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Limnology

Physical
Chemical
Biological



Sound Aquatic Plant 
Management



FISH NEED A MODERATE ABUNDANCE AND DIVERSE ASSEMBLAGE OF 
AQUATIC PLANTS TO THRIVE (DIBBLE, ET AL. 1996)



Aquatic Plant Management 

Pre-Management

Identifying and geo-spatially 
mapping invasive exotic species

Management Oversight

Using geo-spatial data to observe 
and evaluate management results

Trend Analysis

Collecting detailed geo-spatial 
presence/absence data to obtain 

trend analysis over time
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Base Mapping
Critical to Providing Accurate Management

DNR base map digitizing
Ortho-digital aerial 

photography Hydro-acoustic updates?
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Aquatic Plant Control
Plants of Primary Concern

Eurasian (hybrid) 
milfoil

Curly-leaf pondweed Starry stonewort
Invasive exotic species:



Starry Stonewort vs. Chara sp. Morphology
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Bulbil photos from Sleith et al. 2015



Pre-Management Survey Techniques

• Create accurate base mapping and GPS reference 
waypoints

• Onboard SONAR/GPS units

• Field visual observation supplemented by 
rake tosses
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Producing Accurate 
Management Maps
• Geo-spatial referenced polygons

• Prescriptive management

• Accurate base mapping is critical to 
obtaining good results
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Management 
Oversight Survey 
Techniques



Prepare Prescriptive Work Orders
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Post-Management Survey Techniques

• Using management map(s) to track results

• Onboard SONAR/GPS units

• Field visual observation 
supplemented by rake tosses to 
inspect plant damage/removal
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Trend 
Analysis
Accurate Base Mapping 
Data point accuracy and repeatability over 
time

Point-Intercept Methods – 
Random Spacing 
Throughout Littoral Zone
Presence/absence vs. abundance estimates 
– eliminating survey bias

Spatial Tracking
Visual educational tool
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Spatial Trends



Data Management & Trend Analysis

Presence/absence 
data is statistically 
valid and not prone 

to surveyor bias 
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Trend Analysis by Species
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Thank you

Paul  Haus ler ,  Water  
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616-447-3376
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