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The aim of this urban geology survey is to provide information for those The limestone is principally a lithified eolian calcarenite, although minor The Cretaceous Leederville Formation has been intersected below the i / 20 Mobile dunes
concerned with aspects of raw material and water supply, rural, urban, in- marine, shelly lenses occur locally. It is commonly covered by a thin eluvial Quaternary sediments and consists of a maximum of 200 m of interbedded 50  SAFETY BAY SAND
dustrial or transport development. The intention is to point out geological layer of orange sand, leached to white at surface, containing boulders of sands and shales. Fresh water has been intersected only in a thin zone in the
factors which may affect planning on a broad, rather than specific basis. broken limestone. The rock varies in hardness from friable to completel Myalup and Binningup bores and Harvey Bore 3, elsewhere the salinity i i i
pletely w 2 Limestone associated with swamps
Detailed site investigations will still be required but it is hoped that this lithified and generally has a low calcium content (from 30 to 65 per cent probably exceeds 1000 mg/L. Recharge to the formation comes from the =
information will provide a useful framework for such further work. CaC03). The main impurity is a medium to coarse quartz sand with rare ;querhto -}he s‘l)u“l:l where there is an extensive fresh water flow system, & ; ;
feldspar and fine ilmenite. Indistinct to definite horizontal bedding and czl?setse:hm:;nt: :t H::estone and Bassendean Sand, and locally through . THOMSON 3 5 Swamp deposits; mainly peaty sands
The Lake Preston sheet and the mapped portion of the Harvey sheet well-defined cross-bedding suggest shallow off-shore to estuarine deposition 4 g 2 R xed sand on lak |
; . < = B e eworked sand on lake margins
lreprese:t Jus't overf ?81d km (.>f I:nd surfface]. EICIUd“-)dg ep‘hleme;all‘s:an?p conditions, p{obably ‘:)ac,ked by sand dum’:s. l-To.ssll traces include root casts The Late Jurassic Yarragadee Formation, which also forms an extensive rg
akes.‘ variety of land uses in t. e area includes resi enlla' and light in- and moulds, infilled ?worm burrows and indistinct mollusc and gasteropod fresh water flow system in the Bunbury area possibly underlies the Leeder- 46 i i
dustrial development; pastoral, dairy and market-garden agriculture. some casts. ville Formation in the south of this area. Drain ?5  Alluvium; sands and silts
irrigated; 31 km* of State Forest; and part of the Yalgorup National Park. 46 w L
The main urbanized arca is Harvey townsite. covering nearly 7 km®: the Apart from the ridges south and southeast of Mialla Lagoon, the limestone _The Early Jurassic Cockleshell Gully Formation underlies the Leeder- EE r
smaller towns of Wokalup. Benger, Myalup. Binningup and parts of Cooker- occurs in a subdued topography on the east of the Preston—Leschenault ville Formation in the central and no'rtl_\en} parts of the area, and contains gg s .
nup and Brunswick Junction together occupy just over 2 km# of land. Two depression, presumably as a result of marine erosion in later Pleistocene large supplies of groundwater with a salinity in excess of 2000 mg/L. % 'Gs 73 Lagoonal deposits; muds, silts, shell beds
: . 4 ! ¢ x|
m?(;‘r Iroafit;ctﬁsptel::ha:a;;z:\ nort}fltc' so\:lh: (;]ne r:;arl:‘l‘udcoasll. :he t?the: :;n;lo‘l;ceneatllmers.thLlr(r;]e;tgne p;{:ba:ly (')lc;ursbal no great de;;t}} b;n;ath East of the Darling Scarp, water supplies are limited, with small supplies of < _u:,l:: =
fau:ee wi ury railway. which is the third main transpor : i"hnl ges c;s xr) e - oast Road as i has been Iencou.mere in shallow fresh water being yielded by springs and shallow wells in colluvium and clay E "-E
of & riliholes and in four small limestone pits in the pine plantations. derived from weathered bedrock. Small supplies of fresh or brackish water are o un—" S 40 Sand associated with Tamala Limestone, high dunes
1 tin partially weath i ; =]
The geology of the Collie sheet, which includes Harvey and Lake Preston, The sand element is mainly derived from the calcarenite by decalcifi- also present in partially weathered or fractured crystalline bedrock . s g g L1
was mapped in 1963 by Lowry and in 1975-6 by Wilde and Walker, all of the cation on weathering but there is also evidence for a separate, eolian ori- ENGINEERING GEOLOGY o Nl © =5 ma v : ; ; 4
Geological Survey. Maps were published as 1: 250 000 preliminary editions gin for some strata, where dune bedding is exhibited and sand grains are o) E g TR CNEETONE S it s S ity S moLome
in 1973, covering the coastal plain, and in 1979. covering the whole sheet. pitted and polished. In general, the sand does not show any bedding features, The engineering properties of rocks, including such features as strength, ‘g = E i
and the fine to medium grains are subangular to subrounded and poorly to suitability for foundations, stability on slopes and in excavations, and suita- 44 : MeLARTY — § o = ’ i
The Harvey and Lake Preston area was remapped in 1979 for this urban moderately sorted. Off-white near surface, the sand becomes yellow with bility A8 CO"S"UCHP‘_" materials, deper.\d_ on geological facto.rs such as mode Z o :," 15 BASSENDEAN SAND; low, rounced dunss
geology edition, by Biggs of the Survey, using 1: 40 000 aerial photography increasing iron-oxide coating at depth, and is characteristically bright orange of origin, composition, and susceptibility to metamorphism, weathering 4“ o .
