
Conceptual Model Case Study Series

 Water flow and ecological processes connect 
       different areas of the Lake Broadwater wetland.

 Nutrient cycling and food webs move energy  
       around and through the wetland. 

 Through wet and dry cycles, a rich diversity of  
 life forms share Lake Broadwater’s environs.

 The Lake Broadwater wetlands host rare and  
       threatened plants, animals and ecosystems.

 The lake is an important resource for tourism,  
       recreation and education.

 Lake Broadwater is a physically and      
       biologically unique, natural wetland. 

Lake Broadwater
Lake Broadwater is a naturally occurring, shallow, 
freshwater wetland, about 25 km south-west of Dalby 
in the Condamine catchment, the largest of over 
1700 wetlands in the catchment. Buffered by the Lake 
Broadwater Conservation Park and Recreation Reserve, 
and adjacent to the Lake Broadwater Resources Reserve, 
this nationally significant wetland sits within one of 
the most intensely cultivated agricultural districts in 
Queensland. It is approximately 313 ha in area and, 
when full, up to 3 m deep. The wetland consists of 
the ephemeral lake, fringed by swamps with their 
characteristic river red gums (Eucalyptus camaldulensis).

While the lake is sometimes a vast water body, broad 
and deep enough for recreational boating and skiing, in 
other phases of its life cycle there is no water in sight. 
Then visitors from more predictable climes photograph 
‘no-boating’ signs, backed by swaths of grass from 
shore to shore. This cycle of filling and drying is natural 
and is an important aspect of the lake’s ecology.

About this case study:
This case study 
was created by 
the Department of 
Environment and 
Resource Management 
(DERM) Aquatic 
Ecosystem Health Science 
Integration and Capacity 
Building Group as part of 
the Queensland Wetlands 
Program. The purpose 
of this conceptual 
modelling case study is 
to synthesise and present 
information on the value 
of Lake Broadwater as 
a natural ephemeral 
inland wetland of high 
diversity, preserving 
rare ecosystems and 
providing habitat for rare 
and threatened plant and 
animal species.

Lake Broadwater wet... ...and dry

Lake Broadwater environmental values:
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Cyclorana alboguttata is 
one of several species of 
burrowing frog that emerges 
when Lake Broadwater fills.
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An ephemeral non-floodplain lake
Lake Broadwater is a natural depression surrounded 
by a flat sandy plain. It lies in the catchment of the 
Condamine River but is not on the river’s floodplain. 

Broadwater goes through cycles of wetting and drying, 
either completely or partially filling when the region 
experiences flooding rains, then gradually losing water 
to the surrounding soil, or through evaporation, until a 
dry wetland forms. Since records have been kept, the 
lake has been dry more often than it has been filled to 
capacity, with a trend towards increasing dryness up to 
present times. 

Lake Broadwater has local connections
Water enters Lake Broadwater via Surveyors Gully to 
the south-east, flowing through the area know as ‘The 
Neck’ and via Broadwater Gully, a swampy area to the 
south-west, so indistinct as a watercourse that the main 

Water flow and ecological processes connect different areas 
of the Lake Broadwater wetland

access road to the recreation area has been built over 
it. During wet periods, as the lake fills, this road has a 
sheet of water flowing across it. Water also flows into 
the lake across the surrounding plains and low-lying 
cultivated paddocks. 

Water leaves the lake through Broadwater Overflow, 
a swampy area to the north, eventually joining Wilkie 
Creek, which flows on to join the Condamine River. 

The Lake Broadwater catchment is local with no major 
streams flowing into the main water body; nor is 
groundwater an important source for replenishing the 
lake. All water entering the lake comes from shallow, 
local overland flows and direct rainfall. Thus any 
nutrients and contaminants carried into the system 
by water are from the lake’s immediate catchment. 
Catchment land uses include farms, coal seam natural 
gas extraction and uses associated with the lake itself.  

Overland flow into Lake Broadwater during wet spells in early 2010

Lake Broadwater in context: the lake drains into Wilkie 
Creek which continues north to join the Condamine 
River. Long Swamp also fills during wet periods but is not 
physically connected to Lake Broadwater. It is thought to be 
an older course of the Condamine River. Water enters Lake 
Broadwater via Surveyors and Broadwater gullies, as well 
as flowing in sheets across the surrounding land. It leaves to 
join Wilkie Creek via the Broadwater Overflow.
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Lake Broadwater – full (vegetation, land use, water flows)
This overview shows major land uses in the vicinity of Lake Broadwater as well as 
dominant vegetation types and the movement of water through the landscape. 
When full, Lake Broadwater is connected to the Condamine system allowing fish to 
enter the lake. The lake is also biologically connected to its surroundings by the 
movements of birds and other fauna.

River red gum      Wilga  Popular box   Cypress  Dead tree         Grasses         Sedges        Reeds     Freshwater flows   Rain cloud                 

Diverse wetland birds

Wetland birds will breed only when there is 
plenty of food and the aquatic ecosystem is 
fully established.

