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MANAGEMENT PERSPECTIVE 

Weight of Zebra Mussels Threatens Floating Structures 

By 
Y - Murray N ._ Charlton and Jacqui Milne 

Lakes Restoration Project 
Lakes Research Branch 

National Water Research Institute 
P.O. Box 5050, Burlington, 
Ontario, L'_7R4A6, Canada 

One of the many nuisance effects of the recent invasion of the Great Lakes by 
European Zebra Mussels is the colonization of buoys, floating piers, and breakwaters. 
Using field data from Lake Erie, the density of mussel colonies has been used to calculate 
the potential buoyancy reserve required to ensure flotation. In areas not yet colonized, 
this information can be used to predict whether a flotation problem will occur.



PERSPECTIVES DE LA DIRECTION 
La colonisation des bouées, des quais flottants et des brise-lames est l’un 

des nombreux effets génants de la récente invasion des Grands Lacs par des 
moules de Pespece dreissenie polymorphe. A l’aide des données sur le terrain 
provenant du lac Erie, la densité des colonies de moules a été utilisée pour 
calculer la réserve de flottabilité potentielle nécessaire pour assurer la 
flottation. Dans des régions qui ne sont pas encore colonisées, ces données 
peuvent etre utilisées pour prédire un éventuel probleme de flottation.



ABSTRACT 

The biomass, dry weight, and mass density of zebra mussels was measured on buoys 
retrieved from Lake Erie. The density information allows calculation of potential weight 
load on floating structures due to the mussel infestation. These calculations reveal a 
potential threat to an example breakwater structure.



RESUME 
La biomasse, le poids sec, et la masse volumique des cjreissenies 

polymorphes ont été mesurés sur des bouées provenant du lac Erié. Les 
données sur le volume permettent dc calculer le _poids _poter_1tiel sur les 
structures flottantes dfi A l’infestatio'n par des moules. Ces calculs montrent 
l’existence d’une mena.C¢ potentielle pour un modéle de brise-lames.
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INTRODUCTION 

V 

The recent invasion of North American waters by Zebra Mussels means that 
all types of underwater structures be colonized. Floating structures are in danger of 
sinking if reserve buoyancy is insufficient to overcome the-added weight of Zebra Mussels. 
Thus, it is of some importance to have the ability to predict whether a structure is likely to 
sink so that preventative measures can be timely and appropriate. 

Unfortunately, the population of Zebra Mussels is usually expressed as areal 
numbers or biomass. Neither is very useful alone in predicting the net weight which could 
accumulate underwater. To provide information on potential load resulting from Zebra 
Mussel infestation samples were collected and density was determined. ’ 

METHODS 
The federal Buoy tender "Griffon" visited the Canada Centre for Inland 

Waters on Dec 6, 1990 with a load of navigation buoys retrieved from Lake Erie near Port 
Stanley. Mussels were collected from an area 10x20cm on each buoy. The mussels were 
weighed wet and were then dried overnight at 60°C and weighed again. Finally, the dry 
mussels were crushed and their displacement in water measured in order to calculate 
density (in the Zebra Mussel literature, the term -"density" usually is used for areal 
population). The potential net weight load on a floating tire breakwater was then 
calculated. 

RESULTS and DISCUSSION 
Table 1 shows the weights of Zebra Mussels converted to a square metre basis 

and the density of each sample. The wet weight biomass was in the range of literature 
values collected by Mackie et.al (1989)-. Dry weight of our collections averaged 68% of 
the wet weight. Unfortunately, the mussels would have experienced some drying during 
transit from Lake Erie. Density of the mussels included the dried flesh which would have 
been mostly water. The average density of 2.1 g/mL is in the range expected for 
carbonate materials.



V

2 

The net load underwater was 1.4 -. 3.2 kg/m2 in our samples. Literature 
values for fi'esh biomass can be as high as 20kg/1112 and these populations would cause an 
underwater load of about 6.8kg/m2. These values can be used to predict whether the 
mussels will overcome the reserve buoyancy of a structure. 

