-e, very f'rinble 
When moist ,  smnll o.rnou.nt s of' soft *4 inch nodules:� 
few pieces t in.r::h s:i.licn. gra.vel. c:1.a.ng:i.ng slowly to:  

·.rellow-brown m .  1 OYR /8) sn..11.d,y medium· clo.y' mottled  
wit h  red m .,  2 o :?1� 4 (3 o.:nd some yellow-grey p IIlllSSi ve 
t o  wenk blocky structure, f'�:-ia.ble t o  fi nn  when moist , 
modera.t e nmoun{� s of' �2 inch soft nodules most J.y in 
red mott le �  SOin "l fine silica. gravel . .  The upper port 
of this horizon i s  domiiJD.ntly yellow-brown, the red 
mottle increa.sing with depth . Gro..cling into:  

Conrsel mott lou �ec�, 1 . 5YR 4 8 o.nd vc 1i t 
bluish re m. 2 ..  7 1 h0n clo; with sam Ycl ow-brown F�ches,  IIL1.ssi ve  o.nd stiff-plastic when 
wet , few fine nodules in red mott le, some fine 
silica gravel . Changing gro.du.aJ.ly t o: 

Very li___W,t R; �ey hea·vy _clay C() �t'SCly mottled with red, 
d.DJ:k r�d and pr-lgh� �}:�o-.-r1 stiff-plll.stic when wet , 
some fine sD.ica gravel.  
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BEERVlAH .2 

A 2 

0 

Descripti on 

Brownish grey (m. 1 om· 4.5/1 ) lon.nw so.n.d., with fe'Vr 
yellovdsh g;rey patches ,  wenk fine blocky structure ,  
:f'ria.ble when moist , s ome course sa.nd o.nd. fi ne  gra.vel .  

�ruling int o :  

Ver:( ligh.t yellow-grey �m. 5Y 7/2 .5) sond. to loDSY �' with faint orowni sh grey o.nd. yellow-brown 
mottling, structureless,  very frio.ble when moi st ,  
some c oarse sa.nd a.nd fine gro.vel, few rusty brown 
concretions o.nd. :k inch nodules in same profiles . 
Chnnging fairly q¢.ckly t o :  

B1 1 0 �
8 Light yellow-brown (m. 1 0YR  7 . 5/8) sandy clo.y loiun, 

weok coarse blocky st ructure , fr.io.ble when moist , 
some coo.rse sa.nd. ::md fine gro.vel, modero.te amount s 
of no�les . Changing slowly t o :  

B2 1 6  
1 

B2 24 
2 

( �.2 
9 

1 9  

1 7  

33 

Yellow-brown ( m. 1 0YR  6 . 5/8) snnay clo.y or so.ndy 
Iiediuin clo.y, some reddish brown mottling with · 
dept h, wea.k: blocky structure, very firm when moist , 
very lorge omount s of t-2 inch nodules, same silica. 
gro.vel o.nd coarse s and. Gro.ding into: 

82 :Mo:x:i.nnml. 
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Light brown....:!ih greL(p_,_�QYR 5/2) loaJI\Y sand, with 
mch wro.te speckling, wea..lc blocky to crumb structure, 
extremely friable when moist , surface -;l inch 
slightly compD.ct n G-�·adirc.g int o: 

Brownish whit e sand or loamy s�(\, faintly mottled' 
-r.tr-i th bro�,,.,_.,.; '"''- ..... �,·� � ·1·1 --: - � -L-:� ··cllOI'l �tructureless n..._ v �.&.,�... v •• c:r� . _,.; """""""' "- ·  J.. • •  �..� v -.�  .J J I.J 1 
extremely fri o::.ble when moi s·� , much rusty brown root 
ma;rkings o Changing over 1 inch to: 

Yellow-br� ( m., 1 <J.t.R .?.2_ttm heavy ylat of'ten sa.nd;y, 
mottled vr.i.th yell01f!�r;rcy ft<. 2�5Z 7£)_, sane reddish 
brown mottle with depth, strong prismatic to bloclcy" 
structure with mott led light grey ( m. 1 a!R 5/1 ) and 
rusty brovm (mtl · 5'2 5/6 ) n.ggragatc faces, very· 
firm when rr.oist , mch rt.J.sty-brmm root marld.ng ,  
trace of silic� grave: o  Ch8.!\:.,rring gradually to: 

