














the body itself. In the present study, gut contents removed from
the body by dissection were weighed and digested and their
trace element contents measured. The subsequent filtering and
reweighing of these samples gave a mean weight after digestion
that was only 32 = 7% ( = sD) of initial mean gut content weight.
For any one digestion procedure, the extent of such weight loss
would depend in large part on the character of the sediments
consumed, e.g., organic matter and carbonate contents. For
example, the profundal lake sediments studied herein had a total
organic carbon content of 5.7 +0.3% (X £ SD, n=3) and were
very low in carbonates. Since these components are the ones
most likely to be solubilized by the digestion method used, the
loss of two-thirds of the weight of gut contents during chemical
digestion supports the idea that H. limbata sorts sediment so
as to increase the quantity of organic matter consumed. Con-
sequently, gut contents and surrounding sediments may differ
greatly in composition, as suggested above.

Use of the weight of digested gut contents, as proposed in
the correction method, increases the apparent mean body con-
centrations of the majority of elements studied (Table 2, b).
There was little or no change in values of Cu, as the mean
concentration of this element in gut contents represented a lower
proportion of that for the whole animal than was the case for
the other trace elements (Fig. 2). Measures of Cd varied greatly
among nymphs and thus, although the approximated mean dif-
fered substantially from that measured, this difference was not
statistically significant (Table 2). Overall, the effect of this
source of error is less than might initially be expected as this
factor occurs in both the numerator and denominator of equation
(1). A simple and effective means of minimizing this source of
error would be to collect gut contents, by either of the above
methods, and measure the weight loss during digestion. Sedi-
ment from the animal’s surroundings could be used if gut con-
tents cannot be obtained. The mean percentage weight loss
could then be used to correct the weights of digested gut
contents.

These two sources of error may either counteract one another,
yielding corrected values that are not significantly different from
those measured directly (As, Cu), or be additive, resulting in
corrected values that are significantly larger than the actual
measures (Cd, Zn) (Table 2, ¢). However, since these sources
of error may be minimized: (a) by measuring trace element bur-
dens of gut contents, and (b) by compensating for weight loss
of gut contents during digestion, the correction method could
provide good estimates of body pollutant burdens.

Conclusions

The precise measure of pollutant concentrations in the bodies
of benthic animals is usually confounded by the presence of
contaminated gut contents. Their contribution to body burdens
may in some cases be ignored if: (a) gut content pollutant levels
are much lower than those of the animal, (b) a crude estimate
is required (the cost of analyses may not warrant crude meas-
ures), and (c) one is studying the transfer of pollutants from
prey to predators that consume their prey in their entirety, i.e.
including gut contents.

In order to obtain precise estimates of pollutant body burdens
it is usually necessary to remove or somehow compensate for
the pollutants present in an animal’s gut contents. Three pos-
sible approaches have been compared: (i) direct removal of the
gut contents by dissection; (ii) induced removal of the gut con-
tents (depuration); (iii) analysis of the whole animal (including
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gut contents), followed by a correction for the contribution
afforded by gut contents. Method (i) provides measures that are
precise and unambiguous and, where feasible, is the technique
of choice for H. limbata. Method (ii) is a possible alternative,
but the effects of the necessarily lengthy depuration period in
water (48 h or more) on trace element levels of the organism
are presently unknown. Depuration in uncontaminated sedi-
ments is a better method, provided that suitable sediments can
be found (or manufactured). Method (iii) offers simplicity and
savings in time; despite the inherent biases regarding the weight
and trace element levels of the gut contents (which may be
minimized, as discussed above), it yielded reasonably accurate
estimates (max. error <25%) of the trace element content of
H. limbata in the present study. In the final analysis, the choice
of method will depend on the goals of and means available to
an investigator.
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