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Executive Summary

A Great L akes nearshore fisheries habitat workshop was held on April 1-2, 2003,
at the Grand Valley State University Lake Michigan Center in Muskegon,
Michigan. This workshop, funded by the Great Lakes Fishery Trust (GLFT),
sought to identify research, assessment, and data management needs to promote
the protection and restoration of Great Lakes nearshore fisheries habitats. The
two-day workshop was comprised of one day for contributed presentations by

L - : . LakeMichigan low bluff shoreline near
participants and a second day of facilitated breakout group discussions. The /] Rivers? Wisconsin. Nearshore

overall goa of this workshop was to identify research priorities for funding | =llosizies el oo el ool
organizations based on information gapsthat currently impede effortsto evaluate, | ieloill el e e el
manage, and protect nearshore fishery habitats in the Great Lakes. To achieve

thisgoal, 50 Great L akesfisheriesexpertsfrom multiple agencies, academic institutions, and non-governmental organizations
discussed the following topicsin four one-hour working group sessions:

PN What are the most critical current and future threats and impediments to assessing, managing,
protecting, and restoring Great Lakes nearshore fisheries habitat?

P What are the most critical data/information and research needs required to facilitate the assessment,
management, protection, and restoration of Great Lakes nearshore fisheries habitat?

S What are the most appropriate software and storage methods and sampling gears/protocols for
assessing, managing, protecting, and restoring Great Lakes nearshore fisheries habitat?

What are the most critical funding priorities and partnerships that exist or need to be created to
vl effectively assess, manage, protect, and restore Great Lakes nearshore fisheries habitat?

Based on the results of the facilitated discussions, the greatest impediments to Great L akes nearshore fisheries habitat
assessment, management, protection, and restoration areimpacts associ ated with human activities and insufficient ecol ogical
understanding of the role of nearshore habitatsin fisheries production. While many funding organizations currently have
protection and restoration as a funding emphasis, resource experts generally agree that there is insufficient knowledge
regarding the availability, condition, function, and dynamics of Great L akesnearshore habitatsto effectively prioritize and
evaluate successfor protection and restoration targets. Asaresult, working groupsidentified several research priorities
for funding in the near future, including:

Sudies of nearshore ecological function and dynamics
Determination of the distribution and condition of critical fisheries habitats in nearshore areas
Determination of appropriate spatiotemporal scales for data collection and resource management

Development of a nearshore habitat classification system

ERRE

Comprehensive mapping of nearshore fisheries habitats

In order to maximize data distribution and collaboration among diverse members of the Great L akesfisheriescommunity,
widely accepted data standards and aweb-based metadata clearinghouse that directs potential data usersto data sources
throughout the basin need to be created and managed by a central organization.

Diverse threats and knowledge gaps impede effective management and protection of nearshore fisheries habitats.
However, by addressing the research priorities and data needs reported in the workshop, these impediments should
become diminished. Thiswill enhance efforts by agencies, tribal interests, academia, and conservation organi zationsto
work together to make effective resource decisions that will insure the long-term viability of Great Lakesfisheries.
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Human beings have dramatically altered the Great L akes
Basin through extensive agricultural practices,
construction and maintenance of singlefamily residences,
extensive urban development, industrial activities, and
commercial navigation (Edsall 1996). The nearshore
zone of the Great L akes, in particular, has been severely
impacted by chemical pollution and organic enrichment
resulting from intenseindustrialization and urbanization
(Krieger 1984). This is of great concern because
nearshore areas factor significantly in thelife history of
most Great Lakes fishes. For example, more than 75%
of Great Lakes fish species’ young-of-the-year and
approximately 65% of fish speciesadultsusegravel, sand,
or silt substrates in nearshore areas (Lane et al. 1996a,
Laneetal. 1996b). Despitetheimportance of nearshore
habitatsto Gresat L akesfisheries, relatively little attention
has been given to the study, management, protection,
and restoration of these areas until very recently. While
we have not yet realized al of the linkages that exist
between nearshore habitat alteration and fisheries
production, there is no question that these connections
exist and may have serious implications for the
sustainability of Great L akesfisheries. We can therefore
expect that nearshore fisheries habitat protection and
restoration will be required to insure the long-term
sustainability of Great Lakes fisheries.

Nearshore ecosystems in the Great Lakes have been
poorly studied historically, likely due to the logistical
difficultiesinvolved in conducting surveysand ageneral
perception of these areas as “wet deserts’ that support
few organisms of interest. Therefore, responses of fish
and associated biological communities to natural and
human induced environmental changesin nearshoreareas
are generaly not well understood. Large knowledge
gaps exist, such as the types of associations that exist
between fish speciesand critical habitats, whether Great
L akes fish species and communities are habitat limited,

Yellow Perch, Perca flavescens. Photo by Konrad Schmidit.
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fisheries habitats. With such formidable obstacles in
place, it is difficult to effectively conduct assessments,
set management goals, facilitate protection, and prioritize
restoration targets for Great Lakes nearshore fisheries
habitats. We are only now recognizing the critical roles
that nearshore areas play in Great Lakes fishery
production, and there is great urgency to initiate the
protection and restoration of significant fisherieshabitats.

There have been a few studies that have demonstrated
linkages between human-induced environmental changes
and fisheriesof the Great Lakes. For example, increased
sedimentation and nutrient enrichment in the Gresat L akes
have led to spawning habitat loss (e.g., Edsall and
Kennedy 1995) and shifts in biological community
structure, respectively (e.g., Johnson and Brinkhurst
1971). Direct alterations of shorelines aso influence
fish populations. For example, shoreline hardening to
prevent natural erosion processesaltersnearshorelittoral
transport of materials, eliminates nearshore migration as
Great Lakes water levels change, and reduces aquatic
habitat diversity (SOLEC 1996). Inaddition, straightened
shorelines lose irregularities in shoreline structure that
drive variation in alongshore currents and cause local
variation in substrates (SOLEC 1996). While these
physical processes and changes are known to exist,
responses of Great Lakes fishes to these changes and
resulting changesin fisheries production are still poorly
known. Given the importance of
nearshore areas to Great Lakes fish and
associated biological communities,
changes in habitat and community
structure could have dramatic effects on
Great Lakes fisheries production over
| time.

Continued habitat lossand an inability to
prioritize the most significant nearshore
habitats for protection and restoration
loom large as significant threats and
impedimentsto Gresat L akesfisheries. At
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the same time, significant information gaps and
insufficient ecological understanding also impede
effortsto identify, assess, and inventory critical Great
Lakes nearshore fisheries habitats. It is therefore
crucial to pinpoint the specific impediments, threats,
and information gaps that exist currently, or that may
be significant in the future, so that timely, appropriate
research goals and strategies can be devel oped to fill
information gaps and minimize obstacles.

Realizing varied research goals will only benefit
fisheries resources if the resulting data is compatible
among projects and can be synthesized and
incorporated into management strategiesfromaholistic
perspective. Data dissemination and communication
are significant components of this process. Thus, an
appropriate data storage framework needs to be
created to promote wide distribution of data and
collaboration among Great L akes experts. Nearshore
fisheries habitats can only be better understood,
managed, protected, and restored by prioritizing
research needs, conducting appropriate studies, and
creating acomplementary, widely usable data storage
structurethat promoteswide collaboration among Great
Lakes fisheries experts.

While grantors, such asthe Great L akes Fishery Trust
(GLFT), havethe capacity to providefunding to support

such efforts, prioritization of research needs and
identification of an appropriate data structure can only be
determined by the community of agency personnel,
academics, tribal governments, conservationists, and other
Great Lakes interests that posseses the necessary on-the-
ground experience and expertise in Great Lakes fishery
science. Great L akesfisheriesexpertiseisdistributed over
awide geographic areathat encompasseseight U.S. states
(Pennsylvania, Minnesota, Wisconsin, Illinois, Indiana,
Michigan, Ohio, and New York) and one Canadian province
(Ontario). Great Lakes nearshore habitat isalso arelatively
recent focus in Great Lakes science and management.
Therefore, the best approach to effectively identify
information gaps, research priorities, and obstacles to
overcomeisto convene aworkshop during which experts
can gather to contribute, discuss, debate, and prioritize
issues related to nearshore fisheries habitat.