(dated 1977) and closely-spaced traverses. East of the Darling Fault, the within a metre or two of limestone. Beneath the iron coating, most grains and erosion. The generalized engineering properties of the rocks that occur ROAD ";
work of Wilde and Walker was used with very minor modification, mainly are colourless, a few are yellow, orange or pink. in the rea are described with this inimind. E %ﬂ 3 Thin B dean Sand over Guildford Formation
on the scarp face. Text data were provided by Biggs, Wilde, Commander and a
5 ” X PRECAMBRIAN ROCKS
Mather of the Geological Survey. Minor colluvium is widespread on the Darling Scarp and Plateau but -
has.only been rf'lapped where it forms a thick and contir'luous layer. It is These rocks are predominantly granitic types, widely intruded by mafic b ROAD Qpa 30 GUILDFORD FORMATION; mainly alluvial sandy clays
PHYSIOGRAPHY typically found in shades of brown and orange, and consists of angular to dykes. Conspicuous quartz veins crop out locally. The rocks are hard and ; /
subangular pebbles and cobbles set in a sand, silt and clay matrix. The pebbles dense when fresh or slightly weathered and make good building foundations. W FOREST
As can be seen from the inset physiographic diagram, the mapped area reflect the underlying or adjacent bedrock and commonly include quartz When weathered they become softer and less dense, but the granitic rocks are R Qpr 20 YOGANUP FORMATION ; sands
extends from the Darling Plateau and Scarp westwards across various coastal and laterite as well as the crystalline rocks. The unit includes minor eluvial Zﬁn ad:qu?te f:f foundatiolns of mi?(:{ buiijdings if normal [;_fepﬂfa‘i"" pro;:(e- { :: \
- . i 4 . p soils and some local alluvially-reworked material in narrow watercourses. ures for foundations in clay are. followed. In the case of the mafic rocks, \ 1 ROAD 6/802 =
plau.1 units £o the Indian Ocjean. The Darling Scafrp s faullt-controllt?d, fossil The quartz and feld d il subinsl ith 1 weathering products are usually more prone to swelling and shrinking with \ i G w Yaumeg,
marine erosion feature modified by later sub-aerial weathering. The piedmont st cidspar sanC grains. sre' mainly subanglar ‘with lesser al ; ; it ; ( No.;16 \ ) < / AlLyp >
< g - : amounts of subrounded or angular grains. Very fine-grained ilmenite is a temate wetting and drying than. those of granitic rocks. This makes poor 42 X 1 S o« Czl ?5  Laterite, massive or pisolitic
zone consists of sediments deposited on the early shoreline. The plateau comiicn areestry. minstal. Bield relatonstins siiest the colluvfiu b foundation material, unless special precautions are taken to keep the moisture 554 I ( <
to the east is an eroded surface of the uplifted Yilgarn Block of ancient o Pl:iyst e .d' e p: : ?jg egan content constant. The rocks are usually intersected by fractures or joints, ' ! g { 42 E N
crystalline rocks. ] ocene and is still being deposited. some of which may be open and stained with iron oxide or other weathering o & l w eI s
. products. These structures, quartz veins and shear zones, particularly on the & = = R, 3ot B A A
The coastal plain is characterised by a broad, level,alluvial belt with lines Lagoonal deposits ovcut along .the Shmes_ of Lake me{' and Le- face of the Darling Scarp, provide channels for pertolating water and contri- foe h 5 “aid = . 3saseet ]
of sand dunes and limestone ridges on its seaward side. Former near-shore schenault Inlet and floor the intervening low-lying land. The sediments are bute to the instability of slopes, excavations and the foundations of engi- w Lumea Troym p = Ea F
lagoons are now represented by Lake Preston, Leschenault Inlet and strings of brown and black silts and muds, and lenses of very fine-grained sand on flats neering structures. { g < "
soncenl marthes imaallstoly island S the active ooastal duné: Eystas fringed with samphire. Several areas of medium-grained sand fringe Lake mHolbrook! \\| g q 120 Quartz dykes and veins
P Teston and contain 3b““dﬂ_“ pink shel'ls of ﬂ:‘e gasteropod Coxxel@, indi- The softer and less dense products of weathering, particularly those from ROAD Rt , e =
ca‘t‘mg a Holocene, hyper-sa’!u.le nen-marine environment. Other fO§slls from mafic rocks, tend to be unstable on steep slopes and in excavations, especially HARRISON ROAD g ) . - :
