WESTERN AUSTRALIA 1. 50 000 URBAN GEOLOGY SERIES

BUNBURY - BUREKUP

GEOLOGICAL SURVEY OF WESTERN AUSTRALIA SHEET 2031 IIl AND PART OF SHEET 2031 Il
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URBAN GEOLOGY|OF THE BUNBURY - BUREKUP SHEET of [u%) wi oy Y F =—=1 2
: < e —_ & 75 Swamp deposits, mainly peaty sand
S Ls |
The aim of this urban geology survey is to provide information for those The sand is off-white at surface, grading through cream to yellow, The third shoreline, marked today by the Pleistocene Yoganup For- The Yoganup Formation has the geotechnical properties of a loose sand, Proposals for mining in general in the area are viewed favourably if =G i on s B&Jl\/l S
concerned with aspects of raw material and water supply, rural, urban, indust- orange and brown with increasing depth. Pebbles and cobbles of granite, mation, is also prospective for heavy minerals but is uneconomic at present though a low vertical face may stand unsupported for a short time. The mater- elementary environmental concern is applied. Sites should be invisible from . o | e 4 N - . - JUN — 3 "
rial or transport development. The intention is to point out geological factors laterite and water-rounded quartz are found in the sand, and feldspar grains prices and costs. Following initial exploration, some 2 700 000 t of minerals ial is permeable, settlement could occur under load and it requires protection main roads or centres of population. Provision must be made to prevent silt Y & l&i / LA BHHE N o Riveripa S younger river terraces
which may affect planning on a broad, rather than specific basis. Detailed are common. Very fine-grained heavy minerals, especially ilmenite, are a are inferred near Boyanup and Burekup. against erosion. running on to roads or adjacent property, and access roads should either be ¢ bl | e Qpb | ~ i NN T - ‘ | ( Wytaen, / Alluvium
site investigations will still be required but it is hoped that this information - widespread accessory and in one locality north of Paradise Creek a magnetic suitable for mine traffic or be upgraded, probably at the miner’s expense. S| ks / T M N hatilll R A My b \ 78 older river terraces
will provide a useful framework for such further work. ilmenite-rich layer has been cemented by goethite and forms a marked low LIMESTONE It should also be realised that mining is only an interim land-use and that : ; : S/ = 4 / L e Al e -)“'.!"admg 0 /
; ridge. Other heavy minerals include zircon, epidote, rutile and rare garnet and The Guildford Formation has a wide variety of geotechnical properties rehabilitation to an acceptable subsequent land-use, generally agriculture, is . . . : A , - 5\“?"/ . ’_l ! / I arinyre-’ | s =
The Bunbury sheet and the mapped portion of the Burekup sheet blue tourmaline. The quartz grains are mainly frosted, some clear translucent, Low-quality limestone, averaging below 65 per cent CaC03, has been because of the variable clay content. Natural density is moderate to high, the responsibility of the miner. kst - = | *ﬁ.“ / . e ) CLIFTON /d ! I f} Il ® Sunnyside / b=
represent just over 586 km2 of land surface. A variety of land uses in the and most are coated with an iron-oxide film. quarried north of Australind and south of Dalyellup. The material is used to and permeability is low except in sand-rich parts of the formation. Alternate e N . - . | : Sd Vi = [____ROAD ’ ! el wl 73 Lagoonal deposits, mud, silt, shell beds

18— area includes residential and light industrial development; pastoral, dairy and The Y Samiiiin. Secwria T Siect: saisdcibis wien: form road foundations and for land filling. As the calcarenite contains rela- wetting and drying will cause the clay to swell and shrink which makes foun- Sites for rubbish disposal may be found within the thicker sand units ' o e . B ¥ 8d 59\ /" Westhams | / Frefr
market-garden agriculture, some irrigated; State Forests; and the production o ﬂmo“:‘ dise Creek it forms past of a distinct shelf; south of that tively high proportions of quartz throughout the mapped area, better-quality dation conditions poor unless special precautions are taken to keep the mois- throughout the area. Mined-out sand pits may provide convenient sites for ‘ ‘ - = S e %54 & f/sul &N e ! u Braeside / =
of titanium dioxide, mainly for pigments. A few areas of natural vegetation 14 Gesrira bt the base b the shelf. : stone is unlikely to be found. ture content constant. Low steep cuts are generally stable, although slides disposal, as sand for covering layers of rubbish is generally available within ‘ ; . =% LES&ENA&T ‘ | / \ St ,*\ zmy ! >.5_| ) o
remain, particularly on sand dunes south of Bunbury. The City of Bunbury - may occur in shallow cuts where there is seepage. Drainage disposal is gen- or close to the pit. Disposal sites for industrial waste may be located in similar o ‘ : i e e / f i | G i iy ; ::_g 3 Colluvium, some eluvial soils
