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e1 NOTE—Warning notes were editorially moved into text in August 2003.

1. Scope

1.1 This guide covers information on methods to measure
and interpret ventilatory behavioral responses of freshwater
fish to contaminants.

1.2 Ventilatory responses are often some of the first prele-
thal symptoms exhibited by animals to environmental stressors
(1, 2, 3, 4, 5, 6, 7, 8, 9, 10).2 Continued, abnormal ventilatory
behavior (that is, rapid or shallow breathing, erratic breathing)
can indicate physiological damage that may be irreversible.
Such damage could eventually result in decreased survival,
growth, or reproduction of the organism, or all of these.

1.3 Ventilatory responses of some fish species can be
measured relatively easily and quickly, providing a useful tool
for biomonitoring studies of wastewaters, pure chemicals,
surface water, and ground water.

1.4 Appropriate studies of ventilatory responses can yield
definitive endpoints such as no observable effect concentration
(NOEC) or an EC50, often more rapidly than standard toxicity
test methods(11, 12).

1.5 The mode of action of test substances and the type of
chemical toxicant can be determined by examining ventilatory
behavioral responses in conjunction with other physiological
responses(8, 9, 10, 11, 12).

1.6 Fish ventilatory behavior can be assessed in real-time
using appropriate computer hardware and software(12, 13, 14,
15, 16, 17, 18, 19). Such systems have proved useful for
long-term, on-line monitoring of wastewater effluents, pure
chemicals, and surface waters(12, 15, 20, 21, 22, 23, 24, 25).
These systems are usually technically complex and will not be
discussed in this guide.

1.7 Given the technological constraints of electrical compo-
nents, it is currently not feasible to monitor bioelectric signals,
such as those elicited in ventilatory behavior, in saline (>2 ppt)
or high conductivity (>3000 µmhos/cm) water using the

procedures discussed in this guide. Therefore, this guide is
restricted to the testing of freshwater matrices.

1.8 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.For specific safety
precautions, see Section 6.

1.9 This guide is arranged as follows:
Section
Number

Scope 1
Referenced Documents 2
Terminology 3
Summary of Guide 4
Significance and Use 5
Safety Precautions 6
Responses Measured 7
Test System 8
Test Procedure 9
Data Collection and Analysis 10
Interferences 11
Documentation 12
References 13

2. Referenced Documents

2.1 ASTM Standards:
E 729 Guide for Conducting Acute Toxicity Tests on Test

Materials with Fishes, Macroinvertebrates, and Amphib-
ians3

E 943 Terminology Relating to Biological Effects and En-
vironmental Fate3

E 1192 Guide for Conducting Acute Toxicity Test on Aque-
ous Ambient Samples and Effluents with Fishes, Microin-
vertebrates, and Amphibians3

E 1241 Guide for Conducting Early Life-Stage Toxicity
Tests with Fishes3

E 1604 Guide for Behavioral Testing in Aquatic Toxicol-
ogy3

3. Terminology

3.1 The words “must,” “ should,” “ may,” “ can,” and
“might” have very specific meanings. “Must” is used to express

1 This guide is under the jurisdiction of ASTM Committee E47 on Biological
Effects and Environmental Fate and is the direct responsibility of Subcommittee
E47.01 on Aquatic Assessment and Toxicology.
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