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Conducting In-situ Field Bioassays With Caged Bivalves
This standard is issued under the fixed designation E 2122; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope 1.2 The test is referred to as a field bioassay because it is

1.1 This guide describes procedures for conducting conconducted in the field and because it includes an element of

trolled experiments with caged bivalves under field conditions/€lative chemical potency to satisfy the bioassay definition.
The purpose of this approach is to facilitate the simultaneou&eélative potency is established by comparing tissue concen-
collection of field data to help characterize chemical exposur&ations with effects levels for various chemicals with toxicity
and associated biological effects in the same organism und@nd bioaccumulation end poin(8, 7, 8, 9, 10)even though
environmentally realistic conditions. This approach of characthere may be more uncertainty associated with effects mea-
terizing exposure and effects is consistent with the US EPAuUrements in field studies. Various pathways of exposure can
ecological risk assessment paradigm. Bivalves are useful te8f €valuated because filter-feeding and deposit-feeding are the
organisms for in-situ field bioassays because tHgyconcen- ~ Primary feeding strategies for bivalves. Filter-feeding bivalves
trate and integrate chemicals in their tissues and have a mofaay be best suited to evaluate the bioavailability and associ-
limited ability to metabolize most chemicals than other speciested effects of chemicals in the water column (that is, dissolved
(2) exhibit measurable sublethal effects associated with expgand suspended particulates); deposit-feeding bivalves may be
sure to those chemicals)(provide paired tissue chemistry and best suited to evaluatg chemicals associated with sediments
response data which can be extrapolated to other species afid, 12) It may be difficult to demonstrate pathways of
trophic levels, 4) provide tissue chemistry data which can be €xposure under flel_d conditions, parhcqlarly since flltert
used to estimate chemical exposure from water or sedimenfl?ed'”g blvalyes can ingest suspended sed|mgnt and facultatlye
and 6) facilitate controlled experimentation in the field with deposit-feeding bivalves can switch between filter- and deposit
large sample sizes because they are easy to collect, cage, 48§ding over relatively small temporal scales. Filter-feeding
measure(1, 27. The experimental control afforded by this Pivalves caged witi 1 m ofbottom sediment have also been
approach can be used to place a large number of animals ofused effectively in sediment assessment_s from depths of 10 to
known size distribution in specific areas of concern to quantify>0 m (5, 13, 14) Caged bivalve studies have also been
exposure and effects over space and time within a clearlonducted in the intertidal zon@5). The field testing proce-
defined exposure period. Chemical exposure can be estimatéyres described here are useful for testing most bivalves
by measuring the concentration of chemicals in water, sedi@lthough modifications may be necessary for a particular
ment, or bivalve tissues, and effects can be estimated witRPECIES. _ _ _ _

survival, growth, and other sublethal end poi(8% Although 1.:_% These field testing procedures with _caged bivalves are
a number of assessments have been conducted using bivah@plicable to the environmental evaluation of water and
to characterize exposure by measuring tissue chemistry &gdlment in marine, estuarine, and fr'eshwater environments
associated biological effects, relatively few assessments hayth aimost any combination of chemicals, and methods are
been conducted to characterize both exposure and biologicAiNg developed to help interpret the environmental signifi-
effects simultaneously2, 4, 5) This guide is specifically cance of accumulated chemical6, 7, 9, 16, 17) These
designed to help minimize the variability in tissue chemistryProcedures could be regarded as a guide to an exposure system
and response measurements by using a practical uniform si}@ aSsess chemical bioavailability and toxicity under natural,

range and compartmentalized cages for multiple measuremeniie- specific conditions, where any clinical measurements are

on the same individuals. possible. _
1.4 Tissue chemistry results from short- and long-term

exposures can be reported in terms of concentrations of
* This guide is under the jurisdiction of ASTM Committee E47 on Biological chemicals in bivalve tissues (for example, pg/g), amount (that
Effects and Environmental Fate and is the direct responsibility of SubcommitteqS, Weight or mass) of chemical per animal (for example,
E47.08 on Biological Field Testing. /ani | te of uptak bi lati fact BAF. th
Current edition approved May 10, 2002. Published September 2002. Originall;}lg_amma)’ rate of uptake, Or_ loaccumu a Ion_ ac_or ( o e
published as E 2122 — 01. Last previous edition E 2122 — 01. ratio between the concentration of a chemical in bivalve tissues

?The boldface numbers in parentheses refer to references at the end of thignd the concentration in the external environment, including
standard.
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