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Abstract: An important issue in the management of zebra mussel ( Dreissena polymorpha) 
populations is early, rapid, and accurate detection of the planktonic larvae ( veliger) of the zebra 
mussel. The goal of this study was to explore the feasibility of developing a molecular approach 
for the detection of zebra mussel larvae in diverse environments. In this study a Dreissena 
polymorpha-specific 18S ribosomal RNA gene targeted oligonucleotide primer (ZEB-715a) and 
Polymerase Chain Reaction (PCR) assay was developed and compared with cross-polarized 
microscopy as a means to detect zebra mussel veligers in plankton samples. The design of the 
zebra mussel-specific primer was facilitated by sequencing nearly the complete 18S rRNA gene 
from the zebra mussel and three other closely related freshwater Veneroids including the quagga 
mussel (D. bugensis), the dark false mussel (Mytilopsis leucophaeata), and the Asian freshwater 
clam (Corbicula fluminea). The specificity of the primer for the zebra mussel was empirically 
tested by using the primer as a direct probe in a blot hybridization format. A single veliger in a 
plankton sample could be detected by PCR using this approach. Veliger detection sensitivity 
using the PCR approach was estimated to be over 300 times more sensitive than cross-polarized 
light microscopy based techniques. Cross-polarized light microscopy and the PCR technique 
were used to identify the presence of zebra mussel larvae in plankton samples that were collected 
from a variety of natural and industrial water sources. Detection results ( presence or absence) 
were generally consistent between the two methods. Although additional studies will be required 
before routine application of molecular based veliger detection technology is available, a long-
term goal of this work is the application of molecular technology to the development of a field 
device for the routine detection and quantification of zebra mussel veligers. 
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