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ABSTRACT

An extensive compilation and general evaluation of the literature is presented which
describes the temperature interaction with toxicity. Recent literature is summarized and made
accessible along with a few generalized relationships such that researchers may design studies in a
manner that will increase the utility of their results. A detailed indexing system is employed
which makes the information contained in the report accessible by author, toxicant. and test
organism. Summary tables of the most pertinent literature are also presented for easy subject
retrieval,

It was concluded that very little uniformity in experimental design is found between
experiments on temperature-toxicity relationships, and a generalized summary of the results
presented in the literature is essentially impossible because of the inconsistencies in experimental
designs.

The utilization of standard bioassay procedures is highly recommended, and these
procedures should be applied to experimental designs which allow the estimation of parameters
related to the theoretical effects of temperature.

Middlebrooks, E. Joe, M. J. Gaspar, R. D. Gaspar, J. H. Reynolds, and D. B. Porcella. Effects of
Temperature on the Toxicity to the Aquatic Biota of Waste Discharges—A Compilation of
the Literature. PRWG105-1, Utah Water Research Laboratory, Utah State University, Logan,
Utah. October 1973.

KEYWORDS: Thermal Pollution, Toxicity, Bioassay, Temperature-Toxicity Relationships, Bio-
indicators, Reviews, Bibliographies
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INTRODUCTION

The production of thermal discharges

The Edison Electric Institute and the Federal Power
Commission have estimated that the energy requirements
in the United States will increase from 728 billion
kilowatt hours in 1958 to 4,260 billion kilowatt hours in
the year 2000, an increase of nearly 6 times (1257).
Therefore, the discharge of heat in streams. lakes, and
estuaries from electric power production will become an
even more important factor in the total thermal pollution
problem (103. 770. 781, 1258, 1259, 1260). With such a
large use increase. thermal loadings will be compounded
significantly in the United States and it will require
significant technological advance to reduce the heat
wastage per kilowatt hour of energy generated. Therefore,
it is essential that an engineering evaluation of thermal
pollution be considered in every water resources analysis.

If such an engineering evaluation is to be made, it is
essential that certain criteria be developed.

Temperature and toxicity

One area in which there is an acute shortage of data
is the effect of thermal loadings on the toxicity of waste
discharges. At the present time many lakes and streams
receive discharges from various types of waste treatment
facilities. As more power generating facilities are con-
structed along these receiving streams there will result an
increase in temperature, i.e. thermal enrichment. The
cumulative effect of this increase in temperature on the
river and lake ecosystems must be defined Physical,
chemical, and ecological effects of increasing thermal
loadings have been reported in the literature However,
little effort has been devoted to relating and interpreting
these data with reference to specific problems of the
effects of thermal enrichment on toxicity or the potential
toxic effect of treatment plant effluent discharges.

Effects of thermal enrichment

The effects of such aqueous cooling systems has
been to increase the thermal load to natural aquatic
ecosystems and thus increase the rate of change of water
temperatures, the seasonal range. and the mean tem-
perature of the water. Although extensive studies on
direct thermal effects on aquatic communities have been
performed (see reviews in 1261, 1271), there is the need
to 1dentify the temperature role in toxicity and possibly
other water pollution factors. Also there would be
significant thermal effects on toxicity in general and on
the specific toxic materials in aquatic animals and plants.

Thermal pollution is a problem in itself as is the
presence of toxic materials in aquatic environments. It is
likely that the combination of changes in thermal status
coupled with the effects of toxic materials will cause a
multiplicative rather than additive increase in deleterious
effects on aquatic biota.

Objectives of this research

The overall purpose of this study was to define the
effects of temperature change on the aquatic biota and
the interaction of temperature change with toxic wastes
and those effects on aquatic biota. Laboratory work will
be presented elsewhere (1287, 1288, 1289) while this
report will deal with the extensive literature which was
surveyed to provide a basis for the overall consideration of
temperature interaction with toxicity.

The specific objectives of this report are 1) to
summarize and make accessible the major portion of the
recent literature concerning the interaction of temper-
ature and toxicity, 2) to define some generalized relation-
ships which may be of value to specific researchers in
designing studies on this subject and which would increase
the utility of their research, and 3) to index the recent
literature as appropriate to increase its usefulness to
researchers in the field of thermal pollution.






THERMAL EFFECTS ON BIOLOGICAL SYSTEMS

Overview of temperature interactions

Generally, one can assume that the effects of
changes of temperature on biological systems will approxi-
mate the order of magnitude effects of temperature on
chemical systems. In chemical systems rates generally
increase by a factor of two or more for a ten degree
temperature increase; in physical systems the rate change
increases by a factor of only about 1.1 to 1.2.

Furthermore, biological systems can be subdivided
into areas of interaction; e.g. biochemical reactions,
cellular reactions. organismal responses. population and
community responses, ecosystem responses. and cultural
uses, all providing an increasing complexity of possible
occurrences. For example, increasing temperature will
cause an increase in reaction rate for enzymes but may
lead to a population explosion among mosquitoes. avoid-
ance reactions in fish, and changes in recreational and
other cultural habits by the human population. The
impact of a rising or falling, high or low temperature upon
our aquatic environment is probably involved in deter-
mining the type of aquatic species present. regulating
activity of organisms, and in the stimulation or suppres-
sion of growth, spawning, metamorphosis, and migration.
With an increasing temperature the rates of body metab-
olism and activity increases: whereas, a change toward a
cold habitat will suppress development. It has also been
observed that a too rapid change in temperature often
results in fatality to members of the aquatic community.

Thus. a consideration of thermal eftects on aquatic
ecosystems must include 1) the mean temperature. 2) the
daily, seasonal, and other time variant patterns of tem-
perature change. 3) the rates of temperature change. 4)
the effects on communities of adaptation by organisms to
temperature change. and 5) the effects of sudden inputs
of temperature through human activities on the time.
space, and ecological relationships.

Biochemical reaction rates

Chemical reaction rates are dependent on the
concentration and kinds of reactants and products present
for a given temperature. Temperature has a direct effect
on physical and chemical processes by increasing the
kinetic energy of the molecules Arrhenwus postulated that
not all molecules in a system are capable of reaction, i.e.
possess enough kinetic energy to complete a particular
process. Physical processes are not affected too much by
such increases in molecular motion. For example, molecu-

lar diffusion only increases on the order of 10 percent for
a 1°C rise in temperature Rates of chemical reactions
increase 2-4 times with an increase of 10°C in tempera-
ture and this can be described by the Arrhenius equation:

E

a
In k = B - RT
where k is the reaction rate. B a constant related to the
frequency of collisions between reactants, R is the gas
constant (1.98 cal/mole degree Kelvin), T is the absolute
temperature, and E, is the activation energy (calories/
mole) or the mean energy required for reactant molecules
to complete a reaction.

A common expression related to the Arrhenius
concept is Q, . the relative change in a rate function (k)
over a 10°C temperature increase in a specified tempera-
ture (T) range. Q10‘ a temperature coefficient, is illus-
trated in the following equation

k
_ _T410
10 k
T

where k1 equals the reaction rate of a process and kT + 19
1s the reaction rate with a 10°C increase in temperature.

Q

An equilibrium between inactive and active mole-
cules can be described
k
1
. . — .
inactive «— active

k2

which has an equilibrium constant [K = (k /k, )] which is
related to temperature by the van’t Hoff equation:

AH
" RT
where C is an integration constant and \ H is the heat of
reaction (calories/mole).

In K = C

It is obvious that the chemical-biochemical equi-
libria and the kinetics of certain biological reactions will
be affected greatly by small temperature changes.

Cellular and organismal responses

Investigators of responses to temperature by re-
actants other than at the chemical and biochemical level



have obtained good results by assuming that the
Arrhenius, Q1g, and van’t Hoff relationships apply to
these more complex systems. This is reasonable when one
considers the limiting reaction of a sequence of reactions
to remain the same as the temperature increases. The
application to organism response of kinetic laws appli-
cable at the molecular level can be thought of as an
extension of the allometric law. This has been reasonably
successful with other formulations such as applying the
Michaelis-Menten enzyme relationship to utilization of
substrates and nutrients by microbial populations.

Researchers should be careful to design their experi-
ments to make measurements of these relationships not
only to increase the generality of the application of their
data but to determine the validity of applying such
relationships to more complex biological systems.

As an extension of the application of these relations
to organisms, heat death of cells occurs when critical
enzyme systems are inactivated. A concept of the energy
of inactivation can be derived from enzyme Kkinetics.
Normally the activation energy of most biological
reactions is in the range of 15,000 - 25,000 calories/mole
while heat inactivation is on the order of 40,000 to
100,000 calories/mole.

Generally, when discussing thermal effects in
aquatic ecosystems, it is necessary to distinguish between
1) acute affects which may be due to heat death or to
other enzymatic interactions with temperature increases
(or decreases) and 2) chronic effects which invariably are
due to enzymatic effects, i.e. changes in rates of reaction
These changes in reaction rates result in successional
changes as organisms change in their ability to compete
and to production changes caused by growth rate changes.

Generally, one would expect that as temperature
increases for a particular organism, reaction rates increase
and thus growth rates, activity, and maintenance of
cellular integrity and metabolism would also increase in an
absolute and relative sense. Stresses on such a system
would tend to perturb such a system more because of the
relatively greater maintenance cost. Therefore, all other
things being equal, greater toxicity would be expected as
the temperature of the environment for a particular
organism increases. This is complicated by other
interrelationships.

Temperature effects on response of
organisms to different toxicants

Depending on the type of toxicant being used, an
increase in temperature can increase the toxicity of a
compound or decrease its effectiveness (Table 1). For
example, a concentration of 8.0 ppm of zinc was required
to obtain a 50 percent mortality over 24 hours in bluegills
maintained in soft water at 15°C When the temperature

was increased to 25°C the required dosage decreased and
only 6.8 ppm was needed for a 24 hour TLy;(1130). The
authors concluded that this difference was not significant;
thus, temperature apparently had little effect on toxicity.
However, in another study, using the same test species and
changing the toxicant to o-chlorophenol, the effectiveness
of the compound decreased with increasing temperature.
When o-chloropheno! was used at 20°C only 8.2 ppm was
necessary for a 24 hour TLy (1163). After the temper-
ature was increased to 25°C, the toxicant concentration
also increased and 11.31 ppm was needed for a 24 hour
TLy(1252). However, in most of the other cases shown in
Table 1. temperature increase resulted in lower concentra-
tions of toxicant necessary to produce the particular
response as would be expected.

Many problems are associated with the bioassay of
specific organisms using specific toxicants as affected by
thermal enrichment (temperature increase). Temperature
affects solubility of the toxicant (van't Hoff equation) as
well as response of the organism and this may account for
the differences in toxicity-temperature relationships
shown in Table 1. An area of experimentation which
needs further work is whether temperature in fact does
increase the toxicity of a compound as would be expected
on purely theoretical grounds.

Another problem with studies at the organism level
is that eurythermal test organisms are often used in
temperature/toxicity studies. The broader temperature
range makes the data more applicable to more diverse
situations. However, eurythermal fish may prove to be
hardier than stenothermal fish. For example, it takes 526
ppm of Rhodamine-B to kill half of a channel catfish
population over a 96 hour period at 12°C (288). But only
217 ppm (96 hour LCsq at 12°C) ot the same toxicant is
needed when using rainbow trout (288).

General effects of temperature on
the non-biological system

When heavy metals and organic pesticides are
present. temperature plays more than just a passive role.
Generally, as the water is warmed, chemical and biological
reactions occur much more rapidly. The effect of a
toxicant is apparently more pronounced at higher temper-
atures than at lower ones. Since gas solubility varies
inversely with temperature, gases are present in lower
concentrations at higher temperatures. Therefore, care
must be taken to insure that the death of a particular
species is due to the toxicant and not to the absence of
certain gases, i.e.. death resulting from oxygen deficiency
(502).

These relationships can be complex; gases are more
soluble at low temperatures and the solubility of certain
heavy metals is a function « their oxidation state; thus



complexes vary in their solubility with temperature. Thus,
for example, co-precipitation of heavy metals by calcium
precipitation could be affected by temperature.

oxygen concentrations (and therefore temperature) can
play an important role in regulating their solubility.
Further. calcium carbonates and other precipitates and

Table 1. The effect of temperature on bioassay response to toxicants affecting the same organisms.

Temperature©o C Organism Toxicant Response Parameter Ref.
20 Bluegill ? o-chlorophenol 24hr TLy = 8.2 mg/l 1163
25 Bluegill? o-chlorophenol 24 hr TLy, = 11.31 mg/l 1252
20 Bluegill o-chlorophenol 48 hr TLy = 8.1 mg/l 1163
25 Bluegill? o-chlorophenol 48 hr TLy; = 10.59 mg/l] 1252
16 Bluegill Fingerlings ? LAS (DO = 8.2) 24hrTL,, = 3.1 mg/l 1076
25 Bluegill Fingerlings ? LAS (DO =7.6) 24hr TLy; = 3.0 mg/l 1076
16 Bluegill Fingerlings ? LAS (DO = 8.2) 48 hr TLy, = 2.4 mg/l 1076
25 Bluegill Fingerlings 2 LAS (DO = 17.6) 48 hr TLy; = 3.0 mg/l 1076

8.5 Goldfish® “Sinking” Toxaphene d LC,, =0.029 - 0.066 871
20 Goldfish® “Sinking’” Toxaphene d LCy, =0.006 - 0.010 871

8.5 Goldfish ® “Floating” Toxaphene 4 LCs, = 0.016 - 0.040 871
20 Goldfish ® “Floating” Toxaphene ¢ LCy, =0.000 - 0.024 871
15 Bluegill 2 Zinc in soft water 24hr TLy = 8.0 mg/l 1130
25 Bluegill 2 Zinc in soft water 24hr TL), = 6.8 mg/l 1130
15 Bluegill 2 Zinc in soft water 48 hr TL\ = 6.1 mg/l 1130
25 Bluegill Zinc in soft water 48hr TL = 5.5 mg/l 1130
15 Bluegill Zinc in soft water 96 hr TL,, = 6.4 mg/l 1130
25 Bluegill? Zinc in soft water 96 hr TLy; = 5.5 mgfl 1130
15 Fathead Minnows © Zinc in soft water 24hrTL) = 3.2 mg/l 1130
25 Fathead Minnows® Zinc in soft water 24hr TLy = 0.89 mg/l 1130
15 Fathead Minnows ¢ Zinc in soft water 48hr TL, = 2.6 mg/l 1130
25 Fathead Minnows® Zinc in soft water 48hrTL = 0.77 mg/l 1130
15 Fathead Minnows® Zinc in soft water 96 hr TLM = 2.6 mgfl 1130
25 Fathead Minnows®© Zinc in soft water 96 hr TLM = 0.77 mg/l 1130

41,epomis macrochirus

bCarassius auratus

CPimephales promelas

dLC5 0 time ot exposure not specified. Values are 95 percent confidence limits.






DESCRIPTION OF THE LITERATURE REVIEW

Justification of study

The magnitude of the literature on thermal effects 1s
illustrated by the bibliography prepared by the American
Society of Civil Engineers Committee on thermal pollu-
tion which contains 878 references, and this is not an
exhaustive review (1261). In a preliminary review of these
references. only cursory mention is given to the relation-
ship between toxicity and temperature eftects.

Unfortunately little has been done in relating
changes in toxicity with temperature. For example, such a
relationship has not been mentioned in Water Quality
Criteria published in 1968 (1271).

The toxicity of municipal and industrial effluents
has been demonstrated in many environmental studies;
however, all of these data were obtained at temperatures
approximating the mean temperature ot the study area
(1264, 1265, 1266, 1267, 1272, 1273. 1274). Thus,
attempts to combine such data and establish relationships
between physico-chemical and biological factors has not
been possible.

The effects of temperature on all levels of the
aquatic biota are well documented in the scientific
literature. Data which indicate maximum temperatures,
optimum temperature ranges, maximum permissible tem-
perature changes, acclimation temperatures, etc., are
available for a wide variety of organisms (1275, 1276,
1277, 1278). However, there is no mention of the
relationship between toxicity of waste discharges and
increasing temperature.

Literature sources and information retrieval

Purpose. The accumulation of a mass of published
material, necessary to the functioning of any department
or laboratory involved in research, eventually requires the
development of some sort of reference system, so that the
material may be available to users. The type of system
employed and the sophistication of such a system would
reflect both the immediate and long-term purposes for
which it would be used.

Characteristics of reference systems. One of the
primary considerations is that a reliable reference system
should be easily operated by any of its potential users.
The system must not be designed to be a mystery to all
but its inventor.

If the system must handle a large volume of
material, it should work on a cross-reference basis. The
articles should be catalogued according to a topical or
author approach. The user should be able to find the
articles available by a given author as well as those in a
given area of the field.

The system should be dynamic, capable of ex-
panding indefinitely with every addition of new material.
It should be constructed so that there would always be
space for miore additions within each division, and it
should be capable of being made more complex and
sophisticated as the need arises. While a simple system
may be adequate for the needs of a small department or
laboratory or to catalog a limited number of articles,
eventually, as the institution grows and as more and more
articles in the field of interest are published, it will
become necessary for the reference system to accommo-
date a new complexity of organization.

Temperature-toxicity literature. This section de-
scribes a system used to encompass the flood of articles
dealing with temperature-toxicity studies which was of
interest to the Utah Water Research Laboratory at Utah
State University, Logan, Utah.

The system adopted was a fairly simple cross-
reference system involving the use of a card index,
loose-leaf bound abstracts, reprints of the original articles,
and tabled information from articles. The cards in the
index are listed alphabetically, by author’s last name. Also
a code number (numbered primarily in order of receipt)
was listed in the upper right-hand corner corresponding to
the particular article or abstract. The articles and abstracts
were also listeed alphabetically by author in loose-leaf
binders.

The tabled information was categorized by subject
topics according to the toxicant tested and then by the
species of organism involved. The tables were identified as
to the articles they were taken from by the afore-
mentioned code number.

All of the articles, those abstracted as well as those
where information had been tabled, were assigned a
subject heading according to the information contained.
The articles were cataloged in five main sections: A.
Thermal Pollution, B. Effects of Thermal Pollution, C.
Control of Thermal Pollution, D. Development of Stan-
dards, and E. Biological Aspects. Each section was divided
into numerous subheadings.



Thus each article was indexed under the author’s
name and by its pertinent subject or subjects. Tables had
an additional subject classification by toxicant and or-
ganism. The extra subject enables users to locate tables
relevant to studies on a particular toxicant or organism.
As most of the articles were included in the tables for easy
accessibility. this system enables the users to find them
quickly. This addition to the basic index system accom-
modated it to the specific needs of the Utah Water
Research Laboratory.

This report contains the numerical listing of all
references, abstracts. and articles contained in the card
files of the Utah Water Research Laboratory. These are
keyed to the index and to the summary tables contained
herein. Users interested in abstracts or articles which are
available in these files may send in a request by reference
number for xerox copies of any information. Charges for
such service will be ten cents per page (price subject to
change as needed to meet expenses).

The summarization and cross
indexing of literature

The four appendices reported herein contain a set of
tables summarizing toxicity data where temperature was
specified (Appendix A). These tables are keyed to a listing
of the literature (Appendix B) which is in the coded
numerical order. Alphabetical and other listings are
available but this particular listing allows expansion of the
cited literature without a complex renumbering system.
To increase the utility of this reference list. a compre-
hensive index is included (Appendix C). All references
dealing with a particular subject can be determined by a
subject search in Appendix C The next appendix contains
a listing ot all references by loxicant type (Appendix D).
which are included in the tables. The toxicants are listed
alphabetically each with its own alphabetical listing of test
organisms  The final index (Appendix E) is a list of
authors keyed to the reference numbered

Sources of literature
There is a significanr amount of literature on

temperature and toxicity etlects n aquatic ecosystems:
thus several arbitrary decision: aboul how to survey this

literature were made: 1) only recent literature was
surveyed because previous literature surveys have been
quite comprehensive, 2) most of the literature was gleaned
from abstracting services as described below, and 3) the
literature survey was primarily restricted to considerations
of temperature and toxicity as they apply to algae. fish,
and other aquatic biota.

The abstracting services utilized were Dissertation
Abstracts (1965 to date), Journal Water Pollution Control
Federation, Annual Literature Survey (1965 to date).
Chemical Abstracts (1962 to date) and Biological Ab-
stracts (1965 to date). In addition a few searches of the
literature based on lists of references cited by an author
tor pertinent publications were made

For the abstracting services only certain categories
were searched: these are as follows:

A. Dissertation Abstracts. Within each of the
following overall categories, these subcate-
gories were searched: temperature, toxicity,
thermal, fish. algae.

Biochemistry. Biology. Civil Engineer-
ing, Chemical Engineering, Sanitary
Engineering. Entomology. Marine
Sciences, Zoology .

B Journal. Water Pollution Control Federation

Water Pollution® effects on fresh water
microfauna. freshwater macroverte-
brates. marine life. biological effects of
thermal pollution. cffects on freshwater
fish.

C.  Chemical Abstructs and D. Biological Ab-
stracts

Algae, Fish, H,S. Phenol, Toxicity,
Temperature, Thermal.

Although ihis report is not completely comprehensive, it
should serve as an excellent beginning for anyone inter-
ested in this area of research.



CONCLUSIONS

As shown in the literature summarized in the Tables  the relationships described herein as a guide for experi-
(Appendix A), in the reference section (Appendix B), and mental design as well as a direction for further research
noted in the comprehensive index, there is very little and evaluation. In all cases standard bioassay procedures
uniformity in experimental design, and attempts to should be utilized, and these procedures should be applied
generalize based on the literature are difficult. It is hoped ~ to experimental designs which allow the estimation of
that this compilation will allow investigators to consider parameters related to theoretical effects of temperature.






APPENDIX A
SUMMARY OF TEMPERATURE-TOXICITY DATA COLLECTED

IN LITERATURE REVIEW
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€1

Experimenta

4 — —1

Stimulus Organism Habitat

Stonefly

ABATE P. californica lab
Stonefly

ABATE P. californica lab
Stonefly

ABATE P. californica lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus | lab
Bluegill i

ABS Lepomis macrochirus ' lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab
Bluegill

ABS Lepomis macrochirus lab

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

N j Stimulus

e i
mg/l

0.120

0.100

0.010

24.8

16.5

21.2

i

Temp. R ange‘\

Studied

15.5

251

25*1

25 %]

25 %1

i

ﬁi_,_ - _[» _

Rate . Rate Rel. R X
Function ' Effeet NG, emarks
24 hr. DDT
LC50 24 hr. 687 LC50, rg/lit.
LCSO 48 hr. 687
LC50 96 hr. 687
TL 24 hr. 913
m
TL 24 hr. 913
m
TL 24 hr, 913
m
TLm 96 hr. 913
TL 96 hr. 913
m
TL 96 hr. 913
m
TL 10 days | 913
m
TL 10 days | 913
m
TL 10 days | 913
m
TL 20 days 913
m
TL 20 days | 913
m
TL 20 days | 913
m
TL 30 days | 913
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Ex . il Stin nlus Lemp. 1P ige ’ R ' 7 ’
Stimulns Organtsm Nperimenta Response ot ! Strdied ! Pt , e Re . Remarks
rlabitat . : ., . Fracrion Frtect [N
| . ; ;
- c m = -___i.___ R e S - . - ceed e o - et
Bluegill !
ABS Lepomis macrochirus lab death | 5.5 251 TL , 30 days | 913
m !
Bluegill i |
ABS Lepomis macrochirus { lab death ‘ 17.3 25} TLm i 30 days 913
1
Bluegill § ’ I "acclimation concentration (ppm)
ABS Lepomis macrochirus lab death ! 25,4 25 %) i TLm J 48 hr. 913 13.0
Bluegill ; ! ! i
ABS Lepomis macrochirus ! lab death 25.4 2511 ! TLm l 48 hr. - 913 6.5
; H
Bluegill .
ABS Lepomis macrochirus lab death 18. 3 25t} . TL.m y 48 hr. 913 i 3.25
Bluegill ! |
ABS Lepomis macrochirus lab death 18.53 25 k1 1 Lm + 48 hr. | 913 | 1.9
. |
| Bluegill ;
ABS Lepomis macrochirus lab | death 18,3 25t TLm 48 hr. J 913 1.3
Bluegill i !
ABS Lepomis macrochirus lab death 16.0 25 t1] I TLm “ 48 hr. 913 0.0 (control)
i Fathead minnow ! | ‘ rate function is a graphical
ABS Pimephalies promelas lab | deatb 15,8 20 TLm 1 day 11192 interpolation
Fathead minnow ‘ .
ABS Pimephales promelas lab I death 13.0 21 [Lm 2 days 1192
Fathead minnow ] ! ) i
ABS Pimephales promelas lab i death : 11.7 21t TLm | 3 days | 1192
Fathead minnow | ! 1 l I
ABS Pimephales promelas | iab © death 1.5 21z N P 4 days | 1192
Fathead minnow ; 1 f
ABS Pimephales promelas ! lab death ] 11.0 ‘ 21 L1 l 0 Lm 5 days | 1192
Fathead minnow : ‘
ABS Pimephales promelas lab death 9.2 | 21 %1 TLm 6 days | 1192
Fathead minnow ! !
ABS Pimephales promelas | lab death 8.6 i 21t : TLm 7 days | 1192
Fathead minnow 1
ABS Pimephales promelas lab death 7.0 21 £ TLm 8 days | 1192




S

T s Lol Stin ulus lemp. Ponge “ ' I
Stimulus Oranism soeriments Re =punise o St o ! e D Ret
. tabitat : . , ’, A Ettect 0.
4 v s e . e - + — - +-
Fathead minnow N f r |
ABS Pimephales promelas lab death 6.4 211 TL 9 davs 1192 |
m
Harlequin fish ! !
Acetone Rasbora heteromorpha lab death ‘ ~, 700 ) 18 - 20 TLn_ 24 hr, 546 f
Harlequin fish ! '
Acetone Rasbora heteromorpha lab death | 4,000 18 - 20 o Lm 48 hr. . 54¢
Stonefly | ) : !
Aldrin P, californica lab death [ 30 15,4 LC%O 24 hr. 687
—_— )
Stonefly !
Aldrin P, californica lab death ' 8.0 15.5 LCSU 48 hr. 687
Stonefly i '
Aldrin P. californica lab death i 1.3 ' 15.5 LC‘SO i 96 hr. 687
1
Stonefly i i
Allethrin P. californica lab death { 9.0 15,5 LC50 24 hr. 687
1 T i
Stonefly ; ' ;
Allethrin P. californica . lab death . 5.6 15.5 LC50 48 hr. 687
|
Stonefly i i
Allethrin P. californica lab death 2.1 ' 15.5 LC50 96 hr. 687
1
Alpha-amino 2, 6- Harlequin fish !
dichlorobenzaldoxine Rasbora heteromozrphal lab death 520 ! 18 - 20 TLm 24 hr. 546
Alpha-amino 2, 6~ Harlequin fish ;
dichlorobenzaldoxine Rasbora heteromorpha, lab death 440 18 - 20 TLm 48 hr. 546
Alpha-amino 2, 6- s e
dichlorobenzaldoxine ii:iqr‘;“}'] :::om e lab death 240 18 -20 TL 24 hr. | 546
hydrochloride OTPRe m
Alpha-amino 2, 6~ A |
dichlorobenzaldoxine Harlequin fish lab death 200 18 20 TL . 48 hr. | 546
A Rasbora heteromorpha m ! : !
hydrochloride
Alpha-~ Harlequin fish i
chlorhydrin Rasbora heteromorpha lab death 2,150 18 - 20 TLn- | 24 ht 546
Alpha- Harlequin fish | .
chlorhydrin Rasbora heteromorpha] lab death o 190 18 -20 'I‘Lm 48 hr. 546
Ammonium Harlequin fish
sulphamate Rasbora heteromorpha] lab death 1,250 18 - 20 TL 24 hr. 546

m
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Harlequin fish \
Rasbora heteromorpha

Harlequin fish |
Rasbora heteromorpha

Rasbora heteromorpha !

Stimulus Oryganism

Ammonium

sulphamate

Ammonium Harlequin fish
sulphamate Rasbora heteromorpha
Ammonium

sulphamate

Ammonium Harlequin fish
sulphamate

Ammonium Harlequin fish
sulphamate Rasbora heteromorpha
Armmonium ; Harlequin fish
sulphamate ' Rasbora heteromorpha
Ammonium Harlequin fisbk
sulphamate Rasbora heteromorpha
Ammonium Harlequin fish
sulphamate Rasbora heteromorpha
Ammonium Harlequin fish
sulphamate

Antimycin A
without dye

Antimycin A
without dye
Antimycin A
without dye
Antimycin A

with Rhodamine B

Antimycin A
with Rhodamine B
Antimycin A
with Rhodamine B
Antimycin A
with Rhodamine B

Rasbora heteromo;phal

Bluegill
Lepomis macrochirus

Channel catfish !
Ictalurus punctatus
Rainbow trout

Salmo gairdnerii
Bluegill

Lepomis macrochirus

Channel catfish
Ictalurus punctatus
Rainbow trout
Salmo gairdnerii

Bluegill
Lepomis macrochirus

+ —

Experimenta
Itabitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

1

[

Respons:

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

Stin ot

1,100

700

0.000144
;
0.000048 '
0.000156
0.0108
0.000047

0.000026

l'en:s Poanpe

'
St {reer '

18 - 20
18 -20 \
18 - 20 J
1
18-20 :
i
18 - 20
18 - 20
18 - 20
i
18 - 20 i
18-20
12
12
12
12
12
12
12

R
Franarun

TL

TL

TL

TL

TL

1L
m

n

TL

TL

L050

LC50

LC50

LC50

LC‘30

LC

LC50

Rate .
,  Eiteat .
——
48 hr. 54¢
I 24hr. | 546
H
| 48 hr. 546
i
1]
| 24 nr. | 546
| |
| 48 hr. | 546
|
‘ |
24 hr. 546
48 hr.  54v
, 24 hr. 546
\I 48 hr. | 546
I i
; 96 hr. | 288
i
I 96 hr. 288
1
! 96 hr. 288
96 hr. | 288
96 hr. « 288
| I
" e br. 288
!
‘ 96 hr. 288

iKemarks

95% confidence

95% confidence

957, confidence

95% confidence
rhodamine B = 5 ppm
95% confidence
rhodamine B = 5 ppm
95% confidence
rhodamine B 5 ppm
95% confidence
rhodamine B : 100 ppm
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Stimulus

Jrganisin

Antimycin A
with Rhodamine B

Antimycin A
with Rhodamine B

Antimycin A
with Fluorescein

Antimycin A
with Fluorescein

Antimycin A
with Fluorescein

Antimycin A
with Fluorescein

Antimycin A
with Fluorescein

Antimycin A
with Fluorescein

Ardrox

Ardrox

Arkotine
DDT

Arkotine
DDT

Arsenic

Arsenic
Asulum
(potassium salt)

Asulum
(potassium salt)

Channel catfish !
Ictalurus punctatus
Rainbow trout
Salmo gairdnerii

Bluegill
Lepomis macrochirus

Channel catfish I
Ictalurus punctatus
Rainbow trout ‘
Salmo gairdnerii ‘
Bluegill ‘
Lepomis macrochirus

Channel catfish '
Ictalurus punctatus ,
Rainbow trout .
Salmo gairdnerii
Harlequin fish
Rasbora heteromorpha

Harlequin fish !

Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Goldfish
Carassius auratus

Goldfish
Carassius auratus

Harlequin fish
Rasbora heteromorpha)

Harlequin fish
Rasbora heteromorphal

foemerimenlal

abhit

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Respoase

death

death

death

death

death

death

death

death

death

death

death

death

death

death

'
'

' -
i Stivsules 0 Termp 2 onge
: Studied
| i
% . t
i -- 12
1
- ; 12
i
| 0.000233 12
0.0133 12
0. 000050 12
. 0.000044 12
-- 12
-- 12
5.6 . 18-20
5.0 . 18-20
0.2 | 18-20
l
0.17 18-20
32.0 19-25
1.5 19-25
5,200 18-20
-~ 18-20

T

R 1e
Functio-

LCSO

LC50

LC50

LCSO

LCs

LC‘50

LCSO

LC50

TL
m

TL
m

TL
m

TL
m

LL"')U

L('l

TL

m

TL
m

96 hr.

96 hr.

96 hr.

96 hr.

90 hr.

96 hr.

96 hr.

24 hr,

48 hr.

24 hr.

48 hr.

7 days

7 days

24 hr.

48 hr.

288

288

546

546

546

1017

1017

546

546

Remarks

ﬂ‘ 95% confidence

rhodamine B = 100 ppm

95% confidence
rhodamine B = 100 ppm

95% confidence
fluorescein = 5 ppm

95% confidence
fluorescein = 5 ppm

95% confidence
fluorescein = 5 ppm

95% confidence
fluorescein = 100 ppm

95% confidence
fluorescein = 100 ppm

95% confidence
fluorescein = 100 ppm
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i
1

Fxperimental

Stimulus Cirpanism . Response
tiabitat

Asulum Harlequin fish !

(potassium salt) Rasbora heteromorphal lab death

Asulum Harlequin fish i

(potassium salt) Rasbora he-terornorpha! lab death
Harlequin fish II

Atlavar Rasbora heteromorpha lab death
Harlequin fish g

Atlavar Rasbora heteromorpha lab death

Basol 99 Harlequin fish

(cleaning fluid) Rasbora heteromorpha lab death

Basol 99 Harlequin fish

(cleaning fluid) Rasbora heteromorpha lab death

Basol 99 Harlequin fish

(cleaning fluid) Rasbora heteromorpha lab death

Basol 99 Harlequin fish

(cleaning fluid) Rasbora heteromorpha. lab death
Stonefly

Bayer 73 P. californica lab death
Stonefly i

Bayer 73 P. californica : lab death
Stonefly |

Bayer 73 P, californica lab death
Stonefly

Bayer 37289 R californica lab death
Stonefly

Bayer 37289 P. californica lab death
Stonefly

Bayer 37289 P. californica lab death
Stonefly

Bayer 37344 P. californica lab death
Stonefly

Bayer 37344 P. californica lab death

Stimulus
el

/s
el

42

38

32

0.0055

0.020

0.0l

o
| .
|

Temp. P nge

Studied |
18-20
18-20 ‘
18-20
18-20
18-20
18-20
18-20

18-20

15,5

15.5

50

- fate ! R. Eite [..m Remarks
Frnction | Ftffedt NGO,
L |
{
TL i 24 hr. 546
m
TL i 48 hr. 546
m :
TL l 24 hr. 546
m
!
TL ! 48 hr. 546
m .
TL ' 24 hr. | 546
m | !
i |
1L 48 hr. | 546
m
i |
1L 24 hr. | 546
m
i
TL | 48 hr. 546
LC,, ! 24 hr. | 687
: i
Lc,, | 48 hr. 687
|
LC. . 96 hr. 687
50 |
i
Lc,, 24 hr. ' 687
i
LC,, 48 hr. 687
LC. 96 hr. 687
50
LCg, 24 hr. 687
LC 48 hr. 687



6l

E.sperimental

Stimulus Organism Resne
iabital
Stonefly
Bayer 37344 P, californica lab death
Stonefly
Bayer 41831 P, californica lab death
Stonefly i
Bayer 41831 P. californica : lab death
i
Stonefly i
Bayer 41831 P. californica lab death
Stonefly
Baygon P, californica lab death
Stonefly
Baygon P. californica lab death
Stonefly
Baygon P, californica lab death
Harlequin fish
Baywood 43 Rasbora heteromorpha lab death
Harlequin fish
Baywood 43 Rasbora heteromorpha lab death
Harlequin fish
Benazolin Rasbora heteromorpha lab death
Harlequin fish
Benazolin Rasbora heteromorpha lab death
Red crawfish
Bidrin Procamburus clarki lab death
Red crawfish
Bidrin Procamburus clarki lab death
Red crawfish !
Bidrin Procamburus clarki lab death
Stonefly
Bidrin P, californica lab death
Stonefly
Bidrin P. californica lab death

st

Stimutus

-

vopll

0.0054

0.032

0.017

0.004

0.025

0.022

0.013

1,000

360

325

!
-t

lemp. ™ onge

S el

.

15.5

15.5

15.5

18-20

18-20

18-20

18-20

16-32

16-32

16-32

15.5

15.5

T
|
— L.
I
!

|
|

Rate
Function

LC50

LCso

LCSO

LC50

LC50

LCSO

LCs

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

LCSO

(¢}
L50

—_

Rate
Effect

96 hr.

24 hr.

48 hr.

96 hr.

24 hr.

48 hr.

96 hr.

24 hr.

48 hr.

24 hr.

48 hr.

24 hr,

48 hr.

72 hr.

24 ur.

48 hr.

687

687

687

687

68"

687

546

546

546

904

904

687
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\ Exnerit «ntal

Stimulus Organisn .
I Hahitat
Stonefly T
Bidrin P. californica ’ lab
Harlequin fish '
Brakontrole Rasbora heteromorpha lab
Harlequin fish
Brakontrole Rasbora heteromorpha ' lab
Harlequin fish
Busan 90 Rasbora heteromorpha | lab
Harlequin fish
Busan 90 Rasbora heteromorpha lab
! Harlequin fish
Busan 181 ‘l Rasbora heteromorpha lab
i Harlequin fish
Busan 181 ' Rasbora heteromorpha lab
Cadmium | Bluegill
chloride Lepomis macrochirus lab
Cadmium Bluegill
chloride Lepomis macrochirus | lab
Cadmium Fathead minnow
chloride Pimephales promelas lab
|
Cadmium | Fathead minnow |
chloride ' Pimephales promelas : Lab
Cadmium ‘ Fathead minnow .
chloride i Pimephales promelas : lab
Cadmium Fathead minnow
chloride Pimephales promelas lab
Cadmium Fathead minnow
chloride Pimephales promelas lab
Cadmium Fathead minnow
chloride Pimephales promelas lab
Cadmium Fathead minnow
chloride Pimephales promelas lab

Res, mse

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

‘ Stimulus

0. 430

180

125

2.76

.09

1.09

-
@
—

Temp. Pange N
Studied !

—t

15.5

18-20
18-20
18-20
18-20
18-20
18-20

25

25
2h
25
25 |

25

2h |

25

Rate
functi

ECyy

TL
m

TL
m

TL
m

TL
m

il
m

7t

Rel.

il L Remarks
96 hr. 687
24 hr. 546
48 hr. 546
24 hr. 546
48 hr. 546
24 hr. 546
48 hr. | 546
24 hr. 1130 soft water
l
48 hr. | 1130 soft water
| !
24 hr 1130 ; soft water
48 hr. 1130 soft water
24 hr. 1130 soft water
48 hr, 1130 soft water
24 hr. 1130 hard water
48 hr. 1130 hard water
24 hr. 1130 | hard water
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Stimulus Organisn®
Cadmium Fathead minnow
chloride Pimephales promelas
Cadmium Goldfish
chloride Carassius auratus
Cadmium Goldfish
chloride Carassius auratus
Cadmium Green sunfish
chloride Lepomis cyanellus
Cadmium Green sunfish
chloride Lepomis cyanellus
Cadmium Green sunfish
chloride Lepomis cyanellus
Cadmium Green sunfish
chloride Lepomis cyanellus
Cadmium Guppy
chloride Lebistes reticulatus
Cadmium Guppy
chloride Lebistes reticulatus
Canal bank Harlequin fish
weedkiller Rasbora heteromorpha
Canal bank Harlequin fish
weedkiller Rasbora heteromorpha

Stonefly
Carbaryl P. badia
Stonefly
Carbaryl P, badia
Stonefly
Carbaryl P, badia

Casaron G

Casaron G

Harlequin fish
Rasbora heteromorpha
Harlequin fish
Rasbora heteromorpha

Experumental §

flabita

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

-

Kesponse

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

j Stini vas

|

-

ot

79.3

3,46

3.68

88.6

71.3

1,080

610

0. 005

0.0036

0.0017

120

100

T Temp. P nge l

i
|
i

Stucdiee]
)

(

R

25

25

25

25

25

25

25

25

25

18-20

18-20

15.5

18-20

18-20

. Rate Rate Ret Remarks
Fundiion Fitect o,
]
TLm 48 hr. 1130 hard water
TLm 24 hr. 1130 soft water
|

TLm 48 hr. 1130 soft water
TLm 24 hr, 1130 soft water
TLm 48 hr. 1130 soft water
TL 24 hr. 1130 hard water
TLrn 48 hr. 1130 hard water
TLm 24 hr. 1130 soft water
TLrn 48 hr. 1130 soft water
TL 24 hr. 546

m
TL 48 hr. 546

m
LC50 24 hr. 687
LC50 48 hr. 687
LC‘SO 96 hr 687
TL 24 hr. 546

m
TL 48 hr. 546

m
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Stinulus

Organism

Casaron 133

Casaron 133

Chlorea

Chlorea

Chlorax

Chlorax

Chlorobenzene

Chlorobenzene

Chlorobenzene

Chlorobenzene

Chlorobenzene

Chlorobenzene

Chlorobenzene

Chlorobenzene

Chlorobenzene

Chlorobenzene

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

E:xpel‘il"nental Responsc
tHabitat
lah death
lab death
lab death
lab death
lab death
lab death
lab death
lab death
lab death
lab death
lab death
lab death
lab death
lab death
lab death
lab death

Stimulus
[t

ey

29

25

1,150

1,100

2,000

1,800

24,00

24.00

24,00

29.12

29.12

29.12

33.93

33,93

33.93

39.19

Temp. Pnge

Studied
o

18-20

18-20

18-20

18-20

18-20

18-20

25

25

25

25

25

25

25

25

25

25

Rate

Rate

Function Effect o Remarks

TL 24 hr. 546
m

TL 48 hr. 546
m

TL 24 hr. 546
m

TL 48 hr. 546
m

TL 24 hr. 546
m

TL 48 hr. 546
m

TL . 24 hr. 1252 soft water

1

TL ! 48 hr. 1252 soft water
m H

TL l 96 hr. | 1252 soft water
m i i

TL 24 hr. 1252 soft water
m

TLm 48 hr. 1252 soft water

TL 96 hr. 1252 soft water
m

TLm 24 hr. 1252 soft water

TL 48 hr. 1252 soft water
m

TL 96 hr. 1252 soft water
m

TL 24 hr. 1252 hard water




€T

s =T = T rp—
Stinoutus Temp. P nge
| i s l P rte | ' ke
Stimulus COrgamsm ! pr:r1r71fntal Re<panse fod Studied I Rate i f*dte e Loeniarks
abitat el : ), Eonction Foooet N i
S S WS Y S — ,.; - - 4.
- + - . .41“ L_.”—_f_. ——————— —
Fathead minnow l 1 ! T
Chlorobenzene Pimephales promelas lab death 34.98 25 ll..m 48 hr. | 1252 hard water
Fathead minnow l
Chlorobenzene Pimephales promelas lab death 33,93 . 25 'Ij_.m 96 hr. . 1252 ] hard water
Goldfish ’
Chlorobenzene Carassius auratus lab death 73.03 25 | TLm 24 hr. 1252
Goldfish !
Chlorobenzene |Carassius auratus lab death 56.00 . 25 TL 48 hr. 1252
Larassius auratus m
Goldfish
Chlorobenzene |Carassius auratus lab death 51.62 I 25 ’I‘Lm 96 hr. 1252
Guppies :
Chlorobenzene Lebistes reticulatus lab death 45.53 i 25 TLm 24 hr. 1252
Guppies !
Chlorobenzene Lebistes reticulatus lab death 45,53 ’ 25 TLm 48 hr. 1252 |
Guppies i :
Chlorobenzene Lebistes reticulatus lab death \ 45.53 | 25 TLm 96 hr. 1252
Bluegill : :
0-Chlorophenol Lepomis macrochirus lab death 8.2 20 . ’I‘Lm | 24 hr. 1163
Bluegill
0-Chlorophenol Lepomis macrochirus lab death | 8.1 20 TLm 48 hr. 1163
Bluegill
0-Chlorophenol Lepomis macrochirus lab death l 11.31 25 TLm 24 hr. 1252 soft water
Bluegill
0-Chlorophenol Lepomis macrochirus lab death i 10.59 25 TLm 48 hr. 1252 soft water
Bluegill l
0-Chlorophenol Lepomis macrochirus lab death ‘ 10.00 25 TLm 96 hr. ' 1252 soft water
Fathead minnow ,
0-Chilorophenol Pimephales promelas lab death | 21.96 25 L‘Lm 24 hr. 1 1252 soft water
Fathead minnow i
0-Chlorophenol Pimephales promelas lab death 19.12 25 TLm 48 hr. 1252 soft water
Fathead minnow
0-Chlorophenol Pimephales promelas lat, death 11.63 25 TLm 90 hr. 1252 soft water




[
>

Stimulus

Temp. Pange

Stimulus Organism Experir'nental Response Ic] Studied Rat§~ Rate Rer. Remarks
Habitat me/l O Eunction Effect No.

Fathead minnow

0-Chlorophenol Pimephales promelas lab death 21,52 25 ’I‘Lm 24 hr. 1252 hard water
Fathead minnow |

0-Chlorophenol Pimephales promelas lab death 18.00 25 TLm 48 hr. 1252 hard water
Fathead minnow

0-Chlorophenol Pimephales promelas lab death 14,48 25 TLm 96 hr, 1252 hard water
Goldfish :

0-Chlorophenol Carassius auratus lab death 14.48 | 25 TLm 24 hr, 1252 soft water
Goldfish :

0-Chlorophenol Carassius auratus lab death 12.37 25 TLm 48 hr. 1252 soft watex
Goldfish ‘5

0-Chlorophenol Carassius auratus lab death 12,37 25 TLm 96 hr. 1252 soft water
Guppies

0-Chlorophenol Lebistes reticulatus lab death 22.17 25 TLm 24 hr. 1252 soft water
Guppies

0-Chlorophenol Lebistes reticulatus lab death 20.78 | 25 ’I‘Lm 48 hr. 1252 soft water
Guppies

0-Chlorophenol Lebistes reticulatus lab death 20.17 25 TLm 96 hr. 1252 soft water
Bluegill

3-Chloropropene Lepomis macrochirus lab death 59.30 25 TLm 24 hr. 1252 soft water
Bluegill

3-Chloropropene Lepomis macrochirus lab death 42.33 25 TLm 48 hr. 1252 soft water
Bluegill |

3-Chloropropene Lepomis macrochirus lab death 42,33 25 TLm 96 hr. 1252 soft water
Fathead minnow

3~Chloropropene Pimephales promelas lab death 24.00 25 TLm 24 hr. 1252 soft water
Fathead minnow

3-Chloropropene Pimephales promelas lab death 24.00 25 TLm 48 hr. 1252 soft water
Fathead minnow

3-Chloropropene Pimephales promelas lab death 19.78 25 TLm 96 hr. 1252 soft water
Fathead minnow

3-Chloropropene Pimephales promelas lab death 25.86 25 TL 24 hr. 1252 hard water




€T

E ) 1 Stimulus Temp. Pange R R Ret
Stimulus Orpanism - erimenta Response el Studied ate ate et Remarks
labitat | g/l oc Function | Effect No
Fathead minnow
3-Chloropropene Pimephales promelas lab death 24.00 25 TL 48 hr, 1252 hard water
m
Fathead minnow
3-Chloropropene Pimephales promelas lab death 24.00 25 TL 96 hr. 1252 hard water
Goldfish !
3-Chloropropene Carassius auratus i lab death 26.56 25 TL 24 hr, 1252 soft water
- ! m
Goldfish '
3-Chloropropene Carassius auratus lab death 20.87 25 TLm 48 hr. 1252 soft water
Goldfish
3-Chloropropene Carassius auratus lab death 20.87 25 TLm 96 hr. 1252 soft water
Guppies
3-Chloropropene Lebistes reticulatus lab death 57.68 25 TLrn 24 hr. 1252 soft water
!
Guppies :
3-Chloropropene Lebistes reticulatus lab death 53.54 25 TLm 48 hr. 1252 soft water
Guppies i l
3-Chloropropene |Lebistes reticulatus lab death I 51.08 " 25 TLm 96 hr. 1252 soft water
Fathead minnow
Chlorothion Pimephales promelas lab death 5.0 25 TLm 24 hr. 1187 soft water
Fathead minnow
Chlorothion Pimephales promelas lab death 3.4 25 TLm 48 hr. 1187 soft water
Fathead minnow .
Chlorothien Pimephales promelas lab death 3.3 25 TLrn 96 hr. 1187 soft water
Fathead minnow
Chlorothion Pimephales promelas lab death 3.9 25 TLm 24 hr. 1187 hard water
Fathead minnow
Chlorothion Pimephales promelas lab death 3.4 25 TLm 48 hr. 1187 hard water
Fathead minnow
Chlorothion Pimephales promelas lab death 3.3 25 TLm 96 hr. 1187 hard water
Harlequin fish
Chlorthiamid Rasbora heteromorpha lab death 41 18-20 TLm 24 hr. 546
Harlequin fish
Chlorthiamid Rasbora heteromorpha lab death 33 18-20 TLm 48 hr. 546
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E i tal Stimulus Temp. P-nge Rat R R
> a . o Ra .
Stimulus Organism *perimen Response ] Studied are ate et Remarks
Ilabitat o,. Function Effect No.
mg/l C

Chromium potassium Bluegill
sulphate Lepomis macrochirus lab death 67.4 25 TLm 24 hr. 1130 soft water
Chromium potassium Bluegill
sulphate Lepomis macrochirus lab death 38.7 25 TLm 48 hr. 1130 soft water
Chromium potassium Bluegill
sulphate Lepomis macrochirus lab death 7.46 25 TLm 96 hr. 1130 soft water
Chromium potassium Bluegill
sulphate Lepomis macrochirus lab death 84.0 25 TLm 24 hr. 1130 hard water
Chromium potassium Bluegill
sulphate Lepomis macrochirus lab death 71.9 25 TLm 48 hr. 1130 hard water
Chromium potassium Bluegill
sulphate Lepomis macrochirus | lab death | 71.9 25 TLm 96 hr. 1130 hard water

i '
Chromium potassium Fathead minnow ' |
sulphate Pimephales promelas lab death 5.37 25 TLm 24 hr. 1130 soft water
Chromium potassium Fathead minnow i
sulphate Pimephales promelas I lab death 5.22 25 TLm 48 hr. 1130 soft water
Chromium potassium Fathead minnow i
sulphate Pimephales promelas | lab death 5.07 25 TLm 96 hr. 1130 soft water
Chromium potassium Fathead minnow ; !
sulphate Pimephales promelas lab death H 77.5 25 TLm 24 hr. 1130 hard water
Chromium potassium Fathead minnow
sulphate Pimephales promelas lab death 67.4 25 TLm 48 hr. 1130 hard water
Chromium potassium Fathead minnow
sulphate Pimephales promelas lab death 67.4 25 TLm 96 hr. 1130 hard water
Chromium potassium Goldfish
sulphate Carassius auratus lab death 11.0 25 TLm 24 hr. 1130 soft water
Chromium potassium Goldfish
sulphate Carassius auratus lab death 5.37 25 TLm 48 hr. 1130 soft water
Chromium potassium Goldfish
sulphate Carassius auratus lab death 4.10 25 TLm 96 hr. 1130 soft water
Chromium potassium Guppies
sulphate Lebistes reticulatus lab death 4.10 25 TL 24 hr, 1130 soft water




Stimulus

Chromium potassium
sulphate

Chromium potassium

sulphate

Chlordane

Chlordane

Chlordane

Concentrated
‘borasceu

Concentrated
borasceu
Copper
sulphate

Copper
sulphate

Copper
sulphate
Copper
sulphate

Copper
sulphate

Copper
sulphate

Copper
sulphate

Copper
sulphate

Copper
sulphate

Experimental

Stimulus‘I Temp. Rrnge

s . | el Studied
Organism Habitat Res|. ase | t\;l)d?(-‘
| oo/l C

Guppies
Lebistes reticulatus lab death 3.85 25
Guppies
| Lebistes reticulatus lab death 3,33 25
Stonefly
P, californica lab death 0.170 ! 15.5
Stonefly l
P, californica lab death 0. 055 15.5
Stonefly i
P. californica lab death 0. 015 | 15.5
Rainbow trout
Salmo gairdnerii lab death 2,800 18-20
Rainbow trout i
Salmo gairdnerii lab death 1,800 18-20
Bluegill w
Lepomis macrochirus lab death .86 25
Bluegill
Lepomis macrochirus lab death .74 25
Bluegill i
Lepomis macrochirus lab death .66 25
Bluegill
Lepornis macrochirus lab death 10.7 25
Bluegill
Lepomis macrochirus lab death 10.2 25
Bluegill
Lepomis macrochirus lab death 10.2 25
Fathead minnow
Pimephales promelas lab death 040 25
Fathead minnow
Pimephales promelas lab death . 035 25
Fathead minnow
Pimephales promelas lab death . 025 25

|

Function |
TL
TL
LCSO

LC‘50

LCSO
TL
TL
TL
TL
TL
TL
TL
TL
m
TL

TL

TL

Rate I

Effect Rcuj Remarks
48 hr. 1130 soft water
96 hr. 1130 soft water
24 hr. 687
48 hr. 687
96 hr. 687
24 hr, 546
48 hr. 546
24 hr. 1130 soft water
48 hr. 1130 soft water
96 hr, 1130 soft water
24 hr. 1130 hard water
48 hr. 1130 hard water
96 hr, 1130 hard water
24 hr, 1130 soft water
48 hr. 1130 soft water
96 hr. 1130 soft water




8¢

. - Experimental

Stimulus Organism Habitat Response
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow !
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas | lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow i
sulphate Pimephales promelas lab | death
Copper Fathead minnow i |
sulphate Pimephales promelas lab | death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Fathead minnow
sulphate Pimephales promelas lab death
Copper Goldfish
sulphate Carassius auratus lab death

Stimulus
el
Al

- ,_-.v_,%.

. 041

.023

.023

. 034

. 029

.023

.036

. 023

. 022

i
|

Temp. Ponge

Rate

Rate

Rel,

Stl[:([t‘ . Function Effect No. Remarks
25 TLm 24 hr. 1130 soft water
25 TLm 48 hr. 1130 soft water
25 TLm 96 hr. 1130 soft water
25 TLm 24 hr. 1130 soft water
25 TLm 48 hr. 1130 soft water
25 TLm 96 hr. 1:30 soft water
25 TLm 24 hr. 1130 soft water
25 TLm 48 hr. 1130 soft water
25 TLm 96 hr. 1130 soft water
25 ’I'Lm 24 hr. 1130 hard water
25 TLm 48 hr. 1130 hard water
25 TLm 96 hr. 1130 hard water
25 TLm 24 hr. 1130 hard water
25 TLm 48 hr. 1130 hard water
25 TLm 96 hr. 1130 hard water
25 TL 24 hr. 1130 soft water
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: . Experimental
Stimulus Loruanism abitat

Copper Goldfish

sulphate Carassius auratus lab

Copper Goldfish

sulphate |ICarassius auratus lab

Copper Guppies

sulphate Lebistes reticulatus lab

Copper Guppies

sulphate Lebistes reticulatus lab

Copper Guppies

sulphate Lebistes reticulatus lab
Bluegill

0-Cresol Lepomis macrochirus lab
Bluegill

0-Cresol Lepomis macrochirus lab
Bluegill

0-Cresol Lepomis macrochirus lab
Fathead minnow

0-Cresol Pimephales promelas lab
Fathead minnow

0-Cresol Pimephales promelas lab
Fathead minnow

0-Cresol Pimephales promelas lab
Fathead minnow

0-Cresol Pimephales promelas lab
Fathead minnow

0-Cresol Pimephales promelas lab
Fathead minnow

0-Cresol Pimephales promelas lab
Goldfish

0-Cresol Carassius auratus lab
Goldfish

0-Cresol |Carassius auratus lab

Respunse

death

death

death

death

death

death

death

death

death

death

P death

death

death

death

death

death

Stimwulus
1l
mg/l

. 043

. 036

.13

.073

. 036

22.17

20.78

20.78

not found

not found

12.55

18.00

13,42

13,42

not found

not found

1

i
|
)
!
1
H

lemp. Range

Stdied
¢

L f— - _T,,__A

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

Rate
Fun<ition

L. — —t

::fa(iel R\:u Remarks
48 hr. 1130 soft water
96 hr. 1130 soft water
24 hr. 1130 soft water
48 hr. 1130 soft water
96 hr. 1130 soft water
24 hr. 1252 soft water
48 hr. 1252 soft water
96 hr. 1252 soft water
24 hr. 1252 soft water
48 hr. 1252 soft water
96 hr 1252 soft water
24 hr, 1252 hard water
48 hr. 1252 hard water
96 hr. 1252 hard water
24 hr., 1252 soft water
48 hr, 1252 soft water
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Stimulus

Temp. Range

. ) Experimental - R Rate Rate Ref.
Stimul 1 Ic Studied
imulus Organism Habitat Response o Jl : 1:)((19 Function Effect o. Remarks
¥
- N -
Goldfish !
0-Cresol Carassius auratus lab death 23.25 25 TLm 96 hr. 1252 soft water
Guppies
0-Cresol Lebistes reticulatus lab death 49.13 X 25 T.Lm 24 hr. 1252 soft water
Guppies ;
0-Cresol Lebistes reticulatus lab death 25.31 25 TLm 48 hr. 1252 soft water
Guppies
0-Cresol Lebistes reticulatus i lab death 18.85 25 TLm 96 hr. 1252 soft water
|
Harlequin fish | i
Crotothane Rasbora heteromorpha lab death 0.39 18-20 TLm 24 hr, 546
Harlequin fish i
Crotothane Rasbora heteromorpha , lab death 0.27 18-20 TLm 48 hr. 546
Harlequin fish _
Cunilate RQ 24 Rasbora heteromorpha | lab death 1.5 18-20 TLm 24 hr. 546
Harlequin fish
Cunilate RQ 24 Rasbora heteromorpha : lab death 0.9 18-20 TLm 48 hr. 546
Bluegill H
Cyclohexane Lepomis macrochirus lab death 42.33 25 TL_ 24 hr. 1252
Bluegill |
Cyclohexane Lepomis macrochirus lab death 40. 60 25 TLm 48 hr. 1252
! |
Bluegill i :
Cyclohexane Lepomis macrochirus lab death 34.72 | 25 TLm 96 hr. 1252
Fathead minnow
Cyclohexane Pimephales promelas lab death 35.08 25 TLm 24 hr. 1252 soft water
Fathead minnow
Cyclohexane Pimephales promelas lab death 35.08 25 TLm 48 hr. 1252 soft water
Fathead minnow
Cyclohexane Pimephales promelas lab death 32.71 25 TLm 96 hr. 1252 soft water
Fathead minnow
Cyclohexane Pimephales promelas lab death 42.33 25 I’Lm 24 hr. 1252 hard water
Fathead minnow
Cyclohexane Pimephales promelas lab der th 42.33 25 TL 48 hr. 1252 hard water
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Stimulus IFpal1sh .

Fathead minnow

Cyclohexane Pimephales promelas
Goldfish

Cyclohexane Carassius auratus
Goldfish

Cyclohexane Carassius auratus
Goldfish

Cyclohexane Carassius auratus
Guppies

Cyclohexane Lebistes reticulatus
Guppies

Cyclohexane Lebistes reticulatus
Guppies

Cyclohexane Lebistes reticulatus
Harlequin fish

Dalacide Rasbora heteromorpha
Harlequin fish

Dalacide Rasbora heteromorpha
Harlequin fish

Dalapon Rasbora heteromorpha
Harlequin _lsh

Dalapon Rasbora heteromorpha
Harlequin fish

Dalapon Rasbora heteromorpha
Harlequin fish

Dalapon Rasbora heteromorpha
Stonefly

Dalapon P. californica
Stonefly

Dalapon P, californica
Stonefly

Dalapon P, californica

Experimental
tlabitat

i lab

lab
lab
lab

lab

lab

: lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

U S

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

T s
| Stimulus !

e

42.33

42,33

42.33

42,33

57.68

57.68
57.68
900
620
> 500

> 500

49

44

no apparent
effect |

'
no apparent.
effect

no apparent|
effect

'emp. Range
Stodied

o .