“Govens some 13 ki? and  further 17 km2 sre oocupled by smaller towsaites g ROCK FOR CONSTRUCTION erally difficult. areas, provided no groundwater extraction is carried out nearby. Effluent PRGN e : £ \ L ( 7 i : F69 » <%

Sediments of the Guildford Formation, locally known as “Dardanup - e ‘ : - = = uAustralmd1/77 : \ Qb \ \ / i 2z
at Australind, Eaton, Boyanup, Brunswick Junction, Burekup and Dardanup. Loam”, form the broad, slightly undulating plain immediately west of the Dar- m-wnwhmwmmwmmuu . . e . . . ‘ { Qpa | \ \ fimsl £ 5 | 28.705m. / o -
Nearly 38 km2 of State Forest occur within the sheet area. Major roads Sog Bowss. ik Slintal the femation iadhudte some sillowinierine end Hard-rock quarries have been opened at Gelorup and east of Roelands, Bassendean Sand, which is generally moderately to well graded and the coast, and its effects on the ocean and inlet are closely monitored to 1 s E USTRAL//VDRI.?(J A7 (2 L3 \ / i3 \ Y S i ===k =s====—=======pAL_— = o w
radiate from Bunbury and, with two railway lines, provide distribution routes iarisi ) and consii of sandy and plastic clays, clayey sands, and silts in Bunbury Basalt and Archaean gneiss respectively. One of the two Gelorup cohesionless except where it contains minor clay or silt, has a moderately high minimise any damage to the environment. _ : - - el = , ‘ AI RSt NG N NG \ et | / I / f Y = : Qts 30 Sand associated with Tamala Limestone, high dunes
from the international seaport to the southwest of the state. A power station hich pade om he $o the othie Dotk Metenlly sad wrtionlly: 1 s quarries now supplies all the crushed-rock aggregate requirements of the Bun- natural density, is very permeable and well drained, and is not subject to SRy = . / i 1 sd | P e JF===x ! / NS
adjacent to the harbour feeds electricity into the state’s grid system. - bury area, mainly for concrete and road surfacing. The smaller quarry has been shrinkage. It may be moderately well consolidated beneath a loose surface Further information may be obtained from the Geological Survey of ‘ : - F Ca e / 7\ \iitin, £7 o) (" { S o T
- areas a semi-ithified laterized clay is seen at the water table suggesting active haiidoriod. Carent Stk it inc the Binbiley: el i ir the ordar of : g : - 5 £ . ! = LA \ [ AN Harbt FL | 2 40 TAMALA LIMESTONE : eolian and marine calcareni
laterization at present. The clays are predominantly mottled in shades of . i o cover which can be remobilized when dry and cleared of vegetation. Drainage Western Australia, Mineral House, Perth. ‘ e R : = i - e R 1 arbotr Flatt g Roseville Qpa 7 Q= Sanmachenes) § SOl ancmaling coicarenity
i 1 St b 0 b b B s 5 e e s 2000 ey o s e i | - | = -y - , / 22| |
was ma y y Wilde all of the = : : . - - - - - - i A 2. 3 ; { el
Geological Survey. Maps were published as 1:250 000 preliminary editions finf 10 tedinm grsimed, oc sieely Wity coane; il s e M The Roelands quarry supplied dimension stone and aggregate for Bun- clays, o in aseas of shallow water table. The il ops of , L e : e ‘ | Australind L4 ; / % | . ! T i . =] w ;' b 15 BASSENDEAN SAND : low rounded dunes
I subrounded. Pebbles of quartz or laterite are locally abundant and rare sur- dation of the sand, and the depth to water table, need to be established during , 0 . { / P Townsheéad m / o R
161 in 1973, covering the coastal plain, and in 1979, covering the whole sheet. i b toinécals attast toi iwi of Yogkuin bury harbour-works and is now used intermittently as a source of railway : . = - N | ’d = ) \ i {_\ w I-Iu-l
The Bunbury and Burekup area was remapped in 1979 for this urban geology = SRS Y very: S, bmavy - ballast. slte tivestigation, ‘ e : e - | [ b 8 = \ /I =L 2 =] Qpb
‘'ormation or colluvial sands immediately up-slope. Adjacent to the Bassendean ‘ | : { - ‘ . - e \ & “ Il < i i i
edition, by Biggs of the Survey, using 1:40 000 aerial photography (dated 0 b 1 Eaact oo widely soverul by &0 i - | e et e : / | / / 8S 17 / | > ’; Qpa 5 Thin Bassendean Sand over Guildford Formation
1977) and closely spaced traverses. East of the Darling Scarp the work of :‘“"f - B ks S e A A fourth small quarry southeast of Montray formerly extracted dolerite Areas mapped as Bassendean Sand overlying Guildford Formation will B - S s e L)) ; ‘\ P g . —i | Stottfold g Dorrey a =
Wilde and Walker was used with very minor modification, mainly on the - - i for road surfacing. generally have the geotechnical properties of the latter. : ' s : . = A ‘ | ki ks ; ! 4 & 16 d ) )
scirp face, Text data wers provided by Bggs, Wilde, Co o borehole information. ‘ 7 | ko = o .- Poi /Lauterl EisiE o e e | Killarneym 1Y | [ Qpa 20 GUILDFORD FORMATION : mainly alluvial sandy clay
