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URBAN GEOLOGY OF THE MANDURAH SHEET 115° 35 68 70 72 74 40’ 76 78 80 /82
32° 30 ! | 1
The aim of this Urban Geology survey is to provide coloured, but may be mottled yellow, fawn and brown, due Unconfined (water—table) aquifers BASSENDEAN SAND
information to all those concerned with aspects of raw to iron staining. Charcoal and humus impart local dark :
material and water supply, rural, urban, industrial or trans— colouration where agricultural clearing has occurred. The unconfined aquifers occur in the superficial Generally moderately to well graded and cohesionless,
port development. The intention is to point out geological formations which are mainly littoral, eolian and alluvial in except where it contains minor clay, the Bassendean Sapd
factors which may affect planning on a broad, rather than a Lagoonal and estuarine deposits are mapped around origin. Hard calcarenite (Tamala Limestone) is also wide— has fairly high porosity, permeability .and void. ratio,
specific basis. Detailed site investigations will still be required the shores of Peel Inlet, Harvey Estuary and Lake Clifton. spread and contains water of varying salinities. The super— moderate to high natural density, and is not subject to
but it is hoped that this information will provide a useful They form low—lying areas with sedge beds and samphire ficial formations rest unconformably on the Early Cretaceous shrinkage. It may well be consolidated beneath a loose 02
framework for such further work. flats, or sandy beaches and low beach—ridges. Paperbark Warnbro Group except east of Mandurah where they rest surface cover which can be remobilized when dry and cleargd
(Melaleuca spp.) and Acacia woodlands have colonized some unconformably on ?Late Tertiary Rockingham Sand, which of vegetation. It is a reasonable foundation material, but its
The area covered by the Mandurah Sheet is mainly of the higher—level deposits. Sedimentation is active, espec— in turn rests unconformably on the Warnbro Group. Depth to thickness, degree of consolidatior}, and' de;}th to water table I N D I A N
rural; stock grazing and farming are dominant. Professional ially along the channel connecting Peel Inlet to the Indian the water table varies considerably depending on elevation need to be established during site investigation. S
fishing is carried out in Peel Inlet and from Mandurah into Ocean. and location. In some low—lying areas the water table is ) Robert Pt
the Indian Ocean. Two main urban zones, Mandurah (4.0 seasonally exposed at the surface, forming lakes and swamps. Drainage disposal is only a problem where the sand is
km2) and Falcon (Miami 1.5 km2) occur in the north and As the lagoonal deposits are distinguished by their thin and mixed with underlying clays, or in areas of sh.a110\'av If:TT b
northwest respectively; minor suburban areas are developing mode of deposition within a saline, probably tidal environ— The salinity of the groundwater is highly variable, water table. As a foundation beneath roads, tbe. sand is fair BE B i
southeast of Mandurah (near Creery Island) and south of ment, they include several lithologies. Beaches and ridges ranging from less than 500 mg/1 T.D.S. (Total Dissolved to good. Where thin, the foundation characteristics are those ' ;\
Miami (at Warrungup). Recreation and retirement houses contain medium to coarse, frosted, white subangular, and Solids) to more than 5 000 mg/1. In the elevated areas the of the underlying formation. 0 C E A N X S /
are scattered along the peninsula between the Harvey Estuary grey subrounded to rounded quartz sand. Some spits are salinity of shallow groundwater is often lower than that of wlE . - £
and the ocean. The total land surface of the sheet area is composed of fawn, coarse—grained quartz sands. Lower the deeper water as a result of localised intake of rainwater. TAMALA LIMESTONE 10 = i
167 km?2 of which about 55 per cent is cleared. Inland waters beaches comprise grey, brown and black humic sandy clays, The salinity generally increases with depth and towards the ) o .
occupy a further 113 km?2. silts and clayey sands, in places with high percentages of coast. All the lakes and swamps are brackish. On 17 March Where predominantly composed of calcarenite, the sd( 2L Mandurah Golf €
decomposing plant material. A saline crust on these sedi— 1976 Warrungup and Nerigardup Springs were tested for Tamala Limestone includes material 'ran.gi.ng fro'm soft to 72 Et}/ ,;No.l ourse
The geology of the Mandurah Sheet area was mapped ments is caused by their proximity to a fluctuating salty Total Dissolved Solids (Warrungup 2 800 mg/1, Nerigardup very hard, emphasising the .nee'd for individual site exam— 3', ry Mandurah
between 1965 and 1967 by G.H. Low, D.C. Lowry and R.W. water—table. Close to the present waterline are black and 3 000 mg/1). During winter months the salinity of the springs ination. The harder material is slightly porous and permeab.le, L TJ&/ 77 ek No. 1 .