Wetland birds move between Lake 
Broadwater and nearby wetlands, 
transporting nutrients as they go.

Lake Broadwater—full
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Lake Broadwater in a drying phase 
As the waterline recedes plants colonise the exposed soil. Where they grow 
depends on their specific soil moisture needs and other requirements. A series 
of concentric zones around the lake edge results, with each zone dominated 
by different plants. As the lake continues to dry, the zones move inwards and 
their species composition changes.

Plants that 
dominate zones

Vetiveria filipes 

Fimbristylis vagans 

Pseudoraphis paradoxa 
and mixed sedges

River red gum seedling

As the water drops, fish become more 
accessible to fish-eating birds.

Pelican

Black-necked stork Spoonbill

Darter

Evaporation

The species of plants that 
colonise the exposed lake 
edges are partly determined 
by the availability of seed, 
including windblown seed.

Some water continues to enter from 
Surveyors Gully but the lake is no 
longer connected to the Condamine 
River through Wilkie Creek and 
evaporation exceeds inflow.Myriophyllum sp.

Lake Broadwater—drying
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Dead carp on the dried bed of Lake Broadwater

European carp and goldfish are prolific pests in the 
Condamine system. These species can devastate 
native ecosystems but in Lake Broadwater these, 
along with other pest species, die off during dry 
phases, ‘resetting’ the lake for its next wet phase 
and helping to maintain the lake’s naturalness.

While the burrowing frog can live underground for years, it 
is a trully aquatic frog, rarely out of water once it emerges.
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Biological connections and relationships

Although nutrients are carried into Lake Broadwater from 
local overland flows, high concentrations of nutrients are 
not carried from distant places dissolved or suspended 
in water. However, nutrients from distant sources do get 
into the system. They are transported biologically in the 
form of fish, birds, insects and other life forms that move 
to Lake Broadwater when conditions are suitable. While 
in the lake, these animals are food for others. Their faeces 
and dead bodies also add nutrients to the system.

As the lake fills and empties, different plants and animals 
take advantage of the resources of Lake Broadwater. The 
coming and going of water ultimately drives this wetland 
ecosystem but the relationships among animals and 
plants are also critical in determining the order in which 
things can appear. For example:

•	 fish will not appear in the lake until it is connected 
to the Condamine River (via Broadwater Overflow 
and Wilkie Creek) and only then will birds that 
depend on fish, such as darters and pelicans, make 
an appearance
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Fish-eating birds such as the darter will only appear in Lake 
Broadwater when it is connected to the Condamine River.

•	 some aquatic ducks depend on reeds surrounded by 
water to nest, so they will be latecomers, appearing 
when the lake is full 

•	 freshwater mussels, which are long-lived and have 
the ability to survive years of desiccation in the dried 
out mud of the lake, must wait for the appearance of 
fish in order to breed, because their larval stages are 
parasitic on the gills and bodies of fish.

Sometimes it’s a dry wetland
Even when the system is completely dry, it is still a 
wetland. For example:

•	 seeds and spores of aquatic plants and desiccated 
insect eggs, awaiting water to complete their life 
cycles, lie dormant in the soil beneath the lake 

•	 some crustaceans and frogs also wait underground 
during extended dry periods. Burrowing frogs such 
as the water-holding frog Cyclorana platycephala use 
their sloughed-off outer skin to build a waterproof 
chamber deep in the earth below the lake. Within this 
‘cocoon’ the frog, its bladder filled with water, can wait 
for several years.
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Lake Broadwater—dry

The Lake Broadwater wetland 
ecosystem depends on pollinators such 
as insects, flying foxes and honeyeaters 
to maintain its vegetation including the 
important river red gums.

In dry times, pest species such as carp 
and goldfish die off and the system 
is ‘reset’ to return to its natural state 
when the rains come. 

While terrestrial species establish when 
the lake is dry, burrowing frogs and 
crayfish, and the seeds, spores and eggs 
of other aquatic species, await the rains 
to complete their life cycles.

Birds abound even in dry times. Tree 
hollows in big old gums are favoured 
nesting places for parrots and cockatoos 
and many other niches are available for 
a rich and diverse terrestrial bird fauna.

Lagoons in ‘The Neck’ area are the 
last part of the system to dry out 
and therefore a rich source of early 
aquatic recruits when the rains 
return.
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Bottom right: River red gums line the 
banks of Lake Broadwater. Their roots trap 
soil, building shallow levees that  contain 

and limit the area of the lake when full.

Bottom left: During dry times, the 
lake has distinctive bands of terrestrial 

vegetation. Close to the banks, river red 
gum seedlings begin to colonise.

Right: The little red flying-fox is an 
important pollinator of river red gums.

River red gums play a critical role in the ecology of Lake Broadwater, 
establishing the lake edge and supporting the terrestrial ecosystem during dry 
phases.

