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This standard is issued under the fixed designation E 1850; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope Scope

1
1.1 This guide along with Guide E 1192 and guidance from ?:rﬁz‘;gﬁ)‘zdy')““mems 2
4
5

the U.S. Environmental Protection Agen¢y,2f covers the Summary of Guide
use of resident species in toxicity testing, particularly if Significance and Use

. e . . . . . Species Selection Process 6
site-specific mform_atlon is de_:swed. For _example, in those Collection of Information 6.1
systems where particular species are considered to be economiebtaining Resident Species for Toxicity Testing 6.2
cally or aesthetically important, it might be more appropriate to $fit§-‘ga ffor Selecﬁocnh o gi

. . A - . est Performance aracterization .
utilize resident species for testin@). For this reason, the | ences 7
USEPA allows development of site-specific chemical stan- safety Precautions 8
dards, using resident species, in order to reflect local conditions Eocumzmaﬂon io
(1). This guide is designed to guide the selection of resident """ Appendixes
species for use as test organisms in aquatic and sedimentrotential Test Species Appendix X1
toxicity tests. It presupposes that the user is familiar with the Algae _ XL1
taxonomy of aquatic and benthic species and has some field 5321 Floating Macrophytes 2

; y q p Protozoa X1.3
experience. Rotifera X1.4
1.2 Because toxicological information is often limited for /F*,“T‘fhe" and Benthic Fauna iig
. . P . . . IS .
many aquatic species, it is assumed that the majority of testing pypnipia X17
applications will be acute tests. Therefore, much of the Examples of Resident Species Table X1.1
guidance presented in this guide pertaining to the species T@xonomic Keys—Partial Listing Appendix X2

. R . " . . . Flow Chart of Factors to Consider For Selecting A Appendix X3
selection process is applicable when acute toxicity testing is the " gegigent Species

desired goal. However, the principles discussed in this guide 1.6 This standard does not purport to address all of the

pertain to chronic toxicity test applications as well, although it fot i iated with it It is th
should be clearly understood that such testing requires substay@ ey concemns, 1 any, associated with 1s use. IS the
tially greater effort, ime, and resources than acute testing. responsibility of the user of this standard to establish appro-

1.3 The procedures for selecting resident species in toxicit riate safety and health practices and determine the applica-

testing are necessarily general at this time because informati ] lity of rdsg?]ulal'[t?lry Illrrlltztlons tpnor to u?ﬁA" safety pg.?.?au} th
is often lacking for specific taxa or groups of taxa. This guide lons and heajth-reiated practices are the responsibrity ot the
user. Specific safety practices are suggested in Section 8.

attempts to give specific information when appropriate.
1.4 This guide is not intended to be inclusive. Reference$ Referenced Documents
listed provide a starting point from which to approach the 21 ASTM Standards:

literature. This guide deals solely with aquatic toxicity test : : -
situations. Terrestrial, arboreal, or atmospheric species are notD 4229 Test Method for Cc_mductmg _Stat|c Acute Toxicity
Tests on Waste-Waters with Daphhia

considered in this guide. . . . .
1.5 This guide is arranged as follows: D 4_401 Practice for Collecting Benthic Macroinvertebrates
with Petersen Grab Sampter

D 4407 Practice for Collecting Benthic Macroinvertebrates
with Orange Peel Grab Sampter

D 4556 Guide for Selecting Stream-Net Sampling Devices
for Collecting Benthic Macroinvertebrates

*This guide is under the jurisdiction of ASTM Committee E47 on Biological D 4557 Practice for Collecting Benthic Macroinvertebrates
Effects and Environmental Fateand is the direct responsibility of Subcommittee
E47.01on Aquatic Assessment and Toxicology.

Current edition approved March 10, 1997. Published May 1997.

