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Predictions of the Arrival of the Zebra Mussel in North America
Specialists working with invasive species have often

remarked upon what the future may hold for their particular tax-
on. Such remarks are usually buried in obscure literature. While
it may be that these predications only rarely become translated
into warnings that might fall into the appropriate political arena
(for example, the remark by Bio-Environmental Services in
1981, below), there is also little evidence that, had such occurred
on a more regular basis, action would have been taken.

The introduced mollusc literature is thus not without a long
history of speculation about the potential for Dreissena to colo-
nize widely. Speculations relative to its invasive potential for
North America date back to 1921. Examples of such speculations
from 1893 to 1981 are quoted. These were encountered while
preparing a chapter on dispersal mechanisms of the zebra mussel
for the "Zebra Mussel Book" now in preparation by Thomas
Nalepa and Donald Schloesser.

“The Dreissena is perhaps better fitted for dissemination by
man and subsequent establishment than any other fresh-water
shell; tenacity of life, unusually rapid propagation, the faculty of
becoming attached by a strong byssus to extraneous substances,
and the power of adapting itself to strange and altogether artifical
surroundings have combined to make it one of the most success-
ful molluscan colonists in the world.” -Kew (1893)

"The possibilities of a fresh-water shell like the ‘zebra mus-
sel’ being introduced [to the United States] is very great. There is
entirely too much reckless dumping of aquaria into our ponds
and streams. A number of foreign fresh-water  shells, etc., have
been introduced in this way. Why not the mussel?” -Johnson
(1921)

“Fortunately, (the zebra) clam is not found in the United
States. Once established in mains and pipe, it would be harder to
remove than the Asiatic clam...” - Ingram (1959)

"There is a real possibility that Dreissena polymorpha will
eventually become established in the North American continent
despite all efforts to prevent introduction of exotic species."
-Sinclair (1964)

"At the rate exotics are reaching our waterways, Dreissena
also could eventually become established here." - Sinclair (1971)

"The problems associated with these animals are unlikely to
diminish, however, and one can predict a continuing expansion
of range to, presumably, within the confines of their thermal tol-
erance limits. It cannot, moreover, be ruled out that,.. Dreissena...
may ultimately be introduced into other continents... It would be
wrong not to guard against such introductions;..." -Morton (1979)

"In some ports of Europe, it still occurs in estuarine condi-
tions. This situation, coupled with the occurrence of its veliger

larvae in the plankton...greatly enhances its potential for intro-
duction to the Great Lakes in ship ballast water. If introduced,
Dreissena could establish itself in North America.” -Bio-
Environmental Services (1981)

Kew seems to have had a sense of Dreissena’s global poten-
tial, without however actually speculating upon its potential
departure from the European theatre. Charles Johnson’s remark,
buried inside a short note on the introduction of the American
slipper shell Crepidula fornicata to England, is perhaps the most
intriguing, and suggests that he was aware of an extensive trade
in freshwater aquarium species from Europe to America. How
the anonymous author(s) of the Bio-Environmental Services bal-
last water came to speculate upon Dreissena is not now clear
(although  they refer  to a personal  communication  in 1981 from
L. Kallas at CCIW in Burlington, Ontario). In a brief paragraph
(otherwise  filled with typographical errors and minor mistakes)
B-ES offered the most prophetic words that we have yet found,
coupling the precise mechanism that eventually did bring zebra
mussels to North America with an accurate prediction of its abil-
ity to become established.

It would be of no small interest to examine the literature for
similar speculations relative to other weed-like freshwater inver-
tebrates, algae, aquatic plants, fish, and so on, that have reached
the seaward edges of other continents and have only to bridge
one last gap to reach North America.

