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ABSTRACT

Prior toagricultural development and urbanisation of the Swan Coastal Plain the area was rich in wetlands, which
supported a large array of endemic plant and animal species and served a number of ecosystem maintenance
functions, During the last 100y approximately 70% of the wetlands have been drained, filled or cleared of vegetation
so that they no longer fulfil their former functions.

Representatives of all the wetland types of the coastal plain still exist and these are briefly described in terms of
geomorphological setting, vegetation and water regime. Most of the wetlands dry over summer and the remaining
permanent lakes are extremely important to waterbirds. More intensive water extraction (and subseguent lowering
of the water table) has the potential to affect waterbirds adversely as well as fo cause other deleterious changes in
wetlands,

]] N T R @ D ZD’C T E@ N The Quindalup Pune System, which is the most recent

formation and occurs along the coast (Fig. 1), contains
The Swan Coastal Plain, which is usually regarded as the mostly saline lakes in interdunal depressions. The lakes,
area westof the Darling Scarp between Lancelin tothenorth  which formed as a result of sea level changes 3,000-6,000 y
and Bunbury to the south (Flg }), contained a pl’OfUSiOU of BP, are connected to the water table and have no overflow
wetlands at the time of Buropean settlement. These supported  oyglets so that their salinity levels are often the result of salts
large numbers of waterbirds (Riggert 1966) and many aquatic  concentrating by evaporation over a long period of time
plants and animals (Aplin 1976, How 1978, Davis & Rolls  (Moore & Tumner this volume). The lakes contain water
1987, Marchant et al. 1987). throughout the year and the fringing vegetation usually
Perthisunique amongst Australiancitiesinbeingsitualed  consists of Juncus kraussii and Baumea juncea along the
in an area so rich in wetlands. Ironically, buildingacity on  shoreline with Melaleuca rhaphiophylia or M. cuticularis
this asset has devalued it; the majority of wetlands in the  farher back. Lakes Richmond (Kenneally et al. 1987),
medropolitan area have been filled in, drained or drastically Cooloongup and Preston are examples of Quindalup Lakes.
modified as urban development has proceeded (Riggert Many of the lakes in the Spearwood Dune System are
1966, Bekle 1981). Agricultural development has had a permanent although others dry out for part of the year, The
similar effect on much of the rural part of the coastal plain.  Jakes occur in interdunal depressions without overflow
In recent years there has been increasing emphasisonthe  guglets and, like all the dune lakes, are connected to the water
need to maintain the ecological character of wetlandsonthe  aple (Seddon 1976). The permanent lakes generally havean
coatal plain as well as to prevent their direct loss through  areq of decper open water fringed with beds of sedges that
drainage etc. The two ccologically degrading processes that  are often extensive. The main sedge species is B, articulata
have received most attention arc cutrophication and the  apd M. rhaphiophylla usually grows on the landward side of
possibility of water levels dropping because of increaseduse  ype sedges. Loch McNess (McComb & McComb 1967) and
of groundwater (Ventriss this volume), Lake Joondalup (Davis & Rolls 1987) are relatively
undisturbed examples of this type of lake. The seasonal or
TYIPES OF WIETILA NDS semi—permanent lakes support M. rhaphiophylla or E.
rudis woodland depending on the degree of inundation. Star
Swamp (Watson & Bell 1981} is an example of a Melaleuca
wetland; Perry Lakes is a disturbed example of a cucalypt-
dominated one.
There isatendency for wetlands of the Bassendean Dune
System not to coniain water for as long as other dune