2The boldface numbers given in parentheses refer to a list of references at the  Discontinued; se&989 Annual Book of ASTM Standayrdéel 11.04.
end of the text. 4 Annual Book of ASTM Standardgol 11.05.
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with Surber and Related Type Sampfers “May” is used to mean “is (are allowed to),” “can” is used to
D 4558 Practice for Collecting Benthic Macroinvertebratesmean “is (are) able to,” and “might” is used to mean “could
with Drift Nets? possibly.” Thus, the classic distinction between “may” and

E 724 Guide for Conducting Static Acute Toxicity Tests “can”is preserved, and “might” is never used as a synonym for
Starting with Embryos of Four Species of Saltwatereither “may” or “can.”

Bivalve Mollusc$ 3.2 Definitions of Terms Specific to This Standard:
E 729 Guide for Conducting Acute Toxicity Tests with 32 1 impaired water body or site-a body of water or site
Fishes, Macroinvertebrates, and Amphibfans which exhibits decreased structural or functional biological
E 1191 Guide for Conducting Life-Cycle Toxicity Tests integrity, or both, given the geomorphic habitat available. This
with Saltwater Mysid$ is typically measured as a decrease in the number of species

E 1192 Guide for Conducting Acute Toxicity Tests on present or decreased biological productivity compared to sites
Aqueous Effluents with Fishes, Macroinvertebrates, an(gimilar in size and habitat and having few anthropogenic
Amphibiang influences.

E 1193 Guide for Conducting Renewal Life-Cycle Toxicity
Tests withDaphnia magné
E 1210 Test Method for Fluorescent Liquid Penetrant Ex
amination Using the Hydrophilic Post-Emulsification Pro-
cess$

3.2.2 indigenous speciesa species that is likely to occur at
a specified site for some portion of its life span as a native
“species.

3.2.3 key species-a species that is of special concern for

E 1218 Guide for Conducting Static 96-h Toxicity Tests ecological gr econom_lc reasons_. . .
with Microalgad 3.2.4 resident species-a species that is present at a speci-

E 1241 Guide for Conducting Early Life-Stage Toxicity fied site for some portion of its life span.
Tests with Fishes 3.2.5 surrogate species-a species that can be studied to

E 1367 Guide for Conducting Solid Phase 10-Day Statid?roduce results to estimate toxicity responses of other species
Sediment Toxicity Tests with Marine and Estuarine Am-that are not tested direct(#). Frequently, published standard

phipod¢$ testing procedures, established through nationally recognized
E 1383 Guide for Conducting Sediment Toxicity Tests withagencies or societies such as ASTM, OECD, Environment
Freshwater Invertebrates and Supporting Annéxes Canada, and USEPA, have been developed for these species.
E 1415 Guide for Conducting Static Toxicity Tests with
Lemna GibbaG-3* 4. Summary of Guide
E 1440 Guide for an Acute Toxicity Test with the Rotifer 4.1 A Jist of resident species is compiled from published
Brachionus literature on the natural history of the area, bioassessments of

E 1463 Guide for Conducting Static and Flow-Throughne receiving body of water, species lists compiled by indi-

the United States . AN . -
. . . 4.2 The list of species is reduced by first defining the

E 1.4588 Gwdecg)r Conducting Sexual Reproduction TeSt%bjectives of the study and the decisions to be made, followed

EV;IEZS eéwse for Desianing Bioloaical T ith Sedi by a stepwise procedure to determine which species to test.

uide for Designing Biological Tests with Sedi- g procedure includes consideration of factors such as ease

ment$ . . Lo "y :
. . . .. of handling and testing, availability, sensitivity, and a variety of
E 1562 Guide for Conducting Acute, Chronic, and Life- other concerns (see Section 6).

Cycle Aquatic Toxicity Tests With Polychateous Annefids

E 1563 Guide for Conducting Static Acute Toxicity Tests
with Echinoid Embryo$

E 1611 Guide for Conducting Sediment Toxicity Tests with 5.1 The USEPA’s policy for whole-effluent monitoring
Marine and Estuarine Polychaetous Annélids stresses, an integrated approach to toxicity teting) tests

E 1706 Test Methods Measuring the Toxicity of Sediment-and other measures of toxicity, should be systematically

Associated Contaminants with Fresh Water Invertebfatesemployed and should be related to certain aquatic-system
factors, such as the type of habitats available (benthic and