Lake of the Geological Survey of Western Australia and re— brown foetid muds and clays which are swampy in part and should decrease markedly since these tests were conducted at of medium natural density, and high to medium compressive 1;7 Mandurah Golf Course ;
mapped in 1975 and 1976 by E.R. Biggs of the Survey. intercalated with silts and clayey sands. Shells and fragments a minimum flow—period. The salinity of the unconfined strength. Solution cavities occur irregularly and some are i3, q.%Q No. 2 :
For the remapping, extensive field traverses were carried out of shell and limestone are locally common and have under— groundwater is generally too high for domestic use but is filled with unconsolidated sand. Some zones of root cas.ts A ;E
on a base—map scale of 1:25 000, using 1973 aerial photo— gone solution and redeposition on some low ridges to form a often satisfactory for selected plants and is mostly suitable are observed and these have very high porosity and void N
graphy for minor extrapolation. Additional data were recemented limestone. for stock. ratio, possibly leading to very severe settlement under load. N 218N
supplied by the relevant sections of the Geological Survey The majority of the limestone has moderate density, 98 \\\\\
and by G.W. Kendrick of the W.A. Museum. Swamp deposits occupy the floors and margins of A deep sub—surface channel extends from the north moderate permeability, and very low shrinkage. Compressive
present or recent shallow depressions, and in many cases are of the map area into the extreme northeast of this area and strength increases with drying after excavation. Steep cuts are Ots 3\
still forming. Where seasonal flooding is regular, the swamp has been filled with brown and yellow—brown, moderately commonly stable. l
STRATIGRAPHY floors are vegetation free, but where natural or artificial sorted, coarse—grained, subangular quartz sand (?Rocking— ? y) -
drainage has lowered the water table sufficiently, the depos— ham Sand). It extends to a depth of about 65 m below sea The units composed predominantly of sand are partly ’ = \\_\/_\\
Sediments and sedimentary rocks of Holocene and its support open forest. All the sediments contain a moderate level. The unconfined groundwater which occurs within this consolidated, have a high natural density, high permeability, | e \\\
Pleistocene ages crop out within the area of the Mandurah to high percentage of peat, imparting a dark—grey to black channel is brackish to saline and is not suitable for domestic and no cohesion or shrinkage. Some settlement can be ex— ~ — X
Sheet, and Lower Cretaceous and Jurassic sediments have tone to the matrix which is fine—grained, or rarely, medium— or household use. pected beneath foundations. Subsurface pinnacles and thin N\ = =
been intersected in deep boreholes near Mandurah. Broad grained sand or silt. sheets of dense hard limestone are common and would N\ e =
physiographic divisions are shown at far right on the inset Confined (pressure-water) aquifers increase excavation costs. Drainage disposal characteristics 2 \\// EREERY \\
map. One area of Holocene alluvium has been recognized ) . ) are good. o6 I a2 - ISLAND =
in a large depression immediately south of Robert Bay. The Five confined aquifers are recognized: the Leederville SRR
depression is subject to periodic inundation, although arti— Formation, the upper, lower and basal (Gage .Sand.stone SAFETY BAY SAND SHIRE OF MANDURAH samphire flats) —] %
PLEISTOCENE ficial drainage aids rapid surface drying. The sediments Member) parts of the South Perth Shale .(all contained in the ' . . SHIRE OF MURRAY
comprise interlayered yellow and mid—grey silts and silty Warnbr9 Group), and the Lower Jurasslc Cockleshell Gully The Safety Bay. Sand 1§ a cohesionless or poor!y llm.e—
The oldest sediments cropping out within the map area clays and brown sands, sandy clays and humic soils. Several Formation. The Lower Cretaceous aqu1.fers of the Wa'rnbro cemex?ted sand <?f var.1able thlcknes§, moderate .dfensny, high
are alluvial and marine deposits associated with the Pinjarra patches of grey clayey sand are present and probably re— Gljoup have a gentle northwesterly dip and a maximum porosity and vond'ratlo, and very high permeability. Settle—
Plain. These deposits are assigned to the Guildford Formation present exposure of the underlying Guildford Formation. thickness of about 390 m, as at Mandufah No. 1 boreholfz. ment under load is common and can. pe uneven but can be
which has been dated as probably Early Pleistocene on Some peaty horizons are also observed. The drainage outlet The§e are separated from the unde.rlymg Lower Jurassic prevent%d by compaction and stabilization. .Cuts steeper
marine fossil evidence from a shallow borehole near Coolup. from the alluvial depression has formed a small delta in aquifer by a strong angular unconformity. th.an 35% would be unstable exc?;?t w.here.locahzed cement—
Within this area the sediments form a flat, low—lying plain Robert Bay. ation }.1as _taken place. Remobilization is common where
which has been artificially drained and is used intensively The Leederville Formation is a sequence of claystone, vegetation is removed.