(James T. Carlton, Williams College - Mystic Seaport)
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Potential Overlap of Dreissena and Mytilopsis in the Hudson River
In the last issue of DpIR, comparative salinity tolerances of

Dreissena polymorpha and a native dreissenid, Mytilopsis leucophaeta
indicated some potential for the establishment of sympatric pop-
ulations, based on a literature review. The scarcity of detailed
ecological and life history descriptions of Mytilopsis, however,
makes for some highly speculative predictions of range overlap
and interspecific interactions with expanding Dreissena popula-
tions. Salinity data from the Hudson River, compiled by Con
Edison, may facilitate making a crude prediction of potential
range overlap of the two bivalve species. Mytilopsis leucophaeta
was first discovered in the Hudson River in 1937 and was pre-
sumably introduced a few years earlier via ship ballast water.

Total salinities in the Hudson River were recorded at 3 to 4
mile intervals from river mile 14 to river mile 142. Samples were
taken at surface, mid-depths, and channel bottom and were then
averaged over an eight year period, 1982 to 1989. Based on com-
parative salinity tolerances of Dreissena and Mytilopsis summar-
ized in the last DpIR issue, conservative ranges and maximum
levels were assigned to each species: 0.21 to 1.5 ppt total salinity
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for Dreissena with a maximum tolerated of 3.0 to 5.0 ppt salini-
ty; 0.21 to 3.0 ppt range with a maximum of 10 to 20 ppt for
Mytilopsis.

Minimum and maximum salinity values recorded at each
mid-depth station were used to predict ranges of the two species
based on the conservative salinity tolerances above. Mid-depth
salinities were used to make range predictions since they are
probably representative of salinities in shallow, benthic-pelagic
interface zones where the two bivalves species are most likely to
colonize. Salinities suggest that Dreissena could successfully
inhabit most suitable areas upstream of river mile 59. Dreissena
may colonize areas down to river mile 40, having mean salinities
< 3.0 ppt, however maximum salinities often exceed 6.0 ppt in
these areas. Mytilopsis has been observed along the lower Hud-
son at Manhattan extending upstream adjacent to Beacon, river
mile 63, according to Dr. Dave Strayer of the Institute for Eco-
system Studies. Based on salinity data worded adjacent to Bea-
con, Mytilopsis may, in fact, reach its minimum tolerated salini-
ties in this area. Thus, sympatric populations maybe most likely
established between river miles 59 and 63, with some overlap
possible down to river mile 40.

Although salinity tolerances can be useful for predicting
range overlap of Dreissena and Mytilopsis, other factors such as
differential preferences in currents, thermal regimes, depths,
substrate, food preferences and concentrations of other dissolved
substances (e.g. sulfates) should also be considered. Moreover,
these parameters are subject to considerable daily and seasonal
fluctuations which further complicate accurate prediction of
range overlap of these two species. (David B. MacNeill)

European Occurence of Mytilopsis and Dreissena
Overlap of Dreissena polymorpha and Mytilopsis leucophaeta

populations is, at this time, only a possibility in North America.
There is, however, known habitat overlap in Europe. The map on
page three, illustrates the populations of Dreissena and Mytilopsis
in the estuarian delta of the Rhine, Meuse, and Scheldt Rivers in
northwestern Europe.

From Wolff, W.J. 1969. The Mollusca of the estuarian
region of the rivers Rhine, Meuse, and Scheldt in relation to the
hydrography of the area 2. The Dreissenidae. Basteria, 33(5-6):
93-103.

See DpIR 2(1) for a related article.

Development of a Standardized Sampling Protocol to Monitor
the Spread and Density of Zebra Mussel (Dreissena polymorpha)
Populations
Investigators: Dr. J. Ellen Marsden, Dr. Alec Aitken, Dr. Ron
Engel, Dr. Daniel Molloy
Funding entity: Great Lakes Research Consortium

In March, a working draft of the Standard Protocols for
Monitoring and Sampling Zebra Mussels was released. Several
researchers will be conducting comparisons of different sam-
pling methods during the 1991 field season. In addition, the use
of the protocols for monitoring in 1991 may reveal changes
which would improve the methods. Critical review and sugges-
tions for modification of the protocols are strongly encouraged.
Comments can be sent to Dr. Marsden at any time prior to Octo-
ber 1991. A final version will be available in January 1992.

Copies of the working draft are available, at no cost, from
Dr. Ellen Marsden at
634, Zion, IL 60099.
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