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SIMPLIFIED LAND SYSTEMS, SHADED RELIEF,
INFRASTRUCTURE, AND DRAINAGE
c a - The Howatharra Regolith-Landform Resources map provides information
My & %% on the regolith (soils) and underlying rocks, on the landforms (landscape),
M.v topography, infrastructure, and on the mineral and construction material
"‘» / resources of Howatharra. This map will be of value in landuse planning, the
§ \ /i sustainable development of resources, and in identifying natural hazards,
} o both onshore and in shallow nearshore areas.
D N2
X The map also delineates land systems, which are areas of discrete
& recurring patterns of landform, regolith, materials, and vegetation. These
patterns are related to geological and hydrogeological units, and form the
basis of identifying landuse including mineral resource potential.
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Moresby System — plateau and footslopes underlain
by Jurassic rocks
1 Northampton System — low hills and rises underlain
39 > by Proterozoic rocks
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MARINE — 24400 ha 36%
Level offshore seabed plain, and nearshore very gently inclined to level seabed, with extensive, submerged rocky ridges
P or reefs. Very gently to gently inclined shore face with some reef.
Dominantly shell and quartz sand formed by biogenic processes, reworking of fluvially sourced material from weathered
hinterland rocks, and by erosion of reefs. Reefs or rock flats composed of calcarenite, dominantly eolian in origin (1).
Marine Possible source of sand or limestone for construction, beach rebuilding, and reclamation.
Shallow reefs are a hazard to shipping. Rapid deposition and erosion of coastal deposits can also occur during storms (2).
Primarily used for shipping, fishing industry, and recreation. REFERENCE
Currently active system, contiguous with the Quindalup System, that includes undivided older reefs and strandlines. A Phanerozoic Proterozoic
36 ge Cainozoi -
ainozoic Mesozoic -
Land System Description
35 QUINDALUP SYSTEM — 1550 ha 2% Holocene Pleistocene| undivided | Jurassic | Triassic
Mostly gently to moderately inclined dunes, with rare steep slopes, formed by southerly winds and eroded by coastal - - —
processes to form a westerly facing shoreline (3). Actively eroding to form blowouts in areas of vegetation loss (4). I I " I Ms Marine. Shore face; shell and quartz sand; minor rock platform . ,
Includes older deflated dunefields composed of weakly lithified calcarenite. ’ g ! § %" Mur!ne. g;afo;]shore sudndlp!u.ln ﬁ"ﬁ su(rjldy hotIIows; dshell ond quartz sand; minor rock ridges and flots
as Z 5 Eolian shell and quartz sand QOminont, with erosion and deposition of sand in the narrow coastal zone. Small wave-cut Mi Mg:m: Rel?ctofrlivsigln ch%r?rgne‘l Shell and quarz san
) O LA 1 4 Qu fock pIutforms. compos‘e d of imestone or beach rock. ) ) = M, Marine. Reef or rock flat; undivided eolian calcarenite, biogenic reef, and beach rock
| PNt — jl[ e Source of agricultural limesand, and sand for construction and beach restoration.
7 Geliral I I i L = A
‘ ; NoRS { ] ) Migrating sand from blowouts is a minor hazard. . QuB,  Coastal. Beach; includes foredune; marine shell and quartz sand; eolian in part
\ Je | ; Quindalup (Qu E . i in eoli
‘ \ C‘ ) (C%A Noe \- Land uses include urban development and recreation, with some grazing on the older dunes. P (&) Qubo Qutly Outy Quby Coqstal. Beoch ridge PIqm, edlian shell U”.d Quartz sand .
WG WGl /) o ) ] i - QuEty Eolian. Swampy swale; waterlogged organic soil over eolian shell and quartz sand
||} 7 I Mogy Currently active system adjacent to the Marine System. Overlies the Spearwood System. 5 i QuEl, Eolian. Parabolic dunefield: eolian shell and quartz sand
, | 4 ¢ O QuEh QuEf, Eolian. Blowout; actively eroding eolian shell and quartz sand
4 5 QuE2  Eolian. Older dunefield; eolian shell and quartz sand
GREENQUGH ALLLVIUM SYSTEM — 400 ha 1% QuEfy QuE2 QuB,  Coastal. Wave-cut rock platform; undivided Pleistocene TAMALA LIMESTONE, and Holocene calcarenite or beach rock
Level plain with locally steep to cliffed stream banks (5).