The terrestrial elements of the Lake Broadwater wetland continue to function during 
prolonged dry periods. Birds, insects and mammals pollinate terrestrial plants, 
including the river red gums that define and shape the edge of the lake. Over time, soil 
has built up around the lake perimeter, creating a shallow levee, which separates the 
edge of the lake from adjacent swampy areas. 

In dry times, river red gums begin to colonise nearby areas of the lakebed. Seedlings 
quickly spring up and, if the dry period extends for long enough, grow into saplings. 
Ultimately, these saplings would themselves begin to build and accumulate soil and a 
new lake edge would be defined however, the lake’s processes prevent this. It has been 
predictable that flooding rains would eventually fill the lake to capacity, swamping 
the roots of these would-be terrestrial colonisers and killing them off. Thus, while the 
margin of the lake remains in a dynamic equilibrium between terrestrial and aquatic 
states, the size of the lake’s perimeter, when completely full, has been relatively 
unchanged for as long as records have been kept. 

Climate change may upset this equilibrium, as the Lake Broadwater region (Eastern 
Downs) is projected to become 3–6 per cent drier by 2050 and evaporation rates to 
increase by 3–7 per cent (according to Climate Change in Queensland: What the Science is 
Telling Us, compiled by the Queensland Government’s Office of Climate Change).

When flooding rains do eventually soak the region, the lake begins to fill. The first 
aquatic species to appear are those with seeds, spores or eggs resistant to drying out or 
with other mechanisms to resist the prolonged dry. These life forms have been waiting 
in or near the lakebed and quickly take advantage of any water flowing into the lake. 

Insects
Wetland insects, dependent on water for some part of their life cycle, form the largest 
group of wetland fauna. Giant water beetles, water boatmen, back swimmers and water 
striders are insects whose life cycle is wholly aquatic, while caddis flies, dragonflies 
and damselflies all have larval stages that live underwater. When the rains come:

•	 the earliest insect arrivals will be those whose eggs are already present in the system 
waiting for water in order to hatch, for example midges and some types of beetles 

•	 the most mobile insects such as dragonflies and damselflies will also arrive early 
providing food for insect-eating frogs, reptiles, birds and mammals 

•	 dead vegetation from the dry time will begin to soften and decompose as soon as it 
is moistened, offering food for detritus eaters such as caddis fly larvae.
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Burrowing frogs survive the dry 
underground to appear early. 
The emerald spotted tree-frog is 
another early arrival. 

The white bellied 
sea-eagle comes 
to look and will 
return when there 
are fish in the 
system.

Lake Broadwater filling
The lake and swampy areas in the landscape 
are beginning to fill with water. Early arrivals 
and ways they get into the system are 
illustrated. The lake is not yet connected to the 
Condamine River so, as yet, there are no fish.

Windblown seeds

Birds’ legs and car tyres bring 
in seeds, including weeds.

Flying aquatic insects and 
dragonflies arrive early.

Snakes arrive 
overland as soon as 
food is available.

Some early-arriving 
birds 

Swamp 
hen

Glossy 
ibis

The grey teal is 
an early-arriving 
duck

Freshwater flows

Lake Broadwater—filling



9

While individuals are 
physically small, wetland 

insects and spiders are 
important to the health, 

biodiversity and functioning 
of a wetland and have co-

evolved with wetland plants 
and animals to form wetland 
ecosystems. Insects form the 

largest group of wetland fauna.

Water boatmen (top) and water striders (above) 
are aquatic through all phases of their life cycles. 
Mosquitoes (left) and dragonflies (below) have aquatic 
larvae. 

The long-jawed spider is usually 
found around water bodies.

As the lake fills
Frogs and reptiles 

The first frogs to appear, as Lake Broadwater fills, are burrowing frogs such as the striped 
burrowing frog and the water-holding frog. Other frogs that have been living terrestrially 
nearby, for example the emerald spotted tree frog, will also be early arrivals.

Snakes such as the water-loving red-bellied black snake soon arrive to take advantage of 
the new food source, travelling overland from other areas.

Birds

Birds tend to be at the top of the wetland food chain. They fly around the countryside 
following rain or flood paths and inspecting various wetlands to find the most suitable 
habitat. As Lake Broadwater begins to fill they will come to rest and feed opportunistically, 
then fly away, returning later to breed when there is more food around and the aquatic 
ecosystem is fully established and more stable.

Mammals

Lake Broadwater has no true aquatic mammals. The water rat, a semi-aquatic species, is 
common in the area and is among the early arrivals as the lake begins to fill. It is predatory, 
feeding on a variety of invertebrates as well as frogs, birds’ eggs and young birds. It 
will subsist on terrestrial food until aquatic food sources become established. It has a 
particular liking for the abundant freshwater mussels. Piles of mussel shells can be found 
at the favoured feeding sites of water rats.

