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ABSTRACT

This report is an extensive compilation of data on the effects of
chemicals on aquatic 1life which were extracted from literature published
during the period 1968-1972. It is an update of an earlier report
entitled "Water Quality Criteria Data Book, Volume III, Effects of
Chemicals on Aquatic Life" (Kemp, et al., 1971), The data are arranged
alphabetically by chemical and are concisely presented in a columnar
format which includes orgenism nemes, type of study, chemical effect,
controlled parameters, significant comments on the test, and source of

the data. The data were compiled using a program prepared as part of
the work.
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SECTION I

RECOMMENDATIONS

In a prior report (Water Quality Criteria Data Book, Volume III,
Effects of Chemicals on Aquatic Life, Kemp, H. T., Abrams, J. P.,
Overbeck, R. C., EPA Contract No, 68-01-0007, Project No. 18050 GWV,
1971, 528 Pp), several recommendations were presented. These are
restated as follows with any appropriate comments.

(1)

(2)

(3)

(4)

(5)

Establishment of a Chemical Pollution Effect Information Analysis
Center. The Analytical Methodology Information Center (AMIC)
sponsored by EPA at Battelle's Columbus Laboratories fills this
need,

Preparation of Listings of Chemical Constituents in Effluents by
Cooperative Input From Industry, To the authors' knowledge this
has not been done nor is there a current attempt to do so.

Development of a Standard Pattern of Laboratory Evaluations for
Estimating More Accurately the Effect of Chemicals on Aquatic

Life. To the authors' knowledge no standard pattern of laboratory
evaluations is widely accepted. Considerable progress has been
made recently, however, in particular at the National Water Quality
Laborstory (Duluth, Minnesota) and Virginia Polytechnic Institute.
Significant efforts to compile bioassay information are in
progress by Drs. Seba, Stephans, Tarzwell, and Weber, respectively,
located at EPA establishments at Denver (Colo.), Duluth (Minn,),
West Kingston (R.I.), and Cincinnati (Ohio). The classic report
by McKee and Wolf (1963) is reportedly now being updated.

Development of In Situ Field Biocassay Procedures for More Realistic
Results Than Those Obtained in Laboratory Bioassays., Although
increased publication of these types of dats are apparent, there
appears to be no large-scale trend in the published literature
toward this approach.

Improved Reporting Would Greatly Enhance the Utility of Chemical
Effects Data and Allow More Precise Development of Multivariate
Analysis and Mathematical Modeling. There is a large volume of
literature on mathematical modeling, a significant amount of which
is concerned with environmental pollution problems, For the most
part, these models are not refined enough for practical utility in
water pollution problems, Improved, more detailed data would assist
greatly in verifying these models and enhancing their practical
utility. The next few years will be crucial in this development,




SECTION II

INTRODUCTION

This report was prepared to update the document, 'Water Quality Criteria
Book, Volume 3", published in May, 1971 (Kemp, et al., 1971). This
updated version primarily contains extracted information from original
published data, but does not critically review bioassay procedures,
factors affecting chemical toxicity, and other subject areas important
in the study of water pollution by chemicals.



SECTION III
PROCEDURE

The literature search technique primarily involved acquisition of docu-
ments cited in selected sections of annual reviews published in the
Journal of the Water Pollution Control Federation, for the years 1968-1972.
These listings were quite comprehensive, but were supplemented by addi-
tional documents identified in routine screening activities of the
Analytical Methodology Information Center (AMIC), Battelle's Columbus
Laboratories,

The data were prepared on punched paper tape so that the compilation
could be prepared by computer. In addition, the format of the data is
such that they can be loaded in the Analytical Methodology Information
Center data base. Since index terms were added to each line of data,
they can be remotely searched on an on-line real-time computer system
located at Battelle's Columbus Laboratories. Persons interested in
having access to this system should contact the AMIC Project Officer:

Mr. Luther E. Garrett

Data & Information Research Division
Office of Research & Development
Environmental Protection Agency

Lol M Street, S.W.

Washington, D.C. 20024

As in the earlier document, extracted data are alphabetically arranged
by chemical name (Appendix A). In all cases, chemical names and names
(common or scientific) of organisms designated by the authors were used
in this report. Nomenclature was not changed or corrected in any
manner, that is, when the common name of a fish or a chemical was cited
by an author, this and this alone was used. Therefore, in using these
data compilations, care should be exercised by the reader to search
chemical and biological synonomy. For example, in Appendix B, Species
Index, data searches on bluegills (Page B-2) should include the scienti-
fic name, Lepomis macrochirus (page B=6) for completeness. Likewise
trade names such as Sevin and Carbaryl should be searched for all data
on this insecticide.

In the authors' Judgment, the most significant toxicity levels in the
aquatic studies are those for fish specifically designated 96-hr TLy,.
These were usually selected but other values were included when these
were not available. 96-hr TLym is designated as ThL to abbreviate this
notation. T2 was used for 48-hr TLm, and so on. When EC5p, LC50, and
LD5p were Judged to be essentially equivalent to Tly or TLsp, then the
designation T was used to improve the consistency of data presentation.
The authors acknowledge that this is not standard practice and that
there may be important differences in these designations.



Experimental conditions noted by authors in column six are denoted 1n
lower case letters (see page A-1) with asterisks to indicate when condi-
tions were controlled. In some cases, authors briefly referred to previ-
ous publications as a simple means of describlng experimental conditions.
No asterisks were included in these instances although some conditions
were probably controlled. The letters in footnote L4 were augmented so
that additional conditions could be indicated. These were light (q)

(r) and (s).

Comments in general are brief, and it is recommended that interested
readers consult the original document for more complete information.

The chemical nature of most industrial effluents is very complex and
difficult to characterize. Although increased numbers of publications

on this type of pollution problem are being published, there is no

highly satisfactory technique to include these data in the tabular format
used here. For these reasons, this document must be described as
primarily containing data on the effect of single chemicals or simple
mixtures of chemicals on aquatic life.

There was no attempt to extract data from the various reviews avallable
since these rarely contained descriptive information concerning experi-
mental conditions. Furthermore, only selective data are usually
discussed. In the earlier report, more than 83 review papers were
cited. To these can be added:

Becker, C. D., Thatcher, T. O., "Toxicity of Power Plant Chemicals
to Aquatic Life", Battelle Memorial Institute, Pacific Northwest
Laboratories, Richland, Washington, Report Nos. WASH-1249, UC-11,
June 1973, 248 pp. AMIC-9135.

Boccardy, J. A., Spaulding, W. M., Jr., "Effects of Surface
Mining on Fish and Wildlife in Appalachia", Bureau of Sport Fisheries
and Wildlife, Publication No. 65, 1968, AMIC-6389.

Hunt, E. G., Keith, J. O,, "Pesticide Analysis in Fish and Wildlife",
Analytical Methods for Pesticides, Plant Growth Regulators, and Food
Additives, Vol. 5, 1967, p 147. AMIC-5750.

Johnson, D, W., "Pesticides and Fishes - a Review of Selected
Literature", Transactions of the American Fisheries Soclety, Vol. 97,
1968, pp 398:L2L,  AMIC-5LG3.

Jones, A, N,, Howells, W. R., "Recovery of the River Rheidol",
Effluent Water Treatment Journal, Vol. 9, 1969, pp 605-610.
AMIC-57520

Seagran, H. L., "Mercury in Great Lakes Fish", Limnos, Vol. 3, No. 2,
Summer 1970, pp 3-10. AMIC-153.

Sprague, J. B., "Measurement of Pollutant Toxicity to Fish,
I. Bioassay Methods for Acute Toxicity", Water Research, Vol. 3,
1969, pp 793-821. AMIC-137.




Sprague, J. B., "Measurement of Pollutant Toxicity to Fish.
ITI. Utilizing and Applying Bioassay Results', Water Research,
Vol. 4, 1970, pp 3-32. AMIC-358,

Swabey, Y. H.,, "The Autopsy of Fish Collected in Fish Kills",
The Ontario Water Resources Commission, Canada, Publication No.
11. 1966, 19 pp.

Not reviewed in this report are biloassay procedures, field assessment
techniques, and related topics. A number of recent documents would be
useful for this purpose, including:

Bell, M. C,, 'Fisheries Handbook of Engineering Requirements

and Biological Criteria', Fisheries-Engineering Research Program,
Corps of Engineers, North Pacific Div., Portland, Oregon, Contract
No. DACW57-68-C-0086, 1973, 508 pp.

Cairns, J., Dickson, K. L., "Biological Methods for the Assessment
of Water Quality", ASTM Special Technical Publication No. 528,

1973, 262 pp.

Dills, G. G., Rogers, D. T., "Aquatic Community Structure as an
Indicator of Pollution", Geological Survey of Alabama, Circular 80,

1972, 25 pp.

Smith, L. S., Saddler, J. B., Cardwell, R, C., et al., "Responses of
Teleost Fish to Environmental Stress", University of Washington,
Fisheries Research Institute, Seattle, Washington, EPA Grant No.
18050EBK, 1971, 114 pp.

One report by McPhee and Ruelle (1969) was received too late to include
in this compilation. In it are summarized toxicity data for 1888
chemicals against five fish species in a piscicide screening program.

It was previously suggested that ecological investigators be encouraged
to include in their reports:

e Positive identity of chemicals under test

e Precise description of test organisms

e Use of standard test or field methods, where applicable,
or of procedures 1f standard methods are not used

@ Closer definition and control of test conditions

Although papers have generally improved in these regards, not all
investigators include all desirable details of thelr experimentation.

A species index is included as Appendix B. Appendix C is a list of
commercial chemlcals cited 1n the data section (Appendix A) and includes,
when avallable, the chemical nature of the compound.
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Note:

(1)

(2)

(3)

(4)

(5)

Abbreviations for Appendix A

Names of chemicals and organisms are as given by the various
authors. Readers should search for alternate, common, and/or
scientific names of both chemical and aquatic species.

Letters represent:
B = bioassay, used in combination with S = static,
CF = continuous flow, A = acute, and CH = chronic.

L = laboratory bioassay.
BOD = biochemical oxygen demand.
F = field study, used in combination with R = river, stream,

creek, etc., L = pond, M - marine, E = estuarine, and

0 = other (port facility, flooded area, etc.).
Field location is indicated by abbreviation of the state or county.
The number indicates ppm (mg/l), unless otherwise indicated by
appropriate designations. The letters within parentheses following
indicate T = TLy, K = kill, SB = sublethal effects, NTE = no toxic
effect., The number following these indicates the time in days
(unless otherwise noted) at which observations were made. ECs5q,
LC5qp, and similar designations for 50 percent lethality were all
considered as TLy and designated as such. The numbers within
parentheses following these designations indicate the time in days
when the effect was observed.
The following indicate (when followed by an asterisk the variable
was controlled):

a = water temperature

b = ambient air temperature

¢ = pH

d = alkalinity (total, phenolphthalein or caustic)
e = dissolved oxygen

f = hardness (total, carbonate, Mg, or Ca0)

g = turbidity

h = oxidation-reduction potential

i = chloride as Cl

j = BOD, 5 day; (J) = BOD, short-term

k = COD

1 = nitrogen (as NO; or N03)

m = ammonia nitrogen as NHj3

n = phosphate (total, ortho-, or poly)

o = solids (total, fixed, volatile, or suspended)
p = CO2

q = light

r = flow rate

8 = gound

Other miscellaneous abbreviations are:
sterilized media

SSM = synthetic seawater medium

NSW = natural seawater

MSC = maximum safe concentration

The AMIC-xxxx number following each reference is the accession number
which was assigned by the Analytical Methodology Information Center to
facilitate location of original documents.
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al
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7701

Porteann, et
al (1971),
AMIC-7701

Atabaster
(1969},
AMIC-542%
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Toxlclty, Experimental

Actlve Varlables,
Fleld Fletd Ingredlent, Controlled
Compound organlise Study Locatlon Ppm or Noted Comments Reference
PR R L L L P L L Y Y — - - s M e Wt e n - - - - P W D - -
found to be essential.
Acetone Lepomils 8SA, -~ 84300 (TW) a#,0, and Thls study was conducted to Patrick, et
macrochirus L synthetic determlne the relatlve toxlcltles ot 20 al (1968),
dilution common const]tuents of industrial wastes ANIC-5720
water to a tlshy an alga, and an invertebrate.
The experlments were conducted over a
{0-year period for varled purposes, The
authors recommend bloassays with at feast
three components of the food web.
Acetone Nltzschla RSA, -- 11,493 (T5) az,e, and same as above Patrick, et
tlnear|s L synthetic al (1968),
dilution ANIC~5720
water
Acetone Mercenarla L - greater than -— The ettect ot 52 pesticldes on Davis, et
mercenarla 100.0 (T2) embryonlc devetopment of clams and at(1269),
(eqgs) oysters was reocorted. Synerqlstic AMIC-5990
eftects with solvents were also reported.
Most of the compounds affected
developrment more than survival. Some,
however, drastically reduced tarval
growth. The authors polnt out fhe
necesslty of evaluating the effects of
pesticldes on all life stages ot an
oraanlsm and note the posslbillty of
selectlng chemlicals ftor pest control that
Would not have serlous effect on
shetiflsh,
Acetone Mercenarl|a L - qreater than - same as above Navis, etat
mercenarla 100.0 (T12) (1959),
(1arvae) ANIC-5990
Acetone Crassostrea L - greater than - same as above Davis, et
viraginicea 100.0 (T2) a1(1969),
(eqgs) AMIC-5990
Acetone Phoraidium L - 0.5-10e0 (NTE}) == 0t 74 chemlcals evaluated as Otto (19700,
anb | guun alglcidesy only 9 were more toxic than ANIC-892

CuSO4. None Inhlblted qrowth of
mat-tormlng algae for more than 2 weeksSe
CuSO&4 formulated with certaln wettlng
aqants was more toxic than CuS04L alone.
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more toxic thar CuSO4. No wetting agents
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0.005 ppm)a Also reoorted are factors
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AlY compounds were investligated Weltborn
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fabeltad)

Organism

Steeihend
trout
(ftlngertings)

Coho salmon
(tingerlings)

Paclfic
oyster
(larvae)

Brachydanlio
rerio (eggs)
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oraanisms, The authors noted that most
publlshed data of thls type deal wlth
toxiclty of chemlcals to freshwater
organlsms,

Evaluation of 11 oll dlspersants
resulted In a ranklng for each and s
recommendation for use accordlng to the
ranking. Ranklng wWas based on toxlclty
and ol! dlspersat effectlveness., Corexlt
7764 arpeared to have the least toxliclty
wlth falr to good oi! dlsperslon
capabltity,

same as ahbove

same as sbove

Thls fungal toxln was acutely
toxlc to Arachydanlo rerlo embryos and
1arvaie, especlally the latter. The
3authors suggest thls response as an
easity performed assay for affatoxin.

same as above

Magnlflcatlon of ODY and Aldrin
taaqed wWith C-14 occurred rapldty.
Blologlcal magnlflication factors of 2900
to 114,100 denending on the specles were
found for DOT, and 22,R00 to 141,000 for
Atdrin. Marked dearadation of DDY as
determlned by analvysls for QODT
metabolltes ogccurred. The authors
conctude that aquatic Invertebrates
Influence auallty and quantity of
Insectlicide resldue passed via the fish

Reference

Tracy, et
311369},
AMIC-383%

Tracey, et
at (1969),
AMIC-3834

Tracy, et
ali{1963),
AMIC-333%

Abedl,et al
(1968),
AMIC=-3712

Alabaster,
(1969) , AMIC-
5429

Johnson,et
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food chalne.

Atdrin (C-16 Hexaqenla BCF -— 0.7 (residue} av same as above Johnson, et
fabelled) bilineata al (1971),
(nymph) ANIC-3820
Aldrin (C-1k Chironomus RCF - 0.5 (resldue) a® same as above Johnson,et
tabetied) sp. (1arva) al (1971),
AMIC-38210
Aldrin (C-14 Daphnla magna BCF - 0.0001 (SBA3) a® same as above Johnsonyet
i{sbelled) tadult) 3l (1971),
AMIC-3821
Aldrln (C-1l Hexagenla BCF - 0.0001 (SB3) a* same as above Johnson, et
label ted) bitineata at (197%),
{nymph} AMIC-3320
Aldrin {C-16 Chironomus BCF - 0.0001(S83) a* same as above Johnsonset
fabelted) sp. (larva) at (1971),
AMIC-3820
Aldrin Flsh (not - - greater than -- Approximate toxicitles of Mawdesley~-
specltled) N.001-0,0¢ (K) numerous pesticides commonly used In Thomas
Britaln were summarlzed. An excelient (1971),AMIC~
brief, generat dlscussion of toxlcity 1056
testing is also present.
Aldrin Ictalurus FRLO Towa 0.91 -~ Edible flesh of flsh collected Morris, et
punc tatus (accumulation, from rivers, !akes, ponds, and reservolrs af{(1971},
SB) was analyzed. Flsh taken In areas AMIC~1452

receiving agricul tural runoff showed
hlghest accumulation, especlally In
bottom feeding flsh,

Aldrin Wolffia L - 1000 (X) Hunter's All compounds were harmful ‘to Worthley, et
peapulifera medium duckweed to some degree. Decreased a8l (1571),
diluted populations wore noted at non-lethal AMIC-3233
1:5 concentrations and some compounds

(Malathian and 2,4-D) caused teratogenic
elfects at concentrations as low as 1 ppm.

Aldrin Anacystls L - NTE a%*,c%,r Metabotic products of Aldrin, Batterton,
nldulans SH Dleldrin, and Endrin can be as toxlc as ot a1l (1971),
the parent compounds, as shown by 00 AMIC-11,71
measurement,
Aldrin Agmeneliun L - NTE a%yc¥yr same as above Batterton,
quadrup- SM et al
licatum (1971) 4 AMIC=
1471
Aldrin Channa BSA == 0.000166 (K 2 a%,c Aldrin was shown to be more toxic Mathur (1969),
punctata hr) than NOT, BHC, dleldrin, and lindane. AMIC-5422

Behavioral responses prlor to death were
recorded In some detaltl,

Aldrin Channa BSA - 0.000333 (K 30 a*,c same 3s above Mathur
punctata min) (1969) yANIC~-
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0.000166 (K 1.5

hr)
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Experimental
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a%,c

a%yc

same as above

same as above

The organlsms were exposed to
0.01 and 0.1 cpb of the toxicants for 25
weeks after which time the amounts added
each week were Increased ten-fold over
the Initlat amounts. Ulothrix occurred
spontaneously In the test tanks. The
resutts show that chronic accumutations
In Chiamydotheca exceeded levels which
were toxic in acute tests. Residues In
Chtamydotheca ranaed from 12,000 to
260,900 times areater than the
theoretical concentrations In the water:t
those in Utoathrlx were 235-3,000 times
exposure levels.

same as above

same as above

The response of
pestlcide-resistant aauatic organisms to
varlous pestlcides was compared to the
response of non-resistant specles.
Pesticlde-resistant specles were
collected at Betzonl and non-reslstant
specles 3t State College, Copepods,
clams, snajls, and sludge wWorms from
Belzonl were considerably more tolerant
to pesticides than the non-resistant
organisms, The authors note that the
effect of increased toterance In the

orqganisms ls an jncrease In the amount of

pesticide resldues avallable to animals
of hlgher trophlc levels.

5422

Mathur
(1969) ,AMIC~
5422

Mathur
(1969) yA4IC~
5422

Kawatskl, et
al (1971,
AMIC-5506

Kawatskl, et
ER
(1971),A4IC~-
5506

Kawatskl, et
al (1971),
AMIC~-5506

Nagvl, et !

(1969) ,AMIC-
5979
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Alglistat

Algistat

Afgistat

Algistat

Algiatat

Alky! dimethy!
benzyiammonium
chlorlde

Wercenaria
sercenarls
(eggs)

Hercenaria
mercensria
{1arvae)

Cyorinus
carplo

Splrogqyra

Oscliiatorias

Anabaena

Microcyatis

Buglena

Phormldiua
ambdlgquum

-

greater than
10.0 (T2)

0.6431 (T 12)

0.66 (X)

0.8 1K)

0.66 (K)

0.66 (X)

0.66 (K)

1.0 (NTE)

0.5-10.0
(33percent
qrowth
inhibited 14)

The etfect ot 52 pesticides on Davis, et al
embryonic development of clams and (1969),
oysters was reported, Synerglistic ANIC-59990
effects with solvents were also reported.

Nost of the compounds affected
develorment mqQre than survival. Soae,
however, drast/cally reduced larval
qrowthe The authors point out the
necesslty of evaluating the effects of
pesticldes on all 1ife stages of an
organism and note the possiblliity of
selectinag chemicals for pest control that
woulid not have serjous effect on
shelltish,

same as above Davis, et al

(1969) 4 ANIC~-

5990

The results are described as Paly et at
preliminary and the authors state that (19687,

further testing should be conducted AMIC-5754
before Algistat |s used In hatcheries and
rearlng pondse.
same as above Pal, et af
(1968},
ANIC-S75&4

same 3as above Pal, et af
(1968) yAMIC~

5754

same as above Pat, et al
(1968},
ANIC~-575&

same asg above Pal, et sl
(1968),
AMIC-575h

Pal, et &l
(1968),
AKIC-575N

Otto (1970),
ANIC-2392

same as above

0f 74 chemicals evaluated as
alqlcldesy, only 9 were more toxlc than
CuS04. None [nhiblted growth of
mat-forming algae tor more than 2 weeks,
CuS04 formutated with certain wett|ng
agents was more toxic than CuSO4 alone.
Cooper chlorarine was also found to be
more toxlc than CuSO4. No wetting agents
were found to be Inhiblitory at the
concentrations Investiqated (0.05 and
0..005 pom). Also reported are factors
atfecting growth of algae In canals to
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Altyl alcohol

Aliyl
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Ayl
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alcohod
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sicohol
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dlacetate
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Mercenaria
mercenarjia
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Mercenarla
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Cardlum edule BSA

Crangon

BSA

Toxlclty,

Actlive

Ingredient,
Ppm

0.5-10.0 (NTE)

1.03 (T2Y

tess than 0.25
(T12)

10-33 (T2)

greater than
100 (T2)

greater than

Experimental

Variables,
Controlled
or Noted

a#{contin-
uous aer-
ation, sea-
water, and
daily
so2ution
renewal}

az(contin-
uous aer-

Comments

determine whether there Were leads to
controlllng algae by environmental
managerent, No practical environmental
means were found.

same as above

The ettect of 52 pestlcides on
ermbrvonlc development of clams and
ovsters was reported. Svnerglstic
effects with solvents were also reoorted.

Most of the compounds atfected
develorment more than survival., Some,
however, drastlcally reduced tarval
qrowth. The authors polnt out the
necessity ot evaluating the effects of
pestlcides on 3ll 1ife stages of an
organism and note the posslibility of
selectlna chemlcals for pest control that
would not have serlous effect on
shellftish,

same as above

One hundred-tforty surtface actlve
aqents, solvent emulsitiers, pesticides,
nolychiorlinated blohenyis, pure
inorqanic, and organlc chenlcals were
evaluated agalnst as many as ten marlne
orgqanjsms. The authaors noted that most
oubl lshed data of this type deat wlth
toxlcity of chemicals to freshwater
organlisms.

same as above

atlion, sea-

water, and
daily
solution
renewzl)

a#(contin-

same as above

0tto(1970),
AMIC-892

Davis, .t al

(1969) ,AMIC-
5990

Davisyet 2a)
(1969},
ANIC-59930

Portmann, et
al (1971),
ANMIC-7701

Portmann, et
al (1971),
ANIC-7701

Portaann, et
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crangon
alpha~amino-2,6~ Rasbora
dichlorobenzal- heteromorpha
doxine HCl
sipha=-amino-2,6 Rasbora

dichlorobenzal doxine heteromorpha

Atusinus Paratabrax
clathratus
Aluaslinum Paralabrax

clathratus

BCFA
and
BSA

BCFA
and
B8SA

FH

FM

100 (T2)
- 190 (T2)
- 440 (T2)

Scattergood 25 (dorsal
Steam Plant, muscle
Los residue)
Angetes,Cal.

Catalina 8 {dorsal
Island, Cat. muscle
residue)

uous eer-
ation, gsea-
water, and
daily
solution
reneval)

at,c,e,rl,
hard (HwW)
or soft
(SW) syn-
thetic
dilution
water, or
seawater
for some
specles

a*ycye,f,
hard (HW)
or soft
(SH)
synthetic
dilutlon
nater, or
seawater
for some
specles

One hundred slixty~four
pesticldes, wettlna agents, and

mlsceftaneous
wlde ranae of
of magnltude,
percentage of

water pollutants showed a
toxlcity soanning 12 orders
Knowing the toxlclty and
all components of a

formutlatlon did not result In easy
predlctabliity of the toxlclty ot a

mixture of materlals.

Sometines

pesticldes were most toxlc In hard water

snd sometimes

the opposlte was true.

Testing the sctual materjial as sold was
found to be essential.

same as above

Fish collected from an eftluent
plpe of a steam plant and from ottshore
waters of Catallna Island were analvzed

for trace element content.

Trace etement

content of the effluent water was at

teast 5 tlmes

greater than that of normal

se3 water for cadmium, copbper, nickel,

zinc,

and chromlum.

Livers ot ftish fron

the eftiuent were nearly twice the slze

of those from

the ocean. GCreatest

dlfterences In concentration occurred

wlth atumlnum,

Silver, barlum,
the t1east ditftferences.

cadmlumy and nlickel.
tithium, and lead showed
The author

concluded that trace etement analysis of

tissues could

be used to determine the

effect of potlutants on marine organisms,

same as above

at (1971},
ANIC-7701

Alabaster
(1969) ,
AMIC-5425

Alabaster
(1969),
AMIC=-5425

Stapteton
(19681, AMIC~
5930

Stapteton
(1968) ,
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Toxlclty, Experimental

Actlve variables,
Fleld Fleld Ingredient, Controtied
Compound Oraqanise Study Location Ppm or Noted Comments Reference
AMIC-5980
Aluyainue Parstabrax FH Scatterqood 25 (ventrat -- same as above Stapteton
ctathratus Steam Plant, muscle (1968),
Los pesidue) AMIC-5980
Angeles,Cal.
Aluminye Paralabrax FH Catallna 8 (ventral - same as above Staoleton
clathratus Island, Cal. muscle (1964,
residue) AMIC-5980
Aluslnue Paralabrax N Scatterqood 28 (gonads - same as above Stanteton
clathratus Steam Piant, residue) (1968,
Los AMIC-5980
Angeles,Calt.
Atyalnue Paralahrax Fu Catal lna 38 - same as above Stapleton
clathratus Island, Cal. (gonads (1968),
residue) AMIC-5980
Atualnus Paralabrax FH Catallna 22 (gonads - same 3as above Staoteton
clathratus Tsfand, Cal. resldue) {1968},
(gravid AMIC-5980
females)
Alyalnue Paralabrax FM Scattergood 28 (llver - same as above Staptieton
clathratus Steam Plant, resldue) t1968),
Los AMIC-5980
Angeles,Cal.
Atualnus Paralabrax FM Catallna 25 - same 3s above Stapleton
ctathratus Istand, Cal, (llver (1968),
residue) AMIC-5980
Alyainua Paralabrax FM Scattergood 69 (Integument -~ same as above Staoleton
clathratus Steam Plant, resldue) (19681,
Los AMIC-%980
Angetles,Cale.
Alvainus Paralabrax FM Catallna 23 - same as above Stapieton
clathratus Island, Cal. (integument (1968),
residue) AMIC-5980
Alusilnua Paralabrax FN Scattergood 16 (heart - same 3as above Stapleton
clathratus Stean Plant, residue) {1968),

Los AMIC~5980
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Alumlnum

Alusinus

Atyalnun

Aninotriszole

Anjitrol-T

Anltrol~-T

Asltrol-T

Anitrol-T

Angeles,Cal.

Paratabrax FM
clathratus

Paralabrax FH
clathratus
Los

Angetes,Cal.

Paralabrax FN
clathratus

Flsh (not - -
specitied)

Crassostrea L -
virginica
(eggs)

Crassostrea L -—
virglinica
(Jarvae)

Gammarus 8SA -
tasclistus

Paleomontes BSA -
kadl skenslis

Catallna
Island, Cal.

Scatterqgood
Steam Plant,

Catalina
Island, Cal.

4
(heart
residue)

33 (eyeball
resldue)

34
{eyebalt
residue)

greater than
1000 (K)

greater than 10
(12)

greater than
10(T14)

greater than
100.0 (T2)

greater than
100.,0 (T2)

a*

a¥

same as above

same as above

same as above

Approximate toxicltlies of

numerous pesticides commonly used In
Britaln were summarlzed.
brlet, generatl discussion of toxlclty

testing ils also present.

The ettect of
embryonlc development
oysters was reported.
effects with solvents

52 pesticldes on

of clams and
Syneraistic

vWere also reoorted,

Most of the compounds affected

develorment more than

survival. Some,
however, drastically reduced

growth. The authors polnt out the

necessity of evaluatlng the effects of
pesticides on all tife stages of an
orqanlsm and note the possibltity of
selectling chericals for pest control

would not have serfous effect on

shetlttish.

same as above

0f the aquatlic weed herbicldes
evaluatedy, Diclone was the most toxlic,
Daphnia was generaliy the most sensitive
organfism. Al} of the crustacea were
atfected by much Yower concentration
tevels of herblcldes than |ndlcated by
All of the animals
represent lmportant food chaln links.

the TL sub 50 valuese.

same as above

An excellent

larval

Stapleton
(1368),
ANIC-5980

Staoleton
(1968),
AMIC-5980

Staoleton
(1958),
AMIC-5980

Mawdesley~
Thonas
(1371) , AMIC~
1056

Davis, et
at1(1969),
AMIC-5999

Davis, etal
(1969},
AMIC-5990

Sanders
(1970),AMI
453

Sanders
(1970) yAMIC~
453
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L D e L L T 1= WU -,

Compound

e eeachcrccc v e . ——— -

Anitrol-T

Aajtrol-T

Anltrol-T

Asjtrol=-T

Aaltrol-T

Amjtrol

Aaltrol

Amsonls (plus phenol

and xinc)

Fleld Fletld
Organisa Study Locatlon
Asellus B8SA -
brevicaudus
Orconectes BSA -

nals

Daphnla magna BSA

Cyprldoposls
vidua

Leponls
macrochlrus

Crassostrea
virglnlca
(eags)

Crassostrea
virglnica
{larvae)

Salmo
qalraner|

BSA

RSA

BSA

Toxlclty,

Actlve

Ingredlent,
Ppm

greater than
100.0 (T2)

qreater than

100.0 (T2)

30.0 (T2)

32.0 (T2)

qreater than

100.0 (T2)

733.7 (T2)

255.4 (T1iW)

0.5-2.54 (T2)

Experimental

Varlabtes,
Controtted

or Noted

a,c®yd,e%,
Tom

Comments

same as above

same 3as above

same as above

same as above

same as above

The effect ot 52 pestlcides on
erbryonlc devetlopment of ctams and
oysters was reported. Synerglstlc
effects wlth solvents were also reported.