25

25

25

25

25

25

18-20

18-20

18-20

18-20

18-20

18-20

15,5

15.5

15,5

T Rate

Function El:f{fz:t:l R\leoj: Remarks
TLm 96 hr. 1252 hard water
TLm 24 hr. 1252 soft water
TLm 48 hr. 1252 ' soft water
TLm 96 hr, 1252 soft water
TLm 24 hr. 1252 soft water
TLm 48 hr. 1252 soft water
TLm 96 hr. 1252 soft water
TLm 24 hr. 546 soft water
TLm 48 hr. 546 soft water
TLm 24 hr. 546 hard water
TLm 48 hr. 546 hard water
TLm 24 hr. 546 soft water
TLrn 48 hr. 546 soft water
LCSO 24 hr. 687
LC50 48 hr. 687
LC 96 hr. 687

50
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Stimulus Organism

D. B. Harlequin fish

granular Rasbora heteromorpha

D. B. Harlequin fish

granular Rasbora heteromorpha
Brown trout

DDT Salmo trutta
Brown trout

DDT Salmo trutta
Brown trout

DDT Salmo trutta
Brown trout

DDT Salmo trutta
Harlequin fish

DDT Rasbora heteromorpha
Harlequin fish

DDT Rasbora heteromorpha
Harlequin fish

DDT Rasbora heteromorpha *
Harlequin fish

DDT Rasbora heteromorpha
Harlequin fish :

DDT Rasbora heteromorpha
Harlequin fish

DDT Rasbora heteromorpha
Red crawfish

DDT Procamburus clarki
Red crawfish

DDT Procamburus clarki
Red crawfish

DDT Procamburus clarki
Stonefly

DDT P. californica

Experimental
tlabitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

Stimulus

1

o

2,300

2,050

0.0042

0.0025

0.016

0,01t

0.0038

U. 0031

0.0014

0.00054

0.02

0.017

0.041

[ —

Temp. Ronge

Sty clierd

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

16-32

16-32

T Rate

——,

Function

i

TL
m

TL
m

TL

m

TL
m

TL

m

TL
m

TL
m
TL
m
TL
TL
TL
TL
TL
TL
TL

LC50

24 hr. 546 hard water
48 hr. 546 hard water
24 hr. 546 | hard water
48 hr. 546 hard water
24 hr. 546

48 hr. 546 ,

24 hr. 546 ‘ hard water
48 hr. ‘ 546 | hard water

|

24 hr. i 546 soft water
48 hr. . 546 soft water
24 hr. 546

48 hr. 546

24 hr. 904

48 hr. 904

72 hr. 904

24 hr. 687
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Stimulus Lirpanisn

Stonefly

DDT P. californica
Stonefly

DDT P. californica
Stonefly

DDT P. badia
Stonefly

DDT P. badia
Stonefly

DDT P. badia

De De Tane Harlequin fish

liquid Rasbora heteromorpha

De De Tane Harlequin fish

liquid Rasbora heteromorpha

De De Tane Harlequin fish

paste Rasbora heteromorpha

De De Tane Harlequin fish

paste Rasbora heteromorpha
Harlequin fish

De De Tane 25 Rasbora heteromorpha
Harlequin fish

De De Tane 25 Rasbora heteromorpha

De De Tane Harlequin fish

wettable Rasbora heteromorpha

De De Tane Harlequin fish

wettable Rasbora heteromorpha

De De Tane Harlequin fish

wettable Rasbora heteromorpha

De De Tane Harlequin fish

wettable Rasbora heteromorpha
Stonefly

DEF P. californica

] F.xpe

rimental

|

bhitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Resomse

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

—1_; =

Stimulus
Te !

0.019

0.007

0.012

(. 009

0.0019

14,2

0,01

0.001

3.80

g

15.5 ‘

15.5 |

15.5

18-20

18-20

18-20

| 18-20

18-20

18-20

18-20

18-20 i
, 16-20 f
| 18-20

‘ 15.5

LC50

LG50

LC'50

LCso

LC5O

Rate
kifect

48 hr.

96 hr.

24 hr,

48 hr,

24 hr.

48 hr.

24 hr.

48 hr.

24 hr.

48 hr.

24 hr.

48 hr.

24 hr.

Ret.

687

687

687

687

546

546

546

546

546

546

546

546

546

687

Remarks

_._1_ . —

soft water

soft water

soft water

soft water

soft water

soft water

soft water

soft water

soft water

soft water
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Stimulus Oreanism

Stonefly

DEF P. californica
Stonefly

DEF P, californica
Stonefly

Dexon P. californica
Stonefly

Dexon P. californica
Stonefly

Dexon P. californica
Stonefly

Diazinon P. californica
Stonefly

Diazinon P. californica
Stonefly

Diazinon P. californica
Red crawfish

Dibrom Procamburus clarki
Red crawfish

Dibrom Procamburus clarki
Red crawfish

Dibrom Procamburus clarki
Stonefly

Dichlobenil P. californica
Stonefly

Dichlobenil P, californica
Stonefly

Dichlobenil P, californica
Rainbow trout

Dichlone Salmo gairdnerii
Rainbow trout

Dichlone Salmo gairdnerii

‘I Experimental

ITabitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Responast

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

stimulus
1o |

24
0.155%
0060

0.025

Temp. Ponpc
Stuedind

15.5
15.5
15.5

15.5

18-20

i8-20

Rate
Finction

48 hr.

96 hr,

24 hr.

| 48 hr.

96 hr.

24 hr.
48 hr. ’
96 hr.
24 hr.
+8 hr.
96 hr
24 hr.
48 hr,
96 hr.
24 hr.

48 hr.,

Ret,

Remarks

687

687

687

687

904

904

904

687

687

54t

546

-




Stimulus

Temp. Range

Stimulus Organism Expern:nental Response ¢l Studied Rat.e Rate Rel. Remarks
Habitat O~ Function Effect No.
mg/1 C

Stonefly

Dichloryos P. californica lab death 0.025 15.5 LC50 24 hr. 687
Stonefly

Dichloryos P, californica lab death 0.010 15.5 ]..C50 48 hr. 687
Stonefly

Dichloryos P. californica lab death 0. 00014 15.5 LC50 96 hr. 687
Stonefly

Dieldrin P, californica lab death 0.006 15.5 LC5 0 24 hr. 687
Stonefly

Dieldrin P, californica lab death 0.0013 15,5 LC50 48 hr. 687
Stonefly

Dieldrin P, californica lab death 0. 0005 15.5 LC50 96 hr. 687
Harlequin fish

Difolatan Rasbora heteromorpha lab death 0,032 18-20 TLm 24 hr. 546
Harlequin fish |

Difolatan Rasbora heteromorpha lab death 0.017 | 18-20 TLm 48 hr. 546
Stonefly

Difolatan P, californica lab death 0.48 15.5 LC5 0 24 hr. 687
Stonefly

Difolatan P. californica lab death 0.15 15.5 LC50 48 hr. 687
Stonefly )

Difolatan P. californica lab death 0.04 15.5 LCSO 96 hr. 687
Stonefly

Dimethoate P. californica lab death 0.510 15,5 L050 24 hr, 687
Stonefly

Dimethoate P. californica lab death 0.140 15.5 LC50 48 hr. 687
Stonefly

Dimethoate P. californica lab death 0.043 15,5 LCSO 96 hr, 687
Stonefly

Dinitrocresol P. californica_ lab death 0.82 15.5 LCSO 24 hr. 687
Stonefly

Dinitrocresol P, californica lab death 0.56 15.5 LC 48 hr. 687

50
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i Stimulus

Stimulus Organism Exper,“fnental Response
[{abitat

Stonefly

Dinitrocresol P. californica lab death
Fathead minnow

Dipterex Pimephales promelas lab death
Fathead minnow

Dipterex Pimephales promelas lab death
Fathead minnow

Dipterex Pimephales promelas lab death
Fathead minnow

Dipterex Pimephales promelas lab death
Fathead minnow

Dipterex Pimephales promelas lab death
Fathead minnow

Dipterex Pimephales promelas lab death
Striped bass

Diquat Roccus saxatilis lab death
Striped bass

Diquat Roccus saxatilis lab death
Striped bass

Diquat Roccus saxatilis lab death
Striped bass

Diquat Roccus saxatilis lab death
Striped bass

Diquat Roccus saxatilis lab death
Striped bass

Diquat Roccus saxatilis lab death

Diquat- Rainbow trout

dibromide Salmo gairdnerii lab death

Diquat- Rainbow trout

dibromide Salmo gairdnerii lab death
Stonefly

Disulfoton P. californica lab death

Temp. Range

i Studied Rate Rate Ref.
ym']/l ] lu((hp Function Effect No. Remarks
e p e
!
0.32 ' 15.5 LC,, 96 hr. 687
1800 ; 25 TLm 24 hr. 1187 soft water
i
!

1000 . 25 TLm 48 hr. 1187 soft water
180 25 TLm 96 hr, 1187 soft water
560 ‘ 25 TL_ 24hr. | 1187 | hardwater

!
180 25 TLm 48 hr. 1187 hard water
51 25 TLm 96 hr. 1187 hard water
210 21 LC16 24 hr, 307
100 21 L016 48 hr. 307
0 21 LC16 96 hr. 307
|
i
315 21 LC,, 24 hr. 307
155 ! 21 LC,, 48 hr. 307
|
80 21 LC50 96 hr. 307
90 18-20 TLm 24 hr. 546
70 18-20 TLm 48 hr, 546
0.04 15.5 LC50 24 hr, 687
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Stimulus

Rasbora heteromorpha l

¢ v etplsp
1
e
T
t Stonefly
Disulfoton P, californica
Stonefly
Disulfoton P. californica
Stonefly
Diuron P. californica
Stonefly
Diuron P, californica
Stonefly
Diuron P. californica
Harlequin fish
Dowpon
Harlequin fish
Dowpon Rasbora heteromorpha
Rainbow trout
Dowpon Salmo gairdnerii
Rainbow trout
Dowpon Salmo gairdnerii
Stonefly
Dursban P. badia
Stonefly
Dursban P. badia
Stonefly
Dursban P. badia
Stonefly
Dursban C. sabulosa
Stonefly
Dursban C. sabulosa
Stonefly
Dursban C. sabulosa
Stonefly
Dursban P. californica

+

perument .l
Loahit ot

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

death

death

deatn

death

death

death

death

death

death

death

death

death

death

death

death

death

300

240

340

210

0.0042

0.0018

0.00038

0.0082

0. 001+

0.00057

{ Te an

edu
N

15.5
15.5

15.5

15.5
18-20
18-20
18-20
18-20

15.5

15.5

e ]' ¢ Rat I .
e ate ey
Fomonon Elfe ot o Remarks
i
} LC50 48 hr. 687
1
LCSO 96 hr. 687
LCSO 24 hr. 687
LCSO 48 hr. 687
LCSO 96 hr. 687
L y 24 hr. 546
m
|
TL i 48hr. | 546
m
TL 24 hr. 546
m
TL 48 hr. 546
m
LCSO 24 hr. 687
LC50 48 hr. 687
LCSO 96 hr. 687
LCSO 24 hr. 687
L(JSO 48 hr. 687
LG 96 hr. 687
50
LC‘SO 24 hr. 687



8¢

Stimulus

Organism

Dursban

Dursban

Dylox

Dylox

Dylox

Dylox

Dylox

Dylox

EC -90

EC-90

EC-90

EC-90

Emcol H-146

Emcol H~146

Emcol H-500x

Emcol H-500x

Stonefly
P. californica

Stonefly
P. californica

Striped bass
Roccus saxatilis

Striped bass
Roccus saxatilis

Striped bass
Roccus saxatilis

Striped bass |
Roccus saxatilis

Striped bass
Roccus saxatilis

Striped bass
Roccus saxatilis

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha-

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha)

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

k. perimental

ilabitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

! Stimilus

Temp

St dae ot

15.5

15.5

21

21

21

21

21

21

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

R-ange

Rate

Rate

Rer,

Function 1 Effect N, Remarks
L(JSO 48 hr. 687
LCSO 96 hr. 687
LC16 24 hr. 307
LC16 48 hr. 307
LC 16 96 hr. 307
LC5O ‘ 24 hr. 307
LCSO ' 48 hr. 307
LC50 96 hr. 307
TL 24 hr. | 546 hard water
m B
TL i 48 hr. 546 hard water
m |
TL 24 hr. 546 soft water
TLm 48 hr. 546 soft water
TL 24 hr. 546
m
TL 48 hr. 546
m
TL 24 hr. 546
m
TL 48 hr. 546
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. L Experimental
Stimulus Organism |labitat

Harlequin fish

Emcol 702 Rasbora heteromorpha lab
Harlequin fish

Emcol 702 Rasbora heteromorpha lab
Stonefly

Endosulfan P. californica lab
Stonefly

Endosulfan P. californica lab
Stonefly

Endosulfan P. californica lab
Red crawfish

Endrin Procamburus clarki lab
Red crawfish

Endrin Procamburus clarki lab
Red crawfish

Endrin Procamburus clarki lab
Stonefly

Endrin P, californica lab
Stonefly

Endrin P. californica lab
Stonefly

Endrin P. californica lab
Harlequin fish

Epichlorbydrin Rasbora heteromorpha lab
Harlequin fish

Epichlorbydrin Rasbora heteromorpha lab
Fathead minnow

EPN - 300 Pimephales promelas lab
Fathead minnow

EPN - 300 Pimephales promelas lab
Fathead minnow

EPN - 300 Pimephales promelas lab
Fathead minnow

EPN - 300 Pimephales promelas lab

Respons:

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

|

r\‘mnmlus ]

i

g/

0.024

0.0056

0.0023

0.004

0.00096

0.00025

Femp. R-onge w
studied

16-32

16-32

16-32

15.5

15.5

15.5

18-20

18-20

25

25

25

25

Rate
Lion

TL

TL

FCs0

LC50

LCSO
TL
TL
TL
LCSO

LCs0

LC

50

TL

TL

TL

TL

TL

TL

Er:;:-t:t R\.u Remarks
24 hr. 546

48 hr. 546

24 hr. 687

48 hr. 687

96 hr. 687

24 hr, 904

48 hr. 904

72hr.| 904

24 hr. 687

48 hr. 687

96 hr. 687

24 hr. 546

48 hr. 546

24 hr. 1187 soft water
48 hr. 1187 soft water
96 hr. 1187 soft water
24 hr. 1187 hard water
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Experimental

Stimulus Organism Ilabitat

Fathead minnow

EPN -300 Pimephales promelas lab
Fathead minnow

EPN - 300 Pimephales promelas lab
Stonefly

Ethion P. californica lab
Stonefly

Ethion P, californica lab
Stonefly :

Ethion P. californica | lab
Harlequin fish i

Ethomeen S/25 Rasbora heteromorpha lab
Harlequin fish '

Ethomeen S/25 Rasbora heteromorpha lab
Bluegill

Ethylbenzene Lepomis macrochirus lab
Bluegill

Ethylbenzene Lepomis macrochirus lab
Bluegill '

Ethylbenzene Lepomis macrochirus lab i
Fathead minnow \'

Ethylbenzene Pimephales promelas lab
Fathead minnow

Ethylbenzene Pimephales promelas lab
Fathead minnow

Ethylbenzene Pimephales promelas lab
Fathead minnow

Ethylbenzene Pimephales promelas lab
Fathead minnow

Ethylbenzene Pimephales promelas lab
Fathead minnow

Ethylbenzene Pimephales promelas lab

Response

Stimiulus

rol

ropsd

R T, -

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

i
i
|

1.05

0.024

0.014

0.0028

0. 68

35,08

32.00

32.00

48.51

48.51

48.51

42,33

42,33

42.33

Temp. R nge |
|

Studier

«
g

25

25

15.5

18-20

18-20

25

25

25

25

25

25

25

25

25

'

Rate
Fund!

TL
m

TL
m

LC50

LCsp

LCSO

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

'L
m

TL
m

TL
m

TL
m

TL

on

ot

48 hr.

96 hr.

24 hr.

48 hr.

96 hr.

24 hr.

48 hr.

24 hr.

48 hr.

96 hr.

24 hr

48 hr.

96 hr.

24 hr.

48 hr.

96 hr.

Rate

1

I Ret.

«

1187

1187

687

687

546

546

1252

1252

1252

1252

1252

1252

1252

1252

1252

Remarks

‘ hard water

‘ har!' water

soft water
soft water
soft water
soft water

soft water
soft water

hard water

hard water

hard water
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Exnerimental

Stimulus Organism labitat Respunse

Goldfish

Ethylbenzene |Carassius auratus lab death
Goldfish

Ethylbenzene Carassius auratus lab death
Goldfish

Ethylbenzene Carassius auratus lab death
Guppies

Ethylbenzene Lebistes reticulatus lab death
Guppies

Ethylbenzene Lebistes reticulatus lab death
Guppies |

Ethylbenzene Lebistes reticulatus lab death

|

Stonefly :

Fenac P, californica lab death
Stonefly N '

Fenac P. californica ! lab death
Stonefly

Fenac P. californica ; lab death
Stonefly 7

Fenac - Sodium Salt P, californica ! lab death

i

Stonefly ;

Fenac - Sodium Salt P. californica | lab death
Stonefly :

Fenac - Sodium Salt P. californica lab death
Harlequin fish

Finoprop Rasbora heteromorpha lab death
Harlequin fish

Finoprop Rasbora heteromorpha lab death

Fluorescein Bluegill

sodium... Lepomis macrochirus lab death

Fluorescein Bluegill

sodium... Lepomis macrochirus lab death

I

1 Stimulus
|
i
. e/l

"T,_. S

94.44

94.44

94.44

97.10

i 97.10

97.10

170

70

60

80

55

48

5000

4898

e o e —n

Temp. Pnge

. . Rate Rate Ref.
Studiced
'llj((]: Function Effect No Remarks
25 TL 24 hr. 1252
m
25 TL 48 hr, 1252
m
25 | TL 96 hr. 1252
: m
!
25 i TL 24 hr, 1252
! m
25 TL 48 hr. 1252
m
25 TL 96 hr. 1252
m
15.5 LC50 24 hr. 687
15.5 LC50 48 hr. 687
15.5 LCSO 96 hr, 687
15.5 LCSO 24 hr, 687
15.5 LC50 48 hr. 687
15.5 LC50 96 hr. 687
18-20 TL 24 hr, 546
m
18-20 TL 48 hr. 546
m
12 L050 24 hr. 288
12 LC 48 hr. 288

50




Stimulus Oryanism ! ;)eru'nental
Habitat
|

Fluorescein Bluegill 1

sodium... Lepomis macrochirus ! lab

Fluorescein Channel catfish

sodium... Ictalurus punctatus lab

Fluorescein Channel catfish

sodium... Ictalurus punctatus lab

Fluorescein Channel catfish

sodium... Ictalurus punctatus ! lab

Fluorescein Rainbow trout

sodium.,.,. Salmo gairdnerii lab

Fluorescein Rainbow trout

sodium... Salmo gairdnerii lab

Fluorescein Rainbow trout

sodium... Salmo gairdnerii lab
Brown trout

Formaldehyde Salmo trutta lab
Brown trout

Formaldehyde Salmo trutta lab
Rainbow trout

Formaldehyde Salmo gairdnerii tab
Rainbow trout .

Formaldehyde Salmo gairdnerii ' lab
Striped bass :

Formalin Roccus saxatilis : lab
Striped bass

Formalin Roccus saxatilis lab
Striped bass .

Formalin Roccus saxatilis | lab
Striped bass |

Formalin Roccus saxatilis lab
Striped bass

Formalin Roccus saxatilis lab

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

Stinulus

3433

3828

2826

2267

4198

3420

1372

76

50

76

50

52

20

12

86

32

Temp Ponge
Stoodlye A

i
b
|
L

12

12

12

12

12

12

12

18-20

18-20

18-20

18-20

21

21

21

21

21

Rate

Function

LC50

LCso

LC50

LC50

LC50

LC50

L050

TL
m

TL
m

TL
m

TL
m

LCye

LCe

LCg

LS50

LC50

F,J"':‘t:t o Remarks
96 hr. 288

24 hr. 288

48 hr. 288

96 hr. 288

24 hr. 288

48 hr. 288

96 hr. 288

24 hr. 546 hard water
48 hr. ', 546 hard water

i

24 hr, é 546 hard water
48 hr. 546 hard water
24 hr. 307

48 hr. 307

96 hr. 307

24 hr. 307

48 hr. 307




134

Stimulus Organism

Striped bass

Formalin Roccus saxatilis
Harlequin fish

Furfural Rasbora heteromorpha
Harlequin fish

Furfural Rasbora heteromorpha

Gramoxone Harlequin fish

(J. F. 1341)

Gramoxone
(J. F. 1341)

Gramoxone
(J. F. 1341)

Gramoxone
(J. F, 1341)

Gramoxone W
(J. F. 1137)

Gramoxone W
J. F O 1137)

Gramoxone W
(J. F. 1137

Gramoxone W
(J. F. 1137)
Guthion
Guthion
Guthion

Heptachlor

Heptachlor

Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Stonefly
P, californica

Stonefly
P, californica

Stonefly
P, californica

Stonefly
P, californica

Stonefly
P. californica

L. permental
Habitat

lab

lab

lab

lab

death

death

death

death

lab !
lab

lab I
lab
lab
lab
lab
lab
lab
lab
lab

lab

death

death

death

death

death

death

death

death

death

death

death

death

R - -

stimulus
ler|

g /i

18
31
23
430
200
840
570

23

o4

10

0.008
0.001»
0.008

0.0056

Temp Ponge |
St die A

18-20
18-20
18-20
18-20
18-20
18 0
18-20
18-20
18-20
15.5

15,5

Rate

Frnciwor

TL
m

TL

TL

LC50

LC50

LCSO

LC50

LC50

Remarks
96 hr. 307
24 hr. 546
48 hr. 546
24 hr. 546 soft water
48 hr. 546 soft water
24 hr 546 hard water
48 hr. 546 hard water
24 hr. 546 hard water
48 hr. 546 hard water
24 hr. 546 soft water
48 hr. 546 soft water
24 hr. 687
48 hr. 687
96 hr. 687
24 hr. 687
48 hr. 687




144

Stimulus Organisin |
}
Stonefly |
Heptachlor P. californica |
Bluegill !
HZS Lepomis macrochirus !,
Channel catfish ;
HZS Ictalurus punctatus
Bluegill ;
HZS Lepomis macrochirus .
i
Channel catfish I
HZS Ictalurus punctatus Il
Bluegill
HZS Lepomis macrochirus
Channel catfish
HZS Ictalurus punctatus
Bluegill
HZS Lepomis macrochirus
Channel catiish
HZS Ictalurus punctatus
Bluegill
HZS Lepomis macrochirus
Channel catfish
HZS Ictalurus punctatus \
Bluegill !
HZS Lepomis macrochirus .
Channel catfish I
HZS Ictalurus punctatus |'
Bluegill |
HZS Lepomis macrochirus
Channel catfish
H_S Ictalurus punctatus

L

nerimental
rlabjitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Respon

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

s¢

——

timulus
i

1.8

Temp. Pouge
St Ayed

'

15.5

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

'total fish

1
i
2 ate

Remarks

! Rt

Finctoom o Eftect |

LC I 96 n
: 50 T
‘gm%u?,t }c;f j0 dead/10
ead fish pedf..

fotal fish & |fish total
amount of
‘dead fish per] 0, dead/10
total fish fish total
@mount of |o dead/10

|dead fish per;:
‘otal fish | |iish total
.

jamount of g gead/10
[dead fish pex) g oy total
|total fish

jamount of g 4ead/10

idead fish pexr .
|H:otal fish i liﬁSh total

‘amount of
dead fish pex
total fish

0 dead/10
fish total

amount of
dead fish peq
total fish

0 dead/10
fish total

amount of
dead fish pe
total fish

I5 dead/10
Tﬁsh total

amount of
dead fish per]
total fish

2 dead/10
fish total

amount of
dead fish per| lﬁosge&%éllu

total fish

amount of

0 0 dead/10
e Aok P M fich total
amount of 0 dead/10

dead fish PeTa 1 total

amount of
dead fish pexqy
total fish

0 dead/10
fish total

f
amou?itsﬁ ped 1 dead/10

dead s
total fish © fish total

475

475

475

475

475

475

475

475

475

475

475

475

475

475

pH

6.8

6.8

6.8

6.8

unionized H_S

0.5

0.6
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E+perimental

Sti rani hOnS e

imulus Organism HMabitat Response
Bluegill B T

HZS Lepomis macrochirus lab death
Channel catfish

HZS Ictalurus punctatus lab death
Bluegill

HZS Lepomis macrochirus lab death
Channel catfish

HZS Ictalurus punctatus | lab death
Bluegiil I

HZS Lepomis macrochirus , lab death
Channel catfish

HZS Ictalurus punctatus lab death
Bluegill

HZS Lepomis macrochirus | lab death
Channel catfish

HZS Ictalurus punctatus lab death
Bluegill !

HZS Lepomis macrochirus . lab death
Channel catfish

HZS Ictalurus punctatus lab death
Bluegill

HZS Lepomis macrochirus | lab death

|

Channel catfish '

HZS Ictalurus punctatus lab death
Bluegill i

HZS Lepomis macrochirus | lab death
Channel catfish

HZS Ictalurus punctatus lab death
Bluegill

H_S Lepomis macrochirus lab death

~timulus
oy

rag /i

2.1

Temp. Ronu
Stooclye -

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

25-30

| Rate Rate Relt.
1
Function Effect No. Remarks

:m;;lg of 19 dead/10 pH unionized H,S
dead fish petlsich total | 475 7 0.7
amount of
lHead fish 6 dead/10
total fish  [fish total | 475 | 7 07
amount of 0 dead/10
fotal fian o ffish total | 475 7 o8
amount of |19 dead/1d
B el | 75 | 7
amount of 3 dead/10
dendtal peradion| s |7 -9
:amoun‘t of |

i 10 dead/10)
ioai fon Plash ol | 475 17 o0
amouff}t of 10 dead/10
lz(e):adl f:|.lssl}11 PeTt: ok total 475 7.2 0.5
amount of 0 dead/10 [
S:taali ﬁ:ﬁ p%ﬁsh total 475 7.2 0.5
amount of

. 1 dead/10
Geod R PeTjfish total | 475 iz 0-6
Lamour}t of 0 dead/10
ti::l 1'1_11551;1 PeT|f e total 475 7.2 0.6
amount of 0 dead/10
dead feh peTigion total | 475 | 7.2 0.7
amodu?t ﬁf 10 dead/10]
lti::al ézh PeTlfish total 475 7.2 0.7
amount of 0 dead/10
amount of 10 dead/10
dead fish
foal fen Plsh tota1 | 473 T2 o8
amount of 1 dead/10
dead iglﬁ per 475 7.2 0.9

total

fish total




9%

: ) tal I ~tinculus Temp. Pange ! Rt kot Rei
. s ~nerimenta e e o Stodie H atle ate ' [
Stimulus Organism (bitat Responst ,‘4‘. o St ’ffl( "l " Funection Etfect | N Remarks
R I R S _
Channel catfish ! \ i ;rggufr}tlff or 1.0 dead/10) pH unionized HZS
Ictalurus punctatus lab death ‘ 3.7 ’ 25-30 tgtal flisshp fish total 475 7.2 0.9
Bluegill i damgu;xt }?f 0 dead/10
Lepomis macrochirus lab death i 2.5 ) 25-30 tg?al flissh PeTleich total 475 7.4 0.4
Channel catfish , ! 3m%u?'t gf 0 dead/10 .
Ictalurus punctatus lab death 2.5 25-30 feaq R PeTfish total 475 7.4 0.4
Bluegill } Sm%u?’t }c;f 0 dead/10
Lepomis macrochirus ‘ lab death ! 2.9 25-30 toetaé.l fizh PeTlfish total 475 7.4 0.5
i : i , i
Channel catfish . ‘ . :zrer;%ugsﬁfpero dead/10 s _ o5
Ictalurus punctatus ‘ lab ; death ; 2.9 ; 25-30 ;total fieh fish total . .
I
Bluegill :amount of ‘0 dead/10
Lepomis macrochirus lab death 3.5 25-30 'tdgtaa igh per‘,fish total 475 i 7.4 0.6
Channel catfish ' ;amt)dmt ﬁf 144 dead/10
Ictalurus punctatus lab death 3.5 25-30 :1;:;1 g:h Perfish total 475 7.4 0.6
Bluegill " | amount of |0 dead/10
Lepomis macrochirus lab death 4.1 25-30 ?gél f;:h Pe¥fish total | 475 7.4 0.7
Channel catfish ! amount of 10 dead/10
Ictalurus punctatus lab i death 4.1 25-30 ‘%g{‘ﬁ ffliss PeTi e h total 475 7.4 0.7
Bluegill | ; ! amount of 12 dead/10
Lepomis macrochirus lab . death I 4.7 i 25-30 ?:;1 f%:h Pelfish total 475 7.4 0.8
1
Channel catfish , _amou?_t of 10 dead/10
Ictalurus punctatus ’ lab death | 4.7 25-30 Sg’iadl dzlﬁ PeTigish total 475 7.4 0.8
Bluegill ! ; amount of |0 dead/10
Lepomis macrochirus ! lab death ' 3.6 25-30 ?gfﬁ g:}ﬁ Perifish total 475 7.6 0.4
Channel catfish ’ | gm%u?t ﬁf 0 dead/10
Ictalurus punctatus i lab death I 3.6 i 25-30 toetz.l f;zh PeT fish total 475 7.6 0.4
; | |
Bluegill I gmczlu?t lof ro dead/10
Lepomis macrochirus lab death 4.5 25-30 tgril f::}: PeT oh total 475 7.6 0.5
Channel catfish gm%u?_t gf 2 dead/10
Ictalurus punctatus lab death 4.5 25-30 tOe‘;.l f;Zh pe{ fish total 475 7.6 0.5
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E<perimental

Stimulus Organism N
- oitat

Bluegill )

HZS Lepomis macrochirus i lab
Channel catfish

HZS Ictalurus punctatus lab
Bluegill !

HZS Lepomis macrochirus lab
Channel catfish

HZS Ictalurus punctatus lab
Bluegill ;

HZS Lepomis macrochirus lab
Channel catfish :

HZS Ictalurus punctatus lab
Bluegill

HZS Lepomis maczrochirus lab
Channel catfish

HZS Ictalurus punctatus lab
Bluegill !

HZS Lepomis macrochirus : lab
Channel catfish '

HZS Ictalurus punctatus | lab
Bluegill '

HZS Lepomis macrochirus , lab
Channel catfish ]

HZS Ictalurus punctatus ! lab
Bluegill '

HZS Lepomis macrochirus lab
Channel catfish .

