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¥7Cs ELIMINATION BY CHRONICALLY-CONTAMINATED
LARGEMOUTH BASS (MICROPTERUS SALMOIDES)

Eric L. Peters*' and Michael C. Newman**

Abstraci—The temperature-dependent “"Cs biological half-
times (7,0 of lifetime-exposed largemouth bass (Micropterus
salmoides) from a nuclear cooling reservoir at the U.S, Depart-
ment of Energy’s Savannah River Site were calculated from
whaole-body measurements of live fish and compared with
literature records for acutely and chronically-contaminated
fish. The T,'s of the bass averaged 322 d (95% CI: 311-333 d),
2254 (95% CI: 220 to 230 d), and 140 d (95% CI: 137 to 143 d)
at 15, 20, and 26 “C, respectively. These mean T,’s were 1.7 to
2.5 times longer than would be expected for acutely contami-
nated fish, and 1.2 to 1.8 times longer than those predicted for
fish at steady-state with their environment according to recent
maodels. This slower elimination did not appear to result from
slower elimination from skeletal muscle compared with other
soft tissues, in that the muscle to whole-body "*7Cs concentra-
tion ratios after the elimination period were similar to those of
freshly-caught bass. Our results suggested that elimination
rates estimated from the terminal elimination components of
acutely-dosed fish may not reflect the elimination rates of fish
exposed to contaminants throughout their lifetime, even when
care is taken to allow sufficient time for absorption of the dose,
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INTRODUCTION

As a result of nuclear accidents and weapons detonations,
significant levels of '*"Cs have been released throughout
the world. '¥'Cs is a high-yield product of nuclear
fission, with a long phyucal half-time (30.2 y) and high
bioavailability (Whicker and Schultz 1982) and is, in
fact, the most important long-lived contaminant released
during the Chernobyl acmdent {Anspaugh et al. 1988;
Medvedev 1990; Kryshev 1992). Because '“'Cs is
readily accumulated and concentrated in skeletal muscle,
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consumption of contaminated fish and other wildlife can
be an important pathway for human exposure (Forseth et
al. 1991; Whicker et al. 1993). Due to the large number
of wetland areas subjected to Chernobyl fallout, there has
been renewed interest in the fate of radionuclide contam-
inants in aguatic ecosystems, and new studies of the
importance of fish as indicators of the presence of
radionuclides andf/or their potential contribution to hu-
man dose commitments are emerging (e.g., Korhonen
1990; Forseth et al. 1991; Koulikov and Ryabov 1992).
Some recent studies of aquatic vertebrates (e.g.,
Evans 1988; Peters and Brisbin 1996) have combined
physiological and ecological models to predict '*'Cs
kinetics. However, most radiocesium kinetics studies of
fish continue to emphasize direct measurements of bio-
logical half-time (7,) in the laboratory, generally after
acute dosage. However, both field and laboratory studies
have revealed a wide range of T, values for "*'Cs in
freshwater fish (Table 1). Within individual species,
"ICs T,'s are affected by factors that influence meta-
bolic rate, increasing by a factor (Q,,) of 2 to 3 for each
10 °C increase in temperature, and to a lesser degree in
proportion to body mass (Kevern 1966; Gallegos and
Whicker 1971; Fagerstrom 1977; Mailhot et al. 1989,
Ugedal et al. 1992). As is also true of metabolic rate,
other factors such as the age of the fish and the conditions
under which it 15 acclimated may also Jnﬂuence Cs
elimination rates. Unfortunately, most prior '*'Cs elim-
ination studies have not provided information on these
conditions and, more critically, have also failed to report
the experimental temperatures, the sizes of the fish, or
both. These deficiencies were noted in a recent effort
{Rowan and Rdbmuﬁ‘»t.ﬂ 1995) to produce a general
model to predict '*'Cs T,'s of fish as a iuncnun of
temperature and body mass using data from published
elimination studies. Because acutely-dosed fish often
exhibit artificially high initial losses of administered
radionuclides {e.g., through rapid loss of unabsorbed oral
doses via egestion or leakage from injection sites), care
was taken by the authors to eliminate studies (or portions
of studies) that included such “short components”™ of
elimination. Despite this, the authors noted that the
elimination rates of chronically-contaminated fish were
about 40% longer than expected for acutely-exposed fish,
They hypothesized that certain tissues (especially skele-
tal muscle) accumulate and eliminate cesium more
slowly than others, and developed a common model