Themission of the GLFT isto provide funding to enhance,
protect, and rehabilitate Great L akesfisheries. Withinthe
purview of this mission, the GLFT provided funding to
support aworkshop to identify research, assessment, and
data needs to promote the management, protection, and
restoration of Great Lakes fisheries habitats. This
document provides the results of this workshop, held on
April 1-2, 2003, at the Grand Valley State University Lake
Michigan Center in Muskegon, Michigan.
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Wor kshop Organization, Goals, and Objectives

Planning for this workshop evolved from discussions
between Dr. Reuben Goforth (Aquatic Ecology Program
Leader, Michigan Natural Features Inventory) and Jack
Bails (GLFT Manager) regarding the need for greater
understanding of Great Lakes nearshore habitats. Dr.
Goforth worked with Mark Coscarelli (Assistant GLFT
Manager) to devise a workplan for a workshop to be
approved by the GLFT’s Science Advisory Team (SAT).
A seven-member steering committee was formed,
including Sharon Hanshue (Michigan Department of
Natural Resources, Fisheries Division), Archie Martell
(LittleRiver Band of OttawaIndians), Karen Rodriguez
(U.S. Environmental Protection Agency, Great Lakes
National Program Office), Dr. Tom Coon (Michigan State
University), Mark Holey (U.S. Fishand Wildlife Service),
Mark Coscarelli, and Dr. Reuben Goforth. The steering
committee developed a set of goals and objectives, a
workshop agenda, and atime and place for theworkshop
to be held. Based on steering committee
recommendations, Michigan Natural Features Inventory
(MNFI) aguatic ecology staff members organized and
facilitated the workshop by completing the following
tasks:

1) Compiling acomprehensivelist of Great L akes
experts to beinvited to participate in a pre-
workshop survey and the workshop

2) Compiling acomprehensive Great L akes
nearshore fisheries habitat bibliography to be
distributed to workshop participantsand included in
the workshop proceedings

3) Developing, administering, and synthesizing the
results of a pre-workshop survey to identify the
most critical issuesto beincluded in the workshop
discussions

4) ldentifying and securing avenue for conducting
the workshop

5) Synthesizing the workshop resultsand publishing a
proceedings to capture and present these results to
awide audience of Great Lakes interests,
including grantors seeking guidanceinidentifying
Great Lakesfunding priorities

6) Presenting the results of the workshop within a
professional forum, theinaugural conference on
coastal and estuarine restoration, Saving Our
Coastal Heritage, in Baltimore, MD.

The central goal of the workshop was to identify
information gapsthat currently impede effortsto eval uate,
manage, and protect nearshore fishery habitats in the

Great Lakes. A set of objectives was devel oped to meet
thisgoal, including:

1) Identify impedimentsto nearshore fisheries habitat
assessment, management, and protection

2) ldentify existing and potential threats to nearshore
fisherieshabitat integrity

3) Identify the range of nearshore fisheries habitat
information and research needs for protection and
management of these resources

4) Identify the most efficient ways to gather, store,
distribute, and manage fishery habitat information
for useamong agencies, organizations, public and
private interests, and the research community

5) Identify dataneeds and protocolsfor monitoring
and mapping nearshore fisheries habitats

6) Identify existing methodologiesfor describing and
conducting studies of Great Lakes nearshore
habitats; identify gapsin methodol ogies and seek
new technologiesto helpfill those gaps

7) Identify partnerships among researchers, agency
personnel, managers, and public/private interests
that integrate diverse expertise to develop
innovative approaches for the study, management
and protection of Great Lakes nearshore habitats

8) Produce a workshop proceedings for the Great
L akes research community that will inform and
guide future funding decisions.

The workshop was conceived as atwo-day effort, with
afirst day of contributed oral and poster presentations
by workshop participants and asecond day of facilitated
workgroup discussions. Specific topics for these
discussions were based on survey responses. Four one-
hour working group sessions allowed Great Lakes
experts to discuss and prioritize issues related to
nearshore fisheries habitats. Random assignment of
participants to groups for each working session insured
that discussion groups would represent diverse areas of
expertise and that the participants would have the
opportunity to interact with asmany different colleagues
aspossible.

Following completion of the workshop, MNFI aguatic
ecology staff reviewed group discussion notes and
synthesized these notes for presentation in a published
proceedings. Inadditionto GLFT SAT members, trustees,
and staff members, the proceedings were distributed to
participants of theworkshop, other Great L akesfunding
organizations, and other interested parties.
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Survey Response

The pre-workshop survey wasbroadly offered to potential
respondents via both personal mailings and Internet
postings. Thus, it was considered to be an open survey
with an undetermined total number of potential
respondents. Twenty-nine Great Lakes professionals
provided feedback, including representativesfromawide
range of backgrounds and interests. Most respondents
were associated with federal agencies (USA and
Canada), state/provincial governments, and academia
(Figure 1a). Only one representative each from tribal
governments and non-profit organi zations responded.

The primary habitat focus of respondents was largely
associated with Great Lakes coastal wetlands, Great
L akeshearshore areas, or acombination of both general
habitat types. A few respondents also indicated Great
LakesBasin tributary riversand offshore watersastheir
primary focus areas.

The primary research and/or management interests of
survey respondents were highly varied and comprised
15 main categories (Figure 1b). The most common
interests were associated with spawning habitat, habitat
restoration, fish movements, fish population dynamics,
land use change, trophic interactions, conservation
activities, and exatic specieshiology and ecology (Figure
1b), although no research/management class was
especially well-represented in the pool of respondents.

Principal fish species of interest to survey respondents
also covered arelatively wide range, although several
groups did emerge as more common foci (Figure 1c).
Walleye, salmonids, yellow perch, and non-gamefishin
general emerged asthe most common foci among survey
respondents (Figure 1c). Other fish species/groups that
wereindicated asfoci for respondentsincluded alewife,
channel catfish, smallmouth bass, pikes and pickerels,
whitefish, and lake sturgeon.

Because survey participants represented a wide range
of expertise, they generally did not provide responsesto
all survey questions. Hence, the number of respondents
to specificissueswasquite variable, ranging from nearly
all survey respondents to about 60 percent of all survey
respondents. Regardless, the level of response across
all survey questionswas sufficient to provide agood scope
of the issues related to the assessment, management,
protection, and restoration of Great Lakes nearshore
fisheries habitat.

Organizational Affiliation

a) 3% 3%

M Federal

B Academia

M State/Province
W Tribal

B Non-Profit

b) Primary Area of Interest Spawning Habitat

» o Restoration
3% “”° 13%
5% M Population Dynamics

M Fish Movements

6% M Land Use

H Habitat Alteration

B Food Resources
Conservation

H Exotic Species

B Fishing Pressure

H Non-Game Fishes
GIS Applications
Energy Exchange
Contaminants

Database Management

Fish Species of Interest

19%

H Walleye
H Other Non-Game Fish
H Salmonids
H Yellow Perch
H No Fish

Alewife

Channel Catfish
B Smallmouth Bass
M Pikes/Pickerels
B Whitefish/Cicoes
H Lake Sturgeon

Figurel. Organizational associations(a), primary
resear ch/managment interests(b), and primary fish
speciesof interest (c) for the29 respondentstothepre-
wor kshop survey.
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Impediments to Assessment Impediments to Habitat
Management, Assessment,
Protection, and Restoration

Survey respondentsidentified awiderange
of impediments to Great Lakes nearshore
fishery habitat assessment, management,
and restoration and protection. Several
classes of impedimentswere commonto all
three, including insufficient funding, limited
agency coordination, limited data, insufficient
regulatory oversight, no strategic focus, and
low public awareness and support (Figure
2).

Percentage of
Respondents

Impediment
Insufficient funding, limited agency

Impediments to Management b) coordination, lack of assessment techniques,
limited data, and difficult logistics of working
in nearshore areas were the most commonly
indentified impediments to nearshore
fisheries habitat assessement (Figure 2a).
Other classes of impedimentsto assessment
included limited understanding of critical
habitats, absence of habitat inventory, limited
public support, insufficient regulatory
enforcement, high cost of assessments, and
alack of strategic focus.

Y
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Insufficient ecologica understanding, limited
funding and resources, limited public
interest, and poor agency coordination were
the most prevalent impedimentsto nearshore
fisheriesmanagement identified inthe survey
(Figure 2b). Other notable impedimentsto
management included a lack of strategic
focus, insufficient regulatory enforcement,
and alack of datato support the devel opment
of management strategies.