STRATIGRAPHY a 'sand and. seagrass fauna” indicate an age of depOSlth?l from mid to l.ate in winter. They may provide suitable material for the construction of im- l prvd d 50  Mafic dykes; doleritic or gabbroic
Pleistocene in a shallow near-shore environment, suggesting progressive iso- pervious embankments, but individual material testing is necessary. E I8
Rocks of Archaean age crop out along the eastern edge of the mapped lation of lagoons from the ocean with water salinities steadily increasing // —
area,. in places thinl.y mfmtled with eluvial soils, in others cove.red b.y a thix:,ker thr_ough evaporation and marine fauna being replaced by more recent hyper- Both granitic and mafic rocks, when hard and dense in their fresh or FEATH i / B 4000 Augen gnei
laterite profile which is assumed to have been formed mainly in Tertiary saline forms. Calcareous peaty sands are locally common and are composed slightly weathered state, are suitable for road construction, railway ballast 40 \' .'00 O, .
times. West of‘ the Darling S(farp. are uncon.solidated and semi-consolidated main!y of shell fragments and sand, and partly of lime redeposited from breakwater construction, and building aggregate. In fresh rocks the wide- 2 Sumich \ a0 2 in places beneath eluvial cover
Quaternary sediments ranging in age from Pleistocene to the present. solution. spread foliation is not a geotechnical problem. = Claylands \\\ E 6000  Quartz-feldspar-biotite (-gamet) gneiss
& -Dioty ,
AN g b
ARCHAEAN Holocene alluvium occurs in all the watercourses in the mapped areas, CAINOZOIC = . u<.| 2 in places beneath eluvial cover
mostly too localized to show at this scale. Thicker, mappable deposits occur fe E
Distinctive calc-silicate gneiss crops out in the extreme southeast of only in the Brunswick and Wellesley Rivers and adjacent to Leschenault Inlet. Laterite is a rock with varying geotechnical properties depending on its b & o« 500  Quartz-feldspar-hornblende (-biotite) gneiss
the area. It has a medium-grained diopside-epidote-plagioclase-microcline- The Leschenault deposits appear to be alluvially reworked sand from the degree of weathering. When it is hard, dense and massive, it requires blastin \ ROAD QQ < ‘
g . 8! 8 > > q g Mullaroola m b
sphenfa melage, with local garnet, magnetite and quartz. The proportions Tamala Limestone unit and are almost certainly time-related to adjacent for excavation. In this condition it is a good building foundation but subsur- \ e
of microcline and plagioclase vary considerably. Mymekitic intergrowths lagoonal deposits. face drainage disposal is a problem. When it occurs as a gravel, ferruginous 05 ‘L :., == 05’ 1000  Calcssilicate gneiss
are common, and quartz forms ded inclusions within feldspar. Associated pisoliths set in a clay-sand matrix form a material that is firm when dry, \ /¥ TR
with the gneisses are white quartzites with laminae from 2 to 20 mm thick, Alluvium lithologies may vary rapidly within a few metres, and commonly but when wet can become soft and unstable. This laterite gravel when com- \\ / :;ng:e“ 3] -
and some tightly folded micaceous quartzites. include fine to coarse sands, silt, sandy clay and smooth clay. Other units pacted makes satisfactory foundations for roads and buildings, but needs Bre =g anpEn Q HERBERT \. ROAD o i s N
encountered are partly-consolidated conglomerate, mud and loam. Sand protection against both water erosion and fluctuations in moisture content. & § X
About 2 km north of Beela, an outcrop of hornblende gneiss forms grains are generally subrounded, some subangular or angular; most are clear 38 w % } B Sy
two hills. The layered gneiss consists of quartz and feldspar, minor horn- and polished, some frosted and some pitted, indicating that some of the Laterite conglomerates occur in part associated with alluvium and have 3 3\ / g 38
blende and some biotite and occurs with amphibolite bands. Minor rock- material has been derived directly from weathering rocks and some from similar geotechnical properties. The material is stable in road cuttings east RODGERS = ) _ROAD S
types within the mapped unit are white and grey, finely-banded quartzites reworking of other deposits. Along the rivers, alluvium forms low levees of Harvey. é¥\ = %0l
and quartzose gneisses, and grey and pink. coarse-grained foliated granite. backed by fertile, flood-prone, level terraces. j) . l
The Yoganup Formation has the geotechnical properties of a loose sand,