for agriculture. siltsone and sandstone of marine or near—shore origin, about 94 35’ 35
STRUCTURE 117 m thick (Mandurah Golf Course boreholes). The aquifers LAGOONAL AND ESTUARINE DEPOSITS eri
The formation consists mainly of sandy clay within the are high yielding, but the salinity is variable, generally greater — 94
Mandurah map area, the quartz sand ranging from very fine The Pleistocene and Holocene sediments in the than 1 000 mg/1 T.D.S.; The lagoonal apd c?stuarine quOS.itS are highly Variaple
grained to medium grained with a small percentage of coarse Mandorsh sss 1 fhe upper part of over 7 000 35 o ol e.g. Mandurah Golf Course boreholes: 1 000 — 1 444 mg/1 and poorly sorted soils (in the engineering sense), low—lying
grains. Some zones or lenses of quartz—free clay are present, sentnry ook Biie this section of the. Meeth Basi, Thay T.D.S. and- genf:rally selxt_urated. They are expe?ted to he?ve poor
and in places, especially where surface weathering has laye Bos subiated 16 bsly SighE NuRng & tiltir;g b Mandurah No. 1 bprehole: 2 000 mg/1 T.I?.S. engmeermg‘quahtle.s, and, becau§e of‘ra;‘m.j latera.l 11t.}1010g10
occurred, the clay content has been greatly reduced, giving somlt of st aatipaction: and the Strits il Bvustal . The. potentiometric head ngar the coast is not known 'char.1ges, will require very detailed individual site invest— INLET
rise to a clayey sand. The sediment is usually mottled in ar Glnpiag SGMEE 55t west. Prom selieis and wil<oiplo— but it declines westward. igation.
shadgs . brown,' SR pelow wod grey, Bl veeably ration drilling information, faults are known to cut the . .
laterized and oxidized at the surface. It is probable that Precamibirian hasmeit il to affeck Uie ovestying Pilananols Rf:charge to the aqulfers. is mostly by downward SWAMP DEPOSITS
KKSNSRY EORMISS e B T MR WA & and Mesozoic rocks but there is no surface evidence to perosstion. of —— S Dsling Sento but‘ may_also be . .
thin cover of peaty sand and silt. . . from the underlying South Perth Shale, especially in areas The swamp deposits have moderate natural density, 92
s.ugge'st that Qu?te.r nary sedx_me.nts are affected. One trend where the channel containing ?Rockingham Sand has eroded void ratio and consolidation, and moderate to low perme— 1.
Overlying the irregular erosion surface of the Guildford }ll.n.e ll)s nakad .WIthlS t;liamala lees}tlorlle .Smlltfh ?f Bom:rd the green clay barrier separating the Leederville Formation ability and shrinkage. They may include irregular, imperme—
Formation is the Bassendean Sand, which has an average rig but thal & geel bablyla geomorphological featiire SUCLL a5 from the South Perth Shale. The green clay has not been able clay lenses of moderate natural density and void ratio,
thickness of 1 to 2 m. This thin stratum is presumed to be an abandoned shoreline. recognized in the Miami boreholes. some of which could be sensitive. These deposits would form
the residuum from erosion of a much more extensive and very poor foundations and cause irregular settlement. The
thicker dune cover. Occasional low dunes occur up to 4 m The South Perth Shale has a gentle northwesterly dip near—surface water table would impede excavation and
in elevation but the surface generally reflects the subdued and a maximum thickness of about 170 m (Mandurah No. 1 drainage, and lessen building stability.
