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INTRODUCTION

Monitoring the biota of Great Lakes coastal wetlands began as a project funded under the

Great Lakes Restoration Initiatiea 10 September 2010'he project hadhe primary objective

ofi mpl ementing a standardized basi.Qurfwstive coast
years of sampling (2012015) set the baseline for future sampling years and showed the power

of the datasets thatcanbeusedt i nf or m deci si on-makers on co0as
and restoration priorities throughout the Greatkes basin.During round onewe 1)

developeda database management syste) developed standardized sample design with

rotating panels of wetland sites to be sampled across years, accompanied by sampling

protocols, QAPPs, and other methods documents; arae8¢lopedbackgrounddocuments on

the indicators

We have completedhree five-year rounds of monitoring ahthis summemwill be year 4of the
third five-year sampling roun@021-2025) Thsis our first full5-yearsampling round as a
sampling programmather than a projectDuring thesecond round (201-2020) we combated
high water levels themade wetland sampling challenging and drowned out some wetlands
Fortunately,Great Lakes water levetgve moderatedor round 3. In addition, wecontinue to
support wetland restoratiomprojects by providing datanformation, and context

SUMMARYOFSAMPLINGCHEDULE

Our yearly sampling schedule proceeds in this manner: During the winter, Pls and crew chiefs
meet to discuss issues, update each other on progress, and ensure that everyone is staying on
track for QA/QC. Sites are selecteglMarchusing te online site selection database system

and field crew trainingakes place fronMarch—June, depending osamplingtype. Auran
sampling typically begins in late March/early April with bird sampling beginning in April or May,
and finally vegetation, fish, macroinveltmte, and water qualitgamplingbegirsin June.

Sampling start dates are weather and temperature dependehenolay is followed across

the basinso thatthe most southerly sites are sampled earlier than more northerly sites. In the
fall and early winter, data are entered into the database, unknown fish and plants are
identified, and macroinvertebrates are identified. The goal is to have all data entered and QC
by March. Metrics and IBIs are calculated in late March in preparation for the spring teport

US EPA GLNPO.
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Full summariesf the first two 5year rounds of sampling have besabmitted to US EPA and
are available ahttp://www.greatlakeswetlands.org/ReportBublications.vbhtml

PROGRANMDRGANIZATION

Figure 1 shows owurrentorganization Our project management team has not changed

o . LEGEND
Great Lakes Coastal Wetland Monitoring Organization Technical —
Reporting gD 2
Overall Management A USEPA GLNPO . Ic;:::'::::tlon ......
; Stephanie Davis, Program Officer :
Don Uzarski, PI -— P gl BC: Birds CA

Institute for Great Lakes Research, Matt Pa)NIowski, Technical Lead

CMU: Central Michigan U

ECCC: Environment & Climate Change CA
EGLE: Enviranment, Great Lakes & Energy, MI
GVSU: Grand Valley State U, MI

LimnaTech: LimnoTech, Ann Arbor, M|

LSS5U: Lake Superior State U, MI

NRRI: Matural Resources Research Inst, UMD
SUNYB: SUNY College at Brockpart, NY

i HH Quality Assurance/ Project Management
Outreach/Collaboration Valerie Brady (NRRI) UND: U of Notre Dame, IL

Kathleen Fairchild (EGLE}) USGS: US Geological Survey

— : UWGE: U Wisconsin Green Bay
: i L. : P A A | UWIN: U Windsor, ON

* L UWRF: U Wisconsin River Falls
Data Management System ] UWS: U Wisconsin Superiar
i Site Management System P | protocols:
_ AN: Anurans Bl: Birds
: Y FI: Fish MI: Macroinvertebrates
] - MP: Macrophytes WQ: Water guality
i ¥ Regional Teams i
l P A l P A l P A l TA
Eastern Basin US EasternfCentral Basin CA Central Basin US Western Basin US/CA
{SUNYB) .
K Amatangelo — Lead, FI,MP,MI J Ciborowski {UWIN) — Lead D Uzarski (CMU)-Lead,FL,MLWQ v/ grady (NRRI) - Lead, FI, MI
K Malone — (SUNYB] - Bl, AN C Ruetz thsu) — M, FI, WQ.
M Silverhart — (SUNYB} — FI,MI G Fiorino (ECCC) — FI,MI,MP,WQ G Lamberti (UND)-MI, Fl, WQ N Danz (UWS} - MP

R Schultz {SUNYB) — MP D Tazer {BC) — BI, AN

PRGRAMTIMELINE

| I“I”I ”“H‘_“ |‘ ‘HI C Filstrup (NRRI} - WQ

The prograntimeline remains unchanged and we are sohedule (Table 1)During the next

project period we wilsample the sites selected for this summier addition,we have shiftedo

the new Site Management Systeimosted on the CMU servesshich currently host the Data
Management SystenT.his will be our first field season using the new Site Management System.
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Table 1. Timeline of tasks and deliverables for the Great Lakes Coastal Wetland Monitoring Pr

2021 2022 2023 2024 2025 2026
S

W Sp | Su|F|W|Sp|Su|F|W Sp|Su|F|W|Sp|Su|F|W Sp SuFWSqu

Tasks
Funding

received
Pl meeting X X X X X X

Site selection
system X X X X X
updated

Site selection
for summer
Sampling
permits X X X X X
acquired
Field crew
training
Wetland
sampling
Mid-season
QA/QC X X X X X
evaluations
Sample
processing & X | X X| X X| X X| X X| X
QC
Data QC &
upload to X | X X| X X | X X| X X| x| X
GLNPO
Report to
GLNPO
Re-code Site
Management X| X
System

X

Table 2GLRI Action Plan 1l of Measure of Progress. Wetlands are sampled during the summer.

GLRI Action Plan Il Reporting Period Project Status*
of Measure of Progress (Oct1l, 2020 ¢ March 31, 205) (February 202%, January 2026)

Number Percent Number Percent

4.1.3 | Number of Great
Lakes coastal

wetlands assessed 0 0% 718 80%
for biotic condition

* (Not Started; Started; Paused; 25% Completed; 50% Completed; 75% Completed; 95% Completed; and 100% Com
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SITE SELECTION

Yearfifteen site selection was completed in March Z)2Ve have completed our-gear

sampling scheme twice (round 1: 262Q015; round 2: 2012020) andcompletedthe fourth

year of round3 sampling(2021-2025) through our list of Great Lakes coastal wetlands.
Differences in the site list between successive sampling rounds are most often associated with
special benchmark sites or changes due to lake levels and our ability to access sites safely and
with permission. Benchmark sites (sites of special interest for retstorar protection) can be
sampled more than once in the fiwear sampling rotatioomay need to be sampled in a

different year to accommodate restoration work and may be sites that were not on the original
sampling list. The dramatic change in Great Lakes water levels has also affected what wetlands
we are able to sample for which biofahe list of wetland$o be sampled this year (2@ was
previously sampled in 2&land 2@0, with some differencedue to benchmarks, safe access,
water levels and the &ct that 2020 was the first year of Covid and teams could not sample
many sites due to travel restrictions

ORIGINAL DAT@N GREAT LAKES COASTAL WETLAND LOCATIONS

The GIS coveragesed was a product of the Great Lakes Coastal Wetlands Consortium (GLCWC)
and was downloaded frorthe Great Lakes Commission websiteDecember 6, 2010. See
http://www.glc.org/wetlands/inventory.htmlfor details.

SITE MANAGEMENT SY STteriMierly called the Site Selecti®ysten), original system
completed in 2011now the new system is in full use for 2025

Background

In 2011, a welbased database application was developed to facilitate site identification,

stratified random site selection, and field crew coordination. This database is housed at NRRI
and backed up routinely. It is also passwprdtected. Using this dabase, potential wetland
polygons from the GLCWC GIS coverage were reviewed by Pls and those that were greater than
four hectares, had herbaceous vegetation, had (or appeared to have) a lake connection
navigable by fish, and were influenced by lake watgels were placed into the site selection
random sampling rotation (Table 3). That is, these 1014 wetlands became our wetland sampling
universe, with minor modificationand additiongor benchmark sites, as previously descriped

and some sites being dropped due to lack of any crew ever being able to accessSewthe
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QAPRP for a thorough description of site selection criteria. Note that the actual number of
sampleable wetlands fluctuates yetmr-year with lake level, continued human activity and safe
access for crews. Based on the number of wetlands that proved torbplsable thus far, we
expect that the total number of sampleable wetlands willdseund900 in any given year; we
sample roughl{L80of these (one fifth) per year.

Table 3Counts, areas, and proportions of the 1014 Great Lakesstal wetlands deemed
sampleablan 2011following Great Lakes Coastal Wetland Consortium protdzaded on
review of aerial photographyArea in hectares.

Country Site count  Site percent Site area Area percent
Canada 386 38% 35,126 25%
us 628 62% 105,250 75%
Totals 1014 140,376

This wetland coverage shows more wetlands in the US than in Canada, with an even greater
percent of wetland area in the US (Table 3). We speculate that this is partly due to poor
representation of Georgian Bdlyake Huron) wetlands in the sampleable wetland database.

This area is also losing wetlands rapidly due to a combination of glacial rebound and

topography that limits the potential for coastal wetlands to migrate downslope during periods

of low lake levelsand to recover with rising water levels. Another component of this US/CA
discrepancy is the lack of coastal wetlands along the Canadian shoreline of Lake Superior due to
the rugged topography and geology. A final possibility is unequal loss of wetlatvadsenethe

two countries, but this has not been investigated.

Strata

Geomorphic classes

Geomorphic classes (riverine, barrotected, and lacustrine) wergeterminedfor each site

in the originalcoastal wetland GIS coveragdany wetlands inevitably combine aspects of
multiple classes, with an exposed coastal region transitioning into protected backwaters
bisected by riverine element3Vetlands were classified according to their predominant
geomorphologyNote that we typically do not revisit or change the class originally assigned to a
wetland during our 2011 initial site review process.

Regions
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Existing ecoregion®©fmernik 1987Bailey and Cushwa 198CLEC 199Avere examinedor
stratification of sitesNone were found which stratified the Great Lakes' shoreline in a manner
that captured a useful cross section of the physiographic gradients in the basin. To achieve the
intended stratification of physiographic conditigressimple regionalizatiowas adopted that
dividedeach lake into northern and southern componendth Lake Huron being split into

three parts and Lake Superior being treated as a single r€gigare 2) The northsouth

splitting of Lake Michigars icommon to all major ecoregi@ystans (Omernik / Bailey / CEC).

Panelization

Randomization

To create oustratified random
wetland site sampling desigmhé first
step was the assignment eélected
sites from each of the project's 30
strata (10 regions x 3 geomorphic
wetland types)o a random year or
panel in the fiveyear rotating panel.
Because the number of sites in some
strata was quite lowi a few cases

_ . _ _ less than 5, more in the-80 range)
Figure 2. Divisions of lakes into regions. Note that imol d . I
stratification is by regiomndlake, so northern Lake Erig S'MP!€ random qs&gnment wou _not
is notin the same region as Lake Superior, etc. produce the desired even distribution

of sites within each strata over time.
Instead it was necessary to assign the first fiftlihe sites within a stratum, defined by their
pre-defined random ordering, to one year, and the next fifth to another yetu,All sites were
assigned to panels in 2011, prior to the first round of sampling.

In 2012 dtes previously assigned to panels for sampliage assigned to suipanels for re

sampling. The projetts s ampl i ng desi gn r e-sampled thesyedr diftart 1 0 %
they were sampled based on their main panel designation to help determine interannual

variability and the effects of changing water levels. This degiguires fiveprimary panels,A-

E one for each year of a fivgear rotation,and ten sulgpanels a-j, for the 10% resample sites

If 10% of each panel's sites were sisn@ndomly assigned to sytanels in ordel-j, subpanel

j would have a low count relative to other sylanels. To avoid this, the order of sphnels
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was randonzed for each panel during site-sub-panel assignment, as can be seen in the
random distribution of the '20' and '21' valuesTable4.

For the first fiveyear cyclesub-panela was e-sampled in each following year, so the 20 sites
in subpanela of panelAwere candidates for resampling in 2012. The 20 sites in qudnela of
panelBwere candidates for resampling in 2013, and so on. In 2016, pahelassampled for
the second timesothe 21 sites in sulpanela of panelEbecame the resample sitesThis past
summer (202), panelDwassampled for the thirdime andthe sites in sulpanelc of panelC
comprised thae-sample sitesThe total panel and supanel rotation covers 50 years.

Table 4 Subpanel resampling, showing year ofampling for sufpanelsa-c.

Subpanel

Main Panel a b C d e f g h i j TOTAL
A 2011 20162021 | 20/2012 21/2017 21/2022 20 21 20 21 21 21 21 207
B: 2012 2017 2024 20/2013 20/2018 20/2023 21 20 21 21 20 21 21 205
C 2013 2018023 | 21/2014 21/2019 21/2024 21 21 20 21 21 21 21 209
D: 2014 2012024 | 22/2015 21/2020 21/2025 21 21 21 21 21 21 21 211
E 201520202025 | 21/2016 20/2021 21/2026 21 21 21 20 21 21 21 208

Workflow states

Each sitesassigned a particular ‘workflow' status. During the field seasies selected for
sampling in the current yeanovethrough a series of sampling states in a logical order, as
shown in Tabl®. Thedata levelfield isused for checking that all dateave beerreceivedand
their QCstatus Users set the workflow state for sites in the web t@ithoughsome statesan
also be updated by queryirthe various data entry databasds 2020 we ran into the problem
of being unable to sample sites because of the global pandemic,-C8vithe site status code

crew cannot safely get to a site for some
the inability to sample a site even though they can get (e.ig., water is too deep for their
sampling gearfor Covid, this would be things like no access onto tribal landg, etc.

Team assignment

With sites assigned to years arahdomly ordered within yearspecific sitesvere then
assignedo specific teams. Sites were assigned to teams initially based on expected zones of

could not sample” was added nbssforaewwtdhave f | ow
more options to indicate problems sampling

St
S i
r ea
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logistic practicality, and the interface described irh e tatBd t & ei$usad torexchange
sites between teams for efficien@nd to better assuréhat distribution of effortmatches each
team sampling capacity

Field maps

Multi-page PDF mape generatedor each sitdor field crews each yeai he first page
depictsthe siteusingaerial imagery and a road overlay withetwetland site polygon
boundary The image also shathe location of the waypoint provided faravigation tothe
sitevia GPS. The second page indic#itessite location on a road map at local and regional
scalesThe remaining pagdsst information from the database for the site, includisite
informationaltags, team assignments, and the history ofiaments made on the sitencluding
information from previous field crew visiistended to help future crews find boat launches
and learn about any hazards a site pases

Table5. Workflow states for siteisted in the Site Status table within the wélsed site selection system
housed at NRRI. This system tracks site status for all taxonomic groups and teams for all sites to be
sampled in any given yearalues have the following meanings: site will not generate data, O: site may
or may not generate data, 1: site should generate datala®?a received, 3: data QCd .

Name Description Data_level
too many Too far down randombprdered list, beyond sampling capacity twews -1
Not sampling BM Benchmark site that will not be sampled by a particular crew -1
listed Place holder status; indicates status update needed. 0
web reject Rejected based on regional knowledge or aerial imagery in web tool. -1
will visit Indicatessite assignment to a teamith intent to sample. 0
gﬁsld not access Site povedimpossible to accessafely -1

Addedin 2020; indicates inability of crew to sample for some reason

could not sample other than safety or lack of an appropriate wetland -1
visit reject Visited in field, and rejected (no lake influenoe,wetland presentetc.). -1
data quarantined Data quarantined due to neoompliance of sampling with QAPP/SOP -1
. Interim status indicating field visit confirme@mpleability, but sampling
will sample 1
has not yet occued.
sampled Sampled, field work done. 1
entered Data entered into database system. 2
checked Data in database syste@Cchecked. 3
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205 SITE SELECTION

For2025, 201 siteshave beerselected for samplin@Figure 3) Of these, @ are benchmark

sites.Another 1 sitesare re-sample sites and8lare pre-sample sites, which will be 1®ample

sites next year (208). Benchmark, resample, and presamplesitesare sorted to the top othe
sampling list becausethey e t he hi ghest priority sites to b
resample sites téhe top of the list, thielps ensure that most crews sample them, allowing

more complete comparison of ye#w-year variation when the sites are sampled again the next

year. Because this isiothird sampling round, creware familiar with most of the sites on the

2025 site list.

Coastal Wetland Monitoring
Py Sites to be sampled in 2025
a
A
(¢}
4
o = °
2 o\ k& .H-A
% é?@ +H +
RQQ © A A
o,
Ao 3 %_A ot _ﬁ%)
(]
& 9 S
(o}
. . N o e &
A i
A
- A
° 0®
y é ]

Taxa " P )

o All i g_OQ N

A Bird/Anuran 7 % ‘Q’E

-+ Fish/Veg/Invert/WQ — e . - * o

‘ I Kilon:eters :
\ Map produced on 3/31/2025
Figurel. Locations of the 20Great Lakes coastavetlands to be sampled in 202%o0lor-coded by taxonomic groups.
Sites assigned only to bird and anuran crews (due to their greater sampling capacity) are shown with a red triangle.

Benchmark sitegFigure 4pare sites that arenot on thesite list are special interest sites that
were too far down the site list and risked not being sampled by all creveseasites that are
considered a reference of some type and are being sampled more frequently. Sitegetieat
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not on the site listypicallyare too small, disconnected from lake influence, or are not a
wetland at this timeand thus danot fit the protocol. These sites are added back to the
sampling list by request of researchers, agencies, or others who have specific interest in the
sites. Many of these sites are scheduled for restoration, and the groups who will be restoring
them needbaseline data against which to determine restoration success. Each year, Coastal
Wetland Monitoring (CWM) researcheget a numbe of requests to provide baseline data for
restoration work

Coastal Wetland Monitoring
o Sites to be sampled in 2025
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Figure 2. Locations of the @1 Great Lakes coastavetlands to be sampled in 2@ color-coded by site type. See text for
description of site types

We now have approximately 100 sites fehich at least a portion of sampling is designated as
“behmar k. ” Of t haeteevakiate res®ratioraelfootsiandbautOa dozen
serve ageference sites for their area or for nearby restoration sifEse rest are more

intensive monitoring sites at which the extra data will help provide {tamgn context and

better ecological understanding of coastal wetlands.

Wetl ands have a clustered” distribution arou
topographic differences along the Great Lakes coastline. As has happened each sampling
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season so far, several teams ended up with fewer sites than they had the capacity to sample,
whil e other teams’ assigned sites exceeded
excess sampling capacity expanded their sampling boundaries torasgisboring over

capacity teams to maximize the number of wetlands sampled. The Site Management System
facilitates these exchanges.

Site Management Systehmprovements

TheoriginalSite SelectionSystemhad been in use for almost 15 years and had recently
experienced multiple failures, with each fix becoming more tenuous due to old software and
incompatibility issues with newer servers, image sources, and browser softa@rée future
integrity of the monitoring program,we completely reconstruced the system to become Site
Management Systerand move it to the servers that host the main CWMP website and Data
Management System at Central Michigan Univerditye Site System problems and asataxd

down timeemphasized the critical importance of this system to the running of our program
because it allows us to allocate sites correctly and efficiently across teams and the basin each
sampling year in a manner that upholds the statistical design of our sampling program. It also
allows us to track and note conditions and safety issues dt s&e as well as maintain notes

on why sites are benchmarks and what we know about their benchmark and restoration status
and progress.

The new Site Management Systemas thoroughly tested over the winter against the old Site
Selection System and produced yearly site sampling lists that exactly matched the old system.
We brought the new system online in February 2025 and used it to generate the 2025 site
sampling listestablish benchmark sites, resample and presample sites, and allocate sites to
teams across the basin. It did all of this correctly, with enhanced functionality and, most
importantly, stability compared to the old systeifheSite Management System is fully
integrated into the main CWMP web application and database that support the Data
Management System. The integrated systsmourrently housed oa dedicatedCMU server.
Going forward, the new, integrated Site Management System will provide opportunities for
more effective and efficient data verification workflows because it is now possible to conduct
reaktime checks of the Data Management System data against the infamia the Site
Management System.

t
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TRAINING

All personnetesponsible for sampling invertebrates, fish, macrophytes, bindstans, and

water quality received training and were certified priorttos sampling program beginning in
2011.During that first year, teams of experienced trainers held training workshops at several
locations across the Great Lakes basin to ensure that all PIs and crews were trained in Coastal
Wetland Monitoring methodsNow that Pls and creveadersare experiencedfield crew
trainingis beinghandled by each PI at each regional locatiwith more experienced trainers
providing assistangencluding irperson training by the management teaas necessary when
major personnel changes take place (e.g., fievd crewleader, new PIl) As is true every field
season, hcrew memberstill haveto pass all training testsViid-season Q@ill also be
conducted As has become standard protocdhet trainersare alwaysavailable via phone and
email to answer any questions thatise during training sessions or during the field season.

The following is a synopsis of the training conducted by&thspring. See the individual team
reports for information on how each team condaedtcrew training.Some crewsre trained by
the crewleader, some crews usprimarily experienced personnel who iaworked for the
project for years and needed minimal retrainimggeneral each Plor field crewleadertrains

all field personnel on meeting the data quality objectives for each element of the project; this
includesreviewing themost current version of th@APP, covering site verification procedures,
providing handson training for each sampling protocol, arelviewingrecord-keeping and
archiving requirements, data auditing procedures, and certification exams for each sampling
protocol. All field @w membershaveto pass all training certifications before these allowed

to work unsupervised. Those wiio not passall training aspectare only allowed tovork

under the supevision of a crew leader who Bpassed all trainingestifications.

Training for bird andrauran field crewsancludestests on anuran calk, bird vocalizatios, and

bird visualidentification. Thesetestsare based on an online system established at the

University of Wisconsin, Green Bagee

http://www.birdercertification.org/GreatlL akesCoastaln addition, individualare tested for

proficiency in completing field sheets, and audio tesimdone to @sure their hearing is

within the normal ranges. Field trainingalsocompleted to ensure guidelines in the QARE

followed: rules for site verification, safety issues including caution regarding insects (e.g.,

Lyme’' s di sease), GPS and compass use, and rec

Fish, macroinvertebrate, and water quality cresye trained on field and laboratory protocols.
Field training include selectingappropriate sampling points within each sitetting fyke nets,
identifying fish, sampling ansbrtingmacranvertebrates and collectingwater quality and


http://www.birdercertification.org/GreatLakesCoastal/
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habitat covariate dataLaboratory training includsgpreparing water samples, titrating for
alkalinity, and filtering for chlorophyll. Other trainimcludes GPS use, safety and boating
issues, field sheet completion, and GPS and records uploading. All crew mengrecguired
to be certified in each respective protogaiior to working independently

Training for fish and invertebrate crews now includes specific instructions for sampling in deep
water. These techniques were trialed in 2019 and found to work to allow sampling in at least
somewhat deeper water than we have been sampling. Specificalbygrmmplemacro

invertebratesin depths greater than 1 pDframe dip net handlesan beextended and
samplingcan bedone from the boat by moving around the boat and by allowing the boat to
swing around one of its anchors. To set fyke nets in deeper wiiehoat can be used to set

the cod end of the nein deep waterand the frame can be set underwater, using rock bag
anchors to weight the cod end@hese deefset fyke net data arsetill considered experimental

at this pointand data are coded accordingly

Vegetation crew training also incluslboth field and laboratory components. Crear® trained

in field sheet completion, transect and point location and sampling, GPS use, and plant
curation. Plant identificationms testedfollowing phenologythrough the first part of the field
season All crew memberare certified in all required aspects of sampling before starting in the
field unless supervised.

Training on data entry and data QC was provided by Valerie Brady and Terry Brown through a
series of conference calls/webinars during the late summer, fall, and winter of 2011.-FAK co
and crew leaders responsible for data entry participated in theamiing sessions and each
regional laboratonhasbeensuccessfullynputting datafor many yearsAdditional training on

data entry, data uploading, and data @@s providedn 2016with the implementation of the
updated version of the data entry/data aneing system by Todd Redder at LimnoTech.

Training on data entry and QC continues via webinar as needed for new prograanstafibs

done in both 2017 and 2018 as new staff joined the progrémiditional training on data entry
isnow provided as needed.

CERTIFICATION

To be certified in a given protocol, individuals must passatmal examCertification exams
are conducted in the field in most cases, either during training workshops or dutegisits
early in the seasor'WWhen necessaryield examsare supplemented with photographs (for fish
andvegetation) or audio recording$of bird and aurancalls).Passing a given exam certifies
the individual to perform the rgpective sampling protocol(s§ince not every individual is
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responsible for conducting every sampling protocogw membersare onlytested m the

protocols for which theyre responsiblePersonnel whare not certified (e.g., partime

technicians, new students, voluntees}k not allowed to work independently nor to do any
taxonomic identification except under the direct supervision of certified staff members.
Certification criteria ee listed in the project QAPPor some criteria, demonstrated proficiency
during field training workshops or during site visgsonsidered adequate for certification.
Training and certification records for all participants are collected by regional team leaders and
copied toDrs.Brady and Cooper (QC managensyl Uzarskilead PIl) Note that the training

and certification procedures explained here are separate from the QA/QC evaluations explained
in the following section. However, failure to meet project QA/QC standards requires
participants to bere-trained and recertified.

DOCUMENTATIOAND RECORD

All site selection and sampling decisions and comments are archived in the site selection system
(see “site sel ect i ormridyevisiohsmadeeuringrthe @Zedight c o mme n t
process.These recordare preserved in the new Site Management Syst&agional team

leaders archive copies of the testing and certification records of all field crew members.

Summaries of these recds are also archived with the @@nagers (Brady and Cooper).

WEBBASED DATA ENTRNSSEM

The CWMRIsesa webbased datananagemensystem(DMS)that wasoriginallydevelopedby

NRRI in 2011o collectfield and laboratorydata andthen redeveloped by LimnoTech during

201516. The currentweb-based systemm s es Mi cr osoft’ s Active Serve
web application framework running anWindowsServer2019 Datacenterand hosted on a

virtual machine at Central Michigan University (CMU). The open source PostgreSQL Relational
Database Management System (RDMS) with PostGIS spatial extensions is usgdleo p

storage for all CWMP datancluding both the DMS and the Site Management Systenthe

same Windows 2(server that hosts the web application.

The CWMP database includes collections of related safdleeach major taxonomic group
including vegetation, fish and madénwertebrates, aurans, and birds. Separate data
entry/editing forms are created for data entry based on database table schema information
that isstored in a separate PostgreSQL schebwta entry/editing forms are passweord
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protected and can onl y Pra@gect®Reseaeckes eodr b*'yA dunsienr”s t
credentials associated with their CWMP user accauntt permissions for specific taxa group(s)

Specific features of note for the CWMP data management system include:
T Automated processes fandividual uses to request and confirm accounts;

T An account management page where a limited group of users with administrative
privileges can approve and delete user accounts and change account settings as needed;

T Numerousvalidation ruleeemployedto preventincorrect or duplicate data entrgn the
various data entry/editing forms;

T Qustom form dements to mirror field sheets(g. the vegetation transects data gyid
which makes data entry more efficient and minimizes data entry errors;

1 Domainspecific* h e | util#igs,’'such as generation of fish length records based on fish
count records

1 Dualentry inconsistency highlighting fanuran and birdgroupswho usedualentry for
guality assurance

1 Tools for adding new taxa records or editing existing taxa records for the various
taxonomic groupsand

1 GPS waypoint file (*.gpx) uploading utilities and waypoint processing to support
matching of geographic (latitude/longitude) coordinates to sampling points.

The CWMP data management system also provides separate webpages that allow researchers
to download “raw” data for the various taxono
custom queries that are useful for supporting dataset review and QA/QC evalsasodata

entry proceeds during and followiraach field season. Usdirem state management agencies

are able to access the separate download pages for raw data and custom qSeioes.
organizations includ&LNPO and its subcontractors aitthiganEGLEIndex of Biological

Integrity (IBI) metrics are currently included as a download option based on static scores that
reflectdata collection through the 281 field seasonOver the pastew years, a standalone
.NETbased program has been developed and fully tested to automate the calculatl&h of

metric score for vegetation, invertebrateand fishon an annual (spring) schedule after data

have been entered and gone through QA/QC.
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Raw data downloads are available in both Microsoft (MS) Excel spreadsheet and MS Access
database formats, while custom query results are available in spreadsheet format only. All
available data/query export and download options are automatically regendratery night,

and users have the option of either downloading the last automated export or generating a
new export that provides a snapshot of the database at the time the request is made (the
former option is much fasterCCurrently, datasets for the maj taxonomic groups must be
downloaded individually; however, a comprehensive export of all pertinent data tébles
generated in a single MS Access database file and provided to GLNRDaymaal schedule in
fall and spring of each program year.

In addition to providing CWMP researchers with data entry and dowrdaadss, the CWMP

data management team is providing ongoing technical support and guidance to GLNPO to
support its internal management and applicati
with support from subcontractors, maintains a separate, offrersion of the CWMP

monitoring database within the Microsoft Access relationabthase framework. In additioto

serving as an offline version of the database, this version provides additional querying and
reporting options t abjedivepapdneeds uGdSN?. CWNEP datpec i f i ¢
management support staff generate and provide to GLNPCtamdntractorsa “ s napshot”
the master CWMP PostgreSQL database as a Microsoft Access database twice per year,
corresponding to a spring and fall release schedule. This database red¢hsa used by

GLNPO and itontractors to update the master version of the Microsoft Access database used

to support custom querying and reporting of the monitoring datasets.

A full backup of the CWMP PostgreSQL database is created each night at 3:00 AM Eastern time
using a scheduled backup with the PostgreSQL Backup software applibatjbtly database
backups are automatically uploaded to a dedic
where they are maintained on a 3fay rolling basis. In the event of significant database

corruption or other failure, a backup version can be restbwithin an hour with minimal data
loss.The server that housesthe DMS ldsob e en conf i gured to use CMU’
Solution. This backup solution provides end-t
rest. Incremental backupare performed nightly andtored at secure locations (on premise

and offsite).Nightly backup email reports are generated and sent to appropriate CMU IT staff

for monitoring purposes. Incremental backups are kept indefinitely and restores can be

performed for whole systems, volumes, folders and individual files upon request.
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RESULTBODATH20112024, WITH EXCEPTIONS NOTED

A total of 176 wetlands were sampled in 2011, with 206 sampled in 2012, 201 in 2013, 216 in
2014, and 211 in 2015 oui"@nd final summer of sampling for the first project round. Overall,
1010 Great Lakes coastal wetland sampling events were conducted in the first round of
sampling (20122015; Tables 6 and),7and we haveompleted sampling these wetlands a

second time for the second complete round of coastal wetland assessment;282106 Note

that this total number is not the same as the number of unique wetlands sampled because of
temporal resampling events and benchmkasites that are sampled in more than one ypar
5-year sampling roundror the second round of sampling, we sampled 192 wetlands in 2016,
209 wetlands in 2017, 192 wetlands in 2018, 211 wetlands in 2019, and 174 wetlands in 2020
(fewer wetlands sampledue to the global pandemic).

Round 3 (2022015) began summer 2021 with teams sampling 175 wetlands (again, fewer
than in Round 2 due to the pandemic; Tables 6 anth?022teams sampled 188 wetland
2023 teams sampled 174 wetlandand in 2024eams sampled 180 wetland$ables 6 and 7,
Figures and6).

In all years, more wetlands are sampled on the US side due to the uneven distribution of
wetlands between the two countries. The wetlands on the US side also tend to be larger (see
area percentages, Taldé and 7). When compared to the total number of wetlands targeted to
be sampled by this project (Tablg,3ve are achieving our goals of sampling 20% of US wetlands
per year, both by count and by arddowever, each year 665%of total sites sampledre US
coastal wetlandswith 75-80% of the wetland aresampled on the US sid®verallwe have
sampledmostof the large, surface&onnected Great Lake®astalemergentwetlands by count
andby area A few wetlands cannot currently be sampled due to a lack of safe access or a lack
of permission to cross private lands.
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Table6. Counts, areas, and proportions of US Great Lakes coastal wetlands samj
Round 1 (201% 2015), Round 2 (20162020) and Round 3 (20212025) sampling by
the Coastal Wetland Monitoring Program. Percentages are of overall total sample
each year. Area in hectares.

UsS Site count Site % Site area Area %

Round 1 (201% 2015)

2011 126 72% 22,008 87%
2012 124 60% 21,845 73%
2013 130 65% 18,939 73%
2014 144 67% 26,836 80%
2015 134 64% 26,681 73%
US total Round 1 658 65% 116,309 7%

Round 2: 2016, 2020

2016 129 67% 24,446 85%
2017 139 67% 30,703 80%
2018 125 65% 17,715 82%
2019 135 64% 30,281 80%
2020 119 69% 29,325 77%
UStotal Round 2 647 66% 132,470 82%

Round 3: 202, 2025

2021 122 70% 24,734 85%
2022 128 68% 29,625 82%
2023 112 64% 18,648 82%
2024 117 63% 24,695 75%

US total Round 3 479 67% 97,702 81%
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Table7. Counts, areas, amfoportions of @nadianGreat Lakes coastal wetlands
sampled in Round 1 (20312015), Round 2 (20£62020) and Round 3 (20212025)
sampling by the Coastal Wetland Monitoring Program. Percentages are of overs
total sampled each year. Area in hectares.

Canada Site count Site % Site area Area %

Round 1: 20112015

2011 50 28% 3,303 13%
2012 82 40% 7,917 27%
2013 71 35% 7,125 27%
2014 72 33% 6,781 20%
2015 77 36% 10,011 27%
CA total Round 1 352 35% 35,137 23%

Round 2: 2016 2020

2016 63 33% 4,336 15%
2017 70 33% 7,801 20%
2018 67 35% 3,356 18%
2019 76 36% 7,746 20%
2020 55 32% 8,603 23%
CA total Round 2 331 34% 31,843 18%

Round 3: 2021 2025

2021 53 30% 4,264 15%
2022 59 32% 6,637 18%
2023 62 36% 4,097 18%
2024 63 35% 8,137 25%
CA total Round 3 237 33% 23,135 19%
Overall Totals Round 1 1010 151,446

Overall Totals Round 2 978 164,312

Overall Totals Round 3 536 120,837

Ability to sample sites depends not only on access but also on water |&ealsisvere able to
sample more siteg1 2014due to higher lake levels on Lakes Michigan and Huron, which
allowed crews to access sites and areas that have been dry or inaccessible in previolByyears.
2015 water depths in some coastal wetlands had become so deep that crews had difficulty
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finding areas shallow enough to set fish nets in zones typically sampled for fish (cattail, bulrush,
SAV, floating leaf, etcln 2017 Lake Ontario levels reachaghs not seen in many decades.

Water levels were again near historic highs in 2848 2020and cewscontinued to report

sampling challenges due to the high water, with coastal wetlands flooded out and only
beginning to migrate upslope into areas that remain covered by terrestrial vegetation (shrubs,
trees, etc.) or being blocked in this upséomigration by human land use shoreline

hardening.This highlights the difficulty of precisely determining the number of sampleable

Great Lakesoastal wetlands iany given yearand the challenges crews face with rising and
falling water levels

In 2021, water levels had moderated slightly and crews reported fewer difficulties in sampling.
This trend continued in 2022nd 2023 with some crews finding water levels low enough in
some wetlands to impact sampling due to low wafEhesites sampled in 2ZZB are shown in
Figuresb and6 and are color coded by which taxonomic groups were sampled at the sites and
by wetland types, respectively. Many sites were sampled for all taxonomic groups. Sites not
sampled for birds andraurans typically were siteat were impossible to access safely, often
related to private property access issyes during the pandemidjue to border closuresMost

bird and auran crews do not operate from boats since they need to arrive at sites in the dark
or stay until well after dark. There are also a number of sites sampled only by bircharath a
crews because these crews can complete their site sampling more quickly and thus have the
capacity to sample more sites than do the fish, macroinvertebrate, and vegetation.drews

both 2022 and 2023bird and anuran crews faced a very cold, late spring across much of the
region, compressing fieldwork into a shorter timefram@&pring of 2024 was also slow to warm
up, and in some areas of the Great Lakes was followed by an unseasonably cool and wet early
summer.

Wetland types are not distributed evenly across the Great Lakes due to fetch, topography, and
geology (Figure 6). Lacustrine wetlands occur in more sheltered areas of the Great Lakes within
large bays or adjacent to islands. Banpeotected wetlands ocaualong harsher stretches of
coastline, particularly in sandy areas, although this is not always the case. Riverine wetlands are
somewhat more evenly distributed around the Great Lakes. Low water levels ir2BQBland

much higher water levels from 2042020 require that indicators be relatively robust to Great
Lakes water level variations, or that data users are very cognizant of water level effects on
indicators.
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Coastal Wetland Monitoring
Sites sampled in 2024
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Figureb. Locations of the 18Great Lakes coastal wetlands sampled inf2@®lorcoded by
taxonomic groupsSites assigned only to bird anougan crews (due to their greater sampling
capacity) are showwith a red triangle

Benchmark sites are sites that aret on thesite list are special interest sites that were too far
down the site list and risked not being sampled by all crewar@sites that are considered a
reference of some type and are being sampled more frequently. Sitesvira noton the site

list typicallyare too small, disconnected from lake influence, or are not a wetland at this time,
and thus danot fit the protocol. These sites are added back to the sampling list by request of
researchers, agencies, or others who have specific interest in the sites. Many of these sites are
scheduled for restoration, and the groups who will be restoring them rizsextline data

against which to determine restoration success. Each year, Coastal Wettanitbivhg (CWM)
researchergiet a number ofequests to provide baseline data for restoration work
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®
OO O
(=)
o M ‘ o
-ﬂ- - - ® éﬂ. ® ®
:3 L .q-j
@ @ B
@ ; [ ] ° Z o® q—.cg
o ¥ * ) o ﬁ
=
e e % o o o
..o O
Site type + o) @e
e Barrier-protected O¢- ®
] Lécu§trine + 5 U' © o
© Riverine 3 ﬁ_} fe2] "
+ Benchmark o o . A_O.c
H Re-sampled el 4
0 150 300
[ (IOII]‘Q[UKS :
Figure6. Locations of the 18Great Lakes coastal wetlands sampled ia4@olorcoded bysite
type. Wetland types exhibit a clumped distribution across lakes due to geology and topography

We now haveabout 100sites that are or have been sampledd&s b e h ma r k . 7 abQut
40 are toevaluate restoration efforts andbout a dozerserve aseference sites for their area

or for nearby restoration siteS he rest are more intensive monitoring sites at which the extra

data will help provide longerm context help us adjust indicators to bebust against water
level fluctuationsand gainbetter ecological understanding of coastal wetlandbnost dl
benchmark sites are in the UBith a few Canadian benchmark sites recently added

Determining whethesome of thesdenchmark sites would have been sampled at some point

as part of the random site selection process is difficult becaaseralof the exclusion

conditions are not easy to assess without site visits. Our best estimate is that approximately

t hese

60% of the 17 benchmark sites from 2011 would have been sampled at some point, but they

were mar ked

benchmar k”
baseline sampling) or so that they could be sampled maguently. Thus, about 40% of 2011

to get aheat df estorasoa wopklfoe

benchmark sites wereither added new because they wenot (yet) wetlands, are small, or

were missed in the wetland coverage, or would have been excluded for lack of connectivity.

t hem
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This percentage decreased in 2012, with only 20% of benchmark sites being sites that were not
already in the list of wetlands scheduled to be sampled. In 2013, 30% of benchmark sites were
not on the list of random sites to be sampled by CRAtiglsearchers in any year, and most were
not on the list for the year 2013or 2014, 26% of benchmark sites were not on the list of
sampleable sites, and only 20% of these benchmark sites would have been sampled in 2014.
These tend to be sites that are degraded formettlaseds that no longer appear on any

wetland coverage but for which restoration is a goal or, in a few cases, wetlands that are diked
and the dike is being breached for restoration. There are a number of benchmark sites that are
being sampled every year ewery other year to collect extra data on these locations. At this
point we are adding relatively few new sites as benchmarks each year (for 2023, only 2 new
benchmarks were added; these are sites [7078, 7079] with major restorations planned for
them). In2024 we added a single new benchmark site (7080) in order to sample important
wetlands on the upstream edge of the St. Louis River estuary that were missed in original site
selection.

BIOTIC COMMUNITIES AND CONDIT(65ks on 2012024 data)

We can now compile good statistioa Great Lakes coastal wetland bitt@cause we have
samplednearly 1006 of the medium and lardgeerbaceousoastal wetlands that have a surface
water connection to the Grat Lakesare hydrologicallynfluenced by lake levelsand can be
safely accessed by crews in small bod@tge following indicators and informatiare fromdata
collectedthrough 202.

Wetlandsaverage about 2-26 bird species; richness at high quality sites was as giea¢ bird
species (Table)8There are many fewer calling amphibian spe(esirans)n the Geat Lakes
(8total), and coastal wetlands averaged about 4 species per wetland, with senahmark
wetlands containingno anurans(Table §. However there were wetlands wher8 anuran
species were heard over the three sampling dates.

Table 8 Bird andanuranspecies in wetlands; summary statistics by counbBgta from 21 through
2024, using only the latest year sampled for each wetland

Country Site count Mean Max Min St. Dev.
Birds

Can. 254 269 55 9 10.2
U.S. 463 23.2 54 5 8.9
Anurans

Can. 234 44 8 0 16

U.S. 407 4.1 8

o

14
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Bird and anuran data in Great Lakesstal wetlands by lake (Tablg $hows that wetlands on
most lakeshad an average number of bird species in thié-twenties. The greatest number of
bird species at a wetland occurred on lalkgge,Huronand Ontario. These data includeme
benchmark sites, many of which are in need ohrundergoing restoration, so the minimum
number of speciefound at a sitecan be quite low.

