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Objectives

1) Develop a seamless, standardized, habitat-
based GIS database for Lake Superior; and

Facilitate sharing of data and holistic
management of Great Lakes basin
resources Iin accordance with the Joint

Strategic Plan for Management of Great
Lakes Fisheries (1981, revised in 1997)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure

i Dat a

mProject Files
BmMni-Projects

M Support Docunents
B User GQuide. htni

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Data

B Dat a: contains all data, spatial and
t abul ar

Base/ politi cal
Bi ol ogi cal

Cl assifications
Envi r onnent al

Physi cal

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Data

B Dat a: contains all data, spatial and
t abul ar
Base/ political
Bi ol ogi cal Ontaric
Cl assifications
Envi r onnent al

Physi cal

Statistical districts (IFR)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Data

B Dat a: contains all data, spatial and
t abul ar

B Base/political

Wild Lake Gill Net Trout Catch Rates
Catch Per Net, Spring, 2000
0.00 - 6.69

. BI Ol Ogl Cal 6.69 - 20.35

o 20.35- 43.32 : . Ontario

43.32-80.23
80.23- 18444

B dassifications
B Environnental
B Physi cal

Lake trout gill net catch rates (multi-agency)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Data

B Dat a: contains all data, spatial and
t abul ar

Base/ politi cal
Bi ol ogi cal Ontaric
C assifications

Envi r onnent al

Physi cal

Fish habitat classification (IFR)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Data

B Dat a: contains all data, spatial and
t abul ar

Base/ politi cal
Bi ol ogi cal

Cl assifications
Envi r onnent al
Physi cal

Lake Michigan Nitrogen concentrations,
1994 & 1995 (EPA)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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B Dat a: contains all data,
t abul ar

Base/ politi cal

Bi ol ogi cal onaro
d assifications
Envi r onnent al

Physi cal

Structure / Data

spat i al

Phosphorus

mg/L

0.00-0.17

23.20-41.90

) 41.90-110.53
O 110.53-218.31

Mean phosphorus concentrations (EPA)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Data

t abul ar

Base/ politi cal
Bi ol ogi cal

Cl assifications
Envi r onnent al

Physi cal

B Dat a: contains all data, spatial and

Bathymetry
meters

High : 409

B Low : 0

Bathymetry (NOAA)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Data

m Dat a

Acqui re data
Make data spatial ?

Make spatially
consi st ent

Merge files
Cip to basin boundary

National Land Cover Dataset (USGS)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Data

m Dat a

Acqui re data

Make data spatial ?

Make spatially
consi st ent

Merge files

Cip to basin
boundary

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Support Documents

B Sypport Docunents: a directory

containing all support docunentation
related to the Geat Lakes @S project

B p oj ect Files: pre-manufactured map

docunents that focus on a particul ar
regi on or thene

M ni-Projects: directories that are

conprehensive wth respect to a particul ar
research question or problem

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Support Documents

B Support Docunents: a directory

containing all support docunentation
related to the G eat Lakes 3 S project

B Fact sheets
B Feedback

B I nventory
B St andards

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Project Files

B Project Files: pre-manufactured map

docunents that focus on a particul ar
regi on or thene

Base/ political
e.g., lake units, protected areas

Bi ol ogi cal
e.g., spawning | ocations, comercial harvest

Cl assifications
e.g., fish habitat, shoreline classification

Envi r onnent al
e.g., Areas of Concern (AOCs), contam nants

Physi cal
e.g., surface tenperature, terrain vari abl es

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Structure / Mini-Projects

B Mni-Projects: directories that are

conprehensive wth respect to a particular
research question or problem

B data
B | nages

E r eport

E map docunent (s)

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Coho Salmon Movement in Lake Michigan

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Competition with Other Salmonines?

_ June, 1994
Rainbow

trout

Competitive
Displacement Theory:
If alewife are abundant,
; Species may spread out

Coho \ Chinook and have overlapping
$ saimon &y | salmon distributions.

Christine veddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Lake Sturgeon Spawning Habitat Suitability Index

Classify variables into lake sturgeon
spawning suitability groups

Variables: Discharge, Gradient, Temperature

Low=1, Medium=2, High=3

Spawning Suitability Index=
(discharge score + gradient score +
temperature score)

Perform hypothetical dam removal
calculations

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Sturgeon Spawning Suitability

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Barriers

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Habitat Calculations

Total high/med habitat
=309.5 km

Downstream high/med habitat
=15.9 km

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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DeC|S|on Support

Q: How much lake sturgeon habltat Would be
gained upon removing Croton and Hardy Dams
from the main stem of the Muskegon Rlver’?




r"‘-lh
-.;"]"}'" Great Lakes GIS Project

DeC|S|on Support
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Steelhead Bioenergetic Growth Potential

GRP input variables

steelhead
growth rate
potential

steelhead
CPUE

mean surface interpolated
temperature alewife densities

HIGH

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Steelhead Parr Density Estimates

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Decision Support: Future Applications

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Internet Distribution

Internet Map Server (IMS)

Deliver dynamic maps via the Web

Pllot: Goodyear Spawning Atlas (USGS)
nttp://glein.er.usgs.gov/

Open-source GIS/web services

Deliver data via the Web

Pllot: Subset of LM GIS data (GLC)
nttp://gis.glin.net/

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Summary

Lakes Huron, Michigan, and Erie GISs: done
Lakes Superior and Ontario GISs: December 31, 2007

Data acquisition, creation, and standardization; map
documents for the Great Lakes basin

Tool for decision support and research

Education; including documents, answering Qs, and
workshops

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Future Direction

1) Address data and research needs

2) Technology transfer

3) Long-term funding and management

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources
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Thank you for your attention!

Please visit www.glfc.org/glgis.

Questions? Comments?

Contact Christine Geddes at cgeddes@umich.edu

THE URIVERSITY O "-!Il._'l o, el
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Eﬁ? ENVIRONMENT

Christine Geddes, Institute for Fisheries Research, University of Michigan & Michigan Department of Natural Resources




