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g \ R, . MARINE—6,000 ha 8% \
& S . . - Level to gently inclined nearshore seabed and level to very gently inclined shoreface (1), ‘\
5 i » £ J formed dominantly of rocky platforms and reefs; some partially emergent in the shoreface \
Sy [ — - S = region; minor patches of nearshore and shoreface sand. Occasional terrestrial palaeochannel \\
S —— . g % areas incised during lowered base levels, now infilled with sand from modem active drainage \ SCALE 1:250000
g . - Mari systems and reworked in the nearshore marine environment. Erosion and deposition by tides, \\ 0 5 10
SHIRE OF BUSSELTON dgne currents and wave action. Rock reefs and platiorms are formed from Leeuwin Complex or \ . . |
HIRE OF AUGU\S‘_\TA_ ARk = calcarenite of eolian and beach origin. Sand deposits are composed mostly of shell fragments \ Kilometres
74 H”@'? - and quartz grains. Uses of the marine environment include fishing and recreation. Possible \
' source of sand or limestone for construction. Rocky coastline and shallow reefs are a hazard \
to boats. Rapid deposition and erosion of coastal deposits can occur during storms. Large \
waves and rips buffet this windy coastline (2) and can be hazardous. \\
\ \
QUINDALUP SYSTEM-— 1,500 ha 2% N \\
A series of mostly parabolic dunes (3) and swales with gently to steeply inclined slopes, \\ \
occasionally very steep to precipitous. Older deflated dunes are cemented and eroded, \\\\ \\
forming cliffs and rocky headlands (4) that are overhanging in places. Deposition and erosion I\ \ REFERENCE
oceur by eolian processes where the prevailing wind direction is southwest; wave action is \\\\ \\ -
also important in the coastal zone. Blowouts form in areas of little or no vegetation. Materials W \ A Phanerozoic
Qu are dominantly calcareous sand and weakly lithified calcarenite; organic sandy soils in W \ ge Cainozoic Mesozoic
swales. Currently active system occurring along the Leeuwin-Naturaliste Coast, and overlies W\ \ Proterozoic Description
55 the Spgcrwood and ICowurcmup.systems.ALunduses include urban development, conservation, \\\\ \\ Land System Holocene Pleistocene undivided Cretaceous
50' recreation and tourism, and minor grazing. Source of limesand, limestone and sand for W\ \
construction. Major hazards are collapse or subsidence of material, particularly overhanging \\\
cliffs. Migrating sand from blowouts and steeper dune faces are a minor hazard. \ ", M I My Marine. Channel; sand-filled palaeochannel in shore face and nearshore
\ \\\ 0 & & Ms Marine. Shore face; shell and quartz sand; minor rock platform
SPEARWOOD SYSTEM— 3,100 ha 4% \\\\ \ \\ My Marine. Nearshore sand plain and sandy hollows; shell and quartz sand; minor rock ridges and flats
Ridge formed from a deflated series of mostly parabolic dunes and swales. Gently to N N My My Marine.  Reef or rock flat; undivided eolian calcarenite and Leeuwin Gomplex
moderately inclined slopes (5), rare steep to precipitous rocky slopes or cliffs (6). Hosts karstic A \\
ﬁ features: caves, dolines, and subsurface drainage system. Formed by eolian processes; \\\\ OBy Coastal. Beach; includes foredune; marine shell and quartz sand; eoln i part
. modified over time by surface water and groundwater leaching and precipitation. Materials are N\ Quindalu u " PmLE @ ] ) s ] § - sand;
nnishorgie s red to brown residual quortz sand (sometimes absent) over calcrete-surfaced calcarenite; AN P (Qu) | O Qe Que, - Coastal. Boulder beach; boulders of granuiite and colcarenite