Calling anuran species courstsow less variability among lakes simply because fewer of these
species occur in Great Lakasastal wetlandsWetlands averaged about four calling anuran
species regardless of lake (Table Similarly, there was little variability by lake in maximum or
minimum numbers of specée At some benchmark sites, and occasionally during unusually cold
spring weathemnd/or at benchmark siteso calling anurans were heard

Table 9 Bird and anuran species found in Great Lakes coastal wetlands by lake. Mean, maximurn
minimum number of species per wetland for wetlarsdsnpled from 2Q1 through 202, using only
data from the latest year sampled for each wetland

Birds Anurans
Lake Sites Mean Max Min Sites Mean Max Min
Erie 89 25.0 54 5 81 4.1 7 1
Huron 219 24.4 54 8 192 42 8 0
Michigan 130 239 50 5 116 40 7 0
Ontario 194 25.7 55 6 186 45 8 1
Superior 85 22.7 41 5 66 3.8 7 1

An average of 9 todlfish species were collected in Canadian and US Great Lakes coastal
wetlands, respectively (Table 10). Again, these data include sites in need of restoration, and
some had very few species. On the other hand, the wetlands with the highest richness had as
many as B (CA) or 28 (US) fish species. The average number afiatore fish species per

wetland was approximately one, though some wetlands had as many as 5. An encouraging sign
is that there are wetlands in which no norative fish species were caughtfiyke nets,

although some nomative fish are adept at net avoidance (e.g., common carp).
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Table 10 Total fish species in wetlands, and Amative species; summary statistics by coun
for sites sampled from 2011 through 292ising only data from the latest year sampled for
each wetland

Country Sites Mean Max Min St. Dev.
Overall

Can. 143 8.8 20 1 36
U.S. 253 128 28 0 4.7
Nornatives

Can. 143 038 3 0 08
u.S. 253 1.0 5 0 1.1

From 20162020, we collected no nenative fish in 44% of Great Lakes coastal wetlands
sampled, and we caught only one noative fish species in 40% of Great Lakes coastal
wetlands (Figurg). We caught more than one namative fish species in far fewer wetlands. It
is important to note that the sampling effort at sites was limited to one night using passive
capture nets, so these numbers are likely quite conservative, and wetlands wherel wetd
catch nonnative fish may actually harbor them.
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Figure7. Number of Great Lakes coastal wetlands containingmative fish specie®ata from 2016
through 2020.
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Total fish species did not differ greatly by lake, avera@ihij3 species per wetland (Table 11
LakesErieand Huronhad the most species of fish in a wetland, 28 species; the other lakes had
a maimum of22-26 species. Because sites in need of restoration are included, some of these
sites had very few fish speciesnone at all Wetlands averaged 1 nemative fish species
captured.Having very few or no nenative fish is a positive and all lakes had some wetlands in
which we caught no nonative fish. This result does not necessarily mean that these wetlands
are free of nonmnatives. Our singlaight net sets do not catch all fishespes in wetlands, and
some species are quite adept at avoiding passive capture gear. There atowathented

biases associated with each type of fish sampling gear. For example, active sampling gears (e.g.,
electrofishing) are better at capturing largetive fish, but perform poorly at capturing smaller
fish, forage fish, and young fish that are sampled well by our passive gear.

Table 11Fish total species and narative species found in Great Lakes coastal wetlands by lake.
Mean, maximum, and minimum number of species per wetl@ata from 2011 through 2@R using
only data from the most recent year sampled for each wetland

Fish (Total) Non-native
Lake Sites Mean Max Min Mean Max Min
Erie 48 114 28 4 15 5 0
Huron 143 113 28 1 0.7 4 0
Michigan 56 122 26 0 1.1 4 0
Ontario 95 10.2 25 3 09 3 0
Superior 54 127 22 3 1.1 4 0

The average number of macroinvertebrate taxa (taxa richness) per site was a®(Lable 12,
but some wetlands had more than twice this number. Séegfseduled for restoration and other
taxonomically poor wetlands had fewer taxan a more positive note, the average number of
non-native invertebrate taxéound in coastal wetlands was less thapwlith a maximunmof no
more than 5 taxa (Table LNotethat our onetime sampling may not be capturing all of the
non-native taxa at wetland sites. In addition, some Awative macroinvertebrates are quite
cryptic, resembling native taxa, and may not yet be recognized as invading the Great Lakes.
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Tablel2. Totalmacroinvertebrate taxan Great Lakes coastaletlands, and non
native species; summary statistics by counbgta from 2011 through 2R using
only data from the most recent year sampled for each wetland

Country Sites Mean Max Min St.Dev.
Overall
Can. 181 36.7 71 18 101
u.S. 310 36.7 68 9 120
Nonnatives
Can. 181 0.7 4 0 0.9
uU.S. 310 0.8 5 0 1.1

There islittle variability among lakes in the mean number of macroinvertebrate taxa per
wetland, with averages ranging froml312 taxa withLakeErie having lower averagehan the
other lakes (Table )3The maximum number of invertebrate taxa wawestin LakeErie
wetlands(54) with the most invertebraterich wetlands in the other lakdsavinga maximum of
65-71taxa. Wetlands with the fewest taxare sites in need of restoration. Patterns are likely
being driven by differences in habitat complexity, which may in part be due to the loss of
wetland habitas. This has been documented in numerous pesfiewed publications.

Tablel3. Macroinvertebrate total taxa and nenative species found in Great Lakes coastal wetland
lake. Mean, maximum, and minimum number of taxa per wetlaDdta from 2011 through 2@R
using only data from the most recent year sampled for each wetland

Macroinvertebrates(Total) Non-native
Lake Sites Mean Max Min Mean Max Min
Erie 63 331 54 12 11 5 0
Huron 169 40.0 68 13 0.6 4 0
Michigan 77 35.2 66 9 1.1 4 0
Ontario 114 318 71 15 0.7 3 0
Superior 68 41.9 68 19 05 4 0

There is little variability among lakes in npative taxaoccurrencgTable 13 In each lake
there were some wetlands in which we found no Aoative macroinvertebrates. As noted
above, however, this does not necessarily mean that these sites do not containatioe
macroinvertebrates.
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We found zero nomative aquatic macroinvertebrates in 55% of Great Lakes coastal wetlands
sampled from 2012020 (Figure), but in a handful of wetlands we found as many as 5non
native invertebrate taxa.
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Figure8. Number of Great Lakes coastal wetlands containingmativeinvertebratespecies.
Data from 2016 through 2020.

In 2014 we realized that we are finding some awtive, invasive species in significantly more

locations around the Great Lakes than are being reported on nonindigenous species tracking
websites such as the USGS' s Nosmi ndigenous Aqu
(http://nas.er.usgs.goV). Locations of aquatic macroinvertebrates are particularly under

reported. The best example of thtifference is shown in Figur&and 10 for the faucet snail,

Bithynia tentaculataFigure9 shows the range portrayed on the US@ebsite for this snail

before wereported our findings. Figurg0 shows the locations where our crew fiod this snail.

Finally, Figurd1 shows the USGS website map after it was updated with our ¢rewsrted

findings.
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Figure9. Locations oBithynia tentaculatdn USGS NAS website PRIOR to our project providing
additional locations where they were collected.

The faucet snail is of particular interest to USFWS and others because it carries parasites that
can cause disease and &iffs of waterfowl. Because of this, we produced numerous press
releases reporting our findings (collaborating universities produbed bwn press releases).

The Associated Press ran the story abdut 40 articles were generated in the news that we

are aware of See Appendix for a mocip of our press release and a list of articles that ran
based on this press release.

One reason that we were able to increase the geographic range and total number of known
locations occupied by faucet snails is the limited number of ecological surveys occurring in the
Great Lakes coastal zone. Furthermore, those surveys that do existadre at a much

smaller scale than ours and sample wetlands using methods that do not detect invasive species
with the precision of our program.

In collaboration with the Great Lakes Environmental Indicators project and researchers at the
USEPA Mi€ontinent Ecology Division in Duluth and at the University of Wisconsin Superior, a
note was published in the Journal of Great Lakes Research abospitbad ofBithyniain Lake
Superior (Trebitet al. 2015).



EPAGLNPGL-00E015676
Semiannual report

April 205
Page33of 205
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FigurelO. Locations oBithynia tentaculatdfound by CWM crews, 20:2013.

We alsaroutinely provide data omther nonnative macroinvertebratedish, and aquatic
vegetation to Great Laketatabases and websites that track this information

On aveage, there werel2-43 macrophyte species per wand (Table 4) with amaximum
numberof nearly100 species at exceptionally diverse sit8®me sites were quite depauperate
in plant taxa (some havingone), particularly in highly impacted areas that were no longer
wetlands but were sampled because they are designated for restoratidrbecause of high
water levels along higher energy coastlines
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Figurell. Locations oBithyniatentaculatain USGS NAS website AFTER our project provided
additional locations where they were collected; compare to Figure

Non-nativevegetation is commonly found in Great Lakes coastal wetlaMgshave updated
our plant taxa lists to ensure that we are correctly coding alF-native macrophyte taxa, even
those that are not currently considered invasive. This update changed the numbers-of non
native species for many wetlands because in the pashad focused more on the namatives
that are invasive and are problematic in wetlands.

Coastal wetlands averaged>dnonnative species (Table L45ome wetlands contained as
many asl?7 non-nativemacrophyte species, but there were wetlands in whichoo-native
plant species were foundt is unlikely that our sampling strategy would miss significant non
native plants invading a wetland. However, small patches of cryptic or-statilre nonnatives
could be missed. Invasive species are a particularly important issue for restoration work.
Restoration groups often struggle keeprestored wetland sitesfrom becoming dominated by
invasiveplant species
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Tablel4. Totalmacrophyte specieand nonnative macrophytesn Great Lakes coastal
wetlands; summary statistics by countBatafrom 2011through 202, using only data from
the most recent year sampled for each wetland

Country Site count Mean Max Min St. Dev.
Overall

Can. 187 42.9 88 5 18.8
uU.S. 354 43.2 95 0 18.7
Nonnative

Can. 187 55 17 0 35
U.S. 354 4.3 17 0 35

LakeErie wetlands hathe lowest meamumber of macrophyte specie8], Table 1% with the
ot her | akes’ wet |naumbers ohspeciesd-48, Thhledh Averagene a
numbers of nomative species were highest in LaRatario(8 speciesand lowest in Lake
Superior wetlandsl( speciesTable 1. Lake Superior had the lowest maximum number of
non-native macrophytes in a wetlan8)(and Laké&ntariohad the highest maximum number
with 17. There are wetlands oall lakes in whickwve did not detect invasive plants.

Table 15Macrophyte total species and nerative species found in Great Lakes coastal wetlands b
lake. Mean, maximum, and minimum number of species per wetland. fiata2011 through 202,
using only data from the most recent year sampled for each wetland

Macrophytes(Total) Non-native
Lake Sites Mean Max Min Mean Max Min
Erie 60 30.7 70 4 6.0 15 0
Huron 196 47.1 95 3 33 13 0
Michigan 89 42.3 82 4 45 11 0
Ontario 126 48.0 85 12 8.4 17 0
Superior 70 34.5 63 0 14 8 0

Our macrophyte data have reinforced our understanding of the numbers of coastal wetlands
that containnon-native plant species (Figur, based on 2012020 datd. Only7% of556
sampled wetlands lackembn-native species, leavin§3% with at least one. Sites were most
commonly invaded byp to 7 nonnativeplant species and3% of sites contained@ more
non-native species. Detection of norativespecies is more likely for plants than for organisms
that are difficult to collect such as fish and other molf#lana but we may still be missing small
patches ohon-nativesin some wetlands.
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Figure 2. Number of Great Lakes coastal wetlands containing invasive gpantesbased on 2016
through 2020 data

As an example for the state of Michigan, we also looked at wetlands with both invasive plants

and plant species c¢ 8)nWeifodra that there were a few veettahds &t Fi g u r
all levels of invasion that also hadrigk plant populations. This information will be useful to

groups working to protect atisk populations by identifying wetlands where invasive species

threaten sensitivanative species.
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We created a map of invasion status of Great Lakes coastal wetlands using all invasive species
data we collected through 2014 for all taxonomic groups combined (Fighré&Jhfortunately,

this shows that most sites have some level of invasion, even on Isle Royale. However, the more
remote areas clearly have fewer invasives than the more populated areas and areas with
relatively intense human use.
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WETLAND CONDITI@fdsed on 2011 2024 dataunless otherwise noted

In the fall of 2012 we began calculating metrics and IBIs for various\xare evaluating
coastal wetland condition using a variety of bigieetland vegetation, aquatic
macroinvertebrates, fish, birds, andarans[calling amphibiang]

Macrophytic vegetation has been used for many years as an indicator of wetland condition

(only large plants; algal species were not included). One very common anceaihized

indicator is the Floristic Quality Index (FQI); this evaluates the quakylaint community

using all of the plants at a site. Each species is given a Coefficient of Conservatism (C) score
based on the level of disturbance that characterizes each plant species' habitat. A species found
in only undisturbed, high quality siteslifnave a high C score (maximum 10), while a weedy
species will have a low C score (minimum 0). We also give invasive anath@species a

rank of 0. These C scores have been determined for various areas of the country by plant
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experts; we used the published C values for the midwest. The FQI is an average of all of the C
scores of the species growing at a site, divided by the square root of the number of species. The
CWM wetland vegetation index uses C scores for wetland sp@cres)g other metrics.

This IBI has been updated and adjusted multiple times since the start of the project, accounting
for the shift in condition scores for some sites. The first adjustment was necessary to reflect
changes in the taxonomic treatment of many marsh plants in2@#&2 Michigan Flora and Flora

of North America. In spring 2020, Dr. Dennis Albert, with assistance from Allison Kneisel,
reviewed the data input file for the plants, looking at each individual species (taxa) on the list
and observing how many records ofosetaxon were in the database. First, redundant entries
were removed; some taxa had several synonyms in the database. The next step was to remove
species that had no occurrences over 9 years of data collection; this eliminated 2082 species or
49.6% of theoriginal species from the data input file.

A final step was to review the database for upland species or species that were outside of their
accepted range. Some of these were clearly errors that resulted from the dropdown menu. For
example,Carex oligosperma common northern wetland sedge, was recorded along several
transects over several years in a Lake Superior wetland, butGaesx oligocarpaan upland

sedge immediately next t€. oligosperman the dropdown list, was recorded at several points
along a single transect. This was clearly adatording error. Similar errors were identified for

a handful of species. Another type of error that was identified and corrected in the database
occurred when a species was noted that had a range north or south of the Great Lakes but
appears very simitao a Great Lakes species so was identified in error. Similarly, cases were
found in which an upland species was selected instead of the correct wetland species with very
similar characteristics; this was also a rare situation involving less than 1@speci

Collectively, these revisions reduced the plant data input list from 4192 species to 1724 species,
a reduction of 59%, which should both speed up and reduce errors in data input.

Allison Kneisel reviewed and modified the existing-native species list. This process resulted

in the addition of 9 species to the narative species list. For computation of the IBI scores,

many of the besttudied nonnative species are used in comption of specific IBI metrics. For
many of the species that were added to the Roative species list, there are few studies
documenting what individual species are responding to, whether the response is to wetland dry
down, increased nutrient loading, toidity tolerance, or other factors.

In 2023 we are debied a draft vegetationbased IBIthis IBI was originalljeveloped by Dr.
Dennis Albert during the early stage of Great Lakite biotic sampling for the USEPA (Albert
2008)and is now updated (se@ybiecet al. 2020. The structure and many of the metrics of the
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new IBI are shared with the original, but the new IBI has increased the number of metrics used
and refined the metrics for the submergent zone. The original submergent zone metrics were
difficult to compute.

Both the old and new IBIs were calculated by vegetation zone, making it possible to identify the
source of degradation in a wetland. In many cases the impact of land or water use can result in
the level of degradation in one zone being very different tttzat in other zones, and

identifying the degraded zones can facilitate more effective restoration efforts. The advantage
of the Dybiecet al. (2020)versionis that the zonal scores are more easily accessible than in the
original IBI, and the submergentra® metrics are much more dependable and easier to

compute. The zonal scores in both IBls are combined to create-wisiéescore, and these sie

wide scores are what are used in individual lake (Erie, Huron, Michigan, Ontario, and Superior)
comparisons ath longterm tracking of wetland quality change for the individual lakes and the
entire Great Lakes.

The scores of the old and new IBIs are strongly correlated for theviie scores, with R2 =

0.65 for the entire plant database between 262022 (Figure 3), with a similar R2 = 0.63 for

the highwater years of 2022022 (Figure @). It appears that the IBI scores of some of the

most open lacustrine sites that had the highest IBI scores (5) with the original IBI, scored much
lower with the new IBI, especially during higlater years of 2021 and 2022. Our interpretation

is that the rew IBI is providing more effective evaluation of the submergent zone, a weakness
in the original IBI.
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Figure 5. Comparison of original vs. revised vegetation IBl (ZI2R).
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Using the new IBI, the si@ide scores appear to be slightly lower for the mdsgraded sites

(old 1BI scores <2) and slightly higher for the less degraded sites (old IBI scores >2). This is likely
the result of adding metrics based on specific tagarexspp. for the Wet Meadow and

Cyperaceae cover for the emergent zormth taxonomic groups well represented in less

degraded wetlands and often groups missing from highly degraded wetlands.

y = 0.1264x + 0.2668
1.0 . R?=0.6314
L]
. . : ; . ;o . -
. . L] ¢ . o *o ,—"’: H
—_— . - .
Q08 « ° ; ¢ : H e H
Q ¢ g . %.--'." L *
= . . a"" . :
2 . L] . [ .’,—".‘ . .
o 0.6 T s B
o : S _ =" g . [ ] .
:E . e % Li:‘:' «® . :
a [} 3’.,4".'.0 ¢ . . "
o . L e o8 s
504 -2 e g7it.e . .
e ,—.“‘ HH ¢ gee e | "
o - «0 e ®, .
- . . .
L] LI
0.2
0.0
0.0 1.0 2.0 3.0 4.0 5.0
1Bl Score (original method)
Figurel6. Comparison of original vs. revised vegetation |BRIZD22data only).

Lakewide comparison of the old and new IBI®duce similar results. The order of lakeéde
guality remains the same, with Lake Superior having the highest IBI scores, followed in order by
Lake Huron, Lake Michigan, Lake Ontario, and Lake Erie.

The map (Figure7) shows the distribution of Great Lakes coastal wetland vegetation index
scores across the basin. Note that there are long stretches of Great Lakes coastline that do not
have coastal wetlands due to topography and geology. Sites withBtsgores are

concentrated in the southern Great Lakes, where there are large amounts of both agriculture
and urban development, and where water levels may be more tightly regulated (e.g., Lake
Ontario), while sites with higtlBlscores are concentrated in the northern Great Lakes. Even in
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the north, an urban area like Duluth, MN may have high quality wetlands in protected sites and
lower quality degraded wetlands in the lower reaches of estuaries (drowned river mouths)
where there are legacy effects from the p@dean Water Act era, alongtiv nutrient

enrichment or heavy siltation from industrial development and/or sewage efflugehchmark

sites in need of restoration will also have lower condition scores.

Coastal Wetland Monitoring
Vegetation Community Condition 2011-2024
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Figure T. Condition of coastal wetland vegetation at sites across the Great Lakes. Circle color ind
vegetation community qualityMap shows IBI for the most recent year sampled for each site
Vegetation indicator updated iB024; see text for description.

Another of the IBIs that was developed by the Great Lakes Coastal Wetlands Consortium uses
the aquatic macroinvertebrates found in several of the most common vegetation types in Great
Lakes coastal wetlands: sparse bulruShhoenoplectysdense bulrushJchoenoplectysand

wet meadow (multispecies) zone@-igure 8). In 2019 we had a major shift in the taxonomy of
some invertebrates (primarily snails and mollusks) used in the calculation of some indicator
metrics due to taxonomic updates and revisiofnbus, the invertebrate IBI mgpigure 8) in
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this report should not be compared to the maps shown in previous reports. However, this 1B
has been calculated for all sites with appropriate zones and invertebrate data for all years.

The lack of sites on lakes Erie and Ontario and southern Lake Michigan is due to either a lack of
wetlands (southern Lake Michigan) or because these areas do not contain any of the three
specific vegetation zones that GLCWC used to develop and test #réelorate IBl. Many areas
contain dense cattail stands (e.g., southern Green Bay, much of Lake Ontario), for which we do
not yet have a published macroinvertebrate IBl. We are developing IBIs for additional
vegetation zones to cover these sites, but théBks have not yet been validated so they are not
included here.
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Figure B. Condition of coastal wetland macroinvertebrate communties at sites with bulrush or
meadow zonesMap shows IBI for the most recent year sampled for each site
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Ourfish 1BI scores for wetland sitesw contain bulrush, cattaillily, or SAV zones (Figur@)1
Because of the prevalence of these vegetation types in wetlands throughout the Great Lakes
basin, this indicator provides more site scores than the macroinvertebrate indicator. Because
these are updated and adjusted indicators, the map image in tipsrteshould not be

compared to fish IBI map images in previous reports. However, all sites reporting fish data from
zones applicable to the new fish IBIs anewn here, regardless of the year they were sampled.
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Figure B. Condition of coastal wetland fish communties at sites with bulrush, cattail, lily, or submg
aquatic vegetation zonedap shows IBI for the most recent year sampled for each site

To develop thenost recentfish IBI, fish community atrics were evaluated against numerous
indices of anthropogenic disturbance derived from measurements of water quality and
surrounding land cover. Disturbance indices included individual land cover and water quality
variables, principal components combgiland cover and water quality variables, a previously
published landscapbased index (SumRel; Dagtzal. 2005), and a rankased index combining
land cover and water quality variables (Seamk Uzargi et al. 2005). Multiple disturbance
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indices were used to ensure that 1Bl metrics captured various dimensions of human
disturbances.

We divided fish, water quality, and land cover dé2811-2015 data)nto separate

“devel opment” and “testing” sets for metric i
respectively. Metric identification and IBI development generally followed previously

established methods (e.g., Katral. 1981, USEPA 2002, Lyons 2012) in which 1) a large set of
candidate metrics was calculated; 2) metrics were tested for response to anthropogenic

disturbance or habitat quality; 3) metrics were screened for oesges to anomalous catches of

certain taxa, for adequate range of responses, and for highly redundant metrics; 4) scoring
schemes were devised for each of the final metrics; 5) the final set of metrics was optimized to
improve the fit of the IBI to anthrapgenic disturbance gradients; and 6) the final IBI was

validated against an independent data set.

Final IBIs were composed of-1Q fish assemblagmetrics for each of four vegetation types
(bulrush Bchoenoplectuspp.], cattail Typhaspp.], water lily Brassenia, Nuphar, Nymphaea
spp.], and submersed aquatic vegetation [SAV, primityisiophyllumor Ceratophyllunspp.]).
Scores of all IBIs correlated well with values of anthropogenic disturbance indices using the
devdopment and testing data set€orrelations of IBIs to disturbance scores were also
consistent among each of tHeve years.A manuscript describing development and testing of
this IBI has been published (Coop¢mal.2018).

In 2024 we began usingrew method for calculating the condition of Great Lakes coastal

wetlands based obirdsand anurans. The new method, called the Index of Biotic Condition
(Howeet al. 2023), is qualitatively like our previous metric (Index of Ecological Condition) but is
much simpler to calculate and therefore invites broader applications by state and local
conservation agencies. We have baelculated all point indices (IBC values)our trend

esti mat es a+#oea ptprl elsy’ “ceaoprmplaersi sons. The | BC and
both are scaled to a range of 0 (poorest possible condition) todE&kicondition).The Index of

Biotic Condition (IBC), however, is more stable when few species are present and is more highly
correlated with species richness. The IBC reaches a maximum value only when a full
complement of indicator species is present ait@, generally leading to lower absolute values.

In other words, using this method, biotic condition at Great Lakes wetlands based on birds
(Figure 20) looks quite different than did these condition maps in previous reports.

Unl i ke the I EC method, the highest I BC value
which might not occur in the sampled data ¢e¢., in any Great Lakes coastal wetlantihe
IBC and IEC use the same maximum likelihood method to quantify the sensitivity (biotic
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response) of species to an explicit reference
footprint” in the surrounding | andscape and w
“weights” to different species ubnciaoseThesen par am
weights are applied to the simple arithmetic formula reflecting the number and environmental
sensitivity (“quality”) of species present
Coastal Wetland Monitoring
. Bird Community Condition 2011-2024
[e]
9 Based on IBC method
..O ® P
~ &
®
aeo®
IBC rating
© Reference Quality
© Mildly Impacted
o Moderately Impacted 15 . )
© Moderately Degraded . ) : | :
® Degraded ‘ 0 150 ° 300
\ L 1 |
Kilometers
Map produced on 4/24/2025
Figure20. Condition of coastal wetland bird communtigisowingcondition based omhe most recent
year each site was sampled.

Coastal Wetland Monitoring field teams have recorded 13 species of anurans (2 toads and 11
frogs) since 2011, but 4 of fAdieceptansnbowher ns|
toad, Anaxyrus fowlerimink frog,Lithobates septentrionalisand pickerel frogl.ithobates

palustig ar e sel dom obs er \DeyophyteCaohrgsesceiancgeastesn grayr e e f r 0
treefrog Oryophytes versicolpare sibling species that are difficult to differentiate in the field,

so we combined records into angle taxon. We also did not separate geographically distinct

species of chorus frogBseudacrislEC calculations for anurans therefore were based on 8 taxa
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(Ameri can t oa dAnaxyrusBEppgrayéreefrogsDiyaplaytes sppbullfrog,
Lithobates catesbeianusorthern leopard frogl.ithobates pipiensgreen frogLithobates
clamitans wood frog,Lithobates sylvaticyshorus frogsPseudacris sppand spring peeper,
Pseudacris crucifgrA ninth category combines other lessmmon species such as pickerel frog
and mink frog I({ithobates spp. Wetland condition based on anuran communities as calculated
by the new IBC method is shown in Figure 21.

Coastal Wetland Monitoring
Anuran Community Condition 2011-2024
S Based on IBC method

oo%
g foz
IBC rating & Y 4 e
o Reference Quality % o®
o Mildly Impacted S e E
& 8 ° 8 i
Moderately Impacted A o ‘ Qs
© Moderately Degraded o - ‘ s
@ Degraded i i g

|

1
Kilometers

Map produced on 4/24/2025

Figure31. Condition of coastal wetland calling anuran communibiased on the IBC method and usi
data from the most recent visit to each wetland

Finally, we have developed a water quality and land use indicator (Hagisdn2019). This
indicator is based on landscape stressor data and water quality data collected from each
aquatic plant morphotype (Figure2p
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Coastal Wetland Monitoring
Water Quality & Land Use rating 2011-2024
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Figure22. Disturbance gradient (SumRank) indicator. This indicator is based on landscape stres
data, sitebased stressor data, and site water quality data.

PUBLIC ACCESS WEBSITE

The Coastal Wetlands Monitoring Program (CWMP) website provides efficient access to
program information and summary results for coastal managers, agency personnéheand
interested public (Figur23). As previously noted, the CWMP website was redeveloped and
upgraded by LimnoTech and transitioned from an NRRI server to a permanent web hosting
environment at Central Michigan University in spring 20l& official launch of the new

CWMP website occurred on April 26, 2016, including the public componetits wfebsite and

data management tools for CWMP principal investigators and collaborators. Since that time,
coastal managers and agency personnel have

us



EPAGLNPGL-00E015676
Semiannual report

April 205

Page49 of 205

to request and obtain accounts that provide access to the wetland site mapping tool, which
includes reporting of Index of Biotic Integrity (IBl) scores. CWMP researchers have also obtained
user accounts that provide access to data upload, entry, editioggntbad, and mapping tools.
LimnoTechs providing ongoing maintenance and support for the websneludingmodifying

and enhaningthe site as required to meet CWMind GLNP@eeds as well as other end user

needs.

Great Lakes Coastal Wetland Monitoring Program (CWMP)

Ovresn

Figure 23. Front page of the Great Lakes Coastal Wetland Monitoring public wel

www.greatlakeswetlands.org

S

Great Lakes
HF..\I(]R.\II()I\'{*‘
-

CML! | Frstituee for

Great Lakes Reseand)

The CWMP website provides a suite of interrelated webpages and associated tools that allow

varying | evel

S

of

access

t o

resul

ts

gener ated

and affiliation. Webpages available on the site allow potential userequest an account and
for site administrators to approve and manage access levels for individual accounts. Specific
levels of access for the website are as follows:

1 Public—this level of access does not require a user account and includes access to a
basic version of the wetland mapping tool, as well as links to CWMP documents and

contact information;


http://www.greatlakeswetlands.org/
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1 Site metrics(level 1)—providesaccess tondex of biological integrityBl) scores by
wetland site vigdhe coastal wetlandnapping tooj
1 Agency/managetbasic(level 2)- access to IBI scores and full species lists by wetland
site via mapping tool
1 CWMPscientists(level 4 - access to data entry/editing tools (+ Level 3 capabilitias)l
1 Admin- access to all information and data included on the website plus administrative
toolssA small team of CWMP principal i nvesti ga
and will handle approval of account requests and assignment of an access {dyel (1

The following suksections briefly describe the general site pages thatnaaele available to all

users (“Public” |l evel) and the coastal wetl an
“Level WUeérrequssts fosCWMP datasets are handled through a formal process which
involves the requestor submitting a letter detailing the request and providing assurances

regarding maintaining the publication rights of the CWMP teAdditional pages and tools
available to “Level 4”7, and “Admin” wusers for
editingraw data, and performing administrative tasks are documented in detail in this

report.

COASTAL WETLAND MAPPING TOOL

The enhanced CWMP website provides a new and updated version of the coastal wetland site
mapping tool described in previous reportdtp://www.greatlakeswetlands.org/Map The

basic version of the mapping tool, which is a
following feaures and capabilities (Figurd)2

1 Map navigation tools (panning, general zooming, zooming to a specific site etc.);
T Basemap | ayer control (selection of aeri al
1 Display of centroids and polygons representing coastal wetlands that have been
monitored thus far under the CWMP;
1 Capability to style/symbolize wetland centroids based on: 1) geomotgpe (default
view; Figure24), or 2)year sampled (Figar); and
1 Reporting of basic site attributes (site name, geomorphic type, latitude, longitude, and
sampling yearsand general monitoring observations for the site (e.g., hydrology,
habitat, disturbances)

I n addition to the features made availSkebl e at
Metrics) access to the website can currently obtain information regardingriBBC an
Water Quality and Land Use Index


http://www.greatlakeswetlands.org/Map
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Graat Lakns Coantal Watland Monitaring Pragram (CVIMP) Sita Mapping Tool
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Figure 3. Coastal Wetland Mapping ToePublic Version (sampling year view)
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Wetland centroids can be symbolized based on IBI scores for a specific biological community, as
well as based on geomorphic type and ysampled. For example, vegetation IBI scores

calcul ated for individual sites can be displ a
i n t hee b"yS-dbwn menu (Figure®.In addition, the actual IBI scores can be viewed

by clicking on an individual wetland centroid.

Great Lakas Coasinl Wetiand Moestonng Program (CWMP) Site Mepping Tool

Coasts Wetlane Tosis
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Figure . Coastal Wetland Mapping Towith IBI scores displayed.

Us e r s Lewel 2 (Agenty/Manager (basicaccess to the website are provided with the

same visualization options Ldweldc raiclceeds sald ewes | fsqg
have the capability of viewing a complete listing of species observed at individual wetland sites.
Species |Iists can be generated by clicking on

t he -0 p’bpsryohsite attributes (Figure7, and the information can then be viewed
and copied and pasted to another document, if desired.

“Level 1”7 and “Level 2”7 users may al so access
mapping tool:
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1 Wetland Site Report-a tool that provides monitoring design information, monitoring
observations, and the entire matrix of IBI/IEC/SumRank scores on an individual site
basis.

1 Wetland Site Photos-a photo viewer that allows users to review C\WAslifproved
digital photos taken during site sampling events.

1 Wetland Site Comparisor a tool that allows users to select a geographic area of
interest on the map and then generate a matrix comparing characteristics and
IBI/IEC/SumRank scores across the selected sites.

Outrwach

Geant Lakas Constal Warana Monttoning Program [CWMP) Sita Meppeng Tood

Coastal Weblana Yoo

-
“
‘' f
ad
4

Figure Z. Coastal Wetland Mapping Towlith wetland macrophyte IBI scores and species
displayed.

OUTREACH TO MANAGERS

There have been mangprovements to the website which assist external users with accessing
and understanding the resulte particular the site reports and photdglichigan Department

of Environment, Great Lakes and Energy (E@tdELentral Michigan Universitysted a

workshop at the Michigan Wetlands Association annual meeting in Kalamazoo on September
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12,2023 Theworkshop focused on data collection methodology, data access, and data
applications and was attended by 22 wetland management professionals.

In 2021, EGLE hired a new Wetland Monitoring and Coastal Wetland Analyst to fill the vacancy
left by Anne Garwood. In transitioning into the position, Katie Fairchild met with many of the
partners of the GLCWMP. Training included virtual meetings, inttaduto the website and
Coastal Wetlands Decision Support Tool, aneday2 GLCWMP field training hosted by CMU.
Katie will be leading the outreach efforts for EGLE going forward, including meeting planning,
webinar scheduling and facilitation, and conirenPls and restoration partners to encourage
application of the monitoring data in wetland restoration projects.

EGLE has also been encouraging restoration practitioners to use the GLCWMP data in project

pl anning, goal setting, and devel opment of ad
interagency Voluntary Wetland Restoration (VWR) Program. In the past ywrartthve been

multiple VWR projects undergoing regulatory review by EGLE where we requested that the
practitioners identify iffhow the GLCWMP data were used in planning or design of the project,

and whether or not the project would be monitored as a benelnknsite. Although there is still

some uncertainty in how practitioners can or should use these data in project planning, there is
momentum in the VWR Program to increase awareness and application of these results.

In 2019, a onérour documentary on th&LCWMP was relsad on PBS. The documentary
airedacrosstheUS.Li nki ng Land and Lakes: Protecting t
chronicled the work of all 15 universities and government agencies documenting our scientists
collecting data to help restore and protect these ecosystefine WCMU production team

traveled the entire Great Lakes basin over 18 months covering 5,000 miles in Michigan,

Wisconsin, Indiana, lllinois, New York, Ohio, Pennsylvania, ardi@Qr@anada. More than 40

coastal wetland scientists shared thekpertise in the documentaryl.his documentary aired

on 275 PBS stations in 46 states, the Virgin Islands, and Washington D.C. beginning in July of

2020. It can be viewed &ttps://www.pbs.org/video/linkingland-and-lakeshdo22u/
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TEAM REPORTS

WESTERN BASBN\RD/ANURAN TEAM AT THE NATURAL RESOURCES RESEARCH
INSTITUTE, UNIVERSITY OF MINNESOTA DULUTH

Team Members
Team Members

Dr. Annie Bracey, ¢®I, avian ecologist (since 2012 as crew lead; 5 years since 202@B8s co
Josh Bednar, crew leader, wildlife ecologist (13 years since 2012)

Isabel Dunn, summer field technician, UMD Water Resources graduate stonegnt (
Amanda Tveite, summer field technician, UMD Integrated Biosciences graduate student

(new)

= =4 A 4

Training

Annual training for anuran surveys will bietual on April 15, 2025 and the bird survey training

will be held at the Natural Resources Research Institute Ma33]1 2025 Training involves

instructing crews on how to conduct standardized field surveys, on basic travel procedures, and
on appropriate field safety measures. Individuals are trained to proficiently complete field

sheets and audio testing is also completed tainesthat their hearing is within the normal

range. Rules for site verification, safety issues including caution regarding iesec( e . g . , Lym
disease), GPS and compass use, and record keeping are also included in field training to insure
that the guidelines in the QAPP are being follow&lllindividuals involved in conductirgyd

and anuran surveys will have taken and passed each of the following tests on 1) anuran calls, 2)
bird vocalization, and 3) bird visual identification that are basedmonline system

established by the University of Wisconsin, Green Bay, prior to conducting sersegs
http://www.birdercertification.org/GreatLakesCoastal

Challenges and Lessons Learned

There were no significant challenges that our team encountered this field season. Travel to and
from Canada was allowed, so there were no issues with border crossing which we had
experienced during Covid travel restrictions. Our primary challenge waacsiessibility,

whether sites were too far from one another to justify surveying (e.g., a single site >2+ hrs drive
from all other sites) or island sites where access is challenging or restricted to daylight use (e.g.
ferry service).


http://www.birdercertification.org/GreatLakesCoastal
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Site Visit List

In 2025, 46 sites were initially selected to be surveyed for birds and anurans by the western
regional team. Most of these sites have been sampled in previous years for at least one
taxonomic group. All of the sites selected for sampling were revieweet@rchine whether

they were deemed safe and accessible to fexielws. Of thesd6 sites,27 will be surveyed for
anurans and 30 will be surveyed for birds. The three sites that are only being surveyed for birds
and not anurans are due to safety issues aged with accessing sites at night, primarily for

sites that require boat access. The remaining sites that were excluded (n = 16) were primarily
excluded due to access issues which included remote sites on islands which could not safely be
reached by thévird and anuran team and other sites where access was not possible primarily
due to private property or First Nations or Indigenous lands. Three sites were resamples from
2024 and seven sites are npanel site (i.e. benchmark sites) occurring in the_8tiis River

Estuary in Duluth, MNThese sites are being surveyed as a fpestoration assessment.

The location of the sites that are scheduled to be surveyed in 2025 by the bird and anuran
western team stretches from the DuluBuperior harbor area and extend north along Lake
Superior to Thunder Bay, ON and Nipigon, ON as well as eastward along thslsane of Lake
Superior as far as northeastern Lake Huron.

Panel Survey Resul{from Fall report)

The data collected in 2024 by the western basin bird and anuran team were entered and error
checked in the online data entry system and completed in September 2024.

Anurans:In 2024, nine species of anurans were recorded throughout our study sites, with 577
individuals and 52 full choruses counted (Table 1). The average number of species detected per
wetland was four, with a minimum of two and a maximum of six. Spring peepesthe most
abundant species detected in all wetlands sampled, accounting for 33% of the anuran
observations and the majority of full chorus observations (Table 1). There were also large
numbers of Green frog and Gray treefrog detections (Table 1)eTaas only one Chorus Frog
detection which was similar to 2023. However, 24 Mink Frogs were detected, whereas there
were none detected in 2023.
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Table B. List of anurans recorded during 208urveys. The number of individuals counted and the
number of full choruses observed (i.e., number of individuals cannot be estimated) are provided f
each species.

Number of

Number of Observations
Species Individuals (Full Chorus)
American toadAnaxyrus americanjis 55 1
Bl anchar d’ #écrishlanchardjet f r og O 0
Bullfrog Lithobates catesbeianys 0 0
Chorus frog (western/ borealPseudoacris triseriata &
P.maculatap 1 0
Green frog I(ithobates clamitars 131 8
Gray treefrog iflyla versicolgr 85 10
Mink frog Lithobatesseptentrionali¥ 24 0
Northern leopard frogl{ithobates pipiens 41 1
Spring peeperRseudoacris crucifer 192 32
Wood frog [ithobates sylvatica 47 0
Total 577 52

Birds:Birds were surveyed twice at each site betweleme 03and July 09, 2024A total 0f86
identifiable species observations a@#l42individual birds were recorded. The five most
abundant species observed accounted for approximad@dpof all observations. These
species, in order of decreasing abundance, weRegwinged BlackbirdRingbilled Gul)
Common Yellowthroat, Song Sparrow and Yellow Warbler.

Interesting bird observationstn the Western Great Lakes region there have been many
observations of birds of special concern in the vicinity of the wetlands or using the wetland
complexes in 202(Table 2. At least one bird of special concern vedsservedin 16 of the 20
wetland sites surveyed in 2@2There were redtively low numbers ofietectiors for both
Virginia and Sora railghich seems to be consistent with lower observations in recent years
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Table T. List of birds obpecial interest recorded during 288urveys. The number of
individuals observed is listed for each species.

Species Number of Individuals
Sandhill Crane3rus canadensjis 16
Piedbilled Grebe Rodiymbus podiceps 4
American BitternBotauruslentiginosu$ 2
Virginia RailRallus limicola 5
Bald EagleHaliaeetus leucocephalus 12
Common LoonGavia immey 1
Sora RailRorzana caroling 4
Great Blue HeronArdea herodias 10
Green HeronBRutorides virescens 5
BeltedKingfisher iMegaceryle alcyon 5

Wetland Condition Observations and Results

The western basin bird and anuran team does not have any noteworthy observations to report
regarding wetland condition of sites sampled in 202

Data Processing

Data entry and QAQC were completedIsptember 2024All of the GPS coordinates
associated with 202field sampling have been uploaded to the CWMP database. The physical
data sheets from the poirtount level vegetation surveys will be mailed to Doug Tozer at Bird
Studies Canada for processing by Novembe#202

All new and returning field observers will review the current QAPP and SOPs and any new
observers will complete the online certification requirements (see above) prior to conducting
field surveys. The supervising Pl will conduct-sg@dson checks by visitj survey locations and
verifying that properprotocols arebeing implemented. All data entry and QA for bird and
anuran records will be completed (100%) by Septembeb6202

Mid-season QC Check Findings

In-person midseason QC checks were conduciie@024 to ensure protocols were being

followed. The surveyors also reported to the PI daily during fieldwork. Surveyors also took
pictures of sites where habitat was suspected to be inappropriate. These photos were then sent
to the PI to verify whether the siteéa question met sampling criteria or not. Surveyors also
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described general field conditions and any issues associated with accessing sites. Data sheets

were scanned and sent to the PI periodically throughout the field season to identify any
potenti al Il ssues with an i ndi wereablato éffectivdlat a c o
communicate with the PI throughout the field season and therefore there were no QC issues

that arose or needed to be addressed.

Additional Funding and Projects
Nothing to report

Other Collaboration Activities
Nothing to report

Other Data Requests

The NRRI avian ecology lab was awarded a grant through the USFWS Great Lakes Fish and
Wildlife Restoration Act, where waill be documenting avian community responses to
remediation and restoration activities in the St. Louis River Estuary (MN/WI) using historical and
contemporary bird monitoring data to assess the current ecological health of restoration sites
based on breding bird communities. As part of this project, we will be utilizing some of the
CWMP bird data that has been collected in the SLRE since 2011.

