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NOTICES

This document has been reviewed by the Criteria and Standards Division,
Office of Water Regulations and Standards, U.S. Environmental Protection
Agency, and approved for publication.

Mention of trade names or commercial products does not constitute
endorsement or recommendation for use.

This document is available to the public through the National Technical
Information Service (NTIS), 5285 Port Royal Road, Springfield, VA 22161.
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FOREWORD

Section 304(a)(1) of the Clean Water Act of 1977 (P.L. 95-217)
requires the Administrator of the Environmental Protection Agency to
publish water quality criteria that accurately reflect the latest
scientific knowledge on the kind and extent of all identifiable effects
on health and welfare that might be expected from the presence of pollutants
in any body of water, including ground water. This document is a revision
of proposed criteria based upon consideration of comments received from
other Federal agencies, State agencies, special interest groups, and
individual scientists. Criteria contained in this document replace
any previously published EPA aquatic life criteria for the same pollutant(s).

The term "water quality criteria" is used in two sections of the
Clean Water Act, section 304(a)(1) and section 303(c)(Z). The term has a
different program impact in each section. In section 304, the term
represents a non-regulatory, scientific assessment of ecological effects.
Criteria presented in this document are such scientific assessments. If
water quality criteria associated with specific stream uses are adopted
by a State as water quality standards under section 303, they become
enforceable maximum acceptable pollutant concentrations in ambient waters
within that State. Water quality criteria adopted in State water quality
standards could have the same numerical values as criteria developed
under section 304. However, in many situations States might want to adjust
water quality criteria developed under section 304 to reflect l6cal
environmental conditions and ~uman exposure patterns be~ore incorporation
into water quality standards. It is not until their adoption as part of
State water quality standards that criteria become regulatory.

Guidelines to assist States in the modification of criteria presented
in this document, in the development of water quality standards, and in
other water-related programs of this Agency, have been developed by EPA.

William A. Whittington
Director
Office of Water Regulations and Standards
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Introduction*

Parathion (O,O-diethyl 0-4-nitrophenyl phosphorothioate, sometimes

called ethyl parathion or parathion-ethyl) is one of several organophosphorus

pesticides developed to replace the more persistent organochlorine pesticides.

It is now a restricted-use pesticide that is effective against a wide-range

of insect pests on many fruit, nut, vegetable, and field crops. It is

usually formulated as an emulsifiable concentrate, but is also available 1n

granules, dusts, aerosols, oil sprays, and wettable powders. These formulations

often contain large percentages of unspecified ingredients, which are often

considered inert. Although no studies have compared the relative toxicities

of technical-grade parathion and its various formulations, other organo-

phosphorus insecticides (e.g., chlorpyrifos) have been shown to differ

substantially in this regard. Although some data obtained from studies

on formulations are discussed, data from such studies are not used in the

derivation of the criteria.

The toxicity of parathion 1S the result of metabolic conversion

to its oxygen analogue, parathion-oxon (paraoxon) and its subsequent binding

to and inhibition of various enzyme systems (e.g., cholinesterases, car-

boxy1ases, acety1cholinesterases, and mitochondrial oxidative phosphorylases).

Its inhibition of acetylcholinesterase (AChE) is generally accepted to be

its most critical toxic effect. Inhibition of AChE results in accumulation

of the neurotransmitter acetylcholine in synapes, disrupting normal

neural transmission. Although even substantial reductions 1n brain AChE

* An understanding of the "Guidelines for Deriving Numerical National Water
Quality Criteria for the Protection of Aquatic Organisms and Their Uses"
(Stephan et ale 1985), hereafter referred to as the Guidelines, and the
response to public comment (U.S. EPA 1985a) is necessary in order to
understand the following text, tables, and calculations.
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activity in fish have not always been fatal, the effect of this condition on

normal activities (e.g., feeding, reproduction, predator-prey relationships,

etc.) in nature is not known. Parathion has also been demonstrated to

produce teratogenic effects in fish embryos (Solomon 1977; Solomon and

Weis 1979; Tomita and Matsuda 1961).

Parathion is less persistent than organochlorine pesticides and

has such a great affinity for organic material that it is quickly sorbed to

sediments and suspended particulate matter. Miller et ala (1967) attributed

the rapid loss of parathion after application to irrigation water to

degradation, although sorption probably contributed greatly to the decrease.

The persistence of oarathion in water is dependent on chemical hydrolysis

and biodegradation (Ahmed and Casida 1958; Eichelberger and Lich~enberg 1971;

Faust 1975; Faust and Gomaa 1972; Gomaa ~nd Faust 1972; Ludemann and

Herzel 1973; Mackiewicz et al. 1969; Mulla 1963; Sethunathan et ala 1977;

Van Middelem 1966; Zuckerman et ala 1970). Graetz et ala (1970) reported

that the portion of parathion degradation attributable to abiological processes

in natural lake sediments was negligible. The movement and persistence

of parathion has been described in a natural pond (Mulla et ala 1966;

Nicholson et ala 1962), a model stream (Lap1anche et ala 1981), and a

model ecosystem (Dortland 1980). Several studies have reported concentrations

of parathion in water (Braun and Frank 1980; Dick 1982; Greve et al. 1972;

Harris and Miles 1975; Kannan and Job 1979; Sethunathan et a1. 1977) and

in biota (Chovelon et al. 1984; Haddadin and Alawi 1974; Hesselberg and

Johnson 1972; Perry et ala 1983). u.S. EPA (1975) and vom Rumker et al.

(1974) reviewed the use, distribution, fate, and effects of parathion.

Unless otherwise noted, all concentrations reported herein are

expressed as parathion, not as the material tested. The criteria presented
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herein supersede previous aquatic life water quality criteria for parathion

(U.S. EPA 1976) because these new criteria were derived using improved

procedures and additional information. Whenever adequately justified, a

national criterion may be replaced by a site-specific criterion (U.S. EPA

1983a), which may include not only site-specific criterion concentrations

(U.S. EPA 1983b), but also site-specific durations of averaging periods

and site-specific frequencies of allowed excursions (U.S. EPA 1985b).

The latest comprehensive literature search for information for this

document was conducted in July, 1986; some more recent information might have

been included.

Acute Toxicity to Aquatic Animals

The results of acute tests that were considered useful for deriving

water quality criteria for parathion are listed i~ Table 1. The most

striking disparity of values within a species is for the crayfish, Orconectes

nais. An early instar was 375 times more sensitive to parath{on than

adults. The LCSO of 0.04 ~g/L for this early instar of Orconectes nais

LS the lowest available acute value.

Freshwater Species Mean Acute Values (Table 1) were calculated as

geometric means of the available acute values, and then Genus Mean Acute

Values (Table 3) were calculated as geometric means of the available

freshwater Species Mean Acute Values. Of the 31 genera for which acute

values are available, the most sensitive genus, Orconectes, LS over

130,000 times more sensitive than the most resistant, Tubifex and

Limnodrilus. Although nine of the 31 freshwater genera are fishes, the

fifteen most sensitive genera are all invertebrates'- However, the two

most resistant genera are also invertebrates. Acute values are available
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for more than one species 1n each of five genera, and the range of Species

Mean Acute Values within four of the genera is less than a factor of 1,,9 ..

In the fifth genus, Gammarus, acute values for mature individuals of

the two species are similar, but acute values are available for younger

individuals, which are apparently more sensitive, for only one of the species.