Mott led!oj-llow-hrovrr.. __ ..l�.:-1.1§)5/4) light grey (2 .. 5Y 7{_9_ Dx�d red _I�" � GR_) _ heavy clay, weak 
coarse blocky strt'.cture, s·�.i.f±' plastic when wet , . 
prominent IUsty yellovr root marld.ngs , tro.ce of f'ine 
silica gravel, few sof'i:; �1odule s in the red mott le .  
Grading intc�  

L� t y ;n� · 2 . 5Y i60) heavy clay co8:7sel)y mottled ' 
vn.th red r..� > 7 " 5R  3/<-:> and �ome light browmsh yellow, 
massive o weak c oars e bloc�.cy structure, stiff plastic 
when wet , trace of silica gravel, few -!- inch nodules 
in the red !!lOtt le o  Changing grnduo.lly to :  

Light grey heavy c}ay co�sely mottled with greenish 
white and re�, massive and. stiff-·plastic when wet . 
Ma:x:J mnm. 
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Dark brownish �rey ( m. 1 OYR 4/1 ) loanv sam, DllCh 
white speckling of fine quartz sand, low amount of 
organic matt er, weak fine blocky t o  crumb st ructure ,  
extremely friable when moist , colour becoming very 
patchy with depth . Grading int o :  

Very lig'ht yellow-grey; (m. 5Y 7/2.5) sand, f8.:i.rrl;ly 
mott led with whit e ,  broWnish grey and. yellow-bro� 
structu.reless in place n , ext reme ly friable when moist , 
prominent rusty yellow root markings . 

- Changing slowly t o :  

Ma:x:i.mlm. 
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Dark brownish f'l-'8Y ( m, 1 0YR  7/1 ) organic lo8ll\,V sand 
qr loagy s�th organic matt er, much white , 
speckling vr.i.. th 1ine c;;).8.;i:' � z;  s and, wenk crumb t o  fine 
blocky structure , excremely friable when moist 1 very 
porous mat erial vlith r....unerous fibra .. .ts root s most ly 
with dark rusty bJ:-own out }j.nes a Grading into :  

Brovmish g;:�v �m., 1�crqt_ljj�a.nd )c o loanw sand with 
.;!:i;gb,t g:r:ey n;nd O.O.,.'t:•k _ brOYJ!:lJ:f3.h_g;:E:J:: patches· a.ncf little 
organic m-�tt er .. very wenk f inch blocky unit s, 
extremely f'.:..."':i.O..ble w.hen 1r::.:�::".3·� , :mnny roo·i:i s with 
prominent ru sty bro·wn out line s o  Changing fairly 
quickly t o � . 

Whit e (m. 2o5YR 8j2) o� �,-relJ! :q_ght brownish gre;y: 
· 

sD.nd., some rusty yellow-brovm inclusions ,  st ructure
less in plo..ce, "lrot o.nd friable , prominent . rusty 
yellow root lines in the upper part of horizon, 
wo.t er t able usua.lly pre sent in this levrer. 
ChAnging_ grt?-c.uo..lly to :  
Whit e (mo 2 �� 8/2) c�ye sD.ncl. t o  s o.n loom, 
some ' yello�v_.ormm (m. 1 0YR 7/8 patches, structure
le s s ,  e:xt::;cmely f::--lo.ble when moist , nunerous rusty 
yellow root :m.oi:itling3 o..n.a· t::::'o.ce of fine sillco. 
gro.vel,. Changing quickly., sometimes o.bruptly t o: 

Very Ji@t blui.sh; gre;L_(m. ::J 8/1 ) soild;y; clo.y to 
aand.y_}£Dd.h£� clo.y_2'ott�ea. ':2-:th �:ellcr.v-brown 
� 0� 7 ;3') , coax:Je 'b:�ocky t o  prismo.tic 
structure� plastic whe;.1. vret 0 rror.rl.nent rusty 
yellow ��oot rr.m:-ldngs u 