Related Student Research

There is one graduate student working on the bird and anuran team at NRRI. Isabel Dunn, who
is a Water Resources graduate student at the University of Minne3atath. Isabel will use

the bird data to evaluate avian biodiversity change at restored Graeed coastal wetland sites

and determine how that relates to the amount of restoration on site, using both taxonomic and
functional metrics. This includes determining the extent to which ecosystem services associated
with bird communities changes at restat sites.
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WESTERN BASIN FISH, INVERTEBRATE AND WATER QUALITY TEAM AT THE
NATURAL RESOURCES RESEARCH INSTITUTE, UNIVERSITY OF MINNESOTA

DULUTH

Team Members

1 Dr.Valerie Brady, PI, aquatic invertebrate ecologist, QC manager (since 2011)

9 Dr.Chris Filstrup, eI, limnologist (since 2019)

1 Kiristi Nixon, GIS specialist (since 2016)

1 KariPierce, crew leader, fish, invertebrate, and water quality sampling (since 2014)
1 Bob Hell, aguatic invertebrate taxonomist (since 2011)

1 Holly Wellard Kelly, aquatic invertebrate taxonomist (since 2015)

1 Paul Jeffrey, permanent field and lab crevember §ince 2022

1 Two summer field techs? returning (since2023)

Training

The NRRI fish/invert/wq team will hold-person safety and classroom project training in late
May/early June 202 as well as handan training for new summer technicians during their first
site visit in Green Bay, WI (midine, 208). The entire NRRI team (typica®h8 participants)

will be in attendance during training modules presented by permanent staff who have been

working on the Coastal Wetland Monitoring Program for >5 years. Topics covered will include:

field safety from environmental hazardsfedoating practices, approved scientific collection
permits and responsibilities of the field teams to give prior notification to local fisheries
managers and conservation officers before collecting fish from a wetland, Coastal Wetland
Monitoring Progranoverview and introduction to Standard Operating Procedures and
datasheets, GPS use and annual QC check, uploading GPS files to the program website, fish
collection methods and identification, proper euthanasia and preservation methods for
retained fish, weer quality data and sample collection, peastllection processing of water
samples (filtration and titration), daily calibration of water quality multiparameter instruments,
invertebrate collection and field picking of samples, and vegetation identibicand habitat
guadrats. Handen field sampling and safety training will be led by experienced crew chiefs
Kari Pierce, Bob HeRaul Jeffreyand Holly WellareKelly who have all worked on GLCWMP for
more than 3years. During handsn training the expedanced NRRI crew chiefs &)-will guide
summer technicians (rZF on fish identification (with real fish rather than pictures), how to
determine vegetation zones, vegetation identification, setting and pulling fyke nets, and which

invertebrates to pick from trays (e.g., don

zooplankton).

t
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Challenges and Lessons Learned (from summer4202

The 2024 field season was atypibatause we dropped several sites that were selected for
sampling. In total, we dropped five sites due to various reasons such as low water levels, no
aguatic vegetation present, and access permission issues. Since we started with a slightly lower
number ofsites than normal years (n=18) and also had to drop multiple sites, PI Valerie Brady
added two sites from the “Too Many” | ine for
faced was having a winch strap hbredewhdnpulimgy NRRI '’
the boat out of the water on a steep and bumpy boat ramp in Superior, WI. The combination of
tremendous strain on the strap from a heavy boat, the boat bouncing from a large bump on the
boat ramp, and the boat being at an angle whenitthe bump likely contributed to the break.

The crew was able to secure the boat to the trailer with two heavy duty rachet straps until they
returned to NRRI the same day. The winch strap was then replaced with a new one. The crew

will prevent this from hppening again by pulling the boat out of the water very slowly and

ensuring the winch boat strap is not too tight.

Site Visit List

The 2025 CWMP field season for the NRRI team consists of 27 sites. Of these 27 sites, there are
17 regular sites, 3 preample sites, 4 resample sites, and 3 benchmark sites. The sites are
located in Michigan counties Delta (5), Baraga(1); Wisconsin esugiyfield (4), Brown (2),

Door(3), Douglas (4), Kewaunee (1), and Marinette (2); Minnesota counties Cook (1), St. Louis
(1); and Thunder Bay District in Ontario, Canada.

Site 1680, Rowleys Bay Area Wetland, is located on the Mink River State Estuary and will
require permission and coordination with the Nature Conservancy.

Site 974, Sand Point Wetland, will require special permission and coordination with the
Keweenaw Bay Indian Community to access.

Site 1035, Chequamegon Wetland #2, will require special permission and coordination with the
Bad River Band of Lake Superior Chippewa to access.

There are 3 Benchmark sites with 2 in Wisconsin and 1 in Minnesota. Site 1079, Hog Island Area
Wetland, is a riverine wetland in Superior, WI. It was restored in 2005 as part of the AOC
delisting effort, but seems to still have issues with sediment sneelike diesel fuel when

disturbed during sampling in 2020. Site 1194, Gouge Park Pickle Ponds, is a barrier (protected)
wetland in Superior, WI. The site was restored in 2023 as part of the AOC delisting effort. Site
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7063, Spirit Lake, is a riverine wetland near Duluth, MN. It was restored in 2023 as part of the
AOC delisting effort.

Panel Survey Resul{from summer 202)

Reqular Panel Sites:

945—First sampled on-17-2013 by the NRRI team. Wesampled the site this year, with the

last visit on 7-2024. Sampled SAV and Lily zones for fish, invertebrates, and water quality.

Nets at this site (n=6) captured Rock Bass, Thpeeed Sticklebadg Blackchin Shiner, Brown
Bullhead, Pumpkinseed, Bluntnose Minnow, Johnny Darter, and Golden Shiner. No invasive fish
were detected. There were 3 native crayfish and 23 Painted Turtles as bycatch in fyke nets.

985-First sampled on-14-2014 by the NRRI team. Last visit 6h172024 and sampled Lily

and Sparse Bulrush zones for fish, invertebrates, and water quality. Crew leader Holly Wellard
Kelly noted construction on the nearby shore, held back by retaifiaibgc. Muskrats and

Beavers were also noted as a disturbance at this site. Nets at this site (n=6) captured Brown
Bullhead, Bluegill, Pumpkinseed, Rock Bass, Blacknose Shiner, Yellow Perch, Golden Shiner,
Johnny Darter, Smallmouth Bass, and Greater Resghdnvasive fish captured were Alewife
(n=30). There were 6 Painted Turtles as bycatch in fyke nets.

1034—First sampled on-23-2014 by the NRRI team. The NRRI team could not sample this site
this year. This site and the boat launch to access this site are on Bad River Tribal lands. We tried
to contact the Bad River Natural Resources Department muliiples for access permits to

this site but never got a response. Without access permits we were not comfortable sampling
this site.

1040-First sampled on-17-2014 by the NRRI team. Last visit eh82024 and sampled a

SAV zone for fish, invertebrates, and water quality, as well as a Typha zone for invertebrates
and water quality. Crew leader Kari Pierce noted that the Typha zosdomashallow for fyke

nets to be set. She also noted that a nearby homeowner added riprap to their shoreline, likely
to help prevent erosion. Nets at this site (n=3) captured Pumpkinseed, White Sucker, Yellow
Perch, Brown Bullhead, Rock Bass, Bluegithn@mn Shiner, Johnny Darter, Spottail Shiner,
Bluntnose Minnow, Smallmouth Bass, Fathead Minnow, Green Sunfish, Golden Shiner, and
Hornyhead Chub. No invasive fish were detected.

1068—First sampled on-18-2014 by the NRRI team. Last visit 60972024 and sampled a
SAV zone for invertebrates and water quality. Crew leader Bob Hell noted that nearly the entire
edge of the site is a floating bog, and the bottom consists of veep deottomless muck. The
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site was too unsafe for the crew to exit the boat, and the only sampleable zone, SAV, was too
deep and mucky to set nets. The team collected invertebrates and water quality from the boat.

1069- First sampled on-19-2014 by the NRRI team. Last visit 62072024 and sampled a

SAV zone for fish, invertebrates, and water quality. Crew leaders Bob Hell and Kari Pierce noted
an extensive floating bog at this site that initially looked like Wletdow. It was too

dangerous to walk in and mixed with woody shrubs, so the crew did not sample this zone. They
also saw an otter at this site. Nets at this site (n=3) captured Pumpkinseed, Bluegill, Northern
Pike, Yellow Perch, Blacknose Shiner, Browih@&ad, Spottail Shiner, Golden Shiner, and Black
Bullhead. Invasive fish captured were Thegened Stickleback (n=6). There were 8 native

crayfish and 5 Painted Turtles as bycatch in fyke nets.

1078-First sampled on-23-2014 by the NRRI team. Last visit 62472024 and sampled

Typha and SAV zones for fish, invertebrates, and water quality. The crew noted that they could
only sample a portion of the site and were unable to sample within Wer thecause there

were no vegetation zones meeting the sampling criteria. They also observed taconite pellets on
the bottom of the SAV zone they sampled, likely from the nearby shipping dock. Nets at this site
(n=6) captured Rock Bass, Black Bullhead, Rursged, Bluegill, Johnny Darter, Northern Pike,
Black Crappie, Yellow Perdhimic Shiner, Spottail Shiner, Common Shiner, Tadpole Madtom,
Golden Shiner, and Bluntnose Minnow. Invasive fish captured were Round Goby (n=24),
Tubenose Goby (n=4), and Eurasian Ruffe (n=2). Invasive Crayfish captured were Rusty Crayfish
(n=1). There wex 4 Painted Turtles and 1 native crayfish as bycatch in fyke nets.

1089- First sampled on-21-2013 by the NRRI team. Last visit 68972024 and sampled SAV

for fish, invertebrates, and water quality, as well as a Typha zone for invertebrates and water
quality. Crew leader Kari Pierce noted that the Typha zone washtw for fyke nets and

quickly turned into dry land as they moved towards the shore. Nets at this site (n=3) captured
Walleye, Black Crappie, Spottail Shiner, Rock Bass, White Sucker, Yellow Perch, Troutperch,
Black or Brown Bullhead YOY, Logperch, Hoh&tainer, Shorthead Redhorse, Smallmouth

Bass, Johnny Darter, Tadpole Madtom, Northern Pike, Bluegill, and Pumpkinseed. Invasive fish
captured were Eurasian Ruffe (n=2), Round Goby (n=39), and Tubenose Goby (n=7).

1114—NoFish/Bug crevihas sampled this site before, and the reason remains unknown, as
there are no not es e x pTheNRRIicravguccesbillpampleltea s n’ t s
sitethisyearon&-2024, sampling SAV for invertebrates
access the site by boat because large boulders completely blocked boat access to the creek.
Additionally, the site was too far (~1 mile) to carry a boat by handv@ader Paul Jeffrey had
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the crew walkin to sample invertebrates and water quality since the creek was wadable. The
rest of the site consisted of a sand beach, which did not meet the criteria for sampling.

1187-First sampled on-21-2023 by the NRRI team. This year this site wassaneple, last

visit on 719-2024. Sampled a SAV zone for fish, invertebrates, and water quality, as well as a
Typha zone for invertebrates and water quality. Crew leader Kencé>noted that the Typha

zone formed a long, very thin line that became mixed with woody vegetation as it approached
the shore, making it too narrow to fit fyke nets. Nets at this site (n=3) captured Northern Pike,
Brown Bullhead, Yellow Perch, Emerahth8r, White Sucker, Pumpkinseed, Golden Shiner,
Bluegill, Bluntnose Minnow, and Rock Bass. No invasive fish were detected. There were 2 native
crayfish as bycatch in fyke nets.

1192-First sampled on-28-2014 by the NRRI team. Last visit 6B472024 and sampled SAV

for fish, invertebrates, and water quality, as well as a Lily zone for invertebrates and water
quality. Crew leader Paul Jeffrey noted that the Lily zone did net e size criteria for

setting fyke nets, so they only collected invertebrates and water quality samples. Nets at this
site (n=3) captured Pumpkinseed, Golden Shiner, Black Crappie, Yellow Perch, Bluegill, Rock
Bass, Black or Brown Bullhead YOY, Sp&itaner, Tadpole Madtom, Silver Redhorse, Northern
Pike, Logperch, Emerald Shiner, Johnny Darter, Walleye, Brown Bullhead, Bluntnose Minnow,
and Mottled Sculpin. Invasive fish captured were White Perch (n=15), Tubenose Goby (n=6),
Round Goby (n=32), andfasian Ruffe (n=2).

1382—First sampled on-80-2014 by the NRRI team. Last visit 68162024 and sampled SAV

for fish, invertebrates, and water quality. Crew leader Bob Hell noted that the water level was
significantly lower than in previous visits. Nets at this site (lwapjured Bowfin, Banded

Killifish, Brook Stickleback, Northern Pike, Pumpkinseed, Bluegill, Brown Bullhead, Bluntnose
Minnow, and Emerald Shiner. Invasive fish captured were Threespine Stickleback (n=13), and
Round Goby (n=8). There were 5 native craydisth 1 Painted Turtle as bycatch in fyke nets.

Due to storms in the area and heavy rainfall throughout the day when pulling nets, Pl Valerie
Brady decided to only count the fish captured in fyke nets and not measure them to speed up
the process for crew $eaty.

1436—Firstsampledong802 014 by the NRRI team2l20d,crewvng t hi
leader Valerie Brady noted that the entire site was too shallow to sample and had very little
vegetation. No vegetation zones meeting sampling criteria wersgreat this site this year.

1443—First sampled on-29-2014 by NRRI team. During this visit 6822024, crew leader
Valerie Brady noted that this site has significantly changed since the previous visit, with
evidence of commercially removed mowed shrubs. She also observed thatakimum depth
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of the site was 280 cm, with only a little SAV present. No vegetation zones meeting sampling
criteria were present at this site this year.

1478-First sampled on-B-2014 by NRRI team. During this visit 6832024, crew leader Paul
Jeffrey noted that the entire site was a sand beach with no vegetation. There were no
vegetation zones meeting sampling criteria at this site this year.

1488-First sampled on-11-2014 by NRRI team. Last visit 6842024 and sampled Sparse
Bulrush for fish, invertebrates, and water quality, as well as SAV for invertebrates and water
quality. Crew leader Paul Jeffrey noted that the SAV zone was tootdesgp fyke nets and the
bottom was very soft substrate. He also observed a significant seiche while pulling nets, which
made the water levels even deeper. Nets at this site (n=3) captured Rock Bass, Pumpkinseed,
Yellow Perch, Bluntnose Minnow, White Seigklohnny Darter, Smallmouth Bass, Bowfin,

Brown Bullhead, Black Bullhead, Common Shiner, Golden Shiner, and Bluegill. Invasive fish
captured were Round Goby (n=54) and Rainbow Smelt (n=1). There was 1 Common Snapping
Turtle and 1 Rusty Crayfish as bytaitt fyke nets.

1707—-First sampled on-B-2014 by NRRI team. Last visit 6232024 but crew leader Paul
Jeffrey noted that this site was completely sand beach. There were no vegetation zones that
met sampling criteria at this site this year.

Benchmark sites

1191- First sampled on-22-2014 by NRRI team. Last visit on 8/27/2024 and sampled SAV and
Lily zones for fish, invertebrates, and water quality. A Typha zone was also sampled for
invertebrates and water quality. Crew leader Kari Pierce noted that laggeihundated the

Typha zone, which became dry quickly, preventing the crew from setting nets. Nets at this site
(n=6) captured Yellow Perch, Walleye, Black Crappie, Bluegill, Pumpkinseed, Freshwater Drum,
Golden Shiner, Spottail Shiner, Emerald Shineité\Bucker, Logperch, Mimic Shiner, Silver
Redhorse, Shorthead Redhorse, Rock Bass, and Johnny Darter. Invasive fish captured were
Round Goby (n=8), Tubenose Goby (n=13), and White Perch (n=1). There were 6 Painted Turtles
as bycatch in fyke nets.

7076—- First sampled on-8-2021 by NRRI team. Last visit 68172024 and sampled Lily for

fish, invertebrates, and water quality. Crew leader Kari Pierce noted that SAV was present but
too deep to sample (over 1.5 m). She also noted that a new box twasradded under the
roadway at this site in either 2022 or 2023 to improve fish movement and connectivity to the
main channel. Only two culverts connect this site to the main channel under a roadway: the
new box culvert and a smaller pipe culvert. Netshés site (n=3) captured Black Crappie,
Largemouth Bass, Bluegill, Pumpkinseed, Brown Bullhead, Yellow Perch, Black Bullhead, and
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Tadpole Madtom. Invasive fish captured were Tubenose Goby (n=5). There were 24 Painted
Turtles and 3 Common Snapping Turtles as bycatch in fyke nets.

7080—- This year, PI Valerie Brady created a new site to sample more wetlands upriver on the
Wisconsin side of the St. Louis River Estuary. Last visit®2824 and sampled SAV for fish,
invertebrates, and water quality, as well as a Lily zone for talsesites and water quality. Crew
leader Kari Pierce noted that the Lily zone patches were not large enough to fit three fyke nets,
so the crew only collected invertebrates and water quality samples. They also observed large
sunken logs at this site, anddthiittle Typha present was clogged with wood debris. Nets at this
site (n=3) captured Black Crappie, Pumpkinseed, Bluegill, Spottail Shiner, Yellow Perch, Rock
Bass, White Sucker, and Golden Shiner. Invasive fish captured were Tubenose Goby (n=6),
Round Gby (n=3), and Eurasian Ruffe (n=1). There were 6 Painted Turtles and 1 native crayfish
as bycatch in fyke nets.

Extra Sites and Datdrom summer 202)

There were no special request sites this year.

Extra Data: In collaboration with Amanda Suchy at Central Michigan University, NRRI crews
collected greenhouse gas and pore water samples while conducting their standard CWMP
water quality sampling. We sent all samples to Amanda for future laboratory seml\We
collected samples at site885, 945, 1488, 1040, and 1192. In total we collected 67 samples
including 15 air, 44 gas, and 8 pore water samples

Wetland Condition Observations and Resu({fsom summer 202)

This summer in Lake Michigan, we had to drop several sites due tadkef vegetation. Lake

water level swings from year to year could be affecting these wetlands. In addition, vegetation
zones that are more common closer to the shore in shallower water (e.g., Typha or Phragmites)
were often too dry or not large enough tample based on CWMP sampling protocols.

Data Processing

As of April 1, 2025, the NRRI fish/invert/wq teahas completed. 00% ofthe invertebrate ID

from the 78samples collected in the 2@2ield season. Field datasheets have all been digitized.
All fish, habitatjnvertebrate,and water quality data are entered into the database and quality
control is complete.

Mid-season QC Check Findin@®m summer 202)

Primary longtime crew leaders Kari Pierce and Bob Hell administeredse@son QC check of
fish identification with crew members. In 2024 the NRRI fish/invert/wq team surveyed sites as
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one 3person crew or two 4 person crews. New crew members were always working directly
with experienced crew members, so the training and evaluation of new crew members was
continuous. No issues were noted.

Audit and QC Report and Findings

None. QC of invertebrate samples between team labs has not occurred yet, but the NRRI team
will likely swap samples with LSSU soon. We will complete the QC of invertebrate samples by
the end of April.

Additional Funding and Projects
None.
Other Collaboration Activitiegfrom summe 2023)

Pl Valerie Brady continues to collaborate with MPCA, MNDNR, and WDNR on restoration
planning and evaluation for sites in the St. Louis River Estuary. She also presented research on
the CWM program at the Wisconsin Wetland Science conference in Februdry 202

Other Data Requests
None.

Related Student Research (from summer 2024)

Pl Brady' s graduate student, Adam Franki ewicz
sphaeriid (fingernail) clams of the Great Lakes region. He used CWMP samples to help with this
effort and CWMP field crews collected clams for him. He successéfiéipded his thesis on

April 11, 2024.
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TEAM NAME: WESTERN BASIN VEGETATION TEAM AT UNIVERSITY OF
WISCONSHSUPERIOR

Team Members

1 Dr.Nicholas Danz, PI, wetland plant ecologist (since 2011)
1 Ryne Rutherford, corewleader, botanist (since 2014)
1 August Camp, botanist (since 2023)

Training(from Fall 2024 report)

This year crevleader Rutherford took on surveying all the sites in the western basin team and
was assisted by botanist August Camp in these efforts. Rutherford and Camp surveyed all sites
together. Rutherford provided training to Camp consistent witl gnoject SOP. In all field

work, Rutherford and Camp were pairemlensure sampling protocols are followed correctly,

and to assist identifying vegetation to species level.

Challenges and Lessons Learr{édm Fall 2024 report)

The field seasowasroutine this past year, with water levels about average allowing sites to be
easily accessible and no problems encountered during field surveys.
SiteVisit List

The 2025 CWMP field season for the NRRI team consists of 27 sites. Of these 27 sites, there are
17 reqgular sites, 3 prsample sites, 4 resample sites, and 3 benchmark sites. The sites are
located in Michigan counties Delta (5), Baraga (1); Wisconsin iesuBayfield (4), Brown (2),

Door(3), Douglas (4), Kewaunee (1), and Marinette (2); Minnesota counties Cook (1), St. Louis
(1); and Thunder Bay District in Ontario, Canada.

Panel Survey Results

N/A

Extra Sites and Data

N/A

Wetland Condition Observations and Resu(fsom 2023)

Across the western Great Lakes sites, t@st notableoverall observatiorwas the rebound of
vegetation at many.ake Michigan sites after a few years of relatively average and stable water
levels.The crew observed greater pladénsity and diversity in the submergent and wet

meadow zones. The emergent zones have been slower to recover, alt@imaghiaseems to be
rebounding in some areas. The increase in diversity in the wet meadow and submergent zones
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is well illustrated at site 1488 where diversity was very high. Tivere also less ruderal

species present at Lake Bitesthan the previous sesral years as the more characteristic and
dominant species restablisled. The crew did not observe any new invasive species this year
and anecdotally.ythrum salicari@eemed to be decreasingn terms of species with high
conservation value, the crews not&btamogeton vaseyit site #985andsite #1192.

Data Processing

All vegetation data hae been entered into the CWM database. QC checks were completed by
Ryne Rutherfordh Fall 202.

Mid-season QC Check Findings
N/A
Audit and QC Report and Findings

Our team continued to prioritizefforts to import GPS coordinates into the database and input
our vegetation datammediately followinghe end of field samplingCurrently, we are
completing QA/QC fixes from prior years of the projects and intend for that work to be
completed in March 2025.

Additional Funding and Projects

In addition to CWM work in 2@R we surveyed over 400 points in tH&t. Louis River Estuary for
aquatic macrophytes for the Minnesota Pollution Control Agency (MPCA). The MPCA is
currently developing a comprehensive, letggm plan to delist the St. Louis River Area of

Concern (AOC) through restoration efforts under a gfesm USEPA and other project

partners. The monitoring and assessment of aquatic macrophytes and soil at several sites in the
estuary at various preand postrestoration stages will be used in the AOC delisting process.

We will continue to collaborate ith MCPA through the coming year and plan to use some
historical CWM data to help with the efforts to develop indicators of vegetation quality.

Other Collaboration Activities

We continue to collaborate with former project lead Dr. Jeremy Hartsock to summarize
patterns of coastal wetlands and aquatic vegetation in the St. Louis River estuary.

P1 Danz took the lead to complete the SOGL Coastal Wetland Vegetation indicator report
finished in Fall 2024

Other Data Requests

N/A

Related Student Research
N/A
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US CENTRAL BASIN BIRD & ANURAN TEAM AT THE COFRIN CENTER FOR
BIODIVERSITY, UNIVERSITY OF WISCGGREEN BAY

Team Members

1 Erin Giese, PI, bird/anuran ecologist (since 2011)

91 Dr.Robert Howe, project advisor, bird/anuran ecologeeritus(since 2011)
1 Onefull-time summer field tech (since 22

1 Onepart-time pringfield tech (since 202

1 Threefull-time summer field teclfnew summer 203)

Training

Field technicians from 2024 have either graduated or shifted to different projects. Therefore,
Giese hired three new student technicians for the 2025 field season: One graduate student will
conduct anuran, bird, and habitat surveys, one graduate studelhtamduct bird surveys, and
one undergraduate (soon to be master’
are fortunate to have one returning graduate student anuran technician for their final field
season with us to ensure the new crewrnained properly and information is transferred in
preparation for the coming years of this project (if funded again). Lastly, we have one returning
bird student technician who will work part time to help on board the new bird technicians with
the project hrough midlate May and then will shift to other projects.

Giese has startettaining the new incoming field technicians on bird and anuran identification
and will continue through May 2025.

Challenges and Lessons Learned

This year was not a particularly challenging year given Great Lakes water levels have lowered;
however, we were assigned several sites located on inaccessible private property or sites that
were impossible to access due to private roads, unimproved raadgmote islands. We were

able to access 5 points via kayak.

Il n response t o stuggles, Uneversity of MirfneésotaaDulath Rl Dr. Annie Bracey
graciously agreed to transfer $25,000 of their bird/anuran funding to our team so that we may
operate normally and in 2025. U ®r een Bay’' s Grants Office 1is
Universty and UM Duluth on this financial transfer. Dr. Valerie Brady was instrumental in the
initiation of this funding transfer.

s studen

W
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Site Visit Lis(from fall report)

Our team was assigned 45 total wetland sites: 1 in lllinois, 9 in Wisconsin, and 35 in Michigan. Of

our 45 assigned sites, there were 3 mea mpl e ( “ PX»)ampl eeqd,* R2) reit e
benchmark (“B”) sites. We s u rmwngones dhat dvgre neti t e s
accessible (e.g., remote islands, lack of roads) and ones that we could not afford to sample. For
example, we did not attempt to survey site 1372 in northern lllinois due to the expense of
sampling there and did not rent motorizeaats in Upper Michigan to reduce costs.

Panel Survey Resul{from fall report)

Our firstanuransurveys of the 202season took place on Apii#l, 2024 at sites1382, 1393,

1435, and 1686 near Sturgeon Bay and Baileys Havdisconsin. Our last surveys occurred in
Green Bay, Algoma, and Suamico, Wiscoosiduly9, 2024 at sites1443, 1451, and 1670
Cumulatively across all sites and samples, we recorded seven anuran species: American toad,
spring peeper, gray treefrog, green frog, northern leopard frog, wood frog, and buyhftaigh

are each relatively common and expected spemeSreat Lakes coastal wetlands. We did not
detect any uncommoyunusua) or listedanuran speciesand we did not detect chorus frog,

which we last recorded by our team in 2024t 8 of our 96 total anuranpoint count survey$96

= 32 point count locations 3 rounds) we did not detect any anurans calling.

Ouir firstbird surveys of the 2024 season took place on May 29, 2024 at sites 1478, 1487, and
1488 near Escanaba, Michigan. Our last surveys occurred in Green Bay, Algoma, and Suamico
on July 9, 2024 at sites 1443, 1451, and 1670. Cumulatively across all sisesrgiels, we
recorded 98 bird species, including many target, masshgate bird species: rails (Virginia Ralil
only, not Sora), American Coot, Common Gallinule, bitterns (American and Least Bitterns),
wrens (Marsh and Sedge), Pibilled Grebe,te ns ( Bl ack and Forster
Yellowheaded Bl ackbi r d-wingéd Teas, and Sasdhib@rang. e , Bl ue

s T

9 Listed Bird Species:

0 American Bittern: Imperileé/ulnerable in Wisconsin (S2S3B) during breeding
A Site799

0 Black TernEndangered in the state of Wisconsthreatened in the state of Michigan
A Site 792

o Common Gallinule: Threatened in the state of Michigan
A Sites 792, 1436, 1451

o Common Loon: Threatened in the state of Michigan
A Sites 608, 642, 736

o Caspian Tern: Endangered in the state of Wiscomisiratened in the state of Michigan
A Sites608, 770, 1393, 1478
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o Common Tern: U.S. Species of Conacamdangered in the state of Wisconsin
threatened in the state of Michigan
A Sites799, 834, 1488
o Forster’'s Tern: Endan gtareateded inthe stateef st at e of
Michigan
A Site608
0 Great Egret: Threatened in the state of Wisconsin
A Sites608, 616, 636, 1488
0 Least Bitternimperiled-Vulnerable in Wisconsin (S2S3B) during breedimgatened in
the state of Michigan
A Site792
0 Purple Martin: ImperileéVulnerable in Wisconsin (S2S3B) during breeding
A Sites1435, 1436, 1451, 1461
o Yellowheaded Blackbird: Critically Imperildchperiled in Wisconsin (S1S2B) during
breeding
A Site1451
9 Invasive Bird Species:
0 European Starling: siteés143, 1461
0 Mute Swan: sité35

Extra Sites and Dat@drom fall report)

Like we have done for the last several years, we collected local habitat variables at every point
count location following methods outlined by Birds Canada. These data are not entered into the
online CWMP DMS. Instead, hard copies are mailed to Dr. Daey With Birds Canada who

then scans the data forms and conducts OCR so they may be automatically and digitally entered
into a database.

Wetland Condition Observations and Resu(tsom fall report)

Unlike 20182022, our team hardly had any issues pertaining to high water levels this season
since Great Lakes levels have been dropping over the last few years. Only one wetland site that
our team sampled was descr i beemergentplardsy, which e d” (
was site 1393 in northern Door County, Wisconsin in Baileys Harbor (R8urtn terms of

wetland quality, sites 608, 616, 636, 792, and 799 in the easterpratficed high quality bird

species, such as American Bittern, LeatseBi, Virginia Rail, Common Gallinule, Black Tern, and
Forster’s Tern. Many of these sites consisted
native sedges, grasses, rushes, bulrushes, and catités 792 and 799 contain some of the

highest quality coastal wetlands in the Laurentian Great Lakes system (Figurdh&se

extensive wetlands are a part of the Munuscong River complex near the rivermouth in the far
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eastern UP and are breeding hotspots for Black Terns-#filed Grebes, Marsh and Sedge
Wrens, Swamp Sparrows, and other bird species that use coastal marshes.

Figure28. Site 1393 in Baileys Harbor, Wisconsin was
“drowned out” this field
any emergent vegetation.

Data Processing

Summer anuran and bird field technicians have completed double data entry for 4laB0gan
and bird point counts and conducted QA/QC such that all double entries match.

Figure 3. High quality site 799 in the Munuscong River
wetland complex in eastern Upper Michigan.
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Mid-season QC Check Findin@®m fall report)

Two field technicians who helped with this project since 2022 and one technician who helped
since 2023 returned for the 2024 field season, thokgimGiese and Field Crew LeasieMabel

Kirst and Haley Sparguensureal the crew collecied data correctly.Erin Giese also regularly

checked bird and anuran observations reported by all team members and addressed any issues
as needed. However, because one of our team’s
Erin spent >40 hours training them on biidwal and auditory identification and anuran auditory
identification both online and in the field. They already had experience conducting forest bird

point count surveys and simply needed additional training on marsh birds and anurans.

Audit and QC Report and Findings

We have finished conducting the latest requested QA/QC checks in the Data Verification Interface
portal of the CWMP for the yea2)16-2021 and 2022or bird and anuran data

Additional Funding and Projects
Nothing to report.
Other Collaboration Activities

Wer ecei ved funding from the Wi Depart ment o f
program to monitor wildlife at Ken Euers Nature Area in lower Green Bay in spring and summer

2025 in an effort to evaluate the success of enhancement and restoration £t will monitor

breeding anurans, marsh birds, and coastal birds, migratory waterfowl, muskrats, and coastal
wetl and mustelids. The “health” or “condition
one of which involves calculatingHowe éta’ s (2024) I ndices of Bioti
anurans and breeding marsh birds.

Other Data Requestéfrom fall report)

Audubon Great Lakes (AGL) requested CWMP bird data to assist them with assessing the

impact of National FisandWi | d1 i f e Foundation’s Sustain Our
waterbirds, which includes breeding marsh birfis.assess the impact of SOGL funding, they

will implement a BeforéAfter-Controtimpact study design, which includes compiling bird

survey data that were collected prior to the onset of SOGL funding. CWMP marsh bietelata
beingused as part of the “ bepemenedsurveyse282lané nt dat a
2022( representing the “after” (CWHKRsurvenedatda ), whi ch
collected prior to 2021. CWMP Pls unanimously agreed to proceed with sharing their data
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therefore, Erin Giese led the collective writing afata sharing agreement with AGhd CWMP
Pls Todd Redder provided AGL with the CWMP breeding marshbird data set

Species lists were provided to the Wisconsin Department of Natural Resources in agreement for
allowing our team tesurvey on State Natural Areas.

Related Student Researdfrom fall report)

UW-Green Bay graduate student Whitney Tank is working with Erin Giese and Dr. Dhanamalee
Bandara on developing statistical models of habitat associations with redvigate breeding

bird species using CWMP data. They are using local habitat point cadantalkected for this

project to develop these birthabitat associations, which could be used for informing land
management decisions and their effects on breeding marsh birds.

US CENTRAL BASIN, CENTRAL MICHIGAN UNIVERSITY (CMU), BIRD/ANURAN
TEAM

Team Members

Dr. Thomas Gehring, PI (since 2011)

Bridget Wheelock, team leader (since 2013)

Mary Benjaminsurvey lead, graduate stude(gince2023)

Brendan Jankowski, survey leathdergraduate, prior field tech (since 2023)
Samuel Rimatzknew survey lead (2025)

Audrey Georgefield technician (new spring 26

Cole Zumbrunnen, field technician (new spring 2025)

= =4 4 4 8 -5 2

Training

The annual training meeting to coordinate US central basin bird and anuran survey leads on

survey protocols and QAPP standandl occur by the end of Marcat Central Michigan
University’'s Biosciences bui |Gehringdd. Wheetbak,/M. t he s
Benjamin, andB. Jankowskiavepreviously obtained the bird and anuran identification

certification.S. Rimatzki will complete certification prior to data collectimeoming field

technicians (2) will be trained in data recording, dgerabroadcasting, and the functions of

handheld GPS units on or priordata collection
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Challenges and Lessons Learr{édm fall report)
No major challenges.

Site Visit List
The central basin bird anuran team has been assigned 47 sites. Four sitesaneples from
|l ast year’'s |list (426, 572, 1279, 1915). Thre

7061). One site is scheduled as{sample for next year (1305). Themaining 39 sites are on

their regularly scheduled cycle. Five sites have a web reject status because they are islands
requiring significant water navigation to reach the site and will not be sampled by bird and
anuran crews (424, 427, 533, 551, 5%3)esite has a webieject status due to a lack of

emergent wetlands (433). Six sites are currently awaiting permission from landowners and will
only be surveyed if a roadside point is found or if permission is provided (491, 556, 564, 1568,
1858). Five siteare potentially inaccessible but require further investigation (437, 508, 682,
1656, 7039).

515 & 7061 benchmarked by Don Uzarski every year to generate atirmg data set for sites
representing high (515) and low (7061) extremes of the disturbance gradient.

1598 benchmarked to continue monitoring for response to the oil pipeline leak under the
straits of Mackinaw in 2018.

Panel Survey Resul{grom fall report)

Anurans: First sample dated April 2024; Last sample date 13 July 2024

Table 18 Anuransg 8 species

American ToadAnaxyrus americanlis

Bullfrog (ithobates catesbeiana

Chorus Frog (Western/BoreaBgeudacris triseriata/Pseudacris maculat:

Gray TreefrogHyla versicolgr

Green Frogl(thobates clamitans

Northern Leopard Frod.ithobates pipiens

Spring PeepeRseudacris crucifer
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Birds: First sample date20 May 2024; Last sample date 12 July 2024

Table 19Birds118+species | Code
Alder Flycatcher ALFL
American Bittern AMBI
American Crow AMCR
AmericanGoldfinch AMGO
American Kestrel AMKE
American Redstart AMRE
American Robin AMRO
American White Pelican AWPE
Bald Eagle BAEA
Baltimore Oriole BAOR
Bank Swallow BANS
Barn Swallow BARS
Barred Owl BADO
Belted Kingfisher BEKI
Black Tern BLTE
Blackand-white Warbler BAWW
Blackbellied Plover BBPL
Blackcapped Chickadee BCCH
Blackcrowned Night Heron BCNH
Blacknecked Stilt BNST
Blackthroated Green Warbler | BTNW
Blackpoll Warbler BLPW
Blue Jay BLJA
Bluegray Gnatcatcher BGGN
Bluewinged Teal BWTE
Brown Thrasher BRTH
Browntheaded Cowbird BHCO
Canada Goose CANG
Carolina Wren CARW
Caspian Tern CATE
Cedar Waxwing CEDW
Chimney Swift CHSW
Chipping Sparrow CHSP
Common Gallinule COGA
Common Grackle COGR
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CommonMerganser COME
Common Nighthawk CONI
Common Raven CORA
Common Tern COTE
Common Yellowthroat COYE
Doublecrested Cormorant DCCO
Downy Woodpecker DOWO
Eastern Bluebird EABL
Eastern Kingbird EAKI
Eastern Phoebe EAPH
Eastern WooePewee EAWP
European Starling EUST
Forster's Tern FOTE
Gray Catbird GRCA
Great Blue Heron GBHE
Great Crested Flycatcher GCFL
Great Egret GREG
Greater Yellowlegs GRYE
Green Heron GRHE
Hairy Woodpecker HAWO
Hermit Thrush HETH
Herring Gull HERG
HouseFinch HOFI
House Sparrow HOSP
House Wren HOWR
Indigo Bunting INBU
Killdeer KILL
Least Bittern LEBI
Least Sandpiper LESA
Lesser Yellowlegs LEYE
Mallard MALL
Marsh Wren MAWR
Merlin MERL
Mourning Dove MODO
Mute Swan MUSW
N.Roughwinged Swallow NRWS
Nashville Warbler NAWA
Northern Cardinal NOCA
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Northern Flicker NOFL
Northern Waterthrush NOWA
Osprey OSPR
Piedbilled Grebe PBGR
Pileated Woodpecker PIWO
Prothonotary Warbler PROW
Purple Martin PUMA
Redbellied Woodpecker RBWO
Redbreasted Nuthatch RBNU
Redeyed Vireo REVI
Redheaded Woodpecker RHWO
Redshouldered Hawk RSHA
Redwinged Blackbird RWBL
Ringbilled Gull RBGU
Rosebreasted Grosbeak RBGR
Rubythroated Hummingbird | RTHU
Sandhill Crane SACR
Sedge Wren SEWR
Semipalmated Sandpiper SESA
Song Sparrow SOSP
Sora SORA
Spotted Sandpiper SPSA
Swamp Sparrow SWSP
Tennessee Warbler TEWA
Tree Swallow TRES
Trumpeter Swan TRUS
Tufted Titmouse TUTI
Turkey Vulture TUVU
Unidentified blackbird UBLB
Unidentified duck ubuUC
Unidentified flycatcher UFLY
Unidentified gull UGUL
Unidentified large bird ULBD
Unidentified medium bird UMBD
Unidentified passerine UPBD
Unidentified Raptor URAP
Unidentified shorebird USHO
Unidentified small bird USBD
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Unidentified sparrow USPA
Unidentified swallow USWA
Unidentified Tern UTER
Unidentified woodpecker UWPR
Unknown swan USWN
Veery VEER
Virginia Rail VIRA
Warbling Vireo WAVI
Whimbrel WHIM
White-breasted Nuthatch WBNU
White-throated Sparrow WTSP
Willow Flycatcher WIFL
Wilson's Snipe WISN
Winter Wren WIWR
Wood Duck wWODU
Wood Thrush WOTH
Yellow Warbler YEWA
Yellowbellied Flycatcher YBFL
Yellowbellied Sapsucker YBSA
Yellowheaded Blackbird YHBL
Yellowrumped Warbler YRWA
Yellowthroated Vireo YTVI

Extra Sites andata (from fall report)
Site 1598 was requested as a benchmark by Dr. Don Uzarski because of its proximity to the Line

5 pipeline in the Straits of Mackinac. It could be used as a baseline in the event of an oil spill.
Sites 1651, and 1652 were benchmarked this year becausentbeybeing treated with an
herbicide forPhragmitescontrol. Sites 515 and 7061 were benchmarked by Dr. Don Uzarski
because they represent low and high extremes, respectively, along the disturbance gradient
and have long term data sets. These data wilibed for developing and improving our indices
of biotic integrity and indices of environmental condition. Site 7075 was requested as a
benchmarkfor bird only surveys by Mary Benjamin to continue her research on secretive marsh
birds and autonomous recording units. No additional data is collected at any of these
benchmarked sites. Site 7079 was added as a benchmark in 2023, which was maintained th
season. The request was made by NOAA who has plans to undergo hydrologaaheetivity
restoration work. Monitoring began now to have baseline data ofpgstoration conditions.
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Wetland Condition Observations and Resu(tsom fall report)

Finding appropriate survey points for Site 7079 was difficult in 2024 as well as 2023 due to
inaccessibility to private land and a lack of emergent vegetation at accessible sites. Site 7079.3
was requested for quarantine due to a lack of emergent vegatatiaditionally, Site 7079.3

and 7079.4M were located within 500 meters of each other, which broke the anuran survey
protocol. If Site 7079.3 is removed, Site 7079.4M should be included as there was emergent
vegetation at this location. Additionally, Sit851.1 was considered for quarantine due to
obstruction of the wetland by woody vegetation, however, it was determined that the surveyor
was close enough to the wetland to account for the obstruction. Finally, Site 1279.1 was also
considered for quarantindue to significant obstruction of the wetland by thick woody
vegetation. Based on satellite information, Site 1279.1 is approximately 90 meters from the
wetland, however, marsh birds were detected at this location despite the distance and thick
vegetation

Data Processing

All 2024 data has been entered and undergone QC checks. Data Verification system flags for the
years 201€epresent have all been addressed and resolved. The-2028 batch of DVI records

have been addressed.

Mid-season QC Check Finding®m fall report)

On 20 June 2024, migtar QC checks were completed for each team lead/data collector (Mary
Benjamin, Brendan Jankowski, Kimberly Schraitle) at 2 sites each for anurans and birds this
year. Data collectors were 100% proficient in the performance criteclading: 1) correct

location of sampling points; 2) accuracy of spete®l identification; 3) accuracy of abundance
category estimates; 4) correct criteria and techniques used for identification of rare species;
and 5) correct use of field survey forms

Audit and QC Report and Findin¢fsom fall report)
As of 26 September 2024 all data have been QA
confirmed or excellent. Alldata 204lr e sent has been QA'ingrfacen t he D

Additional Funding and Projects
N/A

Other Collaboration Activities
The site list for this year will require collaboration with land management organizations and
private land owners to access and conduct surveys. Management organizations will receive
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data in exchange for permission to conduct surveys on their properties. Permission acquisition
IS ongoing.

Other Data Requestérom fall report)

Data has been requested by and sent to seven landowner organizations as a condition of
accessing their lands. This includes data collected at 9 sites. Additionally, the fall report was
sent to the Michigan DNR for surveys conducted as$ifé}.Site 1849 data went to the Ohio
DNR Department of Natwural Areas & Preserves.
Sites 1864 and 1888 partial data went to Ohio DNR Division of Wildlife. Site 1888 and partial
1883 data went to Ottawa National Wiife Refuge Site 589 data went to Little Traverse
Conservancy. Site 7075 data went to Shiawassee National Wildlife Refuge. Michigan DNR
received data for site432, 488, 515, 571, 573, 760, 1275, 1651, 1896, and 7061.