The freshwater Final Acute Value for parathion was calculated to be 0.1298

~g/L using the procedure described in the Guidelines and the Genus Mean

Acute Values in Table 3. The acute value for the crayfish, Orconectes

~, is about one-third the Final Acute Value.

Data on the acute toxicity of parathion are only available for two

saltwater species (Table 1). The 96-hr LCsO for the Korean shrimp,

Palaemon macrodactylus, was 11.5 ~g/L in a static test and 17.8 ~g/L 10 a

flow-through test (Earnest 1970). Korn and Earnest (1974) reported that

the 96-hr LCsO for the striped bass, Morone saxatilis, was 17.8 ~g/L.

Acute values are not available for enough species to allow calculation of

a saltwater Final Acute Value.

Chronic Toxicity to Aquatic Animals

Chronic tests that are considered useful for deriving water quality

criteria have been conducted on parathion with Daphnia magna, the fathead

minnow, and the bluegill (Table 2). In the life-cycle test with D. magna,

the 21-day LCsO was 0.14 ~g/L, and the number of young produced was

reduced by 0.12 ~g/L, but not by 0.0817 ~g/L. Fathead minnows were

significantly affected by exposure to parathion at 9.0 ~g/L, but not at

4.4 ~g/L. In the life-cycle test with bluegills, 0.34 ~g/L caused tumors

and deformities in the adults, but did not affect survival of any life

stage or reproduction. No effects were observed at 0.17 ·~g/L.
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The three Acute-Chronic Ratios available for parathion are 10.10

for Daphnia magna, 79.45 for the fathead minnow, and 2,121 for the blu~gill.

Of the three species, Q. magna is the most acutely sensitive, and produced

the lowest chronic value and the lowest acute-chronic ratio. Thus it

seems reasonable to use 10.10 as the Final Acute-Chronic Ratio. Division

of the freshwater Final Acute Value of 0.1298 ~g/L by the Final Acute-Chronic

Ratio of 10.10 results in a Final Chronic Value of 0.01285 ~g/L (Table 3).

No data are available on the chronic toxicity of parathion to

saltwater animals.

Toxicity to Aquatic Plants

Data are available on the toxicity of parathion to two fre~hwater

algae (Ta~le 4). The blue-green alga, Microcystis aeruginosa, was affected

at 30 ~g/L, whereas the green alga, Scenedesmus quadricauda was not

affected by concentrations below 390 ~g/L.

No data are available concerning the toxicity of parathion to saltwater

plants.

Bioaccumulation

Spacie (1976) and Spacie et al. (1981) reported long-term bioconcentration

factors (BCFs) for the brook trout, fathead minnow, and bluegill (Table 5),

and short-term BCFs are available for the brown trout, brook trout, and

bluegill (Table 6). The BCFs determined with brook trout did not show a

consistent relationship with either concentration in water or duration of

exposure (Tables 5 and 6); the 260-day BCFs ranged from 31 to 232 for

muscle tissue. The 260-day BCFs based on whole-body measurements with

fathead minnows ranged from 32.9 to 201.4. The short-term BCFs measured
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with bluegills increased steadily with duration of exposure from 80.5 at

12 hr to 462 at 72 hr, but the BCF at 540 days was only 27.

No data that can be used in the drivation of water quality criteria

are available on the bioaccumulation of parathion by saltwater species.

No U.S. FDA action level or other maximum acceptable concentration

in tissue is available for parathion, and, therefore, no Final Residue

Value can be calculated.

Other Data

Additional data on the effects of parathion on aquatic organisms are

given in Table 6. The majority of the data are LCSOs for durations

other than 96 hours. Ahmed (1977) observed a range in 24-hr LCSOs from

1.8 ~g/L to 40 ~g/L with six freshwater coleopteran species. Because of

its wide use as a mosquito larvicide, many data are available on acute toxicity

to mosquito larva. However, standard methods for testing effectiveness of

larvicides prescribe a 24-hr test duration. The 24-hr LCSOs for seven

species of mosquitos in three genera range from 0.47 to 68 ~g/L. Gutierrez

et al. (1977) reported LCSOs from 1.8 to 70 ~g/L for larvae ot resistant

populations of Culex pipiens.

Kynard (1974) observed avoidance of parathion by mosquitofish, and

Weiss (1961) found inhibition of AChE in brains of several freshwater

fishes. Effects on locomotor behavior of goldfish, bluegills, and largemouth

bass were reported by Rand (1977a,b) and Rand et al. (197S). Sun and

Taylor (1983) studied effects of parathion on acquisition and retention

of a conditioned response by goldfish.

Various studies have examined the effect of a det-ergent (Solon and

Nair 1970; Solon et al. 1969), herbicides (Lichtenstein et al. 1975), and

an N-alkyl compound, SKF-52SA (Gibson and Ludke 1973) on the toxicity of
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parathion. Banas and Sprague (1981) reported that prior exposure of ratnbow

trout did not affect the LC50.

Several studies evaluated the effectiveness of us~ng trout for

detecting parathion and other pollutants (Jung 1973; Morgan 1975,1976,1977;

Van Hoof 1980). Mount and Boyle (1969) examined the use of the

concentration of parathion in fish blood to diagnose causes of fish

kills. Ghetti and Gorbi (1985) studied the effects of a simulated
,

parathion spill on a stream. Albright et al. (1983), Gasith and Perry

(1980,1983,1985), Gasith et al. (1983a,b), and Grzenda et al. (1962)

reported community effects of parathion on a pond. Warnick et al. (1966)

found that increases in the concentrations of organochlorine compounds in

water correlated with application of parathion to a pond. They postulated

that these compounds were released from decomposing tissues of tntoxified

organisms.

At a concentration of 1,000 ~g/L, parathion reduced the rate of

growth of natural saltwater plankton communities by 9.9% in 4 hr (Butler

1964). Juvenile pink shrimp, Penaeus duorum, had a 48-hr EC50 of 0.24

~g/L, whereas the EC50s for other penaeid and palaemonid shrimp ranged

from 1.0 to 5.5 ~g/L (Butler 1964; Lowe et al. 1970; u.S. Bureau of

Commercial Fisheries 1966,1967). Grass shrimp, Palaemonetes ~~,

exposed to 0.1 or 0.5 ~g/L were more susceptible to predation by gulf

killifish, Fundulus grandis (Farr 1977). Limb regeneration and time to

molting of the fiddler crab, Uca pugilator, were apparently unaffected by

exposure to parathion for 2 to 3 weeks, but all crabs exposed to 100 ~g/L

died (Weis and Mantel 1976). The 96-hr EC50 based on shell deposition

was 850 ~g/L or higher for the eastern oyster, Crassostrea virginica

(Butler 1963,1964; Lowe et al. 1970; u.S. Bureau of Commercial Fisheries
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1966). Lowe et al. (1971) found that growth of juvenile oysters was not

reduced by exposure to 0.8 ~g/L for 252 days. Davis and Hidu (1969)

reported a 78% reduction in length of oyster larvae after a 12-day

exposure to 1,000 ~g/L.

The sensitivity of saltwater fishes to parathion did not differ

greatly. The 48-hr LC50s were 15 ~g/L for longnose killifish, Fundulus

similis; 18 ~g/L for spot, Leiostomus xanthurus; 36 ~g/L for sheepshead

minnows, Cyprinodon variegatus; and 100 ~g/L for striped mullet, Mugil

cephalus (Butler 1964; Lowe et al. 1970; and U.S. Bureau of Commercial

Fisheries 1966,1967). Regeneration of fins by adult mummichogs,

Fundulus heteroclitus, was reduced by exposure to 10 ~g/L for 10 weeks

(Weis and Weis 1975) and this species had a 50% incidence of circulatory

failure when exposed to 10,000 ~g/L for three days (Weis and Weis 1974).