Most ot the compounds Aaffected
develorment mcre than survival. Some,
nowever, drastlcally reduced larval
growth. The authors opolnt out the
necesslty ot evaluatlng the ettects of
pestlcldes on atll 1lte stages of an
orqanlsm and note the possiblilty of
selectlng chemlcals tor pest control that
would not have serlous etfect on
shelltlsh.

same as above

Palnbow trout were exposed to
concentratlons of fluctuating tevels of
ammonla, phenols, and zlnc and to constant
mlxtures of the three. Tests wlth
ttuctuatling levels of toxlcants showed
that LCS0 values were simliar to those
for constant concentratlons as long as
the perlodlclty ot the fluctuatlon dld
not exceed the reslstance tlme for the
polson. Except when 2zinc predominated In
the mixtures, the fractjonal toxiclties
could be summed to qlve the toxlclty of
the mixture.

Sanders
(1970) JAMIC~-
453

Sanders
(1970) ,AMIC-
453

Sanders
(1970),
AMIC-453

Sanders
(1870) .,
AMIC-4S3

Sanders
(1970),A4IC-
453

Davis, et al

(1969) 4 AMIC~
5990

Davis, et al

(1969) y AMIC~
$990

Brown, et al
(1969),
ANIC-5993
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Ammonja

Asmonls

Ammonium carbonate
plus Copper sulfate

Ammonium chloride
Plus Copper sulfate
{152)

Ammonjum hydroxide
{as NHD)

Aamonium sulfamate

Ammonium sulfamate

Asmonlum sul famate

Salmo
galrdnerl

Saimo
galrdnerl

Phormidium
ambiguum

Phormidium
ambiguum

Phormldium
amb lguun

Rasbora
heteromorpha

Rasbora
heteromorpha

Rasbora

BSA

BSA

L

BCFA
and
BsAa

B8CFA
and
BSA

aCFA

22.5-67.5 a,c*,d,e%,
(tluctuating fom

concy T 370~

greaterthan 700

min}

45,0 (T greater a,c%,d,e®%,
than 700 min) tam

0.5-10.0 (100 .-
percent growth
inhibited 1L)

0.5~10.0 (100  --
percent growth
inhibited 1l4)

0.5-10,0(NTE) -

1,100 «(T1,
herdwater)

3%yCeey ty
hard (HW)
or soft
(SHW)
synthetic
dilution
water, or
seawater
for some
specles

AatyCym,yf,
hard (HW)
or soft
(SH)
syhthetic
dilutlon
water, or
seawater
for some
specles

700 (Tt,
softwater)

3,200 (T1, pH a%sCrents

same 35S above

same as above

0t 74 chemicals evatuated as
alglcldesy onty 9 were more toxic than
CuSO4. None inhlblted gronth of
mat-forming algae tor more than 2 weeksSe.
CusSOLt formulated with certaln wetting
agents was more toxlc than CuSO4 atone.
Copper chioramine was also found to be
more toxlc than CuSN4., No wettlnag agents
Wwere found to be Inhibltory at the
concentrations Investigated (0.05 and
0.005 ppm)e Also reported are factors
affectina growth ot atgae In canals to
determine whether there were leads to
controlting algae by environmental
mananement. No practlcal environmental
means wWere found.

same as abave

One hundred sixty-four
pesticldes, wetting agents, and
miscet taneous water pollutants showed 3
wlde range of toxicity soanning 12 orders
of! magnitude, Knowling the toxlclty and
percentaqde of all comoonents of a8
formulation did not resutlt In easy
predictabitlty of the toxiclty ot a
mixture ot materials, Sometimes
pestlcldes were most toxlc In hard water
and sometlmes the opposite was true.
Testing the actual material as sold was
found to be essentlal.

same as above

Same as above

Brown, et al
(1969},
AMIC~5993

Brown, et al
(1969),
AMIC~5993

otto (1970),
AMIC-892

Otto (1970},
AMIC~-892

Otto (1970},
ANIC-892

Atabaster
t1569),
ANIC=5425

Alabaster
(1969),
AMIC-5425

Alabaster
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Amssonlum suilfanmate

Assonlua sulfamate

Asmonlum (3s NH3)

Amaonjum (as NH3)

Organism

heterororpha

Rasbora
heteromorpha

Rashora
heteromorpha

Leoomls
macrochlrus

Nltzschla
linearijs

Fleld
Study Locatlon

and
ASA

DCFA
and
8SA

BCFA
and
B8SA

BSA,
L

BSA,

Fleta

Toxiclity,

Actlive

Ingredlent,
Ppm

510 (T1, pH
T.1)

55 (T1,pH 8.0)

Jaob (TH)

428 (SBS)

Exnerimental

variables,
Controfled
or Noted

hard (HW)
or soft
(SH)
synthet|c
dllutlon
water,or
sravater
tor some
specles

a%ycamyt,
hard (HHW)
or soft
{(SwW)
synthetic
dlilution
water, or
seaWater
tor some
specles

A%yCe,yfy
hard (HW)
or soft
{SH)
synthetlic
ditution
water, or
seawater
for some
specles

at#,e, and
synthetic
dilution

water

a#,e, and
synthetic
dilution
water

same as above

same as above

Thls study was conducted to
determine the relative toxiclties ot 20
common constltuents ot |ndustrial wastes
to a flsh, an alga, and 3an lnvertebrate.,
The experiments were conducted over a
10~-vear perlod for varied purposes. The
authors recommend bloassays with at least
three components of the food web.

same as above

(1969),
AMIC~-5425

Alabaster
(1969),
AMIC-54L25

Atabaster
(1369),
AMIC-542S

Patrick, et
al (1968),
AMIC-5720

Patrick, et
a1 (1968),
AMIC-5720
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Ammonjum (as NH3I)

Amnphenone B

Antlmony

Antimony

Antimony

Antimony

Antlaony

Antimony

Antlmony

Antlmycin A

Physa
heterostropha

Lymnaea
stagnatls
(adults)

Coregonus
clupeatornis

Coregonus
clupeaformis

Esox luclus

Esox luclus

Esox luclus

Osmerus
mordax

Perca
ftavescens

Leplsosteus
piatostomus

BSA,

FL

FL

FL

FL

FL

FL

FL

BSA,
FO

Moose Lake,
Cane

Lake
Ontarlo,
Can.

Moose Lake,

Can,

Lake St.
Plerre, Cane.

Lake Erje,
Cane

Lake Erle,
Cane

Lake Erle,
Can,

90.0 (T4)

10.0 (SB7)

n.002
(residue)

0.003
(resldue)

0.003
(residue)

0.004%
{resldue)

0.004
(resldue)

0.004
{resldue)

0.003
(resldue)

0.00048 (T4)

a#,0,. and
synthetic
dilutioen
water

a*yq

-—

3asCyeyfs gy
delonlzed
water

same as above

Thls compound marked!y reduced
eqq vlablllty, productlon, and taving
fraquency of thls hasommatoohoran snall.

Dogenesls and spermatogenesls appeared to

be retarded. The authors conctude that
amphenone B can be regarded as an
eftectlve mollusciclde for Lymnaea
stagnalise.

Concentratlons of 13 toxlc
elements In dressed tish from heavlty
industrlallzed and non-Ilndustriallized
areas were determined. Only mercury
exceeded requlatory (Imits, and
concentrations of most elements were
essentlatly the same In flsh from both
areas.

same as above

same as above

same as above

same as above

same as above

same as above

Llquld and sand formulations of
antimycln A were tested as a tish
toxlcant In tab waters of varlous
temperature, hardnesssy PH, and turbldlity
aqalnst 31 specles of frashwater fish of
varlous sizes and llfe stages. Each
formutation of toxlcant was lethal under
all water conditlons to fish eggs, ftry,
tingertlnas, and adutlt fish, Trout were
the most sensitive and catfishes the
least sensltlve. Of the 31 specles. 2L

Patrick, et
al (1968},
ANIC~-5720

Baer,et al
(1967),
ANIC-54Lb4LS

Uthe, etal
(1974},
AMIC-3819

Uthe, etal
(1971},
AMIC~-38%9

Uthe, et atl
(1971) ,AMIC~-
3819

Uthe, et
AL(1971),
AMIC-3819

Uthe, et at
(1971),AMIC~
3819

Uthe, et al
(1971) ,ANIC~
3819

Uthe, et
AL(1971),
ANIC-3819

Berger, et
atl (1969),
ANIC=5%495%
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Compound

Antimycin

Antimycin

Antimycin

Antjiaycln

Antimycin

Anflimycln

Antleycin

Antieycin

Organlism

Amls catva

Salmo
galrdner]

Salmo trutta

Salvelinus
fontinalls

Salvelinus
namaycush

Esox luclus

Carasslus
auratus

Chrosomus eos

Fleld
Study

BSA,
FO

BSA,
FO

BSA,
FoO

8SA,
FO

BSA,
FO

ASA,
FO

8SA,
Fo

BSA,

Fletd
Locatlon

Toxiclty,

Actlve

Ingredlent,
Ppm

Experimentat
Varliables,
Controtled
or Noted

Comments

Reference

0.015 (60
percent Kb}

0.00003-0.00008

(Ty)

0.005 (K3)

0.00003-0.00006

{Th)

0.00007 (TW)

0.00011-0.00055

(T4)

0.00020-0.001
(Te)

0.00009-0,00052

succumbed to 0.005 ppm or less of the

toxlicantt

0.025 ppm.

a,c,e,f,:,
deionized
water

a,c,e,f,¢,
deionized
water

asCrerfyq,
delonized
water

a,c,e,f,g,
deionizec
water

AsCree 199,
delonlzed
water

asCrer 1,9,
delonized
water

a,c,0,f,g,

deionized
water

ascyeyfag,

same

same

same

same

same

same

same

same

as

as

as

as

as

as

as

as

only certaln catfishes survived

above

above

above

above

above

above

above

above

Berger, et
al (1969,
AMIC-%495

Berqer, et
al {(1969),
AMIC-5495

Berqer.et al
(1969,
AMIC-5495

Berqer, et
al (1969},
ANIC-5495

Rerqger, et
at (1969,
AMIC-5495

Berger, et
al (1969,
AMIC-5495

Berger, et

al (1969),
AMIC-549S

Berger, et
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Antimycin A teoonmls 8SA, == 0.00005-0.0002% a,c,e,f,g, same as above Berger, et
FO

glbbosus (T4) deionized 21 (1969),

water AMIC-5445

Antlavcin A tepomls BSAy - 0,00006-0.0005 g, c,0,f,z same as above Berger, et
macrochlrus FO (Te) deionizod. a1 11969),

wator AMIC-54L95

Antlaycin A Lepomls BSAy == 0.00008 tTW) BsCreyty gy same as above Berger, et
megalotls FO delonlzed al (1969),

water AMIC-5495

Antlisycin A Lepomls BSA, == 0.00009 (T&) asCyey 1,9,y same as above Berger, et
mlcroloohus FO delonlzed al (13869},

water AMIC-5495

Antisycin A Mlcronterus BSA, -- 0.00004~0,0000¢ &,c,e,f,g, same as above Berger, et
dolomleul FO (Th) dilution a1l (1969,

wator AMIC~5495

Antimsycin A Mlcropterus B85A, == 0.00009-0.00014% g,c,e,f,z, same as above Berger, et
salmoldes FO (Te) deionized al (1969),

water AMIC-549S

Antlaycin A Pomoxls BSAy, == 0.001 (&3 a,c,e,f,q, same as above Berger, et
nigro- FO percent K) deionized at (1969,

maculatus water ANIC-5495

Antlmycin A Perca BSAy - 0.00003-0.00012 a,c,e,f,p, same as above Rerqger, et
flavescens FO (Te) dcionlized al (1959},

wotor AMIC-S49S

Antlmycin A Stizostedion BSAy -~ 0.00002-0.00004 7a,c,e,r,g, same as above Berqger, et
’ vitreum FO (TH) dilution 3l (1969,
water AMIC-5495

Antlmycin A Aptodinotus BSAy, ~- 0.00002-0.,0001% a,¢,0,1,0, same as above Rerger, et
grunniens FO (T4) deionized al (1969},

water AMIC-5495

Antleycin A Cyprinus BSAy =~ 0.00012-0.00043 a,é,e,r,g, same as above Berger, et
carplo FO (T4) deionized 8l (1969),

water ANMIC=-5495
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Coapound

- - — -

Antlmycin

Antjaycin

Antlaycin

Antlaycln

Antilmsycin

Antisycln

Antlmycin

Antimycln

Antlaycln A

Antleycin A

Antlaycin A

Toxlclty,
Actlve
Fletd Fleld Ingredient,
Orqanism Study Locatlon Ppm

Pimephales BSA, -~ 0.00006-0.00020
prometas FO (TH)
Carplodes ASAy ~- 0.003 (K)
cyorlnus FO
Catos tomus BSAy - 0.005 (K&}
commersonli FO
Ictlobus BSA, == 0.005 (Kb&)
cynrineltus FoO
Minytrema BSA, -~ 0.002 (K)
selanops Fo
Ictalurus BSAy == 0.2 (KW&)
catus Fo
Ictalurus BSA, -- 0.021-0.088
melas FO (T4)
Ictalurus BSAy -~ 0.0052-0.0105
punctatus FO (T4)
Pllodictls BSAy ~- 0.2 (X&)
ollivarls Fo
Eucalifa BSAy == 0.00004-0.00055
inconstans FO (T4}
Leponmls BSA, -- 0.00011-0,0005
cyanellus FO (T4)

Fxperimental
varlables,
Controlled
or Noted

alc’sﬂrigl
deionized
water

asCreyfegy
delonlzed
water

asCreyfy gy
deionlzed
water

asCcreyt,9,
dejonlzed
water

39Crey 149,
delonlzed
water

asCrer1y9y
delonlzed
water

asCres 149,
delonlzed
water

a,c,8,f,g,
dilution
water

3'C7ev7v9|
delonlzed
water

a,c,e,f,g,
deionized
water

a,c,e,f,g,
deionized
water

Comments

same 3s above

same

Same

seme

Same

same

same

same

Same

sane

Same

as

as

as

as

as

as

as

as

as

as

above

above

above

above

above

above

above

above

above

above

- ————— e = - - — T = - " - — ——

Reterence

Berqer, et
al (1969,
AMIC-5495

Rerger, et
al (19%9),
AMIC-5495

Berger, et
al (1969,
AMIC~S49%

Berger, et
sl (1969,
AMIC~-SLIS

BRerqer,et al
(1969},
AMIC~54L95

Berger, et
at (138698},
AMIC~5495

Berqger, et
al (1969),
AMIC-5495

Berqer, et
at (1969),
AMIC~5495

Berger, et
al (1959},
AMIC-54L95

fAerger, et
8l (1969,
AMIC~5495

Berqer, et
8l (1969,
AMIC~-5495



Te~v

Antlaycin A

Antleycin A

Antlimycin A

Antlaycin A

Antimycln A

Antleycin A

Aphjtox

Saleo
gairdner]

Leponls
macrochirus

Saimo clarkl

Salmo
galrdneri

Ictaturus
punctatus

Leponls
macrochlrus

Rasbora
heteromorpha

FO

FL

8sa

8sA

8sA

BCFA
and
8SA

Copper Lake,
Idaho

(Te)

0.00003 (T4)

0.00016 (T&)

0.005 (X)

0.00005 (TW)

0.0147 (T4)

0.00014 (T4)

27 (T2)

delonized
water

ayCodye

av

a*

a%,c,e,f,
hard (HW)
or soft
(84) sym-
thetic
water, or
aeawater
for sorio
specles

"mixture of materlais.

The pisclcides Antlmycin A and
Rotenone were found to be compatible when
mixed and furthermore appeared to have an
addltlive etfect In cmblnatlon. That ls
both compounds were more toxlic In the
presence ot the other than atone.

same as above

Rapld tlsh kill occurred In a
ol lgotrophic sltuatlon and toxlclty
persisted for at least 10 davys fotlowlng
aoplicatlon. Plankton was also reduced.
Later the 1ake was successfully stocked
wlth cutthroat troute The rapldity of
kl1) and persistence Indlicated that the
Antimycln concentration was hlgher than
necessary. The authors recommended
further research.

The dyes Rhodamine B and
Fluoresceln sodium were found to be
relatlvely non-toxlc in ppm
concentrations while antimycln was toxic
8t pob levels. The author states that
nelther dye at tleld use concentratlons
should slgnlticantly influence the
actlvity of Antinycln A agalnst tlsh,

same as above

same as above

One hundred slxty-four
pesticldes, wettlna agents, and
mlscellaneous water pollutants showed a
wide range ot toxiclty spanning 12 orders
of magnltude. Knowlng the toxlclty and
percentage ot all components of a
tormulation dld noet result In easy
predlctabillty ot the toxliclty ot a
Sometlmes

al (1969),
AMIC-S4L95

Homiand
(1969) ,AMIC~
5725

Howtland
(1969),
AMIC-5725

Rabe, et at
(1969),
AMIC-5732

Harking
(1969),
AMIC~S72%

Marking
(1969) ,
ANIC-~5729

Harking
(1969},

ANIC~5729

Alabaster
(1969},
AMIC-542S



ce~v

Cospound

Agusclene

Aguaclene

Aguactene

Aqueciene

Aqusclens

Aquathol

100

100

100

——————

Fleld
Study Locatlon

Organism
Pimephnles BSA
promelas
Pimephales BSA
pronelas
Blochenlcal L

oxyqen demand

Cardlum edule BSA

Crangon BSA
crangon

Morone BSA
saxatllls

(fingerilings)

Fleld

D -

Toxlclty,

Actlve

Ingredient,
Ppnm

25.0 (T4)

4.2 (MSC)

840,00

33-100 (T2)

100-330 (T2)

710 (T4)

Experlmental

Variabtes,
Controliled
or Noted

specles

Cydye,f

Cydye,f

Codee,f

asr(contin-
Qous asr-

Comments

- e - —— - — " > 4 = = = = k= T - - - - - ——————

pesticides were most toxlic In hard water
and sometimes the opposite was true.

Testlng the actual

materlal

found to be essentlal.

Toxlclty of six oil
dispersants was determined along with

BOO values.

8s sold was

spllt

Pond water was used as

difuent and ol! was Included In the
experiment, Ol! markedly reduced

toxliclity of all disoersants.

Data are

glven as "mpst probable”™ 86-hr TL sub m.

Same as above

same as above

One hundred-forty surface actlve
aagents, solvent emulsitiers,

pesticldes,

ation, gea-Polychiorinated biphenyls, pure
water, and lnorganic, and organlc cherlcals were
evaluated against as many as ten marine

dailiy
solution
renewal)

a#(contin-~
uous aer-
ation, 3sea-
water, and
daily
solution
renswal)

AyCodrey Ty
4

organlsms,
publlshed data of

The authors noted that most?t
this tyvype deal with

toxlicity of chemicals to freshmater

organisms,

same as above

All compounds were investligated
because of thelr orobable usage In
hatchery production of white bass.

Compounds that can be used at recommanded

concentratlions were Agquathot, Casaron,
LIndane, and Terramycln concentrate.
Those that should not be used were

Acrifiavine, Baylusclides Malachlite green

oxalate, and Malathlon.

-~ - - " - - - —

Reference

Zlltich
(1959) , ANIC-
2909

Zlitich
(1959) , ANIC~
2909

Zitvien
(1969) ,AMIC~
2909

Portmann, et
al (1971),
ANIC-7701

Portmann,et
st (1971),
AMIC~-T77012

Wellborn
(1971),
AMIC-5571



gev

Arkotine DOT

Aroclor 1221 {olus

Corexit 7664)

Aroclor 1242

Arocfor 1242

Nerels virens BSA

Fundulus
heterocli|tus

Rasbora
heteromorpha

Salmo salar
tparr)

Agonus
cataphractus

Crangon
crangon

8SA

BCFA
and
B8SA

8sa

8SA

-

0.00011-0.00044
(Te)

0.00032~0.00035
(T4)

0.17 (T2)

4 (K5 hr)

greater than 19
(T2)

1.0 (T2)

a%yceey A laboratory procedure based an

and Standard Methods for 96~hr toxlelty

synthetlc geterminatlons of crude oll and

seawater ;) y.dlspersant mixtures was descrlbed,
The dlspersants varled conslderably In
toxlclty, ranglng from 0,01 to 7.1 mi/zi,
TLSQ for 96 hre These did not dltfer
signiflcantty from 240 hr values, The
dlspersants were deslgnated as CX, DO,
ct, 0D, AQy PCy MM, TN, BPy and NA wlth
no turther description of thelr chemlcal
nature or source. Ontly 3 tew bjloassays
were conducted wlth shrimps Mollusks and
echlnoderms were suggested 8s sultable
test anlmalts. The authors stated that
the method could be used to test any
product for toxlcity In seawater,

a%ycyesand same as above
synthetic

seawater

a%scqoeyf, One hundred sixty-four

hard pesticldesy wetting agents, and

(HHW) or mlscellaneous water pollutants showed a
soft (SW) wlide range ot toxiclty spanning 12 orders
synthetlc of maanltude. Knowing the toxliclity and

ditutlon percentaae 0t 3!l components of a
watery, or formulation did not resutlt In easy
seawater predictablilty of the toxiclty of »a
forsome mixture of materlals. Sometimes
specles pesticides were most toxic In hard water
and soretimes the opposite was true.
Testina the actual material as soid was
found to be essentlal,
a%e Aroclors 1254 and 1221 were
(mlxed tap eyaluated for toxic effect with Corexlit
or 7664 (welght ratio 1:19) as an

seawater) emulsifyina agent. Since onty two fish
were used for each exposure, the author
notes that the results are only
prefiminary. However, PCO"™s apopeared to
be Yess toxic to Attlantlc salmon parr
than chrlorinated hydrocarbon pesticldes.

as{contin. One hundred=-torty surtace active
uous ser- adents, solvent emulsitiers, pesticlides,
ation, gea-Polvchlorinated biphenyls, pure
water, and Inoradanic, and orqganlc chemicals were
deily evaluated agalnst as many as ten marine
golzzion organisms. The aythors noted that most
rengwal) publlshed data of this type deal with
toxiclity of chemicals to treshwater
organlisms,

a#{contin- same 3s above

uous aer-
ation, sea-
water, and
dally

LaRoche, et
al (1970},
AMIC-44S

LaRoche, et
al (1970},
AMIC=~4&S

Atabasters
(1969) yAMIC~
5425

Zitko
(1970),
AMIC=-23

Portmann, et
a! (1971},
AMIC-7701

Portmann, et
al (1971),
AMIC=-7704
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Cospound

Fletd
Study Locatlion

arganjism

Fleld

Toxiclity,

Actlive

Ingredient,
Ppm

Exper[menta
Varjables,
Controilied
or Noted

P e B P P e B B T = e P s gy - —————

Aroclor 1248

Aroclor 1248

Aroctor 1248

Aroefor 1256 (plus
Corexit 7664)

Aroclor 1256 (with
corexl?t 76hK4,
collolas) solution)

Agonus B8SA
catsphractus

Cardlus edule BSA

Crangon BSA
crangon

Saimo salar L
(parr)

Gammarus BSA
oceanlcus

solution
renewal)

greater than 10 ae(contin-

(T2

Hous aer=-
ation, sea-
water, and
daily
solution
renewal)

greater than 18 au#(contin-

(t2»

0.03-1.0 (T2)

4 (K 90 hr)

0.001-0.01
{threshold
concentration)

uous aer-
ation, sea-
water, and
deily
solution
renewel)

a&{contin.
uous aer-

Comments

- -

Reference

- - o - — - -—

same as above

same as above

same as above

ation, sea-

wator, and
daily
solution
renewal)

a%,e
(mixed tap
or
seawater)

au{weekly
solution
ckanso,
seawater)

Aroclors 1254 and 1721 were
evaluated for toxlc effect with Corexlit
7664 (Weiqht ratlo 1:19) as an
emulsifylng agent. Slince only two tish
were used for each exposure, the author
notes that the results are only
preliminary., However, PCR™s appeared to
be less toxic to Attantjc salmon parr
than chiorinated hydrocarbon pesticldese.

Aroctor 1254 solutions or
suspensions wlith Corexit 7664 at varied
concentrations In seawater resulted In
varying toxiclty ot the Aroclor. Corexlt
nas not tethal at 1900 pom but caused

- e

Portmann, at
al (1971),
ANIC-7701

Portemann, et
al (1971),
AMIC-7701

Portmann, at
al (1971,
AMIC-7701

Zitko
(1970) 4 AMIC~
23

Witldlish
(1970) yAMIC~-
69



se-y

Aroctor 1254 (with
corexlt 7664,

enulsion)

Aroctor

Aroctor

Aroclor

Arocior

Aroclor

Aroclor

Aroclor

Argclor

Aroclor

Aroclor

1254

1254

1254

1254

1254

1254

1254

1254

1254

1254

Gammarus
oceanjcus

Lagodon
rhomboides
(Juvenile)

Lelostomus
xan thurus

Lelostomus
xanthurus

Leliostomus
xanthurus

Lelostomus
xanthurus

Lelostomus
xanthurus

Lelostomus
xanthurus

Lelostomus
xanthurus

Lelostomus
xanthurus

Penaeus
duorarua

BSA

BCFCH

BCFCH

BCFCH

BCFCH

BCFCH

BCFCH

BCFCH

RCFCH

BCFCH

({ACF)

-

0.01-0.10(thres

hold

concentration)

0.005
14-15)

0.005
14-15)

0.001

0.001
brain
56 d)

n.001
qllls
56 d)

0.001%
heart
56 d)

0.001
{jver
S6 d)

0.001

muscle reslduye

56 d)

0.001
whote

8.4

114

(SB%6)

(8.3 ppm
resldue

(46 ppm
residue

(13 pom
resldue

{83 ppm
resldue

(65 ppm

(27 oom
body

residue 56 d)

1.0 ppb{K15,
juvenlie)

a* (weekly
solution
change,
seawater)

Ay
salinity

Ay
sallnity

Ay
sallnity

Ay
satinity

3y
sallinity
Ay
salinity

[y
salinity

Ay
salinity

ay
sallnity

a*

sublethal brnchial edema at
concentrations down to 0.19 ppom. The
author notes a possiblie synergistic
eftect between the two compounds.

same as 3above

Exposure ot spot and oinflish to
this PCB Increased susceptiblilty to
dlsease as well as belng toxlc at .00S
opme The compound was rapldly stored In
tissues, persisting for approxlmately 3
mo. The authors recommended further
chronlc exposure studies.

sSame as above

Same as above

same as above

same as above

same as above

same as above

same as above

Same as above

In addition to mortality,
Arochlor accumulation In shrimp

Wildish
(19700,
AMIC-69

Hansen, et
al (1971),
AMIC-1811

Hansen, et
al (1971),
AMIC-1811

Hansen,et al
(1971),
AMIC-1811

Hansen, et
al (1971),
AMIC-~1811

NHansen, et
al (1971,
AMIC~-1811

Hansen, et
at (1971,
AMIC~1811

Hansen, et
al (1971),
AMIC-1811

Hansen, et
al (1971),
AMIC-1811

Hansen, et
al (1971),
ANIC-1811

Himmo, et al
{(1971),



9c~y

Aroclor 1254

Aroclor 1254

Aroclor 1254

Aroctor 1254

Field
Study Locatlion

Organism

(Juvenite}

Agonus BSA
cataphractus

Cardlum eduie BSA

Crangon BSA
crangon

Parallchthys FNM
Spe

Fleid

Escambla

Bay,

Fla.

Toxlclty,

Active

Ingredient,
Ppm

greater than 10
(T2)

greater than 10
(T2)

3-10 (T2}

bo5-184
{resldue)

Experlmentat
Varlabtles,
Controlted
or Noted

hepoatopancreas was marked (up to S10
PPMY, The bloloqlcal halt-1lfe for this
chemical was found to be 17 days wlth
tissue distributlon In the shrimp belng
simitar to that of DDT. Detayed
mortatlty with no prlor polsoning
symotoms was also observed. Conslderable
addltlonal data are oresented.

a#(contin- One hundred-forty surface active
uoug aer- aaqents, solvent emulslflers, vestlcides,
ation, sea-polychiorinated bliphenyls, pure

water, and lnoraanic, and organlc chemlcals were

dalily evaluated aqalnst as many as ten marlne
golution organjisms. The authors noted that most
ronewal) pubtlshed data of thls type dea! with

toxiclty of chemicals to freshwater
organlisms,

a#{contin- same as above

uous aer-
ation, sea-
water, and
daily
solution
renewal )

a#{centin- same as above

uous aer-
ation, sea-
water, and

daily

solution

renewal)

- Residue analysis ot dead and
dvyling anlimals led to the source of the
PCB which was an Aaccldental leakage from

an Industrlal rtant, The concentratlions
of the PCR In water and sedlment were
fess than 0.03-486 and fess than 0.001
ppm, respectlvely. Bloassays showed
juvenlle shrimp to be the most
susceptible species, but [nhiblitlon of
shell growth of oysters was the most
sensitive oarameter studieds Continued
survelttance and long=-term testing at

sublethral concentrations were polnted out

as urgently needed.