Impediment

Impediments to Protection

Percentage of
Respondents

Themost commonly identified impediments
to Great Lakes nearshore fisheries habitat
protection and restoration included limited
data availability, insufficient funding and
resources, insufficient ecological
understanding, poor agency coordination,
limited regulatory enforcement, and low
public awareness (Figure 2c).

Impediment Environmental degradation, exotic species,
Figure 2. Impediments to Great Lakes nearshore fishery habitat and high cost of restoration/protection were
assessment (a), management (b), and restoration and protection (c) other notable impedimentsidentified in the

identified by 24 pre-wor kshop survey respondents. survey.
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A particularly notableresult isthe disconnect
between thehighlevelsof availablefunding
to conduct restoration despite Great Lakes
experts strongly expressed need for funding
to support habitat research and assessment.
Such assessments are critical for effectively
identifying and prioritizing targets for
protection and restoration. Increased
availahility of funding to devel op assessment
techniques and to conduct habitat
assessments and inventories would help to
bridge this gap and would enhance effortsto
prioritize themost critical nearshorefisheries
habitats for protection and/or restoration.

Existing and Future Threats to
Great L akes Near shore
Fisheries Habitats

Nearly al of the 26 survey participants who
identified current and future threatsto Great
L akes nearshore fisheries habitats indicated
that environmental degradation is and will
continue to be the greatest threat to these
habitats (Figure 3). With regard to genera
classes of current threats, the survey
participants indicated very strongly that
environmental degradation isthemost critical
threat to nearshore habitats, although 35
percent of participants also identified exotic
species introductions and influences on the
Great L akes ecosystem asasignificant threat
(Figure 3a). Other general classesof current
threats identified were poor regulatory
oversight, low public awareness and
appreciation, and global climate change.

Many specific types of environmental
degradation considered as significant current
threats to nearshore fisheries habitat were
identified by survey respondents (Figure 3b).
The most prevalent type of environmental
degradation reported by survey participants
was development (62 percent of
respondents), including residential,
recreational, commercial and industrial
development of Great Lakes coastal areas.
The next most frequently identified types of
environmental degradation were general
pollution (23 percent of respondents), nonpoint
source pollution (19 percent of respondents),

Existing General Threats a)

Y
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Respondents

Percentage of
Respondents

Threat

Future General Threats c)

Percentage of
Respondents

Threat

Figure3. Current general threats(a), current environmental threats(b),
and futuregeneral threats(c) tonearshorefisherieshabitatsidentified
inthepre-workshop survey.
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Residential Habitat Needs

Percentage of
Respondents

Information Need

Migratory Habitat Needs
M Data Needs
B Protocol Needs

Percentage of
Respondents

Data and Protocol Needs

Spawning Habitat Needs
B Data Needs
M Protocol Needs C)

Percentage of
Respondents

Data and Protocol Needs

Figure4. Habitat information and protocol development needsfor near shore
residential (a), migratory (b), and spawning (c) fisherieshabitatsidentified by
26 participantsin the pre-workshop survey.

and dredging and filling activitiesin nearshore
areas, wetlands, and drowned river mouths
(15 precent of respondents). Other, less
commonly reported types of environmental
degradation reported in the survey are
providedin Figure 2b.

Environmental degradation was the most
prevalent futurethreat to nearshorefisheries
habitat reported in the survey (77 percent
of respondents) (Figure 3c). Introductions
and influences of exotic species (35 percent
of respondents), global climate change (23
percent), and pollutants (19 percent) were
also identified as significant future threats
to Great L akes nearshore fisheries habitats.
Other threats, including insufficient
regulatory enforcement, declining water
levels, low public awareness and support,
and human population growth, were also
identified by survey participants.

Habitat Information Needs for
Great Lakes Nearshore
Fisheries Habitats

Habitat inventory and mapping, as well as
devel oping abetter ecological understanding
of Great Lakes nearshore areas, were the
most prevalent habitat information needs
identified in the survey (58 percent and 42
percent of respondents, respectively)
(Figure 4a). Identifying landscape
connections among terrestrial, nearshore,
off-shore, and tributary habitats; establishing
habitat monitoring programs; and identifying
patterns and influences of nonpoint source
pollutants were among the other information
needsidentified by survey respondents.

For migratory fish habitats, the most
prominently identified information needs
were collection of physicochemical habitat,
aquatic vegetation, and temporally
continuous data (33 percent, 17 percent, and
17 percent of respondents, respectively)
(Figure 4b). Collection of data for
reference sites, fish movement data, and
habitat inventory datawere al so considered
important needs by survey respondents.
Respondents consi dered the devel opment of
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Pre-Workshop Survey Results

standardized methods for nearshore habitat
measurement and increased integration of
GIS mapping in management and studies
of nearshore habitats to be the most critical
protocol needsfor migratory fish nearshore
habitats (39 percent and 33 percent of
respondents, respectively) (Figure 4b).
Further development of remote sensing
techniques, methodsfor using environmental
and genetic tracers in fish movement
studies, and fisheries habitat classifications
were also reported as important protocol
needsrelativeto Great L akesmigratory fish
work in nearshore areas.
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Respondents

The most commonly reported data needs
for nearshore fish spawning habitats were
physicochemical habitat data (29 percent of
respondents), general ecological data (24
percent of respondents), monitoring data (18
percent of respondents), and vegetation data
(18 percent of respondents) (Figure 4c).
Ground truthing of remotely sensed data was also
reported asan important dataneed for nearshorefisheries
habitats. Development of approaches to enhance GIS
mapping (41 percent of respondents), the use of remote
sensing technology (24 percent of respondents), and the
standardization of data collection (18 percent of
respondents) were the most frequently reported protocol
needs relative to nearshore spawning habitats (Figure
4c). Protocols for nearshore habitat classification and
development of criteria for nearshore habitat reference

Web Metadata Central
Clearinghouse Agency

GIS Interface Publishing

Management

Data Storage Structure

Figure 5. Possible data structures for making Great Lakes nearshore
fisherieshabitat availabletoawiderangeof users, including agency personne,
academicians, conser vation or ganizations, and other relevant professional
groups. ldeasfor potential data storage structures were recorded by 24
participantsin thepre-wor kshop survey.

conditions were also considered to be important for
effective spawning habitat management, assessment, and
protection.

Data Storage and Management for
Near shore Fisheries Habitats

Many survey participants agreed that developing a
metadata web clearinghouse for nearshore fisheries
habitat data would be the best platform for
promoting collaborative data use among Great
L akesexperts (57 percent of respondents) (Figure
5). A metadataweb clearinghouse would provide
information regarding the types of datathat are
available throughout the basin, including
information on the source of the data.  This
structurewould direct potential data usersto data
sources so that end users can seek access to
relevant datafrom originatorsof thedata. Housing
and managing data within a central agency was
also acommonly reported structure for providing
data to a wide variety of user (43 percent of
respondents. Additional ideas for making
nearshore fisheries habitat data available to a
wide audienceincluded incorporating the datainto
a GIS format interfaced with the Internet and
publication of data in professional journals and
technical reports.
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Wor kshop Agenda

Tuesday, April 1

Registration

Grand Valley Sate University, Lake Michigan Center

Welcome and Introduction Grand Valley Sate University

Reuben Goforth, Michigan Natural Features Inventory Lake Michigan Center

Mark Coscarelli, Great Lakes Fishery Trust ::’f:;(t)_ttotCourtesy of Annis Water Resources
nstitute

Contributed Presentations

John Gannon, International Joint Commission — Linking Habitat Science and Policy: Habitat Issues in
the Great Lakes Areas of Concern

Scudder Mackey, Great Lakes Protection Fund — A Conceptual Framework for Nearshore and Coastal
Habitats

Break (refreshments provided)

Contributed Presentations

Reuben Goforth, Michigan Natural Features Inventory — Resource Values of Great Lakes Nearshore
Areas and the Critical Need for their Protection

Neville Ward, Fisheries and Oceans Canada - Expanding Nearshore Fisheries Habitat into Great
Lakes Tributaries

Scudder Mackey, Great Lakes Protection Fund — Nearshore Habitat Dynamics

Sephanie Carman, Michigan Natural Features Inventory — Associations between Great Lakes
Nearshore Communities and Habitats Influenced by Varied Levels of Shoreline Development

Lunch (provided)

Contributed Presentations

Jacqueline Savino, U.S. Geological Survey, Great Lakes Science Center - Nearshore Community
Interactions in the West-Central Basin of Lake Erie