Guildford Formation topography. The sand consists of ECONOMIC GEOLOGY borehole). It consists of an interbedded sequence of sand—
poorly sorted quartz, mainly fine to medium grained, but stone, siltstone and shale, and is often glauconitic. Pebble ALLUVIUM Pt Grey
containing coarse grains in places. Individual grains are beds may occur at its top. It is predominantly marine with
angular to subrounded and generally frosted. The sands are CLAY some littoral and non—marine intercalations. At its upper Although more silty than the swamp deposits, the +) Turner Beacon Nirimba Cay
off—white to pale grey and rarely brown, indicating increas— ) o surface there is a thin (5 to 6 m) green clay aquiclude below alluvium is expected to have similar engineering properties % &
ing humus or clay content (probably as a result of admixture Nf’ clay is e).(tracted within th.e sheet area althou.gh which two aquifers have been recognized. and therefore to provide poor foundation. The sediments 1l 90
with underlying clays). In several localities a basal layer is a deposit reveal.ed in a danll excaxfatxon near Heron P‘omt could settle under load and the near—surface water table
present. This consists of a medium to coarse grained, vari— Roaq appears su1ta})le for F)rlckmak{ng. Results from brick— The upper part consists of thin beds of sand, calcare— would adversely affect excavation, drainage and building
coloured orange, pink and white quartz sand with frosted, making tests on this material are available from the Geologi— ous sand, and silt, the topmost section of which (about 30 m) stability.
subangular to subrounded grains. The colouration is caused cal Survey. No other clay deposits are known in the area but contains groundwater of marginal salinity, about 1 000 mg/1
by partings and inclusions of iron oxides. it is probable that others occur within the Guildford Form— but not less than 900 mg/l. The salinity increases with EARTHQUAKE HAZARDS
ation. depth, so that the lower part of the South Perth Shale, a
As there is no borehole information, the subsurface sequence of thinly bedded silts and sands, contains ground— The mapped area is in the ‘C’ earthquake risk zone.
extent of, and relationship between, the Guildford Forma— LIMESAND water of salinity greater than 2 000 mg/1. The salinity also This is a weak seismic zone. ROBERT
tion and Bassendean Sand are not known west of Lake Il o ) increases to the west.
Mealup. It is probable that some interfingering occurs al— Good quality limesands are found within the Safety ENVIRONMENTAL GEOLOGY 88 |-
though this is not shown on the cross—section below. Bay Sand at various localities along the coast. Although no The potentiometric head is about 7 m above sea level,
assay information is available, it is likely that limesand and the potentiometric surface has a slight gradient to the Some aspects usually considered under Environmental
A major part of the Coastal Belt physiographic division suitable for burning or lime—bricks is present within the west. Recharge areas are to the east and northeast where the Geology have been discussed in various sections above. The
consists of the Spearwood Dune System, an undulose to area . green clay aquiclude has been eroded. following additional points may be made.
steeply hilly landform of Tamala Limestone (‘Coastal Lime - Warrungup Sp.
stone’). LIMESTONE The Gage Sandstone Member and Cockleshell Gully WASTE DISPOSAL
Formation aquifers both contain pressure water confined by
The limestone is mainly an eolian calcarenite (eolia— Limestone suitable for cement manufacture, metall— the overlying South Perth Shale and have potentiometric Dry_wastes. Provided sites are distant from areas of
nite), partly to wholly lithified and is composed of shell urgy, dimension stone and road construction occurs in the heads which decline to the west. groundwater extraction, disposal is probably safe in most of
fragments, quartz grains and very minor amounts of feldspar. Tamala Limestone; the higher—grade (high calcium carbonate the north and west of the sheet area. Caution is required with
It is off—white to cream, porous, friable and cavernous in content) material generally being in the cap rock. Grade of The groundwater from these aquifers is brackish to sites close to Peel Inlet or other inland waters. Few suitable
places. The shell fragments and quartz are mainly medium material varies considerably and proposed quarry sites saline, containing more than 2 000 mg/1 T.D.S., and the sites for large—scale disposal may be found in the southeast 86 |—
grained but some solution and redeposition has produced Sho‘}l‘.i be. sampled and testefi thoroughly to ensure that salinity generally increases with depth and towards the west. except where the Tamala Limestone sands are relatively
structureless travertine and laminated cap rock. Solution— sufficient limestone of the required quality is present. thick.