Inhibition of acetylcholinesterase (AChE) in saltwater fishes is a

function of degree and duration of acute exposure and appears associated

with death. Regardless of concentration and duration of exposure, when

40 to 60% of the sheepshead minnows, pinfish, and spot died, surV1vors

had AChE reductions of ~ 82.3% (Coppage and Mathews 1974).

White et al. (1979) reported 57 to 90% inhibition of brain cholinesterase

activity in dead laughing gulls, Larus artricilla, contaminated with

parathion applied to crops. Death of chicks was suspected to be a result

of parathion in their food.

Unused Data

Some data on the effects of parathion on aquatic organisms were not

used because the studies were conducted with species that are not resident

in North American (e.g., Basak and Konar 1976a,b; Bellavere and Gorbi 1984;
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Bowman et al. 1981; Butler 1964; Dortland 1980; Fleming 1981; Gregory et

al. 1969; Gupta et al. 1979; Hashiomoto and Nishiuchi 1981; Hudson et a1.

1979; Juhnke and Ludemann (1978); Nishiuchi and Hashimoto 1967; Nishiuchi

and Yoshida 1972; Panwar et al. 1976; Price 1976,1978; Rattner 1982; Shah

et al. 1983; Siva Prasada Rao et al. 1983; Weiss 1959) or because the test

species was not obtained in North America and was not identified well

enough to determine if it is resident in North America (e.g., Lahav and

Sarig 1969). Results (e.g., Tarpley 1958) of tests conducted with brine

shrimp, Artemia sp., were not used because these species are from a unique

saltwater environment. Data were not used if parathion was a component

of a mixture (e.g., Macek 1975) or an effluent (e.g., Lewis 1986) or if

the test chamber contained sediment (D'Asaro and Wilkes 1982; Farr 1977).

Cole and Plapp (1974) did not verify that the parathion was dissolved off

the test tubes by the test solution.

Anderson (1960), Chiou et al. (1977), Henderson et al. (1960),

LeBlanc (1984), Ramke (1969), Sato and Kubo (1965), Surber (1948),

Tarzwell (1959a,b), and Yoshioka et al. (1986) only contain data that

have been published elsewhere. Some studies were not used because test

procedures or materials were not adequately described (e.g., Gillies et

al. 1974; Hart and Womeldorf 1977; Kleerekoper 1974; Konar and Basak

1973; Lahav and Sarig 1969; Lewallen and Wilder 1962; Micks and Rougeau

1977; Moore 1970; Mulla 1980; Wilder and Schaefer 1969; Zboray and

Gutierrez 1979).

Data were not used if the organisms were exposed to parathion by

injection or gavage or in food (e.g., Benke et al. 1974; Carlson 1973;

Hashimoto and Fukami 1969; King et al. 1984; Loeb and Kelly 1963;

Murphy et al. 1968).
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Bradbury (1973a,b), Chambers (1976), Dort1and (1978), Dortiand et

al. (1976), Estenik and Collins (1979), Goldsmith et a1. (1976), Hi1tibran

(1974,1982), Hitchcuck and Murphy (1971), Huddart (1978), Ludke et al.

(1972), McDonald and Fingerman (1979), Murphy et a1. (1968), Nollenberger

(1982), Nollenberger et al. (1981), Weiss (1959), Weiss and Gakstatter

(1964,1965), Whitmore and Hodges (1978), and Yaha10mi and Perry (1981)

only exposed enzymes, excised tissues, or cell cultures or conducted

other biochemical or histological studies. Garnas and Crosby (1979) and

Lewis et al. (1984) only studied the metabolism of parathion.

Results of some laboratory tests were not used because the tests were

conducted in distilled or deionized water without addition of appropriate

salts (e.g., Burchfield and Storrs 1954; Goldsmith 1978; Goldsmith and

Carlson 1979; Lewallen 1959,1962: Lichtenstein et al. 1966; Yasuno et al.

1965) or if too few test organisms were exposed (e.g., Carlson 1973;

Ludemann and Neumann 1961). Mulla et al. (1967) conducted tests in plastic

test chambers.

Hughes (1970,1973) did not acclimate the test organlsms to the

dilution water for a long enough period of time. Laboratory studies

using formulations of parathion were not used (e.g., Alexander et al.

1982; Basak and Konar 1976a,b; Chang and Lange 1967; Davey et a1. 1976;

Gaufin et al. 1961,1965; Hilsenhoff 1959: Labrecque et al. 1956: Mohamed

and Gupta 1984; Panwar et a1. 1982; Singh and Singh 1981, Sreenivasan and

Swaninathan 1967; Srivastava et al. 1977; Verma et a1. 1981). Field

studies in which the concentration of parathion was not measured were not

used (e.g., Ahmed 1977; Benge and Fronk 1970; Chang and Lange 1967; Davey

and Meisch 1977; Davey et al. 1976; Gahan 1957; Grigarick and Way 1982;

10



Labrecque 1956; Mulla and Isaak 1961; Mu1la et a1. 1963,1964,1978; Myers

et al. 1969; Stewart 1977).

High control mortalities occurred in tests reported by Fleming et

a1. (1982) and in tests with Gammarus fasciatus reported by Spacie et al.

(1976). High pesticide residues were found in field collected worms

by Naqvi (1973), and the concentration of solvent was too high in studies by

Poorman (1973).

Microcosm studies were not used (e.g., Dortland 1980; Francis et al.

1980; Miller et al. 1966; Yu and Sanborn 1975).

Results of laboratory bioconcentration tests were not used if the

test was not flow-through or renewal (e.g., Verma and Gupta 1976) or the

concentration in water was not measured (e.g., Kortus et al. 1911). A

bioconcentration study by Schmidt and Weidaas (1961) was not used because

radio-labeled parathion was not adequately identified as the radioactive

compound in the organisms. Reports of concentrations of parathion in wild

aquatic organisms (e.g., Bradbury 1973a,b; Butler and Schutzmann 1978)

were not used to calculate bioaccumulation factors if the number of

measurements of the concentration was too small or if the range of the

measured concentrations was too great.

Summary

The acute values for thirty-seven freshwater species 1n thirty-one

genera range from 0.04 ~g/L for an early instar of a crayfish, Orconectes

nais, to 5,230 ~g/L for two spec1es of tubifid worms. For Daphnia magna,

the chronic value and acute-chronic ratio are 0.0990 ~g/L and 10.10 ~g/L,

respectively. Chronic toxicity values are available for two freshwater

fish species, the bluegill and the fathead minnow, with chronic values of
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0.24 ~g/L and 6.3 ~g/L, and acute-chronic ratios of 2,121 and 79.45,

respectively. Two freshwater algae were affected by toxaphene concentrations

of 30 and 390 ~g/L, respectively. Bioconcentration factors determined

with three fish species ranged from 27 to 573.

The acute values that are available for saltwater species are 11.5

and 17.8 ~g/L for the Korean shrimp, Palaemon macrodactylus, and 17.8 ~g/L

for the striped bass, Morone saxatilis. No data are available concerning

the chronic toxicity of parathion to saltwater species, toxicity to

saltwater plants, or bioaccumulation by saltwater species. Some data

indicate that parathion is acutely lethal to commercially important

saltwater shrimp at concentrations as low as 0.24 ~g/L. Measurement of

AChE might be useful for diagnosing fish kills caused by parathion.