The distribution and types of wetlands that occur on the
Swan Coastal Plain are most ¢asily understood if they are
related 10 the geomorphology of the arca (Semeniuk this
volume). The physical geography of lakes in the Perth
metropolitan arca has been discussed by Bekle (1984).
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wetlands (Seddon 1976) but the Bassendean dunes have a
greater vegetation diversity (Cresswell & Bridgewater 1985),
The Bassendean wetlands occur in interdunal depressions
and water drains {from swamp to swamp before cventually
moving into functional drainage lines (Seddon 1976). The
wetlands range from permanent, or almost so, to ephemeral,
The permanent wetlands, of which Booragoon Lake is an
example, contain M. rhaphiophylla and, in some cases, the
shrubby M. teretefolia. There are a large number of seasonal
closed canopy M. rhaphiophylla wetlands, of which there
are many examples in farmland on the northern and southern
coastal plain. The swamp beside Gibb Road, Forrestdale, is
a metropolitan example. Melaleuca preissiana occurs more
commonly in the Bassendean system than the other dune
systems; it is less tolerant of water-logging and occurs
behind M. rhaphiophylla (on higher ground) or sometimes
alone in emphermeral wetlands.

There are many shallow, open lakes in the Bassendean
system that are fringed with sedges orrushes and Melalcucas,
I.ake Forrestdale is an example from the eastern edge of the
Bassendean system. Small closed sedge wetlands also
occur; often they are only winter wet areas. Some of the best
examples of these wetlands oceur in the uncleared arcas of
the northern coastal plain but metropolitan examples, such
as the meadow beside the Gibb Road Melaleuca swamp, stitl
exist.

The eastern most formation on the coastal plain, the
Pinjara Plain, is of alluvial origin and the soil consists of clay
or sand over clay rather than the decp sand of the dune
systems. As a result, the wetlands of this system are ofien
less dependent on groundwater levels and are usually joined
by well defined water courses (Seddon 1976), There is a
paucity of large wetlands on the casiern side of the Pinjarra
Plain, which is dominated by winter wet arcas such as Yule
Brook Reserve (Speck & Baird 1984). Wooded wetlands
similar 10 those of Bassendean system occur along the
eastern boundary of the Pinjarra Plain,

The other major geomorphic unit on the Swan Coastal
Plain is the Estuary and River System. Samphire marsh
occurs along the shoreline in saline areas with rush species,
such as J. kraussii, between the samphire and riparian
woodland, which consistsof M. cuticularis, M. thaphiophylla,
M. preissiana and Casuarina obesa according to salinity and
elevation, There are large expanses of this habitat on the

. Peel-Harvey Estuary; Alfred Cove is an cxample on the
Swan River. The freshwater sections of rivers are fringed

with M, rhaphiophylla and E. rudis (Pen 1983). There are’

frequently large areas of Melaleuca wetland associated with
rivers and estuaries, such as on the eastern side of Peel Inlet
and along the Canning River (Pen 1983).

WETLAND LOSS

Arnold & Sanders (1981), in probably the most
authoritative published survey of wetlands of the Swan
Coastal Plain, concluded that over 50% had been lost to
landfill or drainage. In an earlier, more formal study of
wetland loss Riggert (1966) calculated that by 1966 49% of
wetlands on the coastal plain between Yanchep and
Rockingham hadbeen drained, filled orcleared, 31% between

Rockingham and Harvey had been lost and 96% had been
lost between Harvey and Busselion. Riggert's figures
included arcas like the Swan Riverand Peel—Harvey Estuary
that contain a lot of open water that has not been, and is
unlikely to be, modified so that, theoretically at least, he
probably under-cstimated loss of small wetlands. On the
basis of a recent aerial survey of the coastal plain, I believe
that a reasonable working figure is that, averaged over the
whole coastal plain, 70% of wetlands have cither been lost
or have been drastically modified by clearing of vegetation.

However, exact percentage losses of wetlands are not
important, The pertinent fact is that there has been massive
loss of wetlands on the Swan Coastal Plain and the process
iscontinuing in spite of the increasing biological importance
of the wetlands as inland arcas turn saline (Halse 1987). This
process is not unigue 1o Perth; Benson & Howell {in press)
estimated that only 24% of the original estuarine and
freshwater wetland vegetation remains in Sydney.

