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Data from T. Nalepa (UM) 

Quagga biomass stabilizing/decreasing in nearshore; continues to increase offshore 
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Increased water clarity— 
 secchi depth up to 32 m in northern Lake Michigan  



0

1

2

3

4

1983-1987 1995-1998 2007-2011

Offshore-Spring Chlorophyll a 
Ch

lo
ro

ph
yl

l  
a 

 (m
g/

m
3 )

 

The loss of the spring phytoplankton bloom— 
 especially diatoms 
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In the spring, mussels in the offshore are  
“connected” to the entire water column 

Chlorophyll  a  (mg/m3) 
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Mean early summer DCL (Area > 2 mg/m3) 
Offshore -110 m 
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Summer chlorophyll profile 

Chlorophyll  a  (mg/m3) 

Smaller DCL 

No nepheloid  

Less spring bloom material settling 
 
Nearshore-Offshore transport disrupted by nearshore mussels 



Typical Zebra Mussel Shallow Water Impact in 1990s- 
                     Saginaw Bay, Lake Huron 

RETENTION OF NUTRIENTS NEARSHORE- 
more algae (Cha et al. 2011) 

SAGINAW BAY 



28% of mapped nearshore habitat 
in Lake Michigan is occupied by 
Cladophora or other SAV 

From Shuchman et al. 2013 



Decreasing temperature and chl 

In
cr

ea
sin

g 
te

m
p 

an
d 

zo
op

l; 
de

cr
ea

sin
g 

ch
l 

Nearshore and Offshore are different environments 
(temperature, chl, zooplankton) 
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Reflective of an oligotrophic community 
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Zooplankton community differences nearshore-offshore 

Bosmina –small bodied, nearshore 

Daphnia –large bodied, offshore 

Cercopagis –small bodied, nearshore 

Bythotrephes –large bodied, offshore 

CLADOCERANS (fleas) 
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Spring zooplankton community assemblage analysis 

More variable within a year than between years 



The nearshore and offshore are different, but connected 
 
Can P be reduced enough to eliminate nearshore water  
quality issues but still support the offshore pelagic food web? 
 
Is removal of P by mussels temporary or permanent? 
 

A few things to consider…. 
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