Related Student Research

Kylie McElrath is planning to defend her M.S. thesis during spring 2025. Her thesis research
examined factors influencing muskrat abundance in Great Lakes coastal wetlands and changes
in muskrat spatial distribution patterns over time.

Megan Bos is currently writing her M.S. thesis examining the influence of muskrat houses on
water chemistry and plant communities in Great Lakes coastal wetlands.

Megan Casler continues research generating a hierarchical,-saaltion occupancy modeling
of Rallidae species using basiide bird, invertebrate, and vegetation data from the years
2011-2022. Analysis completion and defense anticipated Mayb202

Mary Benjamin isurrentlyworking on analyzing hekRUdatacollected from 2023 and 2024
sites515, 523, 571, 589, 591, 1273, 7061, and 7Ay&Gsing BirdNeaand RavenPro.

US CENTRAL BASIN FISH, INVERTEBRATE AND WATER QUALITY TEAM

Team Members

The US Central Basin Fish, Invertebrate and Water Quality Team consists of PIs and members
from the following universities:

Central Michigan University (CMthew:

91 Dr.Dormald G.Uzarski, Pl (since 2011)
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Bridget Wheelock, Uzarski lab manager, team leader (since 2018)
Molly Gordon, leadnvertebrate taxonomist (since 2011)

Matthew Sand, water quality technician (since 2020)

Kimberly Schraitle, lab manager (since 2022)

Morgan Noffsingercrew leader (sinc€023

Howard Mitchellcrew lead(since 2024

Three summefield techniciars (hew 20%)

=4 =4 -8 -4 8 4 -9

Grand Valley State University (GVSU) crew:

Dr.Carl Ruetz I, PI (since 2011)

Dr. Matthew Cooper, PI (since 2011)

John Lawrencgeam leadel(since 203)

Emily Eberlygraduate research assistarsirfice 202)
Caden Shanngisummer techniciargsince2024)
John Gargasz, summer technician (since 2024)

= =4 -4 -4 A8 A

University of Notre Dame (UND) crew:

1 Dr.Gary Lamberti, PI (since 2011)

1 Sarah Klepinger, Lamberti lab manager, team leader (since 2019)
1 Amaryllis Adey, graduate student (since 2023)

1 Caitlin Day, summer technician (since 2024)

Lake Superior State University (LSSU) crew:

1 Dr.Ashley Moerke, PI (since 2011)

1 Connor Arnold, crew lead (since 2023)

1 Sam Ritmatski, undergraduate techniciam¢e2024)

1 Alana Scbfield, undergraduate technician (since 2024)
9 Nikki Perigo, research technician (since 2024)

1 Silas Dunn, macroinvertebrate taxonomist (since 2022)

Training(from fall report)

Central Michigan University hosted the Central Basin training at site 515 in Saginaw Bay on 17
June 2024 and 18 June 2024, attended by GVSU and LSSU. The training was led by Bridget
Wheelock who has been a part of the CWMP since 2012. The topics covdtetbthGPS

waypoint collection and navigation, water quality collection, invertebrate sampling and picking,
fyke net setting/retrieval, and fish handling and identification. Each team used their own
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equipment to familiarize themselves with their equipment. Teams conducted additional water
quality processing training and certification on their own to familiarize themselves with their
equipment.

Additional training for the CMU crew was completed at site 515 in Saginaw Bay on 12 June
2024 as well as in Mount Pleasant and Littlefield Lake from 13 May 2024 to 14 June 2024. The
topics covered included lab and field safety, boater safety, IACUC, guabty collection,

titration, filtering, in situ data collection, GPS navigation, invertebrate sampling and picking,
fyke net setting/retrieval/repair, fish identification, boat operation, and trailering. fé@&hson
checks were provided by Bridget Whedtat site 1605 on 24 and 25 of July 2024 to ensure
protocols were being followed. Taxonomist Molly Gordon is currently working on training
undergraduate students Ace McClelland and Olivia Klein and graduate student Morgan
Noffsinger to identify macroinvegbrates in the lab.

University of Notre Dame training occurred on 10 June 2024 at North Chain Lake in South Bend,
IN. Proper technique for water and macroinvertebrate collection was demonstrated and
practiced, as well as how to set a fyke net and launch a boat.

Fish ID training was provided for the LSSU crew by LSSU PI (Moerke) and CFRE Research
Technician (N. Perigo) at the Barch Center for Freshwater Research and Education using the
center’s preserved specimens. Al | fishdomeetlg. cr ew
GPS training also occurred before field season began. Initial field training was provided by LSSU
crew chief (Arnold) at Ashmun Bay where the crew went through equipment deployment and
sample collection process, and then reviewed lab pcots with the water quality lab manager.
Mid-season checks were provided by Nikki Perigo to ensure protocols were being followed.

Update:Central Michigan University will be hosting the 2025 Central Basin
fish/invertebrate/water quality training at site 515 in Saginaw Bay on June 16th and 17th. The
training will be led by CMU crew leader Bridget Wheelock who has been part of the CWMP
since D12. The topics covered will include water quality collection (in situ data collection,
filtering, and titration), GPS navigation, site/zone selection, invertebrate sampling and picking,
setting and retrieving fyke nets, and fish handling/idenéfion. The GVSU and LSSU crews will
supply and use their own equipment to familiarize themselves with the equipment. The training
will be attended by LSSU, GVSU and CMU.

The UND crew will not attend the annual training because they have three experienced team
members who can train any new technicians. Instead, the crew will go out on a local lake and
practice setting fyke nets, capturing invertebrates, and taking watempsessn
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Sarah Klepinger, Caitlynn Day and Amaryllis Adey of UND are trained and experienced in CWMP
protocols. Any undergraduate technicians will be trained immediately after they are hired.

Il nterviews for LSSU’'s summer crews are under
March. Field safety training will begin the first week of May at LSSU.

Challenges and Lessons Learr(@@m fall report)

CMU encountered challenges finding inundated vegetation zones as water levels were lower than 2019.
Multiple sites visited throughout this summer no longer had inundated vegetation zones compared to

2019(see Figure @.

Figure 8. Wet meadow zone at site 1273 in 2019 (left) and 2024 (right). Photo credit: CN

One of the main challenges faced by the GVSU crew this season was navigating around rocky
shallow waters, as the water levels this year were low. With many of the sample sites being in
areas of high winds and regular storm patterns, the crew had to constantly monitor the
weather radar throughout the season and adjust sampling times as needed.

The season went remarkably smoothly for UND
meter broke near the end of the season, and it is unclear whether it was due to wear or user
error. Next year, more time will be put into teaching and emphasizing prioérument care.

Update For UND, the 2024 field season went fairly smoothly, likely because so many of our
crew were experienced in the CWMP protocols. Sarah Klepinger did learn a lesson about kayak
safety, but there were no lasting consequences.

Site Visit Lis{(from fall report)

The US Central Basin was assigned 47 sites (21 CMU, 11 GVSU, 8 LSSU, 7 UND), seven of which
were benchmarks (515,792, 1598,1651,1652,7079,7061), and 6 of which weaenpde sites
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(436, 444, 591, 635, 736, 922). Sites 1651 and 1652 to were requested as a benchmark by
Denny Albert because herbicides are being applied for Phragmites. Sites 515 and 7061 were
benchmarked because they represent low and high extremes, respectively,tang

disturbance gradient and have long term data sets. Site 792 was requested as a benchmark
because it represents sites in the mildly impacted category, and we are trying to sample more
sites on the high and low ends of the environmental gradient. Sig8 1% close to the line 5 oll
pipeline in the Mackinac Straits and was requested as a benchmark to gather historical data in
the event of an oil spill. Site 7079 was requested as a benchmark by Dr. Alan Steinman of GVSU
to document the restoration of the ha Lake celery flats.

CMU sampled 11 sites, visit rejected 6 sites, and could not sample 1 site due to access issues
(757). The 6 rejected sites (572, 755, 1266, 1273, 1563, and 1783) were all due to lack of
wetland vegetation or low water levels.

GVSU sampled 9 sites and rejected 2 sites. Sites 444 and 446 were not sampled because there
was no wetland vegetation to sample. Both sites were surrounded by large boulders halfway
exposed out of the water, and any vegetation that may have been possilsi@nple in

previous years was distinctly landbound and would be seemingly difficult to sample even in
high water. Site 1279 was not accessible by motorboat and was only sampled for WQ and
inverts with permission from the landowner to access the watethedr property. This

landowner was friendly and loaned the crew his kayaks to access the polygon. At site 1306 the
crew was approached by an unfriendly property owner who believed the survey was being
conducted on his property. He does not actually have enwnership or riparian rights to this
wetland, but he requested that the next time samples are done that he be contacted so he
knows when to expect nets in the water.

The University of Notre Dame (UND) was assigned seven sites to access for 2024. Of the seven
sites assigned to UND, one (1660) was rejected without visiting due to reports from other

teams that the wetland was no longer present at that site. This decigamapproved by Val

Brady. Of the other six sites, four were along the Detroit River (421, 426, 1915 and 1917). Two
more were sampled along the Kalamazoo River near Saugatuck, Ml (1651 and 1652). Within
these six sites, eleven zones were sampled for waiber macroinvertebrates, and five of those
zones were also sampled for fish.

LSSU was assigned eight sites to sample, three of which (sites 910, 918, and 5357) were
rejected for sampling due to lack of or mixed vegetation. An additional 3 (635, 642, and 719)
sites in the Les Cheneaux region were picked
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Update: A total of 44 sites have been assigned to the Central Basin fish/invertebrate/water

quality crews for the 2025 field season. Of those sites 31 are panel year sites, 4-aenpie
sites, 6 are resample sites from the 2024 field season and 3 are berckites. The

benchmark sites are East Saginaw Bay Coastal Wetland #5 (515), Point St. Ignace Wetland

(1598), and Indian Harbor Wetland (7061). Site 1598 was requested by Don Uzarski and is being
monitored due to potential environmental changes hetStraits of Mackinac. Sites 515 and

7061 were benchmarked because they represent high and low extremes, respectively, along

the disturbance gradient and have long term data sets.

CMU’

S

crew was

assigned

17

sites

for

t he

2025

719, 726, 753, 781, 857, 868, 1568, 1598, and 7061). The GVSU crew was assigned 11 sites for
the 2025 season (424, 450, 453, 508, 515, 524, 539, 572, 1279,183@), Their plan is to
assess and sample all assigned sites. The LSSU crew was assigned 9 sites for the 2025 season
(805, 811, 827, 833, 873, 903, 5046, 5757, and 7036). The UND crew has been assigned seven

sites for the summer of 2025 (510, 426, 19181991915, 1656, and 1653).

Panel Survey Resul{rom fall report)

Sampling started on 4 June 2024 and ended for the season on 14 August 2024. The following
tables list zones sampled for each site, a@tive species by site, and reptile and amphibian
species captured in fyke nets, respectively.

Vegetation Zones by Site

Site

Vegetation Zone

421

Phragmites

SAV

426

Phragmites

436

Lily

Typha

454

Phragmites

493

Typha

Dense Bulrush

499

PSP

Phragmites

Typha

515

Phragmites

Typha

Sparse Bullrush

5901

Typha
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Sparse Bulrush

616

Typha

Sparse Bulrush

617

Typha

629

Typha

Sparse Bulrush

632

Typha

Sparse Bulrush

635

Lily

Typha

642

Sparse Bulrush

Typha

719

Sparse Bulrush

736

DenseBulrush

770

Typha

Dense Bulrush

SAV

792

Dense Bulrush

Sparse Bulrush

Lily

Typha

795

Sparse Bulrush

Typha

Phragmites

817

Lily

857

Dense Bulrush

900

Lily

922

Lily

1279

Typha

1306

Lily

1598

Phragmites

Typha

SparseBulrush

1605

Typha

1626

Typha

Lily

Sparse Bulrush

1651

PSP

Typha

1652

PSP
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1915 Lily

Typha

1917 | Phragmites

Lily

Typha

7061 | Dense Bulrush

7079| Open Water

Non-native Species by Site

Site Common Name Taxa Name
436 | Round Goby Neogobius melanostomu
Freshwater
Tubenose Proterorhinus
Goby semilunaris

454 | Round Goby

Neogobius melanostomu

493 | Round Goby

Neogobius melanostomu

Goldfish Carassius auratus
499 | Round Goby Neogobius melanostomu
Goldfish Carassiuguratus

Common Carp

Cyprinius carpio

515| Round Goby

Neogobius melanostomu

591 | Round Goby

Neogobius melanostomu

Freshwater
Tubenose
Goby

Proterorhinus
semilunaris

617 | Common Carp (YOY

Cyprinius carpio

629 | Round Goby

Neogobiusnelanostomus|

632 | Round Goby

Neogobius melanostomu

635 | Round Goby

Neogobius melanostomu

642 | Round Goby

Neogobius melanostomu

719 | Round Goby

Neogobius melanostomu

736 | Round Goby

Neogobius melanostomu

770 | Round Goby

Neogobiusnelanostomus

1598 | Round Goby

Neogobius melanostomu

Freshwater
Tubenose

Goby

Proterorhinus
semilunaris
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Freshwater
Tubenose Proterorhinus
1605| Goby semilunaris
1626 | Round Goby Neogobius melanostomu
1651 | Common Carp Cyprinius carpio
Round Goby Neogobius melanostomu
1917 | Common Carp (YOY Cyprinius carpio
7061 | Round Goby Neogobius melanostomu
7079 | Goldfish Carassius auratus

Reptile and Amphibian Species Captured in Fyke Nets

Site Common Name Taxa Name
CommonSnapping Chelydra
421 | Turtle serpentina
Painted Turtle Chrysemys picta
Map Turtle Graptemys picta
426 | Painted Turtle Chrysemys picta
436 | Painted Turtle Chrysemys picta
Sternotherus
Musk Turtle odoratus
Map Turtle Graptemys picta
493 | Painted Turtle Chrysemys picta
Common Snapping Chelydra
Turtle serpentina
499 | Painted Turtle Chrysemys picta
Common Snapping Chelydra
515 Turtle serpentina
591 | Painted Turtle Chrysemys picta
Common Snapping Chelydra
617 | Turtle serpentina
629 | Painted Turtle Chrysemys picta
632 | Painted Turtle Chrysemys picta
635 | Painted Turtle Chrysemys picta
736 | Painted Turtle Chrysemys picta
770| Painted Turtle Chrysemys picta
817 | Painted Turtle Chrysemys picta
857 | Painted Turtle Chrysemys picta
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900 | Painted Turtle Chrysemys picta
1598 | Painted Turtle Chrysemys picta
1626 | Painted Turtle Chrysemys picta
Common Snapping Chelydra
Turtle serpentina
1651 | Map Turtle Graptemys picta
Painted Turtle Chrysemys picta
1917 | Painted Turtle Chrysemys picta
Common Snapping Chelydra
Turtle serpentina
7079 | Painted Turtle Chrysemys picta
Common Snapping Chelydra
Turtle serpentina
Map Turtle Graptemys picta

Extra Sites and Dat@rom fall report)

Site 7079 was requested as a benchmark by Dr. Alan Steinman of GVSU to document the
restoration of the Mona Lake celery flats. Sites 515 and 7061 were benchmarked by Dr. Don
Uzarski because they represent low and high extremes, respectively, along tinalste

gradient and have long term data sets. Site 792 was also benchmarked because it represents
somewhat high (mildly impacted) values along the disturbance gradient. These data will be
used for developing and improving our indices of biotic integnitgt edices of environmental
condition. Site 1598 was requested as a benchmark to gather historical data in the event of an
oil spill since it is close to the line 5 oil pipeline in the Mackinac Straits.

CMU collected extra soil cores, water samglesre and surface) and air samples for Dr.

Amanda Suchy who is leading the greenhouse gas project at CMU. GVSU also collected extra
water samples and air samples at most sampled sites for dissolved greenhouse gas analyses.
Water samples were not collected some GVSU sites due to lack of refrigerator space midway
through the season. These samples were delivered to Morgan Noffsinger at CMU for Dr.
Amanda Suchy. These data are not entered into the CWMP data management system and are
stored on drives and hdrcopies at the CMU Wetland Ecology Lab.
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Wetland Condition Observations and Resu(tsom fall report)

The CMU team noticed that water levels were low to the point where some zones could not be
sampled (predominantly Wet Meadow zones). Overall, most of the wetlands sampled by the
GVSU team were accessible by boat and intact. Wetland sediment ranged frgnogsaic
materials to gravel bottoms, influencing a wide array of sampling experiences. Water levels
were low, making navigation difficult at some sites but not impossible. Only two of the eleven
GVSU sites no longer had existing wetland habitat. FoL 8&U team, water levels remained
relatively high during the sampling season. Zebra/Quagga mussels were observed at site 719 in
northern Lake Huron.

Data Processinéfrom fall report)

Central basin teams are still in the process of entering habitat, fyke, and in situ field data. These
data are expected to be entered and QC’d with
and LSSU has been entered and QC’ d.

Nine macroinvertebrate samples were given to Bridget Wheelock from Central Michigan

University on 17 June 2024 at the training at site 515 from GVSU. On 19 August 2024, 57 water
samples (raw, filtered/dissolved nutrients, and dissolved filtered ions) &nd 4

macroinvertebrate samples were delivered to Morgan Noffsinger at Central Michigan University

by Emily Eberly of Grand Valley State University. On 18 September 2024, 24 water samples

were delivered to Morgan Noffsinger at CMU from Notre Dame. Water sssrippm LSSU will

be shipped to CMU by the end of September. Macroinvertebrate identification is underway in

the CMU and UND labs. Macroinvertebrate identification has not been completed yet for

LSSU s summer 2024 sampl es, leddoySilas®unh, wholhasgi n i n
been identifying LSSU samples for the past several years.

Nineteen chlorophyth samples were mailed to the Lamberti Lab at the University of Notre
Dame on 20 August 2024 for processing from GVSU. The Chloraghytiples were received
by the lab on 21 August 2024 and are being processed with results expeaadyir2025. LSSU
and CMU will be shipping their chlorophslsamples by the end of September. Once these
samples arrive, they will likely be analyzed in December.

Update:For CMU, all habitat and fyke data have been entered into the CWMP database and

QC’' d. Chal orecspul ytisl have been received and wil|l
by the end of March. All water quality processing is finished, and data has bésne@ and
QC"d in the CWMP dat abase. Al | CMU and GVSU i

crew. Samples are still in the process of bei
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however, we are planning on having this finished by April 1, 2025. We are planning on trading
randomly selected samples with another lab within CWMP for secondary QA. All flagged errors
within the DVI have been addressed for 2EA@1 and we are working d2011-2015 flagged

errors.

For GVSU, all data entry for fish/invert/WQ was completed between September 9, 2024, and
October 15, 2024. Data QC was completed between October 15, 2024, and November 15, 2024.
All WQ | aboratory results were enbered into t

For ND, all 2024 habitat and fish data have b
ChlorophyHa analysis is about 60% complete, and we are planning on having it finished and

sent out by March 21, 2025. Macroinvertebrate identification is about 66ftplete, and we

are planning to have it finished and entered into the database before April 1, 2025. We are

planning on trading samples with our collaborating QA laboratory within the next month.

For LSSU, Macroinvertebrate ID is complete, and data entry and @Gnapéete. QC samples

are being sent to NRRI for the final check this week. Chlorealayialyses were sent to ND in

October, but they have not been received to date. Water quality data were received from CMU

and entered i nto t heevdwetwarked throughaali dhta @e€ficaion We b e
reports to correct past data entry or collection errors.

Mid-season QC Check Finding®m fall report)

Bridget Wheelock provided the mi&kason QC check for the CMU crew and observed sampling
in accordance with the SOP at site 1605 on 23 July 2024 and 24 July 2024 with no issues
reported. The crew correctly located sampling points, collected data, andifdehtish species.

The midseason QC check did not occur for GVSU this season as Dr. Carl Ruetz was unable to
participate in the midseason QC check. Crew leader John Lawrence was with the field crew
during all stages of sampling and observed that sampling occurred in acoerdvith the SOP.

Uni versity of-sedson QCechetkaen@redson 17iJudy 2024 and 18 July 2024 by
ND’s PIl, Gary Lamberti. He was | argely satisf
adjustments in regard to efficiency (they were spending more time tiesessary

enthusiastically talking about the fish they captured). However, he was impressed with
everyone’s fish identification skills.

Research technician Nikki Perigo provided the-sadson QC for LSSU and observed that
sampling occurred in accordance with the SOP.
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Audit and QC Report and Findin¢fsom fall report)

Al field data have been entered into the dat

Lake Superior State University.
Additional Funding and Projectdrom fall report)

Dr. Amanda Suchy from Central Michigan University is leading a project funded by CIGLR where
they are investigating spatial and temporal drivers of dissolved greenhouse gases (GHGSs) in
coastal wetlands of the Great Lakes. By leveraging the sampling ddhe BYVMP they are

able to collect dissolved gas samples across a large spatial scale which would not be possible
with one sampling crew alone. They will examine how dissolved GHGs are affected by water
chemistry, vegetation cover, and surrounding land.0&#th a few measurements of this kind,

this study will provide baseline data for emissions of GHGs from coastal wetlands of the Great
Lakes, which can inform future investigations and climate models for the region. She is also
investigating patterns of mroplastic deposition in coastal wetlands of the Great Lakes and
whether wetland connectivity to the open water environment, vegetation cover, or land use
are predictive of microplastic concentrations. For this project, sediments are collected at a
subsetof coastal wetlands sampled by the CWMP and microplastics are quantified using
density separation. Preliminary results suggest that wetland connectivity and vegetation cover
are more predictive of microplastic concentrations than nearby land use.

Other Collaboration Activities
None

Other Data Requests

None

Related StudenResearch

Morgan Noffsinger, a CMU graduate student and crew leader, is using GLCWMP data for her
thesis regarding the effects of changing water levels on fish communities within Great Lakes
coastal wetlands. CMU undergraduate student Julia Shablin is lookingrapfastics

composition in soil and additional water samples collected by central basin teams at all sampled
2024 sites. CMU undergraduate student Marta Kendziorski (former vegetation and
fish/invertebrate/water quality crew member) is using CWMP data tklat relationships

between focal bird species presence and invertebrate community data.
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Emily Eberly, a graduate student under the advising of Dr. Matt Cooper, is using data collected
through the GLCWMP for a thesis project analyzing multiple indicators as an assessment of
wetland health. Emily presented a poster at the Michigan chapter 8f #&fhual meeting using
data from the GLCWMP in February 2025.

Eberly, E.A., Brady, V. J., Lamberti, G. A., Ruetz Ill, C. R., Uzarski, D. G., & Cooper, M. J. (2025,
February 121). Fish assemblages in Lake Michigan coastal wetlands [Poster Presentation)].
Michigan chapter of the American Fisheries Society, MarqubtieUnited States.

LSSU undergraduate student Clayton Robertson presented his senior thesis on use of coastal
wetlands in the St. Marys River by black bass at the Michigan American Fisheries Society
conference last March and Clayton was awarded the best student poster a@anthor Arnold,

an LSSU undergraduate student, is conducting his senior research on the extent and effects of
hypoxia on coastal wetland fishes in the St. Marys River. Connor collected DO and fish data
during the day and night at two wetlands that expemerhypoxia and two that do not. He will
present his research at the senior symposium in December.

US CENTRAL BASIN VEGETATION TEAM
Team Members

Dr. Dennis Albert, PI, wetland vegetation ecologist/botanist (since 2011)
Matthew Sand, crew leader, wetland plants and water chemistry (since 2017)
Kim Schraitle, CMU lab manageetland plants (since 2022)

Katlyn Groulx, CMbrew leader, wetland plantsince2023)

Two CMU summer field technicians (302

= =4 4 4 2

Training

Matthew Sand (5 years of crew leader experience) refreshed Emma Waatti (second year
graduate student and creveader) and trained Katlyn Groulx (second year on crew, first year
crew leader) the week of June 1A¥une 20th. This included SOP training and sampling logistics
as a crew leader. On June 18th, Matt Sand refreshed/trained Emma, Katlyn and the two new
technicians in Mount Pleasant wetlands. Topics covered included: identification of common
Michigan coastal wetland macrophytes, proper use of GPS for taking waypoints, using a
compass to set transect bearings, percent cover estimation, collection of plargggdert ID,

and completion of datasheets.



EPAGLNPGL-00E015676
Semiannual report

April 205

Paged6 of 205

Matt Sand refreshed/trained Emma Waatti, Katlyn Groulx, Kim Schraitle, and the two new
summer field technicians on4gitu vegetation protocols at Nayanquing Point Wildlife Area
Wetland (493) in Linwood, MI on June 19th, 2024. They also calibrated iralipielcent cover
estimates.

On June 14th, 2024, the crews and lab managers met with Dr. Dennis Albert via Webex to
discuss the upcoming sample year and ask questions about macrophyte identification and
sampling protocols. Following the meeting, crew members were tested on a subset of
specimens covered in training PowerPoints and collected from Mount Pleasant wetlands. Crew
leaders/lab managers, Emma Waatti, Katlyn Groulx, Matthew Sand, and Kim Schraitle all
correctly identified at least 90% of the specimens.

Update:Matt Sand will lead a plant identification and sampling protocol training inJuite,
and Dr. Dennis Albert will lead a virtual plant identification training in late June for the 2025
field season.

Challenges and Lessons Learr{édm fall report)

Due to water levels dropping from the previous highter years in 2020 and 2021, the
patterns of vegetation zonation still continue to beflax within the wet meadow, emergent,
and submergent vegetation zones. This made it difficult to judge the stpuint in a few
central basin wetlands. Some start waypoints were placed at small tree lines that are now
standing dead; in these cases, the starting waypoint was pushed back to the new, well
developed tree line. When samplers were unclear on how to treaes, they consulted one of
the more experienced crew leaders, Matthew Sand, for confirmation and additionally added
information about zonation in the notes section on the data sheets.

At some sites, crews also experienced difficult or dangerous sampling conditions due to the
drop in the water levels. One site in particular, Bar Lake Wetland #2 (1279), the sample crew
experienced deep organic matter in the inundated areas of the wet{&iglre31). They could
only sample this wetland by slowly canoeing through the dense floating vegetation and muck.
Additionally, at Swan Creek Wetland (1915), there was no way to access the start waypoint
other than walking through several meters of inn@sPhragmites australis that was in deep
organic matter. Private property bumped up to the start point, therefore, no start waypoint
was taken at the site, and was instead taken via Google Earth later in the lab.
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Figure3l. Dense vegetation with extreme depths of organic matter found at Ba
Lake Wetland #2 (1279) in 2024.

Site Visit List

The Central Basin vegetation crews sampled 43 sites: 24 panel sites from 2024, 5 resampled
panel sites from 2023, 8 benchmark sites, and 6gample panel sites from 2025.

Goulais River Wetland (5357) was the only Canadian panel site sampled by the Central Basin
crew with all others being in the United States.

Crews could not access 2 sites due to either landowner permissions or access issues.
Landowner permission and access could not be obtained for Palmers Point Area Wetland (918)
and Bass Cove Area Wetland (757), so these sites were rejected from 2024 gamplin

Update:45 sites have been assigned the Central Basin vegetation crew for the 2025 field
season. Of those sites, 35 are panel year sites, 6 are resample sites from the 2024 field season,
and 4 are benchmark sites. The benchmark sites are East Saginaw Bay Cetiatal 3%

(515), Mackinac Creek Wetland (616), Point St. Ignace Wetland (1598), and Indian Harbor
Wetland (7061). All were requested by Dr. Don Uzarski and Dr. Denny Albert. Site 515
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represents high disturbance, 616 is one of the most protected sites on Lake Huron and
represents low disturbance, 1598 is being monitored due to potential environmental changes in
the Straits of Mackinac, and 7061 is one of the most pristine sites onMliakéyan and

represents low disturbance.

Panel Survey Resul{from 202 sampling)

In the US Central Basin, the first day of vegetation sampling took place on Jyrz02g, and

the last day of sampling took place on Septembiir824. Sampling was conducted in order

from Southern Sites (Lake Erie and SE Lake Michigan) to Northern Sites (Lake Superior) to catch
vegetation when most fertile and identifiable.

Most anthropogenically disturbed sites (i.e. Swan Creek Wetldtfill5, Mouillee Marsk

1917, West Saginaw Bay ##99) lacked the presence of wet meadow zones due to invasive
Typhaand Phragmitesthese sites generally had less species observations as well. Several
island sites of little disturbance (Hog Island Wetland-#266, Jensen Harbor Wetlardl279,
and Temperance Island Wetland #1605) had vergliverse wet meadow zones but sparse
emergent vegetation and almost no submergent vegetation due to wave energy.

In general, we noted a few expansions of invasive species and a few new sites for newly
collected species. Species that were later identified by Dr. Dennis Albert as new observations,
were sent to Todd Redder to be placed on the Michigan Coastal Wetlayetation master list.

Iris lacustrigDwarf Lake Iris) was observed near the sample transects at Thompsons Harbor
Wetland #1 (572) but not in any quadrats. This species is well established in this area of the
state, but its continued presence is still notewortiRorippa aquaticgLake Cress) was

observed with small percent cover in a quadrat at Munuscong Lake Wetland #5 (795). This is a
unique submergent species of Special Concern status, which often loses all of its leaves when
collected, but our collection arrived intact, atiugh it promptly lost a few leaves to assist in
identification! This observation will be sent to Michigan Natural Features Inventory as it has not
been recorded in this county before.

Update:The three panel sites from 2024 with the highest species richness are Nayanquing Point
Wildlife Area Wetland (493) with 92 taxa, Duck Island Area Wetland (736) with 87 taxa, and
Cheboygan Area Wetland #3 (591) with 84 taxa.

Six sites were sampled for the first time in 2024: Trenton Channel Wetland (426), Thompsons
Harbor Wetland #1 (572), McKay Bay Wetland (719), Jensen Harbor Wetland (1273), Bar Lake
Wetland #2 (1279), and Goulais River Wetland (5357).
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Invasive species recorded in 2024 include:

Invasive Species Sites

Acorus calamus 817, 922+

Agrostis gigantea 1273, 1605t, 1783+

Butomus umbellatus 436, 1917ft

Centaurea stoebe 572, 1605+

Cirsium arvense 792*t, 79915t900*%,

Frangula alnus 1306 T

Hydrocharis morsusanae 421, 436, 493, 515*, 591, 792*, 795, 1915, 1917

Linaria vulgaris 454t, 591t, 616*T

Lysimachia nummularia 421t, 616*ft

Lythrum salicaria 436, 444, 493t, 4991, 515
792* 1, 795+¢, 817, 922, 13
7079*

Myriophyllum spicatum 719, 736, 9221, 1306, 1651

Nitellopsis obtusa 493%f, 13061, 1651*+

Pastinaca sativa 736t, 1563f*

Persicaria lapathifolia 7951, 1563*F

Persicaria maculosa 736, 770t, 857ft, 1598*, 1

Phalaris arundinacea 436t, 444, 493, 499, 5796,

770, 792*, 817, 900, 922, 12731563, 1626, 1783, 7061*,

7079* ¢
Phragmites australis 421, 426, 436, 444, 493,49%,1 5 * , 8 1 I588*, 1
1651*, 16527, 1915, 1917,

Poa compressa

1273, 1605, 7061*

Potamogeton crispus

421, 426, 493, 515*, 1306, 1651*, 1652, 1915

Typha angustifolia 493, 591, 616*, 617, 629f7
1279, 1 31056613,t, 1605t, 1626,
Typha glauca 436, 4441, 499, 616*,, 13661 7

1598*, 1626, 1651*, 1652, 1917, 7079*

*Extra/Benchmark site
tFirst

observation

occurred in 2024.

- First time sampling occurred in 2024.
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Michigan Species of Special Concern recorded in 2024 include:

Species of Special Concern | Sites
Myriophyllum alterniflorum 635t, 857t

Nelumbo lutea 1915, 1917

Ranunculus gmelinii 591+

Rorippa aquatica 795t

tfFirst observation occurred in 2024,

Pinguicula vulgaributterwort) was observed at Jensen Harbor Wetland (1273) but not in any
guadrats.

Extra Sites andata(from 2024 sampling)

Benchmark site East Saginaw Bay Coastal Wetland #5 (515) was sampled on August 8th, 2024.
This site was selected again as a benchmark to tracktemngtrends at a site that was highly
degraded throughout earlier lontgrm sampling. This season, apparéetbicidal treatment of
invasive Phragmites australis resulted in low species cover and relatively high percentages of
standing deadPhragmites australigFigure32).

Mackinac Creek Wetland (616) was sampled on July-dath 30th, 2024. This is a highality,
well-protected site that has a long history of sampling prior to the beginning of the CWMP, as
well as having been regularly sampled as part of CWMP.

Munuscong Lake Wetland #2, #3, Munuscong River Delta (792) was sampled on August 27th,
2024. This site was sampled as part of a restoration project looking at the response of invasive
Typha x glauca (hybrid cattail) and Hydrocharis meranae (frogbit) ¢ various harvest and
treatment approaches.

Point St. Ignace Wetland (1598) was sampled on July-29i 30th, 2024, to track the

potential environmental changes in the Straits of Mackinac. The only notable change that was
observed is that there are several more open pools/patches of Typha x gladaavasive
Phragmites australis.

Kalamazoo River Wetland (1651) was sampled on June-23ith 2024, and Douglas Bayou
Wetland (1652) was sampled on Juztsh-26th 2024. These sites are being monitored post
herbicide treatment of invasive Phragmites.

The pristine Indian Harbor Wetland (7061) benchmark was sampled on July 17th, 2024. The
presence of Myriophyllum spicatum was first noticed at this site in 2022 and it was observed
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again in 2024. When sampled in 2023, there was notation taken on the presence of Typha x
glauca which was not noted when sampled in 2024.

Mona Lake Celery Flats
Wetland (7079) was
sampled on September
6th, 2024. This wetland
was sampled to monitor
the reconnection to the
Great Lakes and the 1e
establishment of wetland
vegetation to a previously
cultivated celery pond,
although restoratiorfor
this site has not
commenced. The crew
noted a lack of zonation
again this year at this site.
Two transects had only an
emergent zone and one
transect had only a
meadow and emergent
zone. One of the transects
sampled had evidence of
mowing invasive
Phragmites australis and
invasiveLythrum salicaria
The substrate at this site
was coated by a layer of
loose sludge and the
water clarity was very
low. Hardly any
submergent plants were

Figure32: ComparisometweeninvasivePhragmites australiat East
Saginaw Bay Coastal Wetland #5 (518B)3(Top) and2024
(bottom)

documented at this site.

The data for all these sites will be entered into GreatLakesWetlands.org web site.
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New to the sampling program this year was data taken at the start point of each transect.
Kendalyn Town, a graduate student at SUNY Brockport under Rachel Schultz is looking at the
vegetation composition of the upland edge of the wetland for her thesigeptoCrews were

given sampling sheets to obtain information on plant species in a quadrat at the start point of
each transect. Crews would then collect unidentified plants from each site and transect to be
sent to SUNY Brockport for identification by Kalyn Town. An example quadrat from
Kendalyn’s wupland edg®8belsvampl ing is seen in

Figure 3: Upland edge quadrat for Suny Brockport student, Kendalyn Town atl§laok
Area Wetland (736) in 2024

Update:

The three benchmark sites sampled in 2024 with the highest species richness include Indian
Harbor Wetland (7061) with 83 taxa, Mackinac Creek Wetland (616) with 63 taxa, and East
Saginaw Bay Coastal Wetland #5 (515) with 55 taxa.

Wetland Condition Observations and Resu(fsom 2024 sampling)

The most visible trend noted by sampling crews is that the vegetation zonation was impacted
by receding water levels. In many sites, the remains of dead woody plants or Typha sp. persist
in the wet meadow and upper emergent zones. Some sites however, appba establishing
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more distinct zonation following the years of fluctuating water levels. For example, at Point aux
Chenes Wetland (436), the Central Basin crews noted that the upper emergent zone of Transect
3 had higher coverage values than in 2023 (Figdje

Figure34: Comparison between sample point 6 of transect 3 at Point aux Chenes
Wetland (436) in 2023 (Top) and 2024 (Bottom)
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Another observation from Dr. Albert while doing plant identification was that there were far
more fertile (flowering) plants collected in the meadow zone than in recent-wigter years,
representing a broad diversity of plants including sedges, rushesksp r ushes, St .
aster, goldenrods, etc. In contrast, the number of submergent plants collected dropped
significantly from recent higlvater years.

Data Processing

Dr. Dennis Albert has finished the last of the plant identifications, and data entry will begin in
October 2024. All data was entered agaality-checked by February 2025.

Update All 2024 vegetation data was entered into the GreatLakesWetlands.org database.
Mid-season QC Check Finding®m fall report)

Matthew Sand completed mideason QC checks. Matt Sand, Emma Waatti, Katlyn Groulx, and
their respective crews completed Jensen Harbor Wetland (1273) on July 18th 2024. Each crew
completed their own transect at this site. Matt Sand quatith e ¢ k e d nEOmnKaa' tsl yan ' s
transects by resampling the first quadrat to verify location, percent cover estimates, and plant
identification. No corrections to transects were needed for both sampling crews

Audit and QC Report and Findings

A CMU technician began entering 2024 vegetation data to GreatLakesWetlands.org in October.
When the entry wasompleted, data was qualitghecked by Emma Waatti, Matt Sand, and

Kim Schraitle. Finally, data wias reviewed by Dr. Dennis Albert. There were no data entry issues
noted for the Spring 2025 report.

Update:All entered vegetation data was qualithecked by Emma Waatti or Katlyn Groulx,
final-checked by Matt Sand or Kim Schraitle, and reviewed by Dr. Dennis Albert.

Additional Funding and Projects
None
Other Collaboration Activities

There are no external collaboration activities to report for the 2024 field season other than the
internal collaboration with Kendalyn Town from SUNY Brockport under Rachel Schultz.

CWMP vegetation data and IBIs from 202 was used to develop Great Lakes status and
trends for The State of the Great Lakes 2025 Wetland Vegetation report.
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Other Data Requests

Per agreement, a list of species encountered/observed in 2024 will be sent to outside entities

to be able to have site access on their conservancies and properties. This includes Detroit River
International Wildlife Refuge for Swan Creek Wetland (1918&lg Diraverse Conservancy for
Mackinac Bay Wetland (617), Duck Island Area Wetland (736), and Mackinac Creek Wetland
(616B), and GI Nature and Land Conservancy for Trenton Channel Wetland (426).

Related Student Research

Dataf rom 2023 will be used Iin a student’s resea
Emma Waatti, will be using 2023 CWMP vegetation data to assess the effects of road salt on
wetl and vegetation for her master’s thesis re

CANADIAN CENTRAL/EASTERN BASIN BIRD/ANURAN TEAM AT BIRDS CANADA,
PORT ROWAN/LONG POINT, ONTARIO

Team Members

Dr.Doug Tozer, PI, waterbird and anuran ecologist (since 2011)
Jeremy Bensette, bird and anuran field crew (since 2014)

Tim Arthur, bird and anuran field crew (since 2017)

Tyler Hoar, bird and anuran contractor (since 2011)

Nadine Litwin, bird and anuran contractor (since 2011)

= =4 4 4 2

Training

All four field crew members / contractors will receive training refreshers via Zoom in early April
2025. Topics will include sitgelection and station placement; anuran and bird survey field
protocols; reporting; safety procedures; data entry; and GPS procedures. All members
previously showed comprehension of the topics through written and practigaéraon tests

and successfullpompleted the online anuran and bird identification tests.

Challenges and Lessons Learned

Field work in 202 went smoothly with no noteworthy challenges. With all team members
havingmanyyears of experience working on the projesampling progressed as planned.
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Field work in 202 looks straightforward for us. We foresee no issues and many of the sites we
have visited in multiple previous years.

Site Visit List

We considered 58 sites for sampling in 2024, which consisted of 2 benchmark sites, 7 resample
sites, 6 presample sites, and 43 panel sites. We surveyed 42 of the 58 sites for anurans and/or
birds. We were unable to survey 16 of the sites due to issudsatitaining landowner access

or safety.

We are considering 59 sites for sampling in 20@%ch consist of 51 panel, 7 resample, and 1
specialrequest benchmark sites. We will attempt to survey 47 of these 57 sites. We are unable
to survey 10 of the sites due to the following:

1 issues with obtaining landowner access (4 sites)

1 safety (6 sites)

Panel Survey Resul{from fall report)

Sampling for anurans occurred from 14 March until 5 July 2024 and sampling for birds occurred
from 20 May to 9 July 2024. Of note were 133 point occurrences of 8 Ontario bird species at
risk or of conservation concern.

No. Occurrences

2023 2024

Species ONESA/SARA Status* (n = 45 sites) (n =42 sites)

Bald Eagle Special concern 14 20

Bank Swallow Threatened 12 20

Barn Swallow Threatened 49 43

Black Tern Special concern - 12

Bobolink Threatened 1 -

Chimney Swift Threatened 7 6

Common Nighthawk Threatened 2 2

Least Bittern Threatened 30 28

Redheaded Woodpecker Endangered 1 2

Total 116 133
*Status is the assessment of greatest cHESA)ofamadba'sed on

Species at Risk Act (SARA).

Also of note were 9 occurrences of Chorus Frog, some populations of which are listed as
threatened in Canada (we logged 11 occurrences in 2023).
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Extra Sites and Dat@drom fall report)
We sampled 1 benchmark site2024: Hillman Marsh (5422) in Lake Erie.

We collected additional habitat data at each bird and anuran sample point following a slightly

modi fied version of Birds Canada’s Great Lake
protocol. These data are being collected to augment spduadstat relgionship models,

especially for certain marsh bird species, some of which are strongly influenced by local

vegetation characteristics (i.e., within a few hundred meters of the sampling point), and are
stored in an Access dataeaveraisRort BawanBOntartbs Canada’

Wetland Condition Observations and Resu(ftsom fall report)

We sensed that the abundance of secretive marsh birds continued to be relatively high at
survey stations with suitable emergent vegetation in 2024 compared to most previous years
since 2011. By contrast, these species were absent or at lower abundaramaetations with
especially high water where emergent vegetation was relatively sparse. Our observations are
reflected in the relationship between lake levels and the number of secretive marsh bird
detections over the years, with higher lake levels geteraelding higher abundance of

secretive marsh birds (séggure . Our observations are also reflected in the results reported

by Homan et al. (2021) and Tozer et al. (2024), who used CWMP bird data from throughout the
Great Lakes across several years to show that higher water levels generally yield higher wetland
bird occurrence and abundance.

