A Baseline and Standardized Method for Monitoring the Treatment and Control
of Invasive Phragmites australis Along the Great Lakes Coastline and Assessing
the Effects of Treatment on Ecosystem Biodiversity
Laura Bourgeau-Chavez, Colin Brooks, Jason Carlson, Elizabeth Banda, Amanda Grimm, Anthony Landon, Sarah Endres,
Matthew Gould, Eleanor Serocki, Steve Apfelbaum, Michael McGraw, Donald Uzarski

Dr. Laura Bourgeau-Chavez
MTRI
lchavez@mtu.edu
(734) 913-6873

Colin Brooks
MTRI
cnbrooks@mtu.edu
(734) 913-6858

Michigan Tech Research Institute (MTRI)  Michigan Technological University
3600 Green Court, Suite 100  Ann Arbor, MI 48105
(734) 913-6840 – Phone  (734) 913-6880 – Fax  www.mtri.org

Overview:

Jason Carlson
AES
Jason.carlson@appliedeco.com
(608) 897-8641

Elizabeth Banda
MTRI
ecbanda@mtu.edu
(734) 994-7232

Phragmites australis is a wetland plant that has been colonizing coastal wetlands of the Great Lakes forming tall dense monocultures that impact habitat and biodiversity
Resource managers report spending over $80 million on herbicide treatment of the invasive plant over the past several years
Most treatment is applied without assessment of the effects on habitat, typically only the presence/absence of the invader is monitored for 1 year post treatment
The purpose of the proposed study is to develop scientific methods for monitoring the effectiveness of herbicide spraying as a management technique for controlling the invasive plant,
Focus is on the evaluation of effectiveness of past herbicide treatments (including areas treated additionally with burning or cutting) on Phragmites, and post-treatment restoration
response of natural vegetation and faunal biodiversity.
• Paired herbicide-treated and non-treated (control) sites are being evaluated for a Before After Control Impact statistical analysis.
• Treatment effectiveness is being assessed in a nested scaling design, from field surveys to high resolution aerial imagery to moderate resolution satellite imagery.
• This study will provide improved understanding of the effectiveness of herbicide efforts on the eradication of invasive
Phragmites and the restoration of coastal wetlands (biodiversity).
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Field Based Biodiversity Analysis: Indicators of Biological

Two Study Areas: Green Bay had blanket herbicide treatment in 2011-12 by Wisconsin DNR

and Saginaw Bay has had limited treatment by individual Organizations from 2006 to 2013.

Integrity (IBI’s) developed by the Great Lakes Coastal Wetlands Consortium
are being used to assess biodiversity of Birds, Amphibians and Vegetation.
Birds
Amphibians

Evening and morning bird surveys were
conducted in June and July. IBI
calculations are underway.

• IBI score ranges from 0-100
• Amphibian IBI scores for the Saginaw Bay sites ranged
from ~64 to 100
• Mean IBI for both untreated and treated Phragmites
wetlands was approx. 88 with no statistical difference
‐ Most sites are less than 1 year since treatment
• Amphibian pre-treatment data from CMU have not
yet been analyzed
• Further analysis of site pairs including 2007 treatment
site is underway

Vegetation Survey Methodology:
Forty vegetation transects were run from the upland
edge through the submergent zone, parallel to the
flow of water. Within the 15 1m2 plots along each
transect, all vegetative species were recorded for
percent cover. IBI’s for the vegetative data will then
be calculated using invasive cover, invasive
frequency, and mean conservatism by vegetative
zone.
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Aerial Image Analysis: aerial imagery is being collected in June and September 2014 on

both bays by AES at 6 inch resolution for mapping the vegetation response to herbicide.
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Paired Herbicide-Treated vs. Control Sites:
• Control: Site that did not show evidence of aerial/ground
herbicide or mowing treatment
• Treated: Site that did show evidence of aerial/ground
herbicide treatment and were mowed/non-mowed
• Treated Types Identified:
- Aerial herbicide treatment
- Aerial herbicide treatment + ground herbicide treatment
- Aerial herbicide treatment + ground herbicide treatment +
mowing
- Mowing only

Nadir images are being used to map
post-treatment vegetation restoration

Next Steps:

Year 2 of study: Maps of post-treatment vegetation
will be created from aerial imagery. These will be
used to train satellite imagery from optical and radar
satellites (Landsat8 and PALSAR-2). Statistical analysis
of field data will aid assessment of habitat
restoration. Adaptive Management
Recommendations will be issued through an Applied
Management Strategies report.

