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What is an “Ecological 
trap?"
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A habitat or habitat component that represents an unsafe condition 
for plant or animal species (Gates & Gysel 1978)

Characterized as habitat that attracts wildlife without revealing 
hazards within the habitat that will result in species mortality and lack 
of reproduction (Tilton 1995)

Frequently, are areas where species mortality exceeds reproduction, 
resulting in a long-term decline of population density (Tilton 1995)

What is an ‘ecological trap’ ?
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Stormwater wetlands
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Stormwater wetlands

Image Source: Water By Design (2017) Wetland Technical Design Guidelines
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Wetland @ Morayfield, QLD
Photo Source: Paul Dubowski (2014: Pers.Comm.)
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Wetland @ Waterford, QLD
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Wetland @ Coomera Waters, QLD
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Wetland @ Varsity Lakes, QLD
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Wetland @ Southport, QLD
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Wetland @ North Lakes, QLD
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Objectives of 
stormwater wetlands
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Improve stormwater quality

Manage flows

Amenity

Ecology

Typical design objectives
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My conflict of interest

Sub_Presentations/Case_Study_loop_Example.pptx


Conflict of interest declaration
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I really like wetlands

Conflict of interest declaration (cont’d)
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A “conflict” of 
stormwater wetlands
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Stormwater quality
• Retention of pollution

• Removal of retained pollution

Habitat for wildlife
• Potential for inadvertent ‘harm’ ?

Photo Source: Paul Dubowski (2014: Pers.Comm.)
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Wetland @ Morayfield, QLD
Photo Source: Paul Dubowski (2014: Pers.Comm.)

Is this an ‘Ecological trap’? We better ask Brad
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Guidelines
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Guidance ?
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Guidance ?
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Guidance ?
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Science
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Location: Melbourne, VIC

Biota studied: Dwarf galaxias (Galaxiella 
pusilla)

Contaminants: -

Main findings: 
• Fish did not avoid stormwater wetlands that 

reduce their survival and delay their ovarian 
maturation

Hale et al (2018)

Hale R, Coleman R Sievers M, Brown T R, Swearer S E, 2018, Using conservation behavior to manage 
ecological traps for a threatened freshwater fish. Ecosphere 2018, 9, e02381. 

“stormwater wetlands can be equal-preference 
ecological traps for G. pusilla,”

Photo Source: Fishes of Australia
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Location: Melbourne, VIC
• 6 stormwater wetlands

Biota studied: Frogs (Litoria raniformis)

Contaminants: Heavy metals & pesticides

Main findings: 
• No indication of avoidance of contamination

• Breeding adults laid comparable numbers of eggs across wetlands with 
high & low contaminant levels

• Tadpoles had lower survival rates & were less responsive to 
predator olfactory cues when raised in more polluted 
stormwater wetlands

Sievers et al (2018a)

Photo Source: Gippsland Threatened Species Action Group

“Our study confirms the potential for urban stormwater 
treatment wetlands to function as ecological traps”

Sievers M, Parris K M, Swearer S E, Hale R, Stormwater wetlands can function as ecological traps for urban 
frogs. Ecol. Appl. 2018, 28, 1106–1115.
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Location: Melbourne, VIC
• 67 stormwater wetlands across 2 seasons

Biota studied: Frogs

Contaminants: Heavy metals & pesticides

Main findings: 
• Frogs inhabited wetlands with abundant vegetation, 

regardless of their pollution status

Sievers et al (2018a)

Sievers, M.; Hale, R.; Swearer, S.E.; Parris, K.M. Frog occupancy of polluted wetlands in urban landscapes. 
Conserv. Biol. 2018, 33, 389–402.. 

Photo Source:  https://www.frogid.net.au/

“Urban managers could inadvertently be creating 
ecological traps in countless cities.”
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Location: Perth, WA
• 4 ‘lakes’

Biota studied: Tiger snakes

Contaminants: PFAS

Main findings: 

• Higher PFAS concentrations in urban lakes

• Bioaccumulation of PFAS likely

• Negative health impacts (e.g. body condition, metabolic 
processes) linked to elevated PFAS concentrations

Lettoof (2023)

Photo Source:  D. Letooff (Pers.Comm.)

Lettoof D C, Nguyen T V, Richmond W R, Nice H E, Gagnon M M, Beale D J, 2023, Bioaccumulation and 
metabolic impact of environmental PFAS residue on wild-caught urban wetland tiger snakes (Notechis 
scutatus), Science of The Total Environment, Volume 897, 2023, 165260, ISSN 0048-9697, 
https://doi.org/10.1016/j.scitotenv.2023.165260.
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Location: Melbourne, VIC
• 4-year empirical study

Biota studied: Native frogs & fish

Contaminants: -

Main findings: 

• Fitness and survival of G. pusilla and spotted marsh frog 
(Limnodynastes tasmaniensis) tadpoles were lower at 
more polluted sites

Hale et al (2019)

Photo Source:  Central QLD Coastal Landcare Network

“stormwater wetlands can be ecological traps, (but) their 
effects can be properly managed.”

Hale R, Swearer S E, Sievers M, Coleman, 2019, Balancing biodiversity outcomes and pollution 
management in urban stormwater treatment wetlands, Journal of Environmental Management, Volume 
233, 2019, Pages 302-307, ISSN 0301-4797, https://doi.org/10.1016/j.jenvman.2018.12.064.
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… and maintenance/ rectification

Source:  Steve Darwent & Hugh Williamson (Optimal Stormwater, Pers.Comm.)

Truganina, VIC
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Lake Ginninderra, ACT 

Last week …
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Wetland @ Morayfield, QLD
Photo Source: Paul Dubowski (2014: Pers.Comm.)

So, are stormwater wetlands 
be ‘ecological traps’? They can be
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Sediment & litter 

Nutrients

Heavy metals

Pesticides

PFAS

Likely key pollutants of concern

Photo Source:  Central QLD Coastal Landcare Network

“stormwater wetlands can be ecological traps, (but) their 
effects can be properly managed.”

Hale R, Swearer S E, Sievers M, Coleman, 2019, Balancing biodiversity outcomes and pollution 
management in urban stormwater treatment wetlands, Journal of Environmental Management, Volume 
233, 2019, Pages 302-307, ISSN 0301-4797, https://doi.org/10.1016/j.jenvman.2018.12.064.
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Key recommndations
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Key recommendations

Review suitability of wetlands

If wetlands are to be applied:
• Reduce pollution generation “at source” 

• Pre-treatment is essential
• Sediment & litter (minimum)

• Heavy metals, pesticides, PFAS ? 

Photo Source: Steve Darwent (Optimal Stormwater, Pers.Comm.)
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THANK YOU 
www.oceanprotect.com.au

1300 354 722

Brad Dalrymple
Principal Environmental Engineer

bradd@oceanprotect.com.au
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