HZS Ictalurus punctatus lab
Bluegill

HZS Lepomis macrochirus lab
Channel catfish

HZS Ictalurus punctatus lab

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

tumulus

10.9

Temp Range
Studied
K

25-30
25-30
25-30
25-30
25-30
25-30
25-30
25-30
25-30
25-30
25-30
25-30

25-30

Rate Rate

Frndtion Foiect
amount of |0 dead/10|
dead fish Pelisich total
famount of | dead/10
céf,?adl ffllssli PeT|£ish total
amount of IJ
dead fish pe 0. dead/10
total fish fish total
amount of 110 dead/l0
95&? gg}}: PeTfish total
amou?.t of 6 dead/ 10
s:{aa% fii% PeT i5h total
amount of
dead fish perln0 dead/10
total fish fish total
amou?,t of |0 dead/10
dead fish pens; 1, total
gm%u-;{t gf 0 dead/10
toetaal f;zh PeTlfish total
gmoun.t of 0 dead/10
gead fish Peusion total
amount of 3 dead/10
deag fisk Pleish total
amount of 0 dead/10
?5&‘}“%:}}} Pelfich total
amount of |10 gead/10
dead fish
total fish ©* Jtish total
amount of 0 dead/10
e B v v
amount of 10 dead/10
dea

tota g:h PeT{fish total
amount of iy dead/10

dead fish Pelltien total

mount of |10 dead/10
lead fish per fish total

475

475

475

475

475

475

475

475

475

475

475

475

475

475

475

Remarks

unionized HZS
0.6

0.6
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Stimulus

Organism

Esperimental

T{abitat
Ialine Rainbow trout !
brushwood killer Salmo gairdnerii lab
Ialine Rainbow trout
brushwood killer Salmo gairdnerii lab
Ialine (Regulox) Rainbow trout :
grass growth regulator Salmo gairdnerii . lab
Ialine (Regulox) Rainbow trout !
grass growth regulator Salmo gairdnerii ! lab
Bluegill i i
Isoprene Lepomis macrochirus lab ;
Bluegill
Isoprene Lepomis macrochirus ° lab
|
Bluegill
Isoprene Lepomis macrochirus lab
Fathead minnow
Isoprene Pimephales promelas lab
Fathead minnow
Isoprene Pimephales promelas lab
Fathead minnow i
Isoprene Pimephales promelas lab I
'
Fathead minnow 5
Isoprene Pimephales promelas lab
Fathead minnow
Isoprene Pimephales promelas lab
Fathead minnow
Isoprene Pimephales promelas lab
Goldfish
Isoprene Carassius auratus lab
Goldfish
Isoprene Carassius auratus { lab
Goldfish
Isoprene Carassius auratus lab

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

=

i Stimulus

Il

g S

47

27

85

56

42,54
42.54
42.54
86.51
86.51
86.51

j 74.83

| 74.83

I 74.83

180.00

180.00

180.00

Temp. Ponge W

Steelied
Bl

18-20
18-20
18-20
18-20
25
25
25
25
25
25
25
25
25
25
25

25

Rate Rate Ref. Re k
Function Effect No. marxs

TL 24 hr. 546

m
TL 48 hr. 546

m
TL 24 hr. 546

m
TL 48 hr. 546

m
TL 24 hr. 1252

m
TL 48 hr, 1252

m
TL 96 hr. 1252

m
TLm 24 hr. 1252 soft water
TLm 48 hr, 1252 soft water
TLm 96 hr. 1252 soft water
TLm 24 hr. 1252 hard water
TLm 48 hr. 1252 hard water
TLm 96 hr. 1252 hard water
TL 24 hr, 1252

m
TL 48 hr, 1252

m
TL 96 hr, 1252
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Stimulus

Temp. Range

. . Experimental . . . Rate Rate Ref.
Org: E & Studied
Stimulus rganism Habitat Response nl,g}) })(15 Function Effect No. Remarks

Guppies

Isoprene Lebistes reticulatus lab death 240. 00 25 TL 24 hr, 1252
m

Guppies !
Isoprene Lebistes reticulatus lab death 240.00 25 TLm 48 hr. 1252

Guppies !
Isoprene Lebistes reticulatus lab death 240.00 | 25 TL 96 hr. | 1252

H m
Isobornyl Black bullhead !
thiocyanoacetate Ameiurus melas lab death > 1.5 i 11 TLIOO 24 hr, 430
Isobornyl Blue gili
thiocyanoacetate Lepomis macrochirus lab death 0.4 11 TL100 24 hr, 430
Isobornyl Channel catfish
thiocyanoacetate Ictalurus punctatus lab death 1.5 . 11 TL100 24 hr. 430
Isobornyl Golden shiner §
thiocyanoacetate Notemigonus crysoleucas lab death L.5 | 11 TL100 24 hr. 430
Isobornyl Fountain Bluff ° total number, See #ﬁ killed # obta:;Lined poison
. - ; : chemical or drainin
thiocyanoacetate Crawfish Pond # 20 death 0.7 i 87°F killed Remarks 430 0 numerous g
Isobornyl Green sunfish | 1
thiocyanoacetate Lepomis cyanellus ! lab death .6 11 TL100 24 hr, 430
Isobornyl Large mouth bass l Fountain Bluff total number| See
thiocyanoacetate Micropterus salmoides!  Pond # 20 death 0.7 87°F killed Remarks 430 11 0
|

Isobornyl i Fountain Bluff o total number] See
thiocyanoacetate Mosquito fish i Pond # 20 death 0.7 87°F killed Remarks 430 0 numerous
Isobornyl Rainbow trout j
thiocyanoacetate Salmo gairdnerii r lab death > .7 11 TLl 00 24 hr. 430
Isobornyl Redear sunfish Moroni's ° total number See
thiocyanoacetate Lepomis microlophus bass pond death 1.5 50°F killed Remarks 430 | numerous 0
Isobornyl Fountain Bluff o total number| See
thiocyanoacetate Tadpoles Pond # 20 death 0.7 87°F killed Remarks 430 0 numerous
Isobornyl White crappie ° total number| See
thiocyanoacetate Pomoxis annularis Pierce Pond death 1.5 80 F killed Remarks 430 | numerous 0
Isobornyl Black bullhead Fountain Bluff ° total number See
thiocyanoacetate Ameiurus melas Pond # 20 death 0.7 87T F killed Remarks 430 1 5




0S

Stimulus

Temp. Range

Experimental § . Rate Rate Ref.
i sani 3 C Studied
Stimulus Organism Habitat Response nfm ]/1 xlx)ée Function Effect o. Remarks
/
Isobornyl Bluegill Fountain Bluff total number| See # killed # obtained poison
thiocyanoacetate Lepomis macrochirus Pond # 21 death .8 50°F killed Remarks 430 chemélcal or dxbalmng
Isobornyl Channel catfish Fountain Bluff o total number| See
thiocyanoacetate Ictalurus punctatus Pond # 21 death .8 50°F killed Remarks 430 0 1
Isobornyl Golden shiner Fountain Bluff ° total number[ See
thiocyanoacetate Notemigonus crysoleucag Pond # 20 death 0.7 87 F killed Remarks 430 0 numerous
Isobornyl Green sunfish Fountain Bluff o total number| See
thiocyanocacetate Lepomis cyanellus Pond # 20 death 0.7 ) 87 F killed Remarks 430 17 1
Isobornyl Large mouth bass Fountain Bluff ‘: total number, See
thiocyanoacetate Micropterus salmoides Pond # 21 death .8 50°F killed Remarks 430 4 0
Isobornyl Fountain Bluff total numbex| See
thiocyanoacetate Mosquito fish Pond # 21 death .8 50°F killed Remarks 430 |numerous numerous
Isobornyl Black bulilhead total numbe r! See
thiocyanoacetate Ameiurus melas Pierce Pond death 1.5 X 80°F killed Remarks 430 (numerous numerous
Isobornyl Channel catfish Moroni's ‘ o total number See
thiocyanoacetate Ictalurus punctatus Pond #1 death 1.5 68°F killed Remarks 430 3 11
Isobornyl Golden shiner Fountain Bluff o total number See
thiocyanoacetate Notemigonus crysoleucasj Pond # 21 death .8 . 50°F killed Remarks 430 few > 500
Isobornyl Green sunfish Moroni's l ° total number See
thiocyanoacetate Lepomis cyanellus Pond #1 death 1.5 , 68" F killed Remarks 430 |numerous 0
|
Isobornyl Large mouth bass Moroni's o total number| See
thiocyanoacetate Micropterus salmoides; Pond # 1 death 1.5 . 68 F killed Remarks 430 70 0
[ §
Isobornyl Channel catfish Moroni's ' o total number See
thiocyanoacetate Ictalurus punctatus bass pond death 1.5 S0°F killed Remarks 430 7 12
Isobornyl Golden shiner o total number See
thiocyanoacetate Notemigonus crysoleuca§ Brown's Pond death .8 58"F killed Remarks 430 | < 100 numerous
Isobornyl Golden shiner Moroni's ° total number| See
thiocyanoacetate Notemigonus crysoleucas bass pond death 1.5 50°F killed Remarks 430 few numerous
Isobornyl Green sunfish o total number See
thiocyanoacetate Lepomis cyanellus Brown's Pond death .8 58°F killed Remarks 430 | numerous 0
Iscbornyl Large mouth bass Moroni's o total number| See
thiocyanoacetate Micropterus salmoides bass pond death 1.5 50 F killed Remarks 430 121 0




is

I perimental
Habitat

Response

Stimulus Organisn:
Isobornyl Large mouth bass
thiocyanoacetate Micropterus salmoides

Striped bass
Karmex Roccus saxatilis

Striped bass
Karmex Roccus saxatilis

Striped bass
Karmex Roccus saxatilis

Striped bass
Karmex Roccus saxatilis

Striped bass
Karmex Roccus saxatilis

Striped bass
Karmex

Karathane wettable

Karathane wettable

LAS

Roccus saxatilis |

Harlequin fish
Rasbora heteromorpha i

Harlequin fish :
Rasbora heteromorpha !

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill

Lepomis macrochirus
Bluegill |
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

Pierce Pond

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

death
death
death
death
death
death
death
death
: death
death
death
death
death

death

Stimulus [ Temp. Range |

S dcd |

fol
i o
1.5 80°F
. 21 !
l
-- 21 !
4 i
2.0 21 |
1
) i
- .21 ,
' !
I
- 21 ]
i
3.1 21
0 56 18-20
0.44 18-20
2.2 24.0 :
2.1 25.5
2.0 25.2
0.5 25.7
0.4 ‘ 25.2
|
0.2 | 25.8
3.0 ‘ 24.8

Rate
Foaction

A U

total number|

killed

L016

LC16

LC16

LCSO

LC50

LC50

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL

T Il R —

See c elg"llilceadl # ogil:‘a;lﬂ_eatgnggigson
Remarks 430 2 0

24 hr. 307

48 hr. 307

96 hr. 307

24 hr. 307

48 hr. 307

96 hr. 307

24 hr. 546

#8hr. 1 546 ) 50 (Dissolved Oxygen)

24 hr. | 1076 7.5 mg/L

24 hr. | 1076 7.2 mg/L

24 hr. 1076 4.7 mg/L

24 hr. | 1076 2.8 mg/L

24 hr. 1076 2.0 mg/L

24 hr. 1076 1.9 mg/L

24 hr. 1076 7.6 mg/L
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Stimulus

Organism

LAS

LAS

LAS

Bluegill fingerlings
Lepomis madcrochirus

Bluegill fingerlings
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus
Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

Bluegill fingerlings
Lepomis macrochirus

k. rerimental
sTabitat

lab

lab

lab

lab

lab

lab

lab

Responsec

death

death

death

death

death

death

death

lab

lab

lab |

lab ;

lab

lab

lab

lab

lab

death

death

death

death

death

death

death

death

death

~tirnulus

1.8

2.9

Temp Range |

Stodied

24

25.5

25.2

25,7

25.2

25,8

24.8

25.5

25.4

25.3

15.5

Rate

‘ate

Rer.

Function | Effect No. Remarks
} —_—
! DO (Dissolved Oxygen)
j TL_ 24 hr. | 1076 4.7 mg/L
TL 24 hr. | 1076 3.3 mg/L
! m
. TL 24 hr. | 1076 1.7 mg/L
TL { 24hr. | 1076 8.2 mg/L
1 m !
TL 24 hr. | 1076 8.2 mg/L
i
{ TL_ 1 48hr. 1076 7.5 mg/L
TLm 48 hr. | 1076 7.2 mg/L
TL 48 hr. | 1076 4.7 mg/L
TL 48 hr. ' 1076 2.8 mg/L
m |
TL 48 hr. | 1076 2.0 mg/L
m
TL 48 hr. | 1076 1.9 mg/L
TL 48 hr. | 1076 7.6 mg/L
L 48 hr. | 1076 4.7 mg/L
TLrn 48 hr. | 1076 3.3 mg/L
TL 48 hr. | 1076 1.7 mg/L
m
TL 48 hr. | 1076 8.2 mg/L
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Stimulus

Organisn

LAS

Bluegill fingerlings
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac -try
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac-try
| Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac try
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegill sac-fry
Lepomis macrochirus

Bluegili sac -fry
Lepomis macrochirus
Bluegill fingerlings
Lepomis macrochirus

] Experimental

Habitat

lab

lak

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Respnnse

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

Stinculusg
1o |

[ Temp. Range
Strdied

15.5

i 20.5-22.0

21.0-22.0

20-23
20.5-22

21-22

21.0-22

20-23

15.5

Rate f%ate Ret. Remarks
Function Fife: e
B Do
TLm 48 hr. | 1076 (8.2 mg/L
DO Source
Carl's Lake
T.T_,m 1 day 1076 [7.4-8.6 mg/L Lot 1
Carl's Lake
TLm 1 day 1076 7.2-8.0 mg/L Lot 2
Carl's Lake
TL 1 day 1076 -- Lot 1
m v
: Carl's Lake
i 1"m ! day 1076 17,0-8.2 mg/L Lot 2
Lake
TLm I day 1076 |6.9-8.0 mg'L. Minnetonka
Carl's Lake
TLm 2 days 1076 |7.4-8.6 mg/L Lot 1
Carl's Lake
TLm 2 days | 1076 {7.2.8 0 mg/L Lot ¢
Carl's Lake
TLm 2 days | 1076 - Lot 3
Carl's Lake
TLm 2 days | 1076 |7.0-8.2 mg/L Lot 2
Lake
TLm 2 days [ 1076 {6.9-8.0 mg/L Minnetonka
TL 3 days | 1076 -- --
m
rL 4 days | 1076 -- -~
m
TL 5 days | 1076 -- -~
m
TL 6 days | 1076 -- --
m
TL 72 hr., | 1076 [8.2 mg/L NA
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— 2 — s — h —_— - r R — f
| ' Stimulus Temp. Range H :
Experimental ! ! X . Rate Rate ! Rej.
Stimuius | +Jreanism f pHa bita1 Response Ic l/! btuod::ed i Function | Effect ' No. Remarks
m )
I £ i L
- . = e e . B +
! Riuegill fingerling:
LAS Lepomis macrochirus lab death 2.t - Tl’m 72 hr. | 1076
Biuegill fingerlings
LAS | Lepomis macrochirus abh death 2.1 - TL 96 hr. 1076 |
~ Fathead minnow rate function is a graphical
LAS Pimephales promelas lab death 3.4 21%1 TLm | day 1192  interpolation
Fathead minnow irate function is a graphical
LAS ' Pimephales promelas lab death | 21t "I‘Lm 2 days 1192 interpolation
i ; :
! Fathead rminnow . ! ; rate ‘anction is a graphical
LAS Pimephales promelas lab death 2.8 21rl i TLm 3 days [ 1192 {inte polation
‘ Fathead minnow ! .rate function is a graphical
LAS Pimephales promelas lab death 2. 211 TLr\ 4 days [1192 linterpolation
Fathead minnow i rate function 1s a graphical
LAS Pimephales promelas lab death a5 i 21t ; TLm . 5Sdays [1192 .interpolation
Fathead nunnow | | jrate tunction is a graphical
LAS Pimephales promelas lab death 2. 21 %1 ; ‘1‘I,m ‘' days | 1192 linterpolation
1
Fathead minnow ! irate function is a graphical
LAS Pimephales promelas lat " leath | 2 PARE :’L,m “days | 1192 jinterpoiation
Fathead minnow : ‘ ; ’ .rate function is a graphical
LAS Pimephales promelas l lab | death 2. 4 2111 i TLm 8 days | 1192 |interpolation
“athead minnow ‘rate function is a graphical
LAS . Pimephales promelas lab death 2.3 21¢&1 b Lm 9 days | 1192 Jinte rpolation
Goldfish :
Lead | arassius auratus lab death 110.0 19-25 LC50 7 days | 1017 i
. Goldfist
Lead " Larassius auratus lab death 60.0 19.25 LCI 7 days | 1017
Lead w. o calcium Goldfish l
carbonate ‘ Carassius auratus i lab death 6.6 19-25 LC.;O 7 days | 1017
Lead w’': <alcium ' Goldfish i ) :
carbonate | Carassius auratus ) iab death - 19-25 p LGy 7 days : 1017
Fathead minnow H 1 3
Lead acetate i Pimephales promelas i b death 11406 I 25 ILm 24 hr. [1130
I |




sS

E . tal Stimulus Temp. Range ‘ - ‘ Rat Ref
. s xperimen . ) Lo | Siedied ate ate ef,
Stimulus Orpanisn Habitat Response ,h” St ‘((u d Fanction | Rffect | N Remarks
—_ —_— T — [ — Y S —— —_
Fathead minnow ! : ‘
Lead acetate Pimephales promelas lab death ‘ 10. 4 25 [ TLm 48 hr, | 1130
Fathead minnow ! ‘
Lead acetate Pimephales promelas lab death ! 7.48 25 ‘, TLm 96 hr. 1130
Bluegill , f
Lead chloride Lepomis macrochirus lab death i 25.9 25 TL | 24 hr. | 1130
Bluegill | ; ,
Lead chloride Lepomis macrochirus | lab i death | 24.5 25 | TL 48 hr. | 1130
I H i
Bluegill : !
Lead chloride omis macrochiruys | lab death 23.8 . 25 TLm 96 hr. | 1130
Bluegill | : ;
Lead chloride Lepomis macrochirus lab death I 482. ; 25 TLm 24 hr. | 1130
Bluegill ! : . !
Lead chloride Lepomis macrochirus . lab death | 463. { 25 TLm , 48 hr. | 1130
Bluegill : :
Lead chloride Lepomis macrochirus ! lab death ‘ 442. ) 25 TLm 96 hr. | 1130
Fathead minnow | ‘
Lead chloride Pimephales promelas ! lab death ; 8.18 . 25 TLm 24 hr. ! 1130
1 I
Fathead minnow ; '
Lead chloride Pimephales promelas | lab death i 5.99 25 ! TLm 48 hr. | 1130
Fathead minnow : i
Lead chloride Pimephales promelas lab death I 5.58 25 TLm 96 hr. | 1130
Fathead minnow ‘
Lead chloride Pimephales promelas | lab death I 11.5 25 TLm 24 hr. | 1130
1
Fathead minnow ‘
Lead chloride Pimephales promelas lab death I 11.5 25 TLm 48 hr. | 1130
Fathead minnow
Lead chloride Pimephales promelas lab death 7.33 25 TLm 96 hr. | 1130
Fathead minnow i
Lead chloride Pimephales promelas lab death 482. 25 TLm 24 hr. | 1130
Fathead minnow
Lead chloride Pimephales promelas lab death 482. 25 TLm 48 hr. | 1130
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k. . tal Rtin\ulus T'emp. Range Rat { Rat ! Ref
. sz Xperimenta . L ! el Studied ate ate el
Stimulus Organism abitat Response S \:)(15( " Function | Effect | N Remarks
Fathead minnow ; !
Lead chloride Pimephales promelas lab death ] 482. 25 I TL 96 hr. 1130
| m
Goldfish
Lead chloride Carassius auratus lab death | 45.4 25 TL 24 hr. (1130
— i
Goldfish ; ' | '
Lead chloride Carassius auratus lab death y 31.5 , 25 TLm 48 hr. 1130
Goldfish | ;
Lead chloride Carassius auratus lab death | 31.5 : 25 TLm 96 hr, (1130
Guppies i ‘ \ :
Lead chloride Lebistes reticulatus lab death 24.5 25 ! TLm 24 hr. 1130
Guppies ! ¢ i
Lead chloride Lebistes reticulatus lab death 24.5 25 T da 48 hr. [1130
Guppies !
Lead chloride Lebistes reticulatus lab death 20.6 ) 25 TLm 96 hr. [1130 I
Stonefly { i
Lindane P. californica lab death | 12 15.5 I_.C50 . 24 hr. 687
Stonefly | ‘
Lindane P. californica lab | death 8.0 15.5 LCys i 48 hr. 687 |
Stonefly . . ; ¥ !
Lindane P, californica lab death X 4.5 15.5 ! J..C50 [ 96 hr. 687
Harlequin fish : :
Lirostanol Rasbora heteromorpha lab death | 0.42 ' 18-20 TLm i 24 hr. 546
Harlequin fish . ;
Lirostanol Rasbora heteromorpha:, lab death i 0.22 I 18-20 TLm 48 hr. 546
. | i
Harlequin fish i ! :
Lissapol NX Rasbora heteromorpha: lab death } 3.9 18-20 TLm 24 hr. 546
Harlequin fish
Lissapol NX Rasbora heteromorpha lab death 3.6 18-20 TLm 48 hr. 546
Harlequin fish
Lubrol L Rasbora heteromorpha lab death 17.5 18-20 TLm 24 hr. 546 hard water
Harlequin fish
Lubrol L Rasbora heteromorpha| lab death 16 18-20 TLm 48 hr. 546 hard water




LS

Stimulus

Qrganism

Lubrol L

Lubrol L

Malachite

Malachite

Malachite

Malachite

Malachite

Malachite

Malathion

Malathion

Malathion

Malathion

Malathion

Malathion

Malathion

green

green

green

green

green

green

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harleqair fish
Rasbora heteromorpha

Rainbow trout
Salmo gairdnmerii
Rainbow trout
|Salmo gairdnerii

Harlequin fish
Rasbora hetervmorpha

Harlequin fish
Rasbora heteromorpha

Daphnia
 Daphnia magna Straus
. Daphnia
Daphnia magna Straus
Daphnia
Daphnia magna Straus
Daphnia
Daphnia magna Straus
Daphnia
Daphnia magna Straus
Daphnia
Daphnja magna Straus
Daphnia
Daphnia magna Straus

1

Experimental
Habitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

‘ Response

1__ S

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

Stimulus
-

myg/i

15,5

1

1

b
e

12.5 |

0.28

. 0006

. 0007

.0008 |

Temp. Range
Studied
K

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

19-22

19-22

19-22

19-22

19-22

19-22

19-22

Rate
Fraction

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL

m

mortality

mortality

mortality

mortality

mortality

mortality

mortality

Rate Ref.

Effect | No. Remarks
l

24 hr. | 546 soft water

48 hr. | 546 soft water

24 hr. | 546 soft water

48 hr.| 546 ; soft water

24 hr.| 546 hard water
i 48 hr.| 546 hard water

24 hr.| 546 hard water
]

48 hr.| 546 hard water
% dead at % mortality

48 hr. 332 8.5 * 3,32
% dead at

48 hr. 332 10,0 * 6.71
% dead at

48 hr.| 332 5.0 £ 4,88
% dead at

48 hr. 332 10.0 % 6.71
% dead at

48 hr.| 332 20.0 % 5.97
% dead at

48 hr. 332 20.0 % 5,17
% dead at

48 hr, 332 30.0 * 5,92
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Stimulus Organism ! Exp;;:;:?tal '| Response Sﬁz&j{“}‘s Te?t[\)%cgfe(:nge F‘f::t;on El?}?:f' . 1}\1901.' Remarks
Daphnia o % dead at % mortality
Malathion Daphnia magna Straus lab death 0.001 19-22 mortality 48 hr. 332 26.7 1 6.60
Malathion g:pggz magna Straus lab death 0.002 19-22 mortality %;ée;f.at 332 6u. 0 £ 7.30
Malathion gngi::z magna Straus lab death 0.003 19 22 mortality "/2-4ie}al<:.at 332 43.3 £ 9,04
Malathion BZPEE: magna Straus lab death 0,004 19-22 mortality %ége;(:.at 332 66.7 £8.60
Malathion gZPEE: magna Straus la . death 0.005 19-22 mortality %ﬁ;:i‘at 332 86.7 £ 6.20
Malathion BZPEE:Z magna Straus lab death 0,01 19-22 mortality %4%63:3.“ 332 100.0 £ 0.0
Malathion giar;hee:l?ai:isnz::melas lab death 25. 25 TLm 24 hr 1187 soft water
Malathion i"ai;:il:::aizisngmelas lab death 23. 25 T Lm 48 hr. 1187 soft water
Malathion kl;iar:l::]galfa;ﬁsn;:_‘:mgla_s lab death 22 2¢ "I‘Lm 96 hr. 1187 soft water
Maliathion g;:f:lfai;inzgjmelas lab death 26. 25 TLm 24 hr, 1187 hard water
Malathion i?nﬂ:::lfa’l::nz::melas lab death 23, 2h TLrn 48 hr. 1187 hard water
Malathion &nt?::}?agngmelas lab death 22. 25 T Lm 96 hr. 1187 hard water
Malathion szt.ox@ lab death 0 010 15.5 LC%O 24 hr. 687
Malathion ZZOE lab death 0.006 15.5 LCSO 48 hr. 687
Malathion Sgt.o@ lab | death 0.0011 15.5 LCSO 96 hr. 687
Malathion Sgt.o::flli}f,orgj ca lab ! death 0.035 15,5 LC 24 hr. 687

50
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Stimulus l

| Organism |
— I —_ 4+
Stonefly
Malathion P, californica
Stonefly
Malathion P, californica
Stonefly
Malathion Claassenia sabulosa
Stonefly :
Malathion Claassenia sabulosa
Stonefly |
Malathion | Claassenia sabulosa
Stonefly .
Malathion P, californica
Stonefly
Malathion P. californica
Stonefly
Malathion P. californica
Harlequin fish
Manoxol Rasbora heteromorpha,
Harlequin fish
Manoxol Rasbora heteromorpha
Goldfish
Mercury Carassius auratus
| Goldfish
Mercury Carassius auratus
Methyl 1 Bluegill
methacrylate l Lepomis macrochirus
Methyl Bluegill
methacrylate Lepomis macrochirus '
Methyl Bluegill
methacrylate Lepomis macrochirus
Methyl ‘ Fathead minnow
methacrylate ‘ Pimephales promelas

. i Stimulus
Experimental ' P
. Respunse ¢
1abitat s
0
lab ; death | 0.020
; .
lab | death 0.010
I
lab : death i 0.013
|
lab . death 0.006
DI
lab death 0.0028
’ |
lab : death 0.035 '
{
lab i death 0.020
lab death 0.010
.
|
lab death 66
lab death 27
!
lab death 0.82
lab ' death 0.36
|
lab | death 368. 1
lab ! death | 357.5
!
[ ' |
lab i death 232.2 |
lab ‘ death 421.2

Temp. Rangeil|

Studied

15.5

15,5

15.5

18-20

18-20

19-25

19-25

25

25

25

25

|

Rate
Funcuon

LC50

LCso

" LC

50

LC,50

LCSO

LC'SO

LC

50

TL

TL

LC

50

LC

TL

TL

TL

TL

F_R atﬁ' R\f[ 1 Remarks
48 hr. 687
96 hr. 687
24 hr. 687
48 hr. 687
96 hr. 687
24 hr, 687 |
48 hr. 687 l
96 hr. 687
24 hr, ] 546 soft water
48 hr. ' 546 soft water
7 days 1017 ||
, |
7 days l 1017
|
24 hr 1252 soft water
48 hr. 1252 soft water
96 hr. 1252 soft water
24 hr. 1252 soft water




Stimulus

Methyl
methacrylate

Methyl
methacrylate

Methyl
methacrylate

Methyl
methacrylate

Methyt
methacrylate
Methyl
methacrylate

Methyl
methacrylate

Methyl
methacrylate
Methy.
metha« rylate
Methy:
methacrylate
Methy!
methacrylate

Methyl
methacrylate

Methyl
methacrylate
Methyl
methacrylate
Methyl

methacrylate

Methyl
methacrylate

Organism

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promeias

Fathead minnow 1
Pimephales promelas

Fathead minnow
Pimephales promelas

Carassius auratus

Carassius auratus

Fathead mannow
Pimephales promelas

Goldfish

Goldfish

Goldfish
Carassius auratus

Guppure=

Lebistes reticulatus

Guppies
Lebistes reticulatus

Fxperimental
Ha'ntas

iab

lab

lab

lab

lab

lab

.at

lah

lab

lab

lab

lab

lab

lab

lab

lab

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

Stinulus
fct
mg/

334.2

159.1

455.1

455, 1

160.2

498.6

338.2

310

391

368.1

320 0

423.3

423.3

277.1

368.1

368. 1

Temp. Range
St%died

25

25

25

25

A

25

25

25

25

25

25

25

25

25

25

C

Rate
Function

Rate
Effect

48 hr.

9¢ hr.

24 hr,

48 hr,

9t hr

24 hi

48 hr.

96 hr

24 hr

48 hr.

96 hr.

24 hr.

48 hr.

96 hr.

24 hr.

48 hr

1252

1252

1252

1252

452

1252

1252

1252

1252

1252

Remarks

T m— e ——

soft water

soft water

soft water

soft water

soft water

hard water

hard water

hard watezx

hard water

hard water

hard water

soft water

soft water

soft water

soft water

soft water
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F neriment.] l Bl L T Ttange ? - | -
s iment. Cate < ate s
Stimulus Organsr y,] . n‘ ‘ Rewoye . . at ¢ Remarks
Plabarat RO TS Foct
JR— F ————— e s . [ - —_— -—-l»-
Methyl Guppies ' ' T
methacrylate Lebistes reticulatus lab death | 368.1 25 TLm ' 96 hr. 1252 soft water
Methyl Fathead minnow ' ' i
parathion Pimephales promelas . lab death 12.6 . 25 ! TLm 24 hr. 1187 soft water
Methyl Fathead minnow i | | I
parathion | Pimephales promelas lab death 10,7 25 : TLm i 48 hr. 1187 soft water
Methyl i Fathead -minnow :
parathion Pimephale+ promelas lab death 10. 4 25 : TLrn 96 hr. 1187 soft water
Methyl Fathead ninnow ! :
parathion Pimepliales promelas lab death 13.7 25 TLm 24 hr. 1187 hard water
Methyl Fathead minnow i
parathion | Pimephales promelas lab death i2.6 25 : TLm 48 hr. 1187 hard water
Methyl ' Fathead minnow i
arathion i Pimephales promelas lab death 10.4 25 : TL 96 hr. 1187 hard water
P : m
Methyl Red crawfish i
parathion Procamburus clarki lab death 0.05 16-32 ' TLm 24 hr. 904
1 |
Methvl l Red crawfish ! i I
parathion Procamburus clarki lab death 0.04 16-32 : TLm 48 hr. ! 904
Metth. 1 ! Red crawfish ) .
parathion : Procamburus clarki lab death 0.04 16-32 X TLm 96 hr. | 904
f Stonefly ; i
Methoxychlor P, californica lab death 0.030 15.5 : LC50 ; 24 hr. 687
i |
Stonefly |
Methoxychlor P. californica lab ! death 0.008 15.5 ; LC,50 i 48 hr. 687
Stonetly | i [
Methoxychlor * P, californica lab ' death 0.0014 15.5 . LC50 96 hr. 687
. — |
Stonefly ;
Molinate P. californica lab death 2.30 L5.5 LCSO i 24 hr. 687
Stonefly !
Molinate P. californica lab . death 0.70 15.5 | LC50 | 48 hr. 687
Stonefly ‘ |
Molinate P. californica lab death 0.34 | 15.5 LC50 96 hr. 687
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Stimulus

Organism

Experimental
Habitat

Response

Stimulus
[c]
mg/l

Temp. Rang:f
St%ﬂjed
[¢f

Rate
Fundtion

Rate
Effect

Reij.
No.

