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Internal shell annuli yield inaccurate growth
estimates in the freshwater mussels Elliptio
complanata and Lampsilis radiata
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SUMMARY

1. The objective of this study was to compare, in freshwater bivalves, growth rates
inferred from the spacing of internal annuli to those obtained directly by measuring

annual changes in shell length.

2. The unionid mussels studied were Elliptio complanata and Lampsilis radiata from a
pond in the north-eastern U.S.A. Age was inferred from internal lines of 157

E. complanata and twenty-five L. radiata. Actual length change was determined from
comparisons of annual remeasurements of marked E. complanata (n = 520) in 1992-95

and L. radiata (n = 81) in 1993-95.

3. High retrieval rates of painted mussels demonstrated the efficacy of the marking

method.

4. Annual length changes determined by remeasurement were significantly lower than
annual length changes predicted by length-at-age data from internal annuli. Should this
be a common occurrence, past estimates of annual growth based on annuli are probably
too large, and unionid mussels may be much older than previously assumed.

Introduction

Shell annuli are the principal source of age and growth
rate information in bivalve molluscs. Growth rings
appear on the outside of shells (external annuli) and
as layers in the cross-section of deposited shell material
(internal annuli). Most molluscan ecologists assume
that one of these growth annuli is formed each year
(Lutz & Rhoads, 1980; El Moghraby & Adam, 1984),
and the measurement of the distance between these
rings has been assumed for four centuries (MacCurdy,
1954) to reflect the annual growth performance of
individual bivalves. Microscopic shell rings have even
been postulated to record the length of lunar, daily
and tidal cycles (Lutz & Rhoads, 1980). The analysis
of growth rings recorded in molluscan shells is a
research tool of great importance to palaeontology
(Lutz & Rhoads, 1980), resource management
(Turekian et al., 1982), ecology (Arnold etal., 1991),
ecotoxicology (Harmon & Joy, 1990), archaeology (Lutz
& Rhoads, 1980), analyses of climate change (Jones,
1983) and geophysics (Hughes, 1985).
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In spite of their long-standing application (see
review by Downing, Shostell & Downing, 1992), the
empirical justification for using external or internal
annuli to measure bivalve growth is questionable. Few
have checked the assumption that external shell annuli
are laid down annually, and these few tests have
yielded equivocal results for freshwater mussels (e.g.
Negus, 1966; Ghent, Singer & Johnson-Singer, 1978;
Haukioja & Hakala, 1978). Downing etal. (1992)
recently used marking to test the assumption of annual
external annulus formation in Lampsilis radiata and
found that counts of shell annuli greatly underesti-
mated age and overestimated growth rates. Further,
they found that the median-length mussel formed
only half of an external annulus each year, and that
many mussels had formed no new external annuli at
all, even several years after marking. Although some
have suggested that internal annuli may yield more
reliable age and growth estimates than external growth
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