=7 P higher degree of cementation than Quindalup System calcarenite; organic sandy soils in \\\\ QuEy  Eolion. Swarnpy swu\e,'wa?erlogged orgonic soil over shell and quartz sand
7~ BELL swales. Overlain by Quindalup System; overlies Caves Rood and Cowaramup System. N QuB, QuEs ggﬂ Eg::gz Eg&gﬂi‘ca‘;’s‘;&ego Z"‘:g gr:gl%‘;‘:j”é;;’t‘g sond
Extensivel in the Leeuwin-Naturaliste National Park; Il leared f i \ b ' i
.' Southward ‘Park Oﬁde nusrwgzz gec\(l::lsprlrr:ent.eOtiirvﬁgesair:jél(il‘dseetou?is“r)r?cundo:ecr:r(?tli]on.mseoousrcceegfriimez[togguﬂgg \\\\\ QuEk Eoliun.l Lithified dunefield; calcareous eoliur]ige; weukly Iithiliedl shell and qyurtz §und; inpludes cc?ustul rock plathrm
’ bulding sand. Steep rocky slopes and cove entrances may be prone fo subsidence or \\\\ QuEy QuEk BmLE  Leeuwin Complex. Fresh to weathered, undivided felsic granulite and granite; minor mafic granulite and anorthosite
. = /-i' collapse. Cleared westerly slopes prone to erosion by prevailing southwesterly winds. AN
NN SpEv  Eolian. Swampy swale; waterlogged organic soil over brown residual quartz sand
ABBA SYSTEM-— 1,300 ha 2% N . AN Spearwood  (Sp) | Sphv SpEa SpEk SpEa Eolian. Deflated parabolic dunefield; brown residual quartz sand over calcarenite
Level to very gently inclined, gently undulating plain; shallow hollows and slight rises. Small NN SpEy  Eolian. Blowout; actively eroding quartz sand and calcarenite
meandering fluvial channels emanating from land systems in the south cut into the Abba AN SO SR SpEk  Eolian. Calcareous eolianite; calcrete above well-indurated shell and quartz sand
System and become less distinct to the north as the grade of the slope decreases towards S PED 1" SpRs Residual. Doline formed in calcarenite
the coast. This results in extensive areas subject to waterlogging during winter months (7). AN
Formed by Quaternary fluvial and shoreline deposition of silt, clay and sand; underlain by a P Allvial. Plain: silty sand and sandy cl ving ferruginous hard
4 ferruginous hardpan. Degraded shoreline with remnant foredunes parallels the southern Abba  (4) Abda AbBi ACq Abj:f Allﬁz:g[ Sv(v}::nmsl ;{msyunc'ot;’:y :grr]ldyugéley”g:l: rbygrlf%"zrgril:%ﬂgu:m;;ugun
boundoryl with 1he‘ Yelverton Sygtem and consists of podzolized quartz lsand ()] .wnh local AbAvg  Alluvial. Swamp; bleached quartz sand overlying ferruginous hardpan
heavy mmerql enrichment. Overlies thg Yglverton System. Areas W'Ilh suitable ‘drolngge and Y QoY A4 Alwiol. Drainage depression; sitty sand overlying ferruginous hardpan
fertility sustain a sn]ull market gardening ul1dustry‘ Otherl landuses include grazing, viticulture ! p MBs Coustal. Beach; degraded foredune; bleached quartz sand
and fqrestry. E)Qen§|vely cleured.oi vegetation. Heavy rainfall and poor drainage can lead to 4pCq  Colluvial. Undivided slopes; bleached quartz sand over mottled sandy clay; derived fromYOGANUP FORMATION and Yelverton System
extensive waterlogging and flooding of the region. Abg QpY  YOGANUP FORMATION. Coastal. Unconsolidated sand, silt, and clay; local heavy mineral enrichment (overlain by 4b4s )
YELVERTON SYSTEM-— 5,100 ha 7% \\\\\\\ ~o
Represents erosional surface cut into Leederville Formation during higher sea level stand. S Abdq
Surface has been moderately incised to form rises and low hills (9) with broad drainage SN~
/ depressions. Hillslopes are moderately to very gently inclined. Ferruginous duricrust and gravel = Yoy Allvial Swamp; sity, olayey sand over feruginous hardpan
/ common on hillcrests (10). Sideslopes consist of colluvial gravelly sand near top, grading to Yel e Y f f Ki e Y P A A .