Monoxone

Monoxone

Monuron

Monuron

Mystox LSC/P

Mystox LSC/P

Mystox LSC/P

Mystox LSCP

Mystox LSE/L

Mystox LSE/L

Mystox LSE/P

Mystox LSE/P

Mystox LSL

Mystox LSL

Mystox LSL

Mystox LSL

Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salino gairdnerii

Harlequin fish
Rasbora heteromorphal

Harlequin fish
Rasbora heteromorphal

Harlequin fish
Rasbora heteromorpha‘

Harlequn fish
Rasbora heteromorph

Rainbow frout
Salmo gairdneri
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorphd

Harlequn fisi
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorphd

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

death

death

death

death

death

death

death

death

death

death

death

death

death

2, 000

900

180

100

68

36

47

24

12.0

18-20

18-20

18-20

18-20

18-20

16 218

18-20

18-20

18-20

13-20

18-20

18-20

18-20

18-20

18-20

18-20

il

TL

TL

TL

TL

TL

m

TL

TL

TL

TL

TL

TL

TL

TL

TL

TL

24 hr

48 hr

24 hr.

48 hr.

24 hr

48 hr

24 hr

48 hr

24 hr.

48 hr

24 hr.

48 hr.

24 hr.

A8 hr.

24 hr.

48 hr.

546

540

546

546

346

546

146

Y4t

546

546

546

546

546

546

546

546

hard water

hard water

soft water

soft water

hard water

hard water

soft water

soft water
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Stimulus

Vrganisr

Mystox LSL/L
Mystox LSL/L
Mystox LSL/P
Mystox LSL/P
Nalco 201
Nalco 201
Nalco 240
Nalco 240
Nalco 243
Nalco 243
Naled

Naled

Naled

Nematocide
18133

Nematocide
18133

Nickelous
chloride

—_ +
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Harlequin fish \
Rasbora heteromorpha!

Harlequin tish
Rasbora heteromorpho
Harlequin tish
Rasbora heteromorpha

Harlequn fish
Rasbora heteromorpha;:

tat ‘ejquin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Stonefly
P. californica
Stonefly
P, californica
Stonefly
P, californica

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Bluegill
Lepomis macrochirus -

l

W

LT e ———

a -

ab1ta- Reains.
[
1
lab ! death
lab ;I death
lab death
|
lab death
i
lab death
lab death
lab death
lab death
lab death
lab death
lab death
tab ! death
lab death
lab death
lab ) death
tab + death

urrlus

330

180

80

68

0 28

0.027

0.016

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

25

TL

TL

m

Rate Re
Firiect N
24 hr. 546
48 hr. 546

24 hr, 546
48 hr. 546

24 hr. | 546

48 ar, i 546
{

24 hr. | 540
|

48 hr. | 546
I

24hr. | 546

48 hr. | 546

24 hr. 687

48 hr. i 687
1

96 hr. 687

24 hr, 546

48 hr. 546

24 hr. ' 1130

‘ soft water
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Stimuius

Temp. Range

. A Experimental . Rate Rate Ref.
Stimulus Organism Habitat Response [c] Studied Fanction Eifect N Remarks
mg/1 C

Nickelons Bluegill

chloride Lepomis macrochirus lab death 15.9 25 TLm 48 hr. 1130 soft water
Nickelous Bluegill

chloride Lepomis macrochirus lab death 5.18 25 TLm 96 hr. 1130 soft water
Nickelous Bluegill

chloride Lepomis macrochirus lab death 11.3 25 TLm 24 hr. 1130 soft water
Nickelous Bluegill

chloride Lepomis macrochirus lab death 8.67 25 TJ..m 48 hr. 1130 soft water
Nickelous Bluegill

chloride Lepomis macrochirus lab death 5,36 25 1 L'rn 96 hr. 1130 soft water

Nickelous Bluegill not

chloride Lepornis macrochirus lab death found 25 TLm 24 hr. 1130 hard water
Nickelous Bluegill

chloride Lepomis macrochirus lab death 82.1 25 TLm 48 hr. 1130 hard water
Nickelous Bluegili

chloride Lepomis macrochirus iab death 39.6 2~ [‘.L,m 96 hr, 1130 hard water

Nickelous Fathead minnow

chloride Pimephales promelas lab death L3.5 25 TLm 24 hr. 1130 soft water

Nickelous Fathead minnow

chloride Pimephales promelas lab death 7.91 25 L 48 hr. 1130 soft water

'

Nickelous Fathead minnow

chloride Pimephaies promelas lab death 5.18 25 Ti. . 9¢ hr. 1130 soft water

Nickelous Fathead minnow

chjoride Pimephales promelas lab death 10. 4 25 TLm 24 hr 1130 soft water
Nickelous Fathead minnow

chloride Pimephales promelas lab death 5,93 25 TLm 48 hr. 1130 soft water
Nickelous Fathead minnow

vhica ole Pimephales promelas lab death +.58 25 TLm 96 hr. 1130 soft water
vickelous Fathead minnow

chioride Pimephales promelas lab death 104, 25 TLm I 24 hr. 1130 hard water
Nickelous Fathead minnow

chloride Pimephales promelas lab death 59.3 25 TL 48 hr. 1130 | hard water




$9

Stimulus

Nickelous
chloride

Nickelous
chloride

Nickelous
chloride

Nickelous
chloride

Nickelous
chloride

Nickelous
chloride

Nickelous
chloride

Nickelous
chloride

Nicke..-us
chloride

Nickelous

chluride

OMPA

OMPA

OMPA

OMPA

OMPA

OMPA

—_— P

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Goldfish
Carassius auratus

Goltdfish

Carassius auratus
Goldfish

Carassius auratus
Guppies

Lebistes reticulatus
Guppies

Lebistes reticulatus

Guppies
Lebistes reticulatus

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

lab

lab

lab

lab

lab

lab

lab

lab

labh

lab

lab

lab

lab

lab

lab

lab

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

42, 4

79.1

51.6

44,5

34,1

> 1800

1600

135

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

st

T T

96 hr.

24 hr,

48 hr.

96 hr.

24 hr.

48 hr. |
96 hr.
24 hr.
48 hr.
96 hr.
24 h’r.
48 hr.
96 hr.
24 hr.
48 hr.

96 hr

1130

1130

1130

1130

1130

1130

1130

1130

1130

1130

1187

1187

1187

+ 187

1187

1187

hard water

hard water

hard water

hard water

soft water

soft water

soft water

soft water

soft water

soft water

soft water

soft water

soft water

hard water

hard water

hard water



Stimulgs © T R
Sti 1 QOrganism Experimental Response 17‘2‘-} e “:t}:die:nge ! Rate Rate Ref R k
imulus Tganis Habitat P mg/l ! o ! Function Effect No. emarks
Bluegill
0-nitro phenol Lepomis macrochirus lab death 66.9 20 TLm 24 hr, 1163
Bluegili
0-nitro phenol Lepomis macrochirus lab death 46.3-5]. 6 20 TLm 48 hr. 1163
Harlequn fish
o.p. DDT Rasbora heteromorpha lab death 0.03 18-20 TLm 24 hr, 546
Harlequin fish
o.p. DDT Rasbora heteromorpha lab death -- 18-20 TL 48 hr. 546
m
Chinook salmon °
Oxygen ?x}x}cor&xﬁ:hus lab oxygen 0.79 58.0 F ppm/1b/gpm| % hr. 264 creek
shawits consumption
Chinook salmon o
Oxygen ?xﬁcor}:xﬁchus lab vxygen 0.39 58.0°F ppm/1b/gpm| L hr 264 ~ontrol
tshawitsha consumption
Chinook salmon ! ~ o ' .
Oxygen Oxﬁcorhyﬁchus lab uxygernr v 76 58.5 F ppm/lb/gpm 3 hr 264 creek
tshawitsha ¢onsumption|
Chinoor salmot °
Oxygen tOncor_l: n:hus lab oxyge;:_ 0. %9 58.5 F ppm/lb/gpm‘ 4 hr, 264 control
shawitsh consumption
Chinook salmon o
Oxygen ?z;lcor.ller:chus lat. oxygen (AR 59.2°F ppm/1b/gpm]| 1 hr, 264 creek
shawitsha consumption
Chinook salmorn ' .0
Oxygen Oncorhynchus lab oxygen 0.40 59.2°F ppm/1b/gpm| 1 hr 264 control
tshawitsha ¢ msumption,
Chinook salmon o
Oxygen ?xic?‘.lzzﬁ;hus lab cm;):yger;. 0.70 60.1°F ppm/1b/gpm| 2 hr, 264 creek
shawits: umption
Chinook salmon °
Oxygen %)_?cor_tzzﬁchus lab oxygex‘:' 0. 42 60. 1 F ppm/1b/gpm 2 hr. 264 control
vhawitsha consumption|
Chinook salmon o
Oxygen Oncorhynchus lab oxygen 0.64 61.4°F ppm/1b/gp. 3 hr. 264 creek
tshawitsha consumption|
+ Chinook salmon . °
Oxygen | Oncorhynchus lab oxygen 0. 44 61.4 F ppm/1b/gpmi 3 hr 264 control
tshawitsha ‘consumption’ |
Chinook salmon ! ! ° !
Oxygen Oncorhynchus lab oxygen 0.82 62.4 F ppm/1b/gpm| 4 hr. 264, creek

tshawitsha

consumption
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Stimulus

Organistr

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Oxygen

Chinook salmon

Oncorhznchus
tshawitsha

Chinook salmon
Oncorhynchus
tshawitsha
Chinook salmon
Oncorhynchus
tshawitsha
Chinook salmon
Oncorhynchus
tshawitsha
Chinook salmon
Oncorhynchus
tshawitsha
Chinoock salmon
Oncorhynchus
tshawitsha
Chinook salmon
Oncorhynchus
tshawitsha
Chinook salmon
Oncorhynchus
tshawitsha
Chinook salmon
Oncorhynchus
tshawitsha
Chinook salmon
Oncorhznchus
tshawitsha
Chinook salmon

Oncorhmchus
tshawitsha

Chinook salmon
Oncorhynchus
tshawitsha

Chinook salmon

Oncorhynchus

tshawitsha
Chinook salmon
Oncorhynchus
tshawitsha

Chinook salmon

Oncorhynchus
tshawitsha

F overimental
Tahitat

Res. Se

R S L,

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

oxygen |
consumption|

!
oxygen, '
consumption.

oxygen '
consumption
oxygen
consumptioni
' oxygen
consumption
»
oxygen !
consumption|

oxygen
consumption:
.

i
oxygen '
consumption:

| oxygen
{consumption
' i
! oxygen
rconsumption
i
i oxygen
iconsurnp’cion:

oxygen
Iconsumptionl
‘ :
1 I
. oxygen
iconsumptioni
oxygen
consumption,

oxygen
consumption

= =

“.mulus

Temy liinge

dred

62.4°F

63.7°F

63.7°F

53.0°F

53.0°F

53, 0°F

53.0°F

53, 0°F

53.0°F

53,0°F

53.0°F

53,0°F

53,0°F

53.0°F

53,0°F

ppm/1b/gpm|
1
i
t

*ppm/1b/gpm

i ppm/1b/gpm

i
|
f

jppm/1b/gpm)

H

i

I Ppm/lb/gpm,

ppm/1b/gpm|
! PPm/lb/gpm‘
ppm/1b/gpm|
ppm/1b/gpm
ppm/1b/gpm|

ppm/1b/gpm

| ppm/1b/gpm|

ppm/1b/gpm|

ppm/lb/gpm

Rate

ttect No Remarks
4 hr. 264 control
5 hr. 264 creek
5 hr. 264 control
% hr. 264 well
ibr. | 264 control
3 hr 264 well
thr. | 264 control
1 hr. 264 well
1 hr. 264 control
2 hr. | 264 well
2 hr. 264 control
3 hr. | 264 well
3 hr. 264 control
4 hr. 264 well
4 hr. 264 control
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E . tal Stimulus Temp. Range
Stimulus Organism xpert)r.nen 2 Response [c] Studied
Habitat mea/l 9¢
Chinook salmon °
Oxygen Oncorhynchus lab oxygen 0.56 53.0°F
tshawitsha consumption| ,
Chinook salmon : o
Oxygen Oncorhynchus lab oxygen 0.31 53.0°F
tshawitsha consumption)
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption| 23.8 5
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption' 47,4 Io
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption| 68.9 15
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption; 80.0 20
Brook trout ! oxygen
Oxygen Salvelinus fontinalis | lab consumption 1.46 i 5
Brook trout i oxygen
Oxygen Salvelinus fontinalis lab consumption 1.65 10
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption 1.85 15
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption; 2.08 20
. |
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption 0.0429 5
Brook trout oxygen H
Oxygen Salvelinus fontinalis lab - consumption;  0.0380 10
Brook trout oxygen :
Oxygen Salvelinus fontinalis lab consumption! 0.0342 15
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption 0.0310 20
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption| 6.26 5
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption| 6.27 10
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption 6.33 15
Brook trout oxygen
Oxygen Salvelinus fontinalis lab consumption 6.45 20

Rate Rate Ref. Remark
Function Effect No. ™ s
ppm/lb/gpm 5 hr. 264 well
ppm/lb/gpm 5 hr. 264 control
5-10°C stimulus as O, uptake in
QlO =4.2 926 ml/gr/hr
10-15°C
QIO = 2.1o 926
15-20°C
Qlo =1.4 926
QlO ° 926
5-25°C stimulus based on diffusion rate
Q, =1.27 | 926 |} D (cm?/sec x 10°)
QIO 926
Q10 926
QIO . 926
5-25°C stimulus based on absorption coef.
QIO =1.23 926 a (ml Oz/ml HZO' 760 mm, POZ)
QIO 926
QIO 926
QlO . 926
5-20"C stimulus based on permeation coef.
Q. =1.05 926 D' = ax 10 (x 102)
Q10 926
QlO 926
Q 926
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Stimulus

Temp. Range

. . Experimental ! 1 . . Rate Rate Ref
Stimul Org spor ; ol St died
imulus rganism | itat Response -~ ! )(:P Function Effect No. Remarks
B I oxygen )
O2 Esox lucius not available 0.72 15 threshold| 897
. | oxygen
O2 Esox lucius | not available 1.4 ; 29 threshold| 897
Oncorhynchus f ! oxygen
O2 gorbuscha not available 1.99 H 17 threshold| 897
Oncorhynchus . oxygen
O2 gorbuscha not available 3.36 25 threshold| 897
Perca : oxygen
02 fluviatilis not available 0.4 | 15 threshold| 897
Perca i ! oxygen
O2 fluviatilis ! not available | 1.4 25 threshold| 897
Rutilus | oxygen
Oz rutilus not available 0.6 15 threshold| 897
—_— t 1
Rutilus ' oxygen
o, Tutilus not available bo1e 23 threshold | 897
Salmo ' oxygen
O2 salar i not available 1.51 ; 15 threshold 897
Salmo ' | oxygen
02 salar , mot available 2.85 1 25 threshold 897
Oxine - Rainbow trout | i
copper Salmo gairdnerii . lab death 0.30 | 15 and 25 TLm 24 hr, 546
) i
Oxine- Rainbow trout i
copper Salmo gairdnerii lab death 0.14 ; 15 and 25 TLm 48 hr. 546
— i
Stonefly )
Oxydemetonmethyl P. californica lab death 0.960 15.5 LC5 0 24 hr. 687
Stonefly
Oxydemetonmethyl P. californica lab death 0.150 15.5 LC5 0 48 hr. 687
Stonefly
Oxydemetonmethyl P, californica lab death 0.035 15,5 LC50 96 hr. 687
Harlequin fish
Panacide Rasbora heteromorpha lab death 0.6 18-20 TL 24 hr. 546
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Stimulus

Temp. Range

Stimulus Organism Experu.nental Response [l Studied Rat.e Rate Rel. Remarks
Habitat O Function Effect No.
mg/l [¢]

Harlequin fish

Panacide Rasbora heteromorpha lab death 0.38 18-20 TLm 48 hr. 546
Rainbow trout

Panacide Salmo gairdnerii lab death 0.8 18-20 TLm 24 hr. 546
Rainbow trout

Panacide Salmo gairdnerii lab death 0.54 18-20 TLm 48 hr. 546
Fathead minnow

Paraoxon Pimephales promelas lab death 0. 41 25 TLm 24 hr. 1187 soft water
Fathead minnow

Paraoxon Pimephales promelas lab death 0.37 25 TLm 48 hr. 1187 soft water
Fathead minnow

Paraoxon Pimephales promelas lab death 0.33 25 TLm 96 hr. 1187 soft water
Fathead minnow

Paraoxon Pimephales promelas lab death 0. 36 25 TLm 24 hr. 1187 hard water
Fathead minnow

Paraoxon Pimephales promelas lab death 0.28 25 TLm 48 hr, 1187 hard water
Fathead minnow

Paraoxon Pimephales promelas lab death 0.25 25 TLm 96 hr. 1187 hard water
Stonefly no apparent

Paraquat P. californica lab effect 100.0 15.5 LC50 24 hr, 687
Stonefly no apparent

Paraquat P. californica lab effect 100.0 15.5 LSy, 48 hr. 687
Stonefly no apparent

Paraquat P. californica lab effect 100.0 15.5 LC‘,_.’0 96 hr. 687

Paraquat-di (methyl) Harlequin fish

chloride Rasbora heteromorpha lab death 45 18-20 TLm 24 hr. 546

Paraquat-di (methyl) Harlequin fish

chloride Rasbora heteromorpha lab death 32 18-20 TLm 48 hr. 546
Stonefly

Parathion P, badia lab death 0.008 15.5 LC50 24 hr. 687
Stonefly

Parathion P, badia lab death 0.0056 15.5 LC 48 hr. 687

50




L

Stimulus

Temp. Range

R Esperimental . s Rate Rate Ref.
Stimulus Organism labitat Response [cl . 5’»\‘-;1#'(1 Function Effect No. Remarks
mg/i @
Stonefly
Parathion P. badia lab death 0.0042 , 15.5 LCSO 96 hr. 687
}
Stonefly ‘
Parathion P. californica lab death 0.028 i 15.5 LC50 24 hr, 687
Stonefly I
Parathion P. californica lab death 0.011 15.5 LCSO 48 hr. 687
1
Stonefly i
Parathion P. californica lab death 0.0054 | 15.5 LC50 96 hr. 687
Stonefly !
Parathion C. sabulosa lab death 0.0088 i 15.5 LCSO 24 hr. 687
Stonefly t
Parathion C. sabulosa | lab death 0.0035 15.5 LC50 48 hr. 687
Stonefly ) [
Parathion C. sabulosa i lab death 0.0015 | 15.5 LCSO 96 hr. 687
Stonefly i
Parathion P, californica ! lab ‘death 0.028 15,5 LC50 24 hr. 687
i
Stonefly ;
Parathion P, californica lab death 0.011 15.5 LC50 48 hr. 687
Stonefly !
Parathion P. californica lab death 0.0054 . 15.5 LCSO 96 hr, 687
Bluegill
Parathion # 1 Lepomis macrochirus lab death 0.83 25 TLm 24 hr. 1187 soft water
Bluegill
Parathion # 1 Lepomis macrochirus lab death 0.71 25 TLm 48 hr. 1187 soft water
Bluegill
Parathion # 1 Lepomis macrochirus lab death 2.8 25 TLrn 24 hr. 1187 hard water
Bluegill
Parathion # 1 Lepomis macrochirus lab death 1.5 25 TLm 48 hr. 1187 hard water
Fathead minnow
Parathion # 1 Pimephales promelas lab death 1.6 25 TLm 24 hr. 1187 soft water
Fathead minnow
Parathion # 1 Pimephales promelas lab death 1.6 25 TL 48 hr, 1187 soft water




L

Stimulus

Oruvanisn

Parathion # 1

Parathion # 1

Parathion # 1

Parathion # 1

Parathion # 2

Parathion # 2

Parathion # 2

Parathion # 2

Parathion # 2

Parathion # 2

Penthion

Penthion

Penthion

Phenol

Phenol

Phenol

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Stonefly
P, californica

Stonefly
P. californica

Stonefly
P. californica

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

F mernmental
Tlabitat

e

lab
lab

lab

lab

': lab |
lab ;
i
; lab
!
' lab
lab I

! lab I

i lab :
lab
lab
lab
lab

lab

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

Stimulus
[

mg/i

2.9

2.8

0.130

0.039

0.0045

25,85

23,88

23,88

|
|

Temp.

e

25
| 25
25
25
25
25
25
25
25

25

15.5
15.5
15.5
25
25

25

Range
Stidied

Rate

Findction

TL
m

TL
m

TL
m

TL
m

TL
m

TL

m

TL
m

TL_.
m
TL

m

TL
m

LCs0

LC50

LC50
TL
TL

TL

; }:I:“t [i(ll Remarks
96 hr. 1187 soft water
24 hr. 1187 hard water
48 hr. 1187 hard water
96 hr. 1187 hard water
24 hr. 1187 soft water
48 hr. 1187 soft water
96 hr. 1187 soft water
24 hr. 1187 hard water
!

48 hr. ! 1187 hard water
96 hr. 1187 hard water
24 hr. 687

48 hr. 687

96 hr. 687

24 hr. 1252

48 hr. 1252

96 hr. 1252




€L

Stimulus

Organism

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Phenol

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Goldfish
Carassius auratus

Goldfish
Carassius auratus

Goldfish
Carassius auratus

Guppies
Lebistes reticulatus

Guppies
Lebistes reticulatus
Guppies
Lebistes reticulatus

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Harlequin fish
Rasbora heteromorpha

Experimental

Response

Tlabitat
lab death
lab death
lab death
lab death
lab death
|
! lab death
|
lab death
lab death
lab death
lab death
; lab death
]1 lab death
! lab death
lab death
lab death
lab death

Stimulus
ol
mp /1

40.60
40. 60
34,27
38.62
38.62I
32.00
49.86
49.13
44.49
49.86
49.86
39.19
8.2

6.8

Temp. Range
Stuadied
«

25

25

25

25

25

25

25

25

25

25

25

25

18-20

18-20

18-20

18-20

t

Rate

nction

TL
m

TL

m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

TL

Remarks

24 hr. 1252 soft water

48 hr. 1252 soft water

96 hr. 1252 soft water

24 hr. 1252 hard water

48 hr. 1252 hard water

96 hr. 1252 | hard water
|

24 hr. 1252

48 hr. 1252

96 hr. 1252

24 hr. 1252

48 hr. 1252

96 hr. 1252

24 hr. 546 hard water

48 hr. 546 hard water

24 hr. 54t soft water

48 hr. 546 soft water




L

Stimulus Oryanism
Harlequin fish
Phenoxytol Rasbora heteromorpha
Harlequin fish
Phenoxytol Rasbora heteromorpha
Phenylmercuric Rainbow trout
acetate Salmo gairdnerii
Phenylmercuric Rainbow trout
acetate Salmo gairdnerii
Stonefly
Phosdrin P. californica
Stonefly
Phosdrin P. californica
Stonefly
Phosdrin P. californica
Red crawfish
Phosphamidon Procamburus clarki
Red crawfish
Phosphamidon Procamburus clarki
Red crawfish
Phosphamidon Procamburus clarki
0-~Phthalic Fathead minnow
anhydride Pimephales promelas
0-Phthalic Fathead minnow
anhydride Pimephales promelas
0-Phthalic Fathead minnow
anhydride Pimephales promelas
0-Phthalic Fathead minnow
anhydride Pimephales promelas
0-Phthalic Fathead minnow
anhydride Pimephales promelas
0-Phthalic Fathead minnow
anhydride Pimephales promelas

Experimental

flabitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Response

death

death

death

death

;  death

death

death

death

death

death

death

death

death

death

death

death

Stimulus
i [ §

: mu /i

165

135

0.005

0.004
; 0.056
0.009
0.005

20.0

not found
not found 3
not found |
not found
not found

not found

Temp. Range
Studied

o
{

18-20

18-20

18-20

18-20

16-32

t6-32

16-32

25

25

25

25

25

25

|

Rate

EFandtion

TL

TL

TL

TL

LC

50

LCSO

LC

50

TL

TL

TL

TL

TL

TL

TL

TL

TL

—d

f:?rf:-t:t R\;f. Remarks
24 hr. 546
48 hr. 546
24 hr. 546
48 hr. 546
24 hr. 687
48 hr, 687
96 hr. 687
24 hr. 904
48 hr. 904
72 hr. 904
24 hr. 1252
48 hr. 1252
96 hr. | 1252
24 hr. | 1252
48 hr, | 1252
96 hr. | 1252




SL

Experimental

Stimulus Organism . Response
Habitat
0-Phthalic Fathead minnow
anhydride Pimephales.promelas lab death
0-Phthalic Fathead minnow
anhydride Pimephales promelas lab death
0-Phthalic Fathead minnow !
anhydride Pimephales promelas lab death
Stonefly
Picloram P. californica lab death
Stonefly .
Picloram P. californica ! lab death
Stonefly i
Picloram P, californica lab death
i
Rainbow trout i
Polyborchlorate Salmo gairdnerii lab death
Rainbow trout |
Polyborchlorate Salmo gairdnerii | lab death
I i
Potassium Stonefly
azide P. californica ! lab death
Potassium Stonefly
azide P. californica lab death
Potassium Stonefly
azide P. californica ! lab death
Potassium Fathead minnow |
chromate Pimephales promelas | lab death
Potassium Fathead minnow
chromate Pimephales promelas lab death
Potassium Fathead minnow
chromate Pimephales promelas lab death
Potassium Bluegill
dichromate Lepomis macrochirus lab death
Potassium Bluegill
dichromate Lepomis macrochirus lab death

(7bfjn\nlus l
|

IS
i
g/

I

not found !
|

not found '

1

not found -

120

90 |
\ 48
i
‘ 4200
I
2750

22

284.

171.

Temp. Range r

Stedied

\

18-20

18-20

25

25

25

25

i
l
|

Kate

Foone b,

TL
m

TL
m

TL
m

LCSO

LCso

LCSO

TL
m

L
m

LCBO

LC50

LC50

TL
m

TL
m

TL
m

TL

m

TL
m

1<ate
Ette of

24 hr,

48 hr.

96 hr.

24 hr.

48 hr.

96 hr,

24 hr.

48 hr.

24 hr.

48 hr.

96 hr.

24 hr,

48 hr.

96 hr.

24 hr.

48 hr.

Ret,

1252
1252

1252

b 46
546
687

687

1130
Li3a
1130
1130

1130

Remarks

soft water

soft water

soit water

soft water

soft water
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F..nerimental

] Stimulus

. S . se C
Stimulus QOrganism Tlabitat Response f |
mp/i
Potassium Bluegill
dichromate Lepomis macrochirus lab death 118.
Potassium Fathead minnow
dichromate Pimephales promelas lab death 39.6
Potassium Fathead minnow |
dichromate Pimephales promelas lab death 19.7
Potassium Fathead minnow 1
dichromate Pimephales promelas lab death 17.6
Potassium Fathead minnow i
dichromate Pimephales promelas lab death i 63.5
Potassium Fathead minnow '
dichromate Pimephales promelas lab death 35.4
Potassium Fathead minnow i
dichromate Pimephales promelas lab death | 27.3
Potassium Goldfish i
dichromate Carassius auratus lab death 122,
Potassium Goldfish ;
dichromate Carassius auratus lab death | 58.8 :
Potassium Goldfish ,
dichromate Carassius auratus lab death 37.5 :
|
Potassium Guppies |
dichromate Lebistes reticulatus lab death 113. '
Potassium Guppies
dichromate Lebistes reticulatus lab death 61.7
Potassium Guppies
dichromate Lebistes reticulatus lab death 30.0
Harlequin fish
pp. DDT Rasbora heteromorpha lab death 0.013
Harlequin fish
pp. DDT Rasbora heteromorpha lab - death --
Harlequin fish
Pyramin Rasbora heteromorpha lab death 40

Temp. Range¢
Studied
‘.)b

25

25

25

25

25

25

25

25

25

25

25

18-20

18-20

18-20

Rate Rate Ret.

Function Effect No. Remarks
TLm 96 hr. 1130 soft water
TLm 24 hr. 1130 soft water
TLm 48 hr. 1130 soft water
TL 96 hr, 1130 soft water

m
'I_‘Lm 24 hr. 1130 hard water
TLm 48 hr. 1130 hard water
TLm 96 hr. 1130 hard water
TL 24 hr, 1130
m
TL 48 hr, 1130
m
TL 96 hr. 1130
m
TL 24 hr. 1130
m
TL 48 hr. 1130
m
TL 96 hr. 1130
m
TL 24 hr. 546
m
TL 48 hr. 546
m
TL 24 hr. 546




LL

Stimulus O nisn

Harlequin fish

Pyramin Rasbora heteromorpha
Stonefly

Pyrethrum P, californica
Stonefly

Pyrethrum P. californica
Stonefly

Pyrethrum P, californica
Rainbow trout

Reglone Salmo gairdnerii
Rainbow trout

Reglone Salmo gairdnerii
Harlequin fish

Reglone Rasbora heteromorpha
Harlequin fish

Reglone Rasbora heteromorpha
Harlequin fish

Reglone Rasbora heteromorpha
Harlequin fish .

Reglone Rasbora heteromorpha °

Rhodamine B

Rhodamine B

Rhodamine B

Rhodamine B

Rhodamine B

Rhodamine B

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Channel catfish
Ictalurus punctatus

Channel catfish
Ictalurus punctatus

Channel catfish
Ictalurus punctatus

R

Esperimental
tiabitat

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Response

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

I
|
|
1
1

Stimulus
fel
/i

190

73

180

93

754

700

379

962

Temp. Range
Stredied

15.5

18-20

18-20

18-20

18-20

18-20

18-20

12

12

12

12

i ”I]i:"i‘i'”n ; F,I:IV:vIcCL "’\_‘“J Remarks
TLm 48 hr. 546

LC‘30 24 hr. 687

L650 48 hr, 687

LC50 i 96 hr. 687

!