~ of the Geological Survey. . Tamala Limestone, where it is predominantly calcarenite, includes : : : ) ¢ () T . i O Fr
~ The upper stratum of the formation is, in many places, marked by a SAND S o ah b A Ry : ; ! , Y e e e i - ( \ N S Rosaliew Roelands
spring-line where water percolating through the overlying sands encounters the ranging depending 3 N Y | . . ‘ Ve = L2z (F - i \ & u 0. / Qpry 15 YOGANUP FORMATION: younger element
PHYSIOGRAPHY N Guildford F ; The harder material is slightly porous and permeable, of medium natural den- =Dy b i : g £ = ) h Treengale/ PN%o : P
impermeable clayey horizon. Near river valleys, ford Formation sedi Sand is extracted from pits scattered throughout the area and is divided i i strength. Solution cavities occur irre- = e = . . T I / 5 i w Hensingham e
‘ ments tend to grade into the river sediments and, unless marked by an ero- {#to build 55 anih T b tatial is il sity high to compressive 5 of s - S N S ‘ ‘ : - L EE | / P\ < > Sutherlandsa
As can be seen from the inset physiographic diagram, the mapped area sional break, are impossible to differentiate. 0 bullding sends and flling sand. The bulding ma genenally yellow, gularly and some are filled with unconsolidated sand. Some zones of root 5 : Soa o e L e AN / \RE N x Qpr 12 YOGANUP FORMATION : including ferruginised ilmenite |
extends from the Darling Scarp westwards across various coastal plain units to - free from humus, and medium-grained. The off-white overburden, containing are present with high porosity, and these zones may lead to severe settlement - R - ‘ } 77 X\ ] \ % ‘ ' shin. Sl
the Indian Ocean. A small portion of the Blackwood Plateau occurs in the Bassendean Sand forms the easternmost and oldest of three dune e . e . under load. - b1 sas gt ¢ 757 Xoompafork Riverview' 892 -
 southeast of the map area, separated from the coastal plain by the low systems which are roughly parallel to the coast. The sand is fine to medium A . B W ot : = N~ PointDouro {5 £ s
uk Whicher Scarp, a marine erosion feature. The Darling Scarp is the fault-con- grained, in places coarse, grey to off-white at surface, passing through cream Sl st a2y benere B y— The softer, less-cemented material has a higher porosity and permeabi- BARC | ( )\ SAMPHIRE g / ol 6 Laterite, lower level
 trolled western margin of an ancient plateau which lies just to the east of the and pale buff to yellow at depth. A pink, coarser layer occurs in some areas HYDROGEOLOGY lity and a lower density and compressive strength than the harder, well-cemen- ISLANDX\ \ BAY s
: mapped area. The fault-line scarp has been modified by marine and subaerial and is probably a local basal deposit. Seven kilometres north of Boyanup, a ted rock. Both harder and softer types and zones of unconsolidated sand occur s Point 1% a8 = 2 0 ‘ ) N
I: erosion. Both the Darling and Blackwood Plateaux, respectively east and river cliff of the Preston River exhibits a section of nearly 10 m of Bassen- e Sl somhie® il aoria B Ak together in an irregular way, which makes the detailed determination of geo- : ~ Pelican Point, N I' BB s d Gzl 6 Laterite, massive or pisolitic
southeast of their marginal scarp, have an extensive laterite cover. dmm,ntbmofwhichmmbmn:’:fqmmw;hw. skt e el o ,,m,,,m,,by,;',,,,,,w",,;';,,ﬂmw technical properties difficult. Steep cuts are commonly stable. < : £ o T R ' \ / g N, % 14 -
grading upwards into a coarse-grained lithified . Immediately above is a , . | , AT - - Pe ; | R
The coastal plain is characterized by a broad, level, alluvial belt with nond ougicirse:witgh: shic-prades: apiands Into-cosrse sand with scatierd groundwater is generally fresh. - S e e Casuarina Point ¢\ / ety KOOMBANA \/ Bg11) Turkey Point — @ ) / | ! o 3
lines of sand dunes and limestone ridges on its seaward side. Former shoreline ‘heavy minerals (the “heavy mineral element” in the inset rock relationship e o e e . L ; / - S / Hentydale \ O w 20+  MAXICAR BEDS : siltstone and clay overlying arkose
lagoons are now represented by strings of lakes and seasonal marshes imme- diagram). Conglomerate occurs in decreasing amount in the overlying 3 m and WD ewyEnan S SIS e g S gl st Sumstty; SN SRablily . M 8 SRR e SN T Wagertoo Ford m \ BUREK UP N <
tht&ywmmmmmm The piedmont zone re- mammmmmnmammmuh mmm;)mmwmmmwmm Mwummmmmu ; BAY e S & ‘,, . B3N8 g : " - 8 E
presents an even earlier shoreline mmuu«hd ormm : i ; s supply. thin sheets of dense, hard limestone are locally common and, where present, '_-. . 4 ? wl 70 BUNBURY BASALT : tholeiitic vesicular basalt
and sediment deposition. e s lmynmn will increase excavation costs. Drainage-disposal characteristics are good. N : - 7 I HIGHWAY N \ L= -
‘ WG@!&W B ‘ Power Station x / .
