Dissolved organic matter and persistence of the invasive zebra mussel
{Dreissena polymorpha) under low food conditions

Baines, Stephen B., Micholas S. Fisher, Jonathan 1. Cole
Lirmnal, Qceanogr., S2(1), 2007, 70-78 | DO 10,431%/10,2007.52.1,0070

ABSTRACT: To determine whether the ability of zebra muszels (Dreissena polymorpha) to abzorb
and metabalize a variety of dissalved organic compounds allowes them to persist when food lavels
are too low to sustain them, we compared how quickly starving mussels lost weight when kept in
water with and without natural dizsolved organic matter [(DOM), Muzzels fed a starvation ration of
algae were maintained either in filkered Hudzon River water or in ultraviolet-treated deionized
water with major ions added at concentrations equivalent to those in the Hudson, Both tvpes of
water were continually filtered, £ebra muszels lost weight two- to fivefold fazter in the absence
of natural DOM, congziztent with the idea that the uptake of DOM provides a substantial metabolic
zubzidy to theze organizms. Ingeztion of bactera could not account for thiz effect. We calculate
that the DOM subsidy amounted to more than half of the zebra mussel respiratory requirement
under the experimental conditions, which iz enough to double the length of time that zebra
mussels can sundve in the complete abzence of particulate food, The effect of DOWY aon zebra
muszsel metabaolism is 1.5 to fourfald larger than that predicted salely from estimates of amino and
fatty acid uptake in the Hudsan River. Because Hudson River DOAY iz largely allochthonous in
argin, this subsidy could give zebra mussels a distinct advantage over other organizsms competing
for phvtoplankton resources, We postulate that zebra mussels will have the largest effects on
freshwater ecosystems that receive zubstantial inputs of organic matter from the surrounding
watershed,
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