AMIC-2645

Portmann, et
al (1971,
ANIC-7701

Portmann, et
atl (1971,
ANIC~-T701

Portmann, et
at
(1971),AMIC~
7701

Duke, et a!
(1970,
ANIC~720



Le~v

Aroclor 1254 Lagodon B8SA - 17 (reslidue) - same as above Duke, et

rhomboides AL (19703,
(juvenite) ANIC-720
Aroclor 1254 Penaeus BSA - 3.9 (residue) -— same as above Dukey et
duorarum AL (1970),
tjuvenlile) AMIC-720
Aroctor 125&4 Crassostrea B8SA - 0.1 (S84) - same as above Duke, et al
virginica (1970),2MIC~
720
Aroctor 1254 Penaeus BCHCF «=- 0.005 (72 - same as above Duke, et al
duorarum percent K20) (1970),
(juvenlle) AMIC-720
Aroclor 1254 Penaeus BCHCF == 0 (resldue} - same as above Duke, et
duorarum AL (1370},
(Juvenite) AMIC=-720
Aroclor 1254 Catfiinectes BCHCF == 0.005 (Spercent == same as above Duke, et af
sapldus K20) (1970),
(Juvenlle) AMIC-720
Aroclor 1254 Cattlinectes BCHCF == 23 (resldue) - same as above Duke, et
sapldus AL(1970),
(juven]lte) AMIC-720
Aroclor 1254 Hlcropogon FM Escambia 12 (residue) - same as above Duke, et al
undulatus Bay, Fla. (1970},
AMIC-720
Aroclor 1254 Brevoortla FM Escambla S5.7=-11(resldue) == same as above Duke, et at
patronus Bayy Fla. (1970),
ANIC-720
Aroclor 1254 Lagodon FM Fscambla 10 (resldue) - same as above Ouke, et at
rhomboldes Ray, Fla,. (1970),
ANIC-720
Aroclior 1254 Cynosclon M Escambla 7e5-20(residue) =- <ame 3s above Duke, et al
nebulosus Bay, Fla, (1970),
AMIC-720
Aroclor 1254 Penaesus FH Fscambia 1.5-2.5 - same as above Duke, et al

setlferus Bay, Fta. (reslidue) (19701},



gey

Compound

e m e et . e, n - —— - ———

Aroclor 12S&

Aroclor 125k

Aroclor 125&

Aroclor 1260

Aroctor 1260

Aroctor 1260

Aroclor 1262

Fletd Fleld

- - — = o " = P e = - -—————— -

Toxleclty, Experlmental
Active Varlables,
Ingredlient, Controlled

Oorganlsm S tudy Locatlon Ppm or Noted Comments Reterence
ANIC-T20
Cattinectes FH Escambls 1.0-7.,0 - same as above Duke, et ®l
sapldus Bay, Fla. {residue) (1970),
AMIC-720
Lagodon BSA - 0.1 (NTE) - same as above Duke, et
rhomboldes AL (1970),
(Juvenile} ANIC~-T20
Penaeus BSA - 0.01 (K2) - same as above Duke, et
duorarum AL(197D),
(juvenile) AMIC-720
Aqonus BSA - tess than 10 as#{contin- One hundred-torty surface sctive Portmann, et

cataphractus

Cardlum edule BSA

crangon
crangon

Agonus
cataphractus

BSA

BSA

(T2) uous aer- agents, solvent emulsifiers, pesticlides,
ation, sea-potychlorinated biphenyls, pure
water, and Inorganic, and orgqanlc chemicals were

daily evaluated against as many as ten marine
solution orqanlsms. The authors noted that most
renewal) pubiished data of this type deal wlth

toxiclty of chemicals to freshwater
organisms.

fess than 10 az{contin-

(12} uous aer-
ation, sea-
watar, and
dally
solution
renewal)

same as above

less than 10 ax{contin-

(T2} uous aer-
ation, sea-
water, and
daily
solution
renewal)

Same as above

tess than 10 at{contin- same as above
() uous aer-
atlion, sea-

water, and

at (1971,
AMIC-7701

Portmann, et
al (1971,
AMIC~7701

Portmann, et
al (1971},
AMIC=-7701

Portmann, et
at (1971,
AMIC-7701
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Aroclor 1262

Aroclor 1262

Arsenlc

Arsenlc

Arsenle

Arsenic

Arsenlc

Cardlum edule BSA

Crangon B8SA
crangon

Alosa FL
pseudo-

harengus
Coregonus FL
artedll

Coregonus FL

clupeatornis

Coregonus
hovl

Prosoplun
cyllndraceum

FL

FL

Great Lakes
- Superjor,
Michlgan,
and Erle

Great Lakes
~ Superior,
Michigan,
and Erie

Great Lakes
= Superlor,
Michlgan,
and Erie

Great Lakes
- Superiors
Michlgan,
and Erle

Great Lakes
« Superior,

less than 10
(T2)

less than 10
(T2)

0.023(residue)

0.069({resldue)

0.01k(residue)

0.,063(resldue?}

0.0056(resldue)

daily
sclution
renewal)

a#(contin-
uous aer-
atlon, sea-

- water, and

deily
solution
renewal)

a®#(contin-
uous aer=
ation, sea-
water, and
deily
solution
renewal)

same as above

same as above

Trace element content of fish
from Lakes Sucerlor,

was determined by actlvation analysls.
Whole body and tiver resjdues were
determined., Concentrations varied wlth
speclies and Yake. Other elements found
were: antimony - 5 to 100 ppb, barium =
6.2 bomy ceslum - 3 opb, lanthanum - 1 to
20 ppb, mercury - 10 opb, rhenlum = 0.5
to 5 ppby rubldlum - 0.06 to 6 ppm,
scandlum - 2 ppb, selenlum - 0,1 to 2
ppbs sitver = 0.001 ppb. '

same as above

same as above

same as above

same 3s above

Portmann, et
al (1971),
ANIC-7701

Portmann., et
al (1971),
ANIC-77012

Lucas, et atl
(1970},
AMIC-3778

Lucas, et al
€1970),
AMIC-3778

Lucas, et at
(1970},
AMIC-37738

Lucas, et al
(1370),
AMIC-3778

Lucas, et at
(1970),
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Toxicity, Experimental

Active Variables,
Fleld Fletd Ingredient, Controtlled
Compound Nrqgsnism Study Location Pom or Noted Comments Reference
Mlchlgan, AMTIC~-377A
and Erle
Arsenic Salvel fnus FL Great Lakes 0.049(resldue) =-- same as above Lucas, et al
namaycush - Superior, (19701,
Mlchigan, AMIC-3775
and Erle
Arsenic Osmerus FL Great Lakes 0,020(residue) -- same as above Lucas, et al
mordax < Superlor, (1970},
Michigan,and AMIC-3778
Erle
Arsenic Carasslus FL Great Lakes 0.,006(residue) =-- same as above Lucas, et al
suratus - Superlor, (1970},
Michigan, AMIC~3778
and Erle
Arsenlic Notrools FL Great Lakes 0,0035(residue) =-- €ame as above Lucas, et al
hudsonlus - Superlor, (1970},
Michlqan, AMIC~-3778
and Frile
Arsenlic Percopsis FL Great Lakes 0,025{reslidue} -- same as above Lucas, et al
omlscaomaycus ~ Superior, (1970),
Mlichlgan, AMIC-3778
and £rla
Arsenjc Roccus FL Great Lakes 0.,098(reslidue) -- same as above Lucas, et al
chrysops - Superlor, {1970},
Hlchlgan,and AMIC-3778
Erle
Arsenic Perca FL Great Lakes 0.007(residue) =~ same as above Lucas, et al
flavescens - Superior, 1970y,
Michlgan, ANIC-3778
and Erle
Arsenjc Stizostedlon FL Great Lakes 0.098(reslidue) -- same as above Lucasy et at
vitreum - Superior, t1a70},
vitreum Michigan, AMIC-3778
and Erje
Arsenlc Coregonus FL Moose Lakey, 0.09 (resldue) =~- Concentrations of 13 toxlc Utheset atl
clupeatorajs Can, elements In dressed fish from heavily 11971),

Industriallzed and non-industrlialized AMIC-3819



TE-Y

Arsenle

Arsenic

Arsenlc

Arsenlec

Arsenle

Arsenlc

Asulus (K salt)

Asulum (K salit)

Coregonus
clupeatornls

Esox luclus

Esox tuclus

Esox fuclus

Osmerus
mordax

Perca
fiavescens

Rasbora
heteromorpha

Rashora
he teramorpha

FL

FL

FL

FL

FL

FL

8CFA
and
BSA

BCFA
and
B8SA

Lake
Ontarlo,
Can.

Moose Lake,

Can,

Lake St.
Plerre, Cane.

Lake Erle,
Cana

Lake Erle,
Cane

Lake Erle,
Cane.

0.7 (resldue)

0.05 (resldue)

0.09 (resldue)

0.05 (resldue)

0.15 (residue)

0.05 (resldue)

54260 (T1,
hardwater)

1,700 (T1,
softwater)

3% Cqeesfy
hard (HW)
or soft
(SH)
synthetlc
dilution
water, or
seaWater
for some
soecles

B%yCeey 1ty
bard (HW)
or soft
(SH)
synthetic
dlfutlon
water, or
seawater

areas were determined. Only mercury
exceeded regulatory limits, and
concentrations of most elements were
essentlally the same In flsh from both
arease.

same as above

same as above

same 3s above

same as above

same as ahove

same as above

OCne hundred slxty-four
pesticides, wetting agents, and
mlscellaneous water poliutants showed 3
wide range ot toxlcity spanning 12 orders
ot magnitude. Knowing the toxiclty and
percentage of all components of a
formulation did not result In easy
predlictabltity of the toxlclty of a
mixture of materials. Sometlmes
pesticides were most toxlec In hard water
and sometimes the opposite was true.
Testing the actual materlal as sold was
found to be essentlatl.

same as above

Uthe, etat
(1871),
AMIC-3819

Uthe, et at
(1971) 4 AMIC~
3819

Uthe, et
AL (1871},
AMIC-3819

Uthe, et al
(1971) yANIC-
3819

Uthe, et al
(1971) ,AMIC-
3819

Uthe, et
AL 11971),
ANIC-38193

Atlabaster(19
69),
AMIC-5425

Alabaster (19
69),
ANIC~5425



ct-v

Asuntol (sheeo 4iD)

Toxiclty,

Actlive
Fletd Fleld Ingredlent,
Organlsn Study Location Ppm
Rasboras BCFA == 0.046 (T2)
heteromoroha and
BSA

Atiss 1908

Atlass 1901

Attss 190%

At lavar

Cerdium adule ASA - 33-100 (T2)

Crangon BSA -— 100-330 (T2)
crangon
Pandalus 8SA - 33-100 (T72)
eontagul
Rasbora BCFA == 1,300 (T2)
heteromorpha and

BSA

Experimental
Varlables,
Controfled
or Noted

for some
specles
a*y,cy,eqrt, same 8s above
hard

(HH)or

soft (SHW)

synthetic

dltution

water, or

seawater

for some

specles

a#(contin- One hundred-torty surface sctlve
uous mer- 29ents, solvent emuisiflers, pestlcldes,
ation, sea_Do!ychlorlnated blphenyls, pure

wanter, and !noraanlec, and organic cherlcats were

daily evaluated agalnst as many as ten marine
solution organisms. The authors noted that most
renewal) publlished data of thls type deal wlth

toxlclty ot chemicals to freshwater
organlismse

as(contin~ same as above

uous aer-

ation, sea-

water, and

daily

solution

renewal)

a#(contin- same as above
uous aer-

ation, sea-

water, and

daily

solution

renewal)

One hundred sixty-four
pestlcldes, wettlng agents, and
mlscellaneous water polilutants showed a

e, c,e,rl,
hard (HW)
or soft

(SW) syn-

Alabaster,
(1969), ANIC~
542%

Portmann, et
al
(1971),ANIC~
770t

Portmann, et
al (1971),
AMIC-7701

Porteann, et
al (1971,
AMIC-7701%

Alabaster
(1969},
AMIC-5425

wide range ot .toxlicity spanning 12 orders



EE~y

Atrazine

Atrszine

Atrazine

Carcinus BSA -—

Cardjum edule BSA -

Crangon BSA -
crangon
Rasbora BCFA --
heteromorpha end

BSA

greater than
100 (T2)

greater than

100 (T2)

10-33 (T2)

6 (T2)

thetic
dilution
water, or
seawater
for some
speocles

as(contin-
uous aer-
ation, sea-
water, and
dally
golubdion
renewal)

as{contin-
uous ser-
etion, sea-
water, and
daily
solution
renewal)

as{contin.
uous aer-
atlion, sea-

solution
renewal)

a#,c,e,f
hard (HW
or soft
(SW) syn-
thetic
dilution
water, or
seawater
for some
species

o1 magnitude, ¥Xnowing the toxicity and
percentage of all comoonents of a
formulation did not resutt In easy
predictabltlty of the toxliclity of 2
mixture of materlalis. Sometimes
pesticldes were most toxlc In hard water
and somatimes the ooposlte was true,
Testing the actual materlal as sold was
found to be essentlal.

One hundred-forty surface actlve
agents, solvent emulsifliers, pesticldes,
potychlorinated biphenyls, pure
inorganicy and organic chewricals were
evaluated agalnst as many as ten marine
organisms. The 3uthors noted that most
published data of thls type deal with
toxiclty of chemlicals to freshwater
organlsams.

sane as above

same as above

One hundred sixty=four
pesticldesy wettlna agents, and
miscellaneous water oolfutants showed a
wide range of toxlcity soanning 12 orders
of magnitude., Knowing the toxlcity and
percentace 01 al\ components ot a
formulation did not result in easy
predictablilty of the toxlcity of a
mixture of materlals. Sometlinmas
pesticldes were most toxic in hard water
and sometimes the opposite was true.
Testing the actual material as sold was
found to be essentlal,

Portmann, et
at (1971),
AMIC-7701

Portmann, et
al (1971,
AMIC-7701

Portmann, et
al (1971,
AMIC-7701

Alabaster
11969),
AMIC-5425



HE=Y

Toxlclty, Experimental

Actlve Variables,
Fleld Fleid Ingredlent, Controlled
Cospound Organism Study Locatlon Ppm or Noted Comments Refererce
Avadex Rasbora BCFA =~ 8.2 (T2) a%,ceeyt, same 8s above Alabaster
heteromorpha and hard (HW) (1969),
Asa or soft ANIC-5425
(SW)synthe
tic
dltution
Water, or
seawater
for some
specles
Az lnphosmethyl Fish (not - - greater than - Approximate toxlclties of Mawdes!ey~-
specltied) 0.01-0,1 (X} numerous pesticldes ¢cammonly used In Thomas{1971)
Rrltalr were summarized. An excellent AMIC-1056
brlef, general discussion of toxiclty
testing Is also present,
Azinphosmethyt Carcinus BSA - 0.033-0.1 (T2) au(contin- One hundred-~forty surtface active Portmann, et
naenas uous aer- aaents, solvent emulslflers, pesticldess atl (1971),
ation, see.polvchlorinated blphenyls, pure AMIC-7701
water, and Inorganlc, and organic cherlcals were
daily evaluated agalnst as many as fen marine
solution organlsms. The authors noted that most
renewal) publlshed data of thls type dea)l with
toxliclty of chemlcals to freshwater
organisms.
Azinphosaethyl Cardiunm edutle BSA - gqreater than 10 ax(eontin- same as above Portmann, at
(12) uous aer- al (1971),
aticn, gea- AMIC-7701L
water, and
daily
solution
renewal)
Azinphosmethyl Crangon BSA -— 0.0003-0.,001 a#(contin- same as above Portmann, et
crangon {12} uous aer- al (1971),
ation, gea~ AMIC-7701
water, and
dally
solution
renewal)

A2 inphosae thy! Limanda 8SA - 0.01-0,03 (T2} ax{contin- same as above Portamann, et
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Azlnphosmethyl

Azlnphos aethyl

Bacterlal endotoxins

Bacterlal endotoxins

fimanda

Pandalus
montagul

Rasbora
heteromorpha

Salmo
qairdgnerl
{00-5D0 q)

Oncorhynchus
kisuteh
(400-500 g)

Gammarus
tasclatus

B8SA

BCFA

and
BSA

L

B8SA

0.0003-0.001
a2y

0.076 (T2)

10 (NTE)

10 (NTE)

1.1 (T&)

uous aer-
ation, gea-
water, and

al (1971),
AMIC-7701

daily
solution
renewsal)
ai#(contin- same as above Portmann, et
1UOUus Aer- al (1971),
ation, sea- AMIC-7701
waeter, end
daily
solution
renewal)
aA*,Cheqt, One hundred sixty-four Afabaster
hard (HW) pesticldes, wettlng agents, and {1969},
orsott miscelfaneous water notlutants showed a AMIC-5425
(SH) wide range of toxlcity soanning 12 orders
synthetlc of maanltude. Knowling the toxiclty and
dllution percentage of afl comoonents of 3a
water, or tormujlation did not result In easy
seawater predlctabltlty ot the toxlcity of a
for sohe mixture of materlals. Sometlimes
specles pesticldes were most toxlc In hard water
and soretlmes the opposlte was trye.
Testing the actual mater{al as sold was
found to be essentlal,
- Saimon and trout wWere Injected Nedemeyer,
with endotoxins preoared from ESscherichla et al
coll and Aeromonas salmonicida. (1968),
sligniftlcant cardlovascular response or AMIC=-3774
eftect on liver tryptoohan pyrrolase
activity In vitro occurred. It was
concluded that metabollc eftects of
bacterlal endotoxlns In salmonlds are
quatltatively different from those of
higher vertebrates.
- same as above Wedemeyer,et
al (1968},
ANIC=-377%
a* 01 the aquatic weed herdbicldes Sanders
evalyated, Diclone was the most toxicy {1970},
Daphnia was generally the most sensitlve AMIC-453

organlsm. Al) of the crustacea were
attected by mych towar concentration
levels of herbdblcldes than Indlcated by
the TL sub S0.values. All of the animals
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Cospound

Banner 0601

Benner 0602

Banner 0DGO3

Banner 0GO&

Bardan

Fletda
Organlsm
Crangon BSA
crangon
Crangon BSA
crangon
Crangon BSA
crangon
Crangon BSA
crangon
Rasbors BCFA
heteromorpha and

B8SA

Fleld
Study Locatlon

Toxlclty,
Active

Ingredlent,

Ppn

10-33 (T2)

10 (72)

10-33 (T2)

10-33 (T2)

0.91 (T2)

Experlmental
Varlables,
Controlled

or Noted Comments
reoresent |mportant food chalin links.
as{contin- One hundred-forty surface actlve

uous ger-- agents, solvent emulslflers, pestlcldes,

ation, sea-polvchlorlnated blphenylis, pure

water, end inorqanlc, and organlc chemicals were

daily evaluated agalnst as many as ten marlne

solution organisms. The authors noted that most

renewal) publlshed data of this type deal wlth
toxlclity ot chemlcals to freshwater
organlsas.

at{contin- same as above

uous aer-

ation, sea-

wator, and

deily

solutlon

renowel)

au{contin- same as above

uous aer-

solution
renswal)

aw(contin- seme as above
uous aer-

ation, sen-

water, and

daily

solution

renewal)

a%yCre,t, One hundred slxty-four

hard (HW) pestlcldes, wefting agents, and

or mlscellaneous water pollutants showed a
SOFT(SHW) wlde range of toxlicity spanning 12 orders
synthetlc of magnltude. Knowling the toxlclity and
dliutlon percentage of.all components of a

Portmann. et
al (1971),
AMIC-7701

Portmann, et
sl t1971),
AMIC-7701

Portrann, et
at (1971),
AMIC-7701

Portmann, et
al (1971),
AMIC-7701

Alabaster
(1369),
AMIC-5625
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Barliunm

Barlume

Barium

Barlum

Barlum

Barilus

Barlus

Paralabrax
ciathratus

Paratabrax
clathratus

Paralabrax
clathratus

Paratabrax
ctathratus

Paralabrax
clathratus

Paralabrax
clathratus

Paratabrax
clathratus
{gravid
females)

FM

FM

FH

FM

FN

FN

FMN

Scattergood

Steam Plant,
LosAngeles,

Cat.

Catatlna
Island, Cat.

Scattergood

Steam Plant,
LosAngetes,

Cal.

Catatina
Istandy Cal.

Scattergood
Steam Plant,
LosAngeles,
Cat.

Catatina
Island, Cal.

Catalina
Island, Cal.

2 (dorsal
muscle
residue)

1.7 {dorsal
muscle
residue)

1.4 (ventral
muscle
residue)

1.3 (ventral
muscle
reaidue)

2.8 (gonads
resldue)

2.6
(gonads
residue)

2.2
{gonads
residue)

water, or
seamater
for some
specles

formulatlon dld net result in easy
predictablitity of the toxiclity of a
mixture of materlals. Sometimes
pesticides were most toxic In hard water
and sometimes the opposite was ftrue,
Testing the actual- materjal as sold was
found to be essential.

Flsh collected from an etfluent Stapleton
ploe ot a steam plant and from otfshore (19687,
waters of Catalina Island were analyzed ANIC~5980

for trace etement content. Trace element
content of the effluent water was at
teast S times oreater than that of normeatl
sea water for cadmium, copbper, nickel,
zincy and chromium. Llvers of fish from
the effluent were nearly twice the size
of those from the ocean. Greatest
differences In concentration occurred
with atuminum, cadmlumy, and nickef.
Sitver, barlium, tithlum, and lead showed
the least differences. The author
concluded that trace etement analyslis of
tissues could be used to deteramine the
effect of pollutants on marine organisas.

Stapteton
(1968),
AMIC~-5980

same as above

Staptleton
(1963) , AMIC=
5980

same as above

Stapleton
(1968},
AMIC-5980

same as above

same as above Staoleton
(196381,

AMIC-5980

same as above Stapteton
(1968),
AMIC-5980
same as above Stapleton
(1968},
AMIC-5980
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Berlua

Bariun

Barivae

Berlivua

Barium

Bariunm

Barlue

Basol ADG

Paralabrax
ciathratus

Parsinabrax
ctathretus

Paralnbrax
cinthratus

Poralahrax
cinthratus

Paralabrax
clathratus

Paralabrax
cinathratus

Parmatabrax
ciathratus

Paralabrax
ctathratus

Crangon
crangon

Fleld
Study

FH

FM

FN

FHN

FH

FM

FM

FH

BSA

Fletd
Locatlon

Scatterqood
Steam Piant,
LosAnqeles,
Cat.

Catatina
Istand, Cal.

Scatterqoad
Steam Plant,
LosAnqeles,
Cat.

Catnlina
Isinnd, Cal.

Scatterqoocn
Steam Plant,
LosAnqelas,
Cal.

Catallna
Istand, Cal.

Scatterqood
Steam Plant,
LosAngeles,
Cal.

Catallina
Istand, Cal.

Toxiclty,

Actlive

Ingredient,
Ppm

1.4 (tlver
reslidue)

1.8
(tiver
residue)

?.8 (Integqument

rasldue)

1.6
(Intagument
rosidue)

1.2 t(heart
resldus)

2
{(heart

reaidue)

5.8 (evaball
resldue)

9.1
({evebsll
reaidue)

10-33 (12

Experimental

Varlables,
Controlted
or Noted

a#(contin-
uous aor-
ation, sea-
wator, and
daily
solution
renewal)

Comments

same as sbove

seme 8s above

sBame as above

same a3 above

same as Bbove

same as above

seme as above

seme 8s above

One hundred-forty surftface nsctlve
agents, solvent emulsiflers, pesticldes,
polychlorinated biphenvyis, pure
Inorqanlc, and oraganlc chenicals were
evaluated 3galnst as many as ten marine
organlisms. The muthors noted that moa?
publ|shed dats of thls type deaf! wlth
toxlclty ot chemlcats to freshwoter
organlsms.

Refarence

Stapleton
(1968),
AMIC-5980

Staoleton
(1968},
AMIC-5980

Stanteton
(1968),
ANIC-5980

Stapleton
(1968),
AMIC-5980

Stapleton
(1968),
AMIC-5980

Staoleton
(1968},
AMIC-5980

Stapleton
(1968),
AMIC~5980

Stapteton
(1968),
AMIC-59380

Portmann, et
[ 3}

{19711 ,ANIC~
7701
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Basol 99

Basol 99

Bayer 39007

Bayer 39007

Baytuscide

Rasbora
heteromorpha

Rasbora
heteromorpha

Rasbora
heteromorpha

Rasbora
heteromorpha

Morone
saxatilis
(fingerllngs)

BCFA
and
BSA

BCFA
and
B8SA

BCFA
and
BSA

BCFA
and
BSA

BSA

-

42 (T2,
hardnater)

32 (T2
sottwater)

14 (T2,
hardwater)

7.5 (72,
sottwater)

D.78 (T

a%,creyt,
hard (HW;
or goft
(SW) syn-
thetde
dilution
water, or
seawater
for some
speciles

a%#,c,0, 1,
hard (HW)
or soft
(s4) asyn-
thetic
water, or
seawater
for sone
spocles

a%,cee0ly
hard

{HW) or
sotft (SW)
synthetlc
ditutlon
water, or
seawater
for some
specles

a%,coevty
hard
(HHYor
saoft (SW)
synthetlc
dilutlion
water, or
seamater
tor some
specles

aycCodyesty
P

One hundred sixty=four
pesticldes, wettlng agents, and
miscellaneous water pollutants showed 8
wlde range of toxiclty spanning 12 orders
of magnltude. Xnowlng the toxicity and
percentage of atl components of a
formultatlon did not result in easy
predlctablilty of the toxlclty of 2
mlxture of materlals. Sometlmes
pestlcldes were most toxlic In hard water
and sometimes the opposlte was true.
Testing the actual material as sold was
found to be essentlal.

same as above

same as above

same as above

A1t compounds were [nvestigated
because of their probable usage in
hatchery productlion of white bass.
Compounds that can be used at recommended
concentratlons were Aquathol, Casaron,
Lindanes and Yerramycln concentrate.

Alabaster

(1969) y AMIC~

5425

Atabaster
(1969),
AMIC-5425

Alabaster
(1969},
ANIC-5425

Atabaster
(1969),
ANIC~-542S

Weliborn
(1971,
ANIC-5571



Toxlclty, Experimentat

on=v

Actlive Variabtes,
Fleld Fleld Ingredlient, Controtled
Comspound organlsm Study Llocatlon Ppm or Noted Comments Reference
Those that should not be used were
Acrittavine, Bav!usclde, Matachite green
oxalatey, and Malathlon,
Baytex Orconectes FpP Pratt, 0.1 (K&4) asbycedye, Bavytex applied at various rates Ray, et al
nals Kansas fy9s0 up to 2?50 pob resulted In slignitlicant (1970)Y,
reduction of crayfish. Ponds treated at AMIC-S5433
fess than 100 ppbdb had to be retreated to
eradicate craytish. This chemlcal
appears to have utiflity In ftish culture
for controtlling crayflsh.
Baytex Procambarus FpP Pratt, 0.1 (K&) asbycydye, same as above Ray, etal
simulans Kansas 1y9s0 (1970),
AMIC~5433
Baytex Channet FP Pratt, D.1 (NTEY) a+beCodye, same as above Ray, et
cattish Kansas 12950 81{(1970),
AMIC-5433
Baytex Roccus FP Pratt, 0.1 (NTE&) asbscrdye, same as above Ray, et
saxatltls Kansas f295p al(1970),
AMIC-543%
Saytex Oragonfiles FP Pratt, 0.1 (X&) ayDsCrdye, same as above Ray, et
(tarvae) Kansas f+9sD al(1970y,
AMIC-5433
Baytex Whiriligle FP Pratt, 0.1 (X&) asbrcrdye, same as above Ray, et
beeties Kansas 1590 alt(1970y,
AMIC-5433
Baytex Backswimmers FP Pratt, 0.1 (Ki) a,byCrdye, same as above Ray, et atl
Kansas 5940 (1370) yAMIC~
5433
Beytex Ictalurus 8SA - 1.68 (T4) a, Organochtorine Insecticlides were Macek,et at
punctatus synthetic the most toxic compounds, {1970),
test water organophosphates Intermediate, carbamates AMIC-5510

the feast toxlce PBrown trout was the
species most susceptible to
organochlorines, ¢oho saimon the most
susceptible to carbamates, and goldtish
were the least susceptible of all
specles. Safe concentratlons establ]lshed
by bloassavys wlth salmonlds or



™y

Baytex

Baytex

Baytex

Baytex

Baytex

Baytex

Baytex

Baytex

Baytex

Baytex

Bavtex

Baywood 43

Ictatlurys
aelas

Carasslus
auratus

Cyprinus
carplo

Pimephales
promel as

Lepomls
macrochlrus

Leponmls
microlopbhus

Mlcropterus
salmoldes

Satmo
galrdneri

Salmo trutta

Oncorhynchus
kisutch

Perca
flavescens

Rasbora

B8SA

B8SA

BSA

BSA

BSA

BSA

BSA

BSA

85A

BSA

BSA

BCFA

1.62

3.0

1.16

2okl

1.38

1.54

(T4)

(T4)

(Tu)y

(Tu)

(T4)

(Te)

(TL)

(Th)

(Thy

(Te)

(T4)

880 (T2)

Ay
synthetlc
test wWater

Ay
synthetic
test mwater

Ay
synthetic
test water

B
synthetlc
test water

ay
synthetlc
test water

3
synthetlc
test water

3y
synthetlc
test water

A,y
synthetic
test water

Ay
synthetle
test water

Dy
synthetic
test water
ay
synthetlc

test water

a%,Cre,t,

centrarchlds would Vlkely be safe for

cyprinlds and ictaturlds.

Safe levels

for lctalurlds or cyprlnids would
probably be hazardous for centrarchids
The use of goldflish In

and salmonlds.

bioassays wWds discouraged.

same as above

same

same

Same

Same

Sanme

same

Same

same

same

same

One

as

as

as

as

as

as

as

as

as

as

above

above

above

above

above

above

above

above

above

above

huyndred sixty-four

Macek, et
at (1970),
AMIC-5510

Macek, et
al(1970),
AMIC-5510

Macek, et
at(1970),
AMIC-5511

Macek, et
81(1970),
AMIC~-5510

Hacek, et
a1(1970),
AMIC-5510

Macek, et
al{1970),
AMIC-5510

Macek, et
a1(1970),
AMIC-5510

Macek, et
al{1970),
AMIC~5510

Macek, et
al(197e),
AMIC-5510

Macek, etatl
(1978),
ANIC-5510

Macek, et
at(1g970}Y,
ANIC-5510

Alabaster



v

Toxlclty,

Actlive
Fleld Fleld Ingredlent,
Compound Organlsna Study Locatlon Ppm
heteromorphs and
BSA
Benszotln Rasbors BCFA ~- 325 (12)
heteromorphs and
BSA
Bensul lde Gammarus BSA - Lol (Th)

fasclatus

BKC (plus lindane) Whlte sucker FRL Mlsc. states 0.01-0,22
resldue (SB)

BHC (plus tindane) Yellow perch FRL Misc, states 0,01-0,31

Experimental

Varlables,
Controlled
or Noted

hard (HW}
or
SOF T (SH)
synthetlc
dltlutlon
water, or
seawater
for some
specles

a#,c,e,l
hard’ (2w}
or goft
(S4) syn-
thetic
dilution
water, or
seawater
for - some
specles

Comments Reterence
pestlicldes, wetting agents, and (1969),
miscelliareous water pottutants showed a AMIC-S425

wlde range ot toxlclty soannlng 12 orders
ot magrltude. Knowlng the toxlclty and
percentage of al! comoonents of a
formutiation did not result in easy
predlctablilty of the toxlclty of a
mlxture of materlals. Sometlmes
pestlcldes were most toxlic ln hard water
and sometimes the opposlte was true.
Testlng the actual material as sold was
tfound to be essentlal.

One hundred sixty-four Atnbaster
pesticldesy wetting agents, and (1969),
miscellaneous water polfutants showed 3 AMIC=-5425

nide ranae of toxiclty spanning 12 orders
of magnltude., Knowing the toxiclty and
percentage of all components of a
formutation d4ld not resutt In easy
predlctablilty of the toxlclty of a
mixture of materlals. Somatlmes
pesticldes were most toxlc ln hard water
and sometimes the opposlite was true.
Testling the actual materlal as sold was
found to be essentlal,

0f the aquatlc weed herblcldes Sanders
evaluated, Diclone was the most toxlc, (1970),
Daohnla was generally the most sensitlve AMIC-4S3
orqanlsm. All of the crustacea were
affected by much lower concentration
fevels of herblcldes than Indlcated by
the TL sub 50 values. Atl of the anlmals
represent Important food chaln 1lnks.

The Bureau of Sport Flsherles Henderson,
continued Its flsh monltoring program by et al
collecting 147 composite fish samples (1971),
from S0 natlonwlde monltoring statlons AMIC=-1407

during the talt of 1963. Flsh were
analyzed for resldues of 11
orqganochtorine Insectlicldes, tlplds, and
PCB8"s.

same as sbove Henderson,



en-v

BHC

BHC

BHC

8HC

BHC

BHC

BHC

BHC

BHC

8HC

tolus

{plus

(plus

(plus

{plus

(plus

(plus

(ptus

(plus

(ptus

findane)

1indane)

tindane)

tindane)

tindane)

tindane)

findane)

11ndane)

1indane)

Iindane)

Chain
plckerel

White cattilsh

White perch

Goldflsh

Punpkinseed

Largemouth
bass

arown
bul thead

Carp

Channel
cattish

Redhorse
sucker

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

Misc,

Misce

Mlsc.

Mlsc.

Mlsc.

Misc.

Mlsc.

Misce.

Misc.