e ‘No. 1 borehole (PL 1), in which the salinity ranged from 14 800 to 51 700 v u it i 5 Point MacLeod : X 9 ar
STRATIGRAPHY A 800 and 1200 m, and in the Picton No. 2 borehole (PL 2), Coltoviv, beouies 1 1 = wncomelinied s of Sl wilk i : — I ¢ T Mafic dykes, doleritic or gabbroic
where (less than 500 mg/L) extended to about 600 m. The fresh ok ek RASRAGRD, S Suvuly vuulis Ui iuuiont g i Bt i 2 o = I Lilyvalea (7 <=
12 = m&m*mwnmwmumm AN - abie slopes are likely to be unstable and to require protection against erosion. See- i | i X O . e o : TS
‘ : ""'WYWW"“’W“'“"‘MW“'W m;muh‘wmmmmlf o page and storm-water drainage-disposal characteristics depend on clay content. — / ; = /- e sz
 laterite profile. On and west of the Darling Scarp are localized | : m"mm“""‘“‘“"‘"’ _ i : { > iEsd 5-.-: Pegmatite dykes and vein
| — SO unt Vil IOt 900 O S The lagoonal deposis are highly variable, lowying and generally satu- : 7 ER\ ik It Siu
Lo : f ‘ : i . : ngmmwd&mm‘ rated. They are expected to have poor geotechnical properties which because 5/ =\) Fill /' et re ; q gg Quartz dykes and veins
ARCHAEAN e i, = : mmtuumwnm:mmummmmu of rapid lateral changes in lithology are difficult to predict. L i B , &5
i it = B mm&.ummm“wunum supplies can be drawn. The salinity is generally 300 to 500 mg/L, except where . 1( B
- Quartzite is the most abundant of the units. It ~ dean Dunes, have steeper slopes, especially on their eastern edge, and occur oy 1n the 0K i . o & Yullambee o
oceurs as isolated rafts or boudins in gneisses between Collie River and “in more” continuous ridges. ‘As the two'sands ste aimost identicsl in physiesl silbiusmsee- Mnprosben Teie Soruren S "’I"‘"‘Uﬂ ,“i"'"’“’, nmwm- Alluvium, because of its various lithologies, has a wide range of enginee- 7% :
- Henty Nﬁ'ﬂn rock is a medium, even-grained metamorphosed ortho- and chemical character, and in the general absence of fossil evidence, these ::AMMMMM “(g'w)"m 4-confined by the- Daribury: Bessl mﬁmmm“mm'mm RY ; R " = ] 20 Pusphpdtc gt
s quartzite mmﬂu«mmmmm 3 . ;| " ¥ under load being typical. o st = '
fm‘“m w«wmmmmhwﬂnmw ﬁgm:mmmmm,mm‘m : 3 ® 7 “ T 24
i logical units. Australind. s 1 ,/hﬂ Porphyritic granite gneiss
; ‘ - ‘The limestone is principally  lithified eolian calcarenite, although minor A near-surface water table in some cases would adversely affect building = ;
&;&pmdﬂﬁzmhmmdwhﬁ:ﬂﬁe At s il o Sght Whlde- e e i The Lesgerville B i i i 5 i bl ik e 5 emmd T :: / S s
10 &mmwmmmw with minor biotite. OSSN FRRASAI N 1 Sowvats s Sl 0 SOty St d ok occurs in the eastern part of the Perth Basin (Fig. 1). It reaches & maximum R Avdlonw I . -] Augen gneiss
~ Within the hornblende gneiss zone are localised rafts of amphibolite; finely in quality from low to moderate (from 30 to 70 per cent . The main thickness of about 300 m and consists of an upper sandy section and a lower The swamp deposits are made up of variable, poorly-consolidated mater- i R <
~ banded quartzites; white and grey quartzose gneisses; and pink and grey, impurity is a medium to coarse quartz sand with rare feldspar and fine ilme- section with a higher proportion of shale beds. Groundwater salinity in the ial with unsatisfactory engineering properties. The deposits will settle irre- 5
coarse-grained foliated granite. nite. Deposition evidence ranges from indistinct to very definite horizontal upper section is 300 to 500 mg/L and in the lower section it ranges up to 800 gularly under load and have low bearing capacity. The near-surface water table = Quartz-feldspar-biotite (-garnet) gneiss, in places beneath eluvial cover
- - bedding and to well-defined cross-bedding, suggesting shallow off-shore to del- mg/L. The groundwater flow is from recharge areas on the Blackwood Plateau would impede excavation and drainage and lessen building stability. 10 <<
_ The most common fock-type in the metamorphic sequence is a fine to taic conditions, backed by accumulating sand dunes. Fossil traces include towards Leschenault Inlet, where salt-water intrusion in the upper part of the -
1 riedioraariined. | i gneiss, composed of $5 miterocll Sk root casts and moulds, infilled burrows of worms and indistinct mollusc and aquifer occurs. Artesian flows are common in boreholes in the Picton-Eaton Safety Bay Sand is a porous, cohesionless or poorly lime-cemented, Qomia-lobiopar-hucsibionds (Slwtind ool
dmhhﬁumdhaﬂyamet Foﬁaﬁoniunmhdadbywhﬂmu gastropod casts. Although not shown on the map south of Bunbury, limestone area. The Leederville Formation supplies water to Australind and Dardanup permeable material that is unstable in excavations and prone to wind erosion
of biotite in the rock which is generally pink and white or grey and white. oceurs in the subsurface, in places beneath a very shallow sand cover. and to industry east of Bunbury. - when vegetation is removed. Settlement, sometimes uneven, is common under . .