National Criteria

The procedures described in the "Guidelines for Deriving Numerical

National Water Quality Criteria for the Protection of Aquatic Organisms

and Their Uses" indicate that, except possibly where a locally important

species is very sensitive, freshwater aquatic organisms and their uses

should not be affected unacceptably if the four-day average concentration

of parathion does not exceed 0.013 ~g/L more than once every three years

on the average and if the one-hour average concentration does not exceed

0.065 ~g/L more than once every three years on the average.

The procedures described in the "Guidelines for Deriving Numerical

National Water Quality Criteria for the Protection of Aquatic Organisms

and Their Uses" require the availability of specified data for the derivation

of a criterion. A saltwater criterion for parathion cannot be derived

because very few of the required data are available.
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Three years is the Agency's best scientific judgment of the average

amount of time aquatic eCQsystems should be provided between excursions

<U.S. EPA 1985b). The resiliencies of ecosystems and their abilities to

recover differ greatly, however, and site-specific allowed excursion

frequencies may be established if adequate justification is provided.

Use of criteria for developing water quality-based permit limits and

for designing waste treatment facilities requires selection of an appropriate

w8steload allocation model. Dynamic models are preferred for the application

of these criteria <U.S. EPA 1985b). Limited data or other considerations

might make their use impractical, in which case one must rely on a steady-state

model <U.S. EPA 1986).
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Tebl. ,. Acut. TOMlclty of Perethlo. _ Aquetlc AlaI..ls

LC~ Specl......
or EC~ Acut. Vel_

Specl.. M.thod* Ch_lcel·· c,g/l)••• (Pg/P R.'......ce

fRESHWATER SPECIES

Tub If Ie Id wO"', S, U Anal ytlcal 5,230···· 5,230 ~hltten and Goodn Ight
Llmnodrllus sp. (99.6U 1966

Tublflcld wo"', S, ,U Anal ytlcal 5,230···· 5,230 ~hltten and Goodn Ight
Tublfe)( sp. (99.6U 1966

CI adoceran, S, U 0.8 ,Boyd 1957
Daphn la magna

CI adoceran, S, U 1.8 Brlngmann and Kuhn 1960
Daphn Ia magna

Cladoceran «24 hr), S, M Reagent 1.27 Spacle 1976; Spac Ie
Daphn 1a magna (99.) et al. 1981

Cladoceran, «24 hr), S. U Anal ytlcal 1.3 Dortland 1980
Daphn 1a magna (99.)

....
Cladoceran «24 Spacle 1976; SpacleJ:" hr) , f, M Reagent 1.0 1.0
Daphnia magna (99.) et al. 1981

CI ad ocer an (I st Instar) , S. U Techn Ical 0.60 0.60 Johnson and finley
Daphn la pu lex (98.7. ) 1980

Cledoceran (1st Instar), S, U Techn Ical 0.47 0.47 Johnson and finley
Slmocephalus serrulatus (98.7.) 1980

Isopod, S, U TecM Ical 600 Sanders 1972
Asellus brevlcaudus (98.7.)

Isopod a (mature), S. U Techn Ical 2.130 1.130 Johnson and finley
Asellus brevlcaudus (98.7. ) 1980

Am ph I pod (mature) • S. U Techn Ical 2.1 t Sanders 1972
Gammarus fasclatus (98.H)

Amph I pod (mature) , f, U Techn Ical 4.5 t Sanders 1972
Gammarus fasclatus (98.7.)

Amphlpod (mature) • S, U Techn Ical 1.3t Johnson and f Inl ey
Gammarus fasclatus (98.7.) 1960; Sanders 1972



Tebl. ,. (COftt ........ )

LC50 Specl......
Of' EC50 Acut. V.I_

Species Method· Ch_lcel·· (.g/U·" tratl.) R.t.....ce

Am ph I pod (I~ature) , f, M Reagent 0.0 Spacle 1976; Specie
Gammarus faselatus (99.) et al. 1981

Am ph I pod ( IlIllIlature) , f, M Reagent 0.62 Spacle 1976; Spac Ie
Gammarus faselatus (99.) et al. 1981

Am ph I pod ( Immature) , f, M Reagent 0.26 Spacle 1976; Specie
Gammarus faselatus (99.) et al. 1981

Am ph I pod ( Immature) , f, M Reagent 0.25 0.3628 Spec Ie 1976; Spec Ie
Gammarus faselatus (99.) et al. 1981

Amph'pod (mature) , S, U Techn leal 3.5 3.5 Johnson and finley
Gammarus lacustrls (98.7U 1980; Sanders 1969

Prawn, f, U Teehn Ical 5.0 Sanders 1912
Palaemonetes kad'akensls (98.7U

Pr awn (matur e) , S, U Techn 'cal 1.5 2.H9 Johnson and f Inl ey
...... Palaemonetes kadlakensls (98.7.) 1980; Sanders 1972
U1

CrayUsh (mature), S, U Techn leal 15t Sanders 1912
Orconectes nals (98.H)

CrayUsh (early Instar) , S, U Techn leal 0.04 0.04 Sanders 1972; Johnson
Orconectes nals (98.7.) and finley 1980

Cr ayf I sh (mature) , 5, U Techn leal <250 <250 Johnson and finley
Procambarus sp. (98.7U 1980

Phantom midge, S, U 48 tt Collins and Shank 1983
Chaoborus sp.

Phantom midge, S, U 0.8ttt , Coil 'ns and Shank 1983
Chaoborus sp.

Phantom midge, S, U 1.0ttt 0.8944 Collins and Shank 1983
Chaoborus sp.



Table I. (COIItl.ued)

LC50 Specl......
or EC50 Acut. V.I_

Specl.. MethQdtl Ch_lcal" hs!L)··· hs!L) R.f__.e.

Mayfly. S. U Anal ytlcal 2.5 Dortl and 1980
CIaeon dIpterum (99.)

Mayfly. S. U Anal yt leal 2.6 Dortl and 1980
Claeon dlpterum (99.)

Mayfl y. R. U Anal ytlcal 1.7 2.227 Dortl and 1980
Cloeon dlpterum (991)

Mayf Iy (j wen tie) • S. U Techn leal 15 15 Johnson and finley
Hexagenla bilineata (98.7.) 1980

Damsel tI y (J wen lie) • S. U Techn leal 0.64 0.64 Johnson and fInley
Ischnura ventlcalls (98.1. ) 1980

Damsel fl y. S. U Techn Ical. }.O }.O federle and Coil Ins
Lestes congener (>94. ) 1976

Stonefly. S. U Technical 4.2 4.2 Johnson and f Inl ey 1980;
Pteronarce II a~ (98.71) Sanders and Cope 1968.....

Q'\

}2 tStonefly (naiad). S. U Techn Ical Jensen and Gaufln 1964
pteronarcys callfornlca (95. )

Stonefly (2nd year class). S, U Techn Ical 5.4 5.4 Johnson and finley 1980;
Pteronarcys callfornlca (98.7.) Sanders and Cope 1968

Stonefly (naiad). S, U Techn leal 2.9 2.9 Jensen and Gaufln 1964
Acroneurla pacifica (951)

Stonefl y (2nd year class), S, U Techn leal 1.5 1.5 Johnson and Finley 1980;
Claassenla sabulosa (98.71) Sanders and Cope 1968



rabl. ,. (canth,lIed)

LC50 Specl........
or EC50 Ac..... V.I_

Specl.. MethQdlt Ch_lcel·· (Ps/l) ••• (Pg{L) R.t.ence

Crawling water beetle 5, U TeeM leal 7.0 7.0 Federle t1nd Collins 1976
(adul t) , (>94. )
Peltodytes sp.