Biotite gneiss is the most common rock east of the Darling Scarp within Swamp deposits have formed in depressions within the Spearwood though a low vertical face may stand unsupported for a short time. The 1
gn p dep gh y PP . £
the mapped area. It consists of various proportions of quartz, microcline, and Bassendean Dunes and, at Benger, on the Pinjarra Plain. The deposits material is permeable, settlement could occur under load and it requires :DI VERSION e We][
plagioclase, biotite and, locally, garnet. The most obvious banding is due to are typically dark grey or brown, fine sands or silts with varied but signifi- rotection against erosion. . DRAIN ==
g g gn P g ! 25/80 &
variations in the amount of biotite present. The rock is mainly a fine-to cant amounts of peat. Quartz grains in the deposits are mainly subangular ] 4 /.g
medium-grained, mesocratic, pink and grey banded gneiss, with local inter- but range from angular to rounded, reflecting the varied parent materials. The Guildford Formation has a wide variety of geotechnical properties 2 /\’ &
calations of pink, coarse-grained, sheared and augen gneisses, and meso- Most swamps are ephemeral and appear in the dry season as playas or areas because of the variable clay content. Natural density is moderate to high, g i 3 ee, i
cratic white and grey granulite. Pink and white granite, containing cross- of closed hydrophytic vegetation. Benger Swamp has been cleared for market and permeability is low except in sand-rich parts of the formation. Alter- S Geological boundary
M . i ! pe y P P x l
cutting or copcordant white quartz veins, is locally abundant. Occurrences gardening. nate wetting and drying will cause the clay to swell and shrink which makes Ve : Accurate —_—
of several minor rock-types include melanocratic migmatite, pale ortho- foundation conditions poor unless special precautions are taken to keep the 36 B i Approximate or transitional = 0000000 ——————————
quartzite, black biotite gneiss, blue-grey and grey-green amphibolite, and Sediments in Benger Swamp appear to be mainly reworked from adjacent moisture content constant. Low steep cuts are generally stable, although #4/8( = 36
dark green hornblendite xenoliths. units, particularly the Guildford Formation sandy clays. The western portion slides may occur in shallow cuts where there is seepage. Drainage disposal Qn DIX. ar‘\ﬁ\ AVENUE S Inferred - ’ o
of the swamp is characterized by three subparallel ridges about 1 m high, is generally difficult. E § Fault —— b — -
An area of augen gneiss east of Benger, partly concealed by laterite, formed of sandy silt. These are reworked Bassendean Sand and probably e Wokalup Strike of foliation
consists of a coarse-grained, quartz-microcline-oligoclase-biotite (-horn- P former shorelines of a lake in this location. Bassendean Sand, which is generally moderately to well graded and co- T ety / 45
blende) gneiss with microcline augen. The rock ranges in colour from white hesionless except where it contains minor clay or silt, has a moderately high © // Inclined ny
through pink to dark grey with increasing hornblende content. Other rocks A grey-brown limestone near Kooallup Lagoon is included with the swamp natural density, is very permeable and well drained, and is not subject to § / g Vertical ¢
observed within the unit are a melanocratic, feldspathic amphibolite and a deposits. It is a very fine-grained, almost pure, limestone with some small shrinkage. It may be moderately well consolidated beneath a loose surface - S ‘\ - <
leucocratic even-grained granite. identified organic r and some iron-staining in holes and cracks. It cover which can be remobilized when dry and cleared of vegetation. Drainage 7 '3 Attitude of laterite slope
8 8 AVENUE §
appears to have been formed by surface or shallow water-table deposition disposal is only a problem where the sand is thin and mixed with underlying / 3 Steep N
PRECAMBRIAN in a clear, lime-rich lake or swamp. It is massive and crystalline and is clays, or in areas of shallow water table. The thickness and degree of consoli- ) Gentl
commonly overlain by about 100 mm of dark brown soil. dation of the sand, and the depth to water table, need to be established . rghfield / / 2 " by
Mafic dykes intrude all Archaean rock-types and may therefore be The youngest geological unit in th is Safety Bay Sand. which i Gring e Invaidigition. 3 / ! R SRR R -
g 2 i in the area atety Bay Sand, which is . . ; ; E .