e i e S et e , Joad but can be controlled by compaction and stabilization, uartzite, metamorphosed orthoquartzite
fmmmmmmwmm“m The-ﬂekmtiamﬂniydaﬁndﬁumdncﬂmﬂub’ydealdﬁ- The water table in the Quaternary aquifers slopes north-westwards, re- -
foliated and slickensided pink granite; blue-grey gabbro; orthoquartzite; cation on weathering, although there is some evidence for a separate, eolian flecting the topography, but is discontinuous near Gelorup where the Quater- ENVIRONMENTAL GEOLOGY
Mwmdmwmpmm maa.rimm origin for a few strata. In these instances, dune bedding is preserved and many nary sediments thin over the Bunbury Basalt (Fig. 2). Supplies are usually
dite. sand grains are pitted and polished. Generally, the sand does not show any adequate for domestic and stock supply, but vary according to the lithology, Soil erosion has created problems, mainly on the steeper slopes in the ! SYMBOLS
osl— bedding features and the fine to medium grains are frosted, subangular to the better yields being obtained from Bassendean Sand and Tamala Limestone. eastern part of the mapped area. The erosion is essentially caused by one of
Included in this group is a series of mylonites in a shear zone crossing subrounded, and poorly to moderately sorted. Off-white near surface, the The salinity is highly variable : it is usually low in the sandy sediments except three human activities : gravel extraction, agricultural clearing, or road build- 5 g w2 ‘\Q / e g
- Henty Brook northeast of Montray. A typical representative is a fine-grained sand becomes yellow with increasing iron-oxide coating at depth and is cha- near swamps, where the salinity may be increased by evaporation, and near the ing. N i o s Geological boundary
rock containing rounded clasts of quartz and microcline, and lozenge-shaped racteristically bright orange within a metre or two of limestone. Beneath the coast, but groundwater tends to be brackish in the Guildford Formation. e S
clasts of green hornblende and sphene. The matrix is mainly quartz and feld- iron coating, most grains are colourless, a few are yellow, orange or pink. North of the Ferguson River, where the Guildford Formation is more clayey Abandoned gravel pits act as compacted catchments for rainfall which - § 1 b VCSHIt ; \\\'\ S - Accurate A ——
spar with minor amphibole or biotite. and there is upward groundwater discharge from the Leederville Formation then runs from the lowest point of the pit in volumes far exceeding the natural : HR g : e ) Approximate S 2 e s
A minor erosion scarp at Minninup and a shallow shelf near Austra- combined with poor surface drainage, the salinity can be as high as 5 000 capacity of adjacent absorbant soils or watercourses. This excess flow causes : = Inferred
The gneisses are widely covered by a thin eluvial soil with abundant lind in this sand element attest to a Quaternary shoreline one or two metres mg/L. gullying, which increases in length and breadth with succeeding rainfalls. In nterred e =
fragments of relatively fresh rock reflecting the immediate bedrock. above the present sea level. some pits near Joshua Creek, attempts have been made to revegetate aban- Paint Dunald |- Fault -— b e -
: Low-salinity groundwater in the area often contains a high proportion doned workings b eucalypts. Deep ripping, preferably along the con- i i
Augen gneiss occurs as a coarse-grained, mesocratic rock and has Colluvium is widespread on hill slopes in the east and southeast of the of dissolved iron which makes it unacceptable for domestic use. This can be m.i,m.zmﬁ;ﬁmmhwmhm o
developed from granites by cataclasis and metamorphic recrystallization. mapped area and consists of fine to coarse-grained material. Typically found in remedied by aeration or chemical treatment. suitable sites for natural revegetation. Some form of groundcover or under- Bedding »
Isolated rafts of leucocratic, even-grained granite are presumably remnants of shades of brown and orange, clay, silt and sand form the matrix to pebbles and growth should be planted initially to reduce surface evaporation and provide Folistion R4
a parent material. The gneiss consists of quartz, microcline, oligoclase, biotite cobbles of quartz, laterite and various crystalline rocks depending on location. a long-term brake on run-off. On steeper pit slopes, contour bunds leading Paradise m
and some hornblende, surrounding microcline augen. Enclosed in the unit The unit includes some alluvially reworked material in narrow watercourses ENGINEERING GEOLOGY to sumps are essential to prevent gullying and to reduce the amount of silt Vertical foliation -+

06 are elements of melanocratic feldspathic amphibolite; dark-grey hornblende and some outwash from Yoganup Formation from which it is usually distin- carried downslope. s e Shisar 2000 R R AR

gneiss; and pink and white quartzo-feldspathic gneiss. guished by the absence of rounded grains. Colluvial sand grains are mainly The engineering properties of rocks, including such features as strength,
subangular with lesser amounts of angular or subround grains. Very fine- suitability for foundations, stability on slopes and in excavations, and suitabi- Clearing forest for pasture on steep slopes has had similar effects to Deep borehole = 100 m BS17 &
Near Ferguson is a porphyritic granite gneiss which probably grained ilmenite is a common accessory mineral. In places, the colluvium lity as construction materials, depend on geological factors such as mode of gravel extraction, except that unconsolidated soils are exposed to water ero- « Taunton Vale o Quarry or pit

represents an intermediate metamorphic stage from granite to augen gneiss. grades downwards into eluvial sandy, kaolinitic clays and has presumably origin, composition, and susceptibility to metamorphism, weathering and ero- sion. Consideration should be given to leaving narrow belts of trees or shrubs = 06 "