Late comers
Despite anecdotal reports, no fish species are proven to burrow in Lake Broadwater 
during dry periods. Fish must recolonise the lake by swimming upstream from the 
Condamine River, via Wilkie Creek, as continuing rains flood the catchment and 
connect surrounding streams and wetlands. Wader birds with water plants on their feet 
may bring fish eggs into the system along with the plants themselves. The arrival of fish 
into the system is a critical step in allowing the full suite of wetland species to colonise.

Many wetland species rely on fish, for example fish-eating birds such as pelicans and 
cormorants will not stay in the vicinity of the lake until an abundant supply of fish is 
available. Once aquatic birds such as ducks, grebes, cormorants and egrets become 
abundant, aquatic primary production picks up dramatically. Birds digest quickly to 
stay light for flight; consequently, their faeces tend to be liquid and rich in nitrogen. 
When this gets into the water, it promotes the growth of algae, which in turn feeds 
algae-eaters such as plankton, snails and some fish. Ph
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Nutrient cycling and food webs

?

?

Nutrient inputs to Lake Broadwater

Organic nutrients and sediment 
from surrounding environment

Dust blown from road, picnic area,
camp ground and nearby farms

Low levels of nutrients 
enter from upstream

Nearby toilets may 
contribute some nutrients

Wildlife, especially 
birds, add nutrients 
to the system 
through their faeces

Organic matter from 
plants settles to the 
bottom and provides a 
rich food source for many 
small and large animals 
(detritivores)

Nutrient exports from Lake Broadwater

Nutrients are carried out 
of the system by mobile 
animals, especially birds

Some nutrients exit via 
Broadwater Overflow

Bacteria breakdown nitrogen 
compounds into pure nitrogen 
which escapes as a gas 
(denitrification)Other processes affecting nutrient flows

The prevailing breeze helps circulate the shallow lake water and adds 
oxygen, while stirring up sediment and contributing to turbidity

Full spectrum sunlight Some wavelengths are prevented from penetrating 
to the bottom by algae growing in the water Evaporation Overland flow

What are nutrients?
As a component of every organic molecule, carbon can 
be considered the basic building block of life. However, 
the elements nitrogen and phosphorus are also essential 

to all life forms to build proteins and nucleic acids. In 
most ecosystems, nitrogen is the ‘limiting’ element, in 
that the amount of plant growth or primary production 
that can occur in the system is determined by nitrogen’s 
availability. In Australian ecosystems, established on 

very old soils, the element phosphorus is often limiting 
instead. These two elements, along with those of their 
compounds that can be used to feed life, are termed 
nutrients. 
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Nutrient cycling
The movement of nutrients (nitrogen and phosporus) in, 
around and out of ecosystems is called nutrient cycling. 
Healthy ecosystems have evolved to exploit the available 
nutrients to maximise biological production. Many human 
activities intentionally or inadvertently add extra nutrients 
to the system. Such sources include fertiliser, effluent from 
farms, factories and households or even dust. These extra 
nutrients can upset the natural balance of the system by 
promoting tremendous growth until lack of some other 
essential element limits production (eutrophication). In 
wetland ecosystems, this is typically oxygen and as a result, 
some proportion of the oxygen-dependent organisms in 
the ecosystem will die, as happens in a fish kill.

Nutrient cycling in Lake Broadwater
Nutrients in Lake Broadwater can be of organic or 
inorganic origin. They are either generated within the 
system or brought in from external sources and trapped 
in the Lake Broadwater ecosystem. 

How nutrients enter the system 
As the lake begins to fill after heavy rains, detritus from 
surrounding terrestrial systems softens in the water 
and its nutrients become available for detritus-based 
food chains. Other early sources of nutrients are animals 
migrating to Lake Broadwater from other places to take 
advantage of the developing aquatic ecosystem of the 
lake. 

Water inflows bring low levels of nutrients, being 
largely local and buffered by surrounding forest 
ecosystems. However, winds can bring large quantities 
of nutrients into the system via dust stirred up from 
bare agricultural land in the vicinity of the lake. Other 
possible nutrient sources associated with human 
acticity are the toilet facilities in the campground and 
picnic area and dust stirred up from bare ground  
in high use areas around the lake, for example roads and 

campgrounds. 

Once the aquatic food web is established and 
especially when ducks and other wetland birds arrive, 
detrius from burgeoning plant growth, along with 
nitrogen-rich bird excreta, rapidly increase the primary 
productivity of the lake. The water in the shallow lake is 
well circulated as prevailing winds blow surface water 
to one end and bottom water flows upwind to replace 
it. This circulation replenishes oxygen and prevents the 
water from stagnating.

As the water level slowly drops during drier times, 
the mass of organic matter produced when wetland 
conditions are optimum dies and decays. Then the 
conditions for algal blooms or anaerobic (oxygen-
free) decomposition may be established. However, 
the eventual drying of the lake prevents eutrophic or 
anaerobic conditions from permanently establishing, 
allowing the nutrient dynamics of the lake to reset 
when the next wet phase begins.