Don Uzarski, Grand Valley Sate University - Fish Habitat Use within and Across Wetland Classes
Coastal Wetlands of the Five Great Lakes

Edward Roseman, Michigan Sate University — Spatial Patterns Emphasize the Importance of Coastal
Zones as Nursery Areas for Larval Walleye in Western Lake Erie

Paul Webb, University of Michigan Biological Sation — Correlations between Development of Coastal
Marsh Fish Communities in Les Cheneaux in the Eastern Upper Peninsula of Michigan

Break (refreshments provided)

Contributed Presentations
Sandra Morrison, U.S. Geological Survey, Great Lakes Science Center — Great Lakes Coastal Aquatic
Gap Analysis: Preserving Biodiversity in the Great Lakes Basin
Paul Nichol, Ecosystems - Efficient Ways to Gather, Sore, Distribute and Manage Fishery Habitat
Information for use Among Multiple Agencies, Organizations, Public and Private
Interests, and the Research Community

Summary of Workshop Survey Results

Poster Session Overview
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Wor kshop Agenda

Tuesday, April 1 (Cont.)
6:00 Poster Session and Fish Fry Dinner at Holiday Inn
Great Lakes Coastal Aquatic Gap Analysis - K. Kowalski, S. Morrison, J.
McKenna, D. Passino-Reader, C. Castiglione
High-resolution Multibeam Sonar Mapping of Gooseberry Reef, Lake Superior:
Its Role in Characterizing Lake Trout Spawning Areas — N. Wattrus
Lake Michigan Rocky Habitat: Always Important, Seldom Sudied — J. Janssen,
S Lozano, M. Berg, D. Jude, J. Dettmers
A Prototype Management Tool for Evaluating Potential Fisheries Impacts of
Proposed Shoreline and In-water Works in Lake Scugog, Ontario - P. Nichol,
D. Bell, T. Cumby, |. Waterhouse, J. Norris.
The Muskegon River Watershed Assembly — G. Nobes

Wednesday, April 2
830 Orientation

845  Facilitated Discussion Group |
Identifying and Responding to Current and Future Threats and Impediments to Great Lakes
Nearshore Fisheries Habitats
945  Summary of Discussion Group |
10:15 Break (refreshments provided)
10:30 Facilitated Discussion Group 1
Identifying and Prioritizing Information, Data Management, and Research Needs for Management,
Protection, and Restoration of Great Lakes Nearshore Fisheries Habitats
11:30  Summary of Discussion Group |1
12.00 Lunch (provided)
1:30 Facilitated Discussion Group I11
Identifying Hardware, Software, Sampling Gear, and Assessment Needs to Facilitate Effective
Nearshore Fisheries Habitat Management, Protection, and Restoration
230  Summary of Discussion Group I11
300 Break (refreshments provided)
315  Facilitated Discussion Group IV
Identifying Funding and Partnership Priorities to Facilitate Effective Management, Protection, and
Restoration of Great Lakes Nearshore Fisheries Habitat
415  Summary of Discussion Group IV

440  Closing Remarks
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Linking Habitat Science and Policy: Habitat Issues in the Great Lakes Areas of Concern
John Gannon, International Joint Commission

Under the auspices of the Great L akes Water Quality Agreement and the International joint Commission (1JC), U.S.
and Canadian jurisdictions have been devel oping Remedial Action Plans (RAPS) to restore the ecological integrity inthe
now 41 designated Areas of Concern (AOCs). The AOCs consist of the harbors, tributary mouths, embayments, and
connection channelsin the Great L akesthat have been most severely degraded by decades of pollution, habitat |oss, and
municipal, industrial, and agricultural development. Fishand wildlife habitat |lossisoneof the 14 beneficial useimpairments
inthe RAPsthat is used to identify existing environmental problems, determine and implement measures, monitor and
evaluate whether beneficial uses have been restored, and eventually delist the AOC. Progress has been slow largely
because of both policy and scientific challenges concerning habitat in AOCs. From apolicy perspective, these nearshore
areas were known to be extremely important as fish spawning, nursery, and rearing habitat, but because the habitat in
many of these areas has been |ost and degraded, agencies often have not establishes goal s and targets for fish community
restoration and associated habitat requirements.

| argue that the habitat concerns along with the invasive species problem offer the greatest potential for policy and
scientific collaboration and cooperation between the | JC, Great L akes Fishery Commission, and Great L akes Commission.
From the scientific perspective, the AOCs and the entire Great Lakes coastal zone for that matter largely have been
ignored because: 1) of an emphasis on offshore fisheries and water quality research; 2) the coastal zoneis dynamic and
difficult to sample quantitatively; and 3) the comparatively new fieldsof ecological restoration and ecological engineering,
originally developed in terrestrial and wetland ecosystems, are only within the last decade being applied to aquatic
habitat. | further argue that the time is ripe for a resurgence in nearshore habitat research that for too long has “fallen
between the cracks’ between traditional fisheries and habitat research. In the AOCs, soft-bottom sediments provide
habitat and clean-up of contaminated sediment “hot spots’ continues to be important; however, there are also great
habitat benefitsto be gained in creating restoring hard-bottom substrates (e.g., rocky shoal s, submerged bedrock outcrops,
and habitat associated with shoreline protection and navigation structures). Linking habitat policy and science in the
AOCs requires more attention to fish and wildlife community and associated habitat goal-setting and new scientific
emphasis on the structure and function of coastal habitat and the application of habitat restoration techniques in the

AOCs.
>

A Conceptual Framework for Nearshore and Coastal Habitats
Scudder Mackey, Great Lakes Protection Fund

Functioning nearshore and coastal habitats are critical and essential to a healthy Great L akes ecosystem. Structural
Habitats are created by the dynamic interaction of geological, hydrological, and biological processes that result in an
organizational pattern that is repeatable in a system and persists through time (Peters and Cross, 1992). These patterns
or elements are essential to maintain a renewable resource.

The Great L akes ecosystem has evolved and adapted to these changing structural habitatsthrough time. A conceptual
framework has been developed to identify critical physical parametersthat are essential to characterize and map nearshore
and coastal habitats. This framework includes energy, substrate, and water mass characteristics within the nearshore
and coastal zones of the Great L akes. Energy in the system can be quantified by hydraulic cal culationsfor both oscillatory
and unidirectional flows. Substrate characteristicsinclude bedrock or grain size of sediment, hardness, stability, porosity
and permeability, and roughness. Water mass characteristics include depth, temperature, turbidity (light penetration),
nutrients, contaminants, and dissolved oxygen. A nearshore“ EcoZone” representsthe combination of arange of physical
characteristics and energy conditions that can be delineated geographically and meet a unique range or combination of
physical characteristics and energy conditionsfor aspecific speciesand/or biological community. Complexitiesarise due
to: (1) apoor understanding of the linkages between nearshore structural habitat and biological communities; (2) the
inherently three-dimensional nature of nearshore structural habitat; and (3) the dynamic nature of the nearshore zone —
spatially, temporally, and as a function of bictic life stage. This framework provides a systematic way to integrate and
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map the distribution of biota (i.e. habitats) across varying energy, substrate, and water mass characteristics asafunction

of time and space.

Resource Values of Great Lakes Nearshore Areas and the Critical Need for their Protection
Reuben Goforth, Michigan Natural Features Inventory

Although Great Lakes shorelines are generally well known in terms of terrestrial biodiversity and resource values
that contribute to aesthetic beauty and recreational/commercial uses, nearshore aquatic biodiversity and habitat are
poorly described. Historical lack of interest and logistical complexities associated with studies of nearshore fisheries,
associated prey communities, and physicochemical habitatsarelargely responsiblefor this paucity of understanding. Yet,
nearshore waters reflect significant natural resources that are proportionately far greater in importance than the fairly
limited spatial extent of these habitatsin the Basin would suggest. These values have great rel evance to socioeconomic
health and biodiversity integrity (i.e., ecosystem sustainability). However, physicochemical habitat conditions and associated
biological communities are highly threatened by multiple stressors related to human activities in the Basin. Multiple
ecological conseguences can result from these stressors, and a complete understanding of these stressor-response
interactions in nearshore areas is lacking, especially with regard to multiple spatial and temporal scales of influence.
Several approaches to assessment are emerging, although much more work is required to more effectively manage
Great Lakes fisheries habitat, fish populations, and prey communities within an ecosystem context.