It is a coarse-grained rock with abundant tabular megacrysts of microcline derived from laterite at no great distance. Field relationships suggest the sion. The generalized engineering properties of the rocks that occur in the area along the contour, at least until pasture grasses are fully established, to lessen = ] Active N9
set in an identical matrix to that of the augen gneiss described above. The colluvium probably began forming in the Pleistocene and is still being de- are described with this in mind. the incidence of gullying. < e Bythone Abandoned or inactive ¥
biotite shows a strong foliation fabric and there is a marked gneissic recry- posited. = ” _
stallization of the feldspar matrix. A few gravelled roads on slopes are built with cuttings and embankments B RS e Mineral occurrence

Lagoonal deposits occur in Bunbury and on the shores of Le- PRECAMBRIAN ROCKS which tend to be free of vegetation for one or two growing seasons and are P LR Clay cl
and is assumed to be the main ”l:aurh“erﬁn tm:nm sula mm n:lh::epodt mmuﬁx::mﬁxm s g : : i S— 1 Diatomaceous earth Dt

to parent augen to west. s are s These rocks are predominantly granitic types comprising gneisses, por- bunding, terracing, or seeding to produce an initial groundcover among which

gneisses. The granite is a pink and grey, coarse-grained rock with pink, tabular of very fine-grained sand on flats fringed with samphire. Sea-grass filaments muﬁcnﬂmmmm%mmmmm:; native plants could re-establish. Gravel Gr
microcline phenocrysts comprising up to 70 per cent of the rock. The pheno- are common in the muds, and shallow-marine, Holocene shells are locally and remnants of sedimentary rocks, now quartzite. Widespread mafic dykes Heavy-mineral sand Hm

ulf crysts are strongly aligned and set in a granular groundmass of microcline, abundant. To the north of the mapped area, fossils dating from Middle to intrude all rock types. The rocks are hard and dense when fresh or slightly Mineral-sand mining at Stratham has been completed with rehabilitation )

. oligoclase, quartz, and biotite. The unit encloses an area of medium-grained, Late Pleistocene are found in this unit. Two small areas of mangrove mud weathered and make good building foundations. When weathered they become of the mined land. Processed sands and slimes were remixed and shaped into Sinnyeds Farn Limestone Ls
blue-grey hornblendite with greenish feldspar clasts. banks are possible remnants of a more extensive cover during a warmer cli- softer and less dense, but the felsic rocks are still adequate for foundations of gently sloped dunes and have been sown with pasture grasses and cereals. It is Rock for aggregate Re
mate. minor buildings if normal preparation procedures for foundations in clay are expected that the land will be returned to regular agricultural use after a few Sand sd
PRECAMBRIAN followed. In the case of the mafic rocks, wea ts are usually seasons’ growth.
Alluvium is found in all valleys in the map area, in places t00 loca- R s i e * = =\ . Highway | —
'S ‘Numerous veins and segregations of quartz occur within the meta- lized to show at this scale. Landforms within the unit are river flats and granitic rocks. This makes poor foundation material, unless special precautions DARDANUP Major road ————
morphic and granite terrains and are too small to show at this map scale SRR, Ak Sntursl Lo AR SO bt ook WAk 1. sapmnis tan are taken to keep the moisture content constant. The rocks are usually inter- P jor roa
Close to the Darling Scarp the veins mainly trend north to northeast and differsat g of deposkion bt this is not always poibis whar cee lewl sected by fractures or joints, some of which may be open and stained with ‘ Minor road
are subparallel to the regional foliation. The veins are locally iron stained but grades into another. South of Bunbury, the area mapped as Holocene alluvium iron oxide or other westhering products. These structures, quartz veins and Dalyellup bt e
are otherwise barren of minerals apart from the crystalline, opaque white and is almost certainly reworked clayey sand of the Guildford Formation and pro- shear zones, particularly on the face of the Darling Scarp, provide channels for 25 bt
cream quartz. bably thinly overlies undisturbed elements of that formation. Some Holocene percolating water and contribute to the instability of slopes, excavations and Railway
mmummnmmmmwh Tamala Limestone near engineering structures Local Authority bounda
A discontinuous but persistent body of foliated pegmatite occurs N =
; near the eastern margin of the mapped area. It consists of quartz, microcline, mmmmmmmymnmmmmmm The softer and less dense products of weathering, particularly those from Townsite boundary -

02— albite and muscovite, with local minor concentrations of tourmaline and rarer very coarse in watercourses. Sediment types include clay, silt, sand and pebbles mafic rocks, tend to be unstable on steep slopes and in excavations, especially State Forest boundary e e
minerals. The pegmatite is subparallel to the regional foliation and is variously in various admixtures and shades of browns, creams and grey, generally in len- in winter. They may provide suitable material for the construction of imper- ' e o
deformed and folded. soid deposits grading one into another. The younger terraces include units of vious embankments, but individual material testing is necessary. Powerline

‘ : gelatinous muds and are prone to flooding, being on average one metre lower Homestsad Camden m
25 F Mafic dykes of tholeiitic dolerite composition are widespread in than the older terraces. Near Minninup, alluvium overlies a recent shoreline Both granitic and mafic rocks, when hard and dense in their fresh or o i A
|| Archaean rocks, mainly with a northerly trend. The dolerite is medium grained marked by a marine shell bed, about two metres above present sea level. slightly weathered state, are suitable for road construction, railway ballast, Horizontal control .