Very J4-.e-hL�1tll.sh &E_�_iJE . 5f _ .S/1 ) heavy cln.y with 
prOI!l'\.�nl!_-c�...£_})2:_q�1ish yellow mottling, II!D.s si ve 
to conrse pl"'isro.o.t:Lc :Jtructur..:; · with brownish whi to 
so.nd veins bc·�wee:.1 Dgl3;l"'egat cs ,  stiff-plo.stic when 
wet, lighb grey-b1'0Y,n root mo..rkings , trace of fine 
silica grav:el_, some pl"'Ofile s ho..ve s ane reddish brovm 
mottling in +, h;_ f' h0-r�; '7,f"'n, C ontinu.1.ng with minor 
colour o.nd t cxbJ.re clifferences :co :  
Moodmun. 
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V.eH dSrlt brGwnish � � sand with organic 
iliB:t er, often with as roDgrownish tinge and 
rusty broWn. flecld.ng, gramlar t o � inch bloclcy 
structure 1 friable when moist 1 strong rusty 
brovn root marld.ng. Grading into: 

Dark brownish grey loanty sand with slight organic 
ms.tter, f'Bint brownish grey patches am white 
speckling, very we8k fine bloc� structure, 
:f'riable when mist ,  pronounced rusty brawn root 
markings . 

. . Mottled brownish white, ;yello\v-grey and yellow
brown send t o  sandy clay loam, . massive 
structureless !n PlB.ce, :f'riable when moist, 
pronamced rusty root ma.rki.ngs .  An inde�te 
horizon not pres�nt in all. profiles and often 
on:cy- 2 to 3 imhes thick am we� defined. 
Chazlging abrupt:cy to: 

. . Mott1ed li.sb.t� 8Xld �-broWn st¥'! � 
oiay 1 sana re f3 'brown �Jlng, well evr3 d 
3 to 4 imh prismatic structure 'With grey 
marld.ngs along asg}:'egate faces, and rusty brown 
marldngs within aggregat es. Chqing slowzy t o: 

V,e:cy liP.ht .!ci-ey sti:f'£' heaw $ley with ochreous 
red mattiGlg7 massive to coarse prismatic 
structure, stif'.f'-plastic when wet . Gha.nging 
gra.du.aJ.1Y, to: 

Veq ' light grey ( oreapw when moist )  sti:ff · heavy � with sane oohrews mottling, stiff-plastic 
wn.en· wet .  Contiruing to: 
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Very;' �k brownish grey (m. 10YR 2/1 ) organic sanq.y 
� m.tch Wflite speckling and some rusty brovm 
root· markings, fine blocky structure' friable when 
I!Xllst, very porous material. Grading into :  

Very dark brownish grey (m. 1om 2/1 ) oz'sanic sa.n.dy 
loam or lighter with light '  brownish grey ]?B:tches 
proDJUilOedwhite spec;lltling, sane rusty b;-ovm 
roab-ma.rldngs, w� :f'ixle blocky structure 1 very 
i'r.:ta.ble when nni.st , very porcus mat er.taJ.. Changing 
:f'airzy qpio:tc:cy over 2 inches t o: 

�-�sh uey d;izy;t.ng white sand or l?OJIV 
S8id, rusty yellow-brown root markings ard 
:f'im imlusions particular:cy in the upper p!Jrt of' the 
l:lor.J.:aDn. mssi ve - struct'Ureless, very friable when 
Dni.st, water table in this horizon usually uelovr 2J�. 
ioohes. Changing abrupt:cy t o: 

'V.er;y light grey (a±;y:tpg white) sandy heav:i· clo.y:> 
· 

with coarse orDJJge-brown and browinsh yellow mottling., ? 
coarse pseudo-prismntic structure, stiff-plastic wr.en 
wet . 
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Description 

Very dD.rk brovmish grey (m� 1 OYR 2/1 ) orgo.nic lorun. 
speckled

'
with white when dry, few rusty brown root 

mDrkings, fine grn.ru.lor structure changing below 9· 
inches to st rongly developed � inch gra.mlor unit s, 
frio.ble when moist . Grading through; 

li t brownish re m. 10YR .. 5 1 or anic san 
loom or loeyny sand, weak fine blocky st ructure, 
usually saturated in this horizon. Some rusty root 
mo.rkings . Ch�ing fairly rapidly t o: 