Dominantly red silty sandy clay over sandy gravel, formed by fluvial deposition from the Chapman River on flood plains : . . o o
. ; . ) Gad.  Alluvial. Stream channel; includes bed and banks; seasonally water-filled; silty sandy clay
‘ b.etween the dynes and inland escarpment. Rare swamps with waterlogged organic soil. Greenough Alluvium Gade Gada Gady  Alluvial. Swamp; waterlogged organic soil over silty sandy clay
| \‘ Limited potential for sand, gravel, and clay. [— ) Gade  Alluvial. Plain; silty sandy clay over sandy gravel
(PROPOSED) ‘ Ga Flooding hazard in stream channels (6), with severe erosion also possible. Gake
33 | Dominantly used for urban and industrial development, with some agriculture and horticulture. Almost all native vegetation
has been cleared, except in the river channel. : : " "
) S A S . [ ) ' G Alluvial. Stream channel; includes bed and banks; seasonally water-filled; silty sandy cla
L I ] Overlain by the Quindalup System to the west. Interbedded with the Spearwood System. Lateral equivalent of the Greenough (Ge) Gede Geda J BmNO e GZZ Allwviol. Channel bench; clayey ity sand y 'y sandy clay
A e ;Itl B W v T \_ Greenough System, and partially sourced from the Moresby System to the east. Gedv  Alluvial. Swamp; waterlogged organic soil over silty sandy clay
¢ ‘ tmNo ‘ ‘ Gede Ged Bd / Geds  Alluvial. Drainage depression; silty sand
| — T | Ge4 Alluvial. Terrace; clayey silty sand
A 0 f ‘ | ¢ M/‘nyAn Sprin 2 == GREENOUGH .SY.STEM B 2950 .ha 4% ) ; Jc CATTAMARRA COAL MEASURES: thinly bedded sandstone, gravelly sandstone, and laminated siltstone; carbonaceous in parts
3 | / ( ( 7@9 fossing Leyel to glently inclined Ferruce incised by stream channels (7), some with channel benches. Locally steep stream banks. Gedy BmNO  Northampton Complex: granulite and metamorphosed granite
\ i /| | 1 \ Yoy C‘? / Minor drainage depressions and swamps. Bd  Northampton Complex: dolerite and fing-grained gabbro dykes
T T BN §a | ‘— J / - r i L Formed by fluvial deposition of silty sandy clay (8) from the Chapman River on flood plains and in valleys between the
‘ o /|| 0 \ _ 1/ ‘ - i} N L . Y B b ¥ adjacent escarpments.