3. Terminology water column), flow regime, and physicochemical quality of
3.1 Definitions: The words “must,” “should,” “may,” “can,” the site water and sediment. The determination of toxicity is
and “might” have very specific meanings in this guide. “Must” generally accomplished with a few surrogate species for four
is used to express an absolute requirement. “Should” is used fajor reasons: a regulatory agency can compare test results
state that the specified condition is recommended and ought Retween sites and over time in order to help prioritize enforce-
be met if possible. Although a violation of one “should” is ment efforts, tests using these species are relatively inexpen-
rarely a serious matter, violation of several will often render theSive since the organisms can be cultured year-round under

results questionable. Terms such as “desirable,” or “might bé&boratory conditions, the reliability of test methods utilizing

desirable” are used in conjunction with less important factorssurrogate species is better established than for other species,
and surrogate species are better integrated into toxicity identi-

- fication evaluations than other species. However, in systems
5 Annual Book of ASTM Standardgol 03.03. where surrogate species are not fou@g@umtgions

5. Significance and Use
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might be obtained of environmental impact or water andof samples taken might influence the accuracy of this approach
sediment quality impairment based on toxicity tests usingsee Guide D 4556, Practice D 4557, and Practice D 4558).
surrogate specig®). Studies of community structurél3) can be conducted to

5.2 This guide is intended to assist researchers and manadetermine abundance and dominance of species. Such studies
ers in selecting appropriate resident species for site-specifican provide lists of potential test species, as well as suggest
toxicity assessments. This guide could be used to select suitable organism and laboratory maintenance procedures.

resident species for use in predicting the potential toxic effects .1.1.1 Bioassessments can also have significant application
of a substance in certain types of aquatic environmentso the USEPA Recalculation Procedufe, 12) that allows
Another use might be for selecting a number of indigenougjeletion of nonresident species from the National Water
species from the aquatic community, that when tested, mightyality criteria database. Bioassessments can be used to
indicate potential toxic effects of the test substance or materigdetermine the types of species and taxonomic families capable
on the ecological _inte_grity of _that community. Selectiqn of 8of naturally existing in the water body of interet3, 14)
suitable test species is very important because species migbjiowing the procedures outlined later in this guide, suitable
respond quite differently to toxic compoundg). Species test species can be identified, using bioassessments to replace
suggested as test organisms by regulatory agencies might ngfssing data in the recalculated database for a given pollutant.
occur in the receiving waters of interest and their sensitivity toRagigent species data could then fulfill the minimum USEPA
a toxic substance might not be representative of the sensitivity,4 requirements for developing water quality critéia
exhibited by rgsident species. S!nce aquatic ecosystem struc-6 1.2 Historical Survey of Study SiteRecords of past
ture and func_tlon IS often dete_rmlned by a_few key spe(:&leg iological surveys or published fish harvesting documents can
9, 10, 11) toxicological tests with these resident species migh e compared with recent surveys or bioassessments, or both.

be very important. . - . . ;
. . . . . Decreases in certain species over time might result from
5.3 This guide can be used in the selection of representative . .
. o o nvironmental degradation due to the presence of toxic mate-
test species for certain site-specific assessments, such as

Resident-Species Criteria Modification Proced(ite the Re- ”"’ﬁs or enhancement due to decreasing contaminant concen-
. : ; trations or nutrient enrichment. Such species may be candidate
calculation Procedurg12), and ecological risk assessment

; resident species for site-specific toxicity testing. It would be
studies. . ) .
. . desirable not to use species that are believed to have been
5.4 This guide can be used as a general framework fof S :

: ; L . . “affected primarily by habitat changes (due to dams, extreme
researchers who desire to develop or modify existing toxicity : 4 . )
. : storms, fires, or other natural disturbances) or biological

test methods for previously untested species. . . . . . X
i . . disturbances (introduction of exotic species or parasites). In
5.5 Researchers in countries other than the United States L ; - . . :
. ) . ) : .~ general, it is desirable to utilize a species for which there exists
and Canada might obtain useful information from this guide:

; ? ; . information concerning its ecology, sensitivity, and life history.
regarding potential test species or test methods for sites of loc : . .
interest any species have been used successfully in a variety of

experimental settings to assess water or sediment toxicity (see
6. Species Selection Process Guides E 729, E 1192, and E 1525, and see Appendix X1).