Data Processing

All ofour data havebeen entered into and checked in the CWMP database.
Mid-season QC Check Findings

Mid-season checkwill be performed in midJune.

Audit and QC Report and Findings

No issues to report.

Additional Funding and Projects

Wereceivewddi ti onal funding to augment the bird a
10-year trend analysis for birds, as well as for anurans, using all of the CWMP data from Canada
and the US. These projects are described further in the next section.
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Other Collaboration Activities

The CWMP bird and anuran team is collaborating with Danielle Ethier, Bird Population Scientist
at Birds Canada in Port Rowan, Ontario, to calculate bird and frog trends in coastal wetlands
throughout Canada and the U.S. based on CWMP data. The bird paymev published:
https://doi.org/10.1093/ornithapp/duad062and the frog paper is in press with Ecosphere. The
abstract for the frog paper is included at the end of this section.

The CWMP bird and anuran team is also collaborating with the other CWMP teams on a book
entitled “Limnology of Coastal Wetlands Assoc
aut horing the “Wildlife” c¢chapt ermationtbasédloe b o ok,
CWMP data. The draft abstract for the chapter is included at the end of this section.

Birds Canada started working with Parks Canada to see if the Index of Biotic Condition (IBC,
Howe et al. 2023) for birds and frogs might meet their wetland monitoring and reporting needs
at 1) Lake Superior National Marine Conservation Area, 2) Point Ratemal Park (Lake Erie),
and 3) Thousand Islands National Park (Lake Ontario). Initial meetings are promising. The
ongoing, standardized IBCs for birds and frogs from throughout the Great Lakes based on
CWMP data are especially attractive to Parks Canmetause they provide an ideal reference
within which to place results from these 3 Canadian parks.

Other Data Requests
Nothing to report
Related Student Research

Nothing to report.
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Figure35. Higher lake levels on lakes Huron, Erie, and Ontario generally yield higher numbers of
detections of secretive marsh birds of conservation concern (American Bittern, American Coot,
Common Gallinule, Least Bittern, Pigiled Grebe, Sora, Virginia Rail)tbg Canadian
Central/Eastern basibird survey team. This is because rising and higher lake levels inundate
emergent vegetation and break up dense stands of emergent vegetation, which is preferred by
of these species. Standardized lake levels weleutated by subtracting the lorggrm mean for each
lake from the annual mean for each lake and dividing by the standard deviation, given the refereg
value is the same for all lakdsternational Great Lakes Datum 1985ecretive marsh bird detection
per station were calculated by summing the number of individuals observed on any of the visits
station in each year, and dividing by the number of stations surveyed in each year.
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Occurrence patterns and trends of frogs in coastal wetlands of the Great Lakes
call for further habitat restoration

Douglas C. ToZéf, Annie M. Bracey Valerie J. BradyMichael F. Chislogklan J. H. Ciborowki
Matthew J. Coopér Giuseppe E. FiorihoThomas M. GehridgErin E. Gnass Giés&reg P. Grab3s
Anna M. Harrisofy Robert W. How® Gary A. LambeftiGregory J. LawrenteGerald J. NierfhiDonald
G. Uzarskj Bridget A. WheeloékDanielle M. Ethiéf

Countless wetlands have been lost and degraded globally making amphibians the most threatened
vertebrate class. However, despite facing extensive threats and stressors, coastal wetlands of the
LaurentianGreat Lakesf North Americal@kes Superior, Michigan, Huron, Erie, and Onjasiitl

support sizable populations of frogs (order Anura, including toatle)used datdrom the Great Lakes
Coastal Wetland Monitoring Program to quantify the fiester annuabccurrenceprobabilities and

trends (20112023) of eightmarshbreedingfrog species, or groups of species, at 1,550 point count
locationsin 747 coastal wetlands throughout the Great Lakasad to assess 11 potential drivers of
occurrence Sampled wetlands/ere marshes greater than 4 ha in area with a permanent or periodic
surfacewater connection to an adjacent Great Lake or their connecting river systsnsss our study
area,green frog [ithobates clamitarjsoccurrence increased by 8% per year, whedasus frog
(Pseudacrisnaculata P. triseriat) occurrencedecreased byl4%per year.We found more positive or

stable trends iroccurrence among lakes and species (85%) than negative trends (15%). Occurrence of all
species was negatively associated with one or two indicators of poor water quality: specific
conductance, ammonium nitrogen, nitrate nitrogen, and urban and agriculkamal cover in the

surrounding watershed (median area: 12%nOccurrence of multiple species was positively associated
with high lake levels and surrounding wetland (< 250 m) and forest (< 2.5 km) land cover and negatively
associated with surrounding rdadensity (< 2.5 km). Even though occurrence of most species was
increasing or stable and was relatively high (> 50%), all will likely benefit from conservation actions. Fifty
to 90% of Great Lakes coastal wetlands have been lost and converted to antbnip&nd uses leaving

frog populations at a fraction of their former, original sizes. Therefore, extra precaution is critical to help
ensure their growth and persistence. Improving water quality, increasing natural forest and wetland

land cover within 2.%m, and reducing roads within 2.5 km of Great Lakes coastal wetlands will help
conserve these important indicator species in this globadtognized but imperiled ecosystem

Satus: in press, Ecosphere.

Limnology of Coastal Wetlands Associated with Large Freshwater Lakes
Wildlife

Douglas C. Tozer, Annie Btacey, Giuseppe E. Fiorifityjn E. Gnass Giese, Robert W. Howe, Grelyory
LawrenceBridget A. Wheelockrhomas M. Gehring

Abstract Coastal wetlands of large lakes (CWLLS) are used by numerous wildlife species, including birds,
mammals, reptiles, and amphibians. Our main purpose in this chapter is to explore what makes CWLLs
unique among wetlands with respect to wildlife use and covaton. We pursue the following

objectives for wildlife in CWLLs: 1) describe diversity; 2) overview influential factors; 3) explore a
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selection of conservation solutions; and 4) discuss areas for further research and a call to action. We
highlight that highquality wildlife habitat is creatednaintained, and influenced iCWLLs by 1) waves,
seiches, and ice scour; 2) fluctuating water levels; 3) littoral sediment transport; and 4) unique
hydrogeomorphic characteristiesall of which are stronger in CWLLSs, or only occur in CWLLSs, compared
to other wetlands. Given their higkalue for supporting healthy wildlife populations, we stress that
CWLLs should be given priority for permanent protection, restoration, and conservation, including the
implementation of conservation measures and actions flaatlitate resilient and adaptable wetlands

the face of future extremes due to climate change

CANADIAN CENTRBASIN FISH, INVERTEBRATE AND WATER QUAMTY TEA
AT THE UNIVERSITY OF WINDSORJAINIERSITY OF WISCONSIN RIVER FALLS

Team Members

Dr.Jan Ciborowski (UW), PI, aquatic ecologist, (since 2011)

Dr.Joseph Gathman (UWRF);h aquatic ecologist, team leader (since 2011)
Li Wang (UW), GIS specialist, data/QC manager (since 2011)

Michelle Dobrin (UW), lead invertebrate taxonomist (since 2011)

Stephanie Johnson (UW), crew leadad labteam member(since 2016)

Emilee Mancini (UW), fieland labcrew member (since 2020)

Julia Santini (UW), fielhd labcrew member(since2023

=4 =4 4 4 48 a8 A

Training

All crewmembers in 2025 will have at least two years of experience on the project. Most have
many years of experience. Refresher training will be carried out at University of Windsor in
early June under the supervision of Pl Joseph Gathman and experienced crdvemem
Stephanie Johnson. All fieldegv memberswill review updates to the QAPP and SOP
documents, and receiviastruction in GPS use, assessment of-sitigability criteria(open

water connection to lake, presence of a wetland, safe adcatentificationof vegetation zones

to be sampled, water qualitgample collection, preprocessing and shipmampleso water
quality labs, calibrating and reading field instruments and meters, setting, removing, cleaning
and transporting fyke netgleaning and transporting boats and other sampling equipmamd,
protocols for collecting and preserving macroinvertebrates. Allfoeélv memberdiave been
certified for identifying common fishes and SpeeatdRisk through the Royal Ontario
Museum’ s c ou rfisagonin B023orearher.i dent i
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Thecrew leader in 285 will beco-Pl Joseph Gathman, who has been a Pl since the beginning of
the CWM program and has been identifying fish and macroinvertebrates for three decades. He
will lead the crew in the field at almost all sites, except at a few local (close to Windsor) sites
where the field crew might be led by Stephanie Johnson, who has many years -af éeid
supervision experience in the CWM project. Gathman will also prescreen the suitability of
sample sites, coordinate all logistics, secaceommodations, and obtain sampling permissions
where necessary

Challenges and Lessons Learned

We have nothing new to report here based on our 2024 experiences. As was the case in 2023
and 2024, water levels LakeEie and Lake Huroare anticipated to continue their mukjear
decline, so we do not expect to face the highter challenges of earlier years, meaning that it

is unlikely that we will have to employ the degmter sampling procedures that were followed
during the recent lgh-water years.

Site Visit List

We anticipate sampling®sites during the 202field seasonpne of whichis abenchmark site
(5422- Hillman Marsh)Four sites will be rsample sites that were sampled in 2024, and five

will be presample sites (sites that will be-sampled in 2026). Three sites will require permits

to be issued prior to sampling: site 5702 is an Ontario Provincial park and willerequi
scientificcollection permit; site 5422 is a conservation area requiring a permit from the Essex
Region Conservation Authority; asde 6001 is a private hunt club requiring special permission
for entry. A few sites assigned to us are sites that have been inaccessible in the past, so in lieu
of these we will sample a few Lake Ontario sites that were assigned to the Canadian Wildlife
Service based in Toronto, as we have done several times in previous fsarsprevious years,

we will sample Hillman Marsh as a benchmark site to support the monitoring work of the Essex
Region Conservation Authority, which has designated this siteCamaervation Area.

Panel Survey Resul{§rom fall report)

Field sampling began on June 23 at site 5585, MacGregor Point Wetland 2, and was finished up
in the first week of September at site 5422, Hillman Marsh.

Fishes collected over the summer largely consisted of the usual sp@&esaughttwo fish
SpeciesAt-Risk (SAR) in Canadae Potted gar (Lepisosteus oculatyscollected at site 504,
Flat Creek Wetlanc&andone bBkechubsuckerErimyzorsucettg at site 5831, Rondeau
Provincial Park (both sites were on the Canadian shore of LakéREgarding nomative
species, we caught relatively few common cagrinus carpioor goldfish(Carassius aurats
compared to most previous years, but found round gobMsogobius melanostomyand
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tubenose gobiesRroterorhinus semilunafist several sites. Reptiles observed included many
painted turtles Chrysemys picjaa few snapping turtlesChelydra serpentinaand several
musk turtles Sternotherus odoratysplus one northern map turtleégraptemys geographig¢a
Northern water snaked\erodiasipedor) were observed at multiple sites.

As in 2023, as compared to many earlier years we had an unusually large number of samples
with relatively few invertebrates, i.e., fewer samples of 150 individuals could be collected
within the prescribed time than is usuatlye case. Nomative invertebrates collected included

a number of zebra mussedsd the snailBithyniatentaculata, at several wetlandand one
occurrence of the amphipgdEchinogammarus ischnu@t site 5574Lypps Beachon the
Canadian shore of Lake Eflde relatively large nuber of zebra mussels collected in dipt
samples may have been a result of the earlier gtter years which may have allowed the
mussels to colonize the wetlands.

Extra Sites and Dat@drom fall report)

Point Pelee Marsh 2 (5762), in Point Pelee National @mtario, Canadawas sampled for the
sixthtime in 2021 as a benchmark site cooperation with Parks Canada, which is conducting a
multi-year restoration project to increase the amount of opeater area at Point Peleén

2018, the barrier beacthat protected the marsh broke open during a series of strong storms/
seiche events, and the breach had remained opetil 2022.Park personnel are interested in

our monitoring changes as they proceed with their restoration work as well as changes
resulting from the breach and recreation of the barrier beach. The water in the marsh has been
too deep for fish sampling for the lasks/ears, so we collected only water quality

samples/data and invertebrate samples

The other benchmark site in 2024, Hillman Marsh, is a large wetland near Point Pelee, which is
overseen by the Essex Region Conservation Authority (ERCA). We have frequently sampled this
wetland in collaboration with ERCA personnel to assist them in trgaktianges over the years.

In 2024, we sampled macroinvertebrates and water quality at the marsh. Fishes were not
sampled because the water was not deep enough to allow us to set fyke nets.

Wetland Condition Observations and Resu(tsom fall report)

We observed little yeato-year change in Lake Huron and Lake Erie water levels in \AG24.
meadow condtions were similar to 2023 and most were too shallow/unflooded to allow us to
sample them for fish. Also, many previously devegetated areas (resulting from high water in
earlier years) had still not yet recovered their vegetation, makingrtlmsuitable for sampling.
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Data Processing

All data have been entered into the database and QC checked and alletéiaation requests
have been completed. QC swaps of invertebrate samples with other teams have also been
completed.

Mid-season QC Check Findings

This will be conducted mideason in 202
Audit and QC Report and Findings
Nothing new to report

Additional Funding and Projects

None to report.

Other Collaboration Activities

The Ciborowski lab at U. Windsor will continue its collaboration with the Essex Regional
Conservation Authority in monitoring the changing conditions at Hillman Marsh (site 5422),
Essex County, Ontario, as restoration work continues there. We will cortbringeract with
staff at Point Pelee National Park as opportunities arise.

Four other University of Windsor faculty, Drs. Ken Drouillard, Mike McKay, Chris Weisener, and
Catherine Febria, will begin collaborations with the Ciborowski lab. We anticipate that these
interactions wi || br oaden dvidealssomopkbaod our
theirs to work together on CWM and other projects.

Other Data Requests
Nothing to report.
Related Student Research

Nothing to report.
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CANADAN CENTRAL BASIEGETATION TEAM AT THE UNIVERSITY OF
WINDSORANDUNIVERSITY OF WISCONSIN RIVER FALLS

Team Members

Dr.Jan Ciborowski (UVWPI, aquatic ecologist (since 2011)

Dr.Joseph Gathman (UWRF);h aquatic ecologist, team leader (since 2011)
Carla Huebert (UW), crew leader, plant taxonomist (since 2013)

Li Wang (UW), GIS specialist, data/QC manager (since 2011)

= =4 -4

Training

Carla Huebert has conducted vegetation sampling forpttegect since 202 so onlya review of
protocols wil be neededas outlined in the QARPHhe reviewn May of 2025 wilinclude

instruction in GPS use, assessmergitd selectiorcriteria (open water connection to lake,
presence of a wetland, safe accgsmdidentification of vegetation zones to be samplé€zirla

will alsoreceiverefreshertraining andreviewin field data and lab entrio become familiar

with changes to the databasdoseph Gathien and Carla will preview sites to be sampled and
agree on sampling strategies for each site, as well as ensuring that they are up to date on any
new nortnative species that may be encountered.

Challenges and Lessons Learned

We have nothing new to report here based on our 2024 experiences. As was the case in 2023

and 2024, water levels LakeEie and Lake Huroare anticipated to continue their mukjear

decline, so we do not expect to face the highter challenges of earlier years. Further, we

expect that vegetation will continue to fill in areas that had been cleared of vegetation by high

lake levels, sowar e | i kely to return to more “normal’”

Site Visit List

We anticipate sampling®sites during the 202field seasonpne of whichis abenchmark site
(5422- Hillman Marsh)Four sites will be rsample sites that were sampled in 2024, and five

will be presample sites (sites that will be-sampled in 2026). Three sites will require permits

to be issued prior to sampling: site 5702 is an Ontario provincial park and wilteequi
scientificcollection permit; site 5422 is a conservation area requiring a permit from the Essex
Region Conservation Authority; and site 6001 is a private blub requiring special permission

for entry. A few sites assigned to us are sites that have been inaccessible in the past, so in lieu
of these we will sample a few Lake Ontario sites that were assigned to the Canadian Wildlife
Service based in Torontas we have done several times in previous ye&ssn previous years,
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we will sample Hillman Marsh as a benchmark site to support the monitoring and restoration
work of the Essex Region Conservation Authority, which has designated this site as a
Conservation Area.

Panel Survey Resul{grom fall report)

Water levels continued their downward trend in 20ia the basin areas sampled by the team,
including in Lake Huron’'s Bruce Peninsul a, wh
coastal alvar meadows at two of our sites, Fishing Islands 11 (5286), and Sadler Creek Wetland

1 (5844). When these wetlands were last visited during the prewgade (2019), these alvars

were underwater, and had little to no vegetation growing at that time. With several years now

of drier, exposed land, these alvars hdngel a chance to regenerate their unique plant

communities, and many uncommon and rare species were surveyed, including dwarf lake iris
(Irislacustriy , s mal | vy el Cypripediuna ghrywiflosuin sulrushpsgedgefarek

scirpoided, Canada bluetdHoustonia canadengisand Arctic sweet coltsfooPgétasites

frigidus).

Anot her highlight to report for 2024 was the
eastern basin. The site is unusual in the Lake Erie basin for having exposed Niagara escarpment
limestone substrate throughout the wet meadow zone, which hasiin,tcreated a unique

alvar meadow, something rather rare for our team to find within a Lake Erie wetland. Species

that our team usually only observes at our rockier Lake Huron sites, such as golden sedge
(Carexaurep, Cr a w €arex cranagjchrnd eipar(d white goldenrodfolidago

ptarmicoide$, were observed at the Wainfleet wetland. Other uncommon species found here

i ncl ude T dunaustorreysgray golgdemrod3oldago nemorali3, and false dragon

head Physostegia virginiana

An interesting observation noted by the crew from the Wainfleet wetland wet meadow is how
this unique alvar formation has prevented invasRieragmites australifom overtaking the
meadow, as it most often will do in a sedimeith wetland. It appears that, because there is

so little organic matter on top of the limestone substrate at Wainfl@tragmitescannot gain

a foothold there. Also, since the entire meadow and site are both surrounded by a thick wall of
Phragmiteghat has not been treated or spyed since the site was first sampled by our team

ten years ago in 2014, it seems highly plausible that by 2024, it would have easily overtaken this
diminutive wet meadow, had it been able to do so.

Another surprisingly diverse site came from another Lake Erie wetland, Wheatley East Two
Creeks (6054), located in the lower central basin. The year 2024 marked the first year that a
CWMP crew has visited this site. While there, the veg team encountexedaespecies that

they have either seldom or never encountered before in their 12 years of CWMP experience,
including hop sedgeCarex lupuling ditch stonecropRenthorum sedoidg@sand Lake Ontario

aster Symphyotrichum ontarionisAll of these specgewere found growing in typical Lake Erie
mucky clay substrate.
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Invasive species

Creeping Water Primrosédwigia peploideésWas first discovered by the UWindsor team in

2023 at two of our western Lake Erie sites. One of those sites, Lypps Beach Wetland (5574) was
chosen as a resample site in 2024 to monitor any expansion of this aggressive new species.
When the crew returnetb the site in 2024, they noted that creeping water primrose had not
only successfully overwintered but had also rapidly spread throughout the wetland. In 2023,

this species was found in large clusters, pritgayn the western side of the wetland. However,

in 2024, it was found covering the majority of the wetland edge margins and beyond. It was

also observed to have increased in density, with its creeping stems forming a mat so dense that
one had to walk upoit rather than through it.

Elecampanelfula heleniunt Elecampane (Figure 3) was found for the first time by our team at
one of our eastern Lake Ontario sites, Hay Bay Marsh 7 (5406). It was found growing in the
upper wet meadow zone in several locations, with some plants there reaching over two meters
in height. While it has not been observed at any of our other sampled wetlands, it seemed to be
relatively well established in that area of Lake Ontario, with the crew observing it growing in
ditches and lower lying areas whilst trdueg through the area by vehicle.

European Frofpit (Hydrocharis morsusanae): In addition to being recorded at several Lake

Erie sites where Frog Bit is a usual occurre
Lake Huron’s north channel, Everen’s Point (
cycle year of 201,%nd it was present again 2024. However, the positive news is that the plant

has not invaded any new areas of the wetland, and in 2024 is still confined to a small, shallow
pocket near the boat launch.

n
5

Species at risk:

Americanwater-willow (Justicia americanayas observed again in 202t our benchmark site,
Point Pelee Marsh 2 (5762) had also been found in several areas of the site throughout the
sixyears the site has been sampled, beginning in 2(ASd€ralCOSEWIC Status: Threatened).

Dwarf lake irisiis lacustriy was found for the first time at one of our Lake Huron Bruce

Peninsula sites, Sadler Creek Wetland 1 (5844). It was observed growing in several locations on
the alvar meadow and was observed in three quadrats at the site. (Federal COSEWIC Status:
SpecialConcern).

Swamprosemallow Hibiscus moscheutpsvasfound atfour Canadian sites in 2024: Flat Creek
Wetland (5304), Rondeau Provincial Park Wetland (5831), Hillman Marsh (5422), and Point
Pelee Marsh (5762). (Federal COSEWIC Status: Special Concern).

Extra Sites andData

We did not sample any extra sites in 2024.
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Wetland Condition Observations and Resu(tsom fall report)

The highwater years from 2018 to 2021 had a negative effect on the forest edge and
understory of many wetlands, with the sustained high waters drowning out the wet meadow
zone, andully flooding the forest edge habitat. Depending on the location, this sustained
flooding pushed into the forest and woody areas by 75 meters or more.

However, an interesting phenomenon was observed by our team at several wet meadows
sampled throughout the basin in 2024. After several years, the l@h@ration trees and
understory shrubs have finally fully succumbed to the sustained flooding, inclsp@uies of

birch Betulasp), alder Alnussp), cedar Thujasp), and mapleAcer sp). The flooding, in
combination with the Emerald Ash Borer disease having recently reached into the Lake Huron
north channel area of Ontario, has also sped up the de&thany of the nearshore ash tree
speciesraxinus sp.

With the death of so many trees, the formerly shaded forest canopy has now transitioned into

an open, full sun zone with plenty of moist, organic matter. Many of the standing dead tree

limbs and trunks have now fallen, exposing this area to even moreAdtar.water levels began

to recede in 2021, wet meadow vegetation has slowly expanded into these new open area

zones, increasing the length of the wet meadow zone by up to 75 meters or more. An example

of this was at one ofropurnsiLake bBorohéesShor Mh
Point (5276).

If water levels remain low for the next several years, the forest edge and understory will likely
begin to regenerate and slowly shade out, and subsequently, push out the wet meadow once
again, but for now, the wet meadow zone at several of our sites hawatically increased in

size. Figure 39 shows an example of one of these newly expanded wet meadows.

Data Processing
All vegetation data and GPS waypoints have been entered into the database.
Mid-season QC Check Findings

These will be conducted in mgkason.

Audit and QC Report and Findings
Completed for 2023 data

Additional Funding and Projects
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None to report.

Other Collaboration Activities
Nothing to report.

Other Data Requests
Nothing to report

Related Student Research

No additional projects to repott

CANADIANEASTERN BASIN FISH, INVERTEBRATE AND WATER QUALITY TEAM
AT CANADIAN WILDLIFE SERVICE

Team Members

Joe FiorinpPl,wetland ecologis{since 2016)

lan Smithcrewleader, fish sampling, GIS tech (since 2014)

Hayley Rogers, team leader, vegetatgampling (since 2017)

Patrick Rivers, team leader, WQ/invert samplimgefmittent since2014)

Albert Garofalo, field crew member, vegetation samplimgefmittent since2018)

Marissa Zago, field crew member, vegetation/fish/WQ/invert sampling (2 years, 2018,
2023)

Kyra Rileysummer student field tech, vegetation/fish/WQ/invert sampli2§24)

Whistler Brown, summer student field techegetation/fish/WQ/invert sampling2024)

= =4 -4 48 -8 9
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Training

Environment and Climate Change Canadzanadian Wildlife ServicECC&WS) field crew
members were trained by Joe Fiorinan Smith and Hayley Rogerfhe sampling protocalise

of technical equipment, occupational health and safety, and fimlded decisioimaking were
covered in detail over multiple days; staff were assessed in the field and lab for proper sample
collection, data recording, GPS use, water processing, equipmentataln, and lab sample
preparation and storageA practice session at a nearby wetland and in our lab facility was
conducted in July 2024 to provide hanals training to new staffAn experienced staff member
was paired with new personnel to reinforce jpeot protocols and ensure high data quality.
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Trainings will be similarly conducted in 202
Challenges and Lessons Learned

None

Site Visit Lis(from fall report)

As in previous years, the number of sites originally assigned to our group exceeded the capacity
of the ECCCWS field crew, so four sites were given to SBMNkport (5008, 5196, 5635,
5806 and six sites were given to UniversifiWindsor (5131, 5256, 5259, 5402, 5406, 6031).

Ten sites were sampled and one site was a “we
by boat or canoe (5394). Fish sampling was not possible at two Biteopen water section of

Rattray Marsh (5799) is typically accessed through a narrow channel, bstfildchin with

cattails inrecent yearsThe crew was able to portage with canoes to access the site for water

quality, invertsand vegetation sampling, but there was no reasonable/safg twaransport

fyke netsWellers Bay 46037) is aformer training site used by the Department of National

Defence, angbenetrating the substrate (which is required to set fyke nets) is not permitted due

to the risk ofUnexploded Explosive Ordnance (UXO)

Panel Survey Resul{from fall report)

Sampling occurredugust 6, 2024 téugust 23, 202 All water quality (except chlorophydi;
waiting on lab results), fish, and invertebrate data have been received, entered into the
dat abase, and QC’ ed.

Reptiles:

Painted Turtle Chrysemys picjavere caught aBayside Wetland §5064; 2 individuak),
Colborne Creelkb179; 4 individuals) Salmon River Wetlan@®562; 5 individuals)and Wellers
Bay Wetland 146034 1 individual) Musk Turtle $ternotherus odoratysnere caught at
Salmon RiveWetland (5562, 3 individuals)
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Rare species:

Grass PickereE6€ox americanus
vermiculatu$, a species of Special
Concern status in Ontario, was caught
at Carrying Placé&161; 1 individual).

Non-native species:

Round GobyNeogobius
melanostomuywere caught at
Bayside Wetland 55064 61
individuals) Sawguin Creek Marsh 8
(5876 105individuak), Wellers Bay
Wetland 14(6034; 10individuals)
Figure36. Musk Turtlecaught atSalmon River and West Lak&Vetland 5 (6048; 4
Wetland (5562). individuals) Common CarpQyprinus
carpio were caught atColborne
Creek(5179 3individuals).

Other notes: Rattray Marsh (5799) has undergone significant restoration over the last decade.

A previously installed carp exclusion fence was recently revitalized and appears to have resulted

in improved marsh condition. The section of the marsh to the west of thesfappeared to
have lower turbidity and supported a relatively dense population of lilies, whereas the rest of
the site supported little aquatic vegetation.

Extra Sites andata (from fall report)
No benchmark sites were sampled.

Continued to collect data on shetgérm variation in dissolved oxygen and water levelsDor
Jan Ciborowski (Universiof Windsor)Thes e data are managed by

Continued to collectlissolved gas samples, air samples, and porewater samples for Amanda
Suchy (Central Michigan Universityhese data are managed by Amanda Suchy.

Dr .
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Wetland Condition Observations and Resu(tsom fall report)

Water levels in August on Lake Ontario were consistent with the-temg average. Nothing
else to add beyond what was mentioned in the Panel Survey Results above.

Data Processing

All water quality, fish, and invert data have
mapped in GIS to verify that waypoints were recorded correctly.

Mid-season QC Check Findings
No difficulties or anomalies were sbrved during migseason checks.
Audit and QC Report and Findings

All data entry has been QC’'ed by a team membe
with the data entry systeml'he majority of Q@&sues identified between 2016 and 2022 in the
Data Verification Interface have been addressed, as well as pastipaiching issues.

Additional Funding and Projects

Since2021, ECCCWShas worked witlthe International Joint Commission tgdate marsh

bird ecological performance indicators usied adaptive management of outflow regulation on
Lake Ontario. ECETWS received support from the bird/anureeamin December 2021 to
conduct an analysis using CWMP data, and ultimately identified six potenticbdmset

indicatars for consideration by the 1JC. This work was published in the Journal of Great Lakes
Research in early 202Since then, CWS has worked with thelkdyglynamic and Ecohydraulic
Section of the National Hydrological Service to utilize spataibficit, modelgenerated data
pertaining to water depths, flooding patterns, and habitat extent and structure at wetland site
on Lake Ontarito develop predictive models of marsh bird abundance and richness. These
predictive models are currently being used as ecological performance indicators for the ongoing
expediated review of the current watdevelregulation plan (Plan 2014). The associated
manuscript is currently being prepared for publication.

Other Collaboration Activities

ECCEWS funded a project on trends in anuran populations in collaboration with Birds Canada
and various CWMP Pls and team members. Birds Canadzaistesnporary statistical
technigues to assess trendsanuranpopulations in the Great Lakes basin. The primary source
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of data wasthe Great Lakes Coastal Wetland Monitoring Program (including data from 2011 to
2022). The associated manuscript has been accepted for publication in Ecosphere.

Other Data Requests

In October2023,Central Lake Ontario Conservation Authorgguesed water quality data
(temperature, pH, turbdity, conductivity) for all Lake Ontario sites (2011 2022). These data
will be used to caldate water quality index sores for CWMP sitds providea reference for
comparison to local sites.

Related Student Research

None at this time.

CANADIAN EASTERN BASIN VEGETATION TEAM AT CANADIAN WILDLIFE
SERVICE

Team Members

Joe FiorinpP| wetland ecologisfsince 2016)

lan Smith, crew leader, fish sampling, GIS tech (since 2014)

Hayley Rogers, team leader, vegetation samplsnmce2017)

Patrick Rivers, team leader, WQ/invert sampliimgefmittent since2014)

Albert Garofalo, field crew member, vegetation samplimgefmittent since2018)

Kyra Rileysummer student field tech, vegetation/fish/WQ/invert sampling (2p2
Whistler Brown summer student field tech, vegetation/fish/WQ/invert sampling (202

= =4 4 -4 -8 -9 -9

Training

Environment and Climate Change Canadzanadian Wildlife ServicECC&LWS) field crew
members were trained by Joe Fiorinan Smith and Hayley Rogerfhe sampling protocalise

of technical equipment, occupational health and safety, and filded decisiormaking were
covered in detail over multiple days; staff were assessed in thefbel@PS useneasuring and
spacing of transects, filling out datasheets properly, ensuring species coverages were recorded
correctly and standardized, and collecting and taking notes for unknown plant specifmens
practice session at a nearby wetland and in our lab facility was conducted in July 2024 to
provide handson training to new staffAn exgerienced staff member was paired with new
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personnel to reinforce project protocols and ensure high data qualitaining for 203 will be

conducted similarly.

Challenges and Lessons Learr{édm fall report)

None

Site Visit Lis(from fall report)

As in previous years, the number of sites originally assigned to our group exceeded the capacity

of the ECCCWS field crew, so four sites were given to SBMNXkport (5008, 5196, 5635,

5806 and six sites were given to UniverssfiWindsor (5131, 5256, 5259, 5402, 5406, 6031).

Ten

sites were

by boat or canoe (5394).

sampl ed

and

one

site

wa s

Site list and status (Environment and Climate Change Can@daadian Wildlife Service).

Site ID | Site Name Site Status
5064 | Bayside 2 Sampled
5161 | Carrying Place Sampled
5179 | Colborne Creek Sampled
5394 | Gull Pond Webreject
5562 | Salmon River Wetland | Sampled
5795 | Hendrie Valley Sampled
5799 | Rattray Marsh Sample
5876 | Sawguin Creeklarsh 8 | Sampled
6034 | Wellers 14 Sampled
6037 | Wellers Bay 4 Sampled
6048 | West Lake 5 Sampled

Panel Survey Resul{from fall report)

Sampling occurredugust 6, 2024 téugust 23, 202 All data hae been entered into the
databaseand QC’ ed.

Non-native species:

Typha x glaucdominates most wetlands on Lake Ontario. Many invasive species are common

a

(e.g.,Hydrocharis morsusanae, Myriophyllum spicatum, Lythrum salicaria, Nitellopsis obtusa,
Phalaris arundinacgaless common invasive species that were observ@@2dincluded

113

we
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Impatiens glandulifergColbourne Creek 1)ysimachia nummulariéHendrie Valley) and
Rhamnus cathartic@Vellers Bay 4).

Other notes: Rattray Marsh (5799) hasxdergone significant restoration over the last decade.

A previously installed carp exclusion fence was recently revitalized and appears to have resulted
in improved marsh condition. The section of the marsh to the west of the fence appeared to
have lowerturbidity and supported a relatively dense population of lifEgyure37), whereas

the rest of the site supported little aquatic vegetation.

Figure37. S2ction ofRattray Marsh(5799)to the west of thecarp exclusiorfience

Extra Sites andata (from fall report)
No benchmark sites were sampled.

An extra quadrat was sampled at the upland edge of most transectéeiodalynTown (SUNY
Brockport). These data are managed KgndalynTown.

Wetland Condition Observations and Resu(ftsom fall report)

Water levels on Lake Ontario were consistent with the lergn average. Nothing else to add
beyond what was mentioned in the Panel Survey Results above.
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Data Processing

All data have been entered and QC’  ed. Geospat

in GIS to verify that quadrat waypoints were recorded correctly and that transect direction,
spacing, and widths were accurate.

Mid-season QC Check Findings

No difficulties or anomalies were sbrved during migseasorchecksChecks will be conducted
mid-season 203.

Audit and QC Report and Findings

Alldataentthas been QC’ ed wittymubipletyeaes of experiembeevorking
with the data entry system. QC issudsentified between 2016 and 2022 in tii¥ata
Verification Interface and past powmatching issues have been addressed.

Additional Funding and Projects

Since2021, ECGCWShas worked witithe International Joint Commission tgpdatemarsh

bird ecological performance indicators usied adaptive management of outflow regulation on
Lake Ontario. ECETWS received support from the bird/anureeamin December 2021 to
conduct an analysis using CWMP data, and ultimately identified six potentigddosest

indicatars for consideration by the 1JC. This work was published in the Journal of Great Lakes
Research in early 202Since then, CWS has worked with the Hydrodynamic and Ecohydraulic
Section of the National Hydrological Service tozdikpatiallyexplicit, modelgenerated data
pertaining to water depths, flooding patterns, and habitat extent and structure at wetland site
on Lake Ontarito develop predictive models of marsh bird abundance and richness. These
predictive models are currently being used as ecological performance indicators for the ongoing
expediated review of the current watdevel regulation plan (Plan 2014). The assodate
manuscript is currently being prepared for publication.

Other Collaboration Activities

ECC&WS funded a project on trends in anuran populations in collaboration with Birds Canada
and various CWMP Pls and team members. Birds Canadzasexinporary statistical

techniques to assess trendsanuranpopulations in the Great Lakes basin. The primary source
of data wasthe Great Lakes Coastal Wetland Monitoring Program (including data from 2011 to
2022). The associated manuscript has been accepted for publication in Ecosphere.
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Other Data Requestéfrom fall report)

In September2024, Meteorological Services of Canada reqeesjuadratlevel plant data
(species, covelGP&oordinatesfor US and Canadian sites for all years and lakes except
Michigan(2011 to2023. Their group will use these data to assist in the calibration of a model
that predicts coastal wetland vegetation response to key physical variables (e.g., bathymetry,
water depths, currents, wetlry cycles). This will be used in the context of a studyssess the
vulnerability of Great Lakes coastal wetlands to climate gleaas part of the Great Lakes
Freshwater Ecosystem Initiative. Traéyo requesedto share these data with a contractor that
they are hiring to develop a remote sensing classification algorithm for wetland vegetation.

Related Student Research

A junior staff member is currently working on a project investigating spatial and temporal
trends ofNitellopsis obtus@n the Great Lakes.

US EASTERN BASIN BIRD AND ANURAN TEAM AT SUNY BROCKPORT

Team Members

Dr. Kathryn Amatangelo, Pl (since 2014)

Dr. Kristen Malone, bird/anuran PI ()2

Matt Silverhart, acting fish PI, project manager, crew leader (since 2020)
Alexa Lashwaygraduate research assistant and kbiedm lead (since 208

William Sidore, undergraduate research assisamd anuran team lea¢since2023)

= =4 -4 4 -4

Training

Both field technicians (Alexa Lashway and William Sidore) were trained by PI Dr. Kristen Malone
and project manager Matthew Silverhart on proper field sampling technigues, data collection
and recording, GPS use, and field safety. Both technicians werspaoced by PI Dr. Kristen
Mallone and project manager Matthew Silverhart for the first Bird and Anuran samplings of the
season to ensure proper sampling techniques and train the technicians. Anuran training and
observation took place May 1, 2024 at site ¥anty Marsh. Bird training and observation took
place June 3, 2024 at site 15: Yanty Marsh. Lastly, both field technicians were trained in data
entry and QC checks in the database by project manager Matthew Silverhart. Both field
technicians were succesdly trained, passed the Bird (Alexa Lashway) and Anuran (William
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Sidore) identification exams, and met pseason training performance criteria described in the
project QAPP.

Training for 208 will be conducted similarly.
Challenges and Lessons Learr{édm fall report)

Welcoming a new Project Manager, Matthew Silverhart, welcomed a large range of new
challenges. Having not previously been a part of the Bird/Anuran samttierg, was a steep
learning curve when it came to understanding how this sampling team works most efficiently.
With help from PI Dr. Kristen Malone and previous field technicians, the season was able to be
organized well and went smoothly.

Site Visit Lis{from fall report)

Of the 24 assigned sites for the Bird/Anuran team of SUNY Brockport, 23 were sampled in full
and 1 could not be accessed (either due to physical barriers or lack of ability to sample safely.
18 of the assigned sites were panel sites, 2 were resamplefsit@sthe previous year, 2 were
presample sites for the following season, and 3 were benchmark sites (site 28 was both a
benchmark and a resample site). All benchmark sites were requested by SUNY Brockport Pls
due to restoration projects either being plantheongoing, or having previously occurred at the
specified sites. This information can be used to better inform and shape restoration efforts.

Panel Survey Resul{§rom fall report)

Sampling of panel sites for anurans began on 1 May 2024 at site 15: Yanty Marsh and concluded
on 9 July 2024 at site 137: Ray Bay Marsh. During the anuran sampling of panel sites, six species
of anurans were observed. Those species were American Toaflo@ulhorus Frog, Gray

Treefrog, Green Frog, and Spring Peeper. The Chorus Frog was only observed one time during
our sampling at site 86: Sterling Creek Wetland. The species observed most frequently were the
Bullfrog, Gray Treefrog, and Green Frog.

Sampling of panel sites for birds began on 3 June 2024 at site 15: Yanty Marsh and concluded
on 9 July 2024 at site 137: Ray Bay Marsh. Table 4 shows results of bird sampling from panel
sites. During the bird sampling of panel sites, 77 species of birdsabserved and seven of

those species were classified as unidentified. Four of the bird species at panel sites are listed as
threatened, one species is listed as a species of special concern, and one species is listed as a
high priority species of greatesonservation needed by the New York Department of
Environmental Conservation (NYDEC). The threatened species are Bald Eagle, Common Tern,
Northern Harrier, and Pietilled Grebe. The species of special concern is the Osprey and the
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high priority species of greatest conservation needed is the Bobolink. At most panel sites, more
species of bird were observed in the AM sampling period than the PM sampling period. The
most common species observed at panel sites were theideded Blackiod, Yellow Warbler,
American Robin, and Swamp Sparrow.

Extra Sites andata (from fall report)

Sampling of benchmark sites for anurans began on 8 May 2024 at site 7052: Braddock Bay and
concluded on 27 June 2024 at site 28: Salmon Creek. During the anuran sampling of benchmark
sites, six species of anurans were observed. Those species were AmieachrBullfrog, Gray
Treefrog, Green Frog, Northern Leopard Frog, and Spring Peeper. The Northern Leopard Frog
was only observed one time during our sampling at site 7052: Braddock Bay. The species
observed most frequently were the Bullfrog, Gray Treefeog] Green Frog.

Sampling of benchmark sites for birds began on 4 June 2024 at site 7052: Braddock Bay and
concluded on 26 June 2024 at site 28: Salmon Creek. Table 6 shows results of bird sampling
from benchmark sites. During the bird sampling of benchmark sites, 46espefdbirds were
observed and four of those species were classified as unidentified. Four of the bird species at
benchmark sites are listed as threatened, one species is listed as a species of special concern,
and one species is listed as a high prionig@es of greatest conservation needed by the New
York Department of Environmental Conservation (NYDEC). The threatened species observed
were Bald Eagle, Common Tern, Northern Harrier, and-liedi Grebe. The species observed

of special concern was th@sprey and the high priority species of greatest conservation needed
observed was the Bobolink. At most benchmark sites, more species of bird were observed in
the AM sampling period than the PM sampling period.

Wetland Condition Observations and Resu(tsom fall report)

With most sampling points being accessible from nearby parks and or roads, there were not
major impacts from changing wetland conditions.

Data Processing

All data collected during 2024 GLCWBIRI/Anuran sampling has been entered and checked.
The habitat forms were collected during bird sampling and were mailed to Doug Tozer on 25
September 2024. Digital copies have been created for backup.
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Mid-season QC Check Findings

Mid-season QC check for the Bird/Anuran team occurred at site 15 on 2 June 2024 with PI Dr.
Kristen Malone administering the mgkason QC check. The crew members involved were
Alexa Lashway and William Sidore. The crew performed all tasks to satistaotidinere were

no issues noted that needed to be addressed.

Mid-season checks will be conducted similarly in202
Audit and QC Report and Findings

Other than minor data entry errors, there were no largeale errors of note for the
Bird/Anuran data entry and QC.

Additional Funding and Projects
None

Other Collaboration Activities
None

Related Student Research

No student research coincided with Bird/Anuran sampling this season.