1 ‘ 44 ‘ ( [ = R, e ? Ge Limited potential for sand, gravel, and clay. Eolon S : oaced : w ;
: g i ; i T SpEw  Eolian. Swampy swale; waterlogged organic soil over residual quartz san
3 Hea\{y rainfall can causel local floc?dlng in level, pgorly dr.amed areas, and severe channe! erosion |n‘ rivers and streams. Spearwood (Sp) SpEy Spdk $pCr Sﬁ A;; Alwial Scurpm{)r degroded clif?sg; calcgrenite and slope debrisq
[NoC Dominantly used for agriculture, with no urban or industrial development. Much of the native vegetation has been cleared, SpBE Coastal. Scarp or degraded cliffs; calcarenite and slope debris
3 except in some river channels. , o SoBk SpE Eolian. Deflated dunes of residual quartz sand over calcarenite; rises on colluvial slopes
Lateral equivalent of the Greenough Alluvium System downstream to the southwest, and composed of materials derived P SpEk  Eolian. Calcarenite; lithified eolian shell and quartz sand below calcrete
from the surrounding Moresby System. SpCr Colluvial. Footslope colluvium; weathered calcarenite
SPEARWOOD SYSTEM — 7300 ha 11% Y
Mostly gently inclined, northerly trending, deflated dunes and swales. Moderately to gently inclined degraded cliffs or
scarps with gently inclined footslopes, dominantly west-southwesterly facing (9). SpEk
6830 Calcareous dune sand, weathered by surface leaching and groundwater precipitation to form yellow and red residual - ——
quartz sand (10) over white to light brown calcrete surface to the underlying calcarenite (limestone). Swampy swales ) e Cadg  Alluvial. Drainage depression; seasonally active; silty sand
5 contain waterlogged organic soil. Calcareous slopewash colluvium on the westerly facing footslopes to the scarp. Casuarina (Ca) Caki Cakz ol BmNO | (yp, Residual. Undulating sondplain; quartz sand
Source of construction limestone, building sand, and fill for reclamation. - CaR:  Residual. Hillerest, underlain by ferruginous duricrust, weathered rock, and quartz sand
M.u hozard v || uleing ! Cake Jd Jy  YARRAGADEE FORMATION: sandstone, siltstone, and claystone with minor conglomerate and coal
inor hazard on rocky slopes. . o Jd  CADDA FORMATION: shale, siltstone, and sandstone with shelly sandy limestone
i \ Extensively cleared for cropping and grazing. Areas underlain by limestone are often uncleared. Also used for urban and Je CATTAMARRA COAL MEASURES: thinly bedded sandstone, gravelly sandstone, and laminated siltstone; carbonaceous in parts
> - industrial development. Jc BmNO  Northampton Complex: granulite and metamorphosed granite
29 ( S X L A ‘L ){ KATHEREA NI Overlain by the Quindalup System to the west. Forms low sandy rises in the Moresby System to the south and east.
= [ (N —N DD Zf Am | T 0 CASUARINA SYSTEM — 2250 ha 3% — Mo4:  Alluvial. Stream channel; includes bed and banks; seasonally active; silty sandy clay, slope deposits, and weathered bedrock
A ! > N o , ) ! ) o ) ) o Moresby (Mo) Mo, Moda Jy o =R /BmNO® | jrop  Alwidl. Fon; silty sand and gravel
Gently inclined undulating sandplain dominant, with level to gently inclined drainage depressions, and minor hillcrests i = Moy Alluvial. Swamp; waterlogged organic soil over silty sandy clay
and ridges (11). Mok MoG, i oe Bd Mods  Alluvial. Drainage depression; seasonally active; silty sand
Thick residual quartz sand (12), with minor ferruginous pisolitic duricrust and weathered rock on the hillcrests. Minor o b MoGr Colluvial. Footslopes; silty sand over mottled sandy clay
seasonally active fluvial deposition of silty sandy clay in swampy drainage depressions. MoC;  Collwvial. Talus slope to escarpment; weathered rock debris; gravel and boulders
28 Ca Limited potential source of sand and gravel. Mo MoC, Jo MoR. Residual. Hillerest; ferruginous duricrust ur]d weathered rock; m‘inor rock debris
Minor fi P ding hazard in drai d g ions following h infall il g MoRz Residual. Quartz sand over weathered duricrust and mottled soil (weathered bedrock)
inor flooding hazard in drainoge cepressions following heavy rainiall. o . MoRf, Residual. Ferruginous pisolitic duricrust over mottled soil (weathered bedrock)