TL_ 0 24hr. | 546 hard water
TLm E 48 hr. 546 hard water
TLm | 24 hr. 546 soft water
TLm 48 hr., 546 soft water
TLm 24 hr. 546 soft water
TL.m 48 hr. 546 soft water
LC50 24 hr, 288

LC 50 48 hr. 288

LCSO 96 hr. 288

LCSO 24 hr. 288

LCSO 48 hr. 288

LC 96 hr. 288

50
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Stimulus

Organism

ks perimental

Response

Rhodamine B

Rhodamine B

Rhodamine B

Rotenone

Rotenone

Rotenone

Salinity

Salinity

Salinity

Salinity

Salinity

Salinity

Salinity

Salinity

Salinity

Salinity

Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Rainbow trout
Salmo gairdnerii
Stonefly

P. californica

Stonefly
P. californica

Stonefly
P. californica

White catfish
Ictalurus catus
White catfish
Ictalurus catus

White catfish
Ictalurus catus

White catfish
Ictalurus catus

White catfish
Ictalurus catus
White catfish

Ictalurus catus

White catfish
Ictalurus catus

White catfish
Ictalurus catus
White catfish

Ictalurus catus

White catfish
Ictalurus catus

Habitat
lab death
lab death
lab death
lab death
lab death
|
‘I lab death
i lab death
!
| lab death
lab death
1 lab death
!
lab death
lab death
lab death
lab death
lab death
lab death

Stimulus
le)

me/1

10.0

15.4

19.6

10.5

15,4

20.8

Temp. Range

. . Rate Rate et
Stnudied 1 .
)J((“ € Function Effect No Remarks
12 LC50 24 hr. 288
12 LCSO 48 hr, 288
12 LCSO 96 hr. 288
15.5 LCSO 24 hr. 687
5. .
15.5 LC50 48 hr 687
15.5 LC50 96 hr. 687
{‘ LTSQ ITLm 60 hr.
22.5 P> 107 ! (salinity)| 582
TL,, 60hr
22.6 > 107 (salinity)| 582
TL,, 60hx}
22.7 > 107 (salinity): 582
TL,, 60hr}
22.7 52 (salinity)| 582
TL,, 60hr).
19.5 6 (salinity)| 582
TLm 60 hrl.
20.5 > 60 (salinity)| 582
TLm 60hr
20.8 > 60 (salinity) 582
TLméohr
20.8 > 60 (salinity)| 582
TL., 60hr
20.8 58 (salinity)] 582
TLyy, 60hr}
21 16 (salinity) 582




6L

B A tal Stimulus
Stimulus Organism xperlrlnen & Response led
Habitat el
Goldfish B
Selenium Carassius auratus lab death 12.0
Goldfish
Selenium Carassius auratus lab death 1.0
Red crawfish
Sevin Procamburus clarki lab death 5.0
Red crawfish
Sevin Procamburus clarki lab death 3.0
Red crawfish
Sevin Procamburus clarki lab death 2.0
Rainbow trout
Shell D50 Salmo gairdnerii lab death 250
| Rainbow trout
Shell D50 ___ _ | Salmo gairdnerii lab death 210
Shell 2, Harlequin fish .
4-D QR pellets Rasbora heteromorpha i lab death 7000
Shell 2, Harlequin fish i
4-D QR pellets Rasbora heteromorpha | lab death --
Shell 2, Rainbow trout :
4-D QR pellets Salmo gairdnerii ; lab death 7000
Shell 2, Rainbow trout ’
4-D QR pellets Salmo gairdnerii ! lab death 4800
|
Shell 2, Harlequin fish
4-D SR pellets Rasbora heteromorpha lab death 3950
Shell 2, Harlequin fish
4-D SR pellets Rasbora heteromorpha lab death 3100
Shell 2, Rainbow trout
4-D SR pellets Salmo gairdnerii lab death 3400
Shell 2, Rainbow trout
4-D SR pellets Salmo gairdnerii lab death 2400
Stonefly
Silvex P, californica lab death 5.20

Temp. Ronge
Stidhed

16-32

16-32

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

|

Rate Rate Rel. R ark
I Function Effect Ne. emarxs
LCSO 7 days | 1017
LC1 7 days | 1017
TL 24 hr. 904
m
TL 48 hr. 904
m
TL 72 hr. 904
m
TL 24hr, 546
m
TL 48hr. 546
m
TLm 24 hr. 546 hard water
TLm 48 hr. 546 hard water
TLm 24 hr. 546 hard water
TLm 48 hr. 546 hard water
TLm 24 hr. 546 hard water
TL 48 hr. 546 hard water
m
TL 24 hr. 546 hard water
m
TL 48 hr. 546 hard water
m
LC 24 hr. 687

50
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Lsperimental

Stimulus Organism Habitat Response

Stonefly

Silvex P. californica lab death
Stonefly

Silvex P. californica lab death
Rainbow trout

Simazin sand Salmo gairdnerii lab death
Rainbow trout

Simazin sand Salmo gairdnerii lab death

Simazin Rainbow trout

wettable powder Salmo gairdnerii lab death

Simazin Rainbow trout

wettable powder Salmo gairdnerii lab death

Slix Harlequin fish

(detergent) Rasbora héteromorpha lab death

Slix Harlequin fish

(detergent) Rasbora heteromorpha iab death
Harlequin fish i

S. N. 5215 Rasbora heteromorpha | lab death

t

Harlequin fish |

S. N, 5215 Rasbhora heteromorpha ' lab death

Sodium Stonefly |

arsenite P. californica : lab death

Sodium Stonefly

arsenite P. californica lab death

Sodium Stonefly

arsenite P, californica lab death

Sodium Stonefly

azide P, californica lab death

Sodium Stonefly

azide P. californica lab death

Sodium Stonefly

azide P. californica lab death

| Stimulus
fcl
mg/l

95

i 85

8.9

33

23

140

38

16

12

9.20

—p - —

Temp. Rangc

Str.died

o

15,5

15,5

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

18-20

(&

Ra |
Fuwtion

LC50

LC50

TL
m

TL
m

TL
m

TL
m

TLm
TL
TL
TL
TL
TL
TL
TL
TL

TL

Fl;:(tfr R\e(; Remarks
48 hr. 687
96 hr. 687
24 hr. 546
48 hr. 546
24 hr. 546
48 hr. 546
24 hr. 546
48 hr. 546
24 hr. 546
48 hr. 546
24 hr, 687
48 hr. 687
96 hr, 687
24 hr. 687
48 hr. 687
96 hr. 687
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Experimental

Stimulus

i sani s s I¢
Stimulus Oryanism Nabitat Response | o I-

Sodium Harlequin fish
chlorate Rasbora heteromorpha lab death 8600
Sodium Harlequin fish
chlorate Rasbora heteromorpha lab death -
Sodium Harlequin fish
nitrate Rasbora heteromorpha lab death 380
Sodium Harlequin fish
nitrate Rasbora heteromorpha | lab death 210
Sodium Rainbow trout l
pentachlorophenate Salmo gairdnerii i lab death 0.29
Sodium Rainbow trout |
pentachlorophenate Salmo gairdnerii lab death 0.17
Stock synthetic detergent | Eels
w/30.3% ABS detergent |Anguilla rostata lab death 8.2
Stock synthetic detergent | Eels
w/30.3% ABS detergent |[Anguilla rostata lab death 8.2
Stock synthetic detergent | Eels
w/30.3% ABS detergent |Anguilla rostata lab death 7.5
Stock synthetic detergent | Mullet
w/30.3% ABS detergent | Mugil cephalus lab death 12.0
Stock synthetic detergent | Mullet
w/30.3% ABS detergent | Mugil cephalus lab death 10.1
Stock synthetic detergent | Mullet
w/30.3% ABS detergent | Mugil cephalus lab death 10.1
Stock synthetic detergent-| Mummichog
w/30.3% ABS detergent | Fundulus heteroclitus lab death 23.5
Stock synthetic detergent | Mummichog
w/30.3% ABS detergent | Fundulus heteroclitus lab death 23.5
Stock synthetic detergent | Mummichog
w/30.3% ABS detergent Fundulus heteroclitus lab death 22.5
Stock synthetic detergent | Silversides
w/30.3% ABS detergent | Menidia menidia lab death 7.2

R S

Temp. Range —|
Strdied !

5 '
[¢

18-20
18-20
18-20
18-20
18-20
18-20
25
25
25
25
25
25
25
25
25

25

Rate
Fuonotion

TL
m

TL
m

TL
m

TL
m

TL
m

TL
m

LC50

LCsy

LCSO

LC50

LCSO

LCSO

LCSO

LCSO

LC50

LCSO

L

SN e
24 hr. 546
48 hr. 546
24 hr. 546
48 hr. 546
24 hr. 546
48 hr. 546
24 hr. 327
48 hr. 327
96 hr. 327
24 hr. 327
48 hr. 327
96 hr. 327
24 hr. 327
48 hr. 327
96 hr. 327
24 hr. 327
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Experimental

Stimulus Organism Habitat

Stock synthetic detergent | Silversides

w/30.3% ABS detergent |Menidia menidia lab

Stock synthetic detergent |Silversides

w/30.3% ABS detergent Menidia menidia lab

Stock synthetic detergent ?gint%r f{ouqder ¢

w/30.3% ABS detergent |-—oucopleuronectes lab
americanus

Stock synthetic detergent | Winter flounder

w/30.3% ABS detergent |Eseudopleuronectes 1ab
americanus

Stock synthetic detergent | Winter flounder

w/30.3% ABS detergent |Pseudopleuronectes lab
americanus
Stonefly I

Strobane P. californica | lab
Stonefly I

Strobane P, californica i lab
Stonefly

Strobane P. californica H lab
Bluegill :

Styrene Lepomis macrochirus lab
Bluegill !

Styrene Lepomis macrochirus | lab
Bluegill :

Styrene Lepomis macrochirus lab
Fathead minnow

Styrene Pimephales promelas lab
Fathead minnow

Styrene Pimephales promelas lab
Fathead minnow

Styrene Pimephales promelas lab
Fathead minnow

Styrene Pimephales promelas lab
Fathead minnow

Styrene Pimephales promelas lab

Response

death

death

death

death

death

death

death

death

death

death

death

Stimulus
Je|

0. 040

0.007

0.0005;

25.05

25.05

25,05

56.73

53.58

46.41

62.81

62.81

mg/l |

Temp. Rangc
St died

25

25

25

15.5

25

25

25

25

25

25

25

25

E u};:t:‘on };};fn«-t; R\i: Remarks
— JR

LC 50 48 hr. 327

L050 96 hr. 327

LC50 24 hr. 327

LC‘,‘_’0 48 hr. 327

LC50 96 hr. 327

LCSO 24 hr. 687

I_.C50 48 hr. 687

LC50 96 hr. 687

TLm 24 hr. 1252 soft water
TLm 48 hr. 1252 soft water
TLm 96 hr. 1252 soft water
TLm 24 hr. 1252 soft water
TLm 48 hr, 1252 soft water
TLm 96 hr. 1252 soft water
TLm 24 hr. 1252 hard water
TLm 48 hr. 1252 hard water




E A tal I Stimulus l Temp., Range
Stimulus Organism RRETIMEntA | g esponse lc] Studyed
Habitat o
mg/l ) 4
Fathead minnow it
Styrene Pimephales promelas lab death 59.30 ; 25
i
Goldfish i
Styrene Carassius auratus lab death 64.74 25
Goldfish l
Styrene Carassius auratus lab death 64,74 25
Goldfish ;
Styrene Carassius auratus lab death 64.74 25
Guppies ]
Styrene Lebistes reticulatus lab death 74.83 ( 25
Guppies ‘
Styrene Lebistes reticulatus lab death ] 74.83 25
Guppies ! !
Styrene Lebistes reticulatus lab death l 74.83 25
Fathead minnow !
Systox Pimephales promelas lab death 4.4 . 25
Fathead minnow
Systox Pimephales promelas lab death 4.1 25
Fathead minnow
Systox Pimephales promelas lab death 3.9 25
.Fathead minnow
Systox Pimephales promelas lab death 4.6 25
Fathead minnow i
Systox Pimephales promelas lab death 4.6 25
Fathead minnow
Systox _ Pimephales promelas lab death 4.6 25
Stonefly
TDE (DDD) P. californica lab death 3,00 15.5
Stonefly
TDE (DDD) P. californica lab death 1,10 15.5
Stonefly
TDE (DDD) P. californica lab death 0. 380 15.5
Algae refer to
Temperature Chondrus chrispus lab reproduction remarks

b | Rt | oo Remaris

TLm 96 hr. 1252 hard water

TLm 24 hr. 1252 soft water

TLm 48 hr. 1252 soft water

TLm 96 hr. 1252 soft water

TLm 24 hr. 1252 soft water

TLm 48 hr. 1252 soft water

TLm ‘ 96 hr. 1252 soft water

TLm 24 hr. 1187 soft water

TLm 48 hr. 1187 soft water

TLm 96 hr. 1187 soft water

TLm 24 hr. 1187 hard water

TLm 48 hr. 1187 hard water

TLm 96 hr. 1187 hard water

LCSO 24 hr. 687

LC50 48 hr. 687

LG, 96 hr. 687 ’

temperature in July at the

QIO 0-10 2.20 589 surface of rocks 24.5°C



¥8

Esxperimental

Stimulus
el
mg/l

Stimulus Organism Habitat Responsc |
Algae L
Temperature Chondrus chrispus lab eproduction
Algae
Temperature Chondrus chrispus lab reproduction
Algae X
Temperature Chondrus chrispus j lab ireproduction
Algae
Temperature Chondrus chrispus lab reproduction
Algae
Temperature Chondrus chrispus lab reproduction|
Algae !
Temperature Chondrus chrispus X lab reproduction|
|
Algae ,
. ! ion
Temperature Chondrus chrispus X lab reproductlcmi
Algae i i
Temperature Enteromorpha intesinalig lab reproduction;
Algae 1 !
Temperature Enteromorpha intesina.lisj lab reproductio
T
Algae !
Temperature Enteromorpha inte si.na]isl lab reproductionl
Algae ; ,.J
Temperature Enteromorpha intesinalis lab reproductio
Algae
Temperature Enteromorpha inte sinalig lab reproduc tiorJ
Algae
Temperature Enteromorpha intesinalid lab reproductior
Algae
Temperature Enteromorpha intesinalig lab reproduc tion
Algae
Temperature Enteromorpha intesinalig lab reproduction|
Algae
Temperature Fucus (? ceranocides) lab reproduction

Temp. Range
Studied

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

refer to
remarks

Rite

Funciion

Q. 10-20

Q. 10-20

Q . 20-30

I

Q. 10-20

Q. 20-30

Rate Rer,

Effcct | Vo, Remarks
1.23 589
1.09 589

temperature in Sept. at the
3.00 589 ' surface of rocks 17°C
1.50 589
1.20 589

temperature in Dec. at the
1.67 589 surface of rocks 10.5°C
2.60 589

temperature in July at ghe
3.00 589 surface of the Ulva 16 C
1. 09 589
1.10 589

temperature in Sept. at tlc}e
2,00 589 surface of the Ulva 12.5C
1.39 589
1.35 589

temperature in Dec. at tl'é)e
1.20 589 surface of the Ulva 10.0 C
2.83 589

temperature in July
3.00 589 sea temperature 21.5 C




E i cal Stimulus Temp. Range . 2
Stimulus Orgunism *perimenta Response Il St died Rate Rate ! ff Remarks
labitat "7 e Fonction | Effect Mo
Algae refer to
Temperature Fucus (? ceranoides) lab reproduction) ‘ remarks QIO 10-20 1.17 589
Algae ! refer to
Temperature Fucus (? ceranoides) lab reproduction| remarks QIO 20-30 1.08 589
Algae refer to temperature in Sept.
Temperature Fucus (? ceranoides) lab reproducﬁorw . remarks QlO 0-10 3.00 589 sea temperature 21,5 C
Algae i refer to
Temperature Fucus (? ceranocides) lab reproduction| ! remarks QIO 10-20 1.30 589
Algae refer to
Temperature Fucus (? ceranoides) lab reproduction| remarks QIO 20-30 1.58 589
Algae refer to temperature in Dec.
Temperature Fucus (?cerancides) lab reproductior{ remarks QIO 0-10 1.40 589 sea temperature 10°¢c
Algae | refer to
Temperature Fucus (? ceranoides) lab reproducﬁ.oxw A remarks QIO 10-20 2.75 589
|
Algae ! refer to
Temperature Griffithesia flosculosa lab reproduction ' remarks QIO 0-10 2.75 589
Algae refer to
Temperature Griffithesia flosculosa lab reproduction remarks QlO 10-20 1.22 589
Algae refer to
Temperature Griffithesia flosculosa lab reproduction remarks Q 10 20-30 1.21 589
Algae refer to
Temperature Griffithesia flosculosa lab reproductioq remarks QIO 0-10 1.75 589
Algae refer to
Temperature Griffithesia flosculosa lab reproduction] remarks QIO 10-20 1.78 589
|
Algae ! refer to
Temperature Griffithesia flosculosa lab reproduction| remarks Q10 20-30 1.81 589
Algae refer to
Temperature Griffithesia flosculosa lab reproduction remarks Q 10 0-10 1,75 589
Algae refer to
Temperature Griffithesia flosculosa lab reproductioq remarks QIO 10-20 2,63 589
Algae refer to
Temperature Porphyra umbilicutis lab reproduction remarks Ql 0 0-10 3.30 589




9%

T v
E ) tal Stinnlus Lemp. Ponge Wt . Kot
. T, Laperimenta ’ I i Stodye ol Rl Late Rel.
Stimulus Organisir Habitat Respons . k‘ Y i ,( i Functior | Effect o, Remarks
o e = IFW - o [
Temperature Algae 1 lab reproduction| , refer to ! 10-20 1.06 589
Porphyra umbilicutis ! remarks | QIO
. j
Temperature Algae | lab reproduction refer to \ 20-30 1.11 589
Porphyra umbilicutis ’ remarks | Q 10
Temperature Algae i lab reproduction } refer to 0-10 2,00 589
Porphyra umbilicutis remarks ’ Q 10
Temperature Algae “ lab reproduction refer to ! 10-20 ! 1.28 589
Porphyra umbilicutis X remarks I Ql 0
Temperature Algae ' lab ireproduction refer to . 0-10 l 1.40 | 589
Ulva luctuca , ; i remarks { QIO
_— . ; |
Temperature Algae lab reproduction ' refer to ! 10-20 i 1.12 589
i Ulva luctuca remarks QlU '
|
Temperature Algae lab reproduction refer to 20-30 1.60 589
Ulva luctuca remarks QlO ) [
Temperature Algae lab ‘ reproduction refer to 0-10 1.63 589
Ulva luctuca I remarks Q 10 |
I
I'emperature Algae lab !reproduction refer to 10-20 | 1.33 | 589
Ulva luctuca ' remarks Q 10 ! :
Temperature Algae ! lab {reproduction . refer to 20-30 | 1.65 589
Ulva luctuca ! ' remarks Q4 i
; I '
Temperature Algae lab Rreproduction] i refer to 0-10 | 2.00 589
Ulva luctuca remarks Q 10
e . ‘ ;
Temperature Algae | lab reproduction‘ refer to 10-20 .92 589
Ulva luctuca | remarks Q 10
Temperature Ampullariid snail i lab reproduction 10 mg ! 20-25 QIO 9.00 924
and Weight Maris cornuarietis L. |
Temperature Ampullariid snail | lab reproduction| i0 mg 25-30 Q 10 2.96 924
and Weight Maris cornuarietis L. |
Temperature Ampullariid snail | lab reproductionn 10 mg 30-35 Q10 1.58 924
and Weight Maris cornuarietis L. |
Temperature Ampullariid snail lab reproduction 350 mg 20-25 Q10 3.65 924
and Weight Maris cornuarietis L.




LS

—_= —
r y imental ( Stimulus | Temp. Ponge | R E N , !
Stimulus reaanism - peruine e Response b Stuiclierel ' R Raie ! Rate Res. t Remarks
| 'tabita! o/ i ), Fanctnioen Pt o :
L N ' R . | _ {
T T — _4‘ .
Temperature Ampullariid snail l lab Leproduction 350 mg 25-30 QIO 1.34 924
and Weight Maris cornuarietis L. !
|
Temperature Ampullariid snail 1 lab L-eproduction 350 mg i 30-35 QIO 1.02 924
and Weight Maris cornuarietis L. ! | |
i |
Temperature Ampullariid snail i lab reproduction; 800 mg ' 20-25 QIO 2.95 924
and Weight Maris cornuarietis L.
Temperature Ampullariid snail i lab reproduction| 800 mg 25-30 k Ql 0 1.11 924
and Weight Maris cornuarietis L. i :
Temperature Ampullariid snail ! lab Lreproductioni 800 mg | 30-35 QlO 0.93 924
and Weight Maris cornuarietis L. . N
Temperature | Daphnia lab reproduction ' 15-25 Q 10 ! 2.80 847
| Daphnia galeata ‘ i
Temperature Daphnia lab reproduction ' 15-25 Q 10 ! 2.38 847
Daphnia magna |
Temperature Daphnia lab reproduction ' 15-25 Q 10 0.95 847
Daphnia pulex i
Temperature Daphnia | lab reproduction| 15-25 QIO 0.80 847
Daphnia schodleri i |
- | !
Temperature White catfish 1 lab ! 22.3 TL TL 582 Small fish 194
. i 50 50 hr.
Ictalurus catus i >48
Temperature White catfish | lab 25.9 TLSO >48 582 Small fish 194
Ictalurus catus
Temperature White catfish lab 30.0 TLSO 8 582 Small fish 194
Ictalurus catus
Temperature White catfish lab 36.5 TI‘SO 0.4 582 Small fish 194
Ictalurus catus
Temperature White catfish lab 40.0 TI_.150 < 0.1 582 Small fish 194
Ictalurus catus
Temperature White catfish lab 43.0 TLSO < 0.1 582 Small fish 194
Ictalurus catus
Temperature White catfish lab 21.4 TL50 >96 582 Small fish 194
Ictalurus catus




88

Experimental

Sti 1 Ory i A
imulus 1 nisn Habitat
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Lctalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature White catfish lab
Ictalurus catus
Temperature Young-of-the-year lab
Cisco
Coregonus artedii
Temperature Young-of-the-year lab

Cisco
Coregonus artedii

Responsc

death

death

Stiniulus
1ol

temperagur
19.75°C

temperatgr
21.75 C

3

Temp, Pnee
Studdied
"

25.6

34.8

39.7

21.

~1

25.3

29.9

40.0

19.9

25.3

30.3

35.3

38.5

acclimation
temp.
2

acclimation
temp.
5

TL
50

I'LSO

lethal
temp.

lethal
temp.

TN

»22

20

upper
lethal
temp.

upper
lethal
temp.

582

582

582

582

582

582

582

582

960

Remarks
S_rn;ll;fish 194
Small fish 194
Small fish 194
Small fish 194
large fish 256
Large fish 2506
Large fish 256
Large fish 256
Large fish 256
Large fish 25¢
Large fish 256
Large fish 256
Large fish 256

Large fish 256



68

Stimulus

Organism

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

Temperature

TEPP
TEPP
TEPP
TEPP

TEPP

Young-of-the-year
Cisco

Coregonus artedii

Young-of-the-year
Cisco

Coregonus artedii

Young-of-the-year
Cisco

Coregonus artedii

Young-of-the-vear
Cisco

Coregonus artedii
Young-of-the-year
Cisco

Coregonus artedii

Young-of-the-year
Cisco

Coregonue artedii

Young-of-the-year
Cisco

Coregonus artedii

Young-of-the-year
Cisco

Coregonus artedii
Bluegill

Lepomis macrochirus

Experimental

Stimulus | Temp. P onge

Bluegill

Lepomis macrochirus

Bluegill

Lepomis macrochirus .

Bluegill

Lepomis macrochirus

Bluegill

Lepomis macrochirus

| Ro-nponse lod

i flabatat i

i my/

} — —_

‘ lab death tempergtur

I 24.25°%C
lab death | 26.25°C

i lab death 25.75°C
lab death < 0.3 °C
lab death < 0.5 °C
lab death 3.0 °c

j lab death | 4.75°C

i i

N i

; M

! o

i lab death 9.75°C

;

) lab death 0.84

|

|

{ lab death 0. 84

i lab death 0.84
lab death 0.79
lab death 0.79

!

Studied ) Rt ,?ilte Rt Remarks
i Foao ton Ftfect o
" cllimation | -t
temp. lethal upper 960
10 temp. lethal
temp.
20 lethal !  upper 960
! temp. . lethal
! temp.
i
25 i lethal upper 960
| temp. lethal
| temp.
2 | lethal lower | 960
i temp. lethal
| ! temp.
5 | lethal | lower | 960
' temp. ' lethal
| temp.
10 | lethal | lower | 960
temp. lethal
temp.
20 lethal lower 960
temp. lethal
temp.
25 lethal | lower | 960
temp. | lethal
temp.
25 TLn 24 hr. 1187 Soft water
I
25 TLm 48 hr, 1187 Soft water
25 TLm 96 hr, 1187 Soft water
25 TLm 24 hr. | 1187 Hard water
25 TLrn 48 hr. 1187 Hard water
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Experimental

Stimulus

Temp. Pnge

3 vuni G Sturelied
Stimulus Organism Habitat Response | l/ t r‘,( ied
me/l ; ‘
TEPP Bluegill lab death 0.79 ,r 25
Lepomis macrochirus
TEPP Fathead minnow lab death 1.7 i 25
Pimephales promelas i
i i
TEPP Fathead minnow } lab death 1.7 ‘ 25
Pimephales promelas ,
!
TEPP Fathead minnow ; lab death 1.7 25
Pimephales promelas '
TEPP Fathead minnow ? lab death @ 1.0 | 25
Pimephales promelas ! :
TEPP Fathead minnow lab death | 1.0 ! 25
Pimephales promelas | E
TEPP Fathead minnow i lab death : 1.0 25
Pimephales promelas ' :
Tetrahydrofurfuryll Harlequin fish lab death ’ 3800 18 - 20
Alcohol Rasbora heteromorpha’ | )
Tetrahydrofurfuryll Harlequin fish lab death 3400 Y18 - 20
Alcohol Rasbora heteromorpha i
{
Thiumet Harlequin fish lab death : 32 18 - 20
Rasbora heteromorpha
i
Thiumet Harlequin fish lab death i 17 18 - 20
Rasbora heteromorpha : !
!
Toluene Bluegill lab death 24,00 25
Reagent Lepomis macrochirus !
Toluene Bluegill lab death 24,00 25
Reagent Lepomis macrochirus
Toluene Bluegill lab death 24,00 25
Reagent Lepomis macrochirus
Toluene Fathead minnow lab death 46.31 25
Reagent Pimephales promelas
Toluene Fathead minnow lab death 46.31 25

Reagent

Pimephales promelas

———

Rate
Fanetion

|
o

TI.

TL

TL

TL

TL |
TL 1
TL
TL
TL
TL
TL
TL
TL
TL
TL

TL

Rate
Fifeot

96 hr,
24 hr.
48 hr,
96 hr.
24 hr,
48 hr,
96 hr,
24 hr,
48 hr,
24 hr,
48 hr,
24 hr,
48 hr..
96 hr.
24 hr,

48 hr.

Rer.

o

1187

1187

1187

1187

1187

1187

1187

546

546

546

546

1252

1252

1252

1252

1252

Remarks

Hard watev

Soft water

Soft water

Soft water

Hard water

Hard water

Hard water

Soft wate -

Soft water
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Stin nlus

Temp. Range

Stimulus Orgonism Experu:nental Response e Studied i Ratf;‘ R_ate Ret. Remarks
Habitat mg/l o Function - Effect No.
Toluene Fathead minnow lab death 34,27 25 TLm 96 hr. 1252 Soft water
Reagent Pimephales promelas
Toluene Fathead minnow lab death 56.00 25 TL 24 hr, 1252 Hard water
Reagent Pimephales promelas m
Toluene Fathead minnow lab death 56,00 25 TLm 48 hr, 1252 Hard water
Reagent Pimephales promelas
Toluene Fathead minnow lab death 42,33 25 TLm 96 hr, 1252 Hard water
Reagent Pimephales promelas
Toluene Goldfish lab death 57.68 25 TL 24 hr, 1252
Reagent Carassius auratus m
Toluene Goldfish lab death 57.68 25 TL 48 hr, 1252
Reagent Carassius auratus | m
Toluene Goldfish lab death | 57.68 25 TL 96 hr, 1252
Reagent Carassius auratus | m
Toluene Guppy lab death | 62.81 25 TL 24 hr, | 1252
Reagent Lebistes reticulatus m
Toluene Guppy lab death 60.95 25 TL 48 hr, 1252
Reagent Lebistes reticulatus m
Toluene Guppy lab death 59.30 25 TLm 96 hr. | 1252
Reagent Lebistes reticulatus
Tordon Harlequin fish lab death 252 18 - 20 TLm 24 hr, 546
C Rasbora heteromorpha
Tordon Harlequin fish lab death 248 18 -~ 20 TLm 48 hr, 546
C Rasbora heteromorpha
Tordon Harlequin fish lab death 66 18 .. 20 TL 24 hr, 546
22 K Rasbora heteromorpha m
Tordon Harlequin fish lab death 44 18 - 20 TLm 48 hr, 546
22 K Rasbora heteromorpha
Tordon Harlequin fish lab death 210 18 - 20 TL 24 hr, 546
M Rasbora heteromorpha m
Tordon Harlequin fish lab death 185 18 - 20 TLm 48 hr, 546
M Rasbora heteromorpha
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Organism

Stimulus
Toxaphene Goldfish
Carassius auratus
Toxaphene Goldfish
Carassius auratus
Toxaphene Goldfish
Carassius auratus
Toxaphene Goldfish
Carassius auratus
Toxaphene Goldfish
Carassius auratus
Toxaphene Goldfish
Carassius auratus
Toxaphene Goldfish
Carassius auratus
Toxaphene Goldfish
Carassius auratus
Toxaphene ! Mosquito fish
Gambusia affinis
Toxaphene Mosquito fish
Gambusia affinis
Toxaphene Mosquito fish
Gambusia affinis
Toxaphene Mosquito fish
Gambusia affinis
Toxaphene Mosquito fish
Gambusia affinis
Toxaphene Mosquito fish
Gambusia affinis
Toxaphene Rainbow trout
Salmo gairdnerii
Toxaphene Rainbow trout

Salmo gairdnerii

A Stimulus Temp. Ronge
Experimental -
. Response [cl Studied
Habitat 9
mg/1 C
| : .
Fiducial °
lab death limits of 68 F
LC50 in ppml
0.006-
0.010
lab death 0. 000- 68°F
0.024
lab death 0.013- 68°F
. 020
1 lab death .026- 68°F
. 030
‘ lab death .005- | 68°F
! Lo !
; lab death | .005- 68°F
.010
lab death .029- 47°F
L. 066
|
lab death | .0l6- 1 47°F
,, . 040
i l 1
: lab death |  .047- | 68°F
.049
| lab death . 023 68°F
; . 025
lab death . 005- 68°F
. 007
lab death .047- 68°F
. 059
lab death . 006- 68°F
010
lab death . 008- 68°F
010
lab death . 013- 55°F
040
lab death .015- 55%F
. 054

3 nfl’();i"lon ;:ylt; R\IEOL Remarks
_.__LC; 871 Type of toxaphene
Sinking
LCSO 871 ; Floating
LC50 871 Sinking
LCqy 871 Floating
LC50 871 Sinking °
LCg, 871 : Floating
LCg, 871 ! Sinking
LCgq g1 | Floating
i
Llsy 871 | Sinking
LCgy 871 Floating
LC50 871 Sinking
LCg, 871 Floating
LCgq 871 Sinking
LCSO 871 Floating
LGy, 871 Sinking
Lc 50 871 Floating
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Stimulus