Midge, 5, U 8.4tt Collins and Shank 1983
Chlronomus riparius

Midge, 5, U 1.6ttt Collins and Shank 1983
Chlronomus riparius

Midge, 5, U 1.8ttt 1.691 Collins and Shank 1983
Chlronomus riparius

Ch Ironan Id (4th Instar), F, M Reagent }1.0 }l.0 Spaele 1976; Spaele
Chlronomus tentans (99.) et al. 1981

Cutthroat trout (Q.} g), 5, U Techn leal 1,560 1,560 Johnson and Finley 1980
Salmo c lark I (98.H)

...... Rainbow trout (1.0 g), 5, U Techn leal 1,4}0 Johnson t1nd Finley 1980-....j

Salma galrdnerl (98.7. )

Ra Inbow trout R, U (99U 10,00Ot Van Leeuwen et al. 1985
(embryo, 0 hr),
~ galrdnerl

Ra Inbow trout R, U (99%) 10,OOOt Van Leeuwen et al. 1985
(embryo, 24 hr),
~ galrdnerl

Ra Inbow trout R, U (99. ) IO,OOOt Van Leeuwen et al. 1985
(embryo, 14 day),
~ galrdnerl

Ra Inbow trout R, U (99.) IO,OOOt Van Leeuwen et al. 1985
(embryo, 28 day),
Salma galrdnerl

Ra Inbow trout R, U (99.) IO,OOOt Van Leeuwen et al. 1985
( try, 42 day),
~ galrdnerl



Tebl. 1. (COfttl....cl)

LC!50 Specl......
01" EC!50 Acut. Val_

Specl.. MethocJil Ch_lcal-- (.gA)--- (PsA) R........ca

Ra lnbo", trout R, U (99.) 1,400 1,415 Van Leeuwen et al. 1985
( fry. 71 day).
~ galrdnerl

Brown trout (16-19 OIl) , F. M Reagent 1,510 1,510 Spaele 1976; Spaele
~ truth (99.) et al. 1981

Brook trout (J uven II e) , F, M Reagent 1,760 1.760 Spaele 1976; Spaele
Salvellnus fontlnalls (99.) et al. 1981

lake trout (0.7 g), S. U Teehn leal 1.920 1.920 Johnson and Finley 1980
Salvellnus namayeush (98.7% )

Goldfish (Juven lie). S, U Teehn leal 2,700 Pickering et al. 1962
Carasslus auratus (99. )

Goldfish (0.9 g). S, U Teehn leal 1,830 2,223 Johnson and Finley 1980
Carasslus auratus (98.7. )

I-' Fathead minnow (1-1.5 g) , S, U Teehn leal 1,400 Henderson and PIcker log
00 Plmephales promelas (96.5. ) 1958

Fathead minnow (1-1.5 g), S, U Teehn leal 1,600 Henderson and Pickering
Plmephales promelas (96.5. ) 1958

fathead minnow (1-1.5 g). S, U Techn leal 2,800 Henderson and Picker lng
Plmephales promelas (96.5% ) 1958

Fathead mInnow (1-1.5 g) , S, U Teehn leal 3,700 Henderson and Picker Ing
Plmephales promelas (96.5. ) 1958

Fathead minnow (juvenile), S, U Teehn leal 1,300 Pickering et al. 1962
Plmephales promelas (99% )

Fathead minnow (adul t) , S, M Reagent 1.600 Spaele 1976; Spaele
Plmephales promelas (99.) et al. 1981



Tabla I. (COftth...n

LC50 Specl.....
or EC50 Acute Val_

Specl_ MatlMMP C....lcel.. C,S/p··· (,AIL) Rat...ce

fathead minnow (0.8 g), S, U Techn Ical 2,350 Johnson and finley 1980
Plmephales promelas (98.7.)

fathead minnow (1.8-4.0 an), F, M Anal ytlcal 1,410 Solon et al. 1969;
Plmephales promelas (98.7.) Solon and Nair 1970

fathead minnow (ad ul t) , f, M Reagent 500 839.6 Spacle 1976; Spacle
Plmephales promelas (99~) et al. 1981

Channel catfish (1.4 g), S, U Techn Ical 2,650 2,650 Johnson lW'ld finley 1980
Ictalurus punctatus (98.7.)

Mosqultoflsh (1.1 g) , S, U Techn Ical· 320 320 Johnson and finley 1980
Gambusla afflnls (98.7U

Guppy (6 mo), S, U Techn Ical 56 56 Pickering et al. 1962
Poecilia retlculata (99~ )

Gr 88n sun ft sh (1. 1 g) , S, U Techn Ical 930 930 Johnson and finley 1980
Lepomls cyanellus (98.7. )

~

\D
Bluegill 0.5 g), 5, U Techn Ical 710 Henderson and Picker Ing
Lepomls macrochlrus (96.5. ) 1958

Bluegill (Juvenile), S, U Techn Ical 9~ Pickering et al. 1962
Lepomls macrochlrus (99U

BI ueglll 0.0 g), S, U Techn Ical . 400 Johnson and finley 1980
Lepomls macrochlrus (98.7U

BI ueg 111 (J uven lie) , f, M Reagent 510 510 Spacle 1976; 5pac Ie
Lepomls macrochlrus (99.) et al. 1981

Largemouth bass (0.7 g), 5, U Techn Ical 620 620 Johnson and f Inl ey 1980
Mlcropterus salmoldes (98.7U

Western chorus trog (1 wk) , 51 U Techn Ical 1,000 1,000 Sanders 1970
Pseudacrls trlserlata (98.7~)



Spec'"

Korean shrimp (adult),
Palaemon macrodactylus

Korean shr Imp (adul N ,
Palaemon macrodactylus

Striped bass (juvenile>,
Morone saxat I lis

I.C'O Spec'" ......
or EC50 Acute v.a.

Method- Ct..'eaa-- (,sAI--· (.gAI Ret...ce

SALTWATER SPECIES

F, U (99.> 17.8 Earnest 1970

S, U (991) 11.5 14.31 Earnest 1970

F, U (99.) 17.8 17.8 Korn and Earnest 1974

•
••

s = static; R =renewal; F = flow-through; U = unmeasured; M= measured •

Percent purity Is given In parentheses when available.

N
o

••• If the concentrations were not measured and the published results were not reported to be adjusted
for purity, the published results were multiplied by the purity I f It was reported to be less than
97••

••••
t

tt

ttt

L1mnodrllls SPa and Tublfex Spa were tested together, but appel:lred to be equally resistant.

Not used In calculation of Species Mean Acute Value because data are available for a more
sensitive life stage.

4·C; not used In calculations.



Tabl.2. Chronic TolClclty of Peratllion 10 Aquatic Aftl..ls

Specl..
Chronic Value

(PIA. R.fwenc.

CI adoceran,
Daphn la magna

fathead mInnow,
Plmephales promelas

Blueg III,
Lepomls macrochlrus

fRESHWATER SPECIES

LC Reagent 0.0817-0.12 0.0990 Spacle 1976; Spacle
(99%) et al. 1981

LC Reagent 4.4-9.0 6.293 Spacle 1976; Spac Ie
(99%) et al. 1981

LC Reagent 0.17-0.34 0.2404 Spacle 1976; Spacle
(99%) et al. 1981

N.....