pipe structures and root casts are locally common and Boreholes yielding large quantities of industrial quality
cross—bedding is usually present. Weathering of the limestone The only quarries being operated on the sheet area at water can be obtained from the thick, coarse—grained, sandy Non—toxic liquid or soluble wastes. Similar
gives rise to residual red and orange sandy soils. present are in shelly limestone of moderately high grade. beds of these aquifers. comments to those on dry waste disposal apply to soluble
The product is used mainly for road making. Assay inform— waste disposal. Sites in the Guildford Formation would be
The limestone occurs in low ridges and platforms, ation on some individual limestone pits may be obtained Development unsuitable as it is subject to seasonal inundation. Problems 40
often having a characteristic open heath vegetation; it also from the Survey. are already encountered where agricultural run—off,
forms the many small reefs offshore, between high and low Development of the local shallow groundwater re— especially fertilizer, contributes to excessive algal growth in
water marks and to a lesser extent between high water mark MINERAL SAND sources to supply major domestic requirements cannot be Peel Inlet.
and the foredunes. At one locality north of Falcon Bay the recommended because of the marginal quality of the
calcarenite forms sea cliffs, whereas on the western shores Minor concentrations of heavy minerals, mainly groundwater. Only limited amounts of domestic—quality Toxic liquids. A few suitable sites may exist in the il
of Lake Clifton and Harvey Estuary, it occurs as low cliffs ilmenite, have been formed by wave and wind action on the water can be drawn from shallow boreholes in the super— southwest where Safety Bay Sand or the sands associated
marking former sea levels 1 to 2 m higher than at present. beach and foredunes south of Tim’s Thicket Road. The fossil ficial formation. High pumping rates from these aquifers with Tamala Limestone are thick. The risk of polluting
shorelines near this locality are considered prospective for would certainly induce salt water intrusion from brackish or exploited groundwater or lakes is too great elsewhere in the Cape Bouvard
Included within the Tamala Limestone is the unit heavy mineral sands although high quartz dilution has prob— salty water below. mapped area.
mapped as ‘predominantly sand’. This sand is a leached ably occurred.
weathering product of the limestone and is composed of The most important aquifer is the upper part of the SOIL EROSION
moderately sorted, fine to coarse quartz grains. Some PEAT AND DIATOMITE confined South Perth Shale from which yields of between
patches of calcareous sand remain; and boulders, cobbles ) 1 500 m3/d and 2 000 m3/d can be expected (Mandurah Low and sparse vegetation provides a fragile bond to A
and pinnacles of limestone, and layers of travertine occur. The various lakes and swamps on the coastal plain are pros— No. 1 borehole tested at about 1 200 m3/d and the Golf many areas of Safety Bay Sand and is sensitive to physical
Sand grains are frosted, subangular to subrounded, rarely pective for peat and diatomite but no individual deposit Course borehole at about 1 600 m3/d). disturbance, for example by wheeled or foot traffic. Increas—
rounded, and are varicoloured depending on the degree has yet been examined in detail. ing numbers of visitors to the Yalgorup National Park could 82 [F
of leaching or iron—staining and humus content. Typically, Because of salinity, the groundwater is marginal for increase the risks of wind erosion and degradation of the
the sands are off—white to grey, grading through buff and SAND human consumption, and a careful monitoring system would dunes unless path and track protection is provided. Some
pale brown to a deep yellow close to limestone and at depth. e ; have to be established to safeguard against saltwater en— steep slopes in the residual sand over Tamala Limestone
Some calcareous patches are due to a surface veneer of . Sand is mmed.m several places from small excavations croachment and subsequence deterioration of the aquifer. might be subjected to rainwater scour if left without veget—
wind— blown Safety Bay Sand (see below). in coastal dunes, mainly in conjuction with levelling operat— In most cases the quality of the groundwater should be ation for long periods.
ions. It has been found suitable for fill and top dressing and suitable for industry and gardens.
The sands associated with the Tamala Limestone is used mainly within the town of Mandurah. COASTAL EROSION
form a subdued undulating sand plain supporting a low ENGINEERING GEOLOGY
banksia woodland, as between Mandurah and Miami; or WATER Most of the southern coastline in the map area is &
steep dunes supporting a taller open forest, as in the south— g It is stressed that this section is a generalized summary, slowly accreting (building up) with sand carried by long— : R P A W
west of the area. Inland from Cape Bouvard there are at least Between Pinjarra and the coast at Mandurah there are and that specific site investigation is required. Consequently, shore drift from the south. North of Miami the rates of ot RSSO .E;t,uiry B
20 fossil strand lines which cut both sand and limestone: three sets of dunes, the most easterly being the Bassendean no attempt is made to quantify such terms as ‘moderate’ accretion and erosion appear to be balanced while north of 80 "::&:’ - I’Il e S It X
these mark successive locations of an embayment in the Dune System and passing westerly through the Spearwood or ‘fair’. Mandurah, particularly in the lee of Robert Point, accretion 5 »
prograding Pleistocene coast. Although mapped as a separate Dune System to the Quindalup Dune System along the coast. dominates. All parts of the coast are subject to temporary
unit, the sand on these strand lines is identical with that Peel Inlet and Harvey Estuary cut across the Spearwood and GUILDFORD FORMATION storm damage. Localized erosion has been caused in Man—
Aicalad b, Quindalup Dune Systems. The Bassendean Dune System is durah as a result of harbour—works, suggesting that the
east of Harvey Estuary. Because of the variable nature of sediments compris— balance between erosion and accretion is very delicate,
ing the Guildford Formation a wide variety of engineering perhaps because the natural sand supply is small.