»

Expanding Nearshore Fisheries Habitat into Great Lakes Tributaries
Neville Ward, Fisheries & Oceans Canada, Thunder Bay

Canada' s Fisheries Act requires saf e passage and sufficient water flowsfor fish and preventsthe harmful alteration,
disruption, or destruction (HADD) of fish habitat. Water crossings by national railways, provincia highways, and
municipal roads have been found to be barriersto fish migration. Some of these crossings are ‘ perched’ or have water
velocitiesthat exceed fish swimming speeds. Therailways are presently rehabilitating most of their crossings since the
structures have beenin placefor over 70 years. Sincethisinvolveswork inwater, projects are submitted to Fisheries &
Oceans Canada for review under the Fisheries Act. This provides an opportunity to ensure the rehabilitation will
accommodate fish passage. The use of downstream riffles to backflood crossings to reduce the ‘perched’ height or
reduce water velocities appears to be the preferred technique. Whether thiswill enable fish found in nearshore areasto
migrate upstream in Lake Superior tributaries and expand their range of habitat will be determined by future monitoring

programs.
Near shore Habitat Dynamics

Scudder D. Mackey, Ph.D., Great Lakes Protection Fund, Dale Liebenthal, Jonathan Fuller, Ohio Department
of Natural Resources

Critical elementsthat create nearshore structural habitats include energy, substrate, and water mass characteristics
that vary as a function of time and space. A method has been devel oped to systematically classify and map nearshore
substrate distributions by combining traditional sampling techniqueswith sidescan sonar, GPS, and GI S technologiesto
record and map substrate contacts and morphological features in Great Lakes nearshore zones. Multi-year, geo-
referenced sidescan sonar surveys can easily track spatial changes in bottom substrates where a variety of substrates
are present. Areas of change can be measured and patterns of change can beidentified if the polygons can be correlated
through time. 1n sand-poor areas, movement of individual sand polygons can be used to determine sand movement. In
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sand rich areas, polygons enclosing areas of hard substrate exposed though “windows” in a sand sheet can be used to
map movement of the sand sheet. During astudy of five Great L akes sites between 1999 and 2000, changesin substrate
ranged from 9 to 31 percent per year among the sites. These changes imply that (for these sites) nearshore habitat is
continually being created and destroyed which may have significant biological implications. Patterns and relationships
emerge that can be used to: (1) quantitatively assess the magnitude and rate of change that occurs within specific
nearshore zones; (2) develop predictive modelsto calculate potential habitat availability; and (3) assess both the short-
and long-term biological significance of these changes on the Great L akes ecosystem.

i

Associations between Great Lakes Nearshore Communities and Habitats Influenced by Varied Levels of
Shoreline Development
Sephanie Carman, Michigan Natural Features Inventory

Nearshore areas of the Great L akes provide val uabl e habitat that supports diverse fish and invertebrate communities.
Shoreline development directly influences the distributions of nearshore substrates and therefore can have an effect on
the nearshore habitats. A better understanding of aguatic community responses to habitat changes is essential for
devising effective planning, protection, and restoration strategies as devel opment pressures continue. Thisstudy examined
the rel ationshi p between nearshore substrates and associated aguatic communities. Four sitesin Lake Michigan and two
in Lake Erie were chosen that represented varied levels of development and substrate composition. Substrates were
characterized using SCUBA observations and side-scan sonar imaging. Nearshorefish, plankton, and benthic invertebrate
communities were sampled in the summer of 2000. Shoresthat were artificially armored with riprap and boulders had
more fish species present but also tended to have more exotic species. However, the number of benthic invertebrate
speciestended to be higher in areaswith lessmodified shorelines, especially in nearshore areaswith large rocky substrates.
Shoreline armoring appearsto improve habitat for several species, but may consequentially create aless stable and less
diverse community. Nearshoreareaswith artificial substrates may also be more susceptibleto invasion and establishment
of exotic speciesthat influence community structure and degrade nearshore ecological integrity.

>

Nearshore Community Interactions in the West-Central Basin of Lake Erie
Jacqueline Savino, Marc Blouin, Michael Bur, Bruce Davis, Mary Fabrizio, Greg Kennedy, James McKenna,
and Thomas Todd, US Geological Survey/Great Lakes Science Center

The nearshore zone may be an important nursery area for Great Lakes fishes. However, more is known about the
use of vegetated areas for nursery grounds than for open-water areas. Our sites were at the mouths of threeriversin the
relatively high-energy zone of west-central Lake Eriein Ohio. We sampled with aneuston net within a4 km radius (and
in 2-12 m water depth) about each river mouth weekly or biweekly from mid-April through August.
Samples are stratified by substrate type. We found similar trendsin overall larval fish abundance and collected over 20
fish species each year during three years of collections. Whitefish were the dominant speciesin April. Emerald shiners
were the most abundant species and were available throughout the summer, from early June to the end of August.
Rainbow smelt and gizzard shad varied greatly in their abundances by year. In comparison, we found many similar
species in collections with a beach seine in 1 m of water. However, the neuston net was more effective in capturing
more fish species throughout the season. Next, we want to relate abiotic and biotic factors that we have measured to
changes in fish abundance. Knowledge of the factors affecting the occurrence and relative abundance of
species would greatly enhance our ability to predict the response of fish populations to perturbations.

Pt
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Fish Habitat Use within and Across Wetland Classes for Coastal Wetlands of the Five Great Lakes
D.G Uzarski, D. G*, T.M. Burton?, J. Ingram °, S. Timmermans * and M.J. Cooper * ‘Grand Valley Sate University;
’Michigan Sate University; *Environment Canada, Ontario Region; ‘Bird Sudies Canada

The relative importance of plant zonation in providing fish habitat was determined for 61 Great Lakes coastal
wetlands. These wetlands, from all five Great L akes, spanned nine ecoregions and four wetland types (open-lacustrine,
protected-embayment, barrier beach, and drowned river mouth). Fish were sampled using fyke nets, and physical and
chemical parameterswere determined for inundated plant zonesin each wetland. Land use/cover was cal culated for one
km buffers from digitized imagery and combined with chemical/physical datain principal components analysis. Fish
community composition within and among wetlands was compared using correspondence analyses and non-metric
multidimensional scaling. Within-site plant zonation wasthe single most important variable structuring fish communities
regardless of |ake, ecoregion, or wetland type. An underlying gradient of fish community composition appeared to be
related to nutrient concentrations and correl ated with vegetation type and/or fetch/pelagic mixing and/or organic sediment
accumulation as well as food sources associated with those. Fish communities changed along a continuum from cattail
and burreed (Typha and Sparganium) to floating leaved (Nuphar/Nymphaea) to mixed pickerel weed (Pontederia/
Sagittaria/Peltandra) to bulrush (Scirpus) dominated plant zones. Variability in community composition increased
markedly along the continuum from Typha to Scirpus zones. Fish community composition was most predictable in plant
zones protected from waves and pelagic mixing and least predictable in zones subject to wave generated pelagic mixing.

e

Spatial Patterns Emphasize the Importance of Coastal Zones as Nursery Areas for Larval Walleye in Western
Lake Erie

Edward Roseman, Dan Hayes, and Bill Taylor?, Jeff Tyson?, Bob Haas®. Dept, Fisheries and Wildlife, Michigan
Sate University; 2Sandusky Fisheries Research Unit, Ohio Dept. Natural Resources; 3Mt. Clemens Fisheries
Sation, Michigan Dept. Natural Resources

Lake Erie supportstheworld’ slargest naturally reproducing walleye population that, like many natural populations,
exhibitssignificant interannual variability in year-class strength. Recent research revealed the importance of larval vital
rates in determining walleye year-class strength in western Lake Erie, indicating that spatial and temporal overlap of
larvae with good habitat conditions (e.g., abundant prey, warm waters) promoted walleye growth and survival. To assess
the overlap between walleyelarvae and associated habitat parametersin western Lake Erie, we eval uated the distribution
of walleye larvae with intensive sampling at 30 to 36 sites during spring 1994-1999. We analyzed spatial relationships
between pelagic walleye larvae and various habitat attributes using a geographic information system and principal
componentsanalysis. Larval walleye density was consistently highest at nearshore sitesduring all years. Larval walleye
density was positively associated with zooplankton density, ichthyoplankton density, and water temperature. Walleye
density was negatively associated with water depth and water clarity. Two principal components represented 79.6% of
thetotal variability in siteattributes. Principle componentsanalysis supported our spatial analysisby graphically separating
sitesinto distinct groups based on larval walleye density and habitat attributes. These analyses demonstrated repeatable
interannual patternsinlarval distribution and habitat attributes, emphasizing theimportance of nearshore coastal zonesas

nursery areas for walleye.