Misce.

states

states

states

states

states

states

states

states

states

states

resldue (S8)

0.07
resldue (58)

0.23 resldue
(S8Y

0.18-0.26
resldue (3B)

0.51 resldue
(Se)

0.09 resldue
(s8)

0.01-0,47
resldue (SB)

0.01-4.37
residue (SB)

0.01-0.99
resldue (S8)

0.01=1.50
resldue (SB)

0.02-0.18
resldue (S8)

same

Same

same

sSame

sSame

Same

same

same

same

as

as

as

as

as

8s

as

as

as

above

above

above

above

above

above

above

above

above

above

et al
(1971},
AMIC-1407

Henderson,
et al
(1971),
AMIC-14L07

Henderson,
et al
{1971),
AMIC-1407

Hendersgon,
et at
1971y,
AMIC-1407

Henderson,
et al
(1971),
ANMIC~1407

Henderson,
et »al
(1971),
ANIC~-1&07

Henderson,
et al
(1971),
AMIC-14L07

Henderson,
et at
(1971),
AMNIC-1407

Hendersonye?t
al (1971),
AMIC-1407

Henderson,
et al
(1971),
ANIC-1407

Henderson,
et al
(19711,
AMIC-1407
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Cospound

P L N L LT ¥ T el

BHC

BHC

BHC

BHC

BHC

BHC

BHC

BHC

BHC

BHC

(ptus

(olus

(olus

(plus

(plus

{plus

{olus

{plus

(plus

(plus

tindane)

findane)

tindane)

tindane}

tindane)

tIndane)

findane)

tindane)

findane)

I Indane)

Organisnm

Fleta

Flel

Study location

———-

Glzzard shad

Spotted
sucker

Blueglits

Striped
suifet

Blue catflish

Rock bass

Freshwater
drum

Blioater

Lake

whilteflish

Lake trout

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

Misc.

Misc.

Mlisc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Misc.

Toxlclty, Experlimental
Actlve Varlables,
d Ingredient, Controttled
Ppm or Noted Comments Reference
states 0.06-0.10 - same as above Henderson,
resldue (S8) et al
(1971),
AMIC-1407
states 0.01-0.03 - same as above Henderson,
resldue (S8) et al
(1971),
AMIC-14L07
states 0.01-0,02 - same as above Henderson,
resldue{S8) et al
(1971,
AMIC-1407
states 0.28-1.14 - same as above Hendersony,
resldue (5S8) et al
(19719,
AMIC-1407
states 0.14 reslidue - same 3as above Henderson,
(s8) et al
(1971),
AMIC-1407
states 0.01-0.14 - same as above Henderson,
resldue{SB8) et al
(1971},
AMIC-1407
states 0.01 resldue - same as above Henderson,
[S:}] et al
(1971),
AMIC-1407
states 0.03-0.08 - same as above Henderson,et
resldue {SB) al (1971),
AMIC-1407
states 0.05 - same as above Henderson,et
residue(SB) al (1971),
AMIC-1407
states 0.01-0.01% - same as above Henderson,

resldue (SB)

et al
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BHC

BHC

BHC

BHC

BHC

BHC

BHC

BHC

BHC

BHC

BHC

{plus

(plus

(plus

(ptus

(plus

(plus

(plus

(ptus

(plus

(plus

(plus

1indane)

findane)

findane)

tindane)

findane)

tindane)

tindane)

1indane)

tindane)

1indane)

1indane)

Wnhlte crappie

Blgmouth
buffalo

Smatimouth
buffato

Flathead
cattish

Goldeye

Halleve

Sauger

Ftannelmouth
sucker

Black
bul thead

White bass

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

Btack crapple FRL

Misc.

Mlsc.

Misc.

Misce.

Mlsc.

Mlsc.

Misc.

Misc.

Misc.

Misc.

Mlsc.

states

states

states

states

states

states

states

states

states

states

states

0.07-2,19
reslidue (SB)

0.03-0.07
resldue (S8)

0.08 resldue
(s8)

0.02 resldue
ts8)

0.02-0,08
resjidue (SB)

0.01 resldue
(s8)

0,01 reslidue
€sB)

0.02 residue
(S8)

0,01 resldue
(sSB)

0.01 residue
(sS8)

0.01-0,03
resldue {(SB)

same

Same

same

Same

Same

sSame

same

same

same

Ssame

as

as

as

as

as

as

as

as

as

as

sbove

above

above

above

above

above

above

above

above

above

above

(1971),
AMIC-1407

Henderson,
et al
(1971),
AMIC-1407

Henderson,
et at
(1971),
AMIC-1407

Henderson,
et at
(1971),
AMIC-14Q7

Henderson,
et al
(1971),
AMIC~-14L07

Henderson,e?t
al (1971),
AMIC-1407

Henderson,et
al (1971),
AHIC-1407

Hendersonset
al (1971),
AMIC-1L07

Henderson,
et at
(1971),
AMIC-~1407

Hendersonset
al (1971),
AMIC-1L07

Henderson,et
at (1971,
AMIC-1407

Henderson,
et al
(1971),
AMIC-1407
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Compound

BHC

BHC

BHC

BHC

BHC

BHC

BHC

BMHC

BHC

BMC

{plus

{plus

(plus

(plus

(plus

(plus

(plus

(olus

{olus

findane)

tindane)

lindane)

tindane}

lIindane)

tindane)

tindane)

1indane)

findane)

Organisnm

Largescatle
sucker

Smalimouth
bass

Nor thern
squawfish

Chiselmouth

Ralnbon trout

Bridgetlpo
sucker

Arctic
grayiing

Round
whiltefish

Longnose
sucker

Fletld

FRL

FRL

FRL

FRL

FRL

FRL

FRL

Puntlus ticto ==

Fletd
Study Location

Misc.

Misc.

Misc.

MiscCe.

Misce

Misce

Misc.

Misc.

Hisc.

states

states

states

states

states

states

states

states

states

Toxiclity,

Active

Ingredient,
Ppm

0.01-0.12
resldue (S8)

0.01 residue
(SB)

0.01 residue
(S8}

0.02-0.03
residue (SB)

0.01
(sB)

residue

0.02
(s8)

resldue

0.12
(s8)

resjdue

0.04
(sp)

resldue

0.01-0.03
residue (S8}

70 (Tw)

Exper[mental
Varlables,
Controlled
or Noted

ajycodreyt

Same

same

Same

same

same

same

Ssame

same

same

0t the

as

as

as

as

3as

3as

as

as

as

Comments

above

above

above

above

above

above

above

above

above

pesticldes Investigated,

Reference

Henderson,
et at
(1971),
AMIC-1407

Henderson,
et al
(1971),,
AMIC-1407

Henderson,
et at
{1971y,
ANMIC-140O7

Henderson,
et al
(1971),
AMIC-1407

Henderson,at
al (1971),
AMIC-1407

Henderson,
et al
(1971,
AMIC-1407

Henderson,
et al
1971y,
AMIC-14L0O7

Henderson,
et al
(1971},
AMIC~-1407

Henderson,
et al
(1971),
AMIC-1407

Bhatlia
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BHC

BHC

BHC

Bls hydroxymethyl)

phosphinic acld

Bls (dlmethyil thlo

Carclnus
maenas

BSA

Cardium edule B8SA

Crangon
crangon

Plmephales
promelas

Phoraldlun

carbomoyl) disulflde amblguun

8sA

B8SA

greater than
100 (T2)

greater than 10

(T2)

0.001-0.003
(1T2)

. 29,0 (Th)

0.5-10,.0
(66percent
gronth
Inhiblted 14)

a#{contin-
uous aer=-
ation, sea-
water, and
dnily
solution
renewal )

at(contin-
uous aer-
ation, sea-
water, and
dnily
solution
renewsal)

as#t{contin-
uousg aer-

the most toxlic was Klofos followed In
decreasing order by Sumithion, Malathlon,

Formlthlon, Dimecron,

Sevin, and BHC. The

author cites the need for more selective
pesticldes nontoxlc to tlsh or
antagonlstlc agents for reducing fish

toxlcity.

One hundred-forty surface actlve
agents, solvent emulslfiers, pesticldes,
polychlorinated blphenyls, pure
inorganlc, and organic chenricals were
evalyated against as many as ten marlne

orqganlsms.

The authors noted that most

pubtished data of this type deal with
toxlclty of chemlcals to freshmater

organisms,

same as above

same as above

ation, sea-

water, and
daily
solution
renewal)

ak,d,e,0,
end Fe

-—

Malathlon and

its hydrolysls

products were evaluated wlth the finding

that one such product

(diethyl fumarate)

was more toxic than Malathion to fathead

minnows.

Synerglsm occurred between

Malathlon and two products of hydrolysise.
Continuous exposure resutted In

Increased toxiclty,

Of 74 chemicals evaluated as
algicldesy only 9 were more toxlc than

CuSO4.
mat-forming algae for
CuSO4 formutated wlth
agents was more toxlc
Copper chioranmine was

None jinhibited growth of

more than 2 weeks,
certain wetting
than CuSO&4 alone.
also found to be

(1971),
ANIC-5423

Portmann, et
al (1971),
ANIC-7702

Portmann, et
at (1971),
ANIC~7701

Por tmann, et
al (1971),
AMIC-7701

Bender
(1969),
AMIC-3787

Otto (1970),
AMIC-892
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Experimental

Varlables,

Controtled

or Noted Comments Refarence

Toxliclity,
Actlve
Fleld Ffleld Ingredient,
Compound Organlsm Study Locatlon Ppm
Bls (tri=-n~butyl) Phormidium L - 0.5-10.0 (100
tin oxide anb | guun percent
growth
inhibited 1Y)
Borasceu Salmo BCFA == 1,800 (72)
galrdnerl and
BSA
Bourbon Betta L -— 2850 (SB 6 hr)
splendens
BP 1002 Carcinus BSA -— 10-33 (T2)
asenas

———— = - . - ———— - > s et

more toxlc than CuSO4. No wettina agents
were found to be Inhibltory at the
concentrations lnvestigated (0.05 and
0.00% ppm). Also reported are tactors
affecting growth of algae In canals to
determine whether there were leads to
controlling algae by environmental
management. No practlcal envlronmental
means were found.

- same as above Otto (1970},
ANIC-B92

a*yCre,f, One hundred sixty-tfour Atabaster

hard (HH) pesticldes, wetting agents, and (1969},

or miscellaneous water potlutants showed a AMIC-5425

SOFT{SH)} wide range of toxicity spanning 12 orders

synthetlec of magritude. Knowlnag the toxicity and

dilution percentage of all components of a

water, or formulatlon did not result In easy

seawater predictablililty of the toxiclty of a

for some mixture of materials. Sometlmes

specles pestlicldes were most toxlc In hard water
and sometimes the opposite was true.
Testing the actual material as sold was
found to be essentlal.

a® . The effects of ethanol and Raynes, etal
bourhbon on the aggressive response of
Slamese tlghting fish were determined. (1968) ,AMIC
Ethano!l jncreased altl show 5712

(agoresslveness) and bourbon and bourbon
congeners decreased It. The authors
tentatjvely concluded that the delayved
effect of the congener resulted from
involvement of a different physiologlca!?
mechanism and that thls may be related to
hangover effects In man,

as{contin- Cne hundred-forty surtface actlve Portmann, et
uous asr- agents, sofvent emulslfliers, pestlcldes, al (1971},
ation, sea-polychlorlnated biphenyls, pure ANIC-7701

water, and 1lnorganic, and organic chemsicals were
deily evaluated agalnst as many as ten marine



solution organlsms. The authors noted that most

renswal.) published data of this type deal with
toxlclty ot chemlcatls to freshmater
organlsmse.

64=v

8P

BP

BP

BP

BP

BP

1602

1002

1002

1002

1002

1100X

Cardium edule BSA

Crangon BSA
cranqgon

Limanda BSA
Iimanda

Ostrea edutis BSA

Pandalus BSA
montagul

Agonus Bsa
cataphractus

33-100 (T2)

3.3-10 (T2)

10-33 (T2}

33-100 (T2)

3.3-10 (T2)

greater than
10,000 (T&)

a#(contin-
uous aer-
ation, sea-
wator, and
daily
solution
renewal

ax(contin-
uous aer-

ation, sea-

water, and
dally
solution
renewal)

an(contin-
uous aer-
ation, sea-
water, and
daily
solution
renewal)

as(contin-
uous aer-
ation, sea-
water, and
daily
solution
renewal)

a#(contin-
uous aer-
ation, sea-
water, and
daily
golution
renewzl)

az(contin-
uous aer-

same

same

same

same

same

same

as above

as

as

3s

as

as

above

above

above

above

above

Portmann, et
atl (1971),
AMIC~7701

Portmann, et
al (19711,
AMIC~7701

Portmann, et
al (1971),
AMIC-7701

Portnann, et
al (1971},
AMIC-7701

Portmann, et
al (1971),
AMIC-7701

Portmann, et
al (1971},
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BP

BP

BP

.14

.14

Field Fileild

Toxiclty,
Active
Ingredlent,

Compound Organisms Study Locatlon Ppm
1100X Cardlium edule BSA - greater than
10,000 (T4)

1100X Crangon B8Sa - greater than
crangon 10,000 (T4)

1100 Agonus B8SA - 1000-3300 (T2)
cataphractus

1100 Cardlum edule BSA - 1000-3300 (T2)

1100 Crangon BSA -— greater than
crangon 3300 (T2)

Experimental

Varlabtes,
Controtled
or Noted

ation, gea-
water, and
daily
solution
Tenawal)

ax{contin-
uous aer-
aticn, sea-
water, and
deily
solution
renewal)

a=(contin-~
uous aer=-
ation, sea-
wator, and
daily
solution
renewal )

a#(contin-
uous aer-
etion, sea-
water, and
daily
solution
renewal)

a#(contin-
uous aasr-
ation, sea-
water, and
dnlly
solution
renewal )

a#{contin-
uous aers=
ation, sea-
water, and
daily
solution
renewal)

same

same

same

same

sSame

as

as

as

as

as

above

above

above

above

above

ANIC-7701

Portmann, et
al (1971,
AMIC-7701

Portmann, et
atl (1971),
AMIC-7701

Portmann, et
al (1971,
AMIC-T7701

Portmann, et
at

(1971) ,AMIC~
7701

Portsann, et
a3l (1971),
AMIC-~-T701
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apP

P

Brakontrole

Bromine

Brosmine

Bromlne

Bromine

Fundulus BSA
heteracltitus

Nereis virens BSA

Rasbora 8CFa
heteromorpha and
BSA
Coregonus FL
clupeaforals
Coregonus FL
hoyl
Prosoplum FL

cyllndraceum

Salvetllnus FL
namaycush

Great Lakes
= Superlor,
Michlgan,
and Erle

Great Lakes
= Superlor,
Michlgan,
and Erie

Great Lakes
- Superiory
Michlgan,
and Erie

Great Lakes
=~ Superlor,

0.00001-0,00022 a*,cye,and
(T4) synthetlc
seavater

0.00001-0,00017 a®,cye,

(T4) and
synthetic
seawater

62 (T2) a"Cv?"'

hard (HW)
or
SOFT(SK)
synthetlc
dliutlon
watery or
seawater
for some
specles

D.1(residue) -

0.01(resldue) -

0.5(residue) -

0.5(resldue) --

A laboratory procedure based on LaRochey et
Standard Methods for 96~hr toxicilty al (1970),
determinations of crude ol! and AMIC-44S
oll-dlspersant mixtures was described.

The dlspersants varled considerably In
toxlclty, ranglng from 0.01 to 7.1 mi/1,
TL50 for 96 hr, These dld not dlffer
slgnliflcantty from 240 hr values. The
dlspersants were deslgnated as CX, DO,
cl, 0D, AQ, PC, MM, TN, BP, and NA with
no further descriptlon of thelr chemlcal
nature or source. Oniy a few bloassays
were conducted wlth shrimp. Molluskhs and
echlnoderms were suqgested as sultable
tes?! anlmals. The authors stated that
the method could be used to test any
product for toxlcity In seawater,

LaRocheyet
al t1970),
AMIC~445

same as above

Alabaster
(1969),
AMIC=-5425

One hundred slxty-tfour
pesticldes, wetting agents, and
misceltaneous water pollutants showed 23
nlde ranae of toxlclty spanning 12 orders
o1 magnltude. Knowlnqg the toxliclty and
percentaqe of all components ot a
formulatlon d4id not result In easy
predictabliity of the toxlcity ot a
mlxture o! materlials. Sometlmes
pesticides were most toxlc In hard water
and sometimes the opbposite was true.
Testing the actuatl material as sold was
found to be essentlial.

Trace element content ot tish
from Lakes Superlor, Mlchlgan, and Erle
vwas determlned by actlvation analysis.
Whole body and llver resldues were
determined. Concentratlons varied with
species and lake. Other etements tound
weret antlmony - 5 to 100 pob, barlum -
0.7 pomy ceslum - 3 ppb, lanthanum - 1 to
20 opb, mercury - 10 pob, rhenlum - 0.5
to 5 prby rubldium - 0.06 to 6 ppm,
scandjum - 2 ppb,y setenlum - 0,1 to 2
ppb, Slliver = 0,001 ppb.

Lucas, et 8l
(1970),
AMIC-3778

same as above Lucas, et al
(1970},

AMIC-3778

same as above tucas, et al
(1970},

AMIC-3778

same as above Ltucas, et at

(1970,
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Compound

Broaine

Sromine

Broalne

8rosophos

Bromoxynlt! (K saift)

Bromoxynli) (K ssit)

Orgsnlism

Cerasslus
suratus

Roccus
chrysops

Stlzostedlon
vitreums
vitreum

Ressbora
heteronmorphs

Rasbora
heteromorphe

Rasbora
heteromorphs

Flelad

Fleld

Study Locatlon

Fu

FL

FL

BCFA
and
ASA

BCFA
and
BSA

BCFA
and
8SA

Mlchiqgan,
end Erle

Great Lakes
- Superlor,
Mlichlqan,
and Erile

Great Lakes
- Superlor,
Michl qan,and
Erle

Great Lakes
- Superlor,
Michlgan,
ond Erle

Toxlclty,

Active

Ingredlent,
Ppm

0.3(resldue)

0.8(resldue)

0.8{rasldue)

0.62 (T12)

60 (T2,
hardwater)

S.0 (T2,
softwater)

Experlmental
Varlables,
Controlled
or Noted

a#,0,0,f,
hard (HW)
or soft
(SW) syn-
thetic

water, or
seawater
for somo
speclos

pestlicides,

of magnltude.
dilution « percentage of atl
formulation dlid not result In easy
predictablilty of
mlxture of materlals.
pesticldes were most toxlc In hard water

Comments

seme as above

same as above

same as above

One hundred sixty-tour

wettlna agents,
mlscellaneous water pollutants
vlde range of toxlclty spanning 12 orders
Knowing the toxiclity and
components of a

and

showed a

the toxlclty of »a
Somet[mes

and sometimes the opposlite was true.
Testing the actual materlal as sold was

found to be essential.

a%,cie,1,h
ard (HW)
or soft
(SH)
synthetlc
ditution
vater, or
sranater
for some
specles

a%,cqreq1,
hard (HW)
or soft

same as above

same as above

Reference

AMIC-3778

Lucas, et al
(1970),
AMIC-3778

Lucas, et al
(1370),
AMIC-3778

Lucas, et atl
(1970),
ANIC-3778

Alabaster
(1969),
AMIC~-542S

Alabaster
(1969),AMIC~
5425

Alabaster
(1959),
ANIC-5425



€S-V

Busan 681

Busan 90

Rasbora
heteronmorphs

Rasbors
heteromorpha

Rasbora
heteromorpha

Cadmium chioride (as Agonus

cadalum

cataphractus

BCFA
and
BSA

BCFA
and
BSA

BCFA
and
BSA

BSA

0.65 (T2)

1.8 (T4,
hardwater)

1.2 (T1,
softwater)

33 (TW)

(SW)
synthetlic
dliution
water, or
seawater
for some
specles

3a%yCre,yty
hard
{HW)or
soft (SW)
synthetic
dlitutlion
water, or
seawater
for some
specles

a#,c,6,f,
nhard (hW)
or soft
(SW) syn-
thetic
dilution
water, or
seawater
for some
species

a¥y,ceeyty
hard

(HW) or
soft (SW)
synthetic
dilutlon
water, or
Seawater
for some
speciles

an{contin-
uous aer-
ation, sea-
wateor, and
dally
solution
renewal)

One hundred slixty-four
pesticlides, wetting agents, and
mlscellaneous water pollutants showed 3

wide range of toxicity soanning 12 orders

of magnitude. Knowling the toxicity and
percentage of all components of a
formutation did not resutt Iin easy
predictabllity of the toxlcity of a
mixture of materials. Sometimes
pesticides were most toxlc In hard water
and sometimes the opposite was true.
Testing the actual materlal as sold was
found to be essential.

same as above

s8me as above

One hundred=forty surface actlive
agents, solvent emulsltiers, pestlcides,
polychtorinated blphenyis, pure
Inorganics and organlc chemricals were
evaluated agalnst as many as ten marine
organisms. The authors noted that most
pubtishred data of this type deal with
toxlclty of chemlcals to freshwater
organisms.

Alabaster
(1969) yAMIC~-
5425

Atabaster
(1969,
ANIC~-5425

Alabaster
(1969) yANIC=-
S425

Portmann, et
al (1971),
ANIC=-7701
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Toxiclty, Experlmenta!l

Actlve Varlables,
Fleld Fletld Ingredlent, Controtled
Compound organlism Study Locatlon Ppm or Noted Comments Peference
Cadwlum chioride (as Cardium edutle BSA - 3.3 (TW) as{contin- same as above Portmann, et
cedn]lys) uoua aer= al (1971),
ation, sea- AMIC-7701
water, and
dally
solution
renewal)
Cadmium chlorlde {as Crangon BSA - 1.0 (T2) as{contin- same as above Portmann, et
cadeium} crangon uous aer- al (1971),
ation, sea- AMIC-7701
water, and
daily
solution
renewal)
Cadmium chioride Fundutus L - 50 (SB2) a%,c Abnormallties observed Included Gardner,at
heteroctltus Intestine, kldney, gltt tllaments, and al (1901,
resolratory tameltar, The earliest and AMIC-3827
most severe was the [Intestlne (and mucus
wlthin one hr). Ffoslnophllla occurred
after 4 hr exposure, and
lymphocytethrombocyte Irregularities
occurred aftter 12 hr exposure. The
authors suggest broader study of
blood/nathotoqy as a means tor developlng
3 water potiutlon classiflcatlon simitar
to those used In mammallan toxjcologqy.
Cadalum sultate (as Acroneurla BSA -— 32 (T1$) a%,Cydye, ! Ephemerella (mayfly) was the most Warnick, et
cd) sensltive aquatic Insect of those al(1969),
studied, and copper the most broadly AMIC-3767
toxic metal. The authors suggest that
aquatlc insects may not be as sensltive
to heavy metals as flsh,
Cadalum sulfpte (as Ephemereita BSA -— 2 (T4) a%yCrdye,y ! same as above Warnick, et
ca) al(1969),
AMIC~3767
Caagmium suifate (38 Hydropsyche BSA - 32 (T10) a%yCydye,t same as above Warnick, et
cd) al(1969),

AMIC-3767



190 4

Cadalum

Cadnlum

Cadmlums

Cadmlums

Cadnlun

Cadmium

Cadmlum

Cadmlunm

Cadmlum

Alosa
pseudo-
harengus

Coregonus
artedll

Coregonus

clupeaforais’

Coregonus
hovli

Prosopium
cylindraceun

Salvetlnus
namaycush

Osmerus
mordax

Carasslus
auratus

Notroplis
hudsonlus

FL

FL

FL

FL

FL

FL

FL

FL

FL

Great Lakes
~ Superlor,
Mlchl gan,
and €Erije

Great Lakes
- Superior,
Mlichlgan,
and Frile

Great Lakes
- Superiory
Mlchlgan,
and Erle

Great Lakes
- Superlor,
Mlichigan,
and Erle

Great Lakes
- Superlor,
Mlchlgan,
and Erje

Great Lakes
= Superlior,
Michigan,
and Erle

Great Lakes
- Superior,
Michigan,and
Erle

Great Lakes
- Superlor,
Michlgan,
and Erije

Great Lakes
- Superior,
Michigan,
and Erie

0.00006
residue)

0.0016(residue)

0.0002(residue)

0.0005(residuel}

0.0004(resldue)

0.003(residue)

0.00007

residue)

0.0014({resldue)

0.0001(reslidue)

Trace element content of fish
from Lakes Superlior, Mlchlgan, and Erle
was determlned by actlvatlon analysls,
Whole body and fiver resldues were
determined. Concentratlons varied with
specles and lake, . Other elements found
were: antlmony - 5 to 100 ppb, barium -
0.2 bpmy ceslum = 3 ppb, ltanthanum = 1 to
20 pob, mercury = 10 ppb, rhenium - 0.5
to S ppb, rubldlum - 0.06 to 6 ppm,
scandlum - 2 ppb, sefenjum - 0.1 to 2
ppb, sliver = 0.001 ppb.

same as above

same as above

same as above

same as above

same 3as above

same as above

same as above

same as above

Lucas, et al

(1970),

ANIC-3778

Lucas, et
(1970) ,,
AMIC-3778

Lucas, et
{1970),
AMIC-X778

tucas, et
(1970),
AMIC-3778

Lucas, et
(1970),
AMIC-3778

Lucas, et
(1970),
AMIC-3778

Lucas, et
(1970),
AMIC-3778

Lucas, et
(1970),
AMIC-3778

Lucas, et
(1970),
AMIC~-3778
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Caduiunm

Cadalunm

Cadmium

Cadajues

Cadmjum

Cadelus

Cadonium

Cadmiunm

Cadalunm

Percopslis
omlscomaycus

Roccus
chrysops

Perca
tiavescens

Stizostedlon
vitreum
vitreum

Coregonus
clupeaformls

Coregonus

clupeatornls

Esox luclus

Esox luclus

Esox luclius

Fleld

S tudy

FL

FL

FL

FL

FL

FL

FL

FL

FL

Filetd
Location

Great Lakes
- Suoerlor,
Michinan,
and frie

Great Lakes
- Superior,
Michlgan,and
Erie

Great Lakes
- Superlor,
Mlchiqgan,
and Erle

Great Lakes
~ Superlor,
Mlchlgan,
and Erije

Hoose Lake,
Can.

Lake
Ontarlo,
Can.

Moose Lake,
Can.

Lake St.

Plerre, Cane.

Lake Frle,
Can.

Toxlcitys

Actlve

Tngredient,
Pom

0.0001({residue)

0.0002(resldue)

0.0005(residue)

0.0002(resldue)}

(resldue)

{resldue)
0.05 {(resldue)
.05

(resldue)

0.05 (residue)

Experimental
Variables,
Controlled

or Noted Comments

- same as above

-— same as above

- same 8as above

- same 8% above

-- Concentrations of 13 toxlc
elements in dressed tish from heavitly
Industrlallzed and non-industriatijzed
areas were determined. Only mercury
exceerded requlatory timlts, and
concentratlons of most efements were
essentlally the same In fish from both
areas.

- same 3s above

-- same as above

- same as above

- same as above

Lucas, et af
(1aroy,
AMIC~-3778

Lucas, et al
(1970Y,
AMIC~3778

Lucas, et al
(1970,
AMTIC-377%

Lucas, et at
(1970},
AMIC-3778

Uthe,et al
(1971),
AMIC-3819

Uthe,et al
(1971),
AMIC-3819

Uthe, et al
(1971),aHIC~
3819

Uthe, et
AL (1971),
AMIC-3819

Uthe, et at
(1871) ,AMIC~
3819
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Cadmlum

Cadalun

Cadalua

Casdulue

Cadmiun

Cadalum

Cadniun

Cadmium

Cedmlym

Osmerus
mordex

Percs
flavescens

Paralabrax
clathratus

Paratabrax
ciathratus

Paralabrax
clathratus

Paralabrax
clathratus

Paralabrax
clathratus

Paralabrax
clathratus

Paralabrax
clathratus
(gravld
females)

FL

FL

FH

FH

[

FH

FH

FM

FH

Lake €Erle,
Can.

Lake Erle,
Can.

Scattergood
Steam Plant,
Los Angeles,
Cal.

Catatina
Istand, Cal.

Scatterqood
Steam Plant,
Los Angetles,
Cale.

Catallna
Istand, Cat.

Scattergood
Steam Plant,
Los Angeles,
Cal.

Catatlna
Island, Cal.

Catatlina
Istand, Cal,

0.06 (resldue) =~

0.05 (resldue) --

3 (dorsal -
muscle
residue)

3 (dorsal -
muscle
resldue)

4 (ventral -
muscle
resldue)

2 (ventral -
muscle
resldue)

10 (9onads -
resldue)

6 (gonads -
reslidue)

3 -
{gonads
resldue)

same as above

same as above

Flsh collected from an effiuent
plpe of a steam plant and from offshore
waters of Catatlna Isliand were analyzed
for trace element content., Trace element
content of the effluent water was at
feast S times areater than that of noreal
sea water for cadmlum, cooper, nlckel,

zlncy, and chromlum.

Llvers of tlsh from

the effiuent were nearly tulce the slze
of those from the ocean.
dlfferences in concentratlon occurred
with atumlnum, cadmlun,

Sltver, barlum,

1ithlum,

the least dltterences.
concluded that trace etement anatysls of
tissues could be used to determline the

effect of pollutants on marine organlses.

same as above

Same

same

same

Sane

same

as

as

as

as

above

above

above

above

above

Greatest

and nlcket.
and lead showed
The author

Uthe, et
AL(1971),
AMIC~-3819

Uthe, et
AL(1971),
AMIC-3819

Stapteton
(1968),
AMIC~5980

Staoteton
(1961%),
AMIC-5940

Stapteton
(1968),
AMIC~5980

Stapieton
(1968),
AMIC-59810

Stapleton
{19681},
AMIC-5980

Staoteton
(1968) 4
ANIC-5980

Staoleton
(1968),
AMIC=-5980
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Compound

-— - -

Organlsna

Cadelus

Cadajunm

Cedmjunm

Cadeium

Cadelum

Cadajum

Cadalunm

Cadmjium

Calclum chioride

Paralabrax
clathratus

Paralabrax
clathratus

Paralabrax
cliathratus

Paralabrax
clathratus

Paralabrax
clathratus

Paratabrax
clathratus

Paratabrax
clathratus

Paralabrax
clathratus

Leponis
macrochlrus

Flela

Fletd

Study Locatlon

M

Fn

FM

FM

FM

FH

FM

FH

BSA,
L

Scatterqood
Steam Plant,
Los Angeles,
Cal.

Cataltina
Istand, Cal.

Scattergood
Steam Plant,
Los Angeles,
Cat.

Catallna
Island, Cal.

Scattergood
Steam Plant,
Los Angeles,
Cal.

Catalina
Istand, Cal.

Scattergood
Steam Piant,
Los Angeles,
Cat.

Catallina
Isiand, Cal,

Toxlclty,

Active

Ingredlent,
Ppm

11 (Ilver
resldue)

24 (llver
resjdue)

6 (integument
resldue)

2 (Integument
resldue)

4 (heart
resldue)

2 (heart
residue)

6 (eyeball
residue)

4 {eveball
resldue)

104650 (T&)

Experimental

Varlables,
Controlted

or Noted

Comments

as,e, and
syntaetic
dilution
water

same as above

same as above

same as above

same as above

same as above

same as above

same as above

same 8s above

This study was conducted to
determine the relative toxlcities ot 20
common const]ituents of industrlatl wastes
to a fish, an alqa, and an [nvertebrate.
The experiments were conducted over 2a
10-year perlod for varled purposes. The
authors recommend bioassays with at least
three components of the food web.