Stimulus Oryanism E,\‘peru‘nental Response ¢l
Habitat
mg/1
Toxaphene Stonefly lab death 0.018
P. californica
Toxaphene Stonefly lab death 0.007
P. californica
Toxaphene Stonefly lab death 0.0023
P. californica
Toxaphene Stonefly lab death 0.0092
P. badia
Toxaphene Stonefly lab death 0. 0056
P. badia !
Toxaphene Stonefly i lab death 0.003
P. badia
1
Toxaphene Stonefly i lab death 0.018
P. californica e
Toxaphene Stonefly | lab death 0.007
P. californica i
Toxaphene Stonefly lab death 0.0023
P. californica |
Toxaphene Stonefly lab death 0.006
C. sabulosa
Toxaphene Stonefly lab death 0.0032
C. sabulosa !
i
Toxaphene Stonefly lab death 0.0013
C. sabulosa
Tributyl Rajnbow trout lab death 0.028
Tin oxide Salmo gairdnerii
Tributyl Rainbow trout lab death 0.021
Tin oxide Salmo gairdnerii
Trichlorofon Stonefly lab death 0.050
P. badia
Trichlorofon Stonefly lab death 0,022

P. badia

Temp. Range

SL"I'd(;Md F‘n};itim | Ei:fa::t " R:ol Remarks
15.5 LC,, 24 hr. 687
15.5 LC., 48 hr. 687
15.5 LCg, 96 hr. 687
15.5 LC, 24 hr, 687
15.5 LC, 48 hr, 687
15.5 LC, 96 hr. 687
15.5 LC,, 24 hr, 687
15.5 LC, 48 hr, 687
15.5 Lc,, 96 hr., 687
15.5 1Cg, 24 hr, 687
15.5 LCq 48 hr, 687
15.5 LCg, 96 hr. 687
18 _ 20 TL 24 hr, 546
18 - 20 TL 48 hr, 546
15.5 LC,, 24 hr, 687
15.5 LG, 48 hr, 687
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. L. Experimental
Stimulus Organism Habitat Response

Trichlorofon Stonefly lab death
P. badia

Trichlorofon Stonefly lab death
P. californica

Trichlorofon Stonefly lab death
P. californica

Trichlorofon Stonefly lab death
P. californica

T richlorofon Stonefly lab death
C. sabulosa

Trichlorofon Stonefly lab death
C. sabulosa

Trichlorofon Stonefly lab death
C. sabulosa

Trichlorofon Stonefly lab death
P, californica

Trichlorofon Stonefly lab death
P. californica

Trichlorofon Stonefly lab death
P. californica

Trifluralin Stonefly lab death
P. californica

Trifluralin Stonefly lab death
P. californica

Trifluralin Stonefly lab death
P. californica

2, 4-D Harlequin fish lab death

(sodium salt) Rasbora heteromorpha

2, 4-D Harlequin fish lab death

(sodium salt) Rasbora heteromorpha

2, 4-D Stonefly lab death

P. californica

Stimulus
el
mg;}
0.011
0.320
0.180
0.035
0,110
0.070
0.022
0. 320

0.180

0.035

56

Temp. Range
Studied

18 - 20

Rate
Function

L(_.50

LC50

LC50

LCEO

LCqy

Lc50

LCsy

LCSO

LC50

LCso

LCSO

LCSO

LC
50

T1.
m

TL
m

LCso

p;};::.tft R;’(' )‘ Remarks
96 hr 687
24 hr. 687
48 hr. 687
96 hr. 687
24 hr. 687
48 hr. 687
96 hr. 687
24 hr. 687
48 hr. 687
96 hr. 687
24 hr. 687
48 hr. 687
96 hr, 687
24 hr, 546
48 hr, 546
24 hr, 68/
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Stimulus

Temp. Pange

Stimulus Organism Experxr:nental Response i< Studied . Rat?’
tHabitat me/l oc Function
- i S
2, 4-D Stonefly lab death 44 15.5 LC50
P. californica
2, 4-D Stonefly lab death 15 15.5 LC50
P. californica
2, 4-D butoxy Stonefly lab death 8.50 15.5 LCSO
ethanol ester P. californica
2, 4-D butoxy Stonefly lab death 1.80 15.5 LCSO
ethanol ester P. californica
2, 4-D butoxy Stonefly lab death 1.60 15.5 LC50
ethanol ester P. californica
Ureabor Rainbow trout lab death 975 18 - 20 TLm
Salmo gairdnerii :
Ureabor Rainbow trout ! lab death 925 18 - 20 TL
Salmo gairdnerii | =
Venzar Harlequin fish : lab death =50 18 - 20 TL
Rasbora heteromorpha m
Venzar Harlequin fish lab death =50 18 - 20 TLm
Rasbora heteromorpha
Vinyl acetate Bluegill lab death 18.53 25 TLm
Lepomis macrochirus
Vinyl acetate Bluegill lab death 18.00 25 TLm
Lepomis macrochirus
Vinyl acetate Bluegill l1ab death 18.00 25 TLm
Lepomis macrochirus
Vinyl acetate Fathead minnow lab death 24.00 25 TL
Pimephales promelas m
Vinyl acetate Fathead minnow lab death 24,00 25 TLm
Pimephales promelas
Vinyl acetate Fathead minnow lab death 24.00 25 TLm
Pimephales promelas
Vinyl acetate Fathead minnow lab death 22,17 25 TLm

Pimephales promelas

Rate
Effe t

48 b,
96 hr,
24 hr,
48 hr.
96 hr,
24 hr,
48 hr,
24 hr.
48 hr.
24 hr.
48 hr,
96 hr.
24 hr.
48 hr.
96 hr.

24 hr.

687

687

546

546

546

546

1252

1252

1252

1252

1252

1252

1252

Remarks

Soft water

Soft water

Soft water

Soft water

Soft water

Soft water

Soft water
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Stimulus

Vinyl acetate

Vinyl acetate

Vinyl acetate

Vinyl acetate

Vinyl acetate

Vinyl acetate

Vinyl acetate

Vinyl] acetate

Viny! acetate

Viny! acetate

Vinvi acetate

Vinyl acetate

Vinyl acetate

Vinyl acetate

Velsicol

AR 50g

Velsicol
A R 50g

i Or anism

O R

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

| Fathead minnow

| Pimephales promelas
i

!

Fathead minnow
Pimephales promelas

‘ Goldfish
Goldfish
Carassius auratus
| P
Goldfish
.“Carassius auratus

Guppy
Lebistes reticulatus

Guppy
Lebistes reticulatus

Guppy
Lebistes reticulatus

Harlequin fish

Rasbora heteromorpha

[

Harlequin fish

Rasbora heteromorpha

Experimental
Fabitat

R

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

lab

Response

death

death

death

deatt

death

death

death

death

death

death

death

death

death

Stimnlus
el
mg'i

20,31

19.73

39.19

39.19

39.19

36.81

36 81

35,75

42 33

42,33

42.33

31.08

31.08

31 08

|

Temp. " nge

Stietierl
)

&

,i, _— .

!
|

18

18

25

25

25

25

25

25

25

25

25

25

25

25

- 20

- 20

I
i

Ras. <ate Ko Remarks

Funcuon | loatect NO
1'Lm 48 hr. 1252 Soft water
TLm 96 hr, 1252 Soft water
TLm 24 hr, 1252 Hard water
TLm 48 hr. 1252 Hard water
TL.m 96 hr. ‘ 1252 Hard water
TL_ | 24hr. | 1252 Hard water
TL. 48 br 1272 Hard water

m
Tl - 96 hr 1252 Hard water
TLm . 24 hr 1252 Soft water

i

Ti, , 48 hr, 1252 Soft water

m ' '
TL.m 96 hr, 1252 Soft water
TLm 24 hr, 1252 Soft water
TL 48 hr, 1252 Soft water

m
TLm 96 hr. 1252 Soft water
T, 24 hr. 546

m
'L 48 hr, 546

m
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Stimulus e st rove ru.nem\tl
21ta
-~
Weedazol Harlequin fish lab
Rasbora heteromorpha
Weedazol Harlequin fish ! lab
Rasbora heteromorpha !
WL 4205 Harlequin fish ! lab
-Rasbora heteromorpha ‘
WL 4205 Harlequin fish ; lab
Rasbora heteromorpha |
I
Xylene Bluegill ' lab
Lepomis macrochirus ;
Xylene Bluegill lab
Lepomis macrochirus
Xylene Bluegill lab !
Lepomis macrochirus
Xylene Fathead minnow lab
Pimephales promelas
Xylene Fathead minnow lab
Pimephales promelas
)
Xylene Fathead minnow lab !
Pimephales promelas | !
Xylene Fathead minnow lab
Pimephales promelas
Xylene Fathead minnow lab ;
Pimephales promelas '
Xylene Fathead minnow lab
Pimephales promelas
Xylene Goldfish lab
Carassius auratus l
Xylene Goldfish | lab
Carassius auratus !
Xylene Goldfish lab
Carassius auratus
Xylene Guppy | lab

Lebistes reticulatus

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

death

1350

24.

24,

20.

28.

27.

26

28.

28.

28.

3b.

36.

36.

06

no

37

77

71

70

77

81

81

81

.55

.50

25

25

25

25

25

25

25

25

25

25

25

25

20

20

20

20

TL

TL

m

24 hr,

48 hr.

24 hr, |

48 hr,

96 hr,

24 hr,

48 hr .

96 hr,

24 hr,

48 hr.

96 hr. |

24 hr. |

48 hr |

96 hr.

24 hr.

Remarks

1252

1252

1252

1252

1252

1252

1252

1252

1252

Soft water

Soft water

Soft water

Hard water

Hard water

Hard water

Sott water

Soft water

Soft water

Soft water



Stimulus Organism Expe.)rntnental
Habitat
Xylene Guppy lab
Lebistes reticulatus
Xvylene Guppy lab
Lebistes reticulatus
Zectran Stonefly l lab
P, californica |
Zectran Stonefly lab
P. californica
Zectran Stonefly lab
P. californica
Zinc Bluegill
Lepomis macrochirus |
!
Zinc Bluegill .
Lepomis macrochirus |
i
Zinc Bluegill !
Liepomis macrochirus |
i
Zinc Bluegill
Lepomis macrochirus
Zinc Bluegill

Lepomis macrochirus

Response

death

death

death

death

death

death

death

death

death

death

R —

!

mg/i

34,73

34,73

0.032,

0.016'

0.010°

measured
7.2

calculated
6.5

measured ;
7.5 |
calculated
7.1

measured I
10.7
calculated
11.7

measured
10.5

calculated
10.7

measured
12.0

calculated
12.7

Stimulus | Temp. Pange

Studied

e TR
|

25

25

25 ¢

25

25

‘

25

25

15.5

15.5

15.5

Prte

Function

TL
m

TL
m

LCso

L,C50

LCSO

TL

TL

TL

TL

TL

Rate Ref.
Effect o
_
48 hr. | 1252
96 hr. 1252
24 hr. 687
48 hr. 687
96 hr. 687
20 days| 449
20 days! 449
20 days| 449

|

20 days| 449
20 days| 449

Remarks

Soft water

Soft water
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E . tal Stimulus
i
Stimulus Orpanism ;)erlr.nen & Response Ic]
Habitat
myg/t
Zinc Bluegill death measured
Lepomis macrochirus 10.7
calculated
9.6
Zinc Bluegill i lab death 6.75
Lepomis macrochirus
Zinc Bluegill lab death 5.46
Lepomis macrochirus
Zinc Bluegill ! lab death 5.46
Lepomis- macrochirus
Zinc Bluegiil lab death 7.95
Lepomis macrochirus
Zinc Bluegill lab death 6.14
Lepormris macrochirus
Zinc Bluegill i lab death 6.44
Lepomis macrochirus !
Zinc Fathead minnow | lab death .89
Pimephales promelas
Zinc Fathead minnow ' lab death .77
Pimephales promelas |
Zinc Fathead minnow lab death .77
Pimephales promelas
Zinc Fathead minnow : lab death 3.21
Pimephales promelas
Zinc Fathead minnow lab death 2.55
Pimephales promelas
Zinc Fathead minnow lab death 2.55
Pimephales promelas
Zinc Fathead minnow lab death not found
Pimephales promelas
Zinc Fathead minnow lab death 2,70
Pimephales promelas
Zinc Fathead minnow lab death 2.33
Pimephales promelas

Temp. P-nge
Studied

25

2C

il

25

25

25

15

15

25

25

25

15

15

15

Funcon | Binet o, Remarks
TL 20 days| 449

TLm 24 hr. 1130 Soft water
'I‘Lm 48 hr. 1130 Soft water
TLm 96 hr. 1130 Soft water
TLm 24 hr. 1130 Soft water
TLm 48 hr. 1130 Soft water
TLm 96 hr. 1130 Soft water
TLm 24 hr, 1130 Soft water
TLm 48 hr, 1130 Soft water
TLm 96 hr, | 1130 Soft water
TLm 24 hr, 1130 Soft water
TLm 48 hr, 1130 Soft water
TLm 96 hr, 1130 Soft water
TLm 24 hr; 1130 Soft water
TLm 48 hr, 1130 Soft water
TLm 96 hr, 1130 Soft water
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Stin ulus

Zinc

Zinc

Zinc

Zinc

Zinc

Zinc

Zinc

Zan

Zinc

Ziinc

Zinc

Zinc

Zinc

Zinc

Zinc

Zinc

acetate

acetate

acetate

chloride

chloride

chloride

Xine

vxine

sulphate

sulnhate

sulphate

sulphate

sulphate

sulphate

sulphate

sulphate

©oanls-r

,__f,..,.,..._,. [

Fathead minnow
Pimephales promelas

Fathead minnow
Pimephales promelas

Fathead tninnow
Pimephales promelas

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macro. «:ru.

Harlequin fish
Rashora heteromorpn:

Harlequin tish
Rasbora heteromorpha

Bluegill
Lepomis macrochirus

Bluegil:
Lepomis macrochiius

Bluegill
L.epomis macrochirus

Bluegil!
Lepomis macrochirus

Bluegill

Lepomis macrochirus -

Bluegill
Lepomis macrochirus

Bluegill
Lepomis macrochirds

Bluegil)
Lepomis macrochiru:

perimenal

abitat

lab

tab

lab

lab

lab

lab

lab

lab

fab

tab

iab

lab

lab

tab

lar

Re .

deat!

dea'!

deatt

deatt

death

de

deaty

et

deatis

deari:

death

death

deati

Iistmmlus

¢!
rng‘l
103
88
.88

7 24

0.10

5.82

J
‘1 -

Temp P

nge

Sticlpe

25

25

25

25

25

- 20

25

25

25

25

25

25

2bh

Reate
Fonction

TL

m

Ti.

m

I'L

m

TL

m

TL

m

|
i

e

Mqte ’ Rer.

Fife ot o, Remarks
24 hr, 1130
48 hr. P 1130
96 hr. 1130
24 hr. 1130
48 hr, 1130
96 hr 1130
]

24 hr. | 546

!
48 hr. . 546

i
24 hr. 1130 Soft water
48 hr. ! 1130 Soft water
96 hr. 1130 Soft water
24 hr, 1130 Soft watet
48 hr, 1130 Sott water
96 hr, 1130 Soft water
24 hr ' 130 Soft water
48 hr l 1130 Soit water
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Lepomis macrochirus

Lepomis macrochirus

Lepomis macrochirus

Lepomis macrochirus

Pimephales promelas

Pimephales promelas

Pimephales promelas

Pimephales promelas

Pimephales promelas

Pimephales promelas

Pimephales promelas

Pimephales promelas

Pimephales promelas

Stimulus Ouv auntsio
Zinc sulphate Bluegill
Zine sulphate Bluegill
Zinc sulphate Bluegill
Zinc sulphate Bluegill
Zinc sulphate Fathead minnow
Zinc sulphate Fathead minnow
Zinc sulphate Fathead minnow
Zinc sulphate Fathead minnow
Zinc sulphate Fathead minnow
Zinc sulphate Fathead minnow
Zinc sulphate Fathead minnow
Zinc sulphate Fathead minnow
7.inc sulphate Fathead minnow
' Zinc sulphate Goldfish
Carassius auratus
Zinc sulphate Goldfish
Carassius auratus
Zinc sulphate Goldfish

Carassius auratus

Stimulus

Temp. Range

Experulnental Responsc cl Stivhied | ) Rate ‘f?ate I'{.e[. Remarks
fabitat 1 ,, ~ Function Effect No.
mg/1 ;
; . ]
lab death 5.82 l 25 | TLm 96 hr. 1130 Soft water
|
1
lab death 40,9 ; 25 TL 24 hr, | 1130 Hard water
i
: !
lab death 40.9 ! 25 [ TLm 48 hr. 1130 Hard water
lab death 40.9 ' 25 i TLm 96 hr. 1130 Hard water
lab death .96 25 . 24 hr. | 1130 Soft water
i |
lab death .96 25 [ L 48 hr. | 1130 Soft water
lab death T 25 TL . 96 hr. | 1130 Soft water
lab death .88 25 TLm 24 br. 1130 Soft water
lab death .78 25 TLm 48 hr. 1130 Soft water
lab death .78 25 TLm 96 hr. | 1130 Soft water
lab death 34,5 25 TLm 24 hr, 1130 Hard water
lab death 33.4 25 TLm 48 hr. 1130 Hard water
lab death 33.4 25 TLm 96 hr. | 1130 Hard water
lab death 9.07 25 TLm 24 hr, 1130 Soft water
lab death 6.44 25 TL . 48 hr. | 1130 Soft water
lab death 6. 44 25 TLm 96 hr, 1130 Soft water
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Stimulus

Organism

Zinc sulphate

Zinc sulphate

Zinc sulphate

Guppy
Lebistes reticulatus

Guppy
Lebistes reticulatus

Guppy
Lebistes reticulatus

Experimental
Habitat

lab

lab

lab

Response

l Stimulus

fc 1

Studijed

—-f
|

25

25

25

Ko
Function Eftect
TL 24 hr.
m
TL 48 hr,
m
TL, 96 hr,
m

Temp R.\ugr—r

]
ot

Ret.

1130

1130

Remarks

Soft water

Soft water

Soft water
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Barnett, P.R.O., and B.L.S. Hardy The effects of tempera-
ture on the benthos near the Hunterston Generating
Station, Scotland Chesapeake Sci. 10:255. 1969.

Pearce, J.B. Thermal addition and the benthos, Cape Cod
Canal. Chesapeake Sci. 10:227. 1969.
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Abalone (Haliotis midae), 977

Abate, 687%

ABS, 882,913*,1192%

Acetone, 546*

Acmaea limatula (Limpet), 929

Actinomycetes, 767

Aedes aegypti, 7196

Aldrin, 480, 687

Algae, 50,100, 198, 241, 365, 388, 421, 585, 589, 722,782, 995,
997, 999, 1003, 1008, 1011, 1021, 1095, 1288, 1289

Algicide, 888

Alky! polyglyco! ethers, 267

Alkyl benzene sulfonate (ABS), 763, 913

Allethrin, 687*

Allogromia laticollaris, 429

Alpha-amino-2, 6 dichlorobenzaldoxine, 546*

Alpha-amino-2, 6 dichlorobenzaldoxine hydrochloride, 546*

Alpha-chlorohydrin, 546*

American lobster (Homerus americanus), 205, 1005

American oyster (Crassastrea virginica), 57

American shad, 57

Ammonia, 280, 309, 364, 375, 392, 411, 522, 526,875

Ammoniae, 1031

Ammonium sulphamate, 546*

Amphipod, 748

Ampullariid snail (Marisa cornuarietis), 924

Anguilla vulgaris L. (eel), 503

Annelid, 776

Anodonata californiensis, 833

Antifreeze liquid, 271

Antimycin A, 266, 286, 288*, 419, 554

Antimycin A with Rhodamine-B, 288*

Antimycin A with fluorescein, 288 *

Apeltas quadracus, 1127

Arctic sculpin (Myxochephalus quaricornis), 210

Arctica islandica (mussel), 808

Ardrox, 546*

Arkotine DDT, 546*

Arsénic, 631, 1017*

Artemia slina (brine shrimp), 457, 572

Ash suspensions, 878

Asulum, 546*

Atherinopo, 133

Atlantic menhaden (Brevoortia tyrannus), 583

Atlantic salmon (Salmo salar), 16, 296, 366, 752, 785

Atlavar, 546*

Australorbis glabratus 626

Axiothella muscosa A., 54

Bacteria, 548, 722, 856

Bactis, 592

Balanus amphitrite (barnacle), 606
Balanus balanoides, 857

Balanus balanus, 857

Barnacle, 347, 606

Basol 99, 546*

Bayer, 687*

*Also referenced in Appendix A tables.
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Bayer 73, 440, 687*

Baygon, 687*

Baylusscide, 828

Baytex, 351

Baywood 43, 546*

Beach flea (Gammarus oceanicus), 1005

Benthic community, 35, 647, 673, 809, 835, 843, 940

Benthic insects, 647

Benthic marine algae, 985

Benzene hexachloride, 361

Beta-galactosidase, 1040

Bicarbonate, 1051

Bidrin, 687*, 904*

Biotin, 70

Bivalve mullusk (Lima scabra), 685

Blackhead minnow, 1248

Blepharisma intermedium, 859

Bloater, 964, 1281

Blue crab (Callinectes sapidus), 800

Bluegill (Lepomis macrochirus), 158, 284, 288, 301, 420, 430,
449, 618, 792, 913, 930, 1030, 1076

Blue-green algae, 73, 579, 905, 948, 958, 1042

Blunthead minnow, 1248

Boron, 1106

Brachiomus calyciflorus . 979

Brachydanio rerio (zebra fish), 370

Brine shrimp (Artemia slina), 347, 457, 572

Bromophos, 340

Brook stickleback, 1127

Brook trout (Salvelinus frontinalis), 170, 217, 296, 464, 530, 546,
569, 1099, 1166

Brown trout, 346, 787

Bullhead, 433

Bullhead catfish, 430

Busan 90, 546*

Busan 181, 546*

Cadmium, 393, 517, 891, 1030, 1090, 1096

Cadmium chloride, 1130*

Calcium, 652, 917,1030

Calcium cyanide, 364

Calcium oxide, 1015

Calico bass (Paralabrax clothratus), 455

Callinectes sapidus, 800

Campeloma decisum, 1100

Canalbank weed killer, 546*

Cancer magister, 790

Carassius auratus (goldfish), 114, 155, 470, 762, 780, 871, 965,
1110,1177

Carassius carassius (goldfish), 1031, 1227

Carbaryl, 687*

Carbohydrates, 496

Carbomate, 910

Carbon compounds, 1095

Carbon dioxide, 126, 155, 375, 408

Carbon fourteen, 1027

Carp (Cyprinus carpio), 47, 218, 270, 299, 364, 411, 534, 537,
1149,1212,1223

Casaron, 310

Casaron 133, 546*

Casaron G, 546*



Cerium, 917
Cesium, 65, 1043, 1049
Chaetomorpha cannabina (algae), 50
Channel catfish (Ictalarus punctatus), 475, 1015
Chemicals
Agricultural, 312, 337
General, 326, 724, 1053, 1270
Industrial, 276, 277, 321, 405, 448, 613, 614, 672, 709,
983, 1006, 1068, 1071, 1112, 1139, 1170, 1199,
1230
Marine, 489, 697, 1004, 1072, 1075, 1113, 1122
Chinook salmon, 77, 212, 264
Chionoectes opilio, 586
Chirocephalus diaphanus, P., 771
Chironomidae, 663
Chironomus, 137
Chironomus plumosus, 662
Chlorax, 546*
Chlordane, 427
Chlorea, 546*
Chlorella, 388, 802
Chorella pyrenoidosa, 1024
Chorella vulgaris, 987
Chloridea, 704, 720, 820
Chlorinated catechol, 453
Chlorinated hydrocarbon, 907
Chlorine, 459
Chlorophenol (ortho compound), 1252*
Chlorophyta, 1044
Choline acetyltransferase, 762
Cholinesterase, 1031
Chromic sulphate, 723
Chromium, 894
Chromium potassium sulphate, 1130*
Chtamilus stellatus, 357
Chlupea harengus, 1005
Cobalt chloride, 298, 521, 793
Cod, 597
Coho salmon (Oncorhynchus kisutch), 408,463, 540
Concentrated Borasceu, 546
Copepods, 23
Copper, 315, 344, 371, 443, 468, 500, 606, 664. 701, 702, 894,
987, 1009, 1051, 1044, 1046, 1097, 1099, 1100, 1135.
1144, 1166, 1196
Copper sulfate, 364, 615, 628, 1130*
Coregonius clupeoformis, 221
Coregonus artedii (Cisco), 960
Crangon crangon, 971
Crangon septemspinosa, (sand shrimp), 967
Crassastreaq virginica, 57

Crayfish (Orconectes rusticus, Procambarus blandingi), 664. 1028.

1144
Cresol (ortho compound), 1252*
Crotothane. 546*
Crucian carp, 1147
Culaea inconstans, 1127
Cummer (Tautogolubrus adsperus), 173
Cunilate RQ 24, 546*
Cuprous chloride, 322
Cyanide. 278, 333, 1205, 1223, 1229
Cyanidium caldrarium, 938
Cyclohéxane, 1252%*

Dalacide, 546*

Dalapon, 546*, 687*

Daphnia, 220, 323, 332,412,421, 437 847,932
Daphnia magna, 323,412,932

D.B. granular. 546*

DDT, 336, 441. 546*. 548, 608, 824. 892. 1189
De De Tane, 546*

De De Tane 25, 546 *

DEF, 687

Desert pupfish, 773

Detonula confervacea, 798
Detox, 437

Dexon, 687*

Diaptomus graciloides, 925
Diatoms, 73, 382, 448, 902
Diazinon, 687*

Dibrom, 336, 904 *
Dichlobenil (Casoron), 310, 687*
Dichlone, 546*

Dichloryos, 687*

Dieldrin, 406, 482, 687*, 1185
Difolatan, 390, 546*
D-lysergic acid, 349

Diquat, 310

Dimethoate, 687*

Dimethyl mercury, 1289
Dimethyl sulfoxide, 396, 466, 524
Dinitro-o-cresol, 55k, 687*
Diogenes bicristimanus, 179
Diquat, 307*
Diquat-dibromide, 546*
Dirofilaria immitis, 796
Disulfoton, 687*

Diuron, 687*

Dowpon, 546*

Dragonfly (Anax junius), 928
Dugesia gonocephala, 783
Dugesia tigrina, 954
Dungencess crab. 790
Dursban, 435, 687*

Dylox, 307*, 1020

Fastern brook trout (Salvelinus frontinalis), 170, 217. 296, 530,
569,1166
l<astern mudminnow (Umbra pygmae), 991
EC-90. 546*
Ecology (general). 6, 11, 15, 23. 26. 27, 33, 37, 38, 43, 53, 58,
66, 74, 81, 89, 149. 161 162. 169. 226. 259, 272, 275,
285, 308, 386, 395, 484, 492, 501, 511, 515, 529, 578,
579, 619, 642, 650, 654, 656. 661. 662, 663, 689, 698,
710, 761, 768, 783, 814, 818. 819. 836, 852, 900, 955,
957, 993, 999, 1012, 1035, 1037, 1085, 1092, 1093, 1123.
1195,1257, 1266, 1267, 1269. 1279, 1289
EDN, 300*, 1187
Eel (Anguilla vulgaris), 503
Effluents
Acidic, 275, 319
Agricultural, 729
Alkaline, 319
Industrial, 117, 165, 229, 240, 268. 279. 341, 342, 345,
357, 362, 387, 502, 622, 623, 624, 677, 689, 694,
730, 874, 877, 893, 895, 950, 990, 1018, 1056,
1112, 1162, 1164. 1197, 1242, 1278, 1283, 1287,
1288
Mining, 342, 689, 1107
Pulp. 279. 303. 304, 338, 346, 350. 376, 384, 388, 447,
453, 567, 711, 817. 1026, 1050, 1063, 1103. 1115,
1120, 1142.1156, 1181, 1186. 1255, 1284
Radiological, 984
Emcol H-146, 546*
Emcol H-500X. 546*
Emcol 702. 546*
Enchytraeus albidus, 970
Endosulfan, 687*
Endottal diquat, 1250
Endrin. 477,478, 687*, 904*
Ephemeroptera (mayfly), 186
Epichlorbydrin, 546 *
Ervthromycin thiocyanate, 865
Esox lucius L. 423 874,772
Estuarine animais, 226, 327, 896



Ethion, 687*

Ethomeen S/25, 546*

Ethyl benzene, 1252%*

Ethyl mercury phosphate (Timsan), 547
Eupleura candata S., 942, 943

European oyster (dstrea edulis L..), 1034
Eutrophic effects, 1070, 1265, 1266, 1267
Euterpina acutifrons. 587

Fathead minnow (Pimephales promelas), 295, 367, 443, 1132,
1133, 1135, 1142, 1150, 1151, 1181, 1183, 1186, 1192,
1194, 1195, 1203, 1204, 1205, 1245, 1246, 1287, 1289

FEII, 689

Fenac, 687*

Finoprop, 546*

Flounder (Paralicthys lethostigma), 620

Flotation reagents, 369

Fluorescein sodium, 286, 288*

Fluorescent dyes, 1155

Fluorine, 306

Folpet, 390

Food consumption, 97, 172

Formaldehyde, 339, 546*

Formalin, 307*

Freshwater algae, 67, 754, 1027, 1050

Freshwater clam (Lampsilis radiata), 831, 832

Freshwater fourspine stickleback (A4peltas sungitus), 1127

Freshwater ninespine stickleback (Apeltas quadracus), 1127

Freshwater mussel (Anodonta californiensis), 833

Frogs, 344

Fundulus, 133,197

Fundulus diaphanus, 577

Fundulus heteroclitus, 577, 927, 936

Fungus, 775

Funguscides, 546*

Furfural, 546*

Fusarium tricinctum, 513

Gambusia affinis, {Mosquito minnow), 316, 321, 763, 1108

Gammarids, 757

Gammarus lacustris, 821

Gammarus lacustris lacustris, S., 907

Gammarus oceanicus (beach flea), 748, 1005

Gammarus pseudolimnaeus, 1100

Gastropods, 593

Giant scallop, 129

Girella nigricans, 132

Goldfish (Carassius auratus, Carassius carassius), 76, 114, 155,
180, 470, 780, 871, 965, 1110, 1177

Golden orf (Idus idus), 60

Golden shiner (Notemigonus crysolencas), 361, 434

Gramoxone (J. F. 1341), 546*

Gramoxone W (J. F. 1137), 546*

Green algae
(Ulva pertusa), 200, 777
(Chlamydomonas reinhardi), 200

Guppy (Lebistes reticulatus), 164, 292, 358, 417, 542. 1156,
1172, 1224

Haliotis midae {(Abalone), 977

Halogen, 112

Halogenated phenols, 1110

Heavy metals, 348, 407, 648, 1057, 1077, 1078, 1088, 1130,
. 1249

Heclotox, 437

Heptachlor, 687*, 822

Herbicides, 307, 310, 320, 474, 498, 546, 607, 618. 825. 868,

915

Hermit crab (Diogenes bicristimanus), 779

Herring (Clupea harengus), 1005

Hiatella arctica, 941

Hippolyte inermis (leach), 968
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Histology, 62, 491

Homarus americanus (American lobster), 1005
Hydrogen sulfide, 475%,1117,1118,1148,1174,1210
Hyomine Dalagon, 1250