The only areas on the coasial plain that now contain
pristine wetlands are the northern coastal plain west of
Gingin and Yalgorup National Park, There are also many
relatively undistarbed wetlands around the Pecl-Harvey
system and, in spite of modification by agriculture, the
wetland-rich Harvey River Flats still contain a very large
number of wetlands that arc probably of prime importance
1o waterbirds.

WETILAND CONDITIONS

Water regime and depth

Urbanisation and clearing for agriculiure have both
resulted in a rise in the water table and increased surface
run—off into wetlands. Many coastal plain wetlands are
deeper and contain water fonger now than they did in their
natural state. The dead trees in wetlands such as Blue Gum
Swamp and Lake Clarcmont are evidence that these
permanent swamps used to dry out. In spite of the increase
in water levels, because of very high evaporation rates in
summer, most wetlands on the coastal plain are still ephemeral
(see Fig. 2); Riggert (1966) cstimated that 67% of the
wetland area disappearcd over summer. This means that
waterbirds are concentrated into a smaltl number of permancnt
wetlands during this period (Jacnsch & Vervest 1988) and
from a waterbird viewpoint it is imporiant to maintain
current water regimes in the permanent wetlands,

Water sources

The wetlands in the dune systems are connected (o the
water table and, in their original condition, groundwater was
their primary source of water {(Humphreys this volume).
This s still the case in Lake Clifton, where stromatolite-like
structures are associated with groundwater inflow into the
lake. Deterioration in quality of the groundwater input could
have dramatic effects on the ecology of the lake (Moore &
Turner this volume). However, for many dune lakes, includ-
ing Lake Joondalup, urbanisation has increased the impor-
tance of surface run-off as a water source {Congdon 1985)
and in these cases the quality of surface inflow is often more
important than that of groundwater,
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Wetlands on the Pinjarra Plain are usnally connected 10
the water table but surface run-off has always constituted
their primary water source (Seddon 1976).

Vegetation

The types of vegetation occurring within wetlands have
been briefly described (sce also Pen 1983, Bekle 1984) but,
in fact, wetland-associated vegetation extends well above
the waterline, Wetlands require a band of this ‘riparian’
vegetation, which itself needs appropriate soil moisture
conditions, to function properly. Changes in groundwater
level can affect both wetland and riparian vegetation
dramatically.

Water chemistry

Water chemistry of the Swan Coastal Plain wetlands is
variable and is dealt with superficially here; Davis & Rolls
(1987) give complete accounts for six metropolitan lakes
and Bekle (1984) gives some data on others. The ionic
composition of water from all wetlands is dominated by
sodium chloride but salinity is variable, ranging from about
40ppt TDS in Lake Clifton in summer to Ippt TDS in most
coastal plain lakes in winter (see Fig. 2). There is evidence
of increasing salinity on several parts of the coastal plain; the
Harvey irrigation area, 35% of which is now affected by soil
salinity, is an example of this phenornenon (George 1983).
Salinity is already a threat under current agricultural and
groundwater management practices; the situation will
probably worsen with more intensive water extraction and
irrigation.

Mostof the larger coastal plain wetlands are alkaline (see
Fig. 2); there are no strongly acidic wetlands. The alkalinity
of most lakes probably reflects soil chemistry and high
levels of photosynthesis,

The most striking aspect of the water chemistry of the
coastal plain wetlands is the high nutrient levels of some
disturbed lakes (Table 1). When nutrient levels are elevated
algal blooms occur, which can be measured by chlorophyll-
a concentrations. Wetlands with dark humic-stained water
that has low light penetration are an cxception to the
generalization that increased nutrient levels cause algal
blooms; they do not support algal blooms even though
nutrients (particularly phosphorus) may bemassively elevated
(Table 1, Wrigley ct al. 1989).

REFERENCES

Aplin, T.E.H. (1976). Vegetationand flora. In Groundwater
Resources of the Swan Coastal Plain, ¢d. B.A. Carbon.
CSIRO Division of Land Resources Management, Perth. pp.
126-137.