latet Art:ltllz:ea.nt orf :’Jo;:ozmchm age. :lhely hav:ie 12 northeasterly trend ex 4418 Wik Toesiod w Sammacky: diomes froms: msteciil was)t'le g —— Areas mapped as Bassendean Sand overlying Guildford Formation will 4 / & Quarry or pit
cept southeast of Wokalup where several large dykes trend west-northwest. fl d th 1 5 : generally have the geotechnical properties of the latter. 5 . X Cr, 34 Active X
The melanocratic, blue-grey rocks are tholeiitic quartz dolerite or gabbro, i‘:‘ce;:i hos.:el:ll: g ::el'; ;::r;n:ﬂtand. ll: = ali;'etaméocalcareo\:s ?lt':m ;a';d - ";;«,, ‘{;ﬁ: ,, 'i 35%.' eek, / %
o 3 z " : 2 C an T: nts make up o per cent of the whole, B % 3 ~ Inactive or abandoned
1 -] g o " o o 5
c::srtsz ing dof andesine lab::donteh plagm(::ase, .auslte, hor;nl}fiende, n:lcllnor probably averaging below 30 per cent. The quartz is fine to medium grained, Tamala Limestone, where it is predominantly calcarenite, includes material .,:.,: .f:ggajb 5 @4&2’: it § .
P S0 Bmfsey SPEON. WA S T GUatER o angular to subrounded, mainly clear and colourless, with some iron-staining ranging from soft to hard depending on the degree of cementation. The har- i ‘“ ' Mimsal Qcedrronce
:;mms t“t C‘:mIPOH-u?'!le d‘lﬂeme lshw‘]g:l{i 101;117:11 arhxdd fra;tt:’ed;l:eﬂectmg on the surface of prains. ln places, the base of the uait has bees partly Hitki- der material is slightly porous and permeable, of medium natural density and h .._,‘w‘ } 3} g / Clay cl
e post-tectonic activi tot : . d i i i i iti i | e
4 P  — fz’hc ose o .e Dar n? la .t : any 3’ bes ow some fied to form a friable calcarenite. The unit widely displays dune bedding. The high to medium compressive strength. Solution cavities occur irregularly and o ‘ S Gravel or
egree o :"‘ ion, Wlh. saussuritization of plagioclase and breakdown of dunes are generally fixed by vegetation ranging from low closed woodland some are filled with unconsolidated sand. Some zones of root casts with T 6
pyroxene to fibrous amphibole. to open heath, and a sub-unit of mobile dunes has been mapped where hig‘:l plon‘)isity, are present, and these zones may lead to severe settlement 53'm— a0 Limestone Ls
Conspicuous quartz dykes and veins crop out at White Rocks and east of vegetation is mainlyor whally absent. e > Sanfopt ok »
z:;ﬂ:l:»;‘:;?::fdﬂmw::“ O:HHY?h~}ThEY ‘l".’el'eFP“;b‘i‘l;ly mjec;ed' 810:18 ECONOMIC GEOLOGY The softer, less-cemented matex.'lal has a higher porosity and permeability /E Sand Sd
; S SN0 pRIaReTO the Darl Ang tau t. arren o minerals and a lower density and compressive strength than the harder, well-cemented 5 IQ
other than locah.zed L oxide staining, the white quartz is crystalline and CLAY rock. Both harder and softer types and zones of unconsolidated sand occur 32 High
opaque, the opacity being caused by abundant fracture planes. together in an irregular way, which makes the detailed determination of . I . ighway
Clay was extracted from a pit south of Harvey for use as a waterproof geotechnical properties difficult. Steep cuts are commonly stable. / Major road
? TERTIARY lining in sewage treatment ponds. Similar clays may be found throughout the . i . . : Minor road
Guildford Formation, especially adjacent to major drainage lines where finer ) The unit com}laosed'predommax}t%y of sand is par.tly °°“5°1fdat°d' has a ) / RKA‘ o
A lateritic conglomerate occurs immediately southeast of Harvey and material has been deposited. These and white kaolinitic clays on the Darling high natural density, high permeability, and n'o cohesion or S}lﬂ{lkﬂse. Some rac T========
extends eastwards outside the mapped area. Within this area it comprises an- Plateau have potential as brick-making clays if blended with suitable plastic settlement can be expected beneath foundations. Subsurface pinnacles and /"5 Railway I