5 I sand or silty sand at bottom over weathered Leederville Formation. Two distinct levels of elverton (1) B s vk }{v’édf é”lIJIVIG'I'I D{f‘g@?g zeplressw?n .‘l”‘th 1errug|r|w|ous hgrdpan ied sandy ol
N 1 | U duricrust; one found on hillcrests; the other at or near base of drainage depressions. Areas of Y: G Cgllmgl. UE dm dg " :lgpz:j ;'Ig];:e%mﬁ%zsggn dover mottied sandy clay
' "" e 4 ghiCk quurtlz sgntd ozerlying hi”?resﬁ r? uLicrus; r(]residgul Leedﬂi”’e Formatio) areYrelsi?Tqu he PRt Ysz Residual. Low hil ondpriséS' bleucheé1 quartz sand overlying ferruginous duricrust
N - eposits related to a former sea level high, and have been eroded from some areas. Yelverton — , o ) -
» ’ ﬁ L z X System occurs between the Abba and Treeton Systems, and overlies Cowaramup System to TvRf Res!duol. Ferrugmous dunprust and gravel overlying mottled soil (weathered LEEDERVILLE FORMATION )
: o 7 i = the west. Landuses include grazing, viticulture, sand and gravel extraction, forestry, recreation eq ToRyf  Residual. Plain with ferruginous hardpan
. and tourism. Hazards Include wuter\yogging und flooding ' ' QpY  YOGANUP FORMATION. Coastal. Unconsolidated sand, silt, and clay; local heavy mineral enrichment (overlain by YvC )
& ” ’ ) N Kil LEEDERVILLE FORMATION. Weathered; interbedded sandstones, siltstones, claystones, shales, and conglomerates; quartz-rich
‘ ‘ CAVES ROAD SYSTEM—2,600 ha 4% == Bk
£ ' # Level to gently inclined, gently undulating plain; shallow hollows and slight rises; swamps and -z
N . /- poorly drained depressions common; low hills where drainage has incised through to Crdw  Alluvial. Swamp; waterlogged silty sand
| ' / underlying Cowaramup System. Formed on undivided relict shoreline and fluvial deposits of Caves Road  (Cr) arC Czs BmlE © Crds  Alluvial. Drainage depression; includes seasonally active channels; silty quartz sand
I Stock g higher sea level stand; may be eolian in part; since been exposed to extensive weathering and CrC Collwial. Undivided slopes; silty sand over mottled soil
[ EE UWlN / N ATURAL' N 0 A £ . o erosion. Thick leached quartz sand (1) underlain by ferruginous hardpan, differs from duricrust Crla CrR CrRq  Residual. Sand plain; bleached quartz sand
A ( N ® YTE of Leeuwin Complex by containing rounded quartz grains; no traces of carbonate remain. 1 CrRf  Residual. Ferruginous duricrust with quartz sand of fluvial or coastal origin
‘ | Overlies Gowaramup System; extends along the Leeuwin-Naturaliste Coast in remnant pockets Czs  Weathered sandstone. Undivided coastal or fluvial sedimentary rock; quartz-rich, minor clay (overlain by CrRg or CrC )
behind  Spearwood System. Landuses include grazing, conservation, sand and gravel CrRf PmLE  Leeuwin Complex. Fresh to weathered, undivided felsic granulite and granite; minor mafic granulite and anorthosite
extraction, forestry and viticulture; thick sand may be a local aquifer. Poor drainage, due to
gentle slopes and presence of underlying low porosity rocks, leads to seasonal waterlogging. == - -
Prone to erosion on cleared slopes (12). L = Treston  (Tr) Trk Trdf R Ki o mj ﬁ”mg: §:Le"?ms iﬁcu:::é; includes stream bed and banks
- oo oo 3 h
Trdv  Alluvial. Swamp; organic silty sand
TREETON SYSTEM— 21,300 ha 30% N . " ) . . __
Prominent low hils (13) with very g:,ntly to moderately inclined slopes and broad swampy Trddf ?jdf 2”uv!u:‘ gromage .(:;;;resspn; |ncll1udzs seasonally active channels; formed in weathered bedrock and slope deposits; silty, sandy clay
drainage depressions (14). Formed from in situ weathering and incision of the underlying rock Tr A;f A”uv!ul‘ qump Wld errugmougth ?r pan hard
(Leederville Formation). Residual ferruginous duricrust and gravel common on hillcrests. Tr c ¢ lljlv'u, ‘I {f'?fgg dep|ress|9n ,}”' errugu;lous gr pan tied sandy cl
