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Genetic population structure of muskellunge
In the Great Lakes

Diets of young-of-the-year muskellunge
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Rudd feeding ecology and population
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Genetic Population Structure of Muskellunge
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Muskellunge Genetics: Conclusions

 Muskellunge from Buffalo Harbor, upper and
lower Niagara genetically very similar,
consistent with downstream movement and
habitat destruction

* Non-native muskellunge should not be
stocked into waters with native populations

 Need to examine legacy of stocking
Chautauqua Lake muskellunge in Niagara



Muskellunge & fish assemblage data collection












Habitat data collection




Which habitat variables did we measure?

 Flow
— present or absent

e Substrate type
— 0-10 scale, 0 = silt & 10 = cobble

« Macroalgae coverage

 Macrophyte column density

— habitat complexity =
%coverage * height



Diets of Young-of-year Muskellunge

 Which prey fish are most important?

 Are YOY muskellunge specialized or general
predators?
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Prey-specific abundance (%)

St. Lawrence River

Bs Cy ©
o o Bk
o 0
Ce Td
75 P
Al
50 1
D Tr
25 A
0 T T T
0.00 0.25 0.50 0.75

Frequency of occurrence

1.00

Prey-specific abundance (%)

Niagara River

1007 © O O c/G (@)
Ca \ Bk le)
Rg Cy
75 A (0]
Da
50 1
25 1
0 T T T
0.00 0.25 0.50 0.75

Frequency of occurrence

1.00



Diets of Young-of-year Muskellunge:
Conclusions

e Specialized feeding strategy

« Banded Kkillifish, cyprinids, and darters most
Important prey



Habitat Factors Influencing Nearshore Fish
Assemblages

 How do fish assemblages differ among water
bodies and sites?

« Are fish assemblage differences related to habitat?
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Differences in Fish Density Among Water Bodies
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Habitat Factors Influencing Nearshore Fish
Assemblages: Conclusions

VS.
* No flow  Flow
* Fine substrates  Coarse substrates
 Dense macroalgae  Little macroalgae
e Less vegetation  Dense vegetation



Young-of-the-year muskellunge

02007
02008
m 2009
82010
82011

o)} o] N~ (o] Lo < ™ Q\| i o

|ney auias Jad 1ybnes Jaquinu ues|y



Mean number caught per seine haul

4.0 1

3.5 1

3.0 A

2.5 1

2.0 -

1.5 A

1.0 -

0.5 A1

0.0

Young-of-the-year muskellunge

2007

2008

OBuffalo Harbor

B Upper Niagara River

2009
Year

2010

2011



1,800

1,600

1,400

1,200

1,000

800

600

Mean number caught per seine haul

400

200

All fish

2007

O Buffalo Harbor

B Upper Niagara River

2008

2009

Year

2010

2011



Management Implications

e Think small!

— Incorporate surveys of prey fish assemblages into
muskellunge management plans

— Banded killifish, minnows, and darters prefer clean
substrates & dense aquatic vegetation (silt
Intolerant)

* Focus on habitat protection and restoration
— Buffalo Harbor = greatest need



Is the Rudd a Threat to Habitat & Fish?

e 38% of 2007 trap-net catch
— 2,066 of 5,455 fish (Rock bass = 999)

e 56% of 2008 trap-net catch
— 4,821 of 8,676 fish (Brown bullhead = 1,260)



Rudd Native Range and Introductions

« Native to Europe (Sweden-Italy) & western
Asia




Rudd Population Structure & Diet

 How long are they living & how fast are they
growing?

 Where are they reproducing?

 What are they eating?
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Rudd: Conclusions

e Growth & condition indicate room for
population expansion

« Paradigm of optimal rudd habitat needs to
Include lotic waters

 Rudd diet dominated by macrophytes — what
does this mean for native species in the
Great Lakes?



Future directions

« Continue studying habitat-fish assemblage
relations in BH/ NR / SLR

 Determine influence of rudd herbivory on
nearshore habitat and fish assemblages
— Selection
— Consumption rates
— EXcretion rates
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