Very light grey-broWn. (m. 1 0YR  8/1 . 5) (9¢ng. white 
sand or clayeY sand, same pale yellow mottles, 
structure less , saturated for mch ·of the year, :mD.y 
contain some soft orgi:mic and/or iron cemented 
nodules 2-3 inch size, tro.ce of fine silica. gravel. 
CbD.J:Jging o.bruptly to: 
Very ligh.t bluish �Y (�ng whit e) so:ndy medium 
'lm heo.;vy clo.y, with f'oint · bluish, g�enish o.:nd 
yellowish �1 inch po.tches,  coarse 1 1 ·pseudo-prismn.tic11 
structure with annay fill "h3tween unit s ,  stiff-plastic 
when wet 1 · some silica gravel o.nd in some profiles 1 -2 
inch hardened iron and/or organic lumps .  Gro.ding into 
stiff plastic heo.vy clo.y wi. t h litt le sond with depth .  
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Description 

Dm:-k brownish gr;ey ( m. 1 OYR 3/1 ) lo� t o  clo.y loam 
rather argn.nic and sondy, mn.ey s!Il£l.ll rusty yellow brown 
spots on:1· same white speckling , fine irregulD..r blocky 
st ructure , friable when moi st . Changing abrupt ly t o : 

Matt led llow-brown m. ' 1 OYR 6 � and ligb.t yellow-gre;y 
m. 2. 5Y  8 �1'-'..:.. vy c;J.ay, vith dark "bluish grey 
m. 2. 5Y  4/0 and light grey st ained aggregat e  surfaces, 

some rusty bravm root:mD.rkings and many light grey-brown 
root channels , strong coo.rse prismatic st ructure , 
stiff-plo.stic when wet . Grading int o :  

Very light brownish grey (m, 1 .0 YR 5/2) drying whit e 
heavy clay:, 

'
with some yellow-brown :mOttling ' 

(m. 1 0YR' 7/8) , course blocky st =ucture ,  stiff-plastic 
when' wet ' t race of fine silica gravel, macy light 
grey-brown root channels , few ru sty b!'O'.m root 
markings . Changing gradually t o :  

Very' li@t g:r:ey t o  wbi te ( m., 1 OYR 8/1 ) sandy heavy 
clo.y, with few coarse yellcw-brown and red mottles 
and some bluish o.nd greenish ·  pat ches , some sandy 
pat ches along cleavage lines ,  trace 2ilica gravel. 
Contirruing to : 

Mo:x:l.m.un. 
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sllJ:ld1 with mch · te speckling, weak . crumb t o  
grmula.r structure, very friable when dett some 
light brownish grey pat ches with depth. Grading 
intio: 

Very lifzb:_t yellowish cwey or white s8lld, inassive 
and structureless in place, s of't when wet , weakly 
oaherent when dr,y. Changing fairzy q¢.ckJ.y to: 

Patchy dark brownish grey (m. 1 0YR 3/1 ) and light 
grey-brown organ:tc sand, texture and. aark colour 
increasing with depth, massive in place, friable 
t o  firm when wet . Grading into: 

Mottled dark grey and dark brown arga;n:i.c :paA, genera:LJ:i mssive and hard in most profiles, lumpy 
in others . Grading through large organic stained 
lumps to: 

�t grey heavy cl�, with brawn ana reddish brown 
�ng an:l greeni patches ,  stif'f-plastic when 

wet , s ame sandy fill in crevices .  
Wat er-t able above this horizon. 
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Description 

Very dark brow:nish grey ( m. 110YR 2/1 ) organic loa.nv 
sand or llgl, � ;::,:; mci:1 -rd:Ut e  speckling, weak bl?cky 
structure , ext remely f'r:i..able when moist . Chang:t.ng 
to: 

Brownish grey sima, ·with darke r  pat ches ancl m.1ch 
whit e speckli ng ,  massive st :ro.ctureless, extremely 
f'r:i..able when moi st . Changing fair?-Y rapidly to: 

Very dark redili:.�h brown m. 5YR 3 3 � 2 or vc 
dark gre;x:_ (!.!:. 1 OYR 2 . 5 1 organic pant organic 
loam;y- sn.nd t extu.re becoming light er m.t h depth, 
mas sive structure , very hard when �� with depth 
the pan is most ly brown (m .. 8. 5YR  5/6 ) ond mo.y be 
massive o"!' lumpy, Grading int o :  