•
••
•••

LC .. I It.... cycle or partial IIt.... cycle•

Percent purity Is given In parentheses when available •

Results are based on measured concentrations ot parathion.

Species

Cladoceran,
Daphn la magna

Fathead minnow,
Plmephales promelas

BIueg III,
Lepomls macrochlrus

Acute-Chronlc Ratio

Acut. Value Chronic Valu.
(!lS.1L1 bSIL. .!!!!!.!!.

·'.00 0.0990 10.10

500 6.293 79.45

510 0.2404 2,121



rebl. ,. RII_ked Genus ..... Acut. Veluea with Specl....... Acut..chro_lc Retloa

~us .... Spec........ Specl.......
Acut. Velue Acut. Vet_ Acut..chrOltlc

~ (,gAl Specl_ (,gAl·· Retlo···

FRESHWATER SPECIES

31 5,230 Tub If Ic Id WOrJll, 5,230
Tubl fex sp.

30 5,230 Tublflcld worm, 5,230
L1mnodrllus sp.

29 2,650 Channel catfIsh, 2,650
Ictalurus eunctatus

28 2,223 GoldfIsh, 2,223
Carasslus auratus

27 1,838 Brook trout, 1,760
Salvellnus fontlnalls

Lake trout, 1,920
Salvellnus namaycush

N 26 1,494 Cutthroat trout, 1,560N
Salmo clarkI

Brown trout, 1,510
Sa Imo truth

Ra Inbow trout, 1,415
Salmo galrdnerl

25 1,130 Isopod , 1,130
Asellus brevlcaudus

24 1,000 Western chorus trog, 1,000
Pseudacrls trlserlata

23 839.6 Fathead ml nnow, 839.6 79.45
Plmephales promelas

22 688. 7 Green sun t Ish, 930
Lepomls cyanellus

Bluegill, 510 2,121
Lepomls macrochlrus



Table l. (COIItl"...cl)

Gen...... Specl...... Specl........
Acut. Val ... Acut. Val .. Acut..c..... lc

~ (ps!L) Spacl.. hgll)" Rat10"··

21 620 Largemouth bass, 620
Mlcropterus salMOldes

20 320 Mosqultofl sh, 320
Gambusla afflnls

19 <250 Crayfish, <250
Procambarus sp.

18 56 Guppy, 56
Poecl11a retlculata

17 31.0 . Midge, 31.0
Chlronomus tentans

16 15 Mayfly, 15
Hexagenla bl11neata

15 7.0 Beetle, 7.0

N
Peltodytes spp.

w
14 ' 5.4 Stonefly, 5.4

Pteronarcys callfornlca

13 4.2 Stonefl y, 4.2
Pteronarce II a badla

12 3.0 DlIlIselfly, 3.0
Lestes congener

11 2.9 Stonefly, 2.9
Acroneurla pactflca

10 2.739 Prawn, 2.739
Palaemonetes kadtakensts

9 2.227 Mayfly, 2.227
Cloeon dlpterum



T.bl. 3. (CORtl_Md)

s.......... Specl....... Specl.......
Acut. V.I ... Acut. V.I... Acut~lc

~ (PIll) Specl.. (.sA'·· R.tloe"

8 1.697 Midge, 1.691
Chlronanus riparius

1 1.5 Stonefly, 1.5
Claassen la sabulosa

6 1.127 Amphlpod, 0.3628
Gammarus fasclatus

Amphlpod, 3.5
Gammarus lacustrls

5 0.8944 Phantom midge, 0.8944
Chaoborus sp.

4 0.1746 CI adoc:eran, 1.0 10.10
Daphnia magna

CI adoc:eran , 0.60
N Daphnia pulex.p.

3 0.64 Damselfly, 0.64
Ischnura ventlcalls

2 0.47 Cladoc:eran, 0.47
Simocephalus serr.ulatus

0.04 Crayf Ish, 0.04
Orconectes na Is

• Ranked fran most resl stant to most sensitive based on Genus Mean Acute Value.
Inclusion ot "greater than" values does not necessarily Imply a true ranking, but
does allow use of all genera for which data are available so that the Final Acute
Va I ue I s not unnecessar II y lowered.

•• Fran Table 1•

•** From Table 2.



reba. 3. (coatlnued)

fresh water

final Acute Value = 0.1298 ~g/L

Criterion Maximum Concentration a (0.1298 ~g/L) /2 • 0.0649 ~g/L

final Acute-Chronic Ratio· 10.10 (see text)

final Chronic Value = (0.1298 ~g/Ll 110.10 a 0.01285 ~g/L



leba. 4. loxlclty of Peretbl. to AquetlC pa..t.

Specie.

BI ue-green alga,
M'crocystls aeruglnosa

Green alga,
Scenedesmus guadr'cauda

Duretlc. CoRe_treta.
Ch_lcel- (dey.) Effect (PalU " R.f....c.

fRESH~TER SPECIES

8 Incipient 30 Br Ingmann and Kuhn
Inhibition (4) 1978a,b

8 Incipient 390 Br Ingmann and Kuhn
Inhibition 1917; 1978a,b

•
••

Percent ptr.ty 's given 'n parentheses when available •

I t the concentrat'ons were not meastred and the pUblished results were not reported to be lI:IJusted forptrlty, the pub I tshed
results were Illultlpl led by the ptrlty If It was reported to be less than 97 ••



Tabl.5. Bloecc.-.latl_ of Per.tIll_ .., Aquatic Or,_I._
CoIIc_tratlOil D.....tlon

Species Ch_lcel· I. W.ter (,pIL' •• (day_I TI.... 8Cf 01' BAftI·· R.fer_ce

FRESHWATER SPECIES

Brook trout. Reagent 0.6 180 MU$C~e 258 Spllcle 1976; Spllcle
SlIlvellnus fontlnlliis (99.) 0.6 312 et al. 1981

1.4 299
2.6 439
4.0 471
6.7 573
0.44 260 124
0.53 86
1.26 31
1.45 43
2.76 99
2.86 91
4.24 86
5.53 88
8.30 2:S2
8.72 179

N Fathead minnow, Reagent 0.15 260 Whole 9:S.:S Spacle 1976; Spacle

" Plmephales promelas (99.) 4.2 body 169.4 at III. 1981
9.0 104.6

15.5 :S2.9
21.7 66.8
49.0 201.4

Bluegill, Reagent 4.00 540 Muscle 27 Spacla 1976; Spacle
Lepomls mllcrochlrus (99.' at al. 1981

• Percent purity Is given In parentheses when ava liable.

•• Measured concentration of parathion•

••• Bloconcentratlon factors (BCFs) and bloaccumulatlon factors (BAFs) are based on measured concentrations of parathion In water
lind In tl ssue.



T.bl.6. ot..... O.t. _ the Effects of P.rei'lIl__ Aq_tlc Org•• I..