Comparison of table 1 and 2 shows that the buoys with the most biomass also 
had larger individuals. The cylindrical red buoys were for navigation and were colonized 
with mussels beginning about-.30cm below the water surface. The pancake shaped yellow 
buoy supported a meteorological station -and was colonized by mussels on the bottom of 
the hull. The tripod was a piece of scientific apparatus sitting on the lake bottom. The 
duration of exposure to the distributional veliger stage of the mussels was one breeding 
season (summer of 1990). 

‘ 

'» 

The data on population and density were applied to the floating tire 
breakwater (fig.1) at LaSalle Park, Burlington, Ontario as an example structure. The 
breakwater is constructed of scrap tires joined togetherwith conveyor belting. Each tire 
contains flotation foam. The breakwater has a value of approximately $750,000 and it 
protects boats and docks worth approximately $7,000,000.

' 

V We assumed the colonizable area was 50% of the total tire area (1.6m2) to 
account for tire overlap and emergent surface area. The volume of a tire (8.7L) likely to 
accumulate shells (from data in Bishop, 1982) was halved to account for loose packing of 
the shells. We assumed that the eventual accumulation of shells would be independent of 
population numbers. Apparently, the LaSalle installation was equipped with about 7L of 
flotation in each tire (Bishop, NWRI, personal communication). The weight of a tire under 
water and the miscellaneous load due to fastenings were from Bishop (1982). 

Table 3 shows that, under scenarios of Zebra Mussel biomass of 10-20kg/m2, 
the additional load of live mussels and accumulated shells can have the potential to sink 
the breakwater. Interestingly, in the tire breakwater situation, the accumulation of shells 
inside the tires can be as important as the weight of live mussels attached and growing on 
the tires. _

_ 

Although Zebra Mussels have been found on tires it is unknown-whether the 
population will actually attain dangerous levels on the tires. Fish predation may control 
the infestation and the actual weight accumulation in the bottom of the -tires is only 
estimated. Nevertheless, the density measurements combined with biomass estimates and 
a few reasonable assumptions indicate that Zebra Mussels are a potential threat to tire 
breakwaters and other structures with little reserve buoyancy.
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Buoy Wet Vgeight 
(ks/m ) 

Dry Weight 
(kg/m2)

3 

Density 
(2/mL) 

Red "N" 5.06 

Tripod 10.03 

Red "EA4" 3.82 

Yellow "TEL416" 8.96 

3.34 

6.42 

2.81 

6.06 

2.3 

1.9 

2.2 

2.0 

T1121; 2-,‘) Mgg n m'gh;@- g l§ng1h gr ingm ‘fly glg 

Buoy Weight 
(ms) 

Length 
(mm)

N 

Red "N" 44 

Tripod 125 

Red "E_A4" 43 

Yellow "TEL416" 1 13 

12.6 ~ 

8.2 

13.5 

4

8

8 

'10



_

4 

Tablei: Qalollatinn of total load on tire 

Mussel biomass 
E 

2Qkg[A mi ‘1Qkg[m2 

Weight of mussels 
on tire 5.4 kg . 2.7 kg‘ 

Weight of tire 
in water 1.7 kg 1.7 kg 

Miscellaneous 0.6 kg 0.6 kg 

Potential 
contained shells 

i

_ (50% Pa¢k1I18_) 2.11:2 Zilkg 

Total load on tire 9.9 jkg 7.2 kg 

Flotation in tire 7.0 kg ’ 7.0 kg 

REFERENCES 

Bishop, C. T. 1982. Floating tire breakwater buoyancy requirements. National Water 
Research Institute, Burlington , Ontario, Canada. 

Mackie, G. L., Gibbons, W. N -., Muncaster, B. W., Gray, I. W. 1989. The __Z_ebra Mussel, 
Dreissenag Pglym Qgphaz A synthesis of Eurotéean experiences and a _lpreview 

V 

for North America. Report #PIBS 660 for nvironment Ontario, oronto, 
Ontario , Canada.
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