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Effects of Environmental Variables on the Maturation and Spawning of Zebra Mussels in

Otsego Lake, New York 

Zebra mussels are invasive mollusks that

were unintentionally introduced to North

American in the 1980’s (Herbert et al. 1989).

Zebra mussels have expeditiously spread

throughout North American; reaching Otsego

Lake sometime in the early 2000’s and being

positively identified in Otsego Lake in

2007(Horvath 2009). Zebra mussels

preferentially colonize hard surfaces such as

submerged dock pylons, boat bottoms and

water intake pipes of dams and municipal

water sources. Colonization of water intake

pipes can lead to decreased water flow to

users, degradation of water infrastructure,

and a decline in water quality. The Village of

Cooperstown, which is located on the south

end of Otsego Lake, has in recent years,

started to mechanically remove zebra

mussels (pigging) from intake pipes and

debate the possible practice of treating

intake pipes with chlorine or potassium

permanganate to prevent colonization

(Horvath 2010). Effectiveness of these

activities would be greatly improved with

increased knowledge of zebra mussel

maturation and spawning periods in Otsego

Lake.
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The temporal and spatial variation of the

reproductive behavior of zebra mussels in

Otsego Lake needs to be addressed.

The goals of this study are:

1) Determine if zebra mussel populations at

different depths in Otsego Lake

mature/spawn synchronously or at different

times.

2) Determine if there are any environmental

variables that correlate strongly with the

initiation of zebra mussel maturation and

spawning events in Otsego Lake
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Null Hypothesis: No statistical significance

will be found between maturation indices of

zebra mussels from various depths in Otsego

Lake.

Ha: Maturity indices of mussels at different

depths will be different, which will be

explained by environmental factors

This study will take place April 2014-

November 2014 at Five Mile Point on Otsego

Lake NY (Figure 1). Adults will be collected

by divers bi-weekly during May, June, July,

August & September and monthly during

April, October and November. Adult zebra

mussels and veligers will be harvested from 5

meter and 12 meter depths. Forty adults

ranging from 15mm-25mm in size

(10/replicate, 4 replicates/depth) will be

collected at each depth. Veligers will be

collected weekly using a pump and plankton

net.

Maturity index, which is an appraisal of the 

current reproductive stage of mussel, will be 

developed for zebra mussel specimens 

collected from Otsego Lake.  Zebra mussels 

selected for maturity index evaluation will 

be dissected and gonads removed for 

histological evaluation to determine maturity 

index (Table 1).

Maturity index correlation with 

environmental variables will be reviewed 

through use of a linear mixed effect model 

(Figure 2).

yij = α + β1x1ij + … + β6x6ij + biZij + εij

Comparison between maturation/spawning 

at different collection sites will be reviewed 

using a Spearman’s rank correlation. 

Variance of maturity index between sites will 

be tested using ANOVA. 

Equipment and Facilities

Materials & Methods 

Dissolved oxygen, temperature, turbidity and

conductivity will be measured in the field

with a YSI water probe (YSI Inc. 2009). Water

samples will be collected from each study

depth and returned to the lab for calcium

and chlorophyll-a analysis. Calcium will be

analyzed using EDTA trimetric method (EPA

1983).Chlorophyll-a will be analyzed by

flourometric detection (Welschmyer 1994).

Data Analysis 

Table 1: Standards used to determine 

Maturity Index for male and female gonads

Stage Male Female

Stage 0: 

Inactive

Follicles empty Ovaries 
empty

Stage 1: 

Developing

Presence of 
spermatocytes

Developing
gametes 
attached to 
walls of acini

Stage 2: 

Pre spawn

Spermatozoa
with tails 
pointed towards 
the center of 
the lumen

Acini filled with 
gametes

Stage3:

Post Spawn

Follicles 
degenerated

Follicles 
degenerate, 
some residual 
gametes

Figure 1. Otsego Lake, New York 

(From SUNY Oneonta BFS )

Figure 2 : Linear Mixed Model, Laird-Ware Form
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