HOLOCENE " Some of the lakes and.swamps, in the depressions properties can be expected. Particular care should be taken
etween the dunes, are hydraulically connected to the water over the clayey sections as these could be expansive or MINING
P s Wi oo, 4 vommamst etk e aF Tl :agie,_Pgﬁﬁugﬂy. during winter months when the.water sensitive. In gener.al, por(?sity and void ratio are low; water . . .
hiiaiiaip Do Systoes s b i e able lsf hg - During summer, when the water table is low, content, penetration resistance and strength are variable; A few sand pits and limestone quarries have been
TR O e it ,rolling et extending!up tzo v _m sor?e of t }:, Zwamps and lakes become dry and others retfun shear strength '1s relat'ed to water content; and permeability explmted for road and building materials, some sited con— 1 B
sl o fr gy dgabie JosiBl e sk acllicly siag water perched above the water table by peaty lake deposits. decreases with increasing clay content. spicuously near Mandurah, others better concealed. Further
helie Sivs wind--Slown Besch sind. The active 2seas. whese " ] o . . conce'aled.or camouflaged sites s!lould not prove difficult to
IR b S5 Sk iie m.apped v ara,t e - roundwater of'margmal quality is drawn fr.om bo.re— Alterna.te wetting and dryllng Wi!l cause the clay to establish in the future. Spme sites may usefully provide a
the stabilieed 1 . & with | . bP ik b‘ oles to supply domestic and pastoral needg. Sorpe is obtain— sv.vell and shrink, adversely affecting brick—built structures. se_cond lapd~use as rubbish dumps (as near Bouvard Trig
e unes are covered with low shrubs and herbs ed at shallow depths from unconfined aquifers in the super— Pier and deep—beam foundations or concrete rafts on sand Hill) provided no groundwater extraction areas occur within
except for some crests or zones of extensive human use. ficial deposits and the remainder from deeper confined pads should be considered, and the use of steel support dispersion range.
. ) ) pressure aquifers of Mesozoic age. The table below is a plates for window and door lintels avoided.
The sand is poorly sorted and is composed of medium modified stratigraphic column applicable to the Mandurah—
L(;o;g;risoer; ;?bg:egu;:i;: Istu?sr?:gﬁ:iigo ial?riq?;itlil (S:I;]:E Miami area. Drainage disposal is difficult, and leach drains con—
sisting of more than 50 pe;r cent of shells ar’ld shell fragments The 1 rai : ENETE I S . F)e seodnt; Lioow, Heron Pt
g wepor- b e q - e average annua rainfall is about 850 mm and steep cuts are generally stable although slides may result in
ble, - . . eavy miner: .s occur an %fre mostly falls between April and September. shallow cuts where seepage occurs. Bitumen roads can be 6376000 mN |—
especially noticeable where winnowed by wind. Calcaremt.e constructed successfully over this formation, but minimum
flfizbl:; :‘Zpt?:rrllzf:ﬂgirxl;;en ethe:r s:fety BZ}Y Sand cover is A more de’failed survey of the hydrogeology of specific disturbance and side drains to control the moisture content Further information may be obtained from the Geo— ,
i sand is usually cream areas will be required as development progresses. are advisable. logical Survey of Western Australia, Mineral House, Perth. 32°45 ‘
115° 35 368000 mE
/
Bunbury 71 km
Compiled and published by Geological Survey of Western Australia. Cartography by Geo- Geology: E. R. Biggs 1975/76
logical Mapping Section, Department of Mines. Topographic base from compilations by
Lands and Surveys Department. Printed by Government Printing Office, Perth, 1977.
Copies of this map may be obtained from the Geological Survey of Western Australia, Perth. e DECLINATION DIAGRAM vaDNAmi
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