Reterence

Stspleton
(1968),
ANIC-5980

Stapleton
(1968},
AMIC-5920

Stasleton
(1968),
AMIC~5980

Staoteton
11368},
AMIC~-5980

Staoleton
[1968),
AMIC-5980

Stapteton
(19683,
AMIC-5980

Staoleton
(19681},
AMIC-5980

Staoteton
(1968),
AMIC-5980

Patrlck, et
al (1968),
AMIC-5720
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Nitzschla
tinearls

Catclum chiorlde

Calclium hypochiorite Phormidlum
(as CH) amblguum

Calclum ox]de (otus Ictalurus
Suifurlc acld) punctatus

Caifclum oxlde (plus Ictalurus

Sulfurlc acld} punctatus
Calclua sulfate Lepomils
macrochlrus

BSA,
L

BSA,
L

3,130 (T5)

0.5-10.0 (NTE)

244200-30,400
(K2, 5~-9 pom
00}

367-509(67
percent K
22-28, 5=9 ppm
D0}

2,980 (T4)

ai,e, and
synthetic
dilution
water

a%eCee®, 0y
-]

a¥y,cee®, 1,
[

a#,0, and
synthetiec
dilution
water

Patrick, et
al (1968),
AMIC=-5720

same 3as above

Otto (1970),
AMIC-892

0f 74 chemicals evaluated as
alglcldesy, only 9 were more toxlic than
CuShk, None Inhiblited growth of
mat-torming algae for more than 2 weeks.
CuSN4 formulated wlth certaln wetting
agents was more toxlic than CuSO&4 alone.
Copper chloramlne was also found to be
more toxlic than CuSO4. No wetting agents
were found to be Inhibltory at the
concentrations nvestlaated (0.D05 and
0.005 ppmle Also reported are factors
affectinag growth of algae In canals to
determine whether there were leads to
controltlng altcae by environmental
management, No practical environmental
means were found.

Larqge and smal! catflsh were Sparks, et
subjlected to a neutral synthetlc waste al (1969),
apnroximating that being dumped by the AMIC-5902
Sunfiower Army Ammunitlon Plant Into the
Kansas Rlver. There were no apparent
differences between the responses of the
1arqe and smalt tish. Flish In the
neutral mixture swam continuously with
particles of the mixture ctinaing to the
mucus of the skin. Also, the mucus
stripped away In places, and strangs ot
mucus extended from the aitlse.s The
degree of coating ot the skin, strioning
of the mucuss and mortallty deoended on
the amcunt of sollds kept In suspenrsion
by aeration.

same as above Sparks, et
al(1969),
ANIC-59D2

This study was conducted to Patrick, et
determine the retative toxicitles of 20 al (1968},
common constituents of Industrlal wastes ANIC=-5720
to a tish, an alga, and an invertebrate.

The experiments were conducted over a
10-vear period tor varled purposes. The
authors recommend bioassays wlth at teast
three components ot the tood web.
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Fletd Fleld
Compound Oorganism Study locatlion
Celclium suifate Nitzschle 8SA, --
finesrls L
Catclum Paralabrax FM Scattergood
cliathratus Steam Plant,
Los Angeles,
Cal.
Calclunm Paralabrax FM Catallna
clathratus Island, Cat.
Csiclum Paralahrax FM Scattergood
ctathratus Steam Plant,
LosAngeles,
Cale.
Calclue Paratabrax FM Catallna
clathratus Island, Cal.
Calclum Paralabrax FM Scatterqood
clathratus Steam Plant,
Los Angeles,
Cal.
Calclus Paralabrax FM Catatina

clathratus

Istand, Cal.

Toxlclty,

Active

Ingredlent,
Ppm

3,200 (T5)

728 (dorsal
muscle
resldue)

567 (dorsal
muscle
resldue)

1020 (ventral
muscle
resldue)}

543 (ventrat
muscle
resldue)

853 (gonads
reslduel

565 (gonads

Experimental
Varliables,
Controtied

or Noted Comments Reference
a#, 0, and same as above Patrick, et
syntnetic at (1968},
dilution AMTC-5720
water
- Flsh cotlected from an affluent Stapieton
ploe ot 38 steam plant and from offshcere (1968),
waters of Catatina Island were analvzed AMIC-S980
for trace element content., Trace element
content of the effluent water was at
teast S times greater than that of normal
se3 water for cadmlum, copper, nickel,
zin¢, and chromium. 1Llvers ot flish trom
the effluent were nearly twice the size
of those from the ocean. OGreatest
dlfferences In concentratlon occurred
wlth aluminum, cadmlum, and nickel,
Sltver, barlum, 1lthium, and lead showed
the teast dlifterences. The author
concluded that trace element anatysis of
tlssues could be used to determine the
effect of pollutants on marine organismse.
- same as above Staoleton
t1958),
AMIC-5980
- same as above Stapoteton
(1968),
AMIC-5940
- same as above Staoleton
{1968,
AMYC-593810
- same as above Staopleton
(1968),
AMIC-5980
- sahe as above Stapteton
(1968),

resldue)

AMIC-5980
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Calcium

Celclum

Calclium

Cailclum

Calclum

Calcium

Calclum

Calclus

Calclum

Canat bdank
weedklftter

Paralabrax
ctathratus
(gravid
fematles)

Paralabrax
clathratus

Paratabrax
clathratus

Paratabrax
clathratus

Paratabrax
clathratus

Paralabrax
clathratus

Paratabrax
cltathratus

Paralabrax
clathratus

Paralabrax
ctathratus

Rasbora
heteromorpha

FM

FM

FM

FM

[3,]

FM

FH

FHM

FN

BCFA
and
BSA

Catalina
Istand, Cal,

Scatterqgood
Steam Plant,
Los Angetes,
Cale

Catallna
Istand, Cal.

Scatterqood
Steam Plant,
Los Angeles,
Cal.

Catalina
Tstand, Cal.

Scatterqgood

Steam Plant,
Los Angeles,
Cale.

Catatlna
Istand, Catl.

Scattergood
Steam Plant,
Los Angeles,
Cat.

Catallna
Istand, Cal.

550 (qonads
resldue)

155 Wliver
residue)

265 (1lver
resldue)

1158
(integument
resldue)

1915
(integument
residue}

380 (heart
resldue)

480 (heart
resldue)

19,000 (eyebatl

resldue)

26,200(eyebat!

resldue)

610 (T2)

a%y,creyf,
hard (HW)
or soft
t(SH)
synthetlc
ditutlon
water, or
seawater
for some
specles

same as above

same as above

same as above

same as above

same as above

same as above

same as above

same as above

same as above

One hundred slxty-four
pesticides, wettlna agents, and
miscellaneous water potliutants showed a
nwide range of toxiclty spanning {2 orders
of magnjtude. Knowing the toxicity and
percentage of all comvonents of a
formulatlion did not result in easy
predictabliity of the toxiclty of a
mixture of materials. Sometimes
pesticldes were most toxlc In hard water
and sormetlmes. the opposite was true.

Stapleton
(1968},
AMIC-5980

Stapteton
(1968),
AMIC~-5980

Stanleton
(1968},
AMIC-5980

Stapleton
(1968},
AMIC-5980

Staofeton
(1968),
AMIC-5980

Staplteton
(1968},
AMIC-5980

Staofeton
(196581},
AMIC-5980

Staoleton
(1968},
AMIC~S9388

Stapleton
(1963) ,
AMIC=-5980

Alabaster
(1969) , ANIC~
5425
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Toxlelty, Experimental

Actlve Varlables,
Fleld Fleld Ingredlent, Controlted
Compound Organlsa Study Locatlon Ppm or Noted Comments Reference
Testing the actual materlal as sold was
found to be essential.
Capten Flsh (not - - greater than - Approximate toxlcltles of Mawdesley=-
soeclfleq) 0.1-1.0 (X) numerous pestlcldes commonily used In Thomas
Britaln were summarized. An excellent (1971) yANIC~
brlef, qeneral dlscussion of toxlclty 1056
testing ls also present,
Capten Brachvdanlo L - 1.0 (T 30 min) == Foloet, Dlfoliatan, and Captan Abedl, et ai
rerlo vwere found to be toxlc to zebraflsh
(larvae) larvae within 30 min, ODlfolatan was most (13968),AMIC-
toxlc while Captan w3s laast toxic. 3717
Effects observed were cessatlon of
heartbeat and loss of pligmentation. The
authors recommenrded this as a sensltlve,
rapld bloassay for these and related
compounds.
Carbaryt Flsh (not - -— greater than - Apoproximate toxlcitlies of Mawdesley-Th
specifled) 1.,0-10,0 (K) numerous pestlcldes commonty used in omas(1971)
Aritaln were summarlzed. An excellent AMIC-1056
brlef, general discussion of toxlclty
testing ls atlso present.
Carbary! Salvellnus BCFA ~- 1,070 (T&4) as,c,d, Four Insecticides Were evaluated Post, et al
fontlinalls e,f,4,0, on four flish specles at two body welghts, (1971),
(1.15 q) sulfate, Standard method bioassay procedures were AMIC-1812
copper, followed. Symptomoloqy was also

manganese, Teoorted. Generally, toxlcity was

iron, and Sloanlficantly different at the two body

chromium wWelghts, l.e.y more toxlc at the lower
body welght, except for Matathjone.
Well-deflned experlmentat conditlons were
s8ld to result In truer measurement of
toxlclitye.

Carbaryl Satvel lnus BCFA == 1,450 (T4) a#,c,d, same 3s above Post, et 8l
fontinaills e,f,1,0, (1971),
(2.0 9) sulfate, AMIC-1812
copper,
manganese,
iron, and
chromium

Carbaryl Salmo clarkf BCFA == 1.5 (TW) atr,c,d, same as above Post, et al



€o-v

(0.37 q)

Salmo clark]l B8CFA
(1.30 g}

Satmo BCFA
galrdnerl]
(1.24 g)

Oncorhynchus BCFA
kisuteh (.50

9)

Ictalurus 8SA
punctatus
Ictaturus BSA
melas

e,l,1,0,
sulflate,
copper,
manganose,
iron, and
chromium

a#,c,d,
e,l,1,0,
sulfate,
coppor,
mancanese,
iron, and
chromium

aw,c,d,
e,f,1,0,
gulfate,
coppor,
manganese,
iron, and
chromium

ast,c,d,
e,r,1,0,
sulfate,
coppor,
manganese,
iron, and
chromium

Ay
synthetlc
test water

Ay
synthetic
test water

same 3s above

same as above

same as above

Organochlorine insecticides were
the most toxic compounds,
organophosphates intermediate, carbamates
the least toxice Brown trout was the
specles most suscepntible to
organochlorines, coho saimon the most
susceptible to carbamates, and goldfish
Wwere the Jeast susceptible of atl
species. Safe concentrations establlshed
by bioassays with salmonids or
centrarchids would tikely be safe for
cyprinids and jctalurjds. Safe levels
for lctalurids or cyprinids would
probably be hazardous for centrarchlds
and saimonlds. The use of gotdfish In
bloassays was discouraged.

same as above

(1971) . AMIC~-
1812

Post, et at
(1971) yAMIC~
1812

Posty, et al
(1971),
AMIC~1812

Post, et al
(1971},
AMIC-1812

Macekset al
(1978,
AMIC-S5S510

Macek, etal
(1970),
AMIC-5510
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Carbvaryl

Carbary!

Carvaryt

Carbarvy!

Carberyt

Carparyl

Carbary!

Carvary!

Carbaryl

Cesrbery!

Cerbon dioxide

Carasslus
suratus

Cyorinus
carplo

Pimephates
promel as

Lepomls
macrochirus

Lepomis
mlcrolophus

Micropterus
salmoldes

Salmo
galrdner|

Salimo trutta

Oncorhynchus
klsutch

Perca
fiavescens

Salnmo
qalrdnert
(yeariing)

Toxlclity,
Actlve

Fletd Fleld Ingredient,
Ly e

BSA - 13.20 (T&)
B8SA - S.28 (T4)
BSA - 14.60 (T&)
BSA - 6.76 (Th)
BSA - 11.20 (T&)
BSA -~ 6.40 (T4)
BSA - ba3lb (TH)
BSA — 1.95 (T4)
BSA -— 0.76 (TW)
BSA - 0.75 (T&)
BSA - 35 (s81)

Experimental

Varlables,
Controtied
ar Noted

Ay
synthetic
testwater

Ay
synthetlic
test water

Ay
synthetlc
test water

8
synthetlc
test water

LY
synthetic
test water

3,
synthetic
test water

a,
synthetlc
test water

ay
synthetic
test water

By
synthetlc
test water

3y
synthetlc
test water

’,c, bil-
carbon-
ate, and
total
solids

same BSs above

same as above

same »s mbove

same as above

same as above

same as above

same as above

same as above

same as above

Bicarbonate In blood serum of
brook trout rose to 5 times areater than
that of contro Increase was slows belng
hat! complete at 6 hr. Sodlum and
Inorqanlic phosphate were not affected,
but serum chioride lncreased. The

Hacek,et al
(1970) ,
AMIC-%510

Macek, ot
al {1970},
AMIC-5510

MHacek,et al
t1970) .
AMIC-5510

HMacek,aet ot
(13703,
AMIC-5%510

Hacek,et al
(1970),
AMIC-5510

Macek,et al
(19701,
AMIC-SS410

Hacek, etal
(1970),
AMIC-5610

Hacek, et
al (19709,
AMIC-5510

Macek,et al
1370y,
AMIC~-5510

Macek, etal
(1370),
AMIC-5510

Ltlovd, et atl
{1967},
AMIC-3T721
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Cesrbophenothlion

Cardbyne

Cardbyne

Cardyne

Cardyne

Rasbora
heteromorpha

Rasbora
he teromorpha

Rasbora
heteromorpha

Asterlas
rubens

BCFA
and
BSA

- BCFA

and
BSA

BCFA
and
BSA

BSA

Cardium edute BSA

2.3 (T2)

0.5 (T2)

1.4 (T2)

3.3-10 (K 1
HR)

100 (T2)

authors note that the data Indicate an
environmental stress not related to
probliems of osmotic adantatjon.

A%,Cee, T,y One hundred sixty-four
hard (HW) pesticldes, wettina agents, and
ar miscettaneous water polilutants showed a

SOFT(SHW) wide range ot toxicity spanning 12 orders

synthetic of maanitude. Knowling the tox{clty and

dliution percentaae of at! components of a

water, or formutatlon did not result in easy

seawater predictabiiity of the toxicity of a

for some mixture of materlals. Sometimes

specles pesticldes were most toxlc In hard water
and sometimes the opposite was true.
Testing the actual materlal as sold was
found to be essentlal.

a%,c,0,r, same as above
hard (HW)

or soft

(84) syn-

thotice

water, or

soowater

for some

specios

a#,c,e,f same as above
hard (Ew

or soft

(34) syn-

thetie

dilution

water, or

seawater

for -some

specles

a#{contin- One hundred-forty surface active
uous aer- agents, solvent emutsifiers, pesticldes,
ation, sea- polychlorlnated biphenvis, pure

water, and lnorqganic, and organic chemicals were

daily evatuated agalnst as many as ten marine
solution orqanisms, The authors noted that most
renewnl) pubtlshed data of this type deal with

toxiclty of chemicals to freshwater
organisms,.

e#{contin- same as above
luous aer-

Atabaster

(1969),

AMIC~5425

Alabaster
{1969),
ANIC~-5425

Alabaster
(1969),
ANIC=5425

Portmann, et
al (1971),
ANIC-7701

Portmann, et
al (1971),
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Toxlclty, Experimental

Active Varlahles,
Fletd Fleld Ingredlent, Controtied
Compound organlsm Study Locatlon Pom or Noted Comments Reference

- - - - - - - - - - D - - - — - - Ty . D et e L W W e P - - - ————-—- -———

etion, sea- AMIC-7701
water, and
daily
solution
renewal)
Carbyne Crangon BS5A - 3.3-10 (T2) as(contin- same as above Portmann, et
crangon uous aer- sl (1971,
ation, sea- ARIC-7701
water, and
daily
solution
renewal)
Casol Pimephales BSA - 32.0 (T4) Cidye,t Toxlclty of slx oll split 2itvieh
promeles dlspersants was determined along with (1969),
BOD values. Pond water was used as AMIC-2909
dlluent and oll was lncluded In the
exparlrent, Ol markedly reduced
toxlclty of all dlspersants. Data are
qlven as "most orobable”™ 96~hr TL sub m,
Casol Plmephales BSA -- bo4 (MSC) Cedye, ! same as above Zittlch
cromelas (1969) ,AMIC-
2909
Caso! Blochemlcal L -- 610,000 cydre,f same as 3bove Zlttleh
oxygen deaand (1969),
AMIC-2909
Casoron G Rasbora BCFA  ~-- 100 (T2) ast,c,0,rl, One hundred sixty-four Llabaster
heteromorpha and hard (EW} pestlcldes, wettlng acents, and (1969),
BSA or soft mlscellaneous water pollutants showed a AMIC=-S542S
(SW) syn- wide rance ot toxiclty soannlng 12 orders
thetic o! magn]tude. Knowing the toxlcity andg

dilution percentage of all components of a

water, or formulation dld not result In easy

seawater predlctablitity of the toxiclity of a

for some mixture of materials. Sometimes

species pesticldes were most toxlc [In hard water
3and sometlimes the opposlte was true.
Testing the actual materjal as sold was
found to be essentlal.



Lo~y

Casoron 133 Rasbora BCFA == 13 (T2) a%scqeeyfy same as above Atlabaster

heteromorpha and hard (HW) (196S)
BSA or AMIC-5425
SOFT(SH)
synthetlc
dltution
water, or
seawater
for some
specles
Casoron Morone B8SA - 6,200 (T&4) agCydyeyt, A1l compounds were investigated Heltiborn
saxatllils P because of thelr probable usage In (1971},
(fingertlngs) hatchery productlon of nhlte bhass. AMIC-5571

Compounds that can be used at recommended
concentratlions were Aquathot, Casaron,
tindane, and Terramycln concentrate.
Thoss that should not be used were
Acrlttavine, Raylusclde, Malach|te green
oxalatey, and Malathlon.

Casoron Cardium edyle BSA - qreater than es{contin- One hundred~-torty surface actlve Portaann, et
100 (T72) uous aer- 23gents, solvent emulslflers, pestlcides, atl (1971),
ation, sea-molychiorinated blphenyls, pure AMIC-7701
wator, and Inorganlc, and organlc cherlcals were
defly evaluated against as many as ten marijine

solution organlsms. The authors noted that most

renewal) publlshed data of this type deal with
toxlclty of chemicals to freshwater
organlsmse.

Casoron Crangon ASA - 3.3-10 (T2) as(contin- same as above Portmann, et
crangon uousg aer=- a2l (1971),
ation, sea- AMIC-7701
water, and
daily
solution
renowal)
Ca C12 . 2.5 H20 (as Crangon BSA - 0.32(T4L) a*,Cye, Although data clted were taken at Elsler
Cd 2 plus) septemsplnosa SSM 20 C and 2.0 percent sallnlty, varylng (1971),
temoerature and salilnity were atso AMIC-1621

studled. Hlgher temperature (20 C) and
fower satlnlty (5.0 percent) resulted In
greater susceptibility of mummlchogs to
cadmlur, TL sub 25, TL sub S0, and TL
sub 75 for 24 and 48 hr are also
presented. Post treatment mortallty of
mummlchoas was also observed for
conslderably prolonaed perlods (up to 50
days). Teleosts were less susceptible
than crustacea. Residue levels In
mummlcrhogs were also reportedy €.Q.s
whole body resldues In excess of 86 mg
Cd/kq body ash resulted In death within S
Wke A review and dlscusslon ot results
are also Iinctuded.
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Cd
Cd

Ca
Cd

Cd
Ca

Cd
Cd

Cd
cd

Cd
Ca

cd
Cd

Ca
Cd

Cd
cd

Ca
Cd

Fletd Fleld

Compoun< Organjsm Study Locatlion
C12 . 2.5 H20 (as Fundutus BSA -—
2 plus) heteroc! | tus

C12 . 2.5 H20 (as Paqurus BSA -
2 plus) fongicarpus

C12 « 2.5 H20 (as Palaemonetes BSA -
2 plus) vutgaris

C12 « 2.5 H20 (as Aster|las B8SA -—
2 plus) forbesl

C12 ., 2.5 H2n (as Mya arenaria BSA -
2 plus)

C12 o+ 2.5 H2N (as Carclnus BSA -
2 plus) maenus

Ct2 . 2.5 H20 {as Urosalpinx BSA -
2 plus) cinerea

Ct12 . 2.5 H20 (as Fundulus BSA -
2 plus) majalls

C12 , 2.5 H2N (as Mytitlus BSA -
2 plus) edulls

C12 . 2.5 H20 (as Cyprinodon BSA -
2 plus) variegatus

Toxicity,
Active

Ingredient,

Pom

55.0 (TW4)

0,32 (Ty)

0.42 (TW)

0.82 (T&)

2.2 (T4

bel (TH)

6.6 (T4

21.0 (Tw)

25.0 (T4)

50.0 (T4)

Experlmentatl
Varlabtes,
Controlled
or Noted

a%,cqee,y
SSM

a%,cre,
SSM

a%,cyey
SSM

a%yCoey
SSM

a%ycrey
SSM

a%y,cyey
SSM

a%,cqey
SSM

a%,cren
SSM

at,cyey
SSM

a%,ceey
SSH

same

same

same

Same

same

Same

same

same

same

Comments

as above

as

as

as

as

as

as

as

as

as

above

above

above

above

above

above

above

abova

above

Reterence

Eisler
(1971,
ANIC-1621

Eisler
(1371,
AMIC-1621

Eisler
(1971),
AMIC-162%1

Elsier
(1971),
AMIC-1621

Eister
(1971),
AMIC-1621

Eisler
(1971),
AMIC-1622

Eister
(1971},
AMIC~-1621

Elster
(1971,
ANIC-162%

Eistler
(1971),
AMIC-1621

Eisler
(19713,
AMIC-162t
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Cd Ct2 .
Ca 2

Cd c12 .

2.5 H20 (as

olus)

2.5 H20 (as

Cd 2 plus)

Chevron NI-0

Chevron NI-0

Chioral

hydrate

Chioranine

Chioramine

Chlioramine

Chlorasphenicol

Nassarlus
obsoletus

BSA

Nerels virens BSA

Steelhead BSA

trout

(fingertings)

Coho salmon BSA

(fingerlings) in .
situ

Negaprion. BSA

brevirostrls

(1-3 kgq)

Ganmmarus BCF

pasudo-

limmaeus

Pimephales BCF

promelas

Daphnia magna BCF

Mercenarla L

Hood Canal
Hoodsport,
Wash,

10.5 (T4H)

11.0(TH)

3.2 (T4)

0.001 {(K)

300 (SB 1 hr)

0.22 (T&)

0.15 (T3)
0.09-0.15 (Th)

0,001 (K 3-5)

74,3 (T2)

a*yCyey
SSM

a*y,cyey
SSM

AsCyre

at,c,d,e,
T,re,s

a#,c,d,e,
L, T4,s

at,c,d,e,
Lorit, s

same as above

same as above

Evatuation of 11 oll dispersants
resulted In a ranklng for each and 2
recommendation for use according to the
ranking. Ranking was based on %foxlclty
and ol!l dlspersal effectiveness. Corexit
7764 appeared to have the least toxlclty
with talr to good oll dispersion
capablitity.

same as above

Data from study of druq effects
on young lemon sharks were treated
mathematicalty to demonstrate
apollcablilty of classical rate theory to
the study ot chemical shark deterrents.
Incanacitation (narcosis) was the orimary
parameter timed for effectiveness. This
was usually qulte rapld for the more
effective drugs.

Chloramine toxlclty was very
carefully studled using welght reduction

" and reproduction over 15 to 21 week

exposure perlods. Loss of weight and
ablllity to reproduce were observed at
concentratlons tess than that observed
for toxlclty. The fowest chloramine
conecentration having no signiflicant
effect was less than 3.4 ppb for Gammaruys
and 0.017 ppb for the fathead minnowm.

same as above

same as above

The effect ot 52 pestlcldes on

Eister
(19713,
AMIC-1621

Elster
(1971),
AMIC-1621

Tracy, et
atl(1969),
AMIC-3834

Tracy, et al
(1969},
AMIC-383L

Baldrldaetis
69),
AMIC-3832

Arthur, et
al (1971),
AMIC-3290

Arthur, et
at (1971),
AMIC~-3299

Arthur, et
at(1971),
ANIC- 32980

Davis, et al
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Organjism

mercenarla
{eggs)

Chioramsphenlicol Mercensaria
mercenarla

{tarvae)

Phormlidium
amb iguum

Chioramphenicol

Chiorax Salmo
gairdner]

Field Fleld
Study Locatlon

L -
L -
BCFA =--
and
BSA

Toxicity,

Actlive

Ingredient,
Ppm

50.0 (T12)

0.5-10.0 (NTE)

1,800 (T2)

Experlimental

Varlables,
Controlled

or Noted

a%,c,e,f
hard (Hw;
or soft

(3W) syn-
thetic

dilution
water, or
seawater
for some
specles

erbryonic development of clams and

oysters was reoorted. Syneralstlc (1969), ANIC~
eftects wlth solvents were also reoorted. 5390
Host of the -compounds affected

develorment more than survival. Some,
however, drastically reduced larvat

qrowth. The authors polnt out the

necesslty of evaluating the effects of

pestlclides on all llfe stages of an

orqanlsm and note the ovossliblilty of

setecting chemlcals for oest control that

would not have serlous effect on

shell flishe.

Qavis, et
21(1969),
AMIC-5990

same as above

0f 74 chemlcals evaluated as
alqlclides, only 9 were more toxlc than
CuSO4. None Inhiblted growth of

Otto(1970},
AMIC-892

mat-formlna alqae for
CuSnN4 formulated with
agents was more toxlc
Coovoer chloramine was

more than 2 weeks,.
certaln wetting
than CuSO4 alone.
atlso found to be

more toxlc than CuSO4. No wettlng agents
vwere found to be lnhlbltory at the
concentratlons investigated (0.05 &and
0.005 opm). Also reported are tfactors
aftecting growth of alqae in canals to
determine whether there were teads to
controtllng algae by envircnmental
management. No practlcal environmental
means were found.

One hundred slxty-four
pestlcldes, wettlng agents, and
mlscetlaneous water pollutants showed a
vwlde range of toxlclty spannlng 12 orders
of magritude. Knowlng the toxlclty and
percentage of atl components of a
formulation dld not resutlt In easy
predictablilty of the toxliclty of 8
mixture of materials. Sometimes
pesticlides were most toxlc in hard water
and sometimes the opposite was true.

Alabaster
(1969},
ANIC=5425
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Chiordane

Chtiordane

Chiordane

Chiordane

Chlordane

Cniordane

Chiordane

Chiordane

Chiordane

Chtlordane

Chlordane

Whlite sucker

Whilte perch

Largemouth
bass

Brown
bul thead

Carp

Channel
catfish

Redhorse
sucker

Glzzard shad

Striped

LIVARN 24

Atue cattlsh

Walleve

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

Mlsc,

Mlsc,

Mlsc,

Mlsc.

Mlsc,

Nlsc.

Mlisc.

Misc.

Mlsce.

Mlsc.

Misce.

staftes

states

states

states

states

states

states

states

states

states

states

0.12=-0.44
resldue (SR}

1.75 resldue
{ss)

0.95 resldue
(sS8)

0.31 resldue
(ss)

0,03-0.68
resldue (SB}

0.09-1.01
resldue (S58)

0.20 resldue
(s8)

13.5 resldue
(ss)

0.09 resldue
(s8)

1.30 (sSB)

0.10 resldue
(sp)

-

Testing the actual materlal as sold was
found to be essential.

The Bureau of Sport Filsherles
continued 1ts flsh monltoring program by
collecting 147 composlite flsh samples
from 50 natlonwlde monitorlng statlons
during the fall ot 1969. Flsh were
analyzed for resldues of 11
orqanochlorine lnsect]lcides, tlplds, and
PCB™s.

same as above

same as above

sSame as above

same as above

same as above

same 3as above

same 3s above

same as above

same as above

same as above

Hendersonset
al (1971),
ANIC-1407

Henderson,
et al(1971}),
AMIC-1407

Henderson,
etal (1971),
AMIC-1407

Henderson,
etat (1971},
ANIC-1407

Henderson,
et al(1971),
ANIC-1407

Hendarson,et
at (1971},
ANIC-14L07

Kenderson,
etat (1971),
AMIC-1407

Henderson,
et al(1971),
AMIC-1407

Henderson,
et at(1971},
AMIC-1407

Henderson,
et al
(1971) 4 AMIC-
1407

Henderson,
et al
(1971) 4ANIC-
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Toxlclty,
Active

Experlmental

Varlebles,

Fletd Fleld Ingredient, Controltled
Compound Organism Study Locatlon Ppm or Noted
Chlordene Leponmls BSA -— 3.28 (T2) a®
cyanellus
(Resistant)
Chlordane Leponls BSA -— 0.09 (T2) a*
cyanel lus
(Susceptible)
Chilordane Notemlqonus BSA - 2.33 (T2) a*
crysoleucas
(Reslstant)
Chlordane Notemlgonus BSA -— 0.41 (T2) a*
crysoleucas
(Susceptible)
Chiordane Pataemonetes BSA - 0.0779~0.334 a*
kadlakensls (11)
(reslistant)
Chiordane Copepod s FL State 0.30 {K2) -
(Cyclops and Colteqe,Miss
bicuspidus BSA
Cyclops
varicans,

Eucvclops

Green sunflsh from Belzonl,
were resistant to Chlordane, Heptachlor,
LIindane, and Strobane, but not to
Parathlon. Golden shlners from the same
tocatlon were resistant to Lindane and
Strobane, tolerant to Chfordane and
Heptachlor, and susceptible to Parathlon.

Lack of reslstance to Parathlon
Indicated tack of aarlcuftura! usaqe of
orqanorhosphates |In that area., Reslstant
flsh were compared to susceptlble ones
cotlected at Starkvilte.

Miss.

same as above

same 3as above

same as above

Bloassays were conducted wlth
shrlmp from three areas of Intens]ve
pesticide use and from an unexposed ares.