Correlations between Development of Coastal Marsh Fish Communities in Les Cheneaux in the Eastern
Upper Peninsula of Michigan

Paul Webb, Interim Director, University of Michigan Biological Sation and School of Natural Resources and
Environment, University of Michigan

Preliminary multi-method observations of fish communitiesin N. Lake Huron coastal marshes showed the non-game
small-bodied speciesin permanent marsh was most sensitiveto human development in Les Cheneaux. Thisfish community
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was quantified in termsof speciesrichness, catch per unit effort, the number of native cyprinid species, and the proportion
of tolerant fishes. Human development affecting these communities is largely located along the shorelines where it
facilitates run-off and fragments terrestrial and aquatic shoreline communities. We combined measures of shoreline
building density and impervious surface area into an index of human activity. This was significantly correlated with
measures of fish community structure. Les Cheneaux is considered afairly pristine system, so that simple measures of
fish communities can be used to monitor and demonstrate early habitat deterioration.

>l

Great Lakes Coastal Aquatic Gap Analysis: Preserving Biodiversity in the Great Lakes Basin Sandra S
Morrison, James E. McKenna, Jr., Chris Castiglione, Kurt P. Kowalski, USGS Great Lakes Science Center

Gap Analysisisahbiogeographic approach to planning and managing for biodiversity. The Gap process usesexisting
dataand Gl Sto map habitats, speciesdistribution, and land ownership in order to find gapsin the conservation of common
species. Therecently initiated Great L akes Coastal Gap project focuses on coastal habitats and nearshore fish assemblages.
Pilot studies are underway in western L ake Erie and eastern Lake Ontario and apreliminary coastal habitat classification
system has been developed. Theresults of this project will provide scientists, resource managers, and planners with the
information necessary to manage, maintain, and preserve the biodiversity of Great L akes coastal ecosystems.

s

Efficient Waysto Gather, Store, Distribute, and M anage Fishery Habitat Information for Use Among Multiple
Agencies, Organizations, Public and Private Interests, and the Research Community
Paul Nichol, Ecosystems

Successful implementation of efficient methodol ogiesto gather, store, distribute and manage fishery habitat
information for use among multiple agencies, organizations, public and private interests, and the research community is
alofty goal and difficult to achieve. Geographic information system software and relational database applications
were utilized in adecade long partnership, which included no less than 9 diverse partner organizations. The primary
aim was to collect and analyze fish habitat data, to assess both the importance of specific habitats to fish production
and the impacts of human induced changes. This presentation provides an overview of considerations based on the
Kawartha Lakes, Ontario Experience, in order to assist others who may share similar objectives.

Contributed Poster Presentations

Great LakesCoastal Aquatic Gap Analysis
Kurt P. Kowalski, Sandra S Morrison, James E. McKenna, Jr., Chris Castiglione, Dora R. Passino-Reader,
USGS Great Lakes Science Center

Gap Analysisisabiogeographic approach to planning and managing for biodiversity. The Gap process uses
existing dataand Gl Sto map habitats, speciesdistribution, and land ownershipin order to find gapsin the conservation
of common species. Therecently initiated Great L akes Coastal Gap project focuseson coastal habitatsand nearshore
fishassemblages. Pilot studiesare underway inwestern Lake Erie and eastern Lake Ontario and apreliminary coastal
habitat classfication system hasbeen devel oped. Theresultsof thisproject will provide scientists, resource managers,
and plannerswith theinformation necessary to manage, maintain, and preservethebiodiversity of Great Lakescoasta

ecosystems.

>l
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High-resolution M ultibeam Sonar M apping of Gooseberry Reef, L ake Superior: [tsRolein Characterizing
LakeTrout SpawningAreas
Nigel J. Wattrus, Large Lakes Observatory, University of Minnesota

Inanew study, beginning thisyear inthe Apostle ldands, L ake Superior, multibeam sonar surveyingwill beused as
part of amultidisciplinary study that seeksto characterizelaketrout spawning and nursery habitat. The project will
combinean expang ve database collected with high resolution remote sensorsof substrate, fish size, fish dendity, plankton
abundance, current speed, current direction, water depth, and temperature with traditionally collected dataof each
variablethat ground truth remotely sensed dataand provide biological datafrom varioussiteson each shoal. Wewill
construct and analyze ahigh-resol ution Geographi ¢ Information Systems (Gl S) database of the remotely sensed and
sitesampledata. A pilot study wasrecently conducted on Gooseberry Reef on the MinnesotaNorth Shore. The
resultsfrom thissurvey are presented together with adescription of thework to be conducted inthe ApostleIlands

thisyear.
<

Lake Michigan Rocky Habitat: Always Important, Seldom Studied

John Janssen,Great Lakes WATER Institute, University of Wisconsin-Milwaukee; Sephen Lozano, Great Lakes
Environmental Research Laboratory, NOAA; Marty Berg, Biology Dept. Loyola University of Chicago; David
Jude, School of Natural Resources, University of Michigan; John Dettmers, Illinois Natural History Survey

Rocky habitat in Lake Michigan has seldom been studied, yet it is abundant, particularly on the west side of Lake
Michigan. The habitat has become increasingly important because of dense zebra mussel infestations and enhanced
benthic production due to increased water clarity. Rocks provide the best spawning habitat for spawning yellow perch,
which is good, and for round gobies, which is bad. Food for fish is relatively abundant. Our poster presents some
highlights, including (1) evidencethat the rocky habitat isnot only preferred by yellow perch, but even by young alewives,
for unknown reasons; (2) the rocky habitats on the west side of L ake Michigan may be the source of young yellow perch
as far away asthe east side of the lake; and (3) the rapidly spreading round gobies are bringing further changesto Lake
Michigan. Despite round gobies preferring the same habitat that yellow perch prefer to spawn in, round gobies do not
consume yellow perch eggs. The gelatin coating of the eggs has been known to be bad-tasting for a long time.

>

A Prototype Management Tool for Evaluating Potential Fisheries Impacts of Proposed Shoreline and In-
water Works in Lake Scugog, Ontario
P. Nichol, D. Bell, T. Cumby, I. Waterhouse, J. Norris. Ecosystems

Changing agencies capabilities, rolesand responsibilities created an increasing need to devel op efficient methodsto
assess impacts of applications for shoreline and in-water works on fish habitat in a consistent, defensible manner.

A keystone species spawning habitat approach was used to develop a user friendly, Microsoft Access database
application. The application allows the user to view predicted keystone fish species spawning classes and acceptable
shoreline and in-water works projectsfor any of the 2117 properties adjacent to the Lake Scugog Shoreline, by property
assessment roll number. For each acceptable project, the user can accessrel ated fisheries considerations and standardized
conditions of approval.

Tabular data objects originated from several sources. Keystone species spawning classes were developed via
spatial analysis of lake-wide vegetation and substrate data collected in 1997 as well as historical spawning data.
Fisheries considerations and standard conditionswere largely based on local fisheries guidelines, developed by the
Ontario Ministry of Natural Resources, for use in the Kawartha Lakes Area.

i
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Working Group Guiding Questions

Facilitated Discussion | Current and Future Threats and Impediments to Assessing, Managing, Protecting, and
Restoring Great Lakes Nearshore Fisheries Habitat.

1) What environmental factors influence nearshore fisheries and how do they influence these resources?

2) How are threats and impediments determined and/or measured?

3) What are the most susceptible components of nearshore fisheries and habitats to existing/future threats?

4) How can threats be ameliorated and/or discontinued?

5) What actions need to be taken to deal with threats to nearshore fisheries habitat?

6) What are the most significant/pressing threats and impediments to nearshore fisheries habitat management,
protection, and restoration?

7) What current gaps in understanding exist relative to dealing with threats to nearshore fisheries habitats?

Facilitated Discussion 1l Information, Data Management, and Research Needed to Facilitate the Assessment,
Management, Protection, and Restoration of Great Lakes Nearshore Fisheries Habitat.

1) What data exist and are commonly collected?