O....tIOlt Effect
c.c.tr.t 1011

CegA)" R.ference

FRESHWATER SPECIES

Bacterll.lll,
PseudOlllOnas put Ida

CilIate,
Colpldlum campylUM

16 hr

43 hr

IncIpIent >1
Inhlbltlon

Change In 10,000
growth rate

Br I ngmann and Kuhn 1977

Dive et al. 1980

LC50 0.8

Onset of symptQllS 10,000
Onset of death 100,000

LC50 4

N
(Xl

Worm,
Tubltex tubltex

CI adoceran,
Daphn la magna

CI adoceran «24 hr 01 d),
DaphnIa magna

Cladoceran,
DaphnIa magna

CI adoceran (adul t) ,
DaphnIa pulex

CI adoceran (adul t),
~ macrocopa

Prawn,
Palaemonetes kadlakensls

Mayfly,
Stenonema temoratum

Mayfly,
Stenonema vlcarlum

Mayfly, (larva),
Baetls rhodanl

Techn leal

Techn leal

Techn leal

IB hr
18-36 hr

24 hr

26 hr

7 days
14 days
21 days

3hr

3 hr

24 hr

4B hr

4B hr

65 mIn

EC50

LC50

LC50

LC50

EC50

LT50

0.l9
0.31
0.16

0.8

B.l

lO.O
1.7

29.0

1,000

Ludennn and NeUlllann 1960b

Ghettl and Garb' 1985

Frear and Boyd 1967

Spacle 1976; Spacle et al.
1981

Nlshluehl and Hashimoto
1967,1969

Nishluchl and Hashimoto
1967,1969

Naqvl and ferguson 1970

CollIns and Shank 19B3

CollIns and Shank 19B3

Ghettl and Garbl 1985



T.bl.6. (COIItlnued)

eo.c.tret'"
Spec'" C.....cel· O....t •• Effect Ces/L).. R.f..-ence

Stonefly, 48 hr EC50 2.2 Collins and Shank 1983
Allacapnla sp.

Beetl e ( larva), Techn leal 24 hr LC50 17 Ahilled 1971
Hydrophllus triangularIs

Beetle (adult), Techn leal 24 hr LC50 28 Ahllled 1977
Hygrotus sp.

Beetle (adult), Techn leal 24 hr LC50 12 Ahmed 1971
Laccophl11s declplens

Beetle (adult), Techn leal 24 hr LC50 1.8 Ahmed 1977
Thermonectus baslllarls

Beetl e (ad ult) , Techn leal 24 hr LC50 32 Ahmed 1977
Troplsternus lateralls

Beetl e ( larva) , Techn lcal 24 hr LC50 40 Atvned 1977
Troplsternus lateralls

N
~

Water bug (adult), Techn Ical 24 hr LC50 60 Ahmed 1977
Belostoma sp.

Cadd Isfl y, 48 hr EC50 Coil Ins and Shank 1983
Cheumatopsyche sp. (4 ·C) 21.0

(22·C) 2.5

Caddlsfly (larva), 110 mIn LT50 1,000 Ghettl and Garbl 1985
Hydropsyche pellucldula

Caddlsfly, 48 hr EC50 CollIns and Shank 1983
Hydropsyche sp. (4 ·C) 36.0

(n·C) 1.3

Mosquito (4th Instar)- 32-P I abel ad 24 hr LC50 4.8 Sctvn Idt and We Idaas 1961
Aedes aegypt I

Mosquito ( larva), Techn leal 24 hr LC50 40 Nulla et al. 1970
~ nlgromacul Is 35

3.5



Teble 6. (COIItl....)

eo.c:.1retl..
SpecIes Ch_lcel- DuretlOlt Effect (,aIL)-- Ret.eKe

MosquIto (4th Instar), TeChn Ical 24 hr LC50 27 Mulla et al. 1978
~ nlgromaculls 68

MosquIto (4th Instar). 32-P labeled 24 hr LC50 3.6 SChmIdt and ,"Idaas 1961
~ taenlorhynchus

MosquIto (4th lnstar). Techn Ical 24 hr LC50 2.2-15.0 Womeldorf et al. 1970
Anopheles freebornl (24 val ues)

MosquIto (larva). Techn Ical 24 hr LC50 0.7 Ahmed 1971
Anopheles freebornl

MosquIto (4th Instar). 32-P Iabel ed 24 hr LC50 6.0 Schmidt and Weldaas 1961
Anopheles quadrlmaculatus

MosquIto (4th Instar) , Techn Ical 24 hr LC50 4.5 Mullaetal. 1962
~ plplens

MosquIto (4th 'nstar) , Techn 'cal 24 hr LC50 4.5 Mulla et al. '964
Cule)( plplens

w
0 Mosqu'to (3 rd-4th Instar) • Teehn leal 24 hr LC50 0.45 Chen et al. 1971

~ plplens 5.0

MosquIto (larva), Teehn leal 24 hr LC50 5.8 Ahmed 1971
Cule)( tarsal Is

MIdge ( larva). 24 hr LC50 39 Ludemann and Neumann 1960e
Chlronomus plumosus.

M!dge (4th Inshr) , Teehn leal 24 hr LC50 2.5 Estenlk and CollIns 1979
Chlronomus rIparius

MIdge (2nd and 4th 'nstar) , Reaqent 1 day LC50 660 Spaele 1976; Spaele et al •
Chlronomus tentans (99_ ) 2 day 135 1981

5 day 7.3
8 day 2.2

14 day 2.6



Table 6. (COIttlnued)

co.c.trat loa
SpecIes Ce-.'ce'* Duratloa Effect CepA)** RefereftCe

Ra Inbow trout, 12 hr LC50 920 Leland 1968
~ galrdnerl

Brown trout, Reagent 64 hr BCf • 61 Spacle 1976; Spacle et al.
Salma truth (99.) 71 1981

Brook trout, Reagent LC50 15 Spac1e 1976; Spacle et al.
Salvellnus fontlnalls (99.) 1981

Brook trout, Reagent Reduced 10 Spac Ie 1976; Spac Ie et al •
Salvellnus fontlnalls (99.) percent hatch 1981

Brook trout, Reagent 8 hr BCF '" 88.5 Spade 1976; Spac Ie et al.
Salveltnus fontlnalls (99.) 114 hr \02.5 1981

140 hr 301.5
\44 hr 192.5

GoldfIsh (1.0 g), Techn leal 48 hr LC50 1,700 Nishluehi and Hashimoto
Cyprlnus auratus 1967,1969

w
Common carp (}.9 LC50 },500 Ludemann and Neumann 1960a~ g) , 48 hr
Cyprlnus carpio

Common carp (1.1 g) , Techn leal 48 hr LC50 },200 Nlshluehl and HashImoto
Cyprlnus carpio 1967,1969

Golden shiner, Techn leal 48 hr LC50 \,895 Minchew and Ferguson 1970
(DDT-susceptible),
Notemlgonus crysoleucas

Golden shiner Techn leal 48 hr LC50 2,800 MInchew and Ferguson 1970
<DOT-resistant) ,
Notemlgonus crysoleucas

Golden Shiner, 24 hr LC50 931 GIbson 1971
Notemlgonus crysoleucas



Tabl.6. (conttnued)

CotIc..trat1011
Spec I•• Ch_lcal· Duration Effect haIL)·· R.t....c.
fathead minnow TeeM leal 48 hr LC50 48 Culley and ferguson 1969
(OOT-susceptlble),
Plmephales promelas

fathead minnow Techn leal 48 hr LC50 199 Culley and ferguson 1969
(DDT-res I stant),
Plmephales promelas

Mosqultotlsh, Techn leal 24 hr LC50 140 Ahmed 1971
Gambus la aft In Is

Mosqultotlsh (15-30 mg), Anal ytlcal 24 hr LC50 1,400 Kr lager and Lee 1973
Gambus la aft In Is