Hillslopes consist of colluvial materials that become progressively finer and increase in TrC Tr v Ro F('jv'ul‘ Ln 'Vr:."e sgpgs, s'éyl orrg];r(éve y:an oa/er m<|). ¢ fson y clay durirust
thickness downslope; gravelly sand grading to sand or silty sand over mottled soil (weathered ritg  hesiduol. oW hils ond rises; bleached quarlz Sand overlying ferruginous auricrus
Tr Leedenille Formation or mottied colluvium). Overlain by Yelverton System to the north. TrRf  Residual. Ferruginous duricrust and gravel overlying mottled soil (weathered LEEDERVILLE FORMATION )
Extensively cleared of vegetation for landuses including viiculture, grozing, forestry, tourism TrRq Kil LEEDERVILLE FORMATION. Weathered; interbedded sandstones, siltstones, claystones, shales, and conglomerates; quartz-rich
and recreation. Source of gravel for road construction. Erosion of soil can occur in cleared _
areas during heavy rainfall; areas adjacent to fluvial channels and drainage depressions can o Code  Alluvial. Stream channel: includes bed and banks
become waterlogged during winter. g e Cowaramup ~ (Co) Code Coa BmLE @ Cody  Alvial. Swamp vith ferruginous hardpan
e Cods  Alluvial. Drainage depression; includes seasonally active channels; formed in weathered bedrock and slope deposits; silty, clayey sand
- Cod CoC Co4,  Alluvial. Plain; silty sand
COWARAMUP SYSTEM— 31,500 ha 43% £ CoC  Colluvial. Undivided slopes; silty or gravelly sand over mottied sandy clay
Low hil[s to rises with very ggntly to moderately inclined slopes and swampy drainage CoRq  Residual. Low hills and rises; bleached quartz sand
depressions. Along deeply incised waterways and on coast, slopes can be steep to Codi CoRq CoRf  Residual. Low hills and rises; ferruginous duricrust overlying mottled soil (weathered Leeuwin Complex); includes residual bleached quartz sand
precipitous and occasionally form cliffs. Level to gently undulating areas near coast where PmLE  Leeuwin Complex. Fresh to weathered, undivided felsic granulite and granite; minor mafic granulite and anorthosite
Caves Road System occurs. Formed from in situ weathering of underlying rock. Exposures of
C felsic to mafic granulite (15) more common nearer coast; waterways are preferentially incised CoRf
g along mafic zones. Residual ferruginous duricrust and gravel (16) common on hillcrests;
hillslopes consist of colluvial gravelly, silty sand, over mottled sandy clay (weathered Leeuwin e
Complex). Overlain by Yelverton, Quindalup, Spearwood and Caves Road Systems. Landuses //
include viticulture, grazing, urban development, and recreation and tourism. Source of gravel e
for road construction. Waterlogging occurs during winter in areas of low slope; erosion occurs 7
during heavy rain in cleared areas, particularly urban areas. ///
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‘ @:“ C;) Q> 2 &2/ Ferruginous gravel— CrR{ YVR{ TrRf CoRf CoRf/BmLE 5
‘ \ 7QD & 9 Cemented ferruginous pisolitic duricrust forming cappings on hillcrests, locally concealed \
NG A & G 3 053 o ! 2 by residual quartz sand. Potential source of aggregate for road construction \'\
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= \ A5 Q excavated as aggregate or boulders. Overlain by variable thickness of red and E
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y Q @ E Limesand— QuBb, QuEw, QuEa, QuEb, QuEd, QuEd/BmLE, My, Ms, Mn "
ﬁ Qﬁ O Loose, shell-rich sand of eolian or marine origin, with calcium carbonate contents \
| i \ @ f up to 92%. May be suitable for agricultural applications and construction
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ROCKBORA 34 ~ = == 2 C=i ) ROAD < @ %1 CD CI White sand— CrRg, CrRq/Czs, CrRq/BMLE , ¥vRg, YvCg; TrRg, CoRg,
N s G Bd, AbAvg, ACq / )
% - E\ 2a ) & =~ Podzolized, subrounded to rounded, medium to coarse quartz sand. Potential //
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