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Great Lakes Coastal Wetlands

• Migratory waterfowl habitat
• 100’s of plant species
• 50+ species of fish 

• Habitat for >90% of GL fish 
• Threatened and endangered species
• Multitudinous ecosystem services

• Nutrient pollution abatement
• Water quality improvements
• Hunting, fishing, and other recreation
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Typha invaded Great Lakes Coastal Wetland



Ecological impacts of invasive Typha



Biodiversity loss

Lishawa et al. 2010. Water level decline and Typha invasion. Wetlands

PLANTS



Biodiversity loss
MACROINVERTEBRATES

c

Lawrence BA, Bourke K, Lishawa SC, Tuchman NC. 2016. Typha invasion associated with reduced aquatic macroinvertebrate
abundance in northern Lake Huron coastal wetlands. Journal of Great Lakes Research. 42 (6): 1412-1419. 
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Mechanisms of dominance:
Litter + Typha drives plant community change

Larkin et al. 2012. Mechanisms of dominance by hybrid cattail. Biological Invasions



Biogeochemical 
changes

Lishawa et al. 2010. Water level decline and Typha invasion. Wetlands

Litter: 2x
Organic matter: 4x 

NH4+: 10x  
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Typha up to 300x larger than 
native plants it displaces



Typha produces massive 
amounts of litter



Typha soil microbe 
positive feedback
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Larkin, Lishawa, Tuchman, In Review

Fig. 4.  Summary of findings. Dashed 
arrows indicate significantly lower 
movement of labeled N. Native 
plants acquired less 15N than Typha
during initial uptake of 15N-
ammonium (experiment 1) and 
during recovery of 15N from labeled 
Typha litter (experiment 2).

Appropriation of nitrogen by the invasive cattail Typha  glauca. Larkin et al. 2012
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Biogeochemical 
changesDenitrification

Lishawa et al. 2014. Denitrification in Typha invaded wetlands. Aquatic Sciences



Biogeochemical 
changes

Methane 
emissions

Fig. 1 Soils collected from Typha-invaded 
stands had greater methane production 
potential than native wet meadows in 
three Midwestern wetlands (mean ± 1 SE; 
n = 5).

Lawrence BA, Lishawa SC, Hurst N, Castillo BT, Tuchman NC. 2017. 
Wetland invasion by Typha x glauca increases soil methane 
emissions. Aquatic Botany. 137, 80–87

Field results



Methane 
emissions

Under high water levels, 
average methane 
emissions from Typha-
invaded soils were 
three times greater 
than native soils.

Lawrence BA, Lishawa SC, Hurst N, Castillo BT, Tuchman NC. 2017. 
Wetland invasion by Typha x glauca increases soil methane 
emissions. Aquatic Botany. 137, 80–87
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Lishawa et al. 2017. Mechanical harvesting effectively controls young Typha invasion and unmanned aerial vehicle data 
enhances post-treatment monitoring. Frontiers in Plant Science. 
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Lishawa et al. 2014. Reconstructing plant invasions. Diversity and Distributions
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Mitchell et al. 2011. Time dependent impacts of hybrid cattail. Wetlands



Lishawa et al. 2014. Reconstructing plant invasions. Diversity and Distributions

T. angustifolia

T. latifolia

T. x glauca



Ecological 
changes 
through 

time

Preliminary results indicate that soil microbial communities differ 
with Typha stand-age; may help to explain measured differences in 
methane production potential and denitrification
Keyport et al. IN PREP. Effects of harvesting an invasive hybrid cattail on abiotic and biotic wetland properties



Ecological Impacts of invasive 
cattails in the Great Lakes

• Mechanisms of Typha dominance
• Litter drives ecological change

• Biodiversity impacts
• Typha dominance reduces plant diversity and 

alters macroinvertebrate communities
• Biogeochemical processes

• Typha dominance alters nitrogen and carbon 
cycling in wetland ecosystems

• Typha stands appear to harbor different microbial 
communities than sedge meadow and emergent 
marsh communities