2) What data are required but are not commonly collected?

3) What methods exist to provide needed data? What data are required that cannot be collected using existing
methodol ogies?

4) What data are absolutely critical for effective fisheries habitat management?

5) What research questions are critical for effective nearshore fisheries habitat assessment, management,
restoration, and/or protection?

6) What research exists that deals with significant data issues in Great Lakes nearshore areas?

7) What spatial/temporal contexts are important for studying Great Lakes fishery habitats?

8) What new/emerging technologies exist that can lead to innovative research on Great L akes nearshore fisheries
habitats?

Lake Michigan low bluff shoreline near Two Rivers, Wisconsin. Nearshore
substratesarevery dynamicin thisareaand consist of shifting sandswith cobbles
and boulder sinter spersed in hardpan clay. Photo by Reuben Goforth.
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Northern Lake Huron shoreline in the Les Cheneaux |sland complex near
Cedarville, Michigan. Photo by Reuben Gaoforth.

Facilitated Discussion |1l Hardware, Software, Sampling Gear, and Assessment Protocol Needed to Facilitate
the Assessment, Management, Protection, and Restoration of Great Lakes Nearshore Fisheries Habitat.

1) What isthe most appropriate format for making data available to awide community of users?

2) What impediments exist to data sharing within the community of Great Lakes interests (researchers, agency
personnel, tribal governments, conservation organizations, etc.)?

3) Arethere any existing efforts to manage data for a wide range of users? What approach/format is being used?

4) Arethere specific Great Lakes interests that would be especially well-suited to management of Great Lakes
fisheries habitat data? What are they?

5) What sampling gear and protocols exist or are emerging that facilitate fishery habitat data collection? What gear
needs to be devel oped?

6) What are the limitations of existing approaches to assessing Great L akes fisheries habitats?

7) What gear and protocols are most effective in providing data that facilitate Great L akes fisheries habitat
management?

8) What gear and protocols exist or need to be developed to identify Great Lakes fisheries habitat protection and/or
restoration priorities?

Facilitated Discussion 1V Funding and Partnerships Needed to Facilitate the Assessment, Management,
Protection, and Restoration of Great Lakes Nearshore Fisheries Habitat.

1) What are the most critical priorities for funding with respect to Great L akes nearshore fisheries habitats?

2) What grantors or other resources are you aware of that would support research, protection, and/or restoration
priorities related to Great L akes fisheries habitats?

3) What are other funding priorities or sources that could be tapped to support efforts to manage, assess, protect,
and/or restore Great Lakes nearshore fisheries habitat?

4) What partnerships are you currently involved in related to Great L akes nearshore fisheries issues?

5) What partnerships are you aware of (but not a part of personally) related to nearshore fisheries issues?

6) What information or knowledge gaps could befilled by innovative partnerships, and what would the composition
of those partnerships be?
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Wor kshop Results

General Impediment Classes

Number of
Workgroups

Impediment

Human Impact Impediments

Number of
Workgroups

Impediment

Figure 6. General classesof impediments(a) and specific anthropogenic
impediments(b) to Great L akesnearshorefishery habitat assessment,
management, r estor ation, and protection identified by six working groups

comprised of Great L akesexperts.

Facilitated Discussion | Results- Threats
and Impediments

During thefirst working session, workshop participants
identified significant impedimentsto effective nearshore
fisheries habitat assessment, management, protection,
and restoration. Many specific impediments emerged
from these discussions and were grouped into eight
general categories of impediments (Table 1 and Figure
6a). All six workgroupsidentified human impacts and
insufficient ecological understanding as significant
impediments. Five out of the six workgroups also

identified policy issues, insufficient inventory,
and a lack of public awareness and
appreciation as significant impediments
(Figure 6a). Insufficient strategic planning
was identified as a significant impediment
by three workgroups, while two workgroups
identified limited data availability and one
workgroup identified insufficient funding and
other resources as significant impedi ments.

a)

Within the general category of human
impacts, all six workgroups identified both
devel opment and exotic speciesas significant
impediments (Figure 6b). Specific types of
development included residential,
commercial, recreational, and industrial
activities. Exotic species identified as
o)) impediments by workgroupsincluded zebra
and quaggamussels (Dreissena spp.), round
and tubenose gobies (Neogobius spp.),
Asian carp, Eurasian water milfoil
(Myriophyllum spicatum), and purple
loosestrife (Lythrum salicaria). Five
workgroups reported shoreline structures
(e.g., jetties, groin fields, and hardened
shorelines) as a major category of
impediments (Figure6b). Altered landscapes
and global climate changewereidentified as
major categories of anthropogenic
impediments by four workgroups each
(Figure 6b).  Habitat loss, dredging,
physicochemical changes, and water level
control were also identified as human
impactsthat serve assignificant impediments
to nearshore fisheries management and
protection (Figure 6b).

Eleven major areas of limited ecological
understanding that serve asimpedimentswereidentified
by workgroups (Table 2). The most frequently identified
deficiency related to understanding of linkagesthat exist
among nearshore, offshore, terrestrial, wetland, and
riverine ecosystems of the Great Lakes Basin (four
workgroups). Three workgroups also identified
insufficient knowledge of fish associationswith specific
critical habitats and limited recognition of current and
futurethreats as major gapsin ecological understanding
that impede management and protection of nearshore
fisherieshabitats. Other areas of insufficient ecol ogical
understanding identified by workgroups related to
nearshore substrate dynamics, spatiotemporal scaling,
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influences of man-made structures on fisheries,
nearshore habitat definition, whether nearshore habitats
are limiting for Great Lakes fish, nearshore habitat
reference conditions and criteria, prediction of changes
inresponse to stressors, and nearshore habitat resiliency
(Table 2).

Eight typesof policy issueswerereported by workgroups
as impediments to nearshore fisheries habitat
management and protection. The most frequently
identified policy issuewasrelated to ineffective lawsfor
riparian, development, and exotic species regulation

(threeworkgroups). Reactivevs. proactive management,
legislative demands, and lack of protection for reference
conditionswereall identified assignificant policy-related
impediments by two workgroups each. Other policy
issues identified by one workgroup each included
uninformed policy makers, lack of protection for public
shorelines, limited regul atory enforcement, and the lack
of federal regulation for exotic species.

Thelargest issuewith regard to theinsufficient inventory

category was the absence of comprehensive historical

and current distributional information for nearshore
habitats (five workgroups). A complicating factor
related to this is that no classification system or
assessment protocols have been developed to
consistently evaluate and inventory nearshorefisheries
habitat throughout the Great Lakes Basin (three
workgroups). Workgroups also reported that we do
not currently know thelocation and extent of remaining
high quality habitat, and no monitoring or evaluation
program for management purposes has been created.
Without knowing what habitats exist, where habitats
are located, what condition the habitat is in, or how
these habitatsrel ateto fisheriesproduction, it isdifficult
to effectively devise management, protection, and
restoration strategies that will lead to recognizable
improvementsin Great L akes fisheries production.

Workgroups identified several specific issue that
contribute to low public awareness and appreciation
of Great Lakes shorelines and associated nearshore
fisheries habitats as a significant impediment to
management and protection. While the public, in
general, wants to have good recreational fisheries
opportunities in the Great Lakes, coastal landowners
do not recognize that there are connections between
their devel opment and management of shorelines and
fisheries resources via nearshore habitats. This is
compounded by the fact that there is insufficient
information transfer from Great L akes expertsto both
private landowners and officials who make land use
planning decisions. Much of the shorelineisprivately
owned, so this lack of understanding of the
consequences that local land management practices
can havebothindividually and in combination with other
activities is of particular concern. There are also
insufficient examplesof state and federal governments
implementing more environmentally friendly, soft
engineering practices on public shorelines to serve as
ademonstration for private land owners.
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Facilitated Discussion Il Results -
Information and Research Needs

Information and research priorities considered by
workgroups as necessary for effective nearshore
fisheries habitat management, protection, and restoration
fell into four major categories: ecological understanding;
classification, assessment, and inventory; public
education and involvement; and strategic planning. Within
the category of ecological understanding, 11 specific
classes of research priorities emerged from workgroup
discussions (Table 3). Four of the six workgroups

identified eval uation of nearshore ecological functionand
dynamics as a research priority to support nearshore
fisherieshabitat management, protection, and restoration.
Thenext most frequently reported research prioritieswere
evaluation of critical nearshore habitat attributes and
determination of appropriate spatiotemporal scales for
managing and collecting data on nearshore habitats
(reported by three workgroups each) (Table 3).
Research prioritiesidentified by two of the six workgroups
included evaluating limiting nearshorefisheries habitats,
determining influences of water level fluctuations on
fisheries habitats, developing holistic approaches to
management, evaluating tributary river influences on
nearshore habitats, and determining the effects of exotic
species on nearshore fisheries habitats (Table 3). One
out of the six workgroups also identified eval uations of
the importance of habitat connectivity, shoreline
management, and substrate change in nearshore areas
to Great L akes fisheries production (Table 3).