6.1 Collection of Information—To select a resident species Methodological information gathered from such studies might

for toxicity tests, one must first determine what species ar&® useful in the selection of a suitable species for testing.
likely to occur at the location of interest. This can be 6.1.3 Ecoregion Species ListsLists of species, by geo-
determined by examining historical species data for the sitgraphical (in the case of saltwater) or watershed locafieh
that predates contamination, or by examining recent or historil5) and books on taxonomy, detailing distribution locations of
cal data for nearby reference sites of similar size and habitdPecies, are numerous and generally available (see references
type. From these lists, select species that can be handled in the Appendix X2). Review of a list for the area of interest
laboratory and for which test data are known, or species wittpbtained through local and state fisheries and other natural
close relatives for which data are available to demonstratéesource agencies can provide additional potential test species.
sensitivity to the contaminant of interest. Methods suggestetfowever, species lists may contain “ephemeral” or extremely
include the following: rare species that might be inappropriate to test. These are often
6.1.1 BioassessmentsQuantitative sampling of macroin- Species at the fringe of their distribution and are only present
vertebrates, fish, algae, and macrophytes, see Guides D 4294en unusually favorable habitat conditions occur in a particu-
and D 4407(11, 12, 13)located outside point and non-point lar year. There are also many instances where the taxonomy of
sources of pollutants can yield information on the types ofsPecies may have been questionable. Therefore, it might be
common species available as potential test organisms. If a sitéore useful to evaluate resident species that are relatively
containing potential pollutants is the object of study, a bio-frequent when selecting a test species. Archives containing
assessment performed both within and outside of the suspect@@rial photographs and infrared photographs are useful for
impaired area might reveal species-specific population trenddetermining wetland plant identifications.
which might be correlated to toxicity. Species that exhibit 6.1.4 Taxonomic StudiesReferences are available that dis-
decreases in abundance or biomass, or both, within or dowrcuss relative species sensitivity to pollutants (see Appendix
stream of the suspect area might represent sensitive resided2). Some of the initial research on the ecology and response
species that could be utilized in toxicity testing. Factors such a® stress/pollution of certain resident species has already been
time of sampling, similarity of habitat regimes, and the numberconducted16, 17, 18) Docu ments
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6.1.5 If any of the preceding information sources indicatematerials, contaminants, or pathogens. Therefore, field-
that surrogate species or closely related species occur in the sitellected organisms should be obtained from “clean” areas,
of interest, then surrogate species tests should probably lweell outside of the influence of point- and nonpoint sources. As
used. Further species selection processes discussed in thise check on the appropriateness of a certain species popula-
guide might be unnecessary. This is because the surrogatien for toxicity testing, priority pollutant analyses of the site
species tests already satisfy all of the selection criteria diswater, sediment, or organism tissues should be used to deter-
cussed in this guide. mine whether organisms have had prior exposure to source-

6.2 Obtaining Resident Species for Toxicity Testing related pollutants. Since many aquatic species can disperse

6.2.1 The ability to perform toxicity tests with resident Over relatively long distances during different life stages, it
species will depend on the availability of a sufficient number ofmight be difficult in certain situations to ensure that field-
organisms, similar in age or size, or both, and history, in ordegollected test organisms have not had prior exposure to some
to maximize test precision (see Guide E 729). Some freshwatd@xicant. Furthermore, prior exposure to toxicants might be
and saltwater species can be cultured or purchased from ralated to a particular life stage of the organism which might or
supplier (see RgB33)in Guide E 729), although these might be might not be known. Therefore, in addition to obtaining
different genetic strains and therefore potentially different inorganisms from relatively “clean” locations, field-collected
sensitivity than species collected locally. Appendix X1 listsorganisms should be maintained, or preferably cultured, under
some examples of non-surrogate species that have been sk@own “clean” conditions prior to use in testing.
cessfully cultured or maintained in a laboratory, or both. In 6.2.7 In addition to the surrogate species commonly used,
some locations, certain species are sufficiently abundant teeveral non-surrogate species have been successfully cultured
allow collection of organisms with similar ages for toxicity in the laboratory (for example, the freshwater parthenogenic
testing purposefl9, 20, 21) The organisms must be collected mayfly Cloeon triangulifer(22), the rotifer Brachionus acuti-
from reference site conditions; that is, outside of potential ofcornis(see Guide E 1440 and RgE3)), the frogsHyla crucifer
actual impact. (21) and Bufo spp(24), and the marine polychaetdeanthes