How nutrients leave 

Nutrients leave the system in the same way they arrive – in 
water flowing out through the Broadwater Overflow or in 
the bodies of animals migrating to other places. Nitrogen 
also escapes through the process of denitrification 
(breakdown of nitrogen compounds by bacteria), which 
takes place in both aquatic and terrestrial environments.

Nutrient cycling within the system – food webs 
Nutrient cycling within an ecosystem is achieved through 
food webs. These webs describe who eats and who is eaten 
by whom among the plants and animals of any ecosystem. 
At Lake Broadwater, different food web elements dominate 
during different phases of the system. Food webs and their 
nutrient dynamics can change very rapidly once water 
starts flowing into the system. 

Nutrients generated within the ecosystem are lost when 
mobile animals such as birds, reptiles and mammals 
move to other wetlands or terrestrial ecosystems. 

Terrestrial plants 

Phytoplankton

Sunlight

Aquatic plants Herbivore plankton

Carnivore plankton

Terrestrial herbivores

Bacteria and fungi

Bacteria and fungi

Detritivores

Terrestrial carnivores

Detritus & excreta

Aquatic herbivores

Microphytobenthos

Filter feeders
Omnivores

Benthic herbivores

Benthic carnivores

Predatory birds

Predatory fish

Attached algae

Detritus & excreta

A generalised food web for Lake Broadwater, showing terrestrial and aquatic ecosystems 

Primary producers e.g. algae and aquatic plants

Herbivores e.g. bony bream, some insect larvae, geese

Carnivores e.g. spangled perch, fish eating birds, dragonflies

Omnivores e.g. shrimps, clams, some insect larvae

Decomposers e.g. bacteria, worms, fungi
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Reeds are important breeding and feeding places for 
wetlands birds and frogs. They also provide living 
spaces for micro- and macrofauna, including attached 
algae, protozoans and freshwater shrimp.

Bony bream are the dominant herbivorous fish in Lake 
Broadwater. They eat algae and decomposing dead 
plant material (detritus) and, unlike most fish, they stay 
away from the shallows to avoid predators. 

The shoreline and lake-bottom habitats are the most 
productive in the lake ecosystem. Insects such as 
stonefly, caddis fly and mosquito larvae provide a food 
source for many higher-order predators, including 
dragonflies (the raptors of the insect world), spangled 
perch and blue-billed ducks. While adult mosquitos 
are duck micropredators, their larval stages are food for 
blue-billed ducks.

Lake Broadwater full – detail 

The shallow waters in the middle of the lake support 
a multitude of plant and animal plankton, filamentous 
algae and microscopic animals such as copepods and 
daphnia that exploit this rich food source. This soup of 
microscopic life forms is so thick that, even though the 
lake is shallow, limited light reaches the bottom, so no 
attached plants grow there. 
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Algae are prominent primary producers in the lake, 
providing food for filter feeders such as shrimps and 
freshwater mussels. These are in turn eaten by predators 
(water rat, spoonbill). Tadpoles are bottom feeders, eating 
algae and dead plant material. 

Aquatic plants such as Myriophyllum, Vallisnaria and 
Azolla contribute to the detritus that accumulates on 
the floor of the lake. Bacteria help to break this down, 
unlocking its nutrients to feed other wildlife.

The swampy (palustrine) areas of the lake are 
dominated by river red gums. These gums provide food 
and shelter for pollinators – insects, birds and bats. 
Without this ongoing food resource, the wetland could 
not function. 

The emerald spotted tree frog and the red-bellied black 
snake are important wetland-associated species and 
early arrivals in the Lake Broadwater environs as soon as 
water begins to flow into the lake.

Long food chains involve a variety of carnivores – insect 
and fish eating birds, predatory fish, insect predators 
and micropredators (mosquitoes). 

Magpie geese and wandering whistling ducks are grass 
and grain feeders, taking advantage of prolific shoreline 
vegetation when the lake is full and taking these 
nutrients out of the Broadwater ecosystem when they 
move to other places as the lake dries out.

Aquatic plants

Mixed phytoplankton

Blue-green algae

Microphytobenthos

Azolla (fern)

Nardoo (fern)

Native waterlilies

Nymphoides sp.

Detritus

Myriophyllum sp.

Vallisneria sp.

Reeds

Invertebrates

Protozoans

Daphnia sp., copepod

Shrimp, yabby

Mussel

Terrestrial insects

Insects with aquatic larvae

Aquatic insects

Aquatic larvae

Spiders

Vertebrates

Bony bream

Spangled perch

Catfish

Tree frogs

Red-bellied 
black snake

Little bittern

Wandering 
whistling duck

Blue-billed duck

Black-necked stork Darter Jacana

Water ratRoyal spoonbill

Magpie goose Black swanRed-necked avocet

Black-winged stilt

White-bellied sea eagle

plant and detritus eating (herbivory) animal eating (carnivory) plant and animal eating (omnivory) decompositionFood web relationships:

White-faced heron
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Conservation values of Lake Broadwater

Diversity in habitats and food webs
The Lake Broadwater wetland complex encompasses 
a diversity of terrestrial and palustrine (swampy) 
habitats as well as a range of aquatic habitats – open 
water, benthic (lake bottom) and shorelines. These vary 
through time, with the wetting and drying cycle and 
also spatially.