Amold, J.A. & Sanders, C.S. (1981). Wetlands of the Swan
Coastal Plain. In Groundwater Resources of the Swan
Coastal Plain, ed. B.A. Carbon. CSIRO Division of
Resources Management, Perth. pp.  81-98.

Atkins, R.P., Congdon, R.A., Finalyson, C.M. & Gordon,
D.M. (1977). Lake Leschenaultia an oligotrophic artificial

lake in Western Australia. Journal of the Royal Society of
Western Australia 59, 65-70.

Bekle, H. (1981). The wetlands lost: drainage of the Perth
lake systems. Western Geographer 5, 21-41.

Bekle, H. (1984). A comparativereview of lakes in the Perth
metropolitan arca. Western Geographer 8, 61-T1.

Benson, D.H. & Howell, J. (1989). Sydney vegetation 1788-
1988. Proceedingsof the Ecological Society of Australia (in
press).

Congdon,R.A.(1985). The waterbalance of Lake T oondalup.
Western Australian Department of Conservation and
Environment Bulletin 183, 1-37.

Congdon, R.A. (1986). Nutrient loading and phytoplankion
blooms in Lake Joondalup, Wanneroo, Western Australia.
Western Australian Department of Conservation and
Environment Technical Series 6, 1-99.

Cresswell, 1.D. & Bridgewater, P.B.{1985), Dune vegetation
of the Swan Coastal Plain, Western Australia. Journal of the
Roval Society of Western Australia 67, 137-148.

Davis, .A. & Rolls, S.W. (1987). A bascline biological
monitoring programme for the urban wetlands of the Swan
Coastal Plain, Western Australia. Western Australion
Environmental Protection Authority Bulletin 2635, 1-80.

George,P.R.(1988). Soil salinity onthe Swan Coastal Plain.
In Swan Coasial Plain in Crisis (Australian Institute of
Agricultural Science Occasional Publication 10), ed. L.B.
English. Australian Institute of Agricultural Science, Perth.
pp. 41-52.

Gordon, D.M. & Chambers, J.M. (1987). Water ecology and
vegetation of the Capel-Ludlow wetlands, Western Australia.
AMC Wetlands Centre Technical Report 5, 1-70.

Gordon, D.M., Finlayson, C.M. & McComb, A.J. (1981).
Nutrients and phytoplankton in three shallow, freshwater
lakes of different trophic status in Western Australia.
Australian Journal of Marine and Freshwater Research 32,
541-553.

Halse, S.A. (1987). Probable effect of increased salinity on
the waterbirds of Lake Toolibin. - Western Australian
Department of Conservation and Land Management
Technical Report 15, 1-31,

How, R.A. (ed.) (1978). Faunal studies of the northern Swan
Coastal Plain: a consideration of past and future changes.
Unpublished report, Western Australian Museum.

Humphreys, R. (this volume). The relationship between
wetlands and groundwater.

107

B R




Jaensch, R.P. & Vervest, R.M. (1988). Ducks, swans and
coots in south-western Australia,. The 1988 count and
recomimendations. RAOU Report 46, 1-26.

Crackerer’

Kenneally, K.F., Dell, J., Hussey, P.M.J. & Johnson, D.P.
(1987). A survey of Lake Richmond, Western Australia, Lancotin
Naturalist News January/February 1987, pp. 1-3.
MacArthur, W.M. & Bettenay, E. (1960). The development
and distribution of the soils of the Swan Coastal Plain,
Western Australia. CSIRO Soil Publication 16, 1-55,

Ginqin

McComb, J.A. & McComb, AJ. (1967). A preliminary
account of the vegetation of Loch McNess, a swamp and fen
formation in Western Australia. Journal of the Royal M Novs
Society of Western Australia 50, 105-112,