US EASTERN BASIN FISH, INVERTEBRATE, AND WATER QUALITY TEAM AT SUN
BROCKPORT

Team Members

Dr.Kathryn Amatangelo, Pl (since 2014)

Dr. Michael Chislock, PI (since 2018)

Matthew Silverhart, acting fish PI, project manager, field crew leader (since 2020)
Dillon Vandemortel, graduate research assistam¢e2023)

Madelynn Edwards, invertebrate laboratory technician (since9201

Brayden Linkgraduate research assistasir{ce2024)

Kai Schedel, undergraduate research assistant (since 2024)

Grace Trebilcockundergraduate research assistasince2024)

= =4 4 8 -4 8 -5 -9
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Training

All field technicians wertrained by Project Manager Matthew Silverhart on proper field
sampling techniques, lab data collection and recording, GPS use, boat use and safety, fish
identification, fyke net operation, macroinvertebrate collection and storage, and data entry. PI
Dr. Michael Chislock and Project Manager Matthew Silverhart trained field technicians on
proper water quality sample storage, processing, and analysis. Training took place Rine 17
2024 at the SUNY Brockport campus and site /%2ldock Bay Wetland for fietcaining. All

field technicians were successfully trained and metggason and migeason training
performance criteria described in the project QAPP. These performance checks were
administered by the associated Pl and Project Manager.

Training will be conducted similarly for 202
Challenges and Lessons Learr{&édm fall report)

Transitioning to a new Project Manager, Matthew Silverhart, welcomed a large range of new
challenges. Lake Ontario wetlands pose many challenges not experienced in sampling coastal
wetlands in Lake Michigan and Lake Huron, which are what Matthew Silvevaart
accustomed to sampling. At SUOUNYdBFfombhpors, twh
operate differently than a traditional outboard motor, but allow for easier access and

navigation of barrier wetlands that are rather commonly found in Lake Ontario

Additionally, at SUNY Brockport, the Vegetation team travels and samples alongside the
Fish/Invert/WQ team, leading to new logistical challenges not experienced before for the new
Project Manager. Coordinating 2 crews across two boats and a canoe wgsrddagistical
challenge than previously encountered.

Site Visit Lis{from fall report)

Of the 20 assigned sites for the Fish/Invert/WQ team of SUNY Brockport, 15avepted in

full, 3 were unable to be sampled (due to lack of vegetation that fit GLCWMP SOP criteria), and
6 could not be accessed (either due to physical barriers or lack of ability to sample safely. 12 of
the assigned sites were panel sites, 4 were rgdarsites from the previous year, 2 were
presample sites for the following season, and 3 were benchmark sites (site 28 was both a
benchmark and a resample site). All benchmark sites were requested by SUNY Brockport Pls
due to restoration projects either g planned, ongoing, or having previously occurred at the
specified sites. This information can be used to better inform and shape restoration efforts.
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Panel Survey Resul{rom fall report)

38 species of fish (and turtles) were observed during the fyke net sampling of panel sites with
three of those species being listed as Awative by the New York Department of Environmental
Conservation (NYDEC. The three-native species caught duringpel sampling were

Common Carp, Freshwater Tubenose Goby, and Round Goby. Spotted Gar, which are listed as
endangered by the NYDEC, were encountered while sampling site 1940, which is Presque Isle
State Park in Pennsylvania. Panel sampling began on 2@084Aet site 28 and concluded on

19 August 2024 at site 82.

(Left to right) Dillon VanDemortel, Kai Schedel, and Grace Trebilcock performing sweepsetih [
to collect macroinvertebrates at site 5196
Silverhart.

Extra Sites andata (from fall report)

23 species of fish (and turtles) were observed during the fyke net sampling of benchmark sites
with two of those species being listed as noative by the NYDEC. The two Aaative species

caught during benchmark sampling were Common Carp and Round GuimhrBark sampling

began on 20 June 2024 at site 7052 and concluded on 27 June 2024 at site 51. Each benchmark
site was requested by Pls at SUNY Brockport to continue monitoring of previous restoration
efforts conducted at those sites.
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Wetland ConditionObservations and Resul{$rom fall report)

Many of the barrier wetlands sampled have been separated from the open water of the Great
Lakes basin by roads and culverts. While this is not a new occurrence, it makes it increasingly
difficult to access barrier wetlands and to evaluate their connegtivihis, coupled with

changing water levels around the Great Lakes basin, can have impacts on the seasonal passage
for fish both to and from the barrier wetlands.

A vast majority of the wetlands sampled exhibited large mats of flodtypha sppwhich were
nearly impenetrable for sampling for Fish/Invert/WQ. While they are a monodominant
vegetation zone, they do not allow for any of the Fish/Invert/WQ teams to sample because
there is no water on top of the mat and the water beneath them is inssit#e due to the thick
root structures of the vegetation. Even if you can penetrate through the mat, there is only thick
muck below.

Data Processing

SUNY Brockport crews have completed 100% data entry and QC checks for fish, field water

quality, and field invertebrate data. 100% unknown fish were identified and entered in the

database. 100% laboratory water quality analyses, data entry, and QC eexreksompleted.

Laboratory invertebrate processing and identificaticamvBbeen completed ent er ed, and

Mid-season QC Check Findings

Mid-season QC check for the Fish/Invert/WQ team occurred at site 7023 on 22 July 2024 with
Matthew Silverhart and Dr. Michael Chislock administering theseabson QC check. The crew
members involved were Dillon VanDemortel, Kai Schedel, and Grace Tekbilbe crew
performed all tasks to satisfaction and there were no issues noted that needed to be
addressed.

Mid-season checks will be performed in 302
Audit and QC Report and Findings

Other than minor data entry errors, there were no larggale errors of note for the
Fish/Invert/WQ data entry and QC. The QC report was completed for the Invert ID following the
completion of that task and entry which took place in January of 2025

Additional Funding and Projects

No additional funding was used for any related projects or additional sampling.
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Other Collaboration Activitiegfrom fall report)
None.
Other Data Requests

There were no additional data requests during the 2024 sampling season for the
Fish/Invert/WQ sampling team.

Related Student Research

No student research coincided with Fish/Invert/WQ sampling this season.

US EASTERN BASIN VEGETATION TEAM AT SUNY BROCKPORT

Team Members

Dr. Kathryn Amatangelo, PI (since 2014)

Dr.Rachel Schultz, PI (since 2019)

Matthew Silverhart, project manager, field crew leader (since 2020)
Kendalyn Town, graduate research assistant (since 2022)

Sophia Maum, undergraduate technicigince2024)

=A 4 4 4 8

Training

Both field techniciangKendalyn Town and Sophia Maum) were trained by Pl Dr. Rachel Schultz
and project manager Matthew Silverhart on proper field sampling techniques, data collection
and recording, GPS use, and canoe use and safety. Both technicians were trained by PI Dr.
Raclel Schultz in plant identification and sample preservation and storage. All training took
place June 1-20, 2024 at the SUNY Brockport campus and benchmark siteBi@s2lock Bay,

for field training. Lastly, both field technicians were trained in datayeatrd QC checks in the
database by project manager Matthew Silverhart. Both field technicians were successfully
trained, passed the plant identification quiz, and met{eason training performance criteria
described in the project QAPP.

Training will be conducted in a similar fashion for 202

Challenges and Lessons Learr{édm fall report)
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Transitioning to a new Project Manager, Matthew Silverhart, welcomed a large range of new
challenges. Lake Ontario wetlands pose many challenges not experienced in sampling coastal
wetlands in Lake Michigan and Lake Huron, which are what Matthew Silvevaart

accustomed to sampling. At SUNY Brockport, the Vegetation team travels and samples
alongside the Fish/Invert/WQ teams, leading to new logistical challenges not experienced
before for the new Project Manager. Coordinating 2 crews across two boats @arba was a
larger logistical challenge than previously encountered.

Site Visit Lis(from fall report)

Of the 20 assigned sites for the Vegetation team of SUNY Brockport, 17 were sampled in full
and 3 could not be accessed (either due to physical barriers or lack of ability to sample safely.
Twelve of the assigned sites were panel sites, 4 were resamptefsim the previous year, 2

were presample sites for the following season, and 3 were benchmark sites (site 28 was both a
benchmark and a resample site). All benchmark sites were requested by SUNY Brockport Pls
due to restoration projects either being plaed, ongoing, or having previously occurred at the
specified sites. This information can be used to better inform and shape restoration efforts.

Panel Survey Resul{from fall report)

During the sampling of panel sites, 31 species ofmative plants were identified and 19 of

those species were classified as invadivdelia cardinalis whi ch i s | isted as
vul nerable native plant” by the New York Depa
encountered while sampling site 82: Blind Sodus Bay. Panel sampling began on 26 June 2024 at

site 28 and concluded on 19 August 2@24ite 82.

Extra Sites andata (from fall report)

At the benchmark sites, there were 16 naative species identified and 14 of those species

were listed as invasive species. Benchmark sampling began on 20 June 2024 at site 7052 and
concluded on 27 June 2024 at site 51. Each benchmark site was requgd®ésidt SUNY
Brockport to continue monitoring of previously restoration efforts conducted at those sites.

One additional quadrat at the start point of each transect, along the wetlgridnd edge

(aside from any transects where the narrow sampling procedure was used in the uppermost
vegetation zone) was collected for use in a thesis project by Kendalyn Toeach quadrat, all
plant species were identified, and their percent cover was estimated. This data will be used to
answer questions about whether wetland vegetation species are using the wetlaladd

edges as refugia.
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Wetland Condition Observations and Resu(fsom fall report)

Many of the barrier wetlands encountered have been separated from the open water of the
Great Lakes basin by roads and culverts. A vast majority of the wetlands sampled exhibited
large mats of floating'ypha sppwhich made it difficult for vegetation crews to access the
meadow portion of the transects.

Sophia Maum (front) and Kendalyn Town (back) record visual observations of vegetation in
guadrat at site82: Blind Sodus Bay. Photo taken by Dr. Rachel Schultz.

Data Processing

SUNY Brockport crews have completed 100% data entry and QC checks for vegetation data.
100% unknown plants were identified and entered in the database.

Mid-season QC Check Findings

Mid-season QC check for the Vegetation team occurred at site 82 on 18 July 2024 with PI Dr.
Rachel Schultz administering the nsidlason QC check. The crew members involved were
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Kendalyn Town and Sophia Maum. The crew performed all tasks to satisfaction and there were
no issues noted that needed to be addressed.

Mid-season checks will be performed similarly in 202
Audit and QC Report and Findings

Other than minor data entry errors, there were no largale errors of note for the vegetation
dataentry and QC.

Additional Funding and Projects

The only additional project was the aforementioned additional data collection for Kendalyn
Town’s project. This work required no additio
equipment needed for sampling was already present with the crew.

Other Collaboration Activitiegfrom fall report)

Kendalyn Town had requested the additional quadrat data collection be conducted by the other
crews that take part in the GLCWMP vegetation sampling. Other crews have been sending over
their data to Kendalyn Town as part of this collaboration.

Other Data Requests
Catherine Landis at SUNY ESF has requested Wild Rice data from PI Dr. Rachel Schultz.
Related Student Research

Please see the aforementioned Kendalyn Town thesis project description for this portion.
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ASSESSMENT AND OVERSIGHT

The Quality Assurance Project Plan (QAPP) for this program was originally written, signed by all
co-Pls, and approved by BBA in the spring of 2011, prior to beginning aelgwork.

Throughout the first rand of the project (201R015), fiverevisions were made to the QAPP.
These revisions were necessary to improve methodology, better clarify protocols, an& ensur

the safety of all personnehfter each revision, all eBls and US EPA reviewed and signed the
updated document prior to commencing fieldwork. The final QAPP revision for round 1 of the
project was signed in March 2015. This 2015 revision (QAPP_r5) served as the basis for the
secord round of monitoring (2012020).

For the second fyear sampling rotation, no substantial methodological or quality
assurance/quality control changes were necessary. The QAPP_r5 document was reviewed by
project Pls prior to our February 19, 2016 project meeting. The only changes tleat wer
required to QAPP_r5 related to the data management systmject Pls signed the updated
QAPP (QAPP_CWMII_v1jreg February 19, 2016 meetinm thoroughly reviewing the QAPP

and SOPs in early 2018, crews found inconsistencies between the QAPP arah&@Rother
handful of minor corrections and clarifications. Pls signed off on these changes at the 2018 PI
meeting in Michigan in February. These fixese incorporated into the QAPP in 2018 and Pls
again signed off on the QAPP at the March 1, 2019, meeting in Michigan. The updated QAPP
(QAPP_CWMII_rev 1) and SOPs were submitted to EPA in April of 2019.

For the third 5year sampling rotation, again no substantial methodological or QA/QC changes
were necessary. The QAPP was updated to reflect turnover in program personnel, to continue
to strive for clarity and understandability by others and to make th&@BRMmore of a stand

alone document without reference to proposals or reports, and to remove inconsistencies
between the QAPP and SOPs. The only substantive change was to update the water chemistry
section to better reflect the updated EPA guidance on catmd error and variability in various
water chemistry measurements. This QAPP (QAPP_CWMPIII_2021) was signed by Pls in the
spring of 2021The QAPP was updated in spring of 2023 (signed by all PIs) to reflect the re
creation of the Site Management System by Limnotech to be housed at Central Michigan
University.We are in the process of again updating the water quality SOP and that section of
the QAPP to further clarify a few things and ensure that crews have the guidance they need to
avoid confusion. Thesshanges will be finalized and the QAPP signed by Pls in ldke 202

Major QA/QC elements thatre ongoing for this program

U Training of all new laboratory staff responsible for macroinvertebrate sample
procesing: This trainingsiconducted by experienced techiaigs at each regional lab



EPAGLNPGL-00E015676
Semiannual report

April 205

Pagel39of 205

and s overseen by the respective-& or resident macroinvertebrate expefthose labs
without such an expert sent their new staff to the closesltaborating lab for training
Macroinvertebrate IDers communicate with each other via their own email list and
assist each other with difficult identifications and other questions that aksery few
years, typically when a major identification guide is updated, IDers for all teams meet
either inperson or virtually to discuss taxonomic issues and questions.

U Training of all fish, macroinvertebrate, vegetation, birduean and water quality field
crew members following the QAPP and SOPs. This included ptessgfipr procedural
competenceas well as identification tests for fish, vegetation, birds, amdrans.
Training certification documents were archived with the lead Pl and QA managers.

U GPS testing: Every GPS unit used during the field season was tested for accuracy and its
ability to upload data to a computer. Field staff collected a series of points at locations
that could be recognized on a Google Earth image (e.qg., sidewalk intersgdtien
uploaded the points to Google Earth and viewed the points for accuracy. Precision was
calculated by using the measurement tool in Google Earth. Results of these tests have
been archived and referenced to each GPS receiver by serial number.

U Review of sites rejected after initial site visits: In cases where a site was rejected during
a site visit, the reason for rejection was documented by the field crew in the site
selection database. The project @RnagergBrady and Cooper) then reviewed these
records to ensure consistency among cre@scasionallyfield crew leaders contacted
Uzarski, Brady, or Cooper when deciding whether to reject a $ie. frequency of
these consultations increased in 2018 and 2019 as high water levels made sampling
particularly challengingout had returned to normaby 2020 as crews have become
more accustomed to the high water levelad because water levels dropped quite a bit
in 2021and again in 2023 due twrought across the upper Great Lakégater levels are
expected to be arbound “normal”™ for 202

U Collection of all training/certification documents and radason QA/QC forms from
regional labs:These documentwill be retained as a permanent record for the project.

U Maintenance, calibration, and documentation for all field meters: All field meters were
calibrated and maintained according to manufacturer recommendations.
Calibration/maintenance records are being archived at each institution.
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Collection of duplicate field samples: Precision and accuracy of manygdikddted
variables is being evaluated with duplicate samples. Duplicate water quality samples
were collectedn conjunction withapproximately every 10thVQ sample collected

QC checks for all data entered into the data management system (DMS): Every data
point that is entered into the DMS is being checked to verify consistency between the
primary record (e.g., field data sheet) and the databa®€ should be complete fail
databy the spring serrainnual report submission each year

Linking of GPS points with field database: Inevitadyneerrorsoccurwhen crew
memberstype in GPS waypoint names and numbers. Alkingting points between

these two databases were assessed and correct&014, which took a hundred or

more persorhours.We now have a more automated way to link GPS waypoints with
data, crews are paying more attention to waypoint name/number accuracy, and the
lat/longs for critical locations are being typed directly into the data management
system. These three actions hayeeatly reduced number of GPS waypoints that cannot
be linked to data in the DMS ggm.

Mid-season QC checks: These were completed byrPisad field crew leaderf®r each
of the field crews to ensure that there were no sampling issues that developed after
training and while crews were sampling on their own.

Creation/maintenance of specimen reference collections: Reference collections for
macroinvertebrates, fish, and plants have either been created or are being maintained
and updated by each regional team. Macroinvertebrate reference collections, in
particuar, were developed or expanded tiese samples were processedegetation
reference collections are often being kept in collaboration with local herbaria.

Data Quality Objectives (DQO) for laboratory analyses: Participating water quality
laboratories have generated estimates of precision, bias, accuracy, representativeness,
completeness, comparability, and sensitivity for all water quality analyses.

DATA VERIFICATION

In 20222023we, in collaboration with GDIT, implemented a data verification protocol that is
being used to identify and resolve, or otherwise flag, issues related to data accuracy,
consistency, and compliance with the Quality Assurance Project Plan (QAPP) and SOPs
edablished for sampling the various taxa groups. The overall goal of this process is to establish
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the usability of each data record to ensure that the CWMP datasets are properly communicated

to and applied by end data users. Initially, approximately 120 data verification criteria (rules)
were developed by GDI T ( USERHRecksforsmeaficr act or ) t
components of the anuran, bird, vegetation, fish, macroinvertebrate, and water quality

datasets. Examples of data verification checks include:

1 Identifying bird surveys thabok place outside the sampling seasonal frame (e.g., after
breeding season)

1 Identifying fish surveyfor which nets did not fish correctly and yet the crew entered
data from those nets

1 Identifying vegetation surveyfsr whichsome other number ofransectsthan three was
sampled.

The dataverification checks have been automated by GDIT to run against thessemal

CWMP database release (MS Access format) that is delivered to GLNPO in May and October of
each year. Each record that fails to meet specific verification criteria (such aksteeyabove)

is flagged with an appr opr +lackdinterraltcensisgencg, lori f i er
“ MR ¥Mrhissing required value). The results from the automated checks are written to a set of
commaseparated variable (CSV) files (i.e.e dile per check type), which are delivered by GDIT

to LimnoTech for integration into the CWMP DMS. Over the past six months, LimnoTech has
incorporated additional tables (“data_rev_*")
to ingest the CSV é$ into those dedicated tables. The enhanced DMS provides the capability to
store and manage multiple sets of data verification results, including tracking of issue resolution

and the assignment of data usability flags on a reespdcific basis. Verificdain check results

are stored in a set of dedicated tables, which are readily linked to any CWMP taxa data table

that the results may be associated with. While this approach supports linking the raw data to
verification results/flags when needed, it alscoals burdening the raw data tables with the

detailed verification information.

Due to the | arge variety and number of wverifi
Verification” page was i mplemented by LimnoTe
platform for CWMP team members to efficient review and respond to individu#icagron

results (Figur&8) . The t ool wil/l all ow any “Level 4”7 C

verification results that are pertinent to their specific taxa team, to download the results to an
Excel spreadsheet, and then to provide appropriate feskbfor each individual result,

including documenting the resolution of the issue (if any). Ultimately, each record will be
assigned an appropriate data usability flag based on assessment by lead PIs.
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Figure38. CWMP data verification user interface.

The CWMP lead PIs reviewed the verification criteria information provided by GLNPO and GDIT,
as well as the data verification tool described above. The tool was introduced and training
provided to all taxonomic groups in the fall of 2022.

This effort has initially been focused on addressing a set of DV check results generated and

provided by GDIT (EPA contractor) in fall 2022 for the 208 monitoring datasets. In

addition to achieving improved data quality, consistency and documentatios effort has
provided opportunities to “tune” the rules fo
improvements to QA/QC methods used during data entry and review of annual monitoring

datasets prior to the serrannual database releases to EPA. Thendrk is being facilitated by

the Data Verification Interface (DVI) a custom tool accessible to CWMP team members through

the program website. The DVI provides taxa teams with a streamlined approach for reviewing

DV issues, applying correctionstodatarer ds ( wher e applicabl e), doc
resolution status, and assigning data usability status. To complement the information that taxa

teams provide on DV issue cause, resolution, and data usability, the DVI is being enhanced to
provi deauvadi“tp’'osanal ysis of the status of indiuvi
currently being incorporated into the DVI, will allow teams and the lead PlIs to identify and

address any outstanding data quality gaps following the initial review effort.
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As of May 2024, substantial progress had been made in addressing th&@R1@V check

results. More than 14,500 issues were originally identified by the DV checks in th&@R16
dataset, and greater than 95% of those issues have been reviewed andsaddra some

fashion by the taxa teams. In addition, the taxa teams have reviewed and addressed roughly
95% of the 2022 DV check results provided by GDIT last fall. Work on addressing the remaining
issues for 2012021 and 2022 will be ongoing this yeaithna goal of completing data

verification work on those datasethis calendar year (2025Jeams are now also beginning

work on addressing check results provided by GDIT for the-201% datasets. It is anticipated

that review of those datasets will be ongoing into calendar yea6202

EXAMPLE WATER QUALITY QC INFORMATION

Laboratory Quality Assurances:

Water quality analyses from 2@82ave been completed by the NRRI Central Analytical

Laboratory, Centr al Mi chigan University’s Wet
University's Annis Water Resources Institute,

Canada’ s nrgualitydab. ddboratoaytresults from 20Rave passed the criteria
shown below (Tabl&0) or were excluded from the database.

Table20. Data acceptance criteria for water quality analyses.

QA Component Acceptance Criteria

External Standard€QCCS) + 10%

Standard curve rr> 0.99

Blanks +10%

Blank spikes +20%

Mid-point check standards + 10%

Lab Duplicates + 15% RPD* for samples above the LOQ**
Matrix spikes +20%

*Relative Percent Difference (RPWhile our standard laboratory convention is to analyze 10% of
the samples in duplicate and use %RSD (100 * CV) of the duplicates as a guide for accepting o
rejecting the data, another measure—x2)|f) It me:
*100.

** LOQ =Limit of Quantification: The LOQ is defined as the value for an analyte great enough to
produce <15% RSD for its replication. LOQ = 10(S.D.) where 10(S.D.) is 10 times the standard
of the gross blank signal and the standard deviation is measured for a set of twzatepl{in most
cases).
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Variability in Field Replicates

An analysis of field duplicate variability for samples collected id 208hown inTable2l. It is
important to note that for many constituents, the variability within sample sets is related to the
mean concentration, and as concentrations approach the method detection limit (MDL), the
variability increases dramatically. A calculation of fielplicate variability with values at or

near the level of detection will often result in high RPDs. For example, if the chlorophyll
measurements on a set of field duplicates are 0.8 pg/L and 0.3 pg/L, mean = 0.6, resulting in a
RPD of 91% (RPD = [abs (repmb)/ (rep a+ rep b)/2)]*100, but since the MDL is = 0.5 pg/L,

this can be misleading.

The same can occur with analyte lab duplicates, and in these instances the QA officer will
determine whether data are acceptable. It is also important to note that RPD on field
duplicates incorporates environmental (e.g., spatial) variability, sinceahiplsamples are
collected from adjacent locations, as well as analytical variability (e.g., instrument drift).
Therefore, RPD of field duplicates is generally higher than RRDov&tory duplicates. Table
21 below lists average RPD values20624 Higher than expected average RPD values were
associated with a preponderance of near detection limit values for ammonium, nitrate, and
soluble reactive phosphorus (SRP), and high spatial variability for chlorophyll and turbidity.
Other variables, suchotal N had values that were well above detection lisand low spatial
variability; therefore, these values had much lower average RPD. Acceptfatata

associated with highethan-expected RPD was determined by the QA officBhe maximum
expectedRPD values are based on the MN Pollution Control Agency quality assurance project
plan provided for the Event Based Sampling Program
(http://www.pca.state.mn.us/index.php/water/watettypesand-programs/surface
water/surfacewater-financiatassistance/evenbasedsamplinggrants.html#forgrantees.
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Table2l. Field duplicate sample variability for 2Di2 relative percent difference
for water quality parameters with the acceptance criteria. The maximum expec
RPD values are based on the MN Pollution Control Agency quality monitoring
requirements for integrated assessments
(https://www.pca.state.mn.ussites/default/files/wgs1-15n.pdf). Average RPD (n
min-max RPD.

Maximum
Analyte MDL expected 2024
RPD
0.5 pg/l All Labs
Chlourg;)LhyHa 0.01 pg/L Brockport 30 %01%?
0.0008 mg/L Brockport
0.006 mg/L CMU
Total Phosphorus 0.0005 mg/L Env Can 30 17(18)
mg/L 0.006 mg/L GVSU 2-61
0.04 mg/L NRRI
0.0005 mg/L U Windsor
0.0003 mg/L Brockport
. . 0.006 mg/L CMU
Sﬂﬁgfpﬁji‘g've 0.0002 mg/L Env Can 0 38(18)
mglL 0.005mg/L GVSU 0-181
0.08 mg/L NRRI
0.0002 mg/L U Windsor
0.014 mg/L Brockport
0.027 mg/L CMU
Total Nitrogen 0.015 mg/L Env Can 30 6 (18)
mg/L 0.1 mg/L GVSU 0.2-27
0.02 mg/L NRRI
0.015 mg/L U Windsor
0.002 mg/L Brockport
0.01mg/L CMU
*NH4N 0.005 mg/L Env Can 10 28(18)
mg/L 0.01 mg/L GVSU 0-142
0.088 mg/L NRRI
0.005 mg/L U Windsor
0.0@ mg/L Brockport
. 0.008 mg/L CMU
NO;ﬁg):_o 3N 0.005 mg/L Env Can 10 1;_(414?)
0.006 mg/L NRRI
0.005 mg/L U Windsor
1 CU Brockport
True Color 0.5 CU Env Can 10 14(13)
pt-co 2 CUNRRI 0-63
1 CU U Windsor
Chloride 0.1 mg/L CMU 20 19(15)
mg/L 0.01 mg/L Env Can 0-159
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Table2l. Field duplicate sample variability for 2Di2 relative percent difference
for water quality parameters with the acceptance criteria. The maximum expec
RPD values are based on the MN Pollution Control Agency quality monitoring
requirements for integrated assessments
(https://www.pca.state.mn.ussites/default/files/wgs1-15n.pdf). Average RPD (n
min-max RPD.

Maximum
Analyte MDL expected 2024
RPD

1.2mg/L NRRI
0.01 mg/L U Windsor

Notes:
*The variability betweersoluble reactiveohosphorus, ammoniuaN and nitrate/nitrite-N field replicates often
exceeded the criteria, however many values for each were < 10 X the MDL

Field duplicates are a second sample taken immediately after an initial sample in the exact same location to assess
the site, sampling and possible temporal variability. Duplicate samples are collected in the exactly the same
manner as the first sample,étuding the normal sampling equipment cleaning procedures. The relative percent
difference (RPD) between the duplicate samples is calculated with the following equation:

RPD = (|Result 1Result 2|)/ ((Result 1 + Result 2)/2) x 100

COMMUNICATIONMONGPERSONNEL

Regional team leaders and-8ds continue to maintain close communication as the program
enters itsfifteenth year {ifth and finalyear of round 3 sampling). Nearly all program members
virtually attended an alhands Zoom program organizational meetindgrebruary of 2024The

2025 PI meeting was cancelled due to circumstances beyond our cdfididing these

meetings virtually mearsthat PIs can havéeld and laboratory technicians and grad students
attend without worrying about having a travel budgitce budgets are very strained noit

these meetings, Pls discussues pertaining to the upcoming field season, howcarkeep

field teams safe, data validation and correction, manuscripts, and report products. Individual
taxonomic teams held their meetings virtually just before or after the overall program meeting.

Regional team leaders and-&scontinue to holdmany conference calls andreail discussions
regarding fieldwork, taxonomic changes, data analysis, indicator refinement, and publications
throughout the duration of the project. Typically, most Pls spend the first week of field season
in the field with their crews to ensure that all protocols are being followed according to the
standards set forth in the QAPP and SOPs and to certifyaartidy crew members. That
changed because of Covi® (depending otthe field crew and PI), bub 2023the field season
returned tonormaland we have high hopes that such normality will contirdgain this year
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most crews have returning and experienced personal, and the PlIs will be in contact and do
training and provide advice in the manner that best suits their circumstances, at a minimum via
phone calls and webinars. Under all circumstances, Pls keep in olusetovith crews via cell
phone, text, and email, and the leadership team is also always available via cell phone and text
to answer crew questions.

OVERALL

The quality management system developed for this project has been fully implementdélsind

and their respective staff members continue to follow established protocols very closely, relying

on the QAPP and SOPs as guiding documents. QA managers were also encouraged by each
crew’s continued willingnesscases theprogjectact t heir
management team when questions arise.

Despite the somewhat dangerous nature of this work, injury rates continue to be very low. We
are very proud of what our field crews accomplished safely despite a global pandemic. Crews
sampled safely, accurately, and without spreading G&®idThe entirecCWM team is relieved

that crews continue to maintain an exemplary safety record. This is due to the leadership and
safety consciousness of Pls, field crew chiefs, and field team leaders. Pls are not complacent
about the lack of injuries and are grateful thhe willingness of their crews to work long hours
day after day, to successfully sample under often adverse conditions (including a global
pandemic), and to conduct that sampling in accordance with strict QA procedures.

LEVERAGHEENEFITS GIROJECT (208@023)

This project has generated a number of spffiprojects and serves as a platform for many
graduate and undergraduate thesis topics. In addition, project Pls are collaborating with many
other groups to assist them in getting data for areas that are obeillestored or that are

under consideration for protection. Finally, the project supports or partially supports many jobs
(jobs created/retained). All of these are detailed below.
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SPINOFF PROJEQICUMULATIVE SINCE 2010)

Investigating the Use of eDNA to Determine Fish Use of Otherwise Unsampleable Habitats:
Some habitats cannot be sampled using fyke nets because of inappropriate water depth,
unstable or unconsolidated bottom sediments or because that habitat is too fragile (e.g. wild
rice). CoPI Valerie Brady with NRRI researcher Chan Lan Chun are inngdtgatwell fyke

net fish catches agree with fish eDNA collected from nearby benthic sediment to determine if
eDNA could be used as a surrogate in situations where#éishot be physically collected to
determine habitat use.

Macroinvertebrate Monitoring for Delisting the Degradation of Benthos Beneficial Use

Impairment in the Muskegon Lake Area of Concerfihe West Michigan Shoreline Regional
Development Commission, with support from the Michigan Department of Environment, Great
Lakes, and Energy funded a project to conduct macroinvertebrate sampling at 2 coastal

wetlands in the Muskegon Lake Areaof Conceri n an effort to evaluate
Bent hos” BUI in the AOC. and223ngdata Sonsewraldake ol | e c
Michigan reference wetlands were used to compare the AOC restoration sites. Dr. Matt Cooper

led this project with students from Muskegon Community College.

Compiling and Assessing IBI and Environmental Stress Data to Assess Habitat Condition in the
Detroit River Area of Concern (AOQhe Detroit River Canadian Cleam (convened by
Environment and Climate Change Canada and the Province of Ontario) is evaluating the weight
of evidence with regard to delisting several Beneficial Use Impairments in the Detroit River AOC
(Degradation of Bh and Wildlife, Degradation of Benthos, and Loss of Fish and Wildlife Habitat.
However, years of monitoring and assessment have failed to demonstrate clear time trends in
the condition of biota (aquatic vegetation, aquatic macroinvertebrates, fishess)afthe
Detroit River’'s aquatic and riparian habitats
(IBIs) using the Reference Condition Approach (RCA) have been limited by an inability to
achieve consensus on appropriate reference conditions. GalRl€iborowski, Greg Grabas and
Doug Tozer compiled ladzased stressor data at the scale of secamder watersheds for the

Detroit River AOC to let us assess how the IBI scores for sites in the Detroit River and adjacent
areas (Lake Erie, Lake St. Ciiir Clair River) vary as a function of environmental stress. We
compiled all available biological monitoring datasets relating to aquatic vegetation,
macroinvertebrates, fishes and birds within the study region and calculated composite
measures of condibin (IBIs) for each of the groups of biota and plotted the resulting scores
against the stressor measures. We found provisional evidence of environmental stress
thresholds for at least one IBI of each of the taxa investigated. Mapping the distribution of
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nondegraded vs. degraded watersheds for each of the biological groups will help the DRCC
identify whether and where further remediation is necessary to allow delisting of the BUIs.

Minnesota Land Trust Natural Areas Project and Grassy Point Restoraino2018, the

Minnesota Land Trust contracted a project with the Natural Resources Research Institute in
Duluth, MN to conduct bird surveys along the St. Louis River Estuary (SLRE), within nine project
areas that were nominated for inclusion in the Dulidhtural Areas Program (DNAP). This
program was created in 2002 to manage Duluth’
the preservation of services and values such as habivarsity and water quality. In addition

to data collected for this project, we also included breeding bird data collected by the CWMP at
benchmark sites located within the SLRE that aligned spatially with the nine DNAP project
areas. Collectively these datgere used to determine if the proposed land parcels included in

the nomination met the criteria of qualifying as an Important Bird Congregation Area (criteria
included numeric thresholds for different guilds of species). Use of these data qualifiegkall ni
parcels as meeting the Important Bird Congregation Area criteria.

These data were then used in a sjifi project with Minnesota Land Trust, where bird
communities were associated with spatiaiyplicit environmental and habitat variables to help
guide conservation and management effort in the SLRE. In this projecevecalso able to
identify habitat availability at the landscapevel to identify specific features that are under
represented in the SLRE but likely important to avian species (specifically waddpeddent
species). These analyses have been used tegestoration plans at specific locations within
the SLRE, including Grassy Point (a wetland located in a heavily industrialized area of the SLRE).
Efforts to restore this wetland site are being developed by using the habitat requirements of
wetland-dependent marsh bird species as a guide and restoration goal. The plans for Grassy
Point are complete and ethe-ground restoration is scheduled to begin in the spring of 2020.
NRRI CWMP teams will be involved in prestoration monitoring of this site as well.

Deriving and Calibrating Environmental and Biological data for Lake Erie in Support of the Great
[F1Sa 21 0SN) vdzZl £ Ade& ! 3NB A¥parydl teaAniesSd aNEMAENS C NI
plans of the revised GLWQA, Environment and Climate Change Canada (ECCC) and GLNPO began
work to jointly develop an Integrated Nearshore Framework for the Great Lakes. The goal was to
assemble scientific and technical ceemendations for nearshore assessment. The assessment

was expected to be used to set priorities and desigrapproach to identify areas of high quality

for protection and areas under stress requiring restoration. ECCC and GLNPO convened several
workshops beginning in 2014. In 2016, ECCC initiated a pilot project on the Canadian side of Lake
Erie to come up whh a workable methodology and approach to combining assessments of
different condition measures. CWM coPIs Jan Ciborowski and Greg Grabas took part in a series
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of workshops and contributed information collected in part from CWM wetland surveys on Lake
Erie. The first overall assessment of the nearshore in Lake Erie was reported in 2018. The weight
of evidence indicated that there is a strong east to west gradienearshore condition with the
highest quality habitat and biota observed in the eastern basin, and low quality in the western
basin, influenced largely by seasonal occurrences of cyanobacteria. The nearshore of the Detroit
River and Lake St. Clair waassified as being of moderate quality. Insufficient data were
available to assess the St. Clair River. Assessments of the condition of coastal wetland across the
study area were limited by variation in the types of data collected by different prograrfusure

goal will be to determine how best to align data collected from other programs with information
collected using the CWM protocols.

RealTime Logging of Water Level, DO, Light, and Wind to Assess Hydrological Conditions in
Great Lakes Coastal WetlandBhe University of Windsor is coordinating a project to test the
hypothesis that the numbers and species of fishes caught in wetland fyke nets are related to
temporal variation in dissolvedxygen (DO), and that such DO variation is partly driven by
seicheactivity causing temporary movement of cool, welygenated lakewater into and out of
wetlands. This variation in DO may be especially important in the densely vegetated, shoreline
associated wetland zones (usually wet meagdander highwater conditions). An SOP

document was developed in spring 2019 and circulated to all field crews.

Each field team has been encouraged to deploy water level and DO loggers at their fyke net
sites over the course of the summer. In addition to providing important basic hydrological
information about the condition of coastal wetlands, the resulting Gre&ekswide dataset will

be used to help account for variation in fish catches and ultimately improve the precision of fish
IBI estimates. Preliminary data collected over the field season and suggestions for improvement
will be discussed at the winter fieldeeting.

Bathymetry and mapping of wetlands in Point Pelee National Park during a period of
hydrologic changetn 2018 Point Pelee National Park (PPNP) received approval through the
Parks Canada Conservation and Restoration Project to begyear4marsh restoration project.

The project was focused 1) on increasing open water habitat and interspersion within the
marsh and 2) reducing invasive vegetation. Members of the Ciborowski CWM team were asked
if they would be able to conduct a preliminary survey of PPNPawadl to determine the

bottom profile and distribution of submerged aquatic vegetation. There was especial interest in
the bathymetry of Lake Pond, whose eastern shoreline had been breached by wave action from
Lake Erie during the summer as a consequendkeohistorically high water levels. In fall 2018

and during the 2019 field season, we conducted a benchmark survey of vegetation, aguatic
invertebrates and water chemistry. We also assessed water depth, macrophyte distribution and
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cover and sediment characteristics throughout the wetland using the remaiedyated

ROVER, which was developed for shaleater data collection in remote locations. Water level

and dissolved oxygen loggers set in place in the spring providedse&sin record of the

frequency of seiches and associated changes in water quality. CWM researchers are anticipated
to be involved as collaborators throughout the restoration project.

Inventory and distribution of zooplankton in coastal wetlandés part of ongoing interest in
assessing the condition of CWM wetlands we began assessing the community composition of
zooplankton in the wetlands visited as part of the annual program. Pilot samples were first
collectedin 2017. In 2018, zooplankton sangleere collected at 16 Great Lakes coastal

wetlands, situated off Manitoulin Island, northern Lake Huron, the western basin of Lake Erie,
the Bruce Peninsula and Georgian Bay. In each wettamples were collected at 3 shallow

water points along a dissolved oxygen gradient. Records of water depth, substrate
characteristics and vegetation density and composition were also tabulated. The sampling
methods were based on techniques proposed by baegl and Chowrraser (2002) in

developing their Zooplankton Quality Index. Seven Lake Huron wetlands were sampled in 2019.

Evaluating Fish and Invertebrate Distribution in Great Lakes Coastal WetlaadOccupancy
Modeling ApproachLied by University of Windsor postdoctoral fellow student Martin
Jeanmougin, this project involves fish Pls Joseph Gathman, Carl Ruetz, Dennis Higgs and Jan
Ciborowski. Occupancy modelling is a statistical approach that allows one to estimate the
probabilty that a taxon is present in an area and the probability that it can be detected by
sampling. Applying this approach to the invertebrate and fish CWM data could help us to
identify important environmental factors influencing the likelihood that selectdatoccur in
particular habitats and to more accurately estimate their distribution across the Great Lakes.
Also, an analysis of the detection patterns can provide important information on potential
biases in the protocols we use to sample the biota. Tiexipus work done by K. Dykstra of
Grand Valley State University (Carl Ruetz’'s |
be a good starting point for this project.

Genetic Barcodes for Wetland MacroinvertebrateSurveillance of aquatic macroinvertebrates
in the Great Lakes is of utmost importance. However, many organisms, particularly aquatic
macroinvertebrates, lack information that can assist in their identification, whether through
molecular barcodes or morpthagical characteristics. We are using previously collected aquatic
macroinvertebrate samples from throughout the Great Lakes basins to generate genetic
barcodes that will assist in identification of speciE)TUs) and expand the currently available
molecular genetic databases. Our work is targeting specific groups to improve morphological
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identification to lowest taxonomic levels. Finally, we will be able to use these data to test the
usefulness of metabarcoding for Great Lakes surveillance to provide managers with valuable
monitoring information.

Assessing Climate Vulnerability in Apostle Islands Coastal WetlaRdeded by the National

Park Service and GLRI, a team from Northland College sampled fish, macroinvertebrates,
vegetation, and hydrologic variables in lagoon wetlands throughout the Apostle Islands
National Lakeshore to identify species and communities thay be particularly vulnerable to
climate change. This work represents an intensification of sampling effort within a sensitive and
relatively pristine area of the Great Lakes. Data ftbia project were analyzed in relation to
CWMP data to put Apostle Islands wetlands into a broader Great Lakes context.

Functional Indicators of Coastal Wetland Conditidfunded by the USGS through a

Cooperative Ecosystem Studies Unit (CESU), this pilot project ran from fall 2016 through fall of
2019 to better determine functional indicators of Great Lakes coastal wetland usage by Great
Lakes fish species. Sampling was ddwmeng the spring and fall at about 15 US wetlands

already being assessed for CWM indicators during the summer. Data collected focus on fish
usage of wetlands and the forage base for those fish, evalluaséng macroinvertebrate

sampling and examination of fish gut contents. Special emphasis was placed on determining
usage of wetlands by young or spawning fish.

Conservation Assessment for Amphibians and Birds of the Great Lageseral members of

the CWM project team have initiated an effort to examine the role that Great Lakes wetlands
play in the conservation of amphibians and birds in North America. The Great Lakes have many
large, intact freshwater wetlands in the interiportion of the North American continent. Their
unique character, size, and plant composition supports populations of many species of
amphibians and birds, many of which have been idertiie endangered, threatened, or of

special concern in North America. CWM Pls will use the extensive data that have been gathered
by USEPA, such as the Great Lakes Environmental Indicators project and the Great Lakes
Wetlands Consortium, as well as Birdd&s Canada, as critical input to this assessment.

The initial stages in the development of the conservation assessment will be to analyze habitat
and landscape characteristics associated with Great Lakes coastal wetlands that are important to
wetland-obligate bird species occupying these habitats. By éomg breeding bird data from

the sources above and incorporating landscape variables, classification trees can be developed
to predict presence and relative abundance of these species across the Great Lakes Basin. These

met hods, outlinedesnsHahhabi Pahcahd | andscape
Sedge Wren(isthorus platensjsand Marsh Wren(. palustriy distribution and abundance in
Great Lakes Coastal Wetlands’ (University of M

wetlands in her analysis, which will provide a basis for analyzing additional wettdigcte
species.
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Bird and Anuran Metrics and Indicator Calculatiomsvian and anuran responses to landscape
stressors can be used to inform land managers about the health of coastal wetlands and the
landscape stressors that affect these systems (Howe et. al. 2007). Data that has been entered

into the data managementsysteeand QC’ d are being used to calc
and indicators for these wetlands.