Ialine brushwood killer, 546%*

laline grass growth regulator (Regulox), 546*

Ictalarus catus (White catfish), 582

Ictalarus punctatus (Channcl catfish), 475, 1015

Idus idus (Golden orf), 60

Indexes, 10, 298, 377, 638, 793, 1049

Industrial chemicals (see Chemicals, Industrial)

Industrial effluents (sec Effluents, Industrial)

Insecticides, 55, 68, 214, 221, 253, 258, 265, 293, 330, 351, 380,
410, 435, 446, 460, 487, 519, 532, 539, 540, 546, 679,
764, 903, 904, 910, 1096, 1132, 1180, 1184, 1193, 1225,
1234, 1235,1253,1285

4-iodo-3-nitro-salicyanilide, 433

[rrigation return water, 681

Isobornyl thiocyanoacetate, 430*

Isoprene, 1252%*

Karathane wettable, 546*

Karmex, 307*

Killifish (Fundulus heteroclitus), 927
Kinetics, 995, 1218

Lagondon rhomboides (Pinfish), 601

Lamprey, 992, 1137

Lampsilis radiata (freshwater clam), 831, 832

Largemouth bass (Microptera salmoides), 189, 408, 581, 920

LAS, 374, 538, 1076, 1192

Leach (Hippolyte inermis). 968

Lead, 260, 637, 1017*, 1101

Lead acetate, 1130%*

Lead chloride, 1130*

Lead w/o calcium carbonate, 1017%*

Lebaycid, 351

Lebistes reticulatus (Guppy), 164, 292, 295, 358, 417, 542, 1156,
1172,1224

Lepomis macrochirus (Bluegill), 158, 284, 301, 420, 449, 618,
792, 913, 930,1030,1076

Leptodora kindtii (Predaceous zooplankton), 934

Lernaea cyprinacea L., 594

Lestes eurinus, 584

Light, 798

Lignite, 689

Lima scabra B. (Bivalve mollusk), 685

Limnaea polustris, 905

Limnaea stagnalis, 905

Lindane, 687*, 1130*

Linear alkylate sulfonate (LAS), 1076

Lirostanol, 546*

Lissapol NX, 546 *

Littorina littorea L. (Winkle). 61

Lobsters, 304

Louisiana red crawfish, 334

Lubrol L., 546*

Magnesium, 652, 1048

Malachite green, 546*

Malathion, 332, 336, 553, 687*, 1187, 1203
Manganese, 73, 500, 640, 652, 831, 1030, 1047
Manippe mercenaria (S.) (Stone crab), 55
Marine algae, 51

Marine copepod, 56

Marine crustaceans, 270, 1098

Marine fishes, 159

Marine phytoplankton, 704

Marisa cornuarietis L. (Ampullariid snail), 924
Mayfly (Ephemeroptera), 186

Mercuric chloride, 723



Mercury, 423, 468, 472, 543, 633, 643, 696, 716, 717, 718, 725,
918, 1017, 1049, 1069, 1086

Metals, 1017

Methoxychlor, 480, 687*

Methyl methacrylate, 1252

Methyl parathion, 904

Methy!l pentynol. 288

Micropterus salmoides (Largemouth bass), 189,920

Modiolus modiolus (Mussel), 808

Molinate, 687*

Mollusk, 247, 322, 409, 626, 685, 834, 982
(Australorbis glabratus), 626 only

Molybdenum, 842

Monoxone, 546*

Monuron, 546*

Mosquito fish, 410, 497, 871

Mosquito minnow, 316, 321, 763, 1108

Mussel, 61, 325, 808

Myoxocephalus quadicornis, (Fourhorn sculpin), 807

Mysis relicta, 966

Mystox, 546*

Mytilus edulis L., 61

Myxocephalus quadricornis, 210

Nais (oligochaeta), 912
Nalco, 546*

Naled, 687%

Napthenic acid, 108
Nematocide 18133. 546*
Nickel, 1196

Nickelous chloride, 1130*
Notonecta undulata, 1038
Non-fish, 1149

Oligochaetes, 890, 1282
Oncorhynchus kisutch (Coho salmon), 93, 408, 463
Oncorhynchus masacu, 192
Oncorhynchus nerka (Sockeye salmon), 130, 851
O-nitro phenol, 1163
Orconectes rusticus (Cray fish), 664, 1028, 1144
Organisms
Behavior, 30, 151, 167, 259, 282, 349, 773, 779, 942, 943,
986,1089,1121, 1142
Biology, 30, 56, 60, 168, 174, 176, 191, 213, 214, 216,
275, 368, 381, 435, 456, 505, 507, 510, 545, 655,
666, 672, 716, 743, 767, 171, 795, 927, 930, 945,
973,1008, 1049, 1069, 1109, 1164, 1166, 1204
History of, 96,1152
Life cycle, 20, 237, 544, 560, 959, 1152, 1164, 1166
Requirements, 5985, 811, 999
Speciation, 1141
Organophosphate, 460, 1020
Organophosphorous, 910
Oscillatona rubescens, 958
Ostrea edulis (European oyster), 1034
Oxine copper, 546
Oxygen. 74, 104, 113, 115, 124, 126, 134, 137, 155, 167, 173,
192, 205, 209, 215, 222, 231, 260, 264, 269, 283, 317,
365, 408, 464, 490, 527, 534, 558, 604, 606, 617, 620,
647, 683, 704, 706, 717, 720, 747, 748, 783, 794, 857,
873, 885, 887, 897, 920, 921, 923, 924, 926, 928, 965,
967, 1030, 1033, 1080, 1099, 1104, 1134, 1142, 1153,
1160,1177,1219,1232
Oxydemetonmethy, 687*
Oyster, 384,983
Oyster crab (Pinnotheres ostreum), 975

Pacific salmon, 617

Pacific sardine, 206

Panacide, 546*,1187*

Paralabrox clothratus (Calico bass), 1015
Paramecium caudatum, 751

Paraquat, 687*
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Paraquat-di (methyl) chloride, 546*
Parathion, 292, 687*
Pathology, 442
Pentachlorophenol (PCP), 550, 747, 876, 994
Penthion, 687*
Periphyte, 383
Peritricha, 43
Pesticides, 270, 272, 273. 284, 296, 329, 334, 377, 378, 379, 398,
414, 424, 432, 445, 462, 485, 521, 523, 525, 546, 611,
634, 645, 687, 821, 866, 869, 1027, 1055,1083,1149
Phenol, 339, 364,400, 402, 426,442,492, 509, 541, 1031, 1055,
1105, 1110, 1126, 1140, 1146, 1147, 1156, 1158, 1159,
1161, 1168, 1171, 1172, 1173, 1176, 1178, 1182, 1192,
1196, 1209, 1212, 1213, 1214, 1216. 1217, 1218, 1221,
1222, 1223,1224,1226.1227. 1243, 1252
Phenol sodium phenolate, 1169
Phenoxytol, 546*
Phenylmercuric acetate, 546*
Philonema oncorhynchi, 769
Phosdrin, 687*
Phosphamidon, 904 ,
Phosphate. 1030, 1095
Phosphorus, 144, 217, 545, 1005, 1084, 1180, 1235
O-phthalic anhydride, 1252
Physa anatina, 855
Physa hawnii (Snail). 1033
Physu integra, 1100
Phytoplankton. 702. 711, 950
Picloram, 687%*
Pike (Esox lucius 1..),423,574.772
Pimephuales promelas (Blackhcad minnow) (l'athead minnow),
443, 1132, 1133, 1135, 1142, 1150, 1151, 1181, 1183,
1186,1192,1194,1195,1287, 1289
Pinfish (Lagandon rhomboides), 601
Pink salmon, 1040
Pinnotheres ostreum, 975
Placie prolarvae, 758
Placoperten magellanicus (scallop), 621
Plankton, 362, 666
Platyfish, 1133
Plecoglossus altivelis, 339
Plecoptera, 41. 161, 195, 324, 935
Pollack, 597
Pollution
Detection of, 163, 165, 415, 678, 692, 864, 907, 988,
1079, 1179, 1236
Eutrophic etfects, 1070
Measurement of, 162, 163, 165, 313, 314, 339, 415, 469,
625, 864, 1097, 1170, 1236
Studies, 7, 31, 33, 39, 49, 50, 54, 57, 76, 100, 104, 128,
151, 154, 159, 160, 190, 193, 194, 233, 239, 270,
324, 333, 3335, 343, 354, 467, 505, 520, 549, 565,
570, 575, 590, 600, 604, 625, 643, 651, 667, 669.
672, 677, 678, 689, 700, 708, 721, 728, 745, 781,
806, 812, 814, 830, 847, 862, 870, 882, 886, 899,
901, 912, 989, 993, 1000, 1005, 1006, 1023, 1032,
1055, 1062, 1067, 1081, 1087, 1093, 1096, 1105,
1108,1112,1116,1139,1148,1157,1176
Thermal, 3, 6,7, 165, 177, 225, 770, 781, 863, 1072
Polyporchlorate, 546*
Potamopyrgus antipodum, 969
Potassium, 652
Potassium azide, 687*
Potassium chromate, 1130%*
Potassium cyanide, 292
Potassium dichromate, 109, 1130*
p.p. DDT, 546*
Procambarus clarki (Red crawfish), 904
Pro-Noxfish, 413, 1149
Pungitus pungitus,
(Freshwater ninespine stickleback), 1127
Pantius puckelli, 525
Pyramin, 546*



Pyrethrum, 687*
Pyridylmercuric acetate (PMA), 119

Q10,223
Quinaldine, 289

Radionuclides, 67, 569, 832,931, 1042
Rainbow trout (Salmo gairdnerii, Salmo irideus) 142, 231, 276,
280, 284, 291, 294, 298, 302, 346, 351, 442, 448, 513.
534,752,793, 853, 911, 926, 963
Red crawfish, 904
Reglone, 546*
Rennet (microbial), 1286
Research
Equipment, 254, 403,493, 516, 811, 872,992, 1060, 1074
Methods, 63, 88, 135, 198, 224, 248, 249, 254, 255, 256,
297, 323, 385, 404, 415, 421, 422, 452, 469, 473,
479, 481, 495, 504, 510, 512, 517, 518, 563, 610,
613, 641, 644, 650, 657. 658, 679, 691, 699, 702,
703, 705, 775, 778, 898, 902, 911, 914, 953, 995,
996, 1010, 1013, 1019, 1029, 1036, 1052, 1054,
1057, 1074, 1076, 1078, 1079, 1106, 1111, 1113,
1114, 1123, 1124, 1175, 1176, 1187, 1201, 1235,
1237,1242,1255,1262,1263,1264, 1268, 1288
Needs, 609, 695, 860, 871, 1241
Problems, 110, 242, 311, 422,499, 571, 1083
Respiration, 19, 61, 113, 114, 142, 145, 232, 301, 452, 566, 572,
589, 593, 601, 642, 757, 815, 943, 944,987, 1080, 1142,
1177,1228, 1238, 1239, 1244
944,987, 1080, 1142, 1177, 1228, 1238, 1239, 1244
Rhodamine-B, 286, 288*
Roach, 500
Rough oyster, 942, 943
Rotinone, 687, 1194

Salamander (Taricher torosa), 203

Salinity, 54, 55, 65, 166, 202, 205, 219, 238,402, 533, 555, 557,
582, 583*, 604, 706, 749, 779, 790, 791, 798, 800, 850,
927,936, 943, 967, 970, 991, 1127, 1222

Salmo gairdnerii (Rainbow trout), 231, 276, 280, 284. 294, 302,
346,442,488,513, 531,534, 752,871, 891,910,911

Salmo irideus (Rainbow trout), 298, 509, 531, 793

Salmo ischan typicus (Sevan trout), 529. 980

Salmo salar, 16, 196, 366, 752, 7185

Salmo trutta, 522

Salmon, 40, 184, 262, 304, 371, 708, 900, 1239

Salmonids, 152,153,174, 184,187,413, 746, 1116, 1233

Salvelinus frontinalis (Brook trout, Eastern brook trout, Speckled
trout), 157,167, 1232, 1280

Sand shrimp, 967

Scallop (Placoperten magellanicus), 621

Sculpin, 807

Sea Lamprey (Petromyzon marinus), 199, 1154

Selenium, 1017*, 1025

Sevan trout (Salmo ischan typicus), 529, 980

Sevin, 904 *

Shell D50, 546*

Shell 2, 4-D QR pellets, 546*

Shell 2, 4-D SR pellets, 546*

Shellfish, 918

Silvex, 607*

Simazin sand, 546*, 888

Simazin wettable powder, 546* 888

Simuliidae, 592

Slix, 546*

S.N. 5215, 546*

Snail (Physa hawnii), 1033

(Mavrisa cornuarietis), 924

Sodium, 652, 1043

Sodium alkyl benzene sulfonate, 612

Sodium arsenite, 687*

Sodium azide, 687*

Sodium chlorate, 546*
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Sodium chromate, 723

Sodium cyanide, 486

Sodium fluoride, 551

Sodium nitrate, 546*

Sodium nitrite, 542

Sodium pentachlorophenate, 546

Speckled trout (Salvelinus frontinalis), 157,167, 1232, 1280
Spider crab (Chironectes opilio), 586

Stock synthetic detergent w/ 30.3% ABS detergent, 327*
Stone crab (Manippe mercenaria), 55

Stonefly, 161, 324, 687

Striped bass, 307

Strobane, 687

Strontium, 1094

Sturgeon, 136

Styrene, 1252*

Sulfur, 1218, 1219

Sulfuric acid, 1015

Sulphide, 1007

Sunfish, 591

Synthetic detergent, 112, 416, 438, 546, 1132, 1138
4-styryl pyridine, 1137

Talathion, 518
Tanner crab, 973
Tannery wastes, 373
Taphius glabratus, 986
Taricher torosa, (Salamander), 203
Tautogolubrus adspersus (Cummer), 173
TDE (DDD), 687*
Telecost, 214
Temperature
Acclimation, 45, 48. 64, 132, 133, 144, 145, 151, 156,
179, 180, 203, 211, 212, 232, 366, 488, 503, 556,
566, 593, 597, 600, 743, 752, 754, 800, 805, 858,
929, 939, 970, 1033
Beneficial effects, 755
Controls, 69, 150, 927, 945
Effects, 9, 12, 13, 17, 18, 19, 20, 22, 23, 25, 27, 28, 29,
30, 32, 34, 36, 44, 46, 51, 54, 56, 58, 59, 61, 65,
66, 67, 77, 79, 82, 84, 86, 89, 91, 92, 93, 94, 97,
99, 101, 102, 103, 109, 112, 114, 118, 120, 121,
124, 125, 127, 128, 129, 130, 131, 137, 138, 141,
153, 155, 158, 164, 167, 170, 171, 172,173, 174,
175, 176, 178, 186, 189, 191, 192, 195, 196, 200,
201, 202, 205, 208, 210, 216, 217, 218, 219, 220,
222, 238, 245, 250, 284, 301, 504, 514, 533, 537,
557, 558, 560, 561, 567, 573, 581, 583*, 584, 586,
588, 589*, 590, 591, 593, 594, 602, 604, 685, 704,
706, 712, 741. 742, 744, 146, 747, 748, 749, 752,
753, 757, 758, 159, 760, 761, 762, 763, 764, 765,
769, 771, 772, 713, 771, 779, 780, 782, 784, 785,
787, 790, 791, 792, 794, 195, 797, 798, 801, 802,
838, 839, 847*, 849, 850, 851, 854, 856, 857, 859,
861, 867, 885, 897, 920, 921, 922, 924*, 925, 926,
936, 941, 942, 946, 949, 958, 960*, 962, 963, 964,
965, 966, 967, 968, 969, 972,974,977, 980, 1034,
1038, 1042, 1043, 1059, 1067, 1093, 1104, 1136,
1140, 1153, 1187%*, 1222, 1258, 1259, 1260, 1261,
1267, 1271, 1272, 1273, 1274, 1275, 1276, 1278,
1283
Optimum, 141, 158, 172, 175, 192, 201, 218, 514, 685,
752
Resistance, 751, 788, 970
Threshold
Lower, 5, 87, 96, 122, 154, 157, 158, 159, 182,
199, 577, 580, 582, 807, 853, 954, 960, 961,
1136, 1247, 1281
Upper, 31, 49, 52, 57, 80, 83, 85, 87, 96, 98, 111,
122, 140, 154, 157,158, 160, 164, 180, 183,
184, 199, 203, 469, 555,577, 597, 804, 807,
847, 853, 879, 927, 938, 954, 960, 1062,
1136, 1247, 1281



Tendipes pulmovsus, 1253
Tetrachloro-o-benzoquinone, 262
Tetrahydrofurfuryl alcohol, 546*
Tetrapropylene benzolsulfonate, 358
Thiodan, 823

Thiomine, 70

Thiophosphate, 519

Thiumet, 546*

Tilapia, 75, 765

Timsan (ethyl mercury phosphate), 547
Tinca tinca, 62

Toluene, 1257*

Tordon, 546*

Toxaphene, 425, 764, 871 *, 1206
Tributyl tin oxide, 546*

Trace elements, 397, 455
Trematode, 805

Trisodium nitriloacetate. 1014

Uranium, 670
Ureabor, 546*
Urosalpiox cinera S., 943

Venzar, 546*
Vitamin By 2, 70
Vinyl acetate, 1252%

Waste water, 722,1287, 1288

Water-hard, 1257

Water quality, 3, 204, 207, 234, 236, 281, 336, 382, 510, 528,
530, 535, 719, 1021, 1045, 1063, 1271, 1273
Requirements, 16

Watershed, 810

Weedazol, 546*

Wetox, 437

Wetting agents, 546*

White catfish (Actaturus cotus), 582

Whitetish (Coregonius clupeoformis), 221, 900

Winkle (Littorina littorea), 61

Xiphophorus helleri, 595
Xylene, 1152*

Yeast, 804

Yttrium, 971

Zebrafish (Brachydanio rerio), 370

Zinc, 66, 84*, 105, 106, 107, 247, 252, 367, 371, 372, 383, 391,
401, 418, 449, 463, 468. 500, 507, 605, 636, 829, 830,
831, 833, 881, 884, 985, 1009, 1030, 1044, 1050, 1061,
1064, 1097,1098,1130*,1133,1134,1196

Zinc acetate, 1130*

Zinc chloride, 1130*

Zinc sulphate. 294, 302, 364, 370

Zooplankton, 20, 22, 261
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TOXICANT INDEX FOR APPENDIX A

Abate
Stonefly, 687
ABS
Bluegill, 913
Fathead minnow, 1192
Acetone
Harlequin fish, 546
Aldrin
Stonefly, 687
Allethrin
Stonefly 687
Alpha-amino-2, 6 dichlorobenzaldoxine
Harlequin fish, 546
Alpha-amino-2, 6 dichlorobenzaldoxine hydrochloride
Harlequin fish, 546
Alpha-Chlorhydrin
Harlequin fish, 546
Ammonium sulphamate
Harlequin tish, 546
Antimycin A without dye
Bluegill, 288
Channel catfish, 288
Rainbow trout, 288
Antimycin A with Rhodamine-B
Bluegill, 288
Channel catfish, 288
Rainbow trout, 288
Antimycin A with fluorescein
Bluegill, 288
Channel catfish, 288
Rainbow trout, 288
Ardrox
Harlequin fish, 546
Arkotine DDT
Harlequin fish, 546
Arsenic
Goldfish, 1017
Asulum
Harlequin fish, 546
Atlavar
Harlequin fish, 546

Basol 99

Harlequin fish, 546
Bayer 73

Stonefly (P. californica), 440, 687
Bayer 37289

Stonefly, 687
Bayer 37344

Stonefly, 687
Bayer 41831

Stonefly, 687
Baygon

Baylusscide, 828

Stonefly, 687
Baywood 43

Harlequin fish, 546
Benazolin

Harlequin fish, 546
Bidrin

Red crawfish, 904

Stonefly, 687
Brakontrole

Harlequin fish, 546

Busan 90

Harlequin fish, 546
Busan 181

Harlequin fish, 546
Cadmium chloride

Bluegill, 1130

Fathead minnow, 1130

Goldfish, 1130

Green sunfish, 1130

Guppies, ]] 130
Canalbank weedkiller

Harlequin fish, 546
Carbaryl

Stonefly, 687
Casaron G

Harlequin fish, 546
Casaron 133

Harlequin fish, 546
Chlordane

Stonefly, 687
Chlorea

Rainbow trout, 546
Chlorax

Rainbow trout, 546
Chlorobenzene

Bluegill, 1252

Fathead minnow, 1252

Goldfish, 1252

Guppies, 1252
O-chlorophenol

Bluegill, 1163, 1252

Fathead minnow, 1252

Goldtfish, 1252

Guppies, 1252
3-chloropropene

Bluegill, 1252

Fathead minnow, 1252

Goldfish, 1252

Guppies, 1252
Chlorothion

Fathead minnow, 1187
Chlorthiamid

Harlequin fish, 546
Chromium potassium sulphate

Bluegill, 1130

Fathead minnow, 1130

Goldfish, 1130

Guppies, 1130
Concentrated borasceu

Rainbow trout, 546
Copper sulphate

Bluegill, 1130

Fathead minnow, 1130

Goldfish, 1130

Guppies, 1130
O-cresol

Bluegill, 1252

Fathead minnow, 1252

Goldfish, 1252

Guppies, 1252
Crotothane

Harlequin fish, 546
Cunilate RQ 24

Harlequin fish, 546
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Cyclohexane

Bluegill, 1252

Fathead minnow, 1252

Goldfish, 1252

Guppies, 1252
Dalacide

Harlequin fish, 546
Dalapon

Harlequin fish, 546

Stonefly (2. californica), 687

D.B. granular
Rainbow trout, 546
DDT
Brown trout, 546
Harlequin fish, 546,
Red crawfish, 904

Stonefly (P. badia, P. californica), 687

De De Tane liquid
Harlequin fish, 546
De De Tane paste
Harlequin fish, 546
De De Tane 25
Harlequin fish, 546
De De Tane wettable
Harlequin fish, 546
DEF

Stonefly (P. californica), 687

Dexon

Stonetfly, 687
Diazinon

Stonefly, 687
Dibrom

Red crawfish, 904
Dichlobenil

Stonefly, 687
Dichlone

Rainbow trout, 546
Dichloryos

Stonefly, 687
Dieldrin

Stonefly, 687
Ditolatan

Harlequin fish, 546

Stonefly, 687
Dimethoate

Stonefly, 687
Dinitrocresol

Stonefly, 687
Dipterex

Fathead minnow, 1187
Diquat

Striped bass, 307
Diquat-dibromide

Rainbow trout, 546
Disutfoton

Stonetly, 687
Diuron

Stonefly. 687
Dowpon

Harlequun fish, 546

Rainbow trout, 546
Dursban

Stonefly, 687
Dylox

Striped bass 307
EC-90

Harlequin fish, 546
Emcol H-146

Harlequin fish, 546
Emcol H-500X

Harlequin tish, 546
kmcol 702

Harlequin fish. 546

Endosulfan

Stonefly, 687
Endrin

Red crawfish, 904

Stonefly, 687
Epichlorbydrin

Harlequin fish, 546
EPN-300

Fathead minnow, 1187
Ethion

Stonefly, 687
Ethomeen S/25

Harlequin fish, 546
Ethyl benzene

Bluegill, 1252

Fathead minnow, 1252

Goldfish, 1252

Guppies, 1252
Fenac

Stonefly, 687 |
Finoprop

Harlequin fish, 546
Fluorescein sodium

Bluegill, 288

Channel catfish, 288

Rainbow trout, 288
Formaldehyde

Brown trout, 546

Rainbow trout, 546
Formalin

Striped bass, 307
Furfural

Harlequin fish, 546
Gramoxone (J.F. 1341)

Harlequin fish, 546
Gramoxone W (J.F. 1137). 546
Guthion

Stonefly, 687
Heptachlor

Stonefly. 687
Hydrogen sulphide, 475
laline brushwood killer

Rainbow trout, 546
Ialine grass growth regulator (Regulox)

Rainbow trout, 546
Isoprene

Bluegill, 1252

Fathead minnow, 1252

Goldfish, 1252

Guppies, 1252

Isobornyl thiocynoacetate
Black bullhead. 430
Bluegill, 430
Channel catfish, 43
Crawtish. 430
Golden shiner, 430
Green sunfish, 430
Largemouth bass, 430
Mosquito fish. 430
Rainbow trout, 430
Redear sunfish, 430
Tadpoles, 430
White crappis, 430

Karathane wettable

Harlequin fish, 546
Karmey

Striped bass, 307
LAS

Bluegill, 1076

Fathead minnow, 1192
Lead

Goldfish. 1017



Lead (w/o calcium carbonate)
Goldfish, 1017
Lead acetate
Fathead minnow, 1130
Lead chloride
Bluegill, 1130
Fathead minnow, 1130
Goldfish, 1130
Guppies, 1130
Lindane
Stonefly, 687
Lirostanol
Harlequin fish, 546
Lissapol NX
Harlequin fish, 546
Lubrol L
Harlequin fish, 546
Malachite green
Harlequin fish, 546
- Rainbow trout, 546
Malathion
Daphnia, 332
Fathead minnow, 1187
Stonefly, 687
Manoxol
Harlequin fish, 546
Mercury
Goldfish, 1017
Methoxychlor
Stonefly, 687
Methyl methacrylate
Bluegill, 1252
Fathead minnow, 1252
Goldfish, 1252
Guppies, 1252

Methyl parathion

Fathead minnow, 1189

Red crawfish, 904
Molinate

Stonefly, 687
Monoxone

Rainbow trout, 546
Monuron

Rainbow trout, 546
Mystox LSC/P

Harlequin fish, 546
Mystox LSE/L

Rainbow trout, 546
Mystox LSE/P

Rainbow trout, 546
Mystox LSL

Harlequin fish, 546
Mystox LSL/L

Rainbow trout, 546
Mystox LSL/P

Rainbow trout, 546
Nalco 201

Harlequin fish, 546
Nalco 240

Harlequin fish, 546
Nalco 243

Harlequin fish, 546
Naled

" Stonefly, 687

Nematocide 18133

Harlequin fish, 546

Nickelous chloride
Bluegill, 1130
Fathead minnow, 1130
Goldfish, 1130
Guppies, 1130
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OMPA

Fathead minnow, 1187
O-nitro phenol

Bluegill, 1163
o.p. DDT

Harlequin fish, 546
Oxygen

Bluegill, 264

Brook trout, 926

Esox lucius, 897

Oncorhynchus gorbuscha, 897

Perca fluviatilis, 897

Rutilus rutilus, 897

Salmo salar, 897
Oxine-copper

Rainbow trout, 546
Oxydemetonmethyl

Stonetly, 687
Panacide ‘

Harlequin fish, 546

Rainbow trout, 546
Paraoxon

I'athead minnow, 1187
Paraquat

Stonetly, 687
Paraquat-di (methyl) chloride

Harlequin fish, 546
Parathion

Stonefly, 687
Parathion No. 1

Bluegill, 1187

Fathead minnow, 1187
Parathion No. 2

Bluegill, 1187

I'athead minnow, 1187
Penthion

Stonefly, 687
Phenol

Bluegill, 1252

Iathead minnow, 1252

Goldfish, 1252

Guppies, 1252

Harlequin fish, 546
Phenoxytol

Harlequin fish, 546
Phenylmercuric acetate

Rainbow trout, 546
Phosdrin

Stonefly, 687
Phosphamidon

Red crawfish, 904
O-phthalic anhydride

Fathead minnow, 1252
Picloram

Stonefly, 687
Polyborchlorate

Rainbow trout, 546
Potassium azide

Stonefly, 687
Potassium chromate

Fathead minnow, 1130
Potassium dichromate

Bluegill, 1130

Fathead minnow, 1130

Goldfish, 1130

Guppies, 1130
pp. DDT

Harlequin fish, 546
Pyramin

Harlequin fish, 546
Pyrethrum

Stonefly, 687



Reglone

Harlequin tish, 546
Rhodamine-B

Bluegill, 288

Channel catfish, 288

Rainbow trout, 288
Rotenone

Stonefly, 687
Salinity

White catfish 583
Selenium

Goldfish. 1017
Sevin

Red crawfish. 904
Shell D50

Rainbow trout, 546
Shell 2. 4-D QR pellets

Harlequin fish. 546

Rainbow trout. 546
Shell 2, 4-D SR pellets

Harlequin fish. 546

Rainbow trout 546
Silvex

Stonefly. 607
Simazin sand

Rainbow trout. 546
Simazin wettable powder

Rainbow trout. 546
Slix (detergent)

Harlequin fish, 546
S.N. 5215

Harlequin fish. 546
Sodium arsenite

Stonefly. 687
Sodium azide

Stonefly, 687
Sodium chlorate

Harlequin fish. 546
Sodium nitrate

Harlequin fish, 546
Sodium pentachlorophenate

Rainbow trout. 546

Stock synthetic detergent with 30.3% ABS detergent

Eels, 327
Mullet, 327
Mummichog. 327
Silversides, 327
Winter flounder. 327
Strobane
Stonefly, 687
Styrene
Bluegill, 1252
Fathead minnow, 1252
Goldfish, 1252
Guppies, 1252
Systox
Fathead minnow. 1187
TDE (DDD)
Stonefly, 687

Temperature
Algae, 589
Ampullariid snail. 924
Daphnia, 847
White catfish, 583
Young-of-the-year Cisco. 960
TEPP
Bluegill, 1187

Tetrahydrofurfuryl alcohol
Harlequin fish, 546
Thiumet
Harlequin fish, 546
Toluene reagent
Bluegill, 1257
Fathead minnow, 1257
Goldfish. 1257
Guppies. 1257

Tordon C

Harlequin fish, 546
Tordon 22K

Harlequin tish. 546
Tordon M

Harlequin fish. 546
Toxaphene

Goldfish, 871

Mosquito fish, 871

Rainbow trout. 871

Stonefly, 871
Tributyl tin oxide

Rainbow trout. 546
Trichlorofon

Stonefly 687
Trifluralin

Stonefly. 687
2. 4-D (sodium salt)

Harlequin fish, 546
2.4-D

Stonefly. 687
2. 4-D butoxy ethanol ester

Stoneflv. 687
Ureabor

Rainbow trout. 546
Velsicol AR 50g

Harlequin fish. 546
Venzar

Harlequin fish. 546
Vinyl acetate

Bluegill. 1252

Fathead minnow, 1252

Goldfish, 1252

Guppies. 1252
Weedazol

Harlequin fish, 546
WL 4205

Harlequin fish, 546
Xvlene 1152

Bluegill. 1152

Fathead mmnow, 1152

Goldfish, 1152

Guppies, 1152
Zectran

Stonefly, 687
Zinc

Bluegill. 84

Fathead minnow, 1130
Zinc acetate

Fathead minnow, 1130
Zinc chloride

Bluegill, 1130
Zinc oxine

Harlequin fish, 546
Zinc sulphate

Bluegill, 1130

Fathead minnow, 1130

Goldfish, 1130

Guppies. 1130
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