Previoustiy exposed shrimp were from 1 to
25 tlmes more resistant than unexposed
shrlmp. Both types of shrimp were also
exposed ln cages to waters of the
contamlnated areas. Susceptlble shrimp
suffered 66 percent more mortatlty than
dld reslstant shrimp. The toxlclty ot
the Insectlcldes ranked ln descendling
order was 3s follows? most toxlce
Endrln, DOT, Methy! parathlon, Parathlont
medlum toxlclty, Guthlon, Lindane,
Toxaphene, Strobane! fease toxlc
Chilordane, Sevin, and Heptachlor,

The response of
poestlclde-resistant aquatic orqanisms to
varlous pesticldes was compared to the
response of non-resistant species.
Pesticlde-reslstant specles were
coltected at Belzonl and non-reslistant

1407

Hinchew, et
at(1970),
AMIC-SLTL

Minchew, et
al(1970),
AMIC-5471

Mlnchew, et
al(197Q),
AMIC-5471

Mlinchew,
etal (1970},
AMIC-54T1

Naagvl, et al
(1970%,
AMIC-5519

Naqgvi, et al
(1969)

AMIC-5979
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Chiordane

Chlordane

Chiores

Chilortfenvinphos

Chtorfenvinphos

agilis,

-Maerocyclops:

albldug,
Orthocyclops
modestus)

Copepods
{Cvyctops
blcusoldus,
Cyeloos
varicans,
Cyclops
vernalis,
Eucyciops
agilis,
Macrocyclons
albldus,
Orthocyclons
modes tus)

Tubftex
tudbltex

Salimo
galrdnerl

Rasbora
heteromorphs

Rasbora
heteromorpha

FL Betzonl,
and Miss
8SA

FL Belzonl,
and Misse
8sSA

BCFA ==
and
BSA

BCFA -~
and
8SA

BCFA ==
and
:31.)

0.30 (96percent =-

K2)

1.50 (NTE)

1,100 (T2)

0.25 (T2)

3.55 (T2)

at#,c,0,f,
hard (HY)
or soft
{SW) syn-
thetic
dilution
water, or
seawater
for some
species

att,c,0,fl,
hard (HW)
or soft

(SW) syn-
thetic

dilution
water, or
seawater
for some
specles

atr,c,e,rf,
hard (HW)
or soft
(3SW)

species at State Colleqe. Covepods,
clams, snalis, and sludge worms from
Belzonl were conslderably more tolerant
to pesticldes than the non-reslstant
organlsms, The authors note that the
effect ot Increased tolerance ln the
organisms Is an lncrease In the asount of
pesticlde resldues avaltable to animals
of hlgher trophic levels.

same as above

same as above

One hurdred sixty~four
pestlcides, wettlng agents, and
miscetlaneous water pollutants showed a
wlde range of toxlclity spanning 12 orders
o! maanltude. Knowlng the toxliclity and
percentage of al{ comoonents of a
formylation did not result in easy
predictablilty of the toxiclty of a
mixture of materlals. Sometimes
pestlcides were most toxlc In hard water
and sometlmes the opposlte was true.
Testing the actuat materlal as sold was
found to be essential.

same as above

same as above

Nagvl, et atl
(1969) ,
ANIC~5979

Nagvl, et
al{1969,
AMIC-5979

Alabaster
(1969},
AMIC-5425

Aladbaster
{13863),
AMIC-542S

Alabaster
(1969) yAMIC~
S425
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Compound

- - - ———

Chiorine

Chiorine

Chiloroflurazole

Chloroprooylate

Organisa

Fleld

Fletd

Study Locatlon

Plmephales
promelas

Fathead
mlnnow

Rashors
heteromorpha

Rasbora
heteromorpha

BSA
(ML)

BSA
(ML)

BCFA
and
BSA

BCFA
and
BSA

Grand River,
Wyomlng,
Mlich.

Grand River,
Lansling,
Miche.

Toxliclty,

Active

Ingredient,
Ponm

0.07-0.15 (T4)

8.33
percent(Kl,
WHD)

0.13 (T2)

20 (T2)

Experimental
Varlahles,
Controtled
or Noted

synthetic

dilutlon

water, or

seawater

for some

specles

- The Indlcated toxlc tevels of
chlorlde occurred In 3,84 percent and
7.NM4 oercent difutions of wastewater
etfttuent In river water. Sublethal
effects were noted at dilutlions as low as
1.9? percent. The authors note that this
chemicel at tow concentrations 0.05 mg/1}
may serlously degrade tish populations In
rlvers.

- Strikling sublethal effects were

noted at tower dilutjons. Oechlorination
did not remove toxicity of the wastewater
since tox]lc effects were noted at
dltuticns of 4? and S0 percent of
dechlorinated waste water. Cvanide was
present at 0.2 mg/l and may have had sone
influerce on the results. The authors
concluded that the waste water caused
Severe dearadatjon of the Grand River.

a%yceest, One hundred slixty=-tfour
hard (HH) pesticldes, wett]ng aqents, and
orsoft miscellaneous water rollutants showed a

{SH} wide range of toxlclity spanning 12 orders
synthetic of maanltude. Knowing the toxiclity and
difution percentage of all comoonents of a

water, or tormulation did not result In easy
seawater predictabllilty of the toxiclty ot a

for some mixture of materlals. Sometimes

specles pesticldes were most toxlc In hard water
and sometimes the ooposite was true,
Testing the actual materlal as sold was
found to be essentlat.

at#,c,e,l same as above

hard (HHS

or soft

(SW) sya-

Zitllich, et
at (1969},
AMIC-2878

Zitlich, et
al (1970),
AMIC-7899

Alabaster
(1969),
AMIC-542S

Alabaster
(1969),
AMIC-542S
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Chiorthiamid

Chromates
chromjum)

Chromates
chromjum}

Chromates
chromlum)

Chromates
chroalum}

(as

(as

(as

Rasbora
heteromorpha

Agonus
cataphractus

Asterlas
rubens

BCFA

and
8sa

BSA

BSA

Cardium edufe BSA

Crangon
crangon

BSA

30 (T2)

33-100 (T2}

33-100 (T2)

100-330 (T2)

100 (T2)

thetle
dilution
water, or
seawater
for some
specles

A% ,Cqeyty
hard (HHW)
or
SOFT(SH)
synthetlc
dllutlon
water, or
seawater
for some
specles

att{contin-
uous aer=-
ation, sea
water, and
dnily
golution
renewal)

ar{contin-
uous aer~
ation, sea-
water, end
dally
solution
renewal)

a#{contin-
uous aer-
ation, sea-
water, and
dally
solution
renewal }

a#{contin-
uous aer-
ation, gsea-
water, end
daily
golution
renewal)

same 3s above

One hundred=forty surface actlve
agents, solvent emulslflers, pesticldes,
polychiorinated blphenylis, pure
Inorqanlcy, and organic chemicals were
evatuated agalnst as many as ten marjine
organlsms. The authors noted that most
publlshed data of this type deat wlth
toxiclty of chemlicals to freshwater
organjismse

same as above

same as above

same as above

Atabaster
(1969),
ANIC-542S

Por tmann, et
at (1971),
AMIC-7701

Portmann, et
at (1971,
AMIC-7701

Portrann,et
al (1971),
AMIC~7701

Portmann, et
at (1971},
AMIC~7701
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Compound Organise

. - -t " . e

Chromlc chlorlde (as Acroneurla
(o ]

Chromlc chlorlide (as Ephemerells
cr)

Chromlc chioride (as Hydropsyche
Cr)

Chromium trloxlde Phormidiunm

{as Cr) anblguum

Chromlus Alosa
pseudo-
harengus

Toxiclty,
Active

Fleltd Fletd Ingredlent,
Study Locatlion Ppm

BSA - 32 (T7)

B8SA - 2 (T&)

BSA - 64 (TH)

L - 0.5~210.08 (NTE)
FL Great Lakes 1.1(resldue)

= Superlory,
Michigan,
and Erle

Experimental

Varlables,
Controtiled
or Noted

a%yCodee, !

a%yCodyey !

a%®sCodre,t

Comments Reference

Ephemerelia (mayfiy) was the most Narnick, et
sensitive aquatic [nsect of those at (1969},
studlied, and copper the most broadiy AMIC-3767
toxlc metal. The authors suggest that
aquatic Insects may not be as sensitive
to heavy metals as flshe.

same as above Warnick, et
a1({1969}),
AMIC~-3767
same as above Warnick, et
al(1969),
AMIC-3767

0t 74 chemicals evaluated as
algicldesy only 8 were more toxic than
cusny, None Inhiblted growth of
mat-forming algae for more than 2 weeks.
CuSO4 formulated wlith certain wetting
agqants was more toxlc than CuSO4 atone.
Copoer chlorarine was also found to be
more toxlc thap CuSO4. No wetting agents
were fcund to be Inhibltory at the
concentrations Investigated (0.05 and
0.005 cpm), Atso reported are factors
affecting growth of algae In canatls to
determine whether there were leads to
controlting alaae by environmentat
manaqgement. No oractical environmental
means were found.

Otto (1970),
AMIC~892

Trace etement content of flsh
from Lakes Superlor, Michligan, and Erje
was determined by actlivatlion analysis.
Hhole body and lliver residues were
determined. Concentrations varjed with
specles and lake. Other elements found
weres antimony - 5 to 100 ppb, barlum -
0.2 oomy, cesium = 3 opb, lanthanum - 1 to
20 pobs mercury - 10 pob, rhenjum = 0,5
to 5 opb, rubidium = 0.06 to 6 ppm,
scandlum - 2 ppby'selenjum - 0.1 to 2
ppby Sliver = 0.001 pob.

Lucas, et atl
(13970),
AMIC-3778



Chroajum

Chromium

Chroalum

Chroalum

Chroalun

Chroafua

Chroajus

Chroslum

Chromium

Chromius

Notroplis
hudsonlus

Percopsls
omlscomaycus

Coregonus
clupeaformis

Coregonus
clupeatormls

Esox tucius

Esox luclus

Esox tuclus

Osmerus
mordax

Perca
fiavescens

Paral abrax
clathratus

FL

FL

FL

FL

FL

FL

FL

FL

FL

FM

Great Lakes
- Superior,
Michlgan,
and Erle

Great Lakes
- Superlor,
Michlgan,
and Erle

Moose Lake,
Cane.

Lake
Ontarle,
Cane.

Boose Lake,
Can.

Lake St.
Plerre, Can.

Lake Erle,
Cane.

Lake Erile,
Cane.

Lake Erie,
Can.

Scattergood
Steam Plant,
Los Angeles,
Cal.

5.5(residue)

2.4 {residue)

0.03 (resjJdue)

0.02 (reslidue)

0.04 (reslidue)

0.03 (resldue)

0.03 {(resldue)

0.03 (resldue)

0.07 (resldue)

1.3 (dorsal
muscle
resldue)

Lucas, et al
(1970),
ANIC-3778

same 3as above

same as above Lucas, ‘et at

(1970),
ANIC-3778
Concentratlions of 13 toxic Uthe, et
elements In dressed flsh from heavity AL (1971),
Industrialized and non-industriallzed AMIC-3819

areas were determined. Onty mercury
exceeded regutatory limits, and
concentrations of most elements were
essentlatiy the same In filsh from both
arease

Uthe, etal
(1971),
AMIC-3819

same 8s above

same as above Uthe, et 3l
(1971) 4 A%IC~
3819

same as above Uthe, et
AL{1971),
AMIC-3819

same as above Uthey et at
(1971) ,AMIC~-
3819

same as above Uthe, et atl
(1971) 4ANIC~
3819

same as above Uthe, et al
(1971) 4 ANIC-
3819

Flish collected trom an effluent
ploe ot a steam plant and from offshore
waters of Catalina Istand were analyzed
for trace element content. Trace element
content of the effluent water was at
feast 5 times greater than that of normal
sea water for cadmlum, copper, nlckel,
zlnc, 3and chromium. Livers of fish from
the etfluent were nearly twlice the size
o! those from the ocean, Greatest
differences in concentration occurred
with aturlnum, cadmium, and nickel,
Sliver, barium, tithium, and lead showed
the teast differences. The author
concluded that trace element analysis of
tissues could be used to determine the
effect of pollutants on marlne organises.

Stapleton
(13968) ,
ANIC-5983
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Compound

- o . - - - —

Chromlum

Chromlus

Chrosjua

Chroslua

Chromlus

Chrom]um

Chromjium

Chromlua

Organlsnm

Paralabrax
clathratus

Paralabrax
clathratus

Paratahrax
clathratus

Paralabrax
clathratus

Paratabrax
clathratus

Paralabrax
cltathratus

Paralabrax
clathratus

Paralabrax
clathratus

Fletd

Fleld

Study Locatlon

FH

FM

FM

FM

FH

FM

FM

FM

Scattergood
Steam Plant,
Los Angeles,
Cale.

Catallna
Istand, Cal.

Scatterqood
Steam Plant,
Los Angeles,
Cat.

Catallna
Island, Cale.

Catallna
Island, Cal.

Scattergood
Steam Plant,
Los Angeles,
Cat.

Catallna
Island, Cal.

Scatterqgood
Steam Plant,
Los Angeles,
Cat,

Toxlclty,

Actlve

Ingredient,
Pom

4.8 (eyeball
resldue)

5.5 (eyeball
resldue)

0.9 theart
resldue)

1.7 (heart
reslidue)

1.7 (dorsal
muscle
resldue)

1.4 (ventral
muscle
resijdue)

1.4 {ventral
muscle
residue)

2 {gonads
resldue)

.

Experlimental
Varlables,
Controlled
or Noted

same

same

same

same

Same

same

Same

Same

as

as

as

as

a8s

as

as

Comments

- = " = A = o D S 8 e - T = —

above

above

above

above

above

above

above

above

Reterence

Stapleton
(1968),
AMIC-5980

Staoleton
(1968),
AMIC~5980

Staoleton
(1968},
AMIC-5980

Staoteton
(1968),
ANIC-5980

Staoteton
(1968},
AMIC-59A80

Stapnleton
113968},
AMIC-5980

Staoleton
(1968),
AMIC~5980

Staoleton
(1368},
ANIC-5880
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Chromlum

Chroalus

Chromjus

Chromlun

Chromium

Chromluyn

Cltrlce acld

cI

c1

Paratabrax
ctathratus

Paralabrax
clathratus
(gravid
femates)

Paratabrax
cliathratus

Paralabrax
clathratus

Paratabrax
clathratus

Paralabrax
clathratys

Carclinus
maenas

Fundulus
heteroctltus

FM

FM

FX

FH

FN

FH

BSA

BSA

Nerels virens BSA

Catallna
Island, Cal.

Catatllna
Istand, Cal.

Scattergood
Steam Plant,
Los Angeles,
Cal.

Catalira
Island, Cal.

Scatterqood
Steam Plant,
Los Angeles,
Cal.

Catallna
Istand, Cal.

2.3 (gonads
resldue)

7.6
(qonads
resldye)

1 {(tlver
resldue)

1.5 (Vlver
resldue)

1.9 {lntegument
resldue)

1.4 (Integument
resldue)

160 (T2)

0.00014-0.0012

(Te)

0.0002-0,0007
(Tw)

ast{contin-
uous eer-

same as above Stapteton
(19K8),
AMIC-59810

same as above Stanleton
(1968),
AMIC-5980

same as above Staofeton
(19681,
AMIC-5980

same as above Staoleton
(1968},
AMIC-5980

same as above Stapleton
(1968),
AMIC-5980

same as above Stapleton
(19538},
ANMIC-5940

One hundred-forty surface actlve Portmann, et
agents, solvent emulsifjiers, pestlcldes, al

ation, sea- polvchlorinated biohenyis, bure {1971) ,AMIC~

water, and
deily
solution
renewal)

atycoly
and
synthetic
seaw3dter

a%sCeey
and
synthetic
seawater

lnorganlc, and organic chemicals were 7701
evaluated agalnst as many as ten marlne
orgqanlsms. The authors noted that most
published data of this tvype de3a! wlth
toxjclty of chemicatls to freshwater

organlsms,

A {aboratory procedure based on LaRoche, et
Standard Methods for 9fh~hr toxiclty at (1970),
determinations of c¢rude ol! and AMIC~4LS

oll-dispersant mixtures was descrlbed.
The dlspersants varled conslderably In
toxicity, ranging from 0.01 to 7.1 ml/l,
TLS0 for 96 hr. These dld not dlifter
slgnlficantiy from 240 hr values. The
dispersants were deslgnated as CX, DO,
cl!, 0D, AQ, PC, NM, TN, BP, and NA with
no further description of thelr chemlcal
nature or source. Onty 3 few blioassavs
were conducted wlth shrimpe. Mollusks and
echlnoderms were suggested as sultable
test anlmals. The authors stated that
the method could be used to test any
product for toxlclty In seawaters

same B3Ss above LaRocheyet
at (197M),
AMIC=445
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Comoound

RN " - — - -

Cleanosol

Cleanosol

Clemnoso!

Clophen A3D

Clophen A3D

Clophen AJD

Fletd
Study Llocation

Orqganisa

Fleld

Cardlum edule BSA

Crangon BSA
crangon

Pandalus BSA
montaqul

Agonus BSA
catasphractus

Cardium edule BSA

Crangon BSA
erangon

Toxlclty, Experlimental

uous ser- agents, sofvent emulsiflers, pestlcldes,
‘ation, sea-vpolychtorinated biphenyts, pure
water, and Ilnorganlc, and organlc chenlcals were
daily evaluated agalinst as many as ten marlne
sclution organlsmse The authors noted that most
renewal) publlshed data of thils type deal wlth
toxlclty of chemlcals to freshwater
organlsmse.
33-100 (72) an{contin- same as above
uous aer-
ation, sea-
water, and
daily
solution
renewal)

33 (1) as{contin- same as above
uous aer-
ation, sea-
water, and
2ily
solution
renewal )

greater than 10 a#{contin- One hundred-forty surface actlve
(T2 uous &ac¢r- agents, solvent emulsifiers, pestlcldes,
ation, sea-polychlorinated biphenyls, pure
water, and [norganic, and organlc chemlcals were
daily evalyated against as many as ten mar]ne
solution orqanlsms. The authors noted that most
renewal} publlshed data of this type deal with
toxiclty ot chemlcals to freshwater
organisms.
3 (T) ax{contin- same as above
uous aer-
ation, sea-
water, end
daily
solution
renewal)

0.03=1.0 (T2) a#{contin-
ucus aer-
ation, sea-

water, and

same Bs above

Reference

Actlvae Variablesg,
Ingredlent, Controlled
Ppm or Noted Comments
10-33 (T72) s{contin- One hundred-forty surface actlve

Portmann, et
al (1971),
AMIC-7701

Portmann, at
at (1971,
AMIC-7701

Portmann, et
al (1971),
AMIC-7701

Portmann,et
al (1971),
ANIC-7701

Portmann, et
al (1971),
AMIC~7701

Portmann, et
at (1971),
AMIC~7701
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Clophen

Clophen

Clophen

Clophen

Clonhen

CN, Cu,
In

A60

A68

AG0

A 50

Nly Cry and

Agonus
cataphractus

Cardium edule

Crangon
crangon

Crangon
crangon

Crangon
crangon

Plmephales
promel 3s

BSA

BSA

BSaA

BSA

8sA

BSACF
ML)

Grand River
at

greater than

a2

greater than

T2

qreater
{12)

than

1.0-3.3 (T2)

3.3-1D (T2)

.

between
1.25+3.75

10

10

10

“daily
solution
renewal)

az(contin- same as above
uous Ber-

ation, seca-

water, and

daily

solation

renewal)

as#(contin- same 3s above
uous aer-

ation, séa-

water, and

daily

solution

rene4#al)

as#t{contin- same as atove
uous aer-

ation, sea-

water, and

dailz;

solution

rencwal)

a#t{contin-
uous aor-
ation, sea-
water, and
dally
solution
renewnl )

same as above

a#{contin-
uous aer-
ation, sea-
water, and
daily
solution
renowal)

sSame as above

a,c,0, con- A moblile bloassay unit was

ductivity, utitized to conduct this study of
munlcipal wastewater containlng the
Indlcated toxlcants. Rlver water was
used as dityent. The conclusion was
reached that syneralstlc or addltive
toxlc etfects occurred since toxlclty
greater than that of any ot the lons
slnglye.

nas

Portmanny,et
at {1971y,
AMIC-7701

Portnaqn, et
al 1971y,
AMIC~7701

Partmann, et
at(1971),
AMIC-7701

Portmann, et
at (1971,
AMIC-7701

Portmann, et
at (1971},
AMIC-7701

Zitllen
113691,



28~V

- -———— -

Compound
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CN,
in

Cus Nl, Cr, and

Cobaltous sulfate
{as Co)

Cobaltous sulfate
(as Co)

Cobaltous sulfate
(as Co)

Cobal?

Cobal?

Cobalt

Fleld Fjeld Ingredient,
Organism Study Location Ppm
Hyoming,Mlich percent (T3}
lgan
Catostomus BSACF Grand Rlver between
commersonl (ML) at 1.25-3.75
Hyomlng,Mlch percent (T3)
lgan
Acroneuria BSA - 32 (78)
Ephemerella BSA -— 16 (T4)
Hydropsyche BSA - 32 (T7)
Alosa FL Great Lakes 0.029(resldue)
pseudo- - Superior,
harengus Mlchlqan,
and Erle
Coregonus FL Great Lakes 0.020(resldue)
artedll - Sunerior,
Mlchigan,
and Erle
Coregonus FL Great Lakes 0.023(resldue)

clupeaforals

= Superlor,
Mlchlgan,

Toxiclty,
Actlive

Exper|menta
Varlables,
Controfled

or Noted Comments
Ni,Cu,Cr,

CH, and Zn

a,c,e, con- same as above

ductivity,
N1,Cu,Cr,
CN, and Zn

a%yCodye,f

a%,Ccydye,t

3a%y,cydyesyt

Ephemerella (maytly) was the most

sensitive aquatic Insect of those

studled,
toxlc metal.

The authors

and copper the most broadly

sugqgest that

aquatlc Insects may not be as sensltlve

to heavy metal

s as flsh.

Reference

AMIC-2906

2itilch
(1969),
AMIC-2906

WNarnlck, et
al(1963),
AMIC-3767

same as above Warnick, et
at(1959),
AMIC-3767
same as above Warnick, et
21(1969),
AMIC-3767
Trace element content of fish Lucas, et al
from Lakes Superior, Michlgan, and Erle (1970),
was determined by actlvation anatysis. AMIC-3778
Hhole tody and Viver resjidues were
determined. Concentrations varied with
specles and take. Other elements found
were; antimony - 5 to 100 ppb, barjium -
0.2 opmy ceslum -~ 3 ppb, lanthanum - 1 to
20 ppb, mercury - 10 ppb, rhenium - 0.5
to S ppby rubldium - 0.06 to 6 ppm,
scandium = 2 ppby selenlum = 0.1 to 2
ppby sliver - 0.001 ppb.
same as above Lucas, et at
(1970},
AMIC-3778
same as above Lucas, et al
(19700,

AMIC-3778
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Cobalt

Cobalt

Cobalt

Cobait

Cobal t

Cobalt

Cobalt

Cobailt

Cobatt

Cobal?

Coreqonus
hovyl

Prosoplum
cyllndraceum

Salvef lnus
namaycush

Osmerus
mordax

Notropis
hudsonius

Percopslis
omiscomaycus

Roccus
chrysops

Perca
flavescens

Stlzostedlon
vitreum
vitreum

Paralabrax
clathratus

FL

FL

FL

FL

FL

FL

FL

FL

FL

FM

and £rle

Great Lakes
- Superlor,
Mlchiqan,
and Erfe

Great Lakes
= Superlor,
Mlchl qan,
and Frle

Great Lakes
= Superjor,
Mlchigan,
and Erle

Great Lakes
- Superlor,
Mlchlgan,
and Erle

Great Lakes
- Superlor,
Michlgan,
and Erle

Great Lakes
= Superljor,
Michlgan,
and €rle

Great Lakes
= Superlor,
Mlchigan,
and Erle

Great Lakes
- Superlor,
Michlgan, and
Erle

Great Lakes
Superlor,Mlc
hlgan, and
Erle

Scatterqood
Steam Plant,
LosAngeles,
Cat.

0.026({residue)

B+047 (resldue)

0.033(resldue)

0.013(reslidue)

0.033(res1due)

0.023(residue)

0.043(reslidue)

6.120(resldue)

0.045(resldue)

1.4 (dorsa!l
myscle
resldue)

same

same

same

same

spme

same

same

same

as

as

as

as

as

as

as

as

as

abave

above

above

adbove

above

above

above

above

above

Flsh coltected ftrom an effluent
plpe of a steam plant and from offshore
waters ot Catallna Island were analyzed

tor trace elerent contfent.

Trace elenent

Lucas, et
{1970),
AMIC-3778

Lucas, et
(1970}),
AMIC-3778

tucas, et
(1970),
AMIC-3778

Lucas, et
(1970),
AMIC-3778

tucas, et
t1a7 o,
AMIC=-3778

Lucas, et
(1970),
AMIC-3778

Lucas,y et
{1970y,
AMIC-3778

Ltucas, et
(1970),
AMIC~-3778

Lucas, et
(1970),
AMIC-3778

Staoteton
(1968),
AMIC-5980

at
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Compound

Cobatlt

Cobalt

Cobalt

Cobailt

Cobalt

Cobalt

Cobalt

Toxicity,
Actlve

Experimental
Variables,
Controtiled

“ Fletd Fleld Ingredlent,
Organise Study Locatlion Ppm
Paratabrax FH Catallina 2.2 (dorsal
clathratus Istands Cale. muscle
reslidue)
Paralabrax FM Scattergood 1.2ventral
ctathratus Steam Plant, muscle
LosAngetes, residue)
Cal.
Paralabrax FH Catatina 4.3 (ventral
clathratus Istand, Cal. muscte
resldue)
Paralabrax FH Scattergood 3.6 (gonads
clathratus Steam Plant, residue)
LosAngeles,
Cal.
Paralabrax FH Catatina 4.4 (gonads
clathratus Istandy Cal. residue)
Paratabrax FM Catatlna 3.7{qonads
clathratus Island, Cal. resldue)
(qravid
females)
Paralabrax FH Scattergood 1.4 {liver
clathratus Steam Ptant, resldue)

LosAnqgeles,
Cal.

or Noted

content of the effluent water was at
least S times areater than that of normal
sea water for cadmlum, copper, nlckel,
zlncy and chromlum. Livers of fish fron
the atfliuent were nearly ftwlce the size
o! those from the ocean. Greatest
differences in concentratlion occurred
Wwlith atumlnum, cadmlum, and nilckel.
Sliver, barlum, tithlum, and lead showed
the teast dlitferences. The author
concluced that trace element anatysis of
tlssues could be used to determine the
effact of poliutants on marlne organises.

same as abova

same 3as above

same as above

same as above

same as above

same 3as above

same as above

Stapleton
(1968),
AMIC-59819

Stapleton
(1968),
AMIC-5980

Stapleton
(1964),
AMIC-5980

Staoleton
(1968),
AMIC~59380

Stapleton
(1968},
AMIC~5980

Staoteton
(1968),
AMIC-59n0

Staoleton
(1968),
AMIC=-5980
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Cobalt

Cobafl?

Cobalt

Cobalt

Cobat?t

Cobalt

Cobals

Cocoanine dlacetate

Coco

monoethanolamide
{plus ethylene
oxide, ethoxy

Paratabrax
clathratus

Paratabrax
clathratus

Paralahrax
cltathratus

Paralabrax
ctathratus

Paratabrax
clathratus

Paralabrax
ctathratus

Paratabrax
clathratus

Phoraidiun
amb i guunm

Cardlum edule ASA

FH

FH

FH

FN

FM

FM

FH

Istand, Cal.

Scattergood
Steam Plant,

1.8 (intequment

1.4 {Intequment
Island, Cal.

Scattergood
Steam Plant,

Scattergood 5.2 leyebatltl

Steam Plant,

5.1 {eyeball

0.5-10.0 (NTE)

qreater than

same 3as above Staoleton
(1968),
AMIC-5980

same as above Stapttierest
eton (1968),
ANIC-5980

same as above Stapleton
(1968),
ANIC~5980

same as above Staptleton
(1968},
AMIC-5920

same as above Stapleton
(1968),
AMIC-5980

same as above Staoleton
(1968),
AMIC-5980

same as above Stapieton
(1968),
AMIC-S9a0

0t 74 chemlcals evaluated as 0tto(1970),
alglcldess, only 9 were more toxlec than AMIC-892
CuS0D4. None [nhiblted qrowth of
mat-formlng algae for more than 2 weekse
CuS04 tormulated wlth certain wetting
aqents wWas more toxic than CuSO4 alone.
Copoer chtoramlne was also found to be
more toxic than CuSO4. No wetting agents
were found to be inhibltory at the
concentrations lnvestiqated (0,05 and
0.005 ppm). Atso reported are factors
atftectlng growth of atgae in canals to
determine whether there were leads to
controltlng algae by environmantat
managerent, No practlicatl environmental
means were found.

One hundred-forty surtace active Portmann, et
agents, solvent emulslitiers, pesticides, al (1971},

sea~polychlorinated binhenyls, pure AMIC-770%

lnorganic, and organic chenicals were
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sonoethanolamide)

Coco
monoethanolamide
(plus ethyliene
oxlde, ethoxy
monoe thanolaniade)

Coco
asonocethanolamide
(plus ethylene
oxlde, ethoxy
monoethanolamide)

Coco
msonoethanolamide

Coco
sonoethanolamlde

Coapass

Organl

Crangon
crangon

Carclnus
maensas

Cardlium

Crangon

crangon

Cardlum

sm

edule

edule

Fleld Fleld
Study Location

BSA -
BSA -—
asA -—
BSA -
BSA -

Toxlcltys

Actlve

Ingredlent,
Ppm

greater than
100 (T12)

qreater than
100 (T2)

greater than
100 (712}

qreater than
100 (72)

greater than
100 (T2)

Experimentat
Varijiabtes,
Control!ted

or Noted Comments

dnily evaluated agalnst as many as ten marine
solution organlisms, The authors noted that most
renewal) published data of thls tvpe deal with

toxicity of chemicals to freshwater
orqanisms,

as(contin- same as above

uous acr-

ation, sea-

water, and

daily

solution

renewal)

a#(contin- same as above
uous acr-

atinn, soca-

vater, and

daily

solution

renewal)

asr{contin-
ucug aer-
atlon, sesa-
water, and
daily
solution
renewal)

same as above

a#(¢contin-
uous aer-
ation, sea-
watcer, and
daily
solution
ronewal)

same 3s sbove

a#(contin. One hundred-forty surface actlive
uous aer- Aagents, solvent emulslifiers, pesticlides,
ation, sea-Polychlorinated biphenyls, pure

water, and Inorganlec, and organic chemicals were
daily evaluated against as many as ten marine
solution organisms. The aythors noted that most

Reference

Portmann, et
al (1971),
AMIC-7701

Portmann, et
al (1971),
AMIC-7701

Portmann, et
at (1971),
AMIC-7701

Portmann, et
al (1971),
ANIC~-7701

Portmann, at
al (1971},
AMIC-7701
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Compass

Compass

Cooper®s Fily dio
(new type)

Copper chiorlide (as
cuw)

Copper chlorlde (as
Cu)

Copper

Crangon
crangon

Carcinus
maenas

Rasbora
heteromorpha

Leponmls
macrochlrus

Nltzschla
tinearis

Phormldium

BSA

BSA

BCFA
and
BSA

BSAy

BSA,

—

qreater than
100 (T2)

qreater than
100 (T2)

3.55 (T2)

1.25 (T)

0.8% (TS)

D.5-10.0 (16

renowal)

a#(contin-
uous aer-
ation, sea-
water, end
daily
solution
renewal)

a#{contin-
uous aer=
ation, sea-
vater, and
dnily
solution
renewzl)

a*icqeyty,
hard (HHW)
or soft
(SH)
synthetic
dilutlon
water, or
seanater
for sonme
specles

a#,e, and
aynthetic
dilution
water

at,e, and
synthetic
dilution
water

published data of this type deal with
toxlclty of chemlcals to freshuater
organlsms.

same as above

same as above

One hundred slixty-tfour
pesticides, wetting agents, and
mlscellaneous water pollutants showed 2
wide range of toxlclty soanning 12 orders
of magnitude. Knowlng the toxlclty and
percentage of all components of 3
formutatlon dlid not result [n easy
predictabltity of the toxicity of a
mixture of materiats. Sometimes
pesticldes were most toxlc in hard water
ani soretimes the opposite was true.
Testing the actual material as sold was
found to be essentlal.

