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Aquatic Ecosystems at Risk

= Habitat Loss and Degradation

* Pollution — sediment, nutrients, chemicals
" |nvasive Species
* Climate Change



% of Native fish fauna that have experienced a reduction in range (at least one 8-digit HUC)
across original distributional extent within a 6-digit HUC

Highlighting 8-digit watersheds where species have been extirpated
from some of their habitats within the &-digit watershed:
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= Larger spatial extent

= Less costly

= More detall
= Site specific

= More costly
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Great Lakes Aguatic GAP Approach
SPECIES

Land Stewardship:
Protection

APPLICATIONS MODELS
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Characterize Habitat Using GIS

Thematic Overlays Multiple Scales
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Map Existing Fish Species Distributions

Legend

s

Canadian Great Lakes Province
-

US Great Lakes States r

- Great Lakes

@ Fish Sample Locations
Processing Unit Status

= > 58,000 samples

= >170 species

Complete = Jate 1800’s — 2003

In Progress = 75% samples (1970 — 2003)




Fish-Habitat Modeling _

= Characterize species-habitat relationships

= |dentify most influential habitat variables (> 300 variables)

. Const_rgc_t predictive models -
- Artificial Neural Networks |
- Classification and Regression Tree ™

= Common species and species assemblages
= Apply model predictions to all stream segments

* I[mportant variables
- Stream temperature
- Watershed area and land cover
- i es ZUSGS
- Distance/connection to large waterbodies &=
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Observed and Predicted
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Neural Network Model Results
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Putting the Results into Actions
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Gaps in Conservation of
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Fish Sample Points
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M~ Largemouth Bass
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Rainbow Trout

- Brown Trout
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Evaluate Road Crossings
for Fish Passage

chmeNature €2

SMVING THE LAST GREAT PLACES ON EARTH
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ldentifying Least Impacted Streams

= 24 Disturbance Variables
» Fish metrics at sampled sites

= |dentify threshold — fish
Indicators show impact

= Apply thresholds at unsampled
sites

Cold/Cool

Warm




Human Disturbance anc

Species
Richness

Species Richness

Predictor: % Urban in full watershed

=tream Temp. |KFesponse &
Cold Richness q0.164
Y Tolerant | L 22
% |ntolerant ‘m%’
% Darters Lo 0460
Cool Richness l-0.108
0% Tolerant 0,242
% |ntolerant <m)
% Darters Q-0 063
Wy arm Richness Q-0.16
S Tolerant 1 244
% Intolerant  eQ.024>
U Darters Co 001

Increasing urban in watershed

» Increased species richness (cold water streams)

» Decreased species richness (warm water streams)

* Decreased intolerant fish
» Decreased darters and sculpins
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_|Stream Restoration

Potential

= |dentify and score variables

Land Cover
Geology
Sinuosity
Gradient

| Best
.- | Good

Stream Restoration Potential

Fair
Poor

Stream Quality

+

Habitat Restoration Suitability

= Stream Restoration Potential
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Dam Removal e

: Increases:
| Stream miles 100%
| Watershed area 50%

| Habitat Types

Species Diversity
-




Summary

Landscape approach to habitat characterization
useful for:

= Mapping stream habitat

= Classification of stream habitat
= Modeling species/habitat relations and distributions

= Decision-making and applications related to:
- Habitat and species conservation
- Planning and biomonitoring

!
= Regional studies éUSGS
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Contact: Jana Stewart, GL Aquatic GAP Coordinator
jsstewar@usgs.gov
http://www.glsc.usgs.gov/GLGAP.htm
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