Each habitat has typical organisms though some species 
move freely between habitats and the habitats also 
interact in other ways, such as through the movement 
of water and nutrients by various pathways already 
discussed. Within the main habitats, are microhabitats. 
For example, algae cling to other plants and to 
submerged logs, rocks and mud along the shorelines. 
These algae are very important primary producers in 
Lake Broadwater and support their own complex food 
webs of microscopic and macroscopic wildlife.

Different food web elements dominate the wetland 
system during the lake’s different phases of filling and 
drying. Food webs have been able to develop naturally 
over many years due to the low use of the area and 
the lake’s ephemeral (coming and going) nature. This 
is an important element of the ‘naturalness’ of Lake 
Broadwater, one of its key conservation values. 

Vegetation surrounding the wetland is also diverse 
and includes remnant and high-value regrowth 
vegetation communities including cypress pine (Callitris 
glaucophylla), popular box (Eucalyptus populnea), bulloak 
(Casuarina leuhmannii), piliga grey box (Eucalyptus 
woollsiana) and grasslands communities. The regrowth 
vegetation of the park and adjacent resources reserve 
contribute to the naturalness and resilience of the 
wetland.

Naturalness
The naturalness of Lake Broadwater is protected by its 
location in a conservation park. The lake’s conservation 
significance has been recognised through legal 
protection for over 30 years. The Lake Broadwater 
Natural History Association has played a major role in 
promoting, protecting and monitoring the natural values 
of the lake and its surrounds over time. 

Elements of a wetland’s ‘naturalness’ include:

•	 biological integrity

•	 natural hydrological cycle

•	 natural interaction with other ecosystems, including 
other wetlands

These elements interact, for example, maintaining 
the natural drying and filling conditions (hydrological 
cycle) is critical to the biological integrity of the Lake 
Broadwater ecosystem. 

An important aspect of the natural hydrology of the lake  
is retaining the natural shape and depth of the water 
body. Deepening or shallowing the lake would alter 
food webs, species composition and other aspects of 
the lake’s biological integrity.

The lake’s ephemeral nature, an element of its natural 
hydrological cycle, also helps protect its biological 
integrity. For example, when the lake completely dries, 
pest fish are eliminated and the lake is biologically 
‘reset’ for the next wet cycle. Pest fish threaten the lake’s 
naturalness, competing with the dominant herbivore 
fish (bony bream), uprooting native aquatic plants and 
increasing the lake’s turbidity beyond natural levels. 

The lake’s natural interaction with surrounding 
ecosystems, especially the Condamine River and its 
tributaries and associated wetlands, allows fish to 
recolonise naturally in wet times. In dry times, fish, 
including pest fish, are naturally eliminated.

Right: Sunrise over Lake Broadwater Ph
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The rare freckled duck (lt) and black-necked stork (rt) are Lake Broadwater wetland birds
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Rare and threatened species and ecosystems
Rare and threatened species recorded from the Lake Broadwater Conservation Park 
are listed in the green box to the right.

Two endangered ecological communities (under the Australian Environmental Protection 
and Biodiversity Conservation Act, 1999) are found within the Conservation Park. Weeping 
myall woodlands are on the western side of the lake, adjacent to the swampy fringe in 
the recreation reserve area. Within this area is the regional ecosystem (RE) Eucalyptus 
populnea (popular box) woodland on alluvial plains (RE 11.3.2), listed in the Queensland 
Vegetation Management Act, 1999 (VMA) as ‘of concern’ and having low representation in 
the protected estate.  

Also in the park is the endangered brigalow on both alluvial plains and Cainozoic clay 
plains. Brigalow on alluvial plains (with Acacia harpophylla and/or Casuarina cristata 
as the dominant species) is an endangered RE (11.3.1) under the VMA and has low 
representation in protected areas.

An ‘important’ wetland

Lake Broadwater is registered on the Directory of Important Wetlands in Australia (DIWA), 
fulfilling four of the six criteria for inclusion.

•	 it is a good example of a semi-permanent freshwater lake in the Darling Downs/
Brigalow Belt region where this wetland type is rare 

•	 it plays an important role in the natural functioning of a major wetland complex

•	 it is important habitat for animals at vulnerable stages of their life cycle 

•	 it supports native plants, animals and ecological communities considered 
endangered or vulnerable at the national level.

