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Three-pronged approach:

Simulated 
Stream

Open Observations
Controlled Invasion 

Experiment



Stream Name Treatment

Narraguagus River ATS only

Crooked River ATS only

Union River ATS and SMB

Great Works Stream ATS and SMB

Kenduskeag Stream SMB only

Schoodic Stream SMB only

Open-system  observations
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Summary
• ATS and SMB overlap in meso- and micro-
habitat use during mid to late summer

•The presence of SMB may cause ATS to 
utilize shallower water than they would 
normally select

•Only 0+ SMB were detected in study reaches

•Repeated in summer 2009
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Detectability of ATS Before and After 2nd Introduction
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Summary

• Did not detect a change in ATS habitat 
use in the presence of 1+ SMB

•Significant decrease in detectability of 
ATS in the presence of SMB

• Indicates habitat shift by “non-detected” 
ATS – hiding behavior

• Repeated in 2009 using 0+ SMB



5.2m

1.2m

•Mean velocities:                  
Pool = 0.06 m/s           
Riffle = 0.18 m/s

•Mean Depths:    
Pool = 48 cm                
Riffle = 17 cm

•8 equally spaced 
PIT tag antennae

The Annular Tank: A Simulated Stream
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Experimental Design
Test 1: Interspecific Competition

Prior residents:

Invaders:

Test 4: Intraspecific Competition

Prior residents:

Invaders:

Test 2: Interspecific Competition

Prior residents:

Invaders:

Test 3: Intraspecific Competition

Prior residents:

Invaders:



Change in ATS habitat use when ATS is "invader"
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Change in ATS habitat use when SMB is "invader"
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Summary

• “Resident” fish shifted in their habitat 
use after the introduction of “invasive” 
fish.

•No distinction in use and shifts 
between species

•Several replicates through 2009 
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Image courtesy of Rory Saunders, NOAA
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Meadow Dam prior to fishway 
construction, August 2008 (photo 
courtesy of Carl Young)



Meadow Dam prior to fishway 
construction, August 2008 (photo 
courtesy of Carl Young)

2008



Sedgeunkedunk - Mill Dam



Mill Dam, 1 day post-removal

August 2009



Metrics of interest

• Species richness, diversity
• Abundance (density)
• Body size (biomass)
• Assemblage structure (species composition, 

size spectrum)

BACI design – comparisons:

• Before / after removal
• Among sites within stream
• Treatment vs. reference



Density – July 2007
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Total density – Pre-removal
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Total density – Post-removal
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BND density– pre-removal



BND density– post-removal
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FF density – pre-removal
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Fallfish density
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WS density – pre-removal
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WS density – post-removal

White sucker density
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Species richness
• Mill Dam separated richest (downstream) and poorest 

(upstream) sites 
• After removal, richness decreased below and increased 

above (former) dam
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Summary
• Pre-removal: Species richness and abundances 

were highest below Mill Dam
• Immediate response to dam removal was a drop 

in species richness and abundance below the 
dam

• Many fish appeared to move upstream in 
response to the dam removal

• Collected ATS fry below Mill Dam; collected parr 
upstream 3 days after dam removal

• Collected alewife YOY(?) below fishway 30 days 
after Mill dam removal 
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http://www.onlinefishinglog.com/images/blog/redds/slide-7_bull-trout-redd.jpg
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Benthic communities of Lake Ontario 
tributaries : the influence of migratory 
Pacific salmon 

Susan D. Proch









Descriptive:

Population 
estimate

Distribution of 
nests
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Test hypotheses that:

• Sea lamprey spawning conditions habitat 
to the benefit of Atlantic salmon

• Habitat quality is higher in reaches 
accessible to sea lamprey than 
inaccessible reaches

• Sea lamprey range expands following 
barrier removal

• Habitat quality improves after barrier 
removal, throughout watershed



Metrics of habitat quality

• Permeability, embeddedness, and particle 
size → spawning habitat

• Depth, velocity, substrate profiles → 
energetic profitability of foraging habitat for 
juveniles

• Marine-derived nutrients → invertebrate 
production, drift → juvenile growth



Experimental BACI design: 
compare metrics…

• Temporally: before and after
– seasonally (pre-spawn vs. post-spawn)
– annually (pre-dam removal vs. post-dam 

removal)
• Spatially: within and among streams

– low lamprey density vs. high lamprey density
– accessible reaches vs. inaccessible reaches
– lamprey-rich stream vs. lamprey-less stream
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Primary productivity, MDNE



Depth, velocity
profiles



Particle size, embeddedness



Fine sediment accumulation



Intragravel permeability



Benthic productivity, drift



Modeling ATS habitat quality



June 1, 2009



June 4 – July 15, 2009



Any questions?
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