gular pebbles and boulders of laterite, quartz and quartzite in an orange clays. ‘ thin sheets of dense, hard limestone are locally common and, where present, Townsite boundary
sandy lateritic clay. Elsewhere the pebbles are rounded and the rocks, known will increase excavation costs. Drainage-disposal characteristics are good. l %
as the Harvey Beds, are thought to be of fluvial origin but near Harvey have GRAVEL Bl : e - . / State Forest boundary — e
clearly become mixed with colluvial material which has travelled only short olluvium, because it is an unconsolidated mixture of different soils Poweriine =000 e egeeSes
distances. No age has been established for these unfossiliferous beds but, Pisolitic laterite has been widely extracted from sites on the plateau for and rock fragments, has extremely variable geotechnical properties. Dis- ! : / g
from field relationships, they are thought to be of Tertiary or early Pleisto- building or maintaining roads. Four sites southeast of Benger were being turbed slopes are likely to be unstable and to require protection against 8 Homestead = Wandlea
one age. operated during the survey (1979) but extraction tends to be piecemeal and erosion. Seepage and storm-water drainage-disposal characteristics depend - ine Ridge / & Horizontal control, minor ©
) ) pits may be opened or closed at short notice. Generally, a small pit will be on clay content. 30 ,g & Benchmark, height accurate . F624
Extensive laterite caps the metamorphic rocks of the Darling Plateau opened to service a particular section of road and abandoned temporarily or ) ) ) ) ed - 3 .
but has been eroded close to the scarp. It is typically pisolitic or massive, permanently on completion of the work. The lagoonal deposits are highly variable, low-lying and generall?' satu- / { Watercourse —
and brown, orange or purple d g on the of irof ation rated. They are expected to have poor geotechnical properties which be- B " Contours, height in metres = B s
or manganese staining. The unit may be well lithified to unconsolidated LIMESTONE cause of rapid lateral changes in lithology are difficult to predict. 10' 10
and is usually associated with orange pea-gravel and varied amounts of white - ~ e ;

) : : . i . . ntat! thi f a track d t necessarily impl t of
sand and fawn clay released by weathering. The most common erosion Low-quality limestone, averaging below 65 per cent CaCOj, has been A}hmum, bef:ause of its various h_t}}ologles, has a wide range .of engi- “ l; g{;]‘ l The representation on this map of a track does not nec y imply right of way
product is an orange sandy clay supporting pebbles of quartz and laterite up quarried at several localities in the west of the mapped area. Only four neering properties. Foundation conditions are generally poor, irregular . !
to 100 mm in diameter, the clay : pebble ratio being in the order of 30:70. sites were being exploited in 1979, supplying minor amounts of stone for settlement under load being typical. A near-surface water table in some ! 2
The laterite is 1 to 6 m thick above pallid zone sandy clays. road foundations and wearing surfaces. As mentioned above, the calcium cases would adversely affect building stability and is a problem with ex- B { /§

carbonate content of the stone is low, and it is therefore unsuitable for cavation and drainage. | ! / g
. . . . = 1
QUATERNARY high-grade applications such as cement or steel manufacture. The limestone . i i X | &
near Kooallup Lagoon has a higher calcium content but is of very limited wit:heunssv:i‘:fch:;os;: gi:::er:f:lagdep::)fp::tril::le&]?:o;i);g;’i:smﬁ;tesit::t:;:l ,ﬁ <
it i i o i extent. A . : j
wh;Ic}llle i';ld;:' t}?::t::::r{od:liossﬁul&ﬁ:: :':: ;ietlil:e :Ia‘;g“;‘;f’ sl,:;m;’::}‘lo; gularly under load and have low bearing capacity. The near-surface water 28 - 2 L !