This study was conducted to
determline the relatlve toxiclties of 20
common constltuents of Industrial wastes
to a flsh, an alqa, and an Invertebrate,
The experiments wWere conducted over a
10-year period for varlied purposes. The
authors recommend bloassays with at least
three components of the tood web.

same as above

0f 74 .chemlcatls evaluated as

Portmann, et
atl (1971),
ANIC-7701

Por tmann, et
at (1971),
ANIC-7701

Atabaster,
(1969) yANIC-
5425

Patrlick, et
2l (1968),
ANIC=-S720

Patrick, et
al (1968),
AMIC-572a

Otto (1970),



Toxlclty,
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Experlmental

Varlables,
Controlied
or Noted

Comments

Actlve
Fleld Fleld Ingrealent,
Comoound Organism Study Locatlon Pom
methane-arsonate anblguum percent growth
inhlbl tedid)
Copper salts Fish {not - - greater than

Copper salt of
endothall

Copper sodlium
cltrate (as Cu)

specifled}

Phormldlum
amblguum

Watersipora
cucullata
{(larvae)

0e1-1.0 (X)

L - B.5-10.0 (NTE)

L - 0.63 (T 2 hr)

a,0,1, and
salinity

alqlcldesy only 9 were more toxlc than
CuSO4. None iInhlblted growth of
mat-tforming algae for more than 2 weeks.
CuSO4 tormulated wlith certaln wetting
agqents was more toxlc than CuSO&4 alone.
Copper chlicramine was also found to be
more ftoxlc than CuSO4. No wetting agents
were found to be Inhibltory at the
concentratlons Investlgated (0.05 and
0.005 ppm), Also reported are factors
affectlng arowth ot algae In canals to
determlne whether there were leads to
controlllng algae by environmental
managerent. No practlcal! environmentsal
means were found.

Approximate toxlcltles of
numerous pestlcldes commonty used In
Britaln were summarlized. An excellent
brlety general dlscusslon of toxlclty
testing Is atso present.

01 74 chemicals evatuated as
atglcldes, only 9 were more toxic than
CuS0O4. None Inhlbited qrowth of
mat-forming algae for more than 2 weeks.
CuS04 formulated with certain wettlng
agents was more toxlc than CuS04 atone.
Cooper chioramine was also found to be
more ftoxic thamr CuSO4. No wetting agents
were found to be Inhibltory at the
concentratlons Investlgated (0.05 and
0.005 rpm). Also reported are factors
affecting growth of atgae In canals to
determine whether there were leads to
controllling algae by environmental
managerent. No practlcal environmental
means were found.

This study was cOnducted to
determine spocies of marine lnrvae
suitable for use in test screeni
antifouling chemicals. A salina (brine
shrimp) appeared to have the best
potential for this purpose. A salina
larvae sensitivity was greatest starting
at age 20-80 hr, and tolerated relatively
low pH (5.0).

Reference

ANIC~-892

Mawdesley~
Thomas(1971)
ANIC~1056

Otto (1970),
AMIC-892

Wisely, et mal
(1967),
AlIC-5703
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Copper sodlum
citrate (as Cu)

Copper sodium
citrate (as Cu)

Copper sodium
citrate (as Cu)

Coprer sodium
citrate (as Cu)

Cooper sul fate plus

AMkytaryl
polyoxethylene
glycols

Caopper sulfate plus
Ammonium carbonate

(1:2)

Copper sulfate plus
Axmonium chloride

(2:1

Copper sulfate plus
Zinc sulfate (1:2)

Bugula
neritina
(larvae)

Spirorbis
lamellosa
(larvae)

Galeolaria
caespitosa
(larvae)

Kytilus

edulls
lanulatus
larvae)

Phaormlidium
ambjgquum

Phormidium
ambiguum

Phormidium
embiguun

Phormidium
ambiguum

0.48 (T 2 nr)

2.90 (T 2 br)

23 (T 2 r)

0.5~10.0 (100
percent growth
inhiblted 14)

0.5-10.0 (100
percent growth
inhibited 1L)

0.5-10,0 (100
percent growth
inhibitoed, 1l4)

0.5-10.0 (100
percent growth
inhibited 1l)

&,c,1, and
salinity

8,¢,1, nnd
salinity

a,c,i, and
salinity

8,¢,1, and
salinity

CusSOu,

same as above

same as above

same as above

same &s above

0t 74 chemicals evaluated as
algiclidesy only 9 were more toxlc than

None inhiblted

mat-forming algae for
CuSO4 tormutated with certaln wetting
agents was more toxlic
Copoer chloramine was
more toxlc than CuSOL4L,
were found to be Inhibltory at the

concentrations investigated (G.05 and

0.005 ppm).

gronth of

more than 2 weekse.

than CuS0L alone.

also tound to be

No wetting agents

Aiso reported are factors

atfectlng growth of atgae in canals to
determine whether there were leads to
controlling algae by environmental

management.

means were found.

same a4s above

same a3 anbove

same as above

No practical environmental

Wisely, et al
(1967),
A¥IC-5708

Wisely, et al
(1967),
ANIC-5708

Wisely, et al
(1967),
AMIC-S708

Wisely, ot al
(1967),
AKIC-5708

Otto (19701,
AMIC-892

Otto (1970),
AMIC-892

Otto (1970),
A¥1C-892

Otto (1970),
AMIC-392



Joxlclty, Experimentat!

Actlive Varlables,
Fleld Fleld Ingredlent, Controlled Reference
Compound Organlsm Study Locatlon Ppm or Noted Comments  ® 5_2-__'____
Cooper syl fate pluys Phormlidium L - 0.5-140.0 (100 - same as above Otto (1970),
Catclum s31t of ambjguum percent qrowth AMIC-A92
polyoxyethylena Inhiblted t&)
Copoer suf fate plus Phormidliunm L - 0.5-10,0 (SO - same 8s above Otto (1970},
Dodecylether of amh]quum percent qrowth AMIC-892
polyethytene glycol Inhlblted th)
Copoer sutlfate plus Phormldiym L - 0.5-10.0125 -- same as above Otto (1970),
Emutsiftiabile amb{guum percent qrowth AMIC-892
polvethylene Inhiblted 14)
Copper suifate oltus Phormldius L -~ 0.5-10,0 (SO - Same as above Otto (1G70),
Ethoxyiated lsooctyl embjguum vercent qrowth AMIC-892
phenoxy pofvyethoxy Inhiblted 14)
ethano!
Copoer sultate plus Phormidium L - 0.5-10.0 {50 -- same 3as above Otto
Ethoxylated nonyl amblguunm percent qrowth (1970),AMIC~
phenytether inhivlted 14) 892
Cooper sutfate plus Phormidium L - 0.,5-10.,0 {(NTE) -~ same as above Otto (1970},
Pofyoxyethlene nony! amblgquuna AMIC-2892
phenylether
Copper sul fate (as Carcinus BSA - 109 (T2} a#{contin- One hundred-forty surface active Portmann, at
copper) maenas uous aer- agents, solvent emulislitiers, pesticldes, al (1971),
ation, sea-polychlorlinated blphenyls,s pure ANIC-7701
water, and Inorganlc, and organlc chemlcals were
daily evaluated agalnst as many as ten marline

solution organismse The authors noted that most

renewal) publlshed data ot thls type deat with
toxlclty of chemlcals to freshwater
organlsms.
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Copper sulfate
copper)

Copper suifate
copper)

Copper sulfate
copper)

Copper sul fate
copper)

Copper suifate
copper)

Copper suifate
Cu2 plus)

(as

(as

(as

(as

Cardium edule BSA

Crangon B8SA
crangon

Ostrea edulls 8SA

Pandalus BsSA
montagul

Platicthys 8SA
fiesus

Saimo LCF
galrdnerl

(eggs and

spernm)

1.0 (T2)

19 (T4)

100 (T2)

14 (T2)

1.0-3.3 (T2)

1.0 (NTE)

a#(contin-
uous aer-
ation, sea-
water, and
dally
golutlion
renewal)

a#{contin-
uous asr-
ation, sea-
water, and
dally
solution
renewal)

as(contin-
uous aer-
ation, sea-
water, and
daily
solution
renewal)

ax{contin-
uous aer-
ation, sea-
water, and
dally
solution
renewal)

ax(contin-
uous aer-
ation, sea-
water, and
daily
golution
ronewal)

AvCy !

same 8S

same 8$

sSame as

same as

sSame as

above

above

above

above

above

Data were given In mg/! which mas
taken to be the equivalent of opm,
Fertlitization rates were statistically
simitar In both test (Cu and N1) and

control! waters.

The rate of hatching was

slgniticantly different for eqgs exposed
to Cu and the-rate of development was

Portmann, et
al {1971y,
ANIC-7701

Portmann, et
at (1971),
ANIC-7701

Portmann, et
al (1971),
AMIC~7701

Portmann, et
at t1971),
AWMIC-7702

Portmann, et
al (1971),
ANIC-7702

Shaw, et at
(1971,
AMIC-1444
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Toxlcity,

Experimentat

Varliables,
Controlled

a%ycodyey !

a*yCrdre,y !

a%,Cvdse, !

Active
Fleld Fletad Ingredlient,
Compound Orgsniss» Study Locatlion Pon or Noted
Copper sulfate (as Acroneurla 8SA - 8.3 (T&)
Cu}
Copper sultate (as Ephemerelln BSA - 0.32 (T2)
Cu)
Copper sulfate (as Hydropsyche BSA - 32 (T14)
Cu)
Cooper sulfate (as Phornmldlua L - 0.5-10.0 (83 -
Cul smblquun percent growth
inhlbl tedit)
Copper sulfate Pseudoplauro LCF - 0.180 (SD) a%,cee
nectes
smericanus (3
ve)

Comments Refarence

Increased. The authors concluded that In
hard waters nelther Cu nor NI (s tlkely
to Impalr fertitlzatlon Iln rainbow trout.

Ephemere!la (mayfly) was the most Warnlck, et
sensl tlve squatic Insect of those al (1969,
studled, and copper the most broadly ANIC-3767
toxic metal. The authors suggest that
aquatlc Insects may not be as sensltlve
to heavy metals as tlsh.
same as above Warnlchk,
etat (1969},
AMIC-3767
same as above Warnich,
etal 119%59),
AMIC~3767
0t 74 chemicals evaluated as Otto (1970),
alglcides, only 9 were more toxlc than ANIC-892
CuSO4. None jnhlblted growth of
mat-tormlna algae for more than 2 weekse.
CuS0O4 tormutated wlth certaln wettlnag
agents was more toxlc than CuSO4 alone.
Coover chloramlne was atso found to be
more toxlc than CuSNt. No wettlna agents
were found to be Inhibltory at the
concentratlons lnvestlaated {0.0% and
0.005 pom). Also reoorted are factors
aftecting growth of algae In canals to
determine whether there were feads to
controtlling alcae by environmental
managerent. No oractical environmental
means were found,
Winter flounder were exposed to Raker
varled concentratlons of copper and 11969),
selected tissues examinad by tight and ANIC~-3763

electron mlcroscopy. Medlum to hlgh
concentratlans of copper resulted In
fatty tlver deposlts, kldney necrosls,
hemopoetlc tlssue destruction, and gll}
archl tectural changes as determlned by
11qht nmlcroscoplc anatysls. Seven
addltlona!l organs or structures were
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apparently unaffecteds Low levels of
copper caused varled anomalles In glt1}
tamell3e as determined by electron

microscopy.

Copper sul fate Pseudopleuro LCF - 0.560~3.2 a%ycye same as above Baker
nectes (k29) (1969),
smerlcanus (3 AMIC-3763
yr)

Copper sulfate Pimephales B8SA - 0.084 (TH) an,0,d,8, Copper at 18.4 ppb affected Mount, et al
promelas £, acidity survival, growth, and spawning. Lower (1969),

conduc- concentrations atso reduced qrowth and AMIC-3765

tivity, spawnlrg but apparently not eaq

and Cu hatchablility. The maxlmum acceptable

. toxlcant concentratlon (MATC) for the

fathead minnow was cafculated to be
between 0.13 to 0.22 ot the 96-hr TL sub
me Some diftference In resul?s In hard
and soft water was found but the authors
recommend further study. Use and further
develocment of the appllcation factor
approach was further recommended.

Copper sulfate Pilmephatles BCFA ~- 0.075 (T4) as,¢,d,e, same as above Hount, et al
promelas f, acldity, (1969},

conduce- AMIC-3765
tivity,
and Cu

Copper sulfate Pimephales BCFCH == 0.018 (T 12 ag,e¢,d,o, same as above Mount, et al

promelas MO) £, aoldlty, (1969),
conduo= AMIC-3765
tivity,
and Cu

Copper sultate Leponmis L - 1-5 (S81) a%*yscra, ! Coober caused a respiratory O“Hara
macrochlrus Increase as concentration levels were (1971),
(fuvenllie) Increased. Recovery from Initlal stress AMIC-3793

by coprer was delayed at hlgher
concentrations. The author suggests the
ftoning water flsh respirometer technlque
as a fast and sensitive tool for

R evaluating polliutants,

Copper sulfate Trachlnotus BSA - 1e4-2.0 (TW) AsCo@alyly In thls study of pompano salinlty B8lrdsong, et
carol Inus and was controlted at 10, 20, and 30 ppt and al (1971),
(Juvenlie) sul fate, investlgated as a varlable. Acriflavin, ANIC-5570

sodfium, formalin, and potasslum permanganate uere
calcium, slightly more toxlc at the highest
potassium, satinity, while copper sulfate was
magnesium, sllghtly fess.toxlc. These compounds are
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Toxlclty, Experimental

Active Varlables,
. Fleld Fleld Ingredlent, Controtied
Comoound Organism Study Locatlon Ppm or Noted Comments Reterence

carbonate, used as rrophvlactic bacterlial
bicarbon- treatments. Alt appeared to be

ate, reasonably safe to use excepte possibly
salinity potasslum permanganate.

Copper sulfate Oncorhynchys BCFA == 0.08 (NTE) a%yc,dyt Chlnook saltmon egqs were more Hazel, et al
tshawyischa res{stant to copper sulfate than were (19701,
(eqqs) fry. Growth was also Inhlblted. Adverse AMIC-5572

effects on fry were noted at
concentrations as low as 0.02 pom. The
authors recommend further taboratory and
In sltu studies.

Copper sulfate Oncorhynchus B8CFA -~ 0.04 (93 a%,cydet same as above Hazel, et al
tshawytscha percent K) (1370}Y,
{fry) AMIC-5572

Cooper sultate Poccus BSA -— 0.62 (TW) a%,c,d,e, Strlped bass fingerlilnas were Wellborn
saxatlils f,p, and apparently much more sensltive to (19593),
(fingarlings) iron therapeutlc and herbicldatl compounds than AMIC-5723

many freshwater flsh,

Copoer sulfate Orconectes BCFA == 3.0 (Ty) a%ycyesfya Adult craytish were found to be Hubschman

rusticus more repsistant to copper sultate than the (1967},

young. Several llfe gstages were studied, AMIC-5945
and additlona! exposure variations were

Inctuded jn the exparlmentation.

Mortatity of newWly-hatched crayfish

occurred at 0.125 pnm, and growth was

Inhiblted at concentratlions down to 0.01%

pom over a 30-day perjod. Subtethat

effects of copper were well established

and the procedure appears fto be a good

one.
Cooper sulfate Orconactes BCFCH == 1.0 (T13) 3%, Cye,1,q same 3S above Hubschaan
rusticus (1967,
AMIC-5985
Copper sulfate Orconectes BCFCH == 0.015 (SB) a%y,cyesfyq same as above Hubschman
rusticus (1967,
AMIC-5985
Copper (as Cooper Camnpelona 8CFA == 1.7 (T4&) ayCydre, ! Survival, qrowth, reproduction, Arthyr, et

sulfate) decisum andCH and feedinqg were the responses used to at (31970),
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Copper (as Capper
suffate)

Copper (as Copper
sulfate)

Cooper (as Copper
sultate)

Copoer (as Copper
sulfate)

Copper (as Copper
sulfate)

Copper (plus
PHENOL)

Copper (plus zlacy
nickel)

Campeloma
declsun

Phy<a Integra

Physa [nteara

Gammarus
pseudo~
limnaeus

Gammarus
pseudo~
limnaeus

Salimo
galrdnerl

Saimo
galrdnerl

ACFA

“and

CH

BCFA
and
CH

BCFA
and
CH

8CFA
and
CH
BCFA
and
CH

BSA

BSA

0.008-0.01423
(NTES wk)

0.0%9 (TW)

0.008-0.0148
(NTE 6 wk)

0.020 (T4

0,008-0,0148(NT

E 6 wk)

0.5-1.75 (T2)

0.5-1.8 (T2)

8yCedre, !

3yCedye,f

agCrdye, 1

3¢Cydye,f

AsCerdye,f

39Cee

Ag9Cye

measure toxicant effects. Stock copper
solutions were prepared by dlssolving
anhydrous cooper sulfate in distliled
water aclidlftled with sulfurlc acid.
Chronlc tests (6 weeks) with copper
concentrations of 0.0148 and 0.028 pom
markedly reduced survival of all three
specles and prevented growth of! Physa and
Gammarus. Levels of 0.008 did not affect
growth o! Physa or Gammarus, feedling of
Carpetcma, or reproduction of Gammarus.
However, growth and survival of the F1
Gammarus were affected at concentratjons
greater than D.D046 ppm. Safe timlts for
Gammarus were 0,0046-0.008 In a
contlnuous flaw system and 0.0129-0.0239
In a statlic system.

sSame 3s above

same as above

same 3as abave

same 3s above

same as above

Palnbow trout were exnosed to
coppery phenoty, 2incy or nilickel solutlons
to determine 48-hour LCSO0 values for
mixtures of capver and phenoll copper,
zinc, and phenolt and copbper, zinc, and
nickels It was conctuded that acute
tethal toxiclities of the mixtures could
be adequately descrlbed by summations of
the tractlonal toxlicltles.

same as above

AMIC-867

Arthur, et
al (197m,
AMIC-867

Arthur, et
at (1970,
AMIC-B&7

Arthyr, et
al (1970},
AMIC-867

Arthur, et
at 1usromy,
AMIC-R67

Arthur, et
al (1970),
AMIC-887

Brown, et
all1970),
AMIC-599%

Brown,et al
(1970),
ANIC-5994



Comoound

Copper (plus zlnc,
phenol)

Copper

Coopper

Copper

Copper

Copper

Copper

Copper

Fleld Fleld
Organism Study Locatlon
Salmo B8SA -
galrdnerl
Alosa FL Great Lakes
pseudo- - Superlor,
harengus Mlichlgan,
and Frie
Coregonus FL Great Lakes
srtedll - Superlor,
Michigan,
and Frie
Coregonus FL Great Lakes
clupeaforenls - Superlor,
Mlchlgan,
and Erle
Coregonus FL Great Lakes
hoyl ~ Tuperlor,
Michlgan,
and Erle
Prosoplum FL Great Lakes
cyllndraceum - Superlory
Mlchlgan,
and Erle
Salvetllnus FL Great Lakes
namaycush - Superlor,
Michlgan,
and Erle
Osmerus FL Great Lakes
mordax - Suoperlor,

Michlgan,
and Erle

Toxlclity,

Actlive

Ingredlent,
Ppnm

0.6-2.40 (T2)

0.8(resldue)

12(resldue)

S.b{residue)

4.91{resldue)

3.8(residue)

24 (residue)

1.5(resldue)

Experimental

Varlabtes,
Controlled
or Noted

B8sCr@

Comments

same as above

Trace element content of flsh
from Lakes Superlor, Michigan, and Erle
was determined by activatlon analysls.
Whote body and liver reslidues were
determined. Concentratlons varled wlth
species and lake. Other elements found
were} antimony - 5 to 100 pob, barlum -
0.2 pomy, cesium - 3 ppb, fanthanum - 1 to
20 oob, mercury - 10 opb, rhenlum - 0.5
to 5 pob, rubldium - 0.06 to 6 ppm,
scandlum - 2 ppb, selenjum - 0.1 to 2
ppby sitver - 0.001 pob.

same as above

same as above

same as above

same as above

same as above

same as above

Retference

Rrown,et al
(1970),
AMIC-5994

Lucas, et al
1970y,
AMIC-3778

Lucas, et at
(1970),
AMIC=-3778

Lucas, et al
(1970},
AMIC-3778

Lucas, et al
(1970),
AMIC-3778

Lucas, et al
(1970},
AMIC-3778

Lucas, et al
{1970y,
AMIC-3778

Lucas, et al
(19701,
AMIC-3778
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Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Copper

Carasslus
auratus

Notropis
hudsonius

Percopsis
omiscomaycus

Roccus
chrysops

Perca
flavescens

Stlzostedion
vitreum
vitreum

Coregonus
clupeatornis

Coregonus
clupeafornmis

fsox luclus

Esox tuclus

FL

FL

FL

FL

FL

FL

FL

FL

FL

FL

Great Lakes
= Superior,
Michigan,
and Erle

Great Lakes
- Superior,
Michigan,
and Erle

Great Lakes
- Superior,
Michigan,
and Erle

Great Lakes
- Superlor,
Mlchlgan,
and Erile

Great Lakes
- Superlor,
Micrigan,and
Erie

Great Lakes
= Superlor,
Mlchlgan,
and Erle

Moose Lake,
Can,

Lake
Ontarlo,
Cane.

Moose Lake,
Can.

Lake St.
Plerre, Can.

14(residue?

1.0(residuel

1.8(res]ldue)

biresidue)

3(residue)

4 (residue)

8.5 (residue)

0.9 (residue)

0.07 treslidue)

0.9 (resldue)

same as above

same as sbove

same as above

same as above

same as above

same as above

Concentrations of 13 toxle
elements In dressed flsh from heavlty
Industriatized and non-industriatlzed
areas were determined. Only mercury
exceeded reqgutiatory limits, and
concentrations of most elements were
essent]ally the same In tish from both
areas. ’

same as above

same as above

same as above

Lucas, et
(1a70),
ANIC=-3778

Lucas, et
(1970} »
AMIC-3778

Lucas, et
(1970),
AMIC-3778

tucas, et
(1970),
ANIC-3778

Lucas, et
(1970),
AMIC~-37738

tucas, et
(1978),
ANIC-3778

Uthe, et
AL(1971),
AMIC-3819

Uthe, etal
(1971),
AMIC-3819

at

Uthe, et al
(1971) 4 AMIC~

3819

Uthe, et at
(1971) JAMIC-

3819
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-

Field
Compound Organlsm Study
Copper Esox tuclus FL
Copper Osmerus FL
mordax
Copper Perca FL
flavescens
Copper Salvellinus BOFCH
fontinalls
(eqgs)
Copper Salvellnus BOFCH
tontinatis
(Juveniles)
Cooper Satvelinus BDFCH
tontinalls
(adults)
Copper Paralabrax FM

ctathratus

Toxiclty,

Experimental

Active Varlabtes,

Fleld Ingredlient, Controtled
tocation Ppm or Noted
Lake €Erle, 0.7 (reslidue) - same as above
Can,.
Lake Erie, 0.8 (resldue) - same as above
Cane
Lake Erle, 1.3 (residue) -- same as above

Cane

- 0.018 (NTE)
- 0.017 (K)
- D.1 (TW)

Scattergood 2 (dorsal
Steam Plant, muscle
LtosAngales, RESIDUE)
Cal,

a%ycodye, !

A concentration of 17.5 ppd
conper dld not adversely aftfect survlvatl,

qrowth, or spawning of brook trout.
However, this concentration level had

drastlc effect on

juvenite trout. The

copper also delayed yolk sac absorptlon

and defaved fry development.
acceptable toxicant concentratlon (MATC)
was calculated to be betwean 9.5 to 17.4

ppb copper.

a*ycidre,

a®ycedrest

- Flsh collected from an
ploe of a steam plant and from oftshore
waters of Catallna Tsland were analyzed
tor trace element content.

same as above

same as above

The maxlmum

effiluent

Trace element

content of the eftiuent water was at

{east S times greater than that of normal
sea water for cadmium,
zincy and chromlum.
the effluent were neartly twlce the size
ot those from the ocean.

nickel,

Livers of tish tronm

Greatest

dlfferences |n concentration occurred

with atumloum, cadmium,
Sliver, barlum,
the feast differences.

and nlcket,
tead showed
The author

Reference

Uthe, et al
(1971) 4ARIC~
3819

Uthe, et al
(1971),AMIC-
3819

Uthe, et al
(1971) 4AMNIC-
3819

McKlm, et al
(1970),
AMIC-3821

McKimset al
(1970,
AMIC-3821

McXlim, etal
(1970)
AMIC-3821

Stapleton
(1968),
AMIC~-S980



concluded that trace element analysis of
tlssues could be used to determine the
ettect of pollutants on marlne organisos.

66-v

Copper Paralabrax FN Catallna 2 {dorsa) -- same as above Stapleton
clathratus Island, Cal. muscle (1968),
reslidue) AMIC-5980
Copper Paralabrax FN Scatterqgood 2 (ventral - same as ahove Staotleton
clathratus Steam Piant, muscte (1968},
LosAngelesy reslidue) AMIC-5988
Cal,
Copper Paralabrax FN Catatina 2 lventral - same as above Staptleton
ctathratus Istand, Cal. muscle {1964),
resldue) ANIC-5980
Copper Paralabrax FM Scattergood 6 {gonads -— same as above Staoteton
clathratus Steam Ptant, reslidua) {1968),
LosAngeles, AMIC-5980
Cal.
Copper Paralabrax FH Catallna S (gonads - same as above Stapteton
ctathratus Istand, Cal. reslidue) (1968},
AMIC-5980
Copper Paralabrax FN Catallna S - same as above Stapteton
clathratus Istand, Cate (gonads (1958),
tgravid residue) AMIC-5980
tfemales)
Copper Paratabrax FN Scattergood 5 {(llver - same as above Stanteton
ctathratus Steam Plant, resldue) (1368),
LosAnageles, AMIC-5980
Cal.
Copper Paralabrax FM Catalina 6 (Vlver - same as above Stapleton
elathratus Islandy Cal. residue) (1968),
AMIC-5980
Copper Paratlabrax FM Scatterqood 3 (Intequment - same as above Stapleton
clathratus Steam Ptant, resldue) (1968),
LosAnneles, AMIC-S9A0
Cale
Copper Paralabrax FM Catallina 3 {Integument - same as above Stapteton
ciathratus Istand,y, Cal. resldue} (1968),
AMIC-5980
Copper Paralabrax FH Scatterqood 15 ‘theart - sSame as above Stapleton
ctathratus Steam Plant, resldue) (1968),
LosAngeles, AMIC-5980
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Toxlcity,

.- — - - - - - -

Experlmental

Active Varlabiles,
Fleld Field Ingredlient, Controlted
Compound Organlisa Study Location Pom or Noted Comments Reference
Cal.
Copper Paralabrax FH Catatina 12 (heart - same as above Stapteton
ciathratus Istand, Cale. residue) (1968),
ANMIC-59A0
Copper Paralabrax FM Scattergood 8 (eyeball - same as above Stapleton
clathratus Steam Ptant, residue) (1968),
LosAngeles, AMIC-5980
Cat.
Copper Paralahbrax FM Catatina 4 (eyebalt - same as above Stapleton
clathratus Island, Cal. residue) (1968),
AMIC-5980
Copper Salmo BSA - 0.75 (T2} a,Cy @ Rainbow trout were exposed to Brown, et al
galrdnerl copoers phenat, zinc, or nickel solutlons
to determine 48-hour LCS0 values for (1970) ,ANIC~-
mixtures of copper and phenol! copoer, $994
zInc, and phenoll and copoer, zinc, and
nicket. Tt was concluded that acute
fethal toxicitles ot the mlxtures could
be adequately described by summations of
the fractlonal toxlicitlies.
Corexlt 7664 Pimephales B8SA - 3200 (T&) Cydye,t Toxicity of six ol! spitt Z2l1ich
promel as dlspersants was determined along with (1969) ,AMIC~
BOD values, Pond water was used as 2909
diluent and ol! was included In the
experlment, Ol! markedty reduced
toxiclty ot all dispersants. Data are
given as “most probable*™ 96~hr TL sub m.
Corexlt 7664 Pimephales BSA - 180 (MSC) cydyeyt same as above Ziltich
promelas $1959) , ANIC-
2909
Corexit 7664 Blochemical L - 380,000 €ydeey? same as above Zittlch
oxygen demand (1969),
AMIC-2909
Corexl? 7664 Steethead BSA -— 15.8 (T&) -— Evaluation of 11 oi! dispersants Tracy, et
trout resulted In a ranking for each and a al (1969},
(tlngerlings) recommendation for use according to the AMIC-383%

ranking. Ranklng was based on toxiclty
and oll dispersal effectlveness. Corexit
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Corexit 766l

Corexit 7664

Corexlt 7664

Corexlt 7664

Corexit 7664

Corexlt 7664

Corexlt 7664

Coho salmon BSA
(fingerlings) in

situ
Pacific BSA
oyster in
(larvae) situ

Cardlum edule BSA

Crangon B8SA
crangon
Limanda 8SA
Iimanda

Salmo salar L
(parr)

Gammarus BSA
oceanlcus

Hood Canal
Hoodsport,
Wash,

Hood Canal
Hoodspors$,
Wash,

40.0 (K)

140.0-80.0 (sB)

3300-10,000
(rey

3300~-10,000

{tre)

1000-3300 (T2}

500 (NTEW)

1900 (NTE)

776% appeared to have the feast toxlcity
Mlth falr to good oll dlsperslon
capablilty.