Several inventory related research and information
prioritieswere also identified by workgroups (Table 4).
Themost frequently reported inventory research priorities
were development of a nearshore habitat classification
system and identification of nearshore critical habitat
characteristics and criteria, both of which were reported
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by three of the six workgroups (Table4). Other inventory
related research prioritiesincluded devel oping nearshore
fisheries habitat assessment protocols, identifying
reference conditions, determining current and historical
extent of nearshorefisheries habitats, identifying priority
sites for protection and restoration, comprehensive
mapping of habitats, and identifying degraded habitats
(Table 4).

Facilitated Discussion Il Results -
Har dwar e, Softwar e, Sampling Gear, and
Assessment Protocol Needs

Five workgroups discussed software and storage
methods, as well as sampling methods and protocols,
needed to more effectively manage and protect nearshore
fisheries habitats. However, the emphasis of these
discussions was largely centered on data storage and
sharing. Thismay partially reflect the critical need for
greater coordination and collaboration among Great
Lakes workers expressed by most workgroups.
Enhanced data sharing would contribute greatly to
increased coordination of efforts and could potentially
maximize theresearch returns and leverage provided by
diverse, but coordinated efforts, effectively providing
more “bang for the buck.” The benefits of having
comparable, complementary data from throughout the
Basin would also facilitate larger scale, comprehensive
management and protection of fisheriesresourcesin the
Great Lakes.

All five groups agreed that unified data standards and
storage structures are needed to enhance data transfer
among Great Lakes agencies, academicians, tribal
governments, conservationists, and other relevant
interests. Possible softwareto manage these datainclude
Oracleand Environmental Research Systems|Institute’'s
(ESRI) GIS software products, providing relational
database structure and spatially explicit formats,
respectively. All five groups also agreed that central
management (e.g., by the Great Lakes Commission) of
these data using a web-based metadata clearinghouse
that directs potential usersto data sources would be the
most appropriate and effective means for making data
available within a broad community of experts. This
data sharing structure would help to avoid several
impediments to data sharing identified by several
workgroups, including data security, protection of
publication rights, and potential misuse of data. Other
issues that have aready arisen in other effortsto share

data widely across the web, such as firewalls and other
technical issues related to serving over the web, would
also be avoided. By providing information about data
sources to potential users, the users can contact data
originatorsdirectly, allowing the dataoriginatorsto decide
whether itisappropriateto supply the datato requestors
on a case by case basis. All five workgroups also
identified significant issues that remain to be resolved
for establishing and maintaining this metadata
clearinghouse, including the necessary costs, resources,
and personnel involved, aswell asan appropriate schedule
for updating the information provided by the metadata
clearinghouse.

Threeworkgroups also discussed sampling methods and
protocols, although the only common theme of these
discussionsrelated to the need for devel oping standards.
An important component of standards development is
the coordination of timing and equipment to be used by
Great L akesfisheriesworkersto collect fisheries habitat
datathat are comparabl e and consistent among multiple
surveys and research efforts. Several questions were
also posed in these discussions that expressed a need
for developing strategies to guide the development of
nearshore habitat protocols. Specifically, the questions
to be addressed by protocols (e.g., what isthe distribution
of nearshore habitats within the context of the Great
Lakes Basin, etc.) and the scale at which such
assessment protocol s should be used need to be defined.
Defining these questionsand identifying goalsrelated to
nearshore fisheries habitat management, assessment,
protection, and restoration up front are key components
for success in developing appropriate, widely usable
assessment protocols and survey methodol ogies.

Devel oping and refining methods for measuring habitats
using remote sensing techniques and on-site visitswere
additional needsexpressed by workgroups. Thisincludes
the potential use of new and existing technologies
developed for other fields, such as light detection and
ranging technology (LIDAR), and innovative uses for
other existing data sources, such as historical rates of
development and shoreline change provided by tax and
equalization maps. Thereisalso great need for developing
and refining remote sensing techniques to evaluate
biological communitiesin Great L akes nearshore areas
(e.g., LandSAT imagery and side scan SONAR).
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Facilitated Discussion 1V Results -
Funding and Partnership Needs

Many participants had to |eave the workshop before the
final discussion; thus, thefinal discussion was conducted
as a single, larger group comprised of the remaining
workshop participants. Participants identified several
research prioritiesthat reflect some of the most pressing
nearshorefisheries habitat i ssuesthat need to be explored
in the near future. These priorities fell into four focal
areas, including ecol ogical research, habitat classification
and mapping, strategic planning, and outreach. No one
focusemerged asaparticularly critica priority; therefore,
all four prioritiesare considered to be of equal importance
for funding in the near future.

Explicit fish uses of nearshore habitats and associated
fisheriesproduction arelargely unknown, especially with
respect to individual fish species. The emphasis for
ecological research should therefore be placed on more
explicitly defining linkages between Great Lakes fish
communities and the set of abiotic and biotic conditions
provided by nearshore habitats. This includes the
identification of critical and essential featuresof habitats
that influencefisheries production and whether nearshore
habitats of the Great Lakes are limiting with respect to
fisheries production. Enhanced understanding of the
importance of Great L akes nearshore habitat for fisheries
production would help to identify the most crucial
elements to be targeted in assessment, management,
protection, and restoration efforts. It is especially
important to identify existing critical habitat featuresfor
protection beforethey arelost giventhat it ismuch easier
to protect existing resourcesthan it isto restore degraded
habitats.

Very littleisknown about the variety, distribution, spatial
extent, and condition of nearshore habitats existing in
the Great Lakes. Therefore, habitat classification,
inventory, delineation, and mapping are also critical
priorities for Great Lakes nearshore fisheries habitat
research funding. Identifying the suite of nearshore
habitats that exists is particularly important given the
continued rapid rate of habitat loss. There is a very
pressing need to catalogue what habitats exist, where
these habitats occur, and how these habitats are
distributed within the context of the Great Lakes. Within
specific habitat types, identifying examplesof persisting
high quality habitat can provide protection targets, which
isparticularly crucial given that protecting existing high
quality habitat now will be much easier than having to

restore that habitat after it has been degraded. This
includes developing innovative approaches for
determining historical conditions, rates of change, current
distributions, and status of nearshore habitats.

A third area that the workgroup emphasized as a
research priority for funding was strategic planning and
identification of habitat-related goals. Ideally, thiswould
include the research community, agency personnel,
fisheriesresource user groups, and policy makers so that
comprehensive strategies and goals can be developed
by all partiesdirectly involved in management, regulation,
and legidation affecting Great L akesfisheries. Thismay
be the most pressing need related to fisheries habitat
management, protection, and restoration in the Great
Lakesgiventhat it would help to unitefisheriesinterests
while at the sametime devel oping unified, directed goals
for management that can help to more effectively direct
research, management, regulatory, and policy foci and
activities.

The last priority area for research funding relates to
outreach, marketing, and restoration. Effectivetransfer
of scientific knowledgeto the publicin layperson’sterms
to increase awareness of the cumulative effects of
shoreline development and management on fisheries
resourcesisan essential element for protecting nearshore
fisheries habitats. Without facilitating this increased
understanding on the part of the public, residential,
commercial, and legidlative demands on shorelineswill
continue unabated, continuing perhapsone of the greatest
threats to sustainable Great Lakes fisheries. A
component of thisapproach ismarketing to translate the
benefits of protection and restoration into financial gain,
including economic incentives and cost savings to be
realized from protection, restoration, and “softer”
approaches to engineering that reflect more
environmentally compatible practicesin the devel opment
of coastal areas. Finally, small restoration targets and
pilot projects need to beidentified to demonstrate success
inthe public eyewithout alargeinvestment of resources
on the front end. Once measures of success are
developed and benefits are realized, larger scale efforts
can then be developed and implemented.
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