Influence of broadcast timing and survey duration on marsh breeding bird point count

results: Several members of the project team, with D. Tozer as lead, examined the importance
of survey duration and timing of broadcast playbacks on occurrence and counts of wetland
breeding birds. The results of this analysis suggest thamibQpoint counts aregperior to 15

min counts which have important implications for future monitoring and -@f&tctiveness.

These findings have been published in the journal ofAGanservation and Ecology (Tozer et

al. 2017).

North Maumee Bay Survey of Diked Wetland vs.-Diked Wetland:Erie Marsh Preserve is
being studied as a benchmark site for the CWM project. As a benchmark site, Erie Marsh
Preserve will serve as a comparison against randaellgcted project sites, and will be
surveyed each year of the CWM project. Benchmark sampbggn prior to Phase 1 of a
planned restoration by The Nature Conservancy, allowing forgré postrestoration
comparisons. In addition, biota and habitat within the diked wetlands ardd@itompared to
conditions outside of the dike, but still within the preserve. These data will also be used for
post-construction comparisons to determine what biotic and abiotic changes will occur once
restoration efforts have reconnected the dike to thlkallow waters of Lake Erie.

Cattailsto-Methane Biofuels ResearclCWM crews collected samples of invasive plants

(hybrid cattail) which were analyzed by Kettering University and their Swedish Biogas partner to
determine the amount of methane that can be generated from this invasive. These samples
was compared to theirata set of agricultural crops, sewage sludge, and livestock waste that

are currently used to commercially generate methane. Results demonstrated that hybrid cattail
and reed canary grass both generated adequate levietsethane for use as feedstocks for
biodigestion. The result of this and other CWM data collection are summarized in the @arson

al. 2018 journal article. The cattaitse-methane biofuels project is also funded (separately) by
GLRI.

Plant IBI EvaluationA presentation at the 2014 Joint Aquatic Science meeting in Portland,
Oregon evaluated Floristic Quality Index and Mean Conservatism score changes over time
utilized data collected during the first three years of the GLRI study. Mean C scores showed
little change between years from 2011 through 2013 due to stable water levels.

Correlation between Wetland Macrophytes and Wetland Soil Nutrien®/VM vegetation
crews collected wetland soil samples and provided corresponding macrophyte data to
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substantially increase the number of sites and samples available to the USERAMitent
Ecology Division. USEPA MED researchers studied wetland macrophyte and wetland soil
nutrient correlations. The MED laboratory ran the sediment nutrient analyseslaaed the
data with CWM PIs.

Comparative studyf bulrush growthbetween Great Lakes coastal wetlands and Pacific
Northwest estuaries. This study includes investigation of water level effects on bulrush growth
rates in Great Lakes coastal wetlands. With leveraged funding from NSF for the primary project
on bulrush abity to withstand wave energy.

Braddock Bay, Lake Ontario, Sedge Meadow and Barrier Beach Restor&raddock Bay is

being studied as a benchmark site in conjunction with the US Army Corps of Engineers to assess
the current extent of, and potential restoration of, sedge meadow and the potential of

restoring the eroded barrier beach to reduce wetlandslo€WM crews collected pre

restoration data to help plan and implement restoration activities and will collect-post

restoration data to help plan and implement restoration activities asdess results. The

results will help build a model for future sedge meadow restoration in Lake Ontario to mitigate
the harmful impacts of invasive cattails and provide habitat for fish and wildlife species.
Additionally, this project will be expanded,donjunction with Ducks Unlimited, to four nearby
wetlands, pending funding from NOAA.

Thunder Bay AOC, Lake Superior, Wetland Restoratiine wetlands around Thunder Bay

were sampled for macroinvertebrates, water quality, and aquatic vegetation by CWM crews in
2013 using methods closely related to CWM methods. These data will providegtogation
baseline data as part of the AOC detigtprocess. Wetlands sampled included both wetlands in
need of restoration and wetlands being used as a regional reference. All of this sampling was in
addition to normal CWM sampling, and was done withding from Environment Canada.

Common Tern Geolocator Projectn early June 2013, the NRRI CWM bird team volunteered to
assist the Wisconsin DNR in deploying geolocator units on Common Terns nesting on Interstate
Island. In 2013, 15 birds between the ages-8fyrs old were outfitted with geolocators. Body
measuremats and blood samples were also taken to determine the sex of each individual. In
June of 2014, geolocators were removed from seven birds that returned to nest on the island.
Of the seven retrieved geolocators, four wererfr female birds and three from males. The

data collected during the year will be used to better understand the migratory routes of
Common Terns nesting on Interstate Island. This is the first time that geolocators have been
placed on Common Terns nestimgthhe Midwest, which is important because this species is
listed as threatened in Minnesota and endangered in Wisconsin. Tracking Common Terns
throughout their annual cycle will help identify locations that are important during the non
breeding portion otheir life cycle. Data are currently being analyzed by researchers at the
Natural Resources Research Institute in Duluth MN.
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Wetlands:One year project, 2028017, awarded to Central Michigan University by the

Michigan Department of Environmental Quality. The project will focus on the prioritization of
high-quality and important stateowned coastal wetlands that have been monitored ag pér

the Great Lakes CWM program, and development ofspecific management plans for these

wetlands which address diverse management goals and objectives witrad bycus including
biodiversity, ecological services, habitat for fish and wildlife, climate change adaptation, and

rare species.

Developing a Decision Support System for Prioritizing Protection and Restoration of

Great Lakes Coastal Wetlanda/hile a number of large coastal wetland restoration projects
have been initiated in the Great Lakes, there remains little regional or{sasie prioritization

of restoration efforts. Until recently we lacked the data necessary for making systematic
prioritization decisions for wetland protection and restoration. However, now that basie
coastal wetland monitoring data is available, development of a robust prioritization tool is
possible and we propose to develop a new Ben Support System (DSS) to prioritize

protection and restoration investments. This project, funded by the Upper Midwest and Great
Lakes Landscape Conservation Cooperative, the Michigan Office of the Great Lakes, and the US
Army Corp. of Engineers, hasvaloped a DSS for wetlands along the US shoreline of the Great
Lakes.

Quantifying Coastal Wetland Nearshore Linkages in Lake Michigan for Sustaining Sport Fishes
With support from Sea Grant (lllineiladiana and Wisconsin programs), personnel from UND and
CWM are comparing food webs from coastal wetlands and nearshore areas of Lake Michigan to
determine the importance of coastal wetlands in sustaining the Lake Mictiggahweb. The
project emphasis is on identifying sport fisiediated linkages between wetland and nearshore
habitats. Specifically, we are (1) constructing cteabitat food webs using stable C and N
isotope mixing models, (2) estimating coastal wetlamdbitat use by sport fishes using otolith
microchemistry, and (3) building predictive models of both linkage types that account for the
major drivers of fishmediated linkages in multiple Lake Michigan wetland types, including some
wetlands sampled by theoastal wetland monitoring project. Collaborators are the University of
Wisconsin- Green Bay and Loyola University Chicago.

Clough Island (Duluth/Superior) Preservation and Restoratidhe Wisconsin Department of
Natural Resources requested (and funded) a special report on sites sampled using CWM
protocols around Clough Island within the St. Louis River Area of Concern (AOC). Their interests
were to see if CWM data indicated any diffeoes in habitat or species

composition/abundances among Clough Island and other St. Louis River sites, and also how
Clough Island compared to other nearby Lake Superior coastal wetlands. Thgetfeport

was submitted to Cherie Hagan of the WDNR in May of 2014. Clough Island was recently
acquired by the Nature Conservancy and they are using the data in the report for their
development of conservation plans for the area.
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Floodwood Pond and Buck Pond South, Lake Ontario, Wetland Pothole Restora@men

water potholes were established in these two wetlands by The Nature Conservancy to replace
openings that had filled with cattail following lakevel regulation. CWM crews collected pre

and postrestoration data as benchmark sites in both wetlandsfow TNC to assess changes.

Buck Pond West and Buttonwood Creek, Lake Ontario, Sedge Meadow Restorafivese

two wetlands in the Rochester Embayment AOC are actively being restored by a consortium
involving Ducks Unlimited, The College at Brockport, NYS Department of Environmental
Conservation, and the Town of Greece. CWM crews collectecegterationdata as a

benchmark site to help plan and implement restoration activities. festoration data

collection is underway under CWM to help assess results and help build a mofigufer

sedge meadow restoration in Lake Ontario to mitigate the harmful impacts of invasive cattails
and provide habitat for fish and wildlife species.

Salmon/West Creek, Long Pond, and Buck Pond East, Lake Ontario, Emergent Marsh
Restoration These three wetlands in the Rochester Embayment AOC are being studied as
benchmark sites by CWM crews to provide the U.S. Fish and Wildlife Service with pre
restoration data for projects currently in the design phase. Future CWM data collection has
been requested to assist in peséstoration assessment.

Lower Green Bay and Fox River A®esults from the Coastal Wetland Monitoring (CWM)
Project and the Great Lakes Environmental Indicators (GLEI) Project are playing a central role in
a $471,000 effort to establish fish and wildlife beneficial use impairment (BUI) removal targets
for the Lower Green Bay and Fox River AOC (ZE7) 1) Protocols for intensive sampling of

bird, anurans, and emergent wetland plants in the project area have followed the exact
methods used in the CWM project so that results bldirectly comparable with sites

elsewhere in the Great Lakes. 2) Data from GLEI on diatoms, plants, invertebrates, fish, birds,
and anurans and from CWM on birds and anurans have been used to identify sensitive species
that are known to occur in the ACKDd have shown to be sensitive to environmental stressors
elsewhere in the Great Lakes. These species have been compiled into a database of priority
conservation targets. 3) Methods of quantifying environmental condition developed and

refined in the GLEAInd CWM projects are being used to assess current condition of the AOC (as
well as specific sites within the AOC) and to set specific targets for the removal of two
important BUIs (fish and wildlife populations and fish and wildlife habitats). 4. Apphoatti

the Index of Ecological Condition method (e.g., Howe et al. 2007) for measuring the condition
of birds, anurans, and other fish and wildlife groups. Follpwwvork was funded for 2018020

at $87,000 to continue refining field monitoring methods andtrics of 40 fish and wildlife

habitats and populations.
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SOGL/SOLEC Indicato®NM project Pls have developed a set of indicator metrics for the

State of the Great Lakes/State of the Lakes Ecosystem Conference (SOLEC). These metrics fill a
much-needed gap in quantifying responses of biotic communities to environmental stress
throughaout the Great Lakes. Sites for all coastal wetlands sampled by the GLEI, CWM, and
Marsh Monitoring Program projects have been scored according to several complementary
indices that provide information about local and regional conditd existing wetlands.

Roxana Marsh Restoration (Lake Michigafjie University of Notre Dame (UND) team, led by
graduate student Katherine O'Reilly and undergraduate Amelia McReynolds under the direction
of project coPI Gary Lamberti, leveraged the GLCWM monitoring project to do an assessment
of recentlyrestored Ro&na Marsh along the south shore of Lake Michigan. Roxana Marsh is a
10-ha coastal wetland located along the Grand Calumet River in northwestern Indiana. An EPA
led cleanup of the west branch of the Grand CalumeeRNOC including the marsh was
completed in 2012 and involved removing approximately 235,000 cubic yards of contaminated
sediment and the reestablishment of native plants. Ms. McReynolds obtained a summer 2015
fellowship from the College of Science at UidBtudy the biological recovery of Roxana

Marsh, during which several protocols from the GLCWM project were employed. During
summer 2015 sampling of Roxana Marsh, an unexpected inhabitant of the Roxana Marsh was
discovered- the invasive oriental weathéish (Misgurnus anguillicaudatQsOriental

weatherfish are native to southeast Asia and believed to have been introduced to the U.S. via
the aquarium trade. Although there have been previous observations. @nguillicaudatusn

the river dating back to 2002, it had not been previously recorded in Roxana Marsh, and little
information is available on its biological impacts there or elsewhere. We are currently using
stable carbon and nitrogen isotopes, along with diet analysigetermine the role oM.
anguillicaudatusn the wetland food web and its potential for competition with native fauna

for food or habitat resources. This discovery received media attention from the Hlimdisna

Sea Grant College Program.

Chlorophylta Modeling: The UND team, in collaboration with Northland College, CMU, and
others, is investigating the drivers that influence water column chloroghiylicoastal

wetlands. Our hypothesis is that chloropkgivill be related to nutrient status of wetlands and
degree of development of adjoining land. Along with CWM water data, we are utilizing GIS land
use and connectivity data. Specifically, we seek to answer the following questions: (1) What
variables best mdict chlorophyHa in coastal wetlands across the amtiGreat Lakes basin? (2)
How do these variables change across each basin (i.e., Lake Michigan, Lake Erie, Lake Ontario,
Lake Superior, Lake Huron)? (3) Are there differences in predictor variables acrisssish

(e.g., Lake Erie North vs. Lake Erietly@u4) Does wetland type (lacustrine, riverine, or barrier)
change chlorophyda predictors? (5) How do other potential variables, such as vegetation zone
type or year, change chlorophdipredictors?

Invasion Vulnerability IndexThe UND team, in collaboration with other CWM teams, aims to
create a usable tool that predicts which aquatic invasive species from a list of 10 Great Lakes
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Aquatic Nuisance Species Information System (GLANSIS) watchlist species are of highest
concern for prevention and early detection. We will combine Habitat Suitability Indexes (HSIs)
made using wetland sitepecific physiaechemical measurements and potentj@athway data
(distance to potential introduction pathways and distance to known established populations).
Ultimately, we will produce an interactive, exploratory tool where a wetland can be selected,
and a table will appear that shows the breakdown ofasion risk by species as invasion
likelihood scores. If more information is desired about how the invasion likelihood score was
calculated, an attribute table will display the numerical values for each criterion in the model.
One of the main concerns withvasive species is how climate change will alter habitat
suitability. To accommodate this concern, we will also include versions with future climate
change scenarios using published IPCC environmental conditions. This information will be
packaged togethein an IVI for Great Lakes wetlands usable by scientists, managers, and the
general public.

Green Bay Area Wetland®ata from the benchmark site Suamico River Area Wetland was
requested by and shared with personnel from the Wisconsin Department of Natural Resources
and The Nature Conservancy, who are involved in the restoration activitiesctonreect a

diked area wifh Green Bay. In 2011 NRRI sampled outside the diked area following CWM
methods, and in 2013 we sampled within the diked area as a special request. The data were
summarized for fish, invertebrates, water quality, birds, and vegetatiod shared with David
Halfmann (WDNR) and Nicole Van Helden (TNC).

Hybridizing fishin 2013 the NRRI field crew encountered gar around the Green Bay area of
Lake Michigan which exhibited mixed morphological traits of shortnose and longnose species.
At that time, John Lyons at the Wisconsin Department of Natural Resources was working on a
project to confirm hybrid individuals in the Fox River watershed (which drains into Green Bay,
WI). Josh Dumke at NRRI contributed photos of gar captured in Green Bay during Coastal
Wetland Monitoring fish surveys to John Lyons, and trams@ributions were acknowledged in

a recentlypublished article: (Lyons, J., and J.T. Sipiorski. 2020. Possibiedalgdybridization

and introgression between Longnose Gar (Lepisosteous osseus) and Shortnose Gar
(Lepisosteous platostomus) in the ARiver drainage, Wisconsiamerican Midland Naturalist
183:105115). In 2014 and 2015 Coastal Wetland Monitoring fish teams collected gar fin clips
across the entire Great Lakes basin for a much nsoreprehensive look at species

distributions and hybridization, but sample processing and analysis of those stored samples is
dependent upon securing additional funds.

Management alternatives for hybrid cattailllypha x glauca201% 2014:Differing harvest
regimes for hybrid cattail were evaluated at Cheboygan, Cedarville, and Munuscong Bay in
northern Michigan with USEPA GLRI funding. At all of these sites plant data was collected by
CWM and used as baseline data that was compared torgbsites. Analyses demonstrated

that during lowwater conditions, native plant diversity was increased by harvest of hybrid
cattail.



EPAGLNPGL-00E015676
Semiannual report

April 205

Pagel59of 205

Impacts of hybrid cattail management on European froglitydrocharis morsusanae); This
study, funded by MI DNR in 202617 for research by Loyola Chicago and Oregon State
University studied the response of European frogbit to cattail management, using CWM plant
data collected in Munuscong Bay as baseline data. CWM data collecte@@bbto 2015
provided documentation of the expanding range of frogbit into the western Great Lakes. The
study found that open, flooded stands of hybrid cattail providedantgnt habitat for

European frogbit, but that management to remove cattail was not effective for frogbit control.

Nutrient limitation in Great Lakes coastal wetland&SLCWMP water quality data indicate that
reactive nitrogen concentration is often much lower in wetland habitats than the adjacent
Great Lake nearshore. With funding from lllinbigiana Sea Grant and the Wisconsin DNR we
have evaluated the role of nitrogdimitation on benthic algal growth in wetlands throughout
Lakes Michigan, Huron, and Superior.

SUPPORT FOR WRFILIATED PROJE@D%$1¢ 2023)

CWM PIs and data managers continue to provide data and support to other research projects
around the Great Lakes even though CWM PlIs are not collaborators on these projects. Dr. Laura
BourgeauChavez at Michigan Tech University mapped the spatial exteBtexdt Lakes coastal
wetlands using GIS and satellite information to help in tracking wetland gains and losses over
time (Implementation of the Great Lakes Coastal Wetlands Consortium Mapping Protocol,
funded by GLRI). We provided her with vegetation datd sampling locations each year to

assist with this effort. Dr. Bourgedthavez was also given funding to assess herbicide
effectiveness again®hragmitesn Green Bay and Saginaw Bay. CWM data are being used to

find the best locations, provide baseline data, and provide pointers on site access (from field
crew notes) in support of this project.

Reports on new locations of nenative and invasive specie¥‘egetation sampling crews and
Pls have been practive over the years in reporting new locations of invasive vegetation. Fish
and macroinvertebrate Pls and crews have also realized that they may be discovering new
locations of invasive species, particwairivasive macroinvertebrates. To ensure that all new
sightings get recorded, we are pulling all records of-native fish and macroinvertebrates out
of the database once per year and sendingsé records to the Nonindigenous Aquatic Species
tracking website maintained by USGS (http://nas2.er.usgs.gov/). Wetland vegetation Pls
contributed new SOLEC indicator guidelines and reports and continue to participate in the
indicator review process.

Wetland Floristic Quality in the St. Louis River Estuawith support from WI Sea Grant 2014
2017, vegetation PI N. Danz has integrated vegetation surveys from the CWM project with data
from 14 other recent projects in the estuary. A new relational database was created that is
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being used to assess spatial and temporal patterns in floristic quality and to develop materials
to inform and monitor wetland restorations in this AOC.

Coordination and Partnership with National AuduboRer the agreement to share CWMP bird
data with the National Audubon Society, we have provided data and guidance on appropriate

use of these data for their project “Prioritd.i
t he U. S. Gr e alting maausaig from thi prejectrisegrently in review with the
| o u rBiolagical Conservation and per the agreement all CWMP

investigators have had the opportunity to contribut®the manuscript and be included as-co
authors. We expect to maintain communications regarding any potential future use of the
CWMP data by National Audubon and will continue to provide guidance on appropriate uses in
future projects and analyses.

Targeting Invasive Plant Species in Wisconsin Coastal Wetlahdsollaboration with WI
Department of Natural Resources and Lake Superior Research Institute, vegetation Pls have
summarized patterns of invasive plant occurrence in Wisconsin coastal wetlands. These
summaries are being used to develop a more comprelvensvasive plant monitoring strategy
throughout the Wisconsin basin.

REQUESTS FOR ASSISTANCE COLLECTING MONITORIRGLD2TZ3)

Project Pls provided monitoring data and interpretation of data for many wetlands where
restoration activities were being proposed by
This program is administered by the National Fish and Wildlife Foumd@iié\WF) and includes

GLRI funding. Proposal writers made data/information requests via NFWF, who communicated

the requests to us. Lead Pl Don Uzarski, with assistance fréhscthen pulled relevant

project data and provided interpretations of 1Bl sce@nd water quality data. This information

was then communicated to NFWF, who communicated with the applicants. This information

sharing reflects the value of having coastal wetland monitoring data to inform restoration and
protection decisions. We anticpe similar information sharing in the coming years as

additional restoration and protection opportunities arise.

In addition to the NFWF program, CWM PIs have received many requests to sample particular
wetlands of interest to various agencies and groups. In some instances the wetlands are
scheduled for restoration and it is hoped that our project can providerpgoration data, and
perhaps also provide posestoration data to show the beginnings of site condition
improvement, depending on the timing. Such requests have come from the St. Louis River (Lake
Superior), Maumee Bay (Lake Erie), and Rochester (Laked)itega of Concern delisting

groups, the Great Lakes National Park Service, the Nature Conservancy (sites across lakes
Michigan and Huron for both groups), as well as state natural resource departments. Several
requests involve restorations specificalfygeted to create habitat for biota that are being
sampled by CWM. Examples includgeNOAAed restoration of wetlands bordering the Little
Rapids of the St. Marys River to restore critical spawning habitat for many native freshwater
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fishes and provide important nursery and rearing habitat in backwater areas|etNC

restoration of pike spawning habitats on Lake Ontario and in Green Bay; a US Army Corps of
Engineers project in Green Bay to create protective barrier islands and restorg acres of

aquatic and wetland vegetation; a USACE project to improve wetland fish and vegetation
habitat in Braddock Bay, Lake Ontario; a New York state project to increase nesting habitat for
state-endangered black tern; and projects in Wisconsinestore degraded coastal wetlands

on the Lake Superior shore. Many of these restoration activities are being funded through GLRI,
so through collaboration we increase efficiency and effectiveness of restoration efforts across
the Great Lakes basin.

At some sites, restoration is still in the planning stages and restoration committees are

interested in the data CWM can provide to help them create a restoration plan. This is

happening in the St. Louis River AOC, in Sodus Bay, Lake Ontario, for th&drd¢ieAOC,

wetl ands along Wisconsin’s Lake Superior shor
2015 by tribal biologists at Sault Ste Marie.

Other groups have requested help sampling sites that are believed to be in very good condition
(at least for their geographic location), or are among the last examples of their kind, and are on
lists to be protected. These requests have come from The Haonservancy for Green Bay

sites (they are developing a regional conservation strategy and attempting to protect the best
remaining sites); the St. Louis River AOC delisting committee to provide target data for

restoration work (i.e., what should aresod si te “l1 ook” | i ke); and th
Heritage Inventory has requested assistance in looking for rare, endangered, and threatened
species and habitats in al/l of the coastal we

Southern Lake Miggan wetlands have mostly been lost, and only three remain that are truly
coastal wetlands. CWM Pls are working with Illinois agencies and conservation groups to
collaboratively and thoroughly sample one of these sites, and the results will be usegto hel
manage all 3 sites.

Other managers have also requested data to help them better manage wetland areas. For
example, he Michigan Clean Water Corps requested CWM data to better understand and
manage Stony Lake, Michigan. Staff of a-fioadl power plant abutting a CWM site requested

our fish data to help them better understand and manage the effects of their outfaliseon

resident fish community. The Michigan Natural Features Inventory is requesting our data as
part of a GLRiunded invasive species mapping project. The Yi$ &id Wildlife Service

requested all data possible from wetlands located within the Rochester, NY, Area of Concern as
they assess trends in the wetlands and compare data to designated delisting criteria. The NERR
on Lake Erie (Old Woman Creek) has reqeeesur monitoring data to add to their own. The
University of Wisconsin Green Bay will use our data to monitor contf®hcigmitesn one of

their wetlands, and hope to show habitat restoration. Thunder Bay National Marine Sanctuary
(Lake Huron) has requested our data to facilitate protection and management of coastal
resources within the Sanctuary. The Wisconsin DNR has requedtetbd#he Fish Creak
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Wetland as part of an Environmental Impact Assessment related to a proposed Confined
Animal Feeding Operation upstream of the wetland.

We have received a request from the USFWS for data to support development of a black tern
distribution/habitat model for the Great Lakes region. The initial effort will focus on Lakes
Huron, Erie and their connecting channels. Various FWS programs (gm@tdw Bird, Joint
Venture, and Landscape Conservation Cooperatives) are interested in this model as an input to
conservation planning for Great Lakes wetlands.

The College at Brockport has been notifying an invasive speciesregpionse team led by The
Nature Conservancy after each new sighting of water chestnut. Coupling the monitoring efforts
of this project with a rapidesponse team helped to eradicate sinafestations of this new
invasive before it became a more established infestation.

We are also now receiving requests to do methods comparison studies. For example, USGS and
Five Fathom National Marine Park have both requested data and sampling to compare with
their own sampling data.

Overall, CWM PlIs have had many requests to sample specific wetlands. It has been challenging
to accommodate all requests within our statistical sampling design and our sampling capacities.

STUDENT RESEARCH SUPRORII 2023)

Graduate Research with Leveraged Funding:

1 Using advanced morphometrics to improve identification of Sphaeriidae (fingernail clams)
of the Great lakes as informed by Di#alyses (University of Minnesota Duluth; other field
crews providing specimens).

1 Importance of coastal wetlands to offshore fishes of the Great Lakes: Dietary support and
habitat utilization (Central Michigan University; with additional funding from several small
University grants and the US Fish and Wildlife Service).

1 Spatial variation in macroinvertebrate communities within two emergent plant zones in
Great Lakes coastal wetlands (Central Michigan University; with additional funding from
CMU).

1 Invertebrate ceoccurrence patterns in coastal wetlands of the Great Lak&snmunity
assembly rules (Central Michigan University; additional funding from CMU)

1 Functional indicators of Great Lakes coastal wetland health (University of Notre Dame;
additional funding by lllinoindiana Sea Grant).
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Evaluating environmental DNA detection alongside standard fish sampling in Great Lakes
coastal wetland monitoring (University of Notre Dame; additional funding by IHindiana

Sea Grant).

Nutrient-limitation in Great Lakes coastal wetlands (University of Notre Dame; additional
funding by the UND College of Science).

A summary of snapping turti€pelydra serpentinay-catch records in Lake Ontario coastal
wetlands (with additional funding by University of Toronto).

Evaluating a zoobenthic indicator of Great Lakes wetland condition (with additional funding
from University of Windsor).

Testing and comparing the diagnostic value of three fish community indicators of Great
Lakes wetland condition (with additional funding from GLRI GLIC: GLEI Il and University of
Windsor).

Quantifying Aquatic Invasion Patterns Through Space and TAnRelational Analysis of the
Laurentian Great Lakes (University of Minnesota Duluth; with additional funding and data
from USEPA)

Novel Diagnostics for Biotransport of Aquatic Environmental Contaminants (University of
Notre Dame, with additional funding from Advanced Diagnostics & Therapeutics program)
Conservation of Common Terns in the Great Lakes Region (University of Minnesota; with
additional funding from USFWS, MNDNR, and multiple smaller internal and external grants).
Distribution of yellow perch in Great Lakes coastal wetlands (Grand Valley State University;
with additional funding from GVSU).

Variation in aquatic invertebrate assemblages in coastal wetland wet meadow zones of Lake
Huron, of the Laurentian Great Lakes (University of Windsor; with additional funding from
the University of Windsor).

Influence of water level fluctuations and diel variation in dissolved oxygen concentrations
on fish habitat use in Great Lakes coastal wetlands (University of Windsor; with additional
funding from the University of Windsor).

Bird community response to changes in wetland extent and lake level in Great Lakes coastal
wetlands (University of Wiscons{areen Bay with additional funding from Bird Studies
Canada)

Inferential measures for a quantitative ecological indicator of ecosystem health (University
of WisconsirGreen Bay)

Per and polyfluorinated alkyl substances (PFAS) in Great Lakesvidasdland sportfish
(University of Notre Dame)
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Undergraduate Research with Leveraged Funding:

91 Production of a short documentary film on Great Lakes coastal wetlands (University of
Notre Dame; additional funding by the UND College of Arts and Letters).

1 Heavy metal loads in freshwater turtle species inhabiting coastal wetlands of Lake Michigan
(University of Notre Dame; additional funding by the UND College of Science, and ECI
Environmental Change Institutédnlinecoverage TVandradio.

1 Nitrogenlimitation in Lake Superior coastal wetlands (Northland College; additional funding
from the Wisconsin DNR and Northland College).

1 Patterns in chlorophyh concentrations in Great Lakes coastal wetlands (Northland College;
additional funding provided by the college).

1 Phragmites australisffects on coastal wetland nearshore fish communities of the Great
Lakes basin (University of Windsor; with additional funding from GLRI GLIC: GLEI II).

1 Sonarderived estimates of macrophyte density and biomass in Great Lakes coastal
wetlands (University of Windsor; with additional funding from GLRI GLIC: GLEI Il presented
at the International Association for Great Lakes Research annual meeting).

1 Effects of disturbance frequency on the structure of coastal wetland macroinvertebrate
communities (Lake Superior State University,;
Undergraduate Research Committee; awarded Best Student Poster award at LSSU Research
Synposium; presented at Ml American Fisheries Society annual meeting).

1 Resistance and resilience of macroinvertebrate communities in disturbed and undisturbed
coastal wetlands (Lake Superior State Univer
Undergraduate Research Committee, (presented at Ml American Fisheries Sociedl annu
meeting and Midwest Fish and Wildlife Conference).

1 Structure and function of restored Roxana Marsh in southern Lake Michigan (University of
Notre Dame, with additional funding from the UND College of Science)

1 Nutrient limitation in Great Lakes coastal wetlands (Central Michigan University, CMU
Biological Station on Beaver Island)

1 Effects of wetland size and adjacent land use on taxonomic richness (University of
Mi nnesota Dul ut h, with additional funding fr

1 Water depth optima and tolerances for St. Louis River estuary wetland plants (University of
WisconsinSuperior, with additional funding from WI Sea Grant)

1 Mapping Wetland Areal Change in the St. Louis River Estuary Using GIS (University of
WisconsinSuperior, with additional funding from WI Sea Grant)

1 An analysis of Microcystin concentrations in Great Lakes coastal wetlands (Central Michigan
University; additional funding by CMU College of Science and Engineering).



http://news.jrn.msu.edu/capitalnewsservice/2016/04/15/lake-michigan-turtles-cant-get-the-lead-out/
http://www.lakescientist.com/heavy-metals-lake-michigan-turtles/
http://wsbt.com/news/local/notre-dame-researchers-doing-something-new-to-test-great-lakes-pollution
http://michiganradio.org/post/researchers-find-heavy-metals-michigan-turtles#stream/0
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Bathymetry and water levels in lagoonal wetlands of the Apostle Islands National Lakeshore
(Northland College; additional funding from the National Park Service). Several
presentations at regional meetings and IAGLR.

Non-native fish use of Great Lakes coastal wetlands (Northland College funding). Poster
presentations by Northland College students at Wisconsin Wetland Science Meeting and
IAGLR.

Graduate Research without Leveraged Funding:

T
T

Impacts of drainage outlets on Great Lakes coastal wetlands (Central Michigan University).
Effects of anthropogenic disturbance affecting coastal wetland vegetation (Central Michigan
University).

Great Lakes coastal wetland seed banks: what drives compositional change? (Central
Michigan University).

Spatial scale variation in patterns and mechanisms driving fish diversity in Great Lakes
coastal wetlands (Central Michigan University).

Building a model of macroinvertebrate functional feeding group community through zone
succession: Does the River Continuum Concept apply to Great Lakes coastal wetlands?
(Central Michigan University).

Chemical and physical habitat variation within Great Lakes coastal wetlands; the importance
of hydrology and dominant plant zonation (Central Michigan University)
Macroinvertebratebased Index of Biotic Integrity for Great Lakes coastal wetlands (Central
Michigan University)

Habitat conditions and invertebrate communities of Great Lakes coastal habitats dominated
by Wet Meadow, andPhragmites australigmplications of macrophyte structure changes
(Central Michigan University)

The establishment dBithynia tentaculatan coastal wetlands of the Great Lakes (Central
Michigan University)

Environmental covariates as predictors of anuran distribution in Great Lakes coastal
wetlands (Central Michigan University)

Impacts of muskrat herbivory in Great Lakes coastal wetlands (Central Michigan University).
Mute swan interactions with native waterfowl in Great Lakes coastal wetlands (Central
Michigan University).

Effects of turbidity regimes on fish and macroinvertebrate community structure in coastal
wetlands (Lake Superior State University and Oakland University).

Scale dependence of dispersal limitation and environmental species sorting in Great Lakes
wetland invertebrate metacommunities (University of Notre Dame).
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Spatial and temporal trends in invertebrate communities of Great Lakes coastal wetlands,
with emphasis on Saginaw Bay of Lake Huron (University of Notre Dame).

Model building and a comparison of the factors influencing sedge and marsh wren
populations in Great Lakes coastal wetlands (University of Minnesota Duluth).

The effect of urbanization on the stopover ecology of Neotropical migrant songbirds on the
western shore of Lake Michigan (University of Minnesota Duluth).

Assessing the role of nutrients and watershed features in cattail invasighé

angustifoliaand Typhax glaucg in Lake Ontario wetlands (The College at Brockport).
Developing captive breeding methods for bowfin{ia calva (The College at Brockport).
Water chestnut {rap natang growth and management in Lake Ontario coastal wetlands
(The College at Brockport).

Functional diversity and temporal variation of migratory land bird assemblages in lower
Green Bay (University of Wisconsineen Bay).

Effects of invasivBehragmiteson stopover habitat for migratory shorebirds in lower Green
Bay, Lake Michigan (University of WiscorSieen Bay).

Plant species associations and assemblages for the whole Great Lakes, developed through
unconstrained ordination analyses (Oregon State University).

Genetic barcoding to identify black and brown bullheads (Grand Valley State University).
Coastal wetland-nearshore linkages in Lake Michigan for sustaining sport fishes (University
of Notre Dame)

Anthropogenic disturbance effects on bird and anuran communities in Lake Ontario coastal
wetlands (The College at Brockport)

A fishbased index of biotic integrity for Lake Ontario coastal wetlands (The College at
Brockport)

Modeling potential nutria habitat in Great Lakes coastal wetlands (Central Michigan
University)

Modeling of Eurasian rufféSymnocephalus cernyaabitat preferences to predict future
invasions (University of Minnesota Duluth in collaboration with USEPA MED)

Modeling speciespecific habitat associations of Great Lakes coastal wetland birds
(University of Minnesota)

The effect of urbanization on the stopover ecology of Neotropical migrant songbirds on the
western shore of Lake Michigan (University of Minnesota Duluth).

Nutrient limitation in Great Lakes coastal wetlands: gradients and their influence (Central
Michigan University; with additional funding from the CMU College of Science and
Engineering)
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InvasivePhragmites australimanagement (Central Michigan University; with additional
funding from the CMU College of Science and Technology)

The relationship between vegetation and ice formation in Great Lakes coastal wetlands
(Central Michigan University; with additional funding from CMU College of Science and
Engineering)

PFAS accumulation by Dressenidppin Great Lakes Coastal Wetlands (Central Michigan
University)

Development of a vegetation based 1Bl for Great Lakes Coastal Wetlands (Central Michigan
University)

Development of a model for Grehtkes wide invasive plant harvest for bioenergy
production and nutrient recycling (Loyola Chicago and Oregon State University)
Updating the Macroinvertebratbased Index of Biotic Integrity for Great Lakes coastal
wetlands (Central Michigan University)

Great Lakes coastal wetland bird and anuran habitat associationsGté#éh Bay)

Undergraduate Research without Leveraged Funding:

l

Sensitivity of fish community metrics to net set locations: a comparison between Coastal
Wetland Monitoring and GLEI methods (University of Minnesota Duluth).

Larval fish usage and assemblage composition between different wetland types (Central
Michigan University).

Determining wetland health for selected Great Lakes Coastal Wetlands and incorporating
management recommendations (Central Michigan University).

Invertebrate ceoccurrence trends in the wetlands of the Upper Peninsula and Western
Michigan and the role of habitat disturbance levels (Central Michigan University).

Is macroinvertebrate richness and community composition determined by habitat
complexity or variation in complexity? (University of Windsor, complete; Published in
Ecospherk

Modeling American coot habitat relative to faucet snail invasion potential (Central Michigan
University).

Nutrient uptake byPhragmites australiand native wetland plants (Central Michigan
University).

Comparison of the diagnostic accuracy two aquatic invertebrate field collection and
laboratory sorting methods (University of Windsor, complete).

Validation of a zoobenthic assemblage condition index for Great Lakes coastal wetlands
(University of Windsor, complete).
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1 Water depthrelated variation in net ecosystem production in a Great Lakes coastal wet
meadow (University of Windsor, complete).

1 Anuran habitat use in the Lower Green Bay and Fox River Area of Concern (University of
WisconsinGreen Bay with support from GLRI/AOC funding).

1 Impacts of European frelit invasion on wetland macroinvertebrate communities (Lake
Superior State University; presented at Midwest Fish and Wildlife Conference).

1 Effects of European frelgit on water quality and fish assemblages in St. Marys River coastal
wetlands (Lake Superior State University; presented at Midwest Fish and Wildlife
Conference).

1 Functional diversity of macroinvertebrates in coastal wetlands along the St. Marys River
(Lake Superior State University; awarded Best Student Poster award at LSSU Research
Symposium; presented at Midwest Fish and Wildlife Conference).

1 A comparison of macroinvertebrate assemblages in coastal wetlands exposed to varying
wave disturbance (Lake Superior State University; presented at Ml American Fisheries
Society annual meeting).

1 Coastal wetlands as nursery habitat for yotofeyear fishes in the St. Marys River (Lake
Superior State University; presented at Ml American Fisheries Society annual meeting)

1 Relationship between water level and fish assemblage structure in St. Marys River coastal
wetlands (Lake Superior State University; presented at Ml American Fisheries Society annual
meeting)

1 Dominance patterns in macroinvertebrate communities in Great Lakes coastal wetlands:
does environmental stress lead to uneven community structure? Northland College.

1 Understanding drivers of chlorophydlin Great Lakes coastal wetlands. University of Notre
Dame

1 Evaluating fish assemblage changes throughout the summer in St. Marys River coastal
wetlands (Lake Superior State University)

1 Quantifying litter decomposition in wetlands of varying condition (Lake Superior State
University)

JOBS CREATED/RETAINED (2020)

Principal Investigators (partial support): 22

Postdoctoral researchers (partial support): 4

Total graduate students supported on project (pame): 19

Unpaid undergraduate internship (summer): Not possible in 2020 due to -@6évid
Undergraduate students (paid; summer and/or ptine): 21

= =4 =4 4
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1 Technicians, jr. scientists (summer and/or partial support): 39
M Volunteers: Could not have volunteers in 2@#®021due toCovid19

Total jobs at least partially supported in 2020: 105.
Students and postioctoral researchers trained in 2020: 44.

JOBS CREATEDIRENED (CUMULATIVE SINCE ,2063T UPDATED 2920

Principal Investigators (partial support): 20 (average per year)
Postdoctoral researchers (partial support; cumulativ@):

Total graduate students supported on project (panhe; cumulative): 113
Unpaid undergraduate internship (summer, cumulative): 35
Undergraduate students (paid; summer and/or pame; cumulative): 194
Technicians, jr. scientists (summer and/or partial support; cumulative): 135
Volunteers (cumulative): 47

= =4 4 4 A8 8 A

Total jobs at least partially supported: 469.
Students and postloctoral researchers trained: 349.

At our annual meetings in 2021 and 2023, we conducted a formal discussion session on
Diversity, Equity, and Inclusion (DEI). In 2021, we split into 10 breakout groups to discuss three
questions related to best practices for enhancing DEI in the CWMP woekia brief, the

three questions concerned 1) current practices used to enhance DEI, 2) perceived barriers to
enhancing DEI, and 3) potential mechanisms for enhancing DEI in the future. These discussion
notes were compiled and organized, and then redstred to all CWMP participants. In 2023

we focused our discussion on how to increase crew safety as field crews diversify,
acknowledging that people from differing backgrounds, ethnicities, and identities may be
treated differently and feel less safe. Qgwal, as always, is for all field crew members to both

feel and be safe. CWMP leadership will continue to monitor and encourage DEI goals for the
program.
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PRESENTATIONS ABOUT THE COASTAL WETLAND MONITORING PROJECT
(INCEPTION THROUGI230

Albert, Dennis. 2013. Use of Great Lakes Coastal Wetland Monitoring data in restoration
projects in the Great Lakes region. 5th Annual Conference on Ecosystem Restoration,
Schaumburg, ILJuly 30, 2013. 20 attendees, mostly managersagehcy personnel.

Albert, Dennis. 2013. Data collection and use of Great Lakes Coastal Wetland Monitoring data
by Great Lakes restorationists. Midwestern State Wetland Managers Meeting, Kellogg
Biological Station, Gull Lake, MI, October 31, 2013. 40 attendees; Great taakegetland
managers.

Albert, Dennis, N. Danz, D. Wilcox, and J. Gathman. 2014. Evaluating Temporal Variability of
Floristic Quality Indices in Laurentian Great Lakes Coastal Wetlands. Society of Wetland
Scientists, Portland, OR. June.

Albert, Dennis, et al. 2015. Restoration of wetlands through the harvest of invasive plants,
including hybrid cattail an@hragmites australisPresented to Midwestern and Canadian
biologists. June.

Albert, Dennis, et al. 2015. Greladkes wide distribution of bulrushes and invasive species.
Coastal and Estuarine Research Federation Conference in Portland, Oregon. November.

Amatangelo, K., D. Wilcox, R. Schultz, M. Altenritter, M. Chislock, and G. Lawrence. 2021.
Application of the Great Lakes Coastal Wetlands Monitoring Program to Restoration
Projects in Lake Ontario Wetlands. State of Lake Ontario Conference. Matgi2@1,
online.

Baldwin, R., B. Currell, and A. Moerke. 2014. Effects of disturbance history on resistance and
resilience of coastal wetlands. Midwest Fish and Wildlife Conference, January, Kansas City,
MO.

Baldwin, R., B. Currell, and A. Moerke. 2014. Effects of disturbance history on resistance and
resilience of coastal wetlands. Ml American Fisheries Society annual meeting, February,
Holland, M.

Bergen, E., E. Shively, M.J. Cooper.-hdive fish species richness and distributions in Great
Lakes coastal wetlands. International Association for Great Lakes Research Annual
Conference, June 14, 2019, Brockport, NY. (poster)
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Bergen, E., E. Shively, M.J. Cooper. Drivers ehabwe fish species richness and distribution in
the Laurentian Great Lakes. February2ll9 2019. Madison, WI. (poster)

Bozimowski, S. and D.G. UzargKil6. The Great Lakes coastal wetland monitoring program.
2016 Wetlands Science Sumnftichfield, OH. September, Oral Presentation.