6.2.2 Methods for collection of resident organisms will arenaceodentatgsee Guides E 1562 and E 1611) a@dpi-
depend on the habitat of the species and possibly on the speciefla capitata (25) (see Guide E 1562), and in commercial
itself. Practices D 4401, and D 4557, and Test Method E 120aquaculture facilities (for exampl&Jya arenaria, Crassostrea
are examples of references that describe suitable methods fgigas, Crassostrea virginigecertain freshwater molluscs and
collecting freshwater and saltwater organisms. Many refererustacea, and several saltwater and freshwater fish species)
ences in this guide and in Appendix X2 have information onthereby minimizing the possibility of pre-exposure to toxicant.
the habitat and appropriate collection methods for variougiowever, it should be recognized that species cultured under
freshwater or saltwater species. In all cases, care should l@nstant laboratory conditions, whether originally resident to a
taken to minimize handling stress on organisms collected fronsite or not, might not yield predictive test results if seasonally
the field. For this reason, non-destructive sampling methodmfluenced effects are important. Also, a species that has been
might be preferred over other methods; that is, nets, seinesubjected to continuous laboratory culturing for multiple gen-
hand-picking, cores, and bottle samplers might involve lesgrations may not exhibit the same sensitivity to a toxicant as a
handling of organisms than pumps, kick sampling, dredging, owild population.
electrofishing. Regardless of the method of collection, field- 6.2.8 Appropriate species may include protozoans, other
collected organisms must be quarantined and acclimated t@icrofauna, macrophytes, algae, macroinvertebrates, and ver-
laboratory conditions prior to testing in order to ensure thatebrates. Many candidate species are cited in USEPA manuals
healthy organisms are used in testing (see Guide E@9) (2, 26) USEPA criteria documents, and documents specific to

6.2.3 Rare or endangered species, as well as most garncertain taxonomic orders such as Amphipoda, Em-
fishes, must not be collected or used in toxicity tests withouphemeroptera, Isopoda, Odonata, Pelecypoda, and Plecoptera
prior approval of appropriate federal or state agencies. (12, 27) Representatives of these orders have been success-

6.2.4 The necessary federal or state collection permits, dully used in a variety of toxicity test situation&0, 21)
both, must be acquired prior to collecting resident species. Additionally, there are written procedures for using both

6.2.5 Field-collected organisms, or organisms obtainednicrophytes and macrophytes in toxicity tests (see Guides
from an outside supplier, need to be handled with care oncE 1218 and E 1415 and R¢Z8)).
they arrive at the laboratory. It is desirable at first to match 6.3 Criteria for Selection
laboratory conditions to those under which the organisms had 6.3.1 Selection of species or life stages, or both, depends
been living previously (for example, similar temperature, pH.first on the purpose and scope of the study, and should be
alkalinity, salinity, and so forth). Guide E 729 and other ASTM appropriate to the scientific inquiry. For example, early life
references previously cited in this guide should be consultedtages of a species might be sensitive to a certain toxicant and
for further guidance on organism acclimation and holdingreadily acclimate to the laboratory environment. These organ-
procedures. isms may be used in acute toxicity test or sublethal test

6.2.6 Field-collected organisms should be representative afesigned to assess toxicity using developmental end points, but
the organisms that could occur at the study site based on habitaiay not provide information on reproductive behavior. Studies
features available and historic species records for the regiodesigned to examine biological effects due to certain chemicals
and should not have been previously exposed to hazardowshould use species that are representemmimﬁentgarget
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