Mostly cleared for cropping and grazing. Patches of native vegetation in some blocks, in drainage depressions, and on MoRe Jy  YARRAGADEE FORMATION: sandstone, siltstone, and claystone with minor conglomerate and coal
minor steeper slopes. Jd  CADDA FORMATION: shale, siltstone, and sandstone with shelly sandy limestone
Weathering of the underlying rocks is the source of material for the residual deposits of the sandplain, which passes Jo CATTAMARRA COAL MEASURES: thinly bedded sandstone, gravelly sandstone, and laminated siltstone; carbonaceous in parts
laterally into the flat tops of the Moresby System. MoRz Tk KOCKATEA SHALE: laminated siltstone and shale with minor sandstone (subsurface only)
PmNO  Northampton Complex: granulite and metamorphosed granite
27 MORESBY SYSTEM — 22400 ha 33% Mokt Bd  Northampton Complex: dolerite and fine-grained gabbro dykes
h— A Gently inclined eroded plateaus above steep to very steep scarps, locally precipitous or cliffed (13). Minor moderately to 4
! =IRN — T ently inclined hillcrests. Moderately inclined to steep talus slopes. Gently inclined footslopes are dominant. - - —
My [ | SI’EW\ X SpER | ¥ Wokefena gemy 16 Ieines 10 sieep 1als S'op Y P . . NoA:  Alluial. Stream channel; includes bed and banks; seasonally active; silty sand and gravel; some bedrock exposures
: 5 ‘ Residual quartz sand and ferruginous pisolitic duricrust on hillcrests and plateaus. Scarp and some hillcrests include Northampton (No) Node Nod Nods Je BmNO® | o, 4 Allwial. Channel bench; cloyey sity sand
40' CCC? Drummond w ‘ 0 duricrust and weathered Jurassic rocks. Slope deposits ranging downslope from gravel and boulders, to silty sand. Minor Nod Allwvial. Terrace: clayey' silty sand
Cove \ b\ _ Mo exposures of Proterozoic rocks on the footslopes. Seasonally active deposition of silty sand in stream channels. Noda AIIuviuI: Druinag‘e depression; seasonally active; silty sand
’ ! ‘ /Q } Mod; /*,/ Potential source of gravel for road construction, and rock for building or reclamation. Note e B / NoC  Colluvial. Undivided slopes; éilty sand over motfled sandy clay
26 [@5 ) p Heavy rainfall can cause severe channel erosion in the streams, and landslides on steeper slopes (14). NoCt Collyviul. quus slope; wegthered rpck debris; gravel and bouldgrs )
<T> Mo il j’ Mostly cleared for cropping and grazing. Talus slopes and some flat tops are only partially cleared of native vegetation. NoG \q / GV"RC gi?l'_drmnwcggkﬁ;lfggg‘ﬁa;g.“fmf“s‘ and weathered rock; minor rock debris ) ) , )
| ~— - I Underlying weathered rocks are a source of material for deposits of the Greenough and Greenough Alluvium Systems. E;NO Northamoton Complex: granulte ;]r:z'%yegﬁgfigsggﬁfg&egmve”y sandstone, and laminated sistone; carbonaceous in parts
i [ | ( A Passes downslope into the Greenough System in Chapman Valley. Overlain locally by sands of the Spearwood System. NoRe p / Bd N orthamston Comslex: g olerite and 1ine-gruine?j gubbr% dykes
NORTHAMPTON SYSTEM — 6500 ha 10% g Northampton Gomplex: quarz ¥
Dominantly gently inclined colluvial slopes to low hills and rises (15). P o plex: peg
% Slopes underlain by mass wasting deposits, dominantly silty clayey sand with weathered rock debris, gravel, and
boulders. Minor exposures of Proterozoic basement rocks on the hillcrests (16), slopes, and in streams. Scarce exposures
of duricrust and Jurassic strata on small low hills.
No Potential source of rock for aggregate. Lead and copper mineralization has been mined from veins in the Proterozoic rocks.
Heavy rainfall can cause channel erosion in the streams.
Mostly cleared for cropping and grazing. Patches of native vegetation in some blocks and on some steeper slopes.
2% Underlying weathered rocks are a source of material for alluvial deposits of the Greenough and Greenough Alluvium
Systems. Passes laterally downslope into the Greenough System in Chapman Valley. Overlain locally by eolian sands of
the Spearwood System, and by slope deposits of the Moresby System. SYMBOLS
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) contents up to 75%. May be suitable for agricultural applications.
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