Mott led whit e an.d. yellow-grey pan, with bro"!ffi 
orgo.n:i.c st aining; somet imes massive structure but 
genero.lly lumpy unit s  6 t o  1 2  inches across, very 
ha.rd. when d.r.r . Wat er--t o.ble in this horizon whe n 
exo.mi.ned. Ch�!.r..e Jc o : 

YVhi te heavy cla;y, with coarse brownish yellow and 
brown rottJi:nm; decreasing vvi th depth, massive and 
stiff-plastic wher:. wet . C o:rrt iiilling t o: 



Mapping Unit 

Beer.vah 1 

Beervroh 2 

SOIL ML\J? OF THE BEERWlili EXPERIMEN.rAL lillE.A., Pl\.RISH OF BRIBIE, COUNTY OF C.ANl'i"lliG, S.E. QUEENSLiiND 
SCAIE CHAINS 

K E Y  • 

SOIL UNITS OF THE R&EIDVAH 1\REA. .  

Disti.nct:i. ve Features• 

Th:Lck ye:UOW-bro·.m sandy loDm B horizon, yelloll
brown mott led with red sandy ci!y B2 horizon 
coa.rsezy mott led heavy clay below 5 f'eet .. · 

coarse mottled heo.vy clay below 40 �moos . 

Great Sail Group 

� Later.i.t:ic podzoJic sails (Stephens, 1 956 ) 

Yellow brown sandy clay lorun Bl at 1 2 :i.nches,yellbv}Ooo ) 
brown IOC>tt led with red sn..."'ii.y c o.y B2 at 27 inches, l 

Beerwnh 2 li-s f'or Beerwnh 2 
but vr.i..t h  bright er coloured B n.nd 

coo..rse sandy high coarse sund cor.1_ponent . 1 
) 

C oarse t eXtured s oils e s sentially podzolic in 
charact er, underlain at depth by mott led 
kaolinitic c lays . Horizon boundarie s are 
dif'fus e and the A2 horizons are usually f'ero:cy 
definedo :rer:ruginous nodules of' vn:rying si ze 
occur in the lower .L., B and B-C horizons often 

with heavy D..CcUIIRllations in the B1 and upper 
part of the B2 • 

vcrient , 

Beez-,;m.h 3 1 6 inches t o  yelloiT-brom1 snndy t o  medium clay B2, � 
coarse oottled hea�zy clay below 36 inche s .  A2 more ) 

Beerwnh 4 

Beerwah 5 

definite, m.lch higher coarse sund component ai'id � 
larger nmount s of' nodules tho.n above soils . ) 
Sundy surf'nce, bleached A2 horizon ·with :rusty root- ) Meadow pod.z olic soils (Stephens, 1 956) 
II'llrkings, a sharp chn.nge 'l;o prismatic clay n.t 1 3  ) 
inches , c oarse mottled heavy clay below 33 inches .  ) 
About 9 inches of' dark surface, very light yellow
grey A2 with gley f'en.tures, coarsely mottled sn:ney 
clay vn.th large nodules below 21 inches, coorsezy 
mottled heavy clay below 30 inches. 

· �urf'ac�s darkened by organic matt er, 
_
bleached 

� Imperf'ec.tly drnined s oils with coarse textured 
1 ... 2 horJ.Z.Ons , and a shn.rp chAnge t o  f':me 
textured, coarse structured B2 horizons . Gley 

) features :i.n A2 DJ:rl B2 horizons . 



-2-

llopping U�t Distinct:i. ve Feo.tures Great Soil Group 

Beerwoh j Ja. far � 5 but; with hi.gh ooorse sazld oanpcment . 
coorse s� 
var:i.ont 
Beer«ah 7 

Beerwah 1 0  

Beerwa'l1. 6 

Beerwo.b. 8 

Bee:r:wah 9 

Beervmh 1 1  

Beerwnh 1 2  

A dark somewho.t argnmc surface, a tb:i.n indefinite � � RelAted to meo.dow podzolios { see above) 
shDrp chazlge to m::rlitled yelloN-brown prismat:i.o cley" but with strongl\1 gleyed feo.tures o.nd. 
at 18 inches · grading i.nl;o crOOlJV heavy ol.ey- w.i. th by compo.r.i.son feebJ.e -� horizon. 
depth. . . 
Simi.lnr ito 7 but w:i.th sCI!le"'llha:t orgon:i.c l.oam surf'o.ce, 
:oo A2_ horizon, and sh.a.rp change t o  pcismatic cJey o.t 
9 incnes. 