Bozimowski, A.A., B.A. Murry, and D.G. Uzarski. 2012 Invertebraiecaaorence patterns in
the wetlands of northern and eastern Lake Michigan: the interaction of the Haesingn
hypothesis and community assembly rules. 55th International Conferenceeat Gakes
Research, Cornwall, Ontario.

Bozimowski, A. A., B. A. Murry, P. S. Kourtev, and D. G. U2&s4i.Aquatic
macroinvertebrate cebccurrence patterns in the coastal wetlands of the Great Lakes: the
interaction of the harskbenign hypothesis and community assembly rul€seat Lakes
Science in Action Symposium, Central Michigan University, Mt. Pleasant, MI. April.

Bozimowski, A.A., B.A. Murry, P.S. Kourtev,[u@l Uzarski. 2015. Aquatic macroinvertebrate
co-occurrence patterns in the coastal wetlands of the Great LakdsIri8rnational
Conference on Great Lakes Research, Burlington, VT.

Bozimowski, A.A. and D.G. Uzarski. 2017. Monitoring a changing ecosystem: Great Lakes coastal
wetl ands. Saginaw Bay Watershed Initiative N

Bracey, A. M., R. W. Howe, N.G. Walton, E. E. G. Giese, and G. J. Niemi. Avian responses to
landscape stressors in Great Lakes coasgdliands. 5th International Partners in Flight
Conference and Conservation Workshop. Snowhbi

Brady, V., D. Uzarski, and M. Cooper. 2013. Great Lakes Coastal Wetland Monitoring:
Assessment of Highariability Ecosystems. USEPA {@mhtinent Ecology Division Seminar
Series, May 2013. 50 attendees, mostly scientists (INVITED).

Brady, V., G. Host, T. Brown, L. Johnson, G. Niemi. 2013. Ecological Restoration Efforts in the St.
Louis River Estuary: Application of Great Lakes Monitoring Data. 5th Annual Conference on
Ecosystem Restoration, Schaumburg Jilly 30, 2013. 20 attendeemostly managers and
agency personnel.

Brady, V. and D. Uzarski. 2013. Great Lakes Coastal Wetland Fish and Invertebrate Condition.
Midwestern State Wetland Managers Meeting, Kellogg Biological Station, Gull Lake, Ml,
October 31, 2013. 40 attendees; Great Lakes state wetland managers.

Brady, V.,D. Uzarski, T. Brown, G. Niemi, M. Cooper, R. Howe, N. Danz, D. Wilcox, D. Albert, D.
Tozer, G. Grabas, C. Ruetz, L. Johnson, J. Ciborowski, J. Haynes, G. Neuderfer, T. Gehring, J.
Gathman, A. Moerke, G. Lamberti, C. Normant. 204 Riotic Maitoring Program for
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Great Lakes Coastal Wetlands. Society of Wetland Scientists annual meeting, Duluth, MN,
June 2013. 25 attendees, mostly scientists, some agency personnel.

Brady, V.,D. Uzarski, T. Brown, G. Niemi, M. Cooper, R. Howe, N. Danz, D. Wilcox, D. Albert, D.
Tozer, G. Grabas, C. Ruetz, L. Johnson, J. Ciborowski, J. Haynes, G. Neuderfer, T. Gehring, J.
Gathman, A. Moerke, G. Lamberti, C. Normant. 2@8bitat Valies Provided by Great
Lakes Coastal Wetlands: based on the Great Lakes Coastal Wetland Monitoring Project.
Society of Wetland Scientists annual meeting, Duluth, MN, June 2013. 20 attendees, mostly
scientists.

Brady, V.J., D.G. Uzarski, M.J. Cooper, D.A. Albert, N. Danz, J. Domke, T. Gehring, E. Giese, A.
Grinde, R. Howe, A.H. Moerke, G. Niemi, H. Welaedl | y. 2018. How are L:
wetlands? Eight years, 100 wetlands sampled. State Of Lake Superiergdos.

Houghton, MI. Oral Presentation.

Brady, V., G. Niemi, J. Dumke, H. Wellard Kelly, M. Cooper, N. Danz, R. Howe. 2019. The role of
monitoring data in coastal wetland restoration: Case studies from Duluth and Green Bay.
International Association of Great Lakes Research Annual Meeting, Brodkl, June
2019. Invited oral presentation.

Buckley, J.D., and J.J.H. Ciborowski. 2013. A comparison of fish indices of biological condition at
Great Lakes coastal margins™8Banadian Conference for Freshwater Fisheries Research,
Windsor, ON, January2013. Poster Presentation.

Chorak, G.M., C.R. Ruetz Ill, R.A. Thum, J. Wesolek, and J. ROt¥kddentification of
brown and black bullheads: evaluating DNA barcodPgster presentation at the Annual
Meeting of the Michigan Chapter of the American Fisheries Society, Bay City
Michigan. January 21.

Cooper, M.JGreat Lakes coastal wetland monitoring: chemical and physical parameters as co
variates and indicators of wetlarttealth. Biennial State of the Lakes Ecosystem Conference,
Erie, PA, October 287, 2011. Oral presentation.

Cooper, M.J. Coastal wetland monitoring: methodology and quality corBat Lakes
Coastal Wetland Monitoring Workshop, Traverse City, MI, August 30, 2011. Oral
presentation.

Cooper, M.J., D.G. Uzarski, and G.L. Lamberti. GLRI: coastal wetland moniiasirigan
Wetlands Association Annual Conference, Traverse City, MI, Aug&st@émber 2, 2011.
Oral presentation.
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Cooper, M.J. Monitoring the status and trends of Great Lakes coastal wetland health:-a basin
wide effort. Annual Great Lakes Conference, Institute of Water Research, Michigan State
University, East Lansing, Ml, March 8, 2011. Oral presentation.

Cooper, M.J., G.A. Lamberti, and D.G. Uzarski. Monitoring ecosystem health in Great Lakes
coastal wetlands: a basinide effort at the intersection of ecology and management.
Entomological Society of America, Reno, NV, Novembd&612011. Oral presentain

Cooper, M.J., and G.A. Lamberti. Taking the pulse of Great Lakes coastal wetlands: scientists
tackle an epic monitoring challenge. Poster session at the annual meeting of the National
Science Foundation Integrative Graduate Education and Research Trgmessiram,
Washington, D.C., May 2012. Poster presentation.

Cooper, M.J., J.M. Kosiara, D.G. Uzarski, and G.A. Lamberti. Nitrogen and phosphorus conditions
and nutrient limitation in coastal wetlands of Lakes Michigan and Huron. Annual meeting of
the International Association for Great Lakes Research. Cornwadlri@rivlay 2012. Oral
presentation.

Cooper, M.J., G.A. Lamberti, and D.G. Uzarski. Abiotic drivers and temporal variability of
Saginaw Bay wetland invertebrate communities. International Association for Great Lakes
Research, 56th annual meeting, West Lafayette, IN. June 2013. Oral presentati

Cooper, M.J., D.G. Uzarski, J. Sherman, and D.A. Wilcox. Great Lakes coastal wetland monitoring
program: support of restoration activities across the basin. National Conference on
Ecosystem Restoration, Chicago, IL. July 2013. Oral presentation.

Cooper, M.J. and J. Kosiara. Great Lakes coastal wetland monitoring: Chemical and physical
parameters as coariates and indicators of wetland health. US EPA Region 5 Annual
Wetlands Program Coordinating Meeting and Michigan Wetlands Association Annual
Meeting. Kellogg Biological Station, Hickory Corners, MI. October 2013. Oral presentation.

Cooper, M.J. Implementing coastal wetland monitoring. katgency Task Force on Data
Quiality for GLRFunded Habitat Projects. CSC Inc., Las Vegas, NV. November 2013. Web
presentation, approximately 40 participants.

Cooper, M.J. Community structure and ecological significance of invertebrates in Great Lakes
coastal wetlands. SUNfockport, Brockport, NY. December 2013. Invited seminar.

Cooper, M.J. Great Lakes coastal wetlands: ecological monitoring and mitni@ation.
LimnoTech Inc., Ann Arbor, MIl. December 2013. Invited seminar.
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Cooper, M.J., D.G. Uzarski, and V.J. Brabdgs#wide Great Lakes coastal wetland monitoring
program: Measures of ecosystem health for conservation and management. Great Lakes
Wetlands Day, Toronto, Ont. Canada, February 4, 2014. Oral presentation.

Cooper, M.J., G.A. Lamberti, and D.G. Uzarski. Supporting Great Lakes coastal wetland
restoration with basiavide monitoring. Great Lakes Science in Action Symposium. Central
Michigan University. April 4, 2014.

Cooper, M.J. Expanding fislased monitoring in Great Lakes coastal wetlahishigan
Wetlands Association Annual Meeting. Grand Rapids, MI. Augt®,27014.

Cooper, M.J. Structure and function of Great Lakes coastal wetl&hdsic seminar of Ph.D.
dissertation researchUniversity of Notre DameAugust 6, 2014.

Cooper, M.J., D.G. Uzarski, and T.N. Brown. Developing a decision support system for protection
and restoration of Great Lakes coastal wetlands. Biodiversity without Borders Conference,
NatureServe.Traverse City, MI. April 27, 2015.

Cooper, M.J. and D.G. Uzarski. Great Lakes coastal wetland monitoring for protection and
restoration. Lake Superior Monitoring Symposium. Michigan Technological University.
March 19, 2015.

Cooper, M.J. Where worlds collide: ecosystem structure and function at thenatet
interface of the Laurentian Great Lakes. Central Michigan University Department of Biology.
Public SeminarFebruary 5, 2015.

Cooper, M.J. Where worlds collide: ecosystem structure and function at thenatet
interface of the Laurentian Great Lakes. Sigurd Olson Environmental Institute, Northland
College. Public Semina¥lay 4, 2015.

Cooper, M.J., and D.G. Uzarski. Great Lakes coastal wetland monitoring for protection and
restoration. Lake Huron Restoration Meetind\lpena, MI.May 14, 2015.

Cooper, M.J., D.G. Uzarski, and V.J. Brady. Developing a decision support system for restoration
and protection of Great Lakes coastal wetlands. Wisconsin Wetlands Association Annual
Meeting. February 2425, 2016.Green Bay, WI.

Cooper, M.J., Stirratt, H., B. Krumwiede, and K. Kowalski. Great Lakes Resilient Lands and
Waters Initiative, Deep Dive. Remote presentation to the White House Council on
Environmental Quality and partner agencies, January 28, 2016.
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Cooper, M., Redder, T., Brady, V. and D. Uzarski. 2016. Developing a decision support tool to
guide restoration and protection of Great Lakes coastal wetlands. Annual Meeting of the
Wisconsin Wetlands Association, Stevens Point, WI. February. Presentation.

Cooper, M.J.. Nutrient limitation mwetland ecosystems. Wisconsin Department of Natural
Resources, February 12, 2016, Rhinelander, WI.

Cooper, M.J., D.G. Uzarakid V.J. Brady. 2016. Developing a decision support system for
restoration and protection of Great Lakes coastal wetlands. Wisconsin Wetlands Association
Annual Meeting, Green Bay, WI. February2®4 Oral Presentation.

Cooper, M.J.. Monitoring biotic and abiotic conditions in Great Lakes coastal wetlands.
Wisconsin DNR Annual Surface Water Quality Conference. May 2016, Tomahawk, WI.

Cooper, M.J. The Depth of Wi sconsin’"s Water R
Tour, Northern Great Lakes Visitors Center, June 15, 2016, Ashland, WI.

Cooper, M.JGreat Lakes Coastal Wetlands. The White House Resilient Lands and Waters
Initiative Roundtable. Washington, DC, November 17, 2016.

Cooper, M.J. Translating Science Into Action in the Great Lakes. Marvin Pertzik Lecture Series.
Northland College, May 2016.

Cooper, M.C., C. Hippensteel, D.G. Uzarski, and T.M. Redder. Developing a decision support tool
for Great Lakes coastal wetlands. LCC Coastal Conservation Working Group Annual Meeting,
Great Lakes Environmental Research Laboratory, Ann Arbor, Ml, 08165, 2

Cooper, M.J., T.M. Redder, C. Hippensteel, V.J. Bba@yUzarski. Developing a decision
support tool to guide restoration and protection of Great Lakes coastal wetlands. Midwest
Fish and Wildlife Conference, Fe8,52017, Lincoln, NE.

Cooper, M.J., T.M. Redder, V.J. Brady, D.G. Uzarski. Developing a decision support tool to guide
restoration and protection of Great Lakes coastal wetlands. Wisconsin Wetlands Association
Annual Conference, February-B8a r ch 2, 2017, Steven’s Point,

Cooper, M.J. Coastal Wetlands as Metabolic Gates, Sediment Filters, Swiss Army Knife Habitats,
and Biogeochemical Hotspots. Science on Tap, Ashland, WI, March 21, 2017.

Cooper, M.J., Brady, V.J., Uzarski, D.G., Lamberti, G.A., Moerke, A.H., Ruetz, C.R., Wilcox, D.A.,
Ciborowski, J.J.H., Gathman, J.P., Grabas, G.P., and Johnson, L.B. An ExpeBasetiFish
Index of Biotic Integrity for Great Lakes Coastal Wetlands. Intierred Association for
Great Lakes Research 60th Annual Meeting, Detroit, MIl, M&y912017.
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Cooper, M.J., D.G. Uzarski, and A. Garwood. GreatCakess t al Wet |l and Monito
hosted by Michigan Department of Environmental Quality, April 14, 2017. 78 attendees.

Cooper, M.J., A. Hefko, M. Wheeler. Nitrogen limitation of Lake Superior coastal wetlands.
Society for Freshwater Science Annual Conference, M&#20018, Detroit, MI.

Cooper, M.J. The Role of Wetlands in Maintaining Water Quality. Briefing to the International
Joint Commission, Ashland, WI, September 26, 2019.

Cooper, M.J., V.J. Brady, and D.G. Uzarski. Great Lakes Coastal Wetland Monitoring. Plenary
Presentation, Great Lakes Coastal Wetland Symposium, Oregon, OH, September 19, 2019.

Cooper, M.J. and S. Johnson. Life on the Soggy Edges. Madeline Island Wilderness Preserve
Lecture Series, Madeline Island Museum, La Pointe, WI, June 19, 2019.

Cooper, M.J., T.M. Redder, V.J. Brady, D.G. Uzarski. A data visualization tool to support
protection and restoration of Great Lakes coastal wetlands. International Association for
Great Lakes Research Annual Conference, Juid 12019, Brockport, NY

Cooper, M.J., V.J. Brady, and D.G. Uzarski. 2022. Detecting Human Disturbance in Coastal Wetlands
Across Temporal and Spatial Scales Using Biotic Indicators. Great Lakes Coastal Symposium.
Sept. 1921, 2022. Sault Ste. Marie, Ml

Cooper, M.J., V.J. Brady, and D.G. Uzarski. 2023. Monitoring Great Lakes Coastal Wetlands.
Michigan Wetlands Association Annual Meeting. Septl4,22023. Kalamazoo, Ml

Curell, Brian2014. Effects of disturbance frequency on macroinvertebrate communities in
coastal wetlands. Ml American Fisheries Society annual meeting, February, Holland, MI.

Dahlberg, N., N.lDanz, and S. Schoole2015. Integrating prior vegetation surveys from the
St. Louis River estuarfPoster presentation at the 2015 Annual St. Louis River Summit,
Superior, WI.

Dahlberg, N., N.P. Danz, and S. Scho@et.7. 2012 Flood Impacts on St. Louis River Plant
Communities.Poster presentation at St. Louis River Summit, Superior, WI.

Danz, N.P2014. Floristic quality of Wisconsin coastal wetland3ral presentation at the
Wisconsin Wetlands Association 19th Annual Wetlands Conference, LaCrosse, WI. Audience
mostly scientists.

Danz, N.PFloristic Quality of Coastal and Inland Wetlands of the Great Lakes Régded
presentation at the University of Minnesota Duluth, Duluth, MN.



EPAGLNPGL-00E015676
Semiannual report

April 205

Pagel77of 205

Danz, N.P., S. Schooler, and N. Dahlb2@d.5. Floristic quality of St. Louis River estuary
wetlands. Oral presentation at the 2015 Annual St. Louis River Summit, Superior, WI.

Danz, N.P. 201&loristic quality of St. Louis River estuary wetlandsited presentation at
the Center for Water and the Environment, Natural Resources Research Institute, Duluth,
MN.

Danz, N.P. 2017Connections Between Human Stress, Wetland Setting, and Vegetation in the
St. Louis River Estuar@ral presentation at the Wetland Science Conference, Stevens
Point, WI.

Danz, N.P2017. 10 Things We Learned from Your Vegetation D@&leal presentation at the
St. Louis River Summit, Superior, WI.

Daly, D., T. Dunn, and A. Moerke. 2016. Effects of Europeabifrog water quality and fish
assemblages in St. Marfgsver wetlands. Midwest Fish and Wildlife Conference, Grand
Rapids, MI. January 247.

Des Jardin, K. and D.A. Wilc@d14. Water chestnut: germination, competition, seed viability,
and competition in Lake OntaridNew York State Wetlands Forum, Rochester, NY.

Dumke, J.D., V.J. Brady, J. Ciborowski, J. Gathman, J. Buckley, D. Uzarski, A. Moerke, C. Ruetz III.
2013. Fish communities of the upper Great L a
Society for Wetland Scientists, Duluth, Minnesota. 30 attendsaentists and managers.

Dumke, J.D., V.J. Brady, R. Hell, A. Moerke, C. Ruetz Ill, D. Uzarski, J. Gathman, J. Ciborowski.
2013. A comparison of St. Louis River estuary and the upper Great Lakes fish communities
(poster). Minnesota American Fisheries Society, St. Cloud, Minnégteadees scientists,
managers, and agency personnel.

Dumke, J.D., V.J. Brady, R. Hell, A. Moerke, C. Ruetz lll, D. Uzarski, J. Gathman, J. Ciborowski.
2013. A comparison of wetland fish communities in the St. Louis River estuary and the
upper Great Lakes. St. Louis River Estuary Summit, Superior, Wisté0sattendees,
including scientists, managers, agency personnel, and others.

Dumke, J.D., V.J. Brady, J. Erickson, A. Bracey, N. Danz. 2014. Udewaxbed areas in the
St. Louis River estuary to set biotic delisting/restoration targets. St. Louis River Estuary
Summit, Superior, Wisconsin. 150 attendees, including scientistisagers, agency
personnel, and others.

Dumke, J., C.R. Ruetz lll, G.M. Chorak, R.A. Thum, and J. W28btelNew information
regarding identification of young brown and black bullhea@sal presentation at the
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Annual Meeting of the Wisconsin Chapter of the American Fisheries Society, Eau Claire,
Wisconsin.February 246. 150 attendees, including scientists, managers, agency
personnel, and others.

Dunn, T., D. Daly, and A. Moerke. 2016. Impacts of Europeabifrmyasion on Great Lakes
wetlands macroinvertebrate communities. Midwest Fish and Wildlife Conference, Grand
Rapids, MI. January 247.

Dykstra, K.M., C.R. Ruetz IIl, M.J. Cooper, and D.G. U2&3&i.Occupancy and detection of
yellow perch in Great Lakes coastal wetlanBester presentation at the Annual Meeting of
the Society for Freshwater Science, Detroit, Michigsliay 2624.

Dykstra (Emelander), K.M., C.R. Ruetz lll, M.J. Cooper, and D.G. 28di8kDccupancy and
detection of yellow perch in Great Lakes coastal wetlands: preliminary refdtster
presentation at the annual meeting of the Michigan Chapter of the ArapriGisheries
Society, Port Huron, Michigarrebruary 1314.

Elliot, L.H., A.M. Bracey, G.J. Niemi, D.H. Johnson, T.M. Gehring, E.E. Gnass Giese, G.P. Grabas,
R.W. Howe, C.J. Norment, and D.C. Tozer. Habitat Associations of Coastal Wetland Birds in
the Great Lakes Basin. American Ornithological Society Meetind, &weshg, Michigan.

Poster Presentation. 31 JdbyAugust 2017.

Elliott, L.H., A. Bracey, G. Niemi, D.H. Johnson, T. Gehring, E. Giese, G. Grabas, R. Howe, C.
Norment, and D.C. Tozer. 2018. Hierarchical modeling to identify habitat associations of
secretive marsh birds in the Great Lakes. IAGLR Conference, TororddaCaml
Presentation. 182 June 2018.

Fraley, E.F. and D.G. Uzarski 2017 .réla¢ionship between vegetation and ice formation in
Great Lakes coastal wetlands "6@nnual Meeting of the International Association of Great
Lakes Research. Detroit, MI. Poster.

Fraley, E.F. and D.G. Uzarski. 2016. The Impacts of Ice o&&bamiunities in Great Lakes
Coastal Wetlands. 7th Annual Meeting of the Michigan Consortium of Bota@Gistad
Rapids, MI. October. Poster.

Gathman, J.P2013. How healthy are Great Lakes wetlandi$stng plant and animal indicators
of ecological condition across the Great Lakes basin. Presentation to Minnesota Native Plant
Society.November 7, 2013.

Gathman, J.P., J.J.J. Ciborowski, G. Grabas, V. Brady, and K.E. Kovalenko. 2013. Great Lakes
Coastal Wetland Monitoring project: progress report for Canad®. 6&nadian Conference
for Freshwater Fisheries Research, Windsor, ON, Jant&arg@®L3. Poster Presentation.
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Gilbert, J.M., N. Vidler, P. Cloud Sr., D. Jacobs, E. Slavik, F. Letourneau, K. Alexander. 2014.
Phragmites australiat the crossroads: Why we cannot afford to ignore this invasion. Great
Lakes Wetlands Day Conference, Toronto, ON, February 4, 2014.

Gilbert, J.M. 2013. Phragmites Management in Ontario. Can we manage without herbicide?
Webinar, Great Lakd3hragmitesCollaborative, April 5, 2013.

Gilbert, J.M. 2012Phragmites australisa significant threat to Laurentian Great Lakes
Wetlands, Oral Presentation, International Association of Great Lakes Wetlands, Cornwall,
ON, May 2012

Gilbert, J.M. 2012Phragmites australisa significant threat to Laurentian Great Lakes
Wetlands, Oral Presentation to Waterfowl and Wetlands Research, Management and
Conservation in the Lower Great Lakes. Partners' Forum, St. Williams, ON, May 2012.

Gil de LaMadrid, D., and N.P. DaB@15. Water depth optima and tolerances for St. Louis
River estuary wetland plant$oster presentation at the 2015 Annual St. Louis River
Summit, Superior, WI.

Gnass Giese, E.E. 2015. Great Lakes Wetland Frog Monitoring. Annual Lower Fox River
Watershed Monitoring Program Symposium at the University of Wiscdbhissen Bay,
Green Bay, Wisconsin. April 14, 2015. Oral Presentation.

Gnass Giese, E.E. 2015. Wetland Birds and Amphibians: Great Lakes Monitoring. Northeastern
Wisconsin Audubon Society meeting at the Bay Beach Wildlife Sanctuary, Green Bay,
Wisconsin. February 19, 2015. Oral Presentation.

Gnass Giese, E.E., R.W. Howe, N.G. Walton, G.J. Niemi, D.C. Tozer, W.B. Gaul, A. Bracey, J.
Shrovnal, C.J. Norment, and T.M. Gehring. 2016. Assessing wetland health using breeding
birds as indicators. Wisconsin Wetlands Association Conference, Radisgbi& Hot
Convention Center, Green Bay, Wisconsin. February 24, 2016. Poster Presentation.

Gnass Giese, E., R. Howe, A. Wolf, and G. Niemi. 2017. Breeding Birds and Anurans of Dynamic
Green Bay Coastal Wetlands. State of Lake Michigan Conference, Green Bay, Wisconsin.
Oral Presentation. 8 November 2017.Gnass Giese, E.E., R.W. Howe, A.T AMdiifl)eM,
and N.G. Walton. An ecological index of forest health based on breeding birds. 2013.
Webpage: http://www.uwgb.edu/biodiversity/forestindex/

Gnass Giese, E.E., R.W. Howe, A.T. Wolf, N.A. Miller, and N.G. Walton. 2014. Using Bird Data to
Assess Condition of Western Great Lakes Forests. Midwest Bird Conservation and
Monitoring Workshop, Port Washington, Wisconsin. Poster Presentati8rAdgust
2014.Gnass Giese, E.E. 2013. Monitoring forest condition using breeding birds in the
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western Great Lakes region, USA. Editors: N. Miller, R. Howe, C. Hall, and D. Ewert. Internal
Report. Madison, WI and Lansing, MI: The Nature Conservancy. 44 pp.

Gunsch, D., J.P. Gathman, and J.J.H. Ciborowski . 2018. Variation in dissgpdesdprofiles
along a depth gradient in Lake Huron coastal wet meadows relative to vegetation density
and agricultural stress over 24 hours. IAGLR Conference, Toronto, CRoatia.
Presentation. 182 June 2018.

Gurholt, C.G. and D.G. Uzarski. 2013. Into the future: Great Lakes coastal wetland seed banks.
IGLR Graduate Symposium, Central Michigan University, Mt. Pleasant, MI. March.

Gurholt, C.G. and D.G. Uzarski. 2013. Seed Bank Purgatory: What Drives Compositional Change
of Great Lakes Coastal Wetlands. 56th International Association for Great Lakes Research
Conference, Purdue University, West Lafayette, IN. June.

Harrison, A.M., M.J. Cooper, and D.G. Uzarski. 2019. Spatial and tempora2(2@) Yvariation
of water quality in Great Lakes coastal wetlands. International Association for Great Lakes
Research. Brockport, NY. Presentation.

Hefko, A.G., M. Wheeler, M.J. Cooper. Nitrogen limitation of algal biofilms in Lake Superior
coastal wetlands. International Association for Great Lakes Research Annual Conference,
June 1614, 2019, Brockport, NY. (poster)

Hein, M.C. and Cooper, M.J. Untangling drivers of chlorophyll a in Great Lakes coastal
wetlands. International Association for Great Lakes Research 60th Annual Meeting,
Detroit, MI, May 1519, 2017.

Hirsch, B. E.E. Gnass Giese, and R. Howe. 2021. Anuran Occurrences in High and Low Water
within the Lower Green Bay & Fox River AOC. Wisconsin Wetlands Association Conference,
Virtual. Poster Presentation. February 2021.

Hohman, T., B. Howe, E. Giese, A. Wolf, and D. Tozer. 2019. Bird Community Response to
Changes in Wetland Extent and Interspersion in Great Lakes Coastal Wetlands. Heckrodt
Birding Club Meeting, Menasha, Wisconsin. Oral Presentation. 6 August 2019.

Hohman, T.R., R.W. Howe, A.T. Wolf, E.E.Gnass Giese, D.C. Tozer, T.M. Gehring, G.P. Grabas,
G.J. Niemi, and C.J. Norment. 2019. Bird Community Response to Changes in Wetland
Extent and Interspersion in Great Lakes Coastal Wetlands. Presented at the 6frad An
Meeting of the International Association of Great Lakes Research (IAGLR), 12 June 2019,
Brockport, NY.

Houghton, C.J., C.C. Moratz, P.S. Forsythe, G.A. Lamberti, D.G. Uzarski, and M.B. Berg. 2016.
Relative use of wetland and nearshore habitats by sportfishes of Green Bay. 59th
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International Conference on Great Lakes Research, Guelph, Ontario Canad#ndiay.
Presentation.

Howe, R.W., R.P. Axler, V.J. Brady, T.N. Brown, J.J.H. Ciborowski, N.P. Gattzna®, G.E.
Host, L.B. Johnson, K.E. Kovalenko, G.J. Niemi, and E.D. Reavie. 20%@ebedti
indicators of ecological condition in the coastal zone of the Laurentian Great Lakes. 97th
Annual Meeting of the Ecological Society of America. Portland, OR.

Howe, B., E. Giese, A. Wolf, and B. Kupsky. 2019. Restoration Targets for Great Lakes Coastal
Wetlands in the Lower Green Bay & Fox River AOC. International Association for Great Lakes
Research, Brockport, New York. Oral Presentation. 12 June 2019.

Howe, R.W., G.J. Niemi, N.G. Walton, E.E.G. Giese, A.M. Bracey, V.J. Brady, T.N. Brown, J.J.H.
Ciborowski, N.P. Danz, J.P. Gathman, G.E. Host, L.B. Johnson, K.E. Kovalenko, and E.D.
Reavie. 2014. Measurable Responses of Great Lakes Coastal Wetland Biota to
Environmental Stressors. International Association for Great Lakes Research Annual
Conference, Hamilton, Ontario (Canada). May38R62014. Oral Presentation.

Howe, B., A. Wolf, E. Giese, V. Pappas, B. Kupsky, M. Grimm, and N. Van Helden. 2018. Lower
Green Bay & Fox River Area of Concern Wildlife and Habitat Assessment Tools. AOC RAP
Meeting, Green Bay, Wisconsin. Oral Presentation. 25 April 2018.

Howe, B., A. Wolf, E. Giese, V. Pappas, B. Kupsky, M. Grimm, and N. Van Helden. 2018.
Assessing the Fish and Wildlife Habitat BUI for the Lower Green Bay and Fox River Area of
Concern. Annual Great Lakes Areas of Concern Conference, Sheboygan, Wiscainsin. O
Presentation. 16 May 2018.

Howe, R. W. , A. T. Wol f , and E. E. Gnass Giese.
wetlands? Wisconsin Wetlands Association Conference, Radisson Hotel & Convention
Center, Green Bay, Wisconsin. Februan2232016. Oral Presentation.

Howe, R.W., N.G. Walton, E.G. Giese, G.J. Niemi, and A.M. Bracey. 2013. Avian responses to
landscape stressors in Great Lakes coastal wetlands. Society of Wetland Scientists, Duluth,
Minnesota. June-B, 2013. Poster Presentation.

Howe, R.W., N.G. Walton, E.E.G. Giese, G.J. Niemi, N.P. Danz, V.J. Brady, T.N. Brown, J.J.H.
Ciborowski, J.P. Gathman, G.E. Host, L.B. Johnson, E.D. Reavie. 2013. How do different taxa
respond to landscape stressors in Great Lakes coastal wetlands? EaidBumgiiety of
America, Minneapolis, Minnesota. Augus942013. Poster Presentation.

Howe, R.W., A.T. Wolf, J. Noordyk, and J. Stoll. 2017. Benefits and outcomes of Green Bay
restoration: ecosystem and economic perspectives. Presented at the Summit on the
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Ecological and SoeBconomic Tradeoffs of Restoration in the Green Bay, Lake Michigan,
Ecosystem (July 130, 2017).

Howe, R.W., AT. Wolf, and E.E. Giese. 2016. Proposed AiStihdgrocess. Presentation to
Lower Green Bay and Fox River AOC stakeholders. 16 December 2016.

Howe, R.W., A.T. Wolf, and E.E. Giese. 2017. Lower Green Bay & Fox River Area of Concern: A
Plan for Delisting Fish and Wildlife Habitat & Populations Beneficial Use Impairments. A
paper presented to AOC Technical Advisory Group. 3 August 2017.

Johnson, L., M. Cai, D. Allan, N. Danz, D. Uzarski. 2015. Use and interpretation of human
disturbance gradients for condition assessment in Great Lakes coastal ecosystems.
International Association for Great Lakes Research Conference, Burlington, VT.

Johnson, Z., M. Markel, and A. Moerke. 2019. Functional diversmaofoinvertebrates in
coastal wetlands along the St. Marys River. Midwest Fish and Wildlife Conference,
Cleveland, OH.

Kneisel, A.N., M.J. Cooper, and D.G. Uzarski. 2016. The impact of Phragmites australis invasion
on macroinvertebrate communities in the coastal wetlands of Thunder Bay, MI. Institute for
Great Lakes Research, 4th Annual Student Research Symposium, Ketigean
University, Mt. Pleasant, MI. February. Oral Presentation.

Kneisel, A.N., M.J. Cooper, and DJ@&rski. 2016. Impact &hragmitesnvasion on
macroinvertebrate communities in wetlands of Thunder Bay,39T. International
Conference on Great Lakes Research, Guelph, Ontario Canada. May. Oral Presentation.

Kosiara, J.M., M.J. Cooper, D.G. Uzarski, and G.A. Lamberti. 2013. Relationships between
community metabolism and fish production in Great Lakes coastal wetlands. International
Association for Great Lakes Research, 56th annual meeting. Jyriz023. Wed Lafayette,

IN. Poster presentation.

Kneisel, A.N., M.J. Cooper, and D.G. Uzarski. 2017. The impact of Phragmites australis invasion
on Great Lakes coastal wetlands. 60th International Conference on Great Lakes Research,
Detroit, MIl. May. Presentation.

Kneisel, A.K., M.J. Cooper, D.G. Uzarski. 2018. Coastal wetland monitoring data as a resource for
invasive species management. EIASLR Big Lakes Small World Conference. Evian, France.
September. Poster.Kosiara, J.K., J.J. Student, and D.G. UzarskEx3dring coastal
habitat-use patterns of Great Lakes yellow perch with otolith microchemistry. 60
International Conference on Great Lakes Research, Detroit, Ml. May. Presentation.
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Kosiara, J.M., J. Student and D.G. Uzarski. 2016. Assessment of yellow perch movement
between coastal wetland and nearshore waters of the Great L&@¥sinternational
Conference on Great Lakes Research, Guelph, Ontario Canada. May. Oral Presentation.

Kowalke, C.J. and D.G. Uzarski. 2019. Assessing the competitive impacts of invasive round goby
on lake whitefish in northern Lake Michigan. International Association for Great Lakes
Research. Brockport, NY. Poster.

Lamberti, G.A., D.G. Uzarski, V.J. Brady, M.J. Cooper, T.N. Brown, L.B. Johnson, J.J. Ciborowski,
G.P. Grabas, D.A. Wilcox, R.W. Howe, and D. C. Tozer. An integrated monitoring program for
Great Lakes coastal wetlands. Society for Freshwater Science Ateetahg. Jacksonville,

FL. May 2013. Poster presentation.

Lamberti, G.A. Pacific Salmon in Natal Alaska and Introduced Great Lakes Ecosystems: The
Good, the Bad, and the Ugly. Department of Biology, Brigham Young University. Dec 5,
2013. Invited seminar.

Lamberti, G. A. The Global Freshwater CriBiee Richard Stockton College of New Jersey and
South Jersey Notre Dame Cludovember 18, 2014.

Lamberti, G. A. Th@&lobal Freshwater CrisiSmithsonian Journey Group and several University
Alumni Groups.March 1, 2015.

Lamberti, G.A. The Global Freshwater Crisis. Newman University and Notre Dame Alumni Club
of Wichita. September 28, 2016.

Lamberti, G.A. The Global Freshwater Crisis. Air and Wastewater Management Association and
Notre Dame Alumni Club of Northeastern New Y ddecember 2, 2016.

Lamberti, G.A. The Global Freshwater Crisis: Lessons for the Anfesgmtiation of University
Alumni Clubs. Iquitos, Peru. September 9, 2019.

Lamberti, G. A. Pacific Salmon in Natal Alaska and Introduced Great Lakes Ecosystems: The
Good, the Bad, and the Ugly. Annis Water Resources Institute, Grand Valley State
University. December 12, 2014.

Lamberti, G AM. A. Brueseke, W. M. Conard, K. E. O" Rei |
Cooper, T.M. Redder, L.B. Johnson, J.H. Ciborowski, G.P. Grabas, D.A. Wilcox, R.W. Howe,
D.C. Tozer, and T.K. O Donnel | . a@®rvaat Lakes
resources for scientists, agencies and the public. Society for Freshwater Science Annual
Metting. Raleigh, NC. Juné&4 2017. Poster.
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Langer, T.A., K. Pangle, B.A. Murray, and D.G. Uzarski. 2014. Beta Diversity of Great Lakes
Coastal Wetland Communities: Spatiotemporal Structuring of Fish and Macroinvertebrate
Assemblages. American Fisheries Society, Holland, MI. February.

Langer, T., K. Pangle, B. Murray, D. Uzarski. 2013. Spatiotemporal influences, diversity patterns
and mechanisms structuring Great Lakes coastal wetland fish assemblages. Poster. Institute
for Great Lakes Research 1st Symposium, MI. March.

Lemein, T.J., D.A. Albert, D.A. Wilcox, B.M. Mudrzynski, J. Gathman, N.P. Danz, D. Rokitnicki
Wojcik, and G.P. Grabag014. Correlation of physical factors to coastal wetland
vegetation community distribution in the Laurentian Great Lak&sciety of Vétland
Scientists/Joint Aquatic Sciences Meeting, Portland, OR.

MacDonald, J.L., L.S. Schoen, J.J. Student, andZxSki. 2016. Variation in yellow perch
(Perca flavescepgrowth rate in the Great Lakes9" International Conference on Great
Lakes Research, Guelph, Ontario Canada. May. Oral Presentation.

Makish, C.S., K.E. Kovalenko, J.P. Gathman, and J.J.H. Ciborowski. 2013. invasive phragmites
effects on coastal wetland fish communities of the Great Lakes badinCéfadian
Conference for Freshwater Fisheries Research, Windsor, ON, Jaruad013. Poster
Presentation.
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APPENDIX

News articles about faucet snail detection in Great Lakes coastal wetlands.

1. http://www.upnorthlive.com/news/story.aspx?id=1136758

2. http://lwww.wwmt.com/news/features/top-stories/stories/Snaiharmfutto-ducksspreadingin-
GreatLakes63666.shtml

3. http://fox17online.com/2014/12/16/gvsuresearcherdind-more-of-invasivesnaitspeciesin-lake-
michigan/

4. http://www.ourmidland.com/news/cmuscientistsidentify-spreadof-invasive
species/article _e9dc58760f4-59ff-8bcd412007e079e8.html

5. http://www.therepublic.com/view/story/4cde108b10b84af7b9d0cfcbab03cf7alNnvasiveSnails

6. http://media.cmich.edu/news/cmdnstitute-for-greatlakesresearchscientistsidentify-spreadof-
invasivespecies

7. http://lwww.veooz.com/news/qHv4acl.html

http://www.gvsu.edu/gvnow/index.htm?articleld=1E55A505 1 #BBE7E79768C5213BB277

9. http://hosted2.ap.org/OKDUR/99dded7a373f40a5aba743ca8e3d4951/Article -204146-MI--
Invasive%20SnailsHoll 85b9fd71eadfa895aee0af983d7dbd

10. http://whitehallmontague.wzzm13.com/news/environment/327498y-town-waterfowl-killer-
spreadsgreatlakesbasin

11. http://www.timesunion.com/news/science/article/Snallarmfutto-ducksspreadingin-Great
Lakes5959538.php

12. http://grandrapidscity.com/news/articles/gvsuesearcherdind-more-of-invasivesnailspeciesin-

lake-michigan
13. http://myinforms.com/en-us/a/8645879gvsuresearcherdind-more-of-invasivesnailtspeciesn-

lake-michigan/

14. http://usnew.net/invasivesnaitin-the-greatlakesregion.html

15. http://www.cadillachews.com/ap_story/?story id=298696&issue=20141216&ap_cat=2

16. http://theoryoflife.com/connect/researcherdrack-invasive9251724/

17. http://snewsi.com/id/1449258811

18. http://www.newswalk.info/muskegormich-new-scientistssay742887.html

19. http://www.petoskeynews.com/sports/outdoors/snatharmfukto-ducksspreadingin-great
lakes/article _b94f11185725d18a5c#66e9394a9b24.html

20. http://www.chron.com/news/science/article/Snatharmfutto-ducksspreadingin-GreatLakes
5959538.php

21. http://usa24.mobi/news/snadharmfutto-ducksspreadingin-greatlakes

22. http://www.wopular.com/snaitharmfulducksspreadinggreatlakes

23. http://www.news.nom.co/snaiharmfukto-ducksspreadingin-14203127news/

24, http://www.mlive.com/news/muskegon/index.ssf/2014/12/hard to_kill _invasive faucet s.html

25. http://wkar.org/post/researcherseye-spreadinvasivefaucetsnails

o
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Mock-up of press release produced by collaborating universities.
FOR IMMEDIATE RELEASE: December 9, 2014

CONTACT: June Kallestad, NRRI Public Relations Managt0-2880

USEPAponsored project greatly expands known locations of invasive
snail

DULUTH, Minn= Several federal agencies carefully track the spread offradive species. This week
scientists funded by the Great Lakes Restoration
National Program Office greatly added to the list obwn locations of faucet snailBithynia

tentaculatd in the Great Lakes. The new locations show that the snails have invaded many more areas
along the Great Lakes coastline than anyone realized.

The spread of these small European snails is bad news for water fowl: They are known to carry intestinal
flukes that kill ducks and coots.

“We've been noting the presence of faucet snail s
of ficially reported from our study sites,” expl ai
collaborating with a team of researchers in collectirgnpland animal data from Great Lakes coastal

wetlands.

Research teams from 10 universities and Environment Canada have been sampling coastal wetlands all
along the Great Lakes coast since 2011 and have found snails at up to a dozen sites per year [See map
1]. This compares to the current known locations shamrthe USGS websitgsee map 2].

“Qur project design will, over 5 years, take us t
|l ocations are shall ow, mucky and full of pl ants,
people don't go. Thhe sopaldsbenwby menfyoomewd Locat
NRRI’'s |l ead macroinvertebrate taxonomist. “Luckil

The small snail, 1215 mm in height at full size, is brown to black in color with a distinctive whorl of
concentric circles on the shell opening cover that looks like tree rings. The tiny size of young snails
means they are easily transported and spreal] they are difficult to kill.

According to the Minnesota Department of Natural Resources, the faucet snail carries three intestinal
trematodes that cause mortality in ducks and coots. When waterfowl consume the infected snails, the
adult trematodes attack the internal organs, causiegjdns and hemorrhage. Infected birds appear
lethargic and have difficulty diving and flying before eventually dying.

Although the primary purpose of the project is to assess how Great Lakes coastal wetlands are faring,
detecting invasives and their spread is one of the secondary benefits. The scientific team expects to


http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=987
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report soon on the spread of nemative fish, and has helped to locate and combat invasive aquatic

plants.
“Humans are a global species
We' re basically homogeni zing

the importance of knowing how to keep from spreading invase
sure we all clean everything

that moves plants an
the worl d, to the de
species. Hel | not ed,
thoroughly before we

For more information on how to clean gear and boats to prevent invasive species spread, go to

www.protectyourwaters.net



http://www.protectyourwaters.net/