and blue-grey. It occurs as distinct intrusions 1 m to 10 m wide, from a few ! breakwater construction, and building aggregate. In fresh rocks the wide- Benchmark, height accurate 28.705
tens of metres to several hundred metres in length. The primary mineralogy is Swamp deposits occur in two distinct environments : one parallel spread foliation is not a geotechnical problem. i "m
i plagioclase (andesine-labradorite), augite, hornblende, minor quartz, and to and immediately inland of the most recent dune line; and the other in ‘ SR - .
accessory apatite, sphene and pyrite. Fretted phenocrysts of white feldspar scattered interdunal depressions in the two Pleistocene sand units. The depo- CRETACEOUS ROCKS Watercourse —— e
up to 3 mm diameter are locally common. Many dykes show some alteration, sits are typically dark grey or brown, fine sands or silts with varied but signifi- There tati this map of a track d toacenss iy ey it of
for example, saussuritization of plagioclase and breakdown of pyroxene to cant amounts of peat. Some diatomaceous earth is recorded near Lake Beri- Bunbury Basalt when fresh is hard and dense, with engineering proper- presemation on Ths mep R Sr—————
fibrous amphibole. Quartz-feldspar-epidote veining is common dup and probably occurs in small amounts elsewhere. Most swamps are ephe- ties similar to the mafic dykes already mentioned. It has a limited occurrence,
: mﬁmﬂwhhd:ymuﬂ-wm:;uoﬁd;n;hyﬂmm& but drilling under the harbour has shown it to contain softer, less dense, TABLE 1 . MAIN AQUIFERS
CRETACEOUS vegetation. Quartz grains are mainly subangular but range angular to weathered zones, particularly at its upper and lower margins.
- rounded, reflecting the varied parent materials. Many swamps are surface s Ssg b Sy toi oy elens. sl s AGE FORMATION iﬂ HYDROGEOLOGY
Bunbury Basalt crops out on the shore at Bunbury and underlies expressions of a shallow water table but some represent a perched water table e e s e e e e e L e G R | SR NI T /// Thé. will N\ on
parts of the coastal plain around and south of that city. It consists of at least on an impermeable clay layer. o5t E \\ : TAMALA LIMESTONE 40 Good supplies, mostly fresh
two lava flows of porphyritic tholeiitic basalt which is locally vesicular and Experience 5o far has shown that where used as a foundation the depth 2 300 ENDEAN SAND 15 Mod d supplies, fresh to brackish
displays columnar jointing. Vesicles and cracks are commonly filled by a Safety Bay Sand is the youngest geological unit and is still forming of weathering over basalt is shallow. #BS14  \_ QUATERNARY BASS SA oderate to good supplies, fresh to bracki
greenish calcic plagioclase. It is a fine-grained, dark-grey to blue-grey rock, from material washed up from the ocean floor and then blown inland as 7 E’. $ GUILDFORD FORMATION 20 Poor to moderate supplies, fresh to saline
1 m to rounded weathering patterns. Near Gelorup, south of Bunbury, hummocky dunes. It is a cream, calcareous quartz sand in which shell frag- The Maxicar Beds, because of their limited occurrence, are of little geo- GEELORUP Crooked - ernum. V E ) YOGANUP FORMATION 15 Good supplies, fresh
the basalt occurs at shallow depth beneath eluvial and alluvial soils and clays. ments make up 10 to 80 per cent of the whole. The quartz is fine to medium technical significance. The material is usually well consolidated with a rea- AR3LT: 45 m Brook ik '
An exposure in the aggregate quarry shows at least one darker grey feeder grained, angular to subrounded, mainly clear and colourless, with some iron- sonably good bearing capacity when fresh, and would be suitable for the : UNCONFORMITY
&ste:;usnm M:yhlthbﬁcndmmmdn&ylmu mmmmmnummmwmmmwm foundations of small buildings. However, on weathering it becomes weaker,
into the. Inﬁc\’ ( e accompanying quartz. Very fine-grained accessory heavy
' o5 e st include imenit, ircon, gamet, rutile, hornblend, and tommm hynnm v mmmmm‘ ma:';mu e s S ey oy S T
| mmnwned:mmlyexpmmmwuumamym locally concentrated on the beach and in hollows within the dunes. The irre- : ’ CRETACEOUS BUNBURY BASALT 70 Aquiclude
‘ mwmmz’;uﬁtz‘mammww At the gular basal layers are partly lithified to a friable calcarenite commonly dis- Chudderee m
& 'm consist m mpi:dy mm.:‘f;gn:nm m playing dune bedding. CAINGZOIC UNCONFORMITY
: h‘!:um dﬁimﬂmwﬁ‘;ﬁ&ux s - Laterite is a rock with varying geotechnical properties depending on its o JURASSIC YARRAGADEE FORMATION 200-500 Major aquifer. Large supplies of fresh water
orange-brown and reddish-purple siltstones, red and brown sandy clays and CLAY degree of weathering. When it is !lud,dﬂlnﬂi massive, it requires blasting oF o8 COCKLESHELL GULLY FM 400 ;ntol:mal ;:rtlzﬂ:l:ua;:p‘l’l:st:f fresh water at
 plastic clays, pale-grey clay, mottled kaolinised sandstone and many, irregular, for excavation. In this condition it is a good building foundation but subsur- L DARDAﬁUP Hnoay .