-y Bu'[\hun
' -—Wnilermg

A\ &

Marchant, N.G., Wheeler, J.R., Rye, B.L., Bennett, EM,,

Lander, N.S. & MacFarlane, T.D. (1987). Flora of the Perth Joondaluph: \"Jlndnb
Region, 2 vols. Western Australian Department of Bosnyup B . Vi
Agriculture, Perth, Goolletal

Herdsman

;}‘. <

Moore, L.S. & Turner, J.V. (this volume). Stable isotopic, Parry
hydrogeochemical and nutrient aspects of lake-groundwater B‘;"‘é’“""‘ _
relations at Lake Clifton. Y

Thomsons ww 19— Forrestdale

Pen, 1..J. (1983). Peripheral vegetation of the Swan and Gibb Rd

Canning Estuaries 1981, Western Australian Department of
Conservation and Environment Bulletin 113, 1-43.

Richmond
Cooloongup

Riggert, T.L. (1966). A Study of the Wetlands of the Swan
Coastal Plain. Western Australian Department of Fisheries
and Fauna, Perth.

Seddon, G. (1976). Sense of Place. University of Western
Australia Press, Perih.

Semeniuk, C.A. (this volume). The classification and natural
groupings of wetlands of the Darling System. Ouind T

uindajup S
Speck, N.H. & Baird, A.M. (1984). Vegetation of the Yule | Spearwood |
Brook Reserve near Perth, Western Australia. Journal of the Bassandenn
Royal Society of Western Australia 66, 147-162. \\ , Harvey R Flats

Pinjarra

Darxdaragan |70

Ventriss, H.B, {this volume). Groundwater management - Lo
the players and the process.

Bunbury —, /

Watson, L.E. & Bell, D.T. (1981). The ecology of Star
Swamp and surrounding bushlands, North Beach, Western
Australia. Journal of the Royal Society of Western Australia
63,103-117.

Wrigley, T., McComb, AJ. & Chambers, 1.M. (1989).
Nutrient and gilvin levels in water of coastal plain wetlands
in an agriculture area of Western Australia. Australian

. . “ig. 1 tal Plain showi, h ]
Journal of Marine and Freshwater Research (in press). Fig. 1. Swan Coastal Plain showing geomorphological

SJormations (after MacArthur & Bettenay 1960)
and wetlands mentioned in text. The Dandaragan
Plateau is also shown,

108



Table 1. Nutrient levels in water of some wetlands on the Swan Coastal Plain and adjacent aveas (adapied from
Gordon & Chambers 1987). Values represent mean levels in |1g/l

Location Total P Total N Chl’a’ Source Comment
Rural
Loch McNess 11 870 <] Gorden et al. Permanent
{1981} slightly
disturbed lake
L.ake Leschenaultia 15 e <1 Atkins et al. Permanent
(1977) arlificial
lake
Crackers Swamp 70 1900 —  Halse & Pearson  Semi—permanent
{unpubl.) ‘undisturbed’
swamp
Harvey wetlands 45280 20008000 <1 Chambers (unpubl.) Scasonal
(reserve) ‘undisturbed’
humic swamps
Harvey wetlands 24030000 1300—14500 <] Chambers (unpubl.) Scasonal disturbed
{farmland} humic swamps
Urban
Lake Jandabup ~30 ~3000 ~2  Davis & Rolls Semi—permanent
(1987) slightly
disturbed lake
Lake Joondalup ~80 ~3800 ~3  Davis & Rolis FPermanent slightly
(1987 disturbed lake
Thomsons Lake ~140 ~4100 ~6  Davis & Rolis Seascnal
(1987) ‘undisturbed’ lake
Lake Goollelal 214 1320 S Congdon (1986) Permanent
moderately
disturbed lake
North Lake ~230 ~2600 ~40  Davis & Rolls Permanent
(1987) disturbed lake
Beenyup Swamp 490 2560 24  Congdon (1986) Seasonat slightly
disturbed swamp
Lake Monger ~460) ~5800 ~500 Davis & Rolls Permanent very
{1987) disturbed lake
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