0sit. a " : b i : Sl | .
2 ¢ table 1d d t d d di tability. | 2 |
Harvey some terrestrial modifications must have occurred, because the ROCK AGGREGATE Y S0 A O W A T S - Pk 1 2
fomfatlofn g ?motd erately-scirt;fi,.: laz'ey e, v medl&m-gn:meddbl:lt The white quartz vein near Wandlea was exploited for crushed rock Safety Bay Sand is a porous, cohesionless or poorly lime-cemented, : e
ranging from fine to coarse. Individual quartz grains are mostly subrounded, ; permeable material that is unstable in excavations and prone to wind ero- ,
aggregate but the quarry has been abandoned for many years. Gneisses on -
some are subangular and only about 2 per cent rounded, in contrast to the : :
2 i y ; : : ) sion when vegetation is removed. Settlement, sometimes uneven, is common
type area where rounded grains predominate. Subangular to subrounded the Darling Plateau have the potential for use as road, rail or concrete aggre i i oy ool h B & siaiiontt
pebbles of granite and laterite, and rounded quartzite pebbles have been gate but none has been extracted to date. A quarry just to the east of the RN RE . e s s
found in sands. These data suggest major dilution of the shoreline deposit mapped area supplied crushed and boulder rock for the Harvey Weir and ENVIRONMENTAL GEOLOGY
by colluvial and alluvial admixture. Very fine-grained heavy minerals, parti- some local building projects. Qg'
cularly ilmenite, are locally common as accessory minerals. The main environmental question in the area, relating to geology, stems 4
SAND . " : A /
™ % T P R R from laterite gravel e);ltracuon. In ‘t)he gast, dwhen t]here was mtllefPUbh; aware- -
e Yoganup Fo - gradin i tters, i i
theough cream to yellow, orange and brown with incresing deph, eflectng Send for bulding construction fs cbtsined from pits near Red Lake, Ak KB TSt A€ WA g om0 e i e
a decrease in leaching with depth. The grains are mainly frosted, some clear west of Harvey. Abandoned sand pits occur in the same area and near Benger extensive gullying on steep slopes, the deposition of transported sediment .
translucent and most, below the leached zone, are coated by an iron oxide Swamp. The sands are fine to grained, subangular to o ubrounded, downslope on roads or farming lax‘ld, and areas with little or no vegetation, Gl .
film. Beneath the Guildford clays is a unit of shelly sand, known as the snd sithough they 4ot fully comions 1o the relevat Avstnalisn Srvdand usually plainly visible from roads. The present attitude is to attempt rehabi- i - 28
Jandakot Beds (see section), which is seen to interdigitate with Yoganup Bpooificntion. Whey. e ens fest amirehle: for mocier sl oot e, litation of exhausted pits to minimize subsequent sediment-clearing and to Lo
Formation from borehole information. reduce the visual impact of bare areas. Rehabilitation options are ripping the L
) . ) ) WATER compacted pit floor along the contour to increase rainwater infiltration, .