The lake is also habitat for numerous 
birds listed under bilateral migratory 
bird agreements (JAMBA, CAMBA, 
ROKAMBA) or as wetland indicator 
species on WetlandInfo (Queensland 
Department of Environment and 
Heritage Protection).

In addition, the western and southern 
part of the wetland is considered 
essential habitat for the rough collared 
frog and the golden-tailed gecko.Golden-tailed gecko
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 Rare and threatened species recorded from Lake   
 Broadwater Conservation Park 
 
Amphibians Rough collared frog* Cyclorana verrucosa NT

Reptiles Dunmall’s snake Furina dunmalli V 
 Grey snake* Hemiapsis damelli E 
 Common death adder Acanthophis antarcticus NT 
 Golden-tailed gecko Strophurus taenicauda NT

Birds Red goshawk Erythrotriorchis radiatus E 
 Square-tailed kite Lophoictinia isura NT 
 Cotton pygmy goose* Nettapus coromandelianus NT 
 Freckled duck* Stictonetta naevosa NT 
 Glossy black cockatoo Calyptorhynchus lathami V 
 Major Mitchell’s cockatoo Lophochroa leadbeateri V 
 Black-necked stork* Ephippiorhynchus asiaticus NT 
 Painted honeyeater Grantiella picta V 
 Turquoise parrot Neophema pulchella NT 
 Australian painted snipe*  Rostratula australis V

Mammals Spotted-tailed quoll Dasyurus maculatus V 
 Little pied bat Chalinolobus picatus NT

Insects Pale imperial hairstreak Jalmenus eubulus V 
(Butterfly)

Plants  Eleocharis blakeana* NT 
(Sedges)  Fimbristylus vagans* NT

* indicates wetland species. The others are associated with ecosystems and habitats adjacent to the 
wetlands. NT = near threatened, V = vulnerable, E = endangered (Queensland classifications) 



16

Uses of Lake Broadwater and its catchment 
The major human activities in the Lake Broadwater catchment are agriculture and 
(more recently) coal seam gas extraction. The lake itself is used for a variety of 
recreational purposes including birdwatching, bushwalking, camping and picnicking. 
Water skiing is a popular pastime when water levels are high enough to permit it.

Water skiing Water sports

Camping Bird watching Picnicking Motor vehicles

Information 
centre

Coal seam gas 
extraction

Agriculture

? ? ?

?

?
?

Old bora ground

People use the Lake Broadwater wetlands for tourism, recreation and education

Some pressures and threats from human use of the lake and environs

? Possible toxicants, such as fuel and oil 
from boat use on the lake

Speed boats stir up sediment 
from the lake bottom 
increasing turbidity

Boat wash from speed 
boats erodes banks

Weed seeds introduced on car  
tyres and bushwalkers’ boots

? Possible nutrient input from public facilities 
in recreation areas

Nutrient input from dust stirred 
up in high-use areas and on 
nearby agricultural lands

Run-off and direct impact from 
toxic chemicals used to manage 
weeds?

Possible toxicant, nutrient and  
sediment pollution from nearby landuse

Weed seeds introduced by wind  
or garden escape Boat noise and boatwash 

impacts on fauna and flora 
breeding and productivity
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Human settlement history
Before the arrival of European settlers Lake Broadwater 
and the surrounding areas were home to Barunggum 
people. Camp sites have been discovered in many 
places along the southern and western areas of the 
lake and the remnants of several bora (ceremonial) 
grounds are to be found in the district. Lake Broadwater’s 
historic Aboriginal cultural values included birthing 
sites, medicine plants (17 types have been identified) 
and many other plants used for making tools, baskets, 
canoes and other items in daily use. The lake supported 
abundant food resources for Indigenous people. 
Traditional Custodians continue to care for this country 
and are involved in its management.

In the early days of European settlement, teamsters and 
settlers used a camping and water reserve at the lake. 
The surrounding land was part of  St Ruth Station a part 
of which was resumed to create Loudoun Station, whose 
owners bought the Lake Broadwater Reserve from the 
Queensland government and denied public access.

In 1931, 15 ha bordering the lake’s western shore was 
purchased by the Lake Broadwater Association. This was 
developed into a popular picnic and water ski venue. 
In 1978 the Queensland Parks and Wildlife Service 
purchased the remainder of the land bordering the lake 
and were given the recreation reserve to add to this, 
making a total of 855 ha, gazetted as an environmental 
park in 1981 and a conservation park in 1994. The 
Lake Broadwater Recreation Reserve was established in 
2004. Adjacent land is designated the Lake Broadwater 
Resources Reserve, established in 1980.

In the catchment
These reserved lands sit in one of the most intensely 
cultivated agricultural districts in Queensland with grain 
growing and grazing having been the mainstay industries 
of the region until recent years. Long drought and market 

factors brought a major downturn in these industries at 
the end of the 20th century but the region is once again 
booming, with coal seam natural gas extraction as a 
major industry in the Lake Broadwater catchment.