Mosqultotlsh (adult) Analytical 48 hr LC50 390 Chambers and Yarbrough 1974
(DDT-resistant), (99.) 950
Gambusla attlnls

w Mosqultotlsh (adult) Anal ytlcal 48 hr LC50 350 Chambers and Yarbrough 1974
N (DDT-susceptible), (99.) 610

Gambusla attlnls

Guppy, 72 hr LC50 29 Nagasawa et al. 1968
Poecilia retlculata

Guppy (1 wk old), Techn leal 24 hr LC50 80 Chen et al. 1971
Poecilia retlculata 45

Green sun t Ish Techn leal 48 hr LC50 207 Minchew and ferguson 1970
(DOT-susceptible),
Lepomls cyanellus

Green sun tI sh TeeM leal 48 hr LC50 275 Minchew and Ferguson 1970
(DOT-resl stant),
Lepomls cyanellus

Green sun t I sh, 24 hr LC50 155 Gibson 1971
Lepomls cyanellus

81 oog III, ~ 48 hr LC50 90 Lei and 1968
Lepomls macrochlrus

81 ueg III , 24 hr LC50 141 Gibson 1971
Lepomls macrochlrus



tabl.6. (coat ...ued)

c:o.c:-trat loll
Specla. Ch_leal- Duration Effect (,all)" Rat..-ence

BI ueg III, Reagent 12 hr BCf • 80.5 Spacle 1976; Spacle et al.
Lepomls macrochlrus (99.) 18 hr 145 1981

24 hr 113
29 hr 175.:5
46 hr 253.0
70 hr 311
72 hr 462

largemouth bass, 24 hr Change In opercul ar 160 Morgan 1976
Mlcropterus salmoldes rhythm'

frog (tad pol e), 96 hr 8Cf .. 50.1 Hall and Kol be 1980
Rana catesbetana

SALTWATER SPECIES

Natural phytopl ankton (99.6" 4 hr 9.9. decrease In 1,000 Butler 1964
canmun Itles popul atlon growth

w Ea stern oyster (J uven II e) • 96 hr EC50 850 Butler 1963
w Crassostrea vlrglnlca (shell deposition)

Eastern oyster (Juvenile), (99.6. ) 96 hr 22. reduct Ion In 1,000 Butler 1964; lowe et al •
Crassostrea vlrglnlca shell deposition 1970; U.S. Bureau of

Commercial fisheries 1966

Eastern oyster (Juvenile (99.6%) 336 days tb sign If Icant 0.8 Lowe et al. 1971
to ooul t). effects on growth
Crassostrea vlrglnlca

Eastern oyster (larva), 12 days 78. red uct Ion In 1,000 Dav Is and Hldu 1969
Crassostrea vlrglnlca average length

Grass shr Imp (Juven lie), (99.6.) 48 hr EC50 (mortality and 2.8 U.S. Bureau of Commercial
Pa I aemonetes~ loss of equilibrium) fisher les 1967 '

Grass shr Imp, (99.6.) 24-72 hr Increased lI"edatlon 0.1-0.5 farr 1977
Pa laemonetes~ by gulf. killifish,

fundulus grandls



Tebl.6. (COIItt,uMd)

eo.c-tnt lOll
Specl•• Ch.lcel* Duretloa Effect bAIL)" R.f.Me.

Brown shr Imp (ad ul t) , (99.6.) 48 hi" EC50 (mortalIty and Butler 1964; U.S. Bureau
Penaeus l!lztecus loss of equIlIbrIUM) of CommercIal fIsherIes

1966

PInk shrtmp (j lNen 11 e) , (99.6.) 48 hi" EC50 (mortalIty and 0.24 Lowe et al. 1970; U.S.
Penaeus duorarum loss of equIlIbrIum) Bureau of CommercIal

fisherIes 1967

Flddl er crab, (95. ) 2-3 wk tot> effect on 11mb 10 Wels and Mantel 1976
Uca pugllator regeneratIon or tIme

to molt

flddl er crab, (95.) 2-3 wk 100. mortal tty 100 wels and Mantel 1976
Uca pug I Iator

Sheepshead mInnow (jlNenlle). (99.6.) 48 hi" LC50 60 Butler 1964
Cyprlnodon varlegatus

Sheepshead mInnow (jlNenlle). (99.6.> 48 hr LC50 36 U.S. I1Ireau of CommercIal
w Cyprlnodon varlegatus fIsherIes 1966
~

Sheepshead mInnow (ad ul t) , 2 hr 40-60. mortalIty; 5,000 Coppage 1972
Cyprlnodon varlegatus braIn AChE actIvIty

reduced >82.

Sheepshead mInnow (adult), 24 hr 40-60. mortalIty; 2,000 Coppage 1972
Cyprlnodon varlegatus braIn AChE actIvIty

reduced >82.

Sheepshead mInnow (adult), 48 hr 40-60. mortalIty; 100 Coppage 1972
Cyprlnodon varlegatus braIn AChE actIvIty

reduced >82.

Sheepshead mInnow (adult), 72 hr 40-60. mortalIty; 10 Coppage 1972
Cyprlnodon varlegatus braIn AChE. actlv Ity

reduced >82_

Sheepshead mInnow (adul t), 120 hr Greatest reduct Ion 5 Coppage 1972
Cyprlnodon varlegatus 08-82.) In normal

braIn AChE actIvIty
obtaIned wltoout
ea us I~ death



Tabl.6. ( coatInueel)

ee-:..tr.tl_
Species Ch_lcal- DuratlOll Effect Cps/p" R.fer.-ce

Mummlchog (adult), (9U) 2 wk Slgn1flcant reductIon 10 Wels and wels 1975
Fundulus heteroclltus In fIn regenerat Ion

Mumm Ichog (embryo), (95.) 3 days 50. IncIdence of 10,000 wels and Wets 1974
Fundulus heteroclltus cIrculatory failure

Longhose ktl I 1ftsh (JINenlle), (99.6.) 48 hr LC50 15 Lowe et al. 1970
Fundulus slmliis

Plntlsh (65-125 mm), Techn Ical 24 hr 40-60. mortality; 10 Coppage and Matthews 1974
Lagodon rhomboldes brain AChE activIty

reduced 90.

Spot (j uven lie) , (99.6. ) 48 hr LC50 18 U.S. Bureau of CommercIal
Lelostomus xanthurus FISheries 1966

Spot (65-150 mm), Techn Ical 24 hr 40-60. mortality; 10 Coppage and Matthews 1974
Lelostomus xanthurus brain AChE activIty

reduced 88.
w
VI

Striped ~ullet (juvenile) (99.6. ) 48 hr LC50 100 U.S. Bureau at Commercial
~ cephalus FI sherles 1967

Laughing gull (chick), Field 75-90. InhibitIon of WhUe et al. 1979
!!!:.!!! artrl c I I Ia collections brain ChE In dead

ch Icks contill\ Inated
with parathIon

LaughIng gull (adult), FIeld 57-89. InhIbItion of White et al. 1979
~ artrlcliia collectIons braIn ChE In dead

adults contill\lnated
with parathIon

•
**

t

Percent pur Ity Is gIven In parentheses .tIen avail able •.
It the concentrations were not measured and the pubLIshed results were not reported 10 be a:1Justed for purIty, the
publIshed results were multlpl led by the purtty It It was reported to be less than 97 ••

OrganIsms collected at sUes IXitentlally contamInated by pestIcIdes.
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