Sk Plastic clay, for tile manufacture, is extracted from lenses in the gener- face drainage disposal is a problem. When it occurs as a gravel, ferruginous OF
layers of hard iron-cemented sandstone. Several small springs and seeps /CAPEL
occur above the iron-cemented layers, the water causing extensive iron-staining ally sandy clays of the Guildford Formation at Waterloo. It is also used to give pisoliths set in a clay-sand matrix form a material that is stable when dry,
downslope. It is probable that a similar sequence of sediments occurs towards pre-firing strength during brick-making with sandy clays from the same pit and but when wet can become soft and unstable. This laterite gravel when com-
 the type section where only the harder, ferruginous layers crop out. The depo with various Cretaceous clays and kaolinised sediments from a pit north of pacted makes satisfactory foundations for roads and buildings, but needs \
! ﬁiammwmnmﬂkmmmw Maxicar. protection against both water erosion and fluctuations in moisture content. b
T e et s, DIATOMACEOUS EARTH
'CAINOZOIC As mentioned above, diatoms have been recognised in swamp deposits Floodgates
96 [f— near Lake Beridup but no assessment has been made of the quality or quan- ‘
mmhw“*mﬂmh- tity of the material. It is likely that minor amounts of diatomaceous earth
| teaux, forming a dissected capping over granite and younger rocks. The laterite occur in many of the swamps in the area.
is chiefly massive and cemented but ranges from well lithified to loose and 7
carthy. It may be cither pisoltic or vesicular and is often associated with 3 GRAVEL It INDIAN
wmwmmwmwwm : S{‘h .
iron-cemented rock is from 1 m to 6 m thick, overlying a white, cream or Small gravel pits have been opened in several localities on the Darling giin \ .
 fawn pallid zone of clays, sandy clays and mudstones. A white or yellowish, um# ; ',« B D
Plateaux and along the Darling Scarp. They exploit the piso- Newralia Studm : : &
clayey sand is widespread at the surface, contains pebbles of quartz and later- litic and massive lateritic used for road a oo e .'1‘1 2
e, and is probably a weathering product of sandy laterite. Two levels of sub-base or as the wearing surface of minor roads. Most pits are used for only e L T e te et s T s B W T s Rl e L e SRR I W s =t D= W6 i v SN i
. laterie surface are recognised, separated by a distinct topographical break of a short time before being abandoned. ; BOYANUE ’ ' : ‘ Ry
mmmmmn&m e : = N
MINERAL SAND i e
= b O
‘QUATERNARY g\ L
Local Holocene concentrations of heavy minerals occur in the Safety Bay ey |
6294000 mN WMMMMMMMthWFM Sand. One such concentration has been mined out in Koombana Bay, pro- —;'{ \
ion. In the type area to the south it is a shoreline deposit consisting of a basal ducing 576 000 t of ilmenite, zircon and monazite. Other deposits at Koom- P
conglomerate and a well-sorted sand foredune. The conglomerate is not recog- bana Bay and Minninup contain a further 500 000 t of minerals but are not sy
~ nised in the Burekup area, and it is clear that the foredune environment has cansido &t pesnt. . i«~"-"/, —— i
undergone modification, as the sand here is poorly sorted, ranging from il (] Gr
h“““ﬂhmwﬂwymmmm A second, early Pleistocene shoreline runs parallel to the Bussell High- dr S
 predominate, some 60 per cent of grains in this area are subrounded and just way, and heavy mineral deposits have been located north and south of Strat- A/
under 40 per cent subangular. In general, only about 2 per cent rounded grains ham. The southern block yielded 1276 000 t of ilmenite, zircon, leucoxene i Trigwell AD e
ate encountered in the Burekup area suggesting major dilution of the shoreline and monazite to 1978 when mining ended. The northern block has presently #BS 26 / N g RO S
rmwmmmm uneconomic, inferred resources of some 1 500 000 t of minerals. L ?;\
s 7
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