� Relat ed to lrumio gleys { sec below) but less 
orgnnic and with shorp texture change at 
shnJ J ow  depth, . 

Thir. to· m::>derately thick surface of J.ow orgamo 
corrt ant 1 :proiJCJU!]Oed bleached � with gley feo.tures. 
Wat c r- tabJ.e o.bovo wh:i.tish pr.ismltic clay o.t 2.4- iDches . 

Low humtc gley (Thorp ani Smi. th 1 949) • 

Pocrzy rlroined soils with thin organic 
surface horizons aver gleyed mi.neroJ. 
horiZIOn3 with l.cw degree of texture 
d:tf'fere:::Itio.tion. 

V ertJ thick, orgo.nic1 sonqy 1oom surface horiZons, 
bl.ec.dhed A2 sc.nd horizons w.i.th gley features, watel..._ 
tabJ.es a.bove g1eycd11 �.:::�.:::·.:G.-v -prismat:i.c'' ol.ey horizon 
at; l: a :inches. 

l Humic gley soiJ.s (Thorp & Smi. th, 1 949 ) . 
Poor:cy- d.a.-ained hydromorpbic s ails 'Yith 
md.erat 3]¥ thick orga.nic-mi.nerol horizons 
underlai.n by mi.nero.l gley horizons . 

Very thick orgo.ni..o loam going to sandy J.oem suri'a.oe ) 
ho:;:r.Lzon, bleached ! .  "� hor.i.zon' with gl.ey features, watel:'-) 
table above gl.eyed � ·  ? �id' clay nt 4 feet ) 
About 1 2  inches o.l orgo.ni..c silnecy- surface scU.3 ) 
Strong:cy bl.eached. An ho:cl.zon, massi. ve dark organic ) 
pan at 30 :inches llil&erl.Din by whi.t e heavy cl.ay at 4 ft} 

R aw  orgo.n:i.c rnntter l.."O horiz on, orgonic loom,y so.nd. A1 
o.nl indo:fi.ni te A2 horizon, thick dArk JDD.Ssi ve orgamc 
pan o.t 1 6  iDches i.md.erJ.m.n by white heo.vy cl.o.y below 
4 £eet . 

) 
) 
� 

Ground water podzoJ.s (Stephens, 1 9.56) . 
Sandy soiJ.s with dark grey surfo.ce horizons, 
prollOUl'lCed A2 horizon8, ond underll:dn by 
d.o.rk IDD.ssive orgo.n:i.c-cemented pans . 



No wa te r t ab l e s in s o l umg may have som3 
" :p e rche d "  s a turate d  l aye rs afte r rain 

f mj_jo r- � Wa -�e r- to.ble 8 at o r  cl o se to the surface ry vrater 
ab i e s thr oughout t he ye ar 

Gene ral l y  we l l  d.='='ai ne ci I So i

. 

L:: v.i t h  � Po o rl y  d :;:-ained s o i l s - inte rnal Ve ry :p o o rl y  d rai ne d 
so i l s 

· ·  f�f��·li�1� b�P�rb_cl �������� ��E��ed en cl ay or so i l s .  I � - - - - - - - - - - - - - -rlliJi, I:.. - - - - - - - - - -- - - - - .... - - - - - -- - - - - - - - - - - ...-.� 

... 

Uodul ar Pcd.;:;ol i c  Se il s 
1 .  2 .  3 .  

Sandy s o i l s with 

I Glo yo d  Po dsol i.:!ij' l e ·ced 
S · � S O l <f S 0 1 l. S ca -cii 

4 .  5 .  
te x -Gure 
c ont ra s t  

P-�fit�� Low Humi c Gle y 
od so1ct Soil s 

7 .  1 0 . 1 1 1 . 1 2 6 .  

mo t tl e d  kao l ini ti c cl ay 

de e p  sub so i l s 

ove rl ying 

sand s tone s and sh al e s .  

Humi c G l e ;r  Soil s 

e .  9 .  

c o l l uvi al-al l uvi al 
mate ri al s  

Fi gure 1 .  Schemati c cro ss-se c ti on showing to pographi c oc currence � re l a ti onship , 
and drainage s t a tu s  o f  tho Bee �ah soil s .  
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