[heT;lie _GullPdlf.ordl tF_t:u‘magtlosix shapes tl:le ghysx:graph:i:l tz<>nle knovlm as seeding or planting tree seedlings in ripped ground for long-term soil stabi- =
njarra Plain. It is variously composed of sandy or clays, claye: isati f the pi f soci i 2 -
sand and small areas of semi-lithified laterized clay. All typ:’s areygener:llz The sandy Quaternary sediments in the western part of the area are the lfl:: le(;(na,m(;rlejn:n:i;r?e‘:rtlitc orubbieshplttipasw;‘:r:e s{gpzns :resos;laﬁotvn;le:r“: :)r':e -
brown or fawn, mottled orange; less common clay colours are red, green major source of fresh groundwater. or motor scramble track. In all cases, careful attention must be paid to - =
and grey. The included quartz sand grains are fine to medium grained, mainly . drainage provisions to prevent gullying. B
subangular, both frosted and clear. Pebbles of quartz and laterite are locally North of Harvey small quantities of fresh (less than 1 000 mg/L) water are
abundant, and a basal sand horizon has been recorded from boreholes. Ad- present in the Yoganup Formation, and seepages occur where the sands have Clearing forest on slopes, for agriculture or other purposes, also exposes
jacent to sand dunes in the west of its outcrop, the Guildford Formation :een washed dov;'ln;lopel to overlie the (:}‘:ﬂ:fo;d l;:;mat;o:. Th; YhOE::::i soils to the effects of rainwater run off and increases the chances of erosion. Rotk ¥
tnd. ormation is in hydraulic continuity with the Jandakot Beds and the e ock View m
may be obscured by up to 50 mm of w.ashc?d or wind-blown s.and.' In many sinds i’ the: Cuildford, Rormation. which aré ‘confined. by e cvedin Such effects have not b?er.l observed within the mapped area, bu:‘. they are 2% /
places the upper stratum of the formation is marked by a spring-line where TR : Y ying seen to the south on similar landforms and the erosion potential should = -
water percolating through overlying sands encounters the impermeable clay. Moderate to large supplies are available from these sands, but the therefore be recognized here. -
clayey layers. salinity increases from about 1500 mg/L near Harvey to just over 4000 .
mg/L in some of the westernmost Harvey bores (Fig. 1). Yields from the The local authority has identified landscape protection areas where mining ‘ e
Bassendean Sand forms the easternmost and oldest of three dune clays in the Guildford Formation are low and the groundwater salinity activity would be allowed only in exceptional cases or where it could be -
sy:it:::is V-Ihic:l are roughly paml.laell1 tct the ?ast'; Tll:e san? :}: ﬁne. tolmedium exceeds 10 000 mg/L in places, contributing to soil salinity problems. effectively concealed from regular public viewpoints. The miner would be . . /
gr: » in places coarse, especially towards the base of the unit. It is grey ) . 1 required to bear the cost of rehabilitation of the land to a subsequent agri- . . I m Ghezireh
to off-white at surface, passing through cre d pale buff 11 t The water table in the Bassendean Sand is close to the surface, creating : el e 5 " . . : .
e passing gl}: r &Im and pale to dye ow al Aumerois swamps, and large supplies are available from the 20 to 30 metre .cultural land use. Re-seeding of the rehabllftated land is usua_lly came.d out e = e - Qha 4
pth. quartz grains are subangular, some subrounded or very : botvic 1 ; th in the appropriate season by the farmer with standard farming machinery. L = ! Qpa
rarely rounded; most are frosted but up to 40 per cent may be clear at some stoniad Gickoss. The ialliity I mastly quite fow, Ines itk 500 e/l ' =2 :
: | . : wing to direct recharge from rainfall. 2 ]
locations. The sand now occurs as a series of weathered, irregular, rounded © A few gravelled roads on slopes are built with cuttings or embankments < : 2
" . . 2 2 S
d‘"}esa generally with gentle slopes. Several interdune deprfsswns are charac- The Tamala Limestone contains a similar thickness of fresh water but the which tend to be free of vegetation for one or two growing seasons and are % | S
terized by swamps or thickly vegetated fine-grained humic sands. Slicks of salinity rises westwards and can exceed 2000 mg/L just to the west of the thus prone to erosion. Remedies could include improved drainage, contour i
very fine-grained heavy minerals, typically ilmenite and limonite, are seen large swamps, such as Myalup Swamp, due to concentration of salts by evapo- bunding, terracing or seeding to produce an initial groundcover among which 6322000 mN M | PHYSIOGRAPHIC DIAGRAM
where wind-winnowing has occurred. As the surface sand is physically in- transpiration. Mostly however the salinity is less than 1000 mg/L and large native plants could re-establish. E ’ !
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A sub-unit of the sand has been mapped where the sand is thin, rarely Grousitwater from ithe) Lemala Limestone Yischarges aldng thieveastera within the thicker sand units throughout the area and, with careful siting & Mataura Park | :I Spaamnod Dunes
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Dunes physiographic unit, immediately west of the Bassendean Sand. In base of the aquifer, occurs along the coast to the south. Overlying the saline . H MELVILLE I ‘ S i:l Pinjarra Plain D wood Plateau
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