Around the lake
When there is sufficient water in the lake, boating and 
water skiing are permitted. Otherwise the lake offers 
many opportunities for recreational pursuits such 
as bushwalking, canoeing, birdwatching, camping 
and picnicking. There is a camp ground (Wilga Bush 
Campground) on the northern side of the lake with 
water and toilets. Camping is also permitted in the 
recreational reserve where facilities include picnic 
tables, a boat ramp, drinking water taps and toilets.

 The Neck area of the lake has been designated as a 
water bird refuge. No boating is permitted there and 
there is a bird hide for public use.

The spore bodies of the fern, nardoo, abundant when the 
lake is in its wet phase, were eaten by Aboriginal people.
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Common and scientific names of species
River red gum Eucalyptus camaldulensis  
Wilga Geijera parviflora  
Poplar box Eucalyptus populnea  
Cypress Callitris glaucophylla 
Bulloak Casuarina leuhmannii 
Belah Casuarina cristata 
Piliga grey box Eucalyptus woollsiana 
Weeping myall Acacia pendula 
Brigalow Acacia harpophylla  
Australian vetiver Vetiveria filipes  
 Fimbristylis vagans  
 Pseudoraphis paradoxa 
Mosquito fern Azolla sp 
Nardoo Marsilea sp 
 Nymphoides sp  
Water milfoil Myriophyllum sp 
Eelgrass Vallisneria sp 

 Daphnia sp 
Water boatman Notonecta glauca 

Bony bream Nematalosa erebi 
Spangled perch Leiopotherapon unicolour  
European carp Cyprinus carpio (exotic) 
Goldfish Carassius auratus (exotic) 

Burrowing frog Cyclorana novaehollandiae 
Striped burrowing frog Cyclorana alboguttata 
Emerald-spotted tree frog Litoria peroni 

Red-bellied black snake Pseudechis porphyriacus  

Australian Pelican Pelecanus conspicllatus 
Darter Anhinga anhinga 
Black-necked stork Ephippiorhynchus asiaticus 
Royal spoonbill Platalea regia 
Glossy ibis Plegadis falcinellus 
White-faced heron Ardea novaehollandiae 
Black-winged stilt Himantopus himantopus 
Red-necked avocet Recurvirostra novaehollandiae 
Little bittern Ixobrychus excilis 
Swamp hen Porphyrio porphyrio 
Grey teal Anus gracilis 
Wandering whistling duck Dendrocygna arcuata 
Blue-billed duck Oxyura australis 
Magpie goose Anseranas semipalmata 
Black swan Cygnus atratus 
Comb-crested jacana Irediparra gallinacea 
White-bellied sea eagle Haliaeetus leucogaster 

Little red flying fox Pteropus scapulatus 
Water rat Hydromys chrysogaster 
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Threatening processes that may affect the environmental values of Lake Broadwater*

WETLAND ENVIRONMENTAL VALUE 

Hydrological processes and ecological connectivity 
 
 
 
 

Food webs and nutrient cycling

 
 

Diversity 

Naturalness 
 

Physical habitat  
 
Threatened species and ecosystems, priority species and 
ecosystems, special features, representativeness or unique habitat 
 
Recreation, tourism and education

THREATENING PROCESSES

Any hydrological modification to the lake and its surrounds.The most significant of these are:  
(1) proposals to dredge the lake for water-based recreation and 
(2) the potential for leaks from large evaporation ponds used in coal seam gas extraction. These tanks are lined with cement and 
monitored. A further possibility is overflow of ponds in extreme weather. The nearest pond is 5 km upstream of Lake Broadwater. 

Climate change affecting physical connectivity and ecology

Alteration to hydrology  (as above)

Diminished water quality through: 1. pollution from evaporation ponds  2. spray drift from local agricultural properties or park 
maintenance  3. fuel and oil leaks from recreational boats  4. carp disturbance when numbers are high  5. blue-green algae

Changes to current level of protection, habitat removal, water quality or hydrology would impact on diversity 
High levels of recreational use or inappropriate recreational use

Changes to current level of protection, habitat removal, water quality or hydrology would impact on diversity 
Pest weeds – there is some evidence of lippia in the lake and green panic in the vicinity of the lake 
High levels of recreational use or inappropriate recreational use

Alteration to the local hydrology  (as under ‘Hydrological processes and ecological connectivity’) 
High levels of recreational use or inappropriate recreational use

Changes to current level of protection, habitat removal, water quality or hydrology 
High levels of recreational use or inappropriate recreational use 
 
Natural values of the lake are reduced to such an extent that it no longer provides an attrtactive venue for these activities

 
 

*Adapted from Wetland Buffer Case-Study – Lake Broadwater (Draft) Department of Environment and Resource Management, in press. 

Further reading on Lake Broadwater: Lake Broadwater: the Natural History of and Inland Lake and its Environs, Ed. Gillian Scott, Darling Downs Institute Press, 1983.  