- same as above
- samo ns above
a#(contin- One hundred-forty surface active

uous aer- agents, solvent emulsitlers, pesticlides,
ation, sea-polychlorinated blphenyls, pure
water, and Inorganic, and organic chemicals were

daily evaluated against as many as ten marlne
solution organisms, The authors noted that most
renewal) pubtlshed data of this type deal with

toxiclty of chemicals to freshwater
organisms.

ax(contin-
uous aer-
ation, sea-
water, end
daily
golution
renewal)

same as above

ax(contin- same as above
uous aer-
ation, sea-

water, and

daily

solution

renewal)

a%ye Aroclors 1254 and 1221 were
(mlxed tap evaltuated for toxlc effect with Corexit
or 76h4 (welght ratio 15719) as an
seawater) emulsitying agent. Since only two ftish

were used for each exposure, the author
notes that the results are only
preliminary, However, PCR™s appeared to
be tess toxic to Attantic salmon parr
than chiorinated hydrocarbon pesticides.

a® (weekly Aroclor 1254 sotutions or

solutlon susvensions Wlth Corexit 766k at varied
change, concentrations in seawater resulted in
seawater) varyina toxiclty of the Aroctor. Corexlt

was not fethat at 1900 ppm but caused
subjethal brnchial edema at

Tracy, et al
(2969),
AKIC-383L

Tracy, et al
(1969),
AMIC-3334

Portmann, et
al (19713,
AMIC=-7701

Portmann, et
al (1971),
AMIC~-7701

Portmann, et
al (1971,
AMIC-7701

Zitxo
(1970},
ANMIC-23

Witdlsh
(19701},
AMIC-69



Toxlclty,
Actlive
Ingredient,

Exper|mental
Varlables,

Fleld Fleld Controlled

c0T-v

Compound Organisa Study Location Poa or Noted Comments Reference
concentrations down to 0.19 pom. The
author notes a posslble synerglstlc
effect between the two compounds.
Corex|?t 7664 Gammarus 8SA - 0.19 (S8) a* same as above ¥lidlsh
oceanlcus (weeklysol (1970),
utlon ANMIC-~-R9
chanae,
seanater)
Corexlt 8666 Crangon 8SA - 3300 (T2) a#(contin- One hundred-forty surface actlve Portmann, et
crangon uous acpr- 8gents, solvent emulslfiers, pesticides, al
ation, soa-Potychlorinated biohenytls, pure (1971),AMIC-
water, and Inorganic, and organlic chemicals were 7701
daily evaluated agalnst as many as ten marlne
solution organlsms. The authors noted that most
renowal) published data of thls type deal wlth
toxlclty ot chemlcals to freshwater
organisms.
Coumaphos Rasbora BCFA == 0.0L6 (T2) a¥,cyeyf, One hundred sixty-four Alabaster
heteromoroha and hard (HHW) pesticlides, wetting agents, and (1969),
BSA or miscellaneous water pollutants showed a AMIC-5425
SCFT(SH) wide range of toxlclty spanning 12 orders
synthetlc of magnitude., Knowilng the toxliclty and
dilution percentage of all components of »
water, or formutatlon did not result In easy
seawater predlctabitity of the toxiclty of a
for some mixture of materlals. Sometimes
specles pestlcides were most toxlc in hard water
and soretlmes the opposlte was true,
Testlng the actual material as sold was
found to be essentlal,
Co=Ral Morone B8SA -— 62 (Tw) aycydresfy All compounds were Investlgated Wetiborn
saxatitls ] because of thelr probable usage In (1971),
(tingert ings) hatchery productlion of white bass. AMIC=-5571
Comnounds that can be used at recommended
concentrations were Aquathoil, Casaron,
Lindane, and Terramycln concentrate.
Those that should not be used were
Acrlflavine, Rayluscide, Malachlte green
oxatate, and Malathlon.
Co-Ral Mercenarla t -— 9.12 (T2} - The etffect of 52 pestlcldes on Davis, et al
mercenaris embryonlc development of clams and
(eg9s) oysters was reported. Synergistlc {1969) yAMIC~

effects wlth solvents
Most of the compounds

Were also reported.
affected

5990
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Co-Ral
Co-Ral

Co-Rat

Craine OSR

Cresols

Cresols

Mercenaria
mercenaria
(tarvae)

Crassostrea
virglinlca
(eqgs)

Crassostres
virainlca
(1arvae)

Crangon
crangon

Agonus
cataohractus

Carclinus
maenas

BSA

8Sa

BSA

5.21 (T 12}

.11 (T2)

greater than
1.0 (T 14)

330-1000 (T2)

10-33 (T2)

10-100 (T2)

develogment more than survlvale. Some,
however, drastically reduced 1arval
growth. ~ The authors point out the
necessity of evaluating the etfects of
pesticldes on all tife stages of an
organlsm and note the possiblilty of
selecting chemicals for pest control that
would not have serjous effect on
shalltish.

- same 3as above
- same as above
- same as above

ax{contin- One hundred-forty surtface actlve
uous acr- agents, solvent emutsiflers, pestlicides,
etion, gea-polychiorinated biphenyls, pure

water, and Inorganic, and orqanic chemicals were
daily evaluated aqalnst as many as ten marine

solution organlsms. The authors noted that most

renewal) published data of this type deal wlth
toxlclity of chemicals to freshwater
orqanisms.

ait{contin- One hundred-forty surtface actlve

uous aer- agents, solvent emulsiflers, pestlcides,

ation, sea-polychiorinated biohenytls, pure

water, and lnorganic, and organic chemicals were

daily evaluated against as many as ten marine

solution organlsms, The authors noted that most

renewal ) publlshed data ot this type dea! wlth
toxliclty ot chemlcals to freshwater
organlisms,.

ax(contin- same as above

ucus aer-

ation, see-

water, and

daily

solution

renewal)

Davis, et atl

(1959}, AMIC~
5990

Davis, et al

11969 ,44IC~
5990

-Davls, et

at (1969),
ANIC-5990

Portmann, et
al (1971),
AMIC-7701

Portmann, et
al (1971),
AMIC-7701

Portmann, et
al (1971),
ANIC=-7701
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Cresols

Cresols

Crossguard

Crotothane

Crow solvent M

Organlisa

Fleld
Study Locatijon

Cardlum edule BSA

Pleuronectes
platessa

crangon
crangon

Rasbora
heteromorpha

Crangon
crangon

BSA

BCFA
and
BSA

BSA

Fleld

Toxlclty,

Active

Ingredlent,
Pom

gqreater than
100 (72)

10-33 (T2)

3.3-10 (TW)

0.07 (T2)

33-100 (T2)

Experimental

Varltables,

Controtlied
or Noted

at:{contin-
uous aer-

ation,
water,
daily

soa-
and

solntion
ronewal)

a#(contin-
uous aer-

water,
daily

and

solution
renewal)

ax(contin-
uous azr=

ation,
water,
daily

end

solution
rencval)

aty,cqe,f,

hard
(HW}or

soft (SW)
synthetlc
dllution

nater,

or

seawater
for some
specles

a#(contin-
uous 86r-

atlon,

dally

solution
renewal)

Reference

same as above

One hundrad-forty surface active

agents, solvent emulslflers, pestlcldes,
ation, sea- polychiorlinated blphenyls, pure
Inorganic, and organic cherlcals were
evatuated agalnst as many as ten marlne

organlsms,.

The authors noted that most

pubtlshed data of thls type desl wlth
toxlclty of chemlcats to freshwater

organlsase.

One hundred-forty surface active
agents, solvent emulsiflers, pestlcides,
sea-potychlorinated blphenyls, pure
Inoraanlic, and orqanlic chemicals were
evaluated agalinst as many as ten marlne

organisms.

The authors noted that most

pubilshed data of this type deal with
toxlcity of chemicats to freshwater

organisms,

One hundred sixty-four
pestlcides, wetting agents, and
miscellaneous water polfutants showed »

wide range of toxicity spannlna 12 orders

ot m3ianitude.

Knowlng the toxliclty and

percentage of all comoonents of a
formulation did not result In easy
predlctabltilty of the toxlcity of a

mixture of materjials.

Sometimes

pesticides were most toxic In hard water
and sometimes the opposite was true.
Testlng the actual material as sold was
found to be essentlal.

One hundred-forty surface actlve
agents, solvent emulsiflers, pesticldes,
3€8-pofychlorinated biphenyls, pure
water, and Inorqganlc, and organic chenlcals were
evaluated against as many as ten marlne

organisms.

The authors noted that most

pubilshed data of thls type deal with
toxiclty ot chemicals to freshwater

organlises,

Portmann, et
atl (1971),
AMIC-7701

Portmann, et
al (14711,
AMIC~-7701

Portmann, et
at

(1971) ,ANIC~
7701

Alabaster,
(1969) , AMIC~
S42%5

Portmann, et
al (1971,
AMIC-7701
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A moblle bloassay unit was
utiflized to conduct this study of
municlpal wastewater contalning the
indicated toxlcants. Rlver water was

€ry NIy Cu, CN, and Pimephales BSACF Grand River between asCyey used as dlluents The concluslon was Zitilch
In promelas (ML) at 1.25-3.75 conductivl reached that synerglstic or additlive (1969},
Wyoming,MIch percent (T3} tys Ni, toxlc effects occurred since toxlclty was AMIC-2906
1qan Cus Cry greater than that of any of the ions
CNy and ZIn slingly.
Cry NI, Cu, CN, and Catostomus BSACF Grand RIver between AyCyey same as above Ziltlch
In commerson| MLy  at 1,253, 75 conductlvl (1969},
WyomingsMlich percent (T3} tyes NIy AHXCPZQFG
l9an Cuy Cry
CNy and In
cs Wolffis L - 100 (K) Hunterts A1l compounds were harmful to Worthley, ot
papulifera medium duckweed to gome degree, Decreaged al, (1971),
diluted populations were noted at non-lethal AMIC-3233
1:5 concentrations and some compounds

(Malathion and 2,l4-D) caused teratogenic
effects at concentrations as low as 1 ppm.

CuCl2 2H20 (as Cu) Platymonas L - approxe.i.0 (K) SSMN and NTA stimulated atgat growth In Erlckson, et
subcordi- NSHW cul tures without added copper and reduced al (1970},
formis toxlcity of copper at at! levels of AMIC-443

copper addltlon. See information on
CuC12.H20 (as Cu) under authors cited for
further Inforratlon.

CuC12 2H20 (as Cu} Porphyridium L - approx. 0.5(K) SSM and same as above Erlckson, et
cruentum NSHW al (1970),
AMIC-LLY
Cull2 2H20 (as Cuw) Sketetonema L - approx. 0.15 SSM and same as above Erlckson, et
costatum Ky NSHW al t1970Y,
AMIC-449
Cull12 2H20 (as Cu) Amphldinlum L -— tess than 0.05 SSM and same as above Erlckson, et
carterl| (X) NSH at (1370),
AMIC-449
CuCl2 2H20 (as Cu} Chaetoceros L - approx. 0.05 SSM and same as above Erlcksonset
sp (K) NSH at (1970),
AMIC-449
CuCli2 2H20 (as Cu) Cyclotella L - approxe 0.15 SSM and Same as above Erlckson, et
nana xy NSH al (1970),
AMIC-449
CuClz 2H20 (as Cu) gggiiifii:a L - %?0 (50 percent g%ﬁ and same as above Ericksen, et
hd al (1970),
AMIC-4l,9
CuCl2 2H20 (a3 Cu) Isochrysis L -- Approx, 0.2 K) SSM and same as above Erickson, et
Gelbana NSwW al (1970},
”

AMIC-IN S
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Experlmental

Compound

CuCl2 2H20 (es

CuCl2 2H20 (as

CuCl2 2H20 (as

CuCl2 2H2¢ (as

Cunltate RQ 24

Cunliate RQ 24

Cunjilate RQ 24

Cu)

Cu)

Cu)

Oorganism
Monochryals
Lutherl

Nannochloris
oculata

Nitzschle
closterium

Fleld
S tudy

Olisthodiscus L

luteus

Satlwmo
galrdnerl

Rasbora
heteromorpha

Rasbora
heteromorpha

RCFA
and
BSA

BCFA
and
BSA

BCFA
and
B8SA

Fletd
Locatlon

Toxlclty,

Actlve

Ingredlent,
Ppm

Approx, 0.5
(K

Approx. 0.5
(X)

Approx. 0.05
(K

Approx. 0.05

0.5 (T2,
hardwater)

1.6 (T2,
softwater)

0.9 (T2,
hardwater}

Varlables,
Controlled
or Noted

SSM and

SSM and
Nsw

SSM and
NSW

aticeent,
hard

(HH) or
soft (SHW)
synthetlc
dliution
water, or
seawater
for some
specles

a¥ycreyly
hard (HW)
or soft
(SW)
synthetlc
ditution
Water,
orseawater
for some
species

a%ycqe,yty,
hard (HH)
or soft
(SH)
synthetlic
dilution
wWater,

Comments

same as above

same a2s above

same as above

One hundred slxty-tfour
pestlcldes, wWwettina agents, and

miscellaneous water ocoltutants showed a
wlde range otf toxlcity soanning 12 orders
Knowilna the toxlclty and
percentaqe of all comoonents o! a
formulation dld not resutt In easy
predictablilty ot the toxliclity of a

ot maan]tude.

mlxture of materlals. Sometimes

pesticides were most toxlc ln hard water
and sometimes the opposite was true.
Testing the actual materlatl as sold was

found to be essential.

same as above

same as above

Reference

Erickson, et
al (1970),
AMIC-yL49

Erickson, et
al (1970)7
AMIC-uL9

Erickson, ot
el (1570),
AMIC-UL9

Erickson, et
cl (1970),
AMIC-YLS

Alabaster
(1969) ,ANIC~
5425

Atabaster
(1969),AMIC~
5425

Alabaster
(1969) ,AMIC~
5425



LOT~vV

Cupric ammoniun
sultfate {as Cu)

Cupric chioramine

Cuoric sultate

Cubric sultate

Cuprinol

Phormldium
amb i guum

Phormidlium
amblquum

Satvelinus
fontinalis
{(6=-8 in.)

Salveflnus
fontinatlls
(6-8 in,)

Crangon
crangon

L - 0.5-10.0 (16
percent growth
Inhibitaedid)

L - 0.5-10.0 (100

percent growth
Inhiblted 14)

BCFA == 0.038-0.069(S8B
6 and 21)

BCFCH == 0.017-0,033(S8
3N

B8SA - 3.3-10 (T2)

orseawater
for some
specles

- 0! 74 chemlcals evatuated as
alglclidesy, oniy 9 were more toxic than
CuSO4. None inhlblted growth of
mat-formlng algae for more than 2 weeks,
CuS04 formulated wWwith certaln wettling
aqents was more toxic than CuSO4 atlone.
Copper chloramlne was atso found to be
more toxic than CuSO4. No wetting agents
were found to be inhlbltory at the
concentrations investigated (0.05 and
0.005 ppm}. Also reported are tactors
affecting growth of algae in canals to
determine whether there were leads to
controlling algae by environmental
management. No practlcal environmentat
mexns were found.

- same as above

a%*,cy0efva The seven blood characterlistics
of brook trout studled were red blood
count, hematocrlt, hemoaloblin, plasma
chtorlde, plasma glutamlc cxalacetic
transaminases osmolarity, and total
proteln. Statistlcally slaniflcant
changes were noted in 5 characteristics
after 6 davys. Measurable decrease In
plasma glutamic oxalacetic transaminase
was the only change noted after long-tera
exposure to lower concentrations. The
authors state that flsh blood study can
be used as 3 measure of thelr physlcatl
condltlon and long-range forecasting of
reproductive success and survival.

a%,creytyq same as above

ax(contin- One hundred-forty surface act]ve
uous aer- 23gents, sotvent emulsitiers, pesticides,
ation, sea-polychlorinated blbohenyls, oure
water, end Inorganic, and orqanic chemlcals were
daily evaluated against as many as ten marlne
solution orqanismse. The authors noted that most
renewal } published data of this type deal wlith
toxlclty of chemlcals to treshwater
organisms,

Otto (1970),

ANIC-892

Otto (1970),

AMIC-892

McKim, et al

(1970}%,
AMIC-3828

McKim, et
(1970)
ANIC-3828

Portmann,
al (1971),
AMIC-7701

et
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Fleld
Compound Organisa S tudy
Cus Nl,y Cry CNy and Plmephales BSACF
In cromelas (ML)
Cuy Ni, Cry, CN, and Catostomus BSACF
In commersonl (ML)
cx Fundutus BSA
heteroctiltus
cx Nerels virens B8SA
Cyanides Leoonls 8SA
macrochirus

Flald
Locatlon

Toxlelty,

Active

Ingredient,
Ppm

Grand Rlver
at
Wyomlng,Mich
lqan

Grand River
at
Hyoming,Mich
lgan

between
1.25-3,75
percent (T3)

between
1.25-3,75
percent (T3}

0.00051-0.00225

(TW)

0.00078-0.0071
(Tu)

Experimental
Varlables,
Controlled

or Noted Comments

a,c,e, con- A moblle bloassay unlt was

ductivity, utiftlzed to conduct thls study of

N1,Cu,Cr, municlpal wastewater containlng the

CN, and Zn Indicated toxlcants. Rlver water was
used as dlluent., The concluslion was
‘reached that synergistic or addltlive
toxlc effects occurred slnce toxlclty was
greater than that of any of the jfons

singly.

a,c,8, con- same as above

ductivity,

Ni,Cu,Cr,

CN, and Zn

at,cre, A laboratory nrocedure based on

and Standard Methods for 3h-hr toxliclty

synthetic. determinations of crude ol!l and

seawater olt-dlspersant mixtures was described.
The dispersants varled conslderably in
toxlclty, ranging from 0.01 to 7.1 mi/1,
TLSO tor 96 hr. These dld not differ
slanlflcantiy from 240 hr vatues. The
dlspersants were deslgnated as CX, 00,
ci1, oD, AG, PC,y, MM, TN, BP, and NA wlth
no further description of thelr chemlcat
nature or source. Onfy a3 few bloassays
were conducted Wwith shrimp. Mollusks and
echinoderms were suggested as sultable
test animats. The authors stated that
the method could be used to test any
product tor toxlcity In seawater.

a%ycye, same as above

and

synthetlc

seawater

a®*ye, and This study was conducted to

synthetlc determine the retlatlve toxicitles ot 20

dilution common constltuents of Industrial wastes

water to a fish, an atga, and an Invertebrate.
The experiments were conducted over a
10-vear perlod for varled purposes. The
authors recommend bloassays with at least

three components of the food web.

Reterence

Zittleh
(1969),
ANIC-29306

Zittleh
(1969},
ANIC~-2906

LtaRoche, et
at (1970},
AMIC-44S

taRoche,yet
at (1970),
ANIC-4LS

Patrick, e?
atl (1968),
AMIC-S720
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Cysnldes

Cycloheximlde

Dalacide

Datapon

Dalapon

Physa

heterostropha

Phoraldlum
amblguunm

Rasbora
heteromorpha

Fish (not
speclfled}

Rasbora
heteromorpha

8SA

ACFA
and
asaA

BCFA
and
BSA

0.5-10.0 (66

percent growth

inhlbited)

620 (T2)

qreater than
100-1000 (K)

greater than
500 (T2,
hardwater)

a%,e, and
synthetlc
dltutlon
nater

aft,c,e,f,
hard (HW)
or soft
(SW) syn-
thetic
dilution
water, or
seawater
for some
specles

a*ycreyt,
hard (HW)
or soft
(SH)
synthetic
dllution
water, or
seawater
for some

same as above

0f 74 chemicals evaluated as
alglcldesy only 9 were more toxlc than
CuSO4. None Inhlblted arowth of
mat-formlng altcae for more than 2 weeks.
CuS04 tormulated wlth certaln wettling
aaents was more toxlic than CuS04 alone.
Copper chtoramlne was also found to be
more toxic than CuSO4. NoO wettlng agents
were found to be Inhibltory at the
concentratlions Investigated (0.05 and
0.005 pom}. Also reportfed are factors
atfecting growth of algae In canals to
determine whether there were leads to
controlling atgae by environmental
manaqement. No practlcat environmental
means were found.

One hundred slixty-four
pestlcldes, wettlna agents, and
mlsceltaneous water pollutants showed a
Wlde range ot toxliclty soannlng 12 orders
of maanltude. Knowing the toxlclty and
percantage of all components of a
formutation dld not result In easy
predlctabllity of the toxiclty of a
mlxture of materlals, Sometlmes
pestlcldes were most toxic ln hard water
and sometimes the ooposlte was true.
Testlng the actual material as sold was
found to be essentlal.

Approxlmate toxlcltles of
numer ous pesticides commoniy used In
Brltain were summarlzed. An excellent
brlef, general dlscusslon of toxlclty
testing ls also present.

One hundred sixty-tour
pestlicldes, wettlng agents, and
miscetlaneous water potlutants showed a
wide range of toxicity spannlng 12 orders
of magnitude. Knowlng the toxicity and
percentage of all components of a
formulatlon dld not result In easy
predictablilty of the toxlclty of a
mlxture of materlals. Sometlmes

Patrilck, et
al (1968),
AMIC=-5720

O¥to (1970),
AMIC-892

Atabaster
(1%63),
AMIC-5425

Mawdesley~-
Thomas
(1374) ,AMIC~
1056

Alabaster
(1969),
AMIC~-5425
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Fleld

Fletd

Toxiclty,
Actlve
Ingredlent,

greater than

greater than

qreater than

Compound Orqanlsne Study Locatlion Ppm
Datapon Rasbora BCFA == 43 (T2,
heteromorpha and softwater)
BSA
Dalapon Cardium edule BSA -
100 (T2)
Datapon Crangon B8SA -
crangon 100 (T2)
Deslapon Platlcthys BSA -—
ftesus 100 (T2}
o] 1.4 Palaemonetes BCF -

kadlakensis

0.08 (residue)

Experlimental
Variables,
Controlted

or Noted Comments

Retference

pestlcldes were most toxic In hard water
and sometimes the opposite was frue.
Testlng the actual materlal as sold was
found to be essentlal.

specles

at,Caeyf, same as 3above
hard

(HW) or

soft (SHW)

synthetlc

dltution

water, or

seawater

for some

specles

a#(contin- One hundred-tforty surtace actlve

uous aer- 3daants, solvent emulsltfiers, pesticldes,

ation, gea-bolychiorinated biphenyls, pure

water, and Inorganlc, and organlc chericals were

daily evaluated agalnst as many as ten marine

golution orqganlsms. The authors noted that most

renewal) pubi lshed data ot this type deal with
toxlclty ot chemlcals to freshwater
organlsmse.

a#t(contin- same as above

uous aer-

ation, soa-

water, and

daily

solution

renewal)

aw(contin- same as above
uous aor-

ation, sea-

water, ond

daily

solution

renewal )

a* Magnltlication of DDT and Atdrin
tagged with C~r14 occurred rapidly.

Atabaster
(1969) ,AMIC~
5425

Portmann, et
at (1971),
AMIC-770%

Portmann, et
al (t1971),
AMIC-7701

Portmann, et
al (1971),
ANMIC-7701

Johnson, et
al
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osp

0DD (C=1& labelled)

pOD (C-1& fabeltled)

00D (C-14 fabelled)

Palaemonetes,
Kadlakensis

Sorghum
halpanse

Estigmene
acrea

Physa spp

8CF -

L -
(Mod-

el

ecos
stem

(Mod=

ecosy
stem)

L
(Mod-
el
ecos
stem

0.0001 (SB3)

1 Ib per A
(NTE)

1 Ibper A
(K=NTE)

S5e6 {residue)

a®

8yCy 9y
standard
reference
water and
sand

8,C,0
standard
reference
water and
sand

8,Cc,g,
standard
reference
water and
sand

Blolaoglcal magnltflcatlon factors of 2900
to 114,100 dependlng on the specles were
found for DDT, and 22,8300 to 141,000 for
Aldrin. Marked deqradation of DDT as
determined by analysls for DDT
metabolltes occurred. The authors
conclude that aguatic invertebrates
Intfluence quatlty and quantity of
Insecticlde resldue passed via the flsh
food chaln,

same as above

This small Vaboratory modet
ecosystem procedure was develooed to
study pest]cide biodegradabllity and
ecoloalcal magnltication.
pathways In thls system were? (1)
sorqghur - caterpllier (farva), (2}
caterpliler (excreta) - Nedoaonlum, (3)
Oedogonlum - snalt, (&) Estlamene
(excreta) - dlatoms, (S5) Dlatoms -
ptankton, (6} Plankton - Cutex (larvael,
t7) Culex - Gambusla. The fish is the
top of the food chaln. Uslng
lsotoplcally labeled pesticldes (1
tb’acre appticatlon rate), residues were
determined for only sefected organisms
(snait, mosquito, and fjish) and water.
Reproduclblllty aopeared to be good. The
authors state that the method gives a
good estimation of the potentlal toxlclity
of pesticldes and their breakdown
products to a varlety of organisms and is
sultable for computer modellng.

same as above

same as above

The food=-chain

(1971) 4ANIC~
3820

Johnson,et
al (1971),
AMIC-3820

Hetcal(; et
al (1971),
AMIC-1495

Maetcatf, et
al (1971},
AMIC=~1495

Metcalf, et
a!l (1371,
AMIC-1495
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Toxiclty,

Active
Field Fleld Ingredient,
Compound Oorganisne Study Locatlion Ppm
D00 (C-1& Jabelled) DOaphnia magna L -- 1 1b per A
({Mod- (K=NTE)
el
ecosys
tem)
000 (C~-1& Jlabelled) Culex piplens L - S.8(resldue)
quinque- (Mod-
fasciatus el
eco
stem
00D (C-1& labelled) Oedogonium L -~ 1 Ib per A
cardiacun (Mod- (NTE)
el
ecos
stem
DOD (C~14 tabelled) Gambusia L 5 - 39.1 (resldue)
affinis (Mod-
el
ecos
stem
000 (C~1% labetiled) Diatoms L -- 1 1b per A
(Navicula, (Mod- (NTE)
Coscinodis- @1
cus, Dip- eco
loness, and gtem
Diatomella)
DDOD (C-14 tabetled) Protozoa L - 1 1b per A
(Nuclearia, (Mod- (NTE)
Coleps, el
Vorticella, eco
and stem
Paramecium
00D (C-14 fabelled) Rotifers L - 1 1b per A
{Asplanchnop- (Mod- INTE)
us, Notomat- el
ta, Buclaris, eco
Scardium) stem

Experimentat
Varlables,
Controlled
or Noted

Comments

8,C,8,
standard
reference
water and
sand

A9yCy Gy
standard
retference
water and
sand

B+Co Qs
standard
reference
water and
sand

39Cyqy
standard
reference
water and
sand

A9CyQy
standard
reference
water and
sand

8+C 9y
standard
reference
water and
sand

3+Cy 9y
standard
reference
water and
sand

Same

same

same

sanme

same

sSame

as

as

as

as

as

as

as

above

above

above

above

above

above

Reference

Metcalt, et
8l (1971),
AMIC-1495

Metcalt, et
atl (1971),
AMIC-1495

Metcalt, et
at (1971),
AMIC-1495

Hetcatlf, et
at (1971),
ANIC-1&95

Metcalt,et
al (1971},
ANIC~1495

Hetcalt, et
al (1971),
ANMIC-1495

Hetcalf, at
at
(1971) 4 ANIC-
1495
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00D (C=14 1abelled)

(Dy0™)

(pep™)

(os0™)

Hater

Angulils
rostrats

Esox niger

Saimo salsr

Clupea
harenqus

Scomber
scombrus

Limnephlius
rhomblicus
(tarvae)

L
(Moa-
tea)

FRL

FRL
FRL

FRL
FRL

FS

St. John,
NeBey Cane

St. John,
NeBes Cane

St. John,
N.Be.s Can,

St. John,
Ne.D.y Can.

St. John,
N.B., Cane.

Knights
Creek, Dun
County,
Wisc.

0,006
{resldye)

0.19 (resldue)

0.93 (resldue)

0.07 (residue)

0.01-0.04
(resldue)

0.02 (residue)

0.007 (whole
body resldue)

8,C,8,
standard
refeorence
water and
sand

pesticl

aythors polnt out that PCB Is tess toxlic
In an acute sense than organochliorlnes,

same as above

PCB"™s were found In hlaher
concentrations than organochlorine
des In atl fish analyzeds The

that tittle Is known of sublethatl PCB

effects, and that more knowtedge of PCB

distribution and effects Is needed.

debrls,

same as above

same as above

same as above

same 8s above

Samoles of water, siit, bottonm
bottom organisms,
taken jn 1966 from a creek adjacent to an

orchard which had been treated In
1963-1265 wlth varlous chlorlnated

hydrocarbon pestlicldes.
found in water samples.

No residues were

Sitt samples

contalned 0.002-0.013 ppm endrin and
0-0.005 pom dlietdrin.
0.011-0.025 ppm and 0.002-0.005 ppm

Endrin residues of

and fish were

dietdrin were found In debris samples.
Despite 1imlited control data, resjdue

analyses Iindicated that contamination of

the environment studled was limited.

Metcalf, et
al 1(1971),
AMIC~-1495

Zitko(1971),
AMNIC-371S

Z1ltko
(1971) 4AMIC~-
3715

2itxo
(19711 ,ANIC-
3715

Zitko (1971),
AMIC-3715%

2itko(1971),
ANMIC-3715

Moubry, et
al
(1968) , AMIC-
3753
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Fletd
Study Locatlon

Organlsm
Rhinlchthys FsS

atratulus

Gammarus sp. FS

Salvellnus FS
fontinalls

Semotlius FS
atromacul atus

Cottus bailrdl FS

Slalls sp. FS
(I1arvae)
Carasslus L
auratuys

Daphnla magna BCF
(adult)

Fletd

Knlahts
Creek, Dun
County,
Wisc.

Knlghtsg
Creek, Dun
County,
Wisc.

Knlghts
Creek, Dun
County,
Wisc.

Knlghtsg
Creek, Dun
County,
Wisca

Knjghts
Creek, Dun
County,
Wlsce.

Xnlghts
Creak, Oun
County,
Wisce

Toxliclty,

Active

Ingredient,
Ppom

0.78
(fat
regidue)

0.007 (whole
bodyresldue)
residue)

0.26-1.04
(fat
residue)

0.53-0.67(tat
resldue)

0eb=0.47 (fat
resldue)

0.003
(wholebody
resldue)

0.1-0.8
(resldue)

0.6 (resldue)

Experlmentat

Varlables,
Controtted
or Noted

a*

av

same as above

same 3as above

same as above

same as above

same as above

same as above

Gotdflsh were exposed to
Increasing corcentrations of DD0T and
resldues determined after 21 days of
exposure. Most ONT had been converted to
DDE. Phenobarltal had no signitlcant
eftect on Insecticlde reslidues.

Maaniflcatlon of DDT and Aldrln
tagqed wlth C-14t occurred raoldty.
Blotoalcal magniticatlon factors ot 2900
to 114,100 dependling on the specles were
found for ONT, and 22,800 to 141,000 for
Aldrin. Marked dearadation of DOT as
determined by analysis for DDT
metaboll tes occurreds The authors
conclude that aquatic Invertebrates
Intiuence quati{ty and quantity of
Insecticlde resldue passed via the tich
food chain.

Moubry, et
al (1968,
AMIC-3753

Moubry, at
al (1968,
AMIC-375%

Moubry, et
alt (1968},
AMIC~3753

Moudbry, et
al (13968),
AMIC~-3753

Moubry, et
at (1968),
AMIC-3753

Houbry, et
sl (1968),
AMIC-3753

Young, etal
1971y,
AMIC-X796

Jehnson, et
al

(1971) 4AMIC~
3820
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000

oDo

ooo

[11o]v]

oon

000

000

020

000

Palaemonates
kadlakenslis
(adui t)
Daphnia magna
(adult)

Palaemonetes
Kad]akensls
(adul t)

Archooll tes
Interruptus

Orthodon
microlepl-~
dotus

Pomoxls
nigromaculaty
s
Aechmophorus
occldentatls

Bucephala
clanqula

Larus spp.

Larus .
delawarensls

Merqus
merganser

Plank ton

:Ing

8CF

BCF

FL

FL

FL

FL

FL

FL

FL

Clear Lake,

Cat,

Clear
Cat.

Clear
Calte

Clear
Cat.

Clear
Cate

Clear
Cal.

Clear
Cal.

Clear
Caf.

Clear
Cal.

Lake,

Lake,

Lake,

Lake,

Lake,

Lake,

Lake,

Lake,

0404 {residue)

0.0001 (SB3)

0.0001 (SB))

316 (tlesh
residue)

0.5-7.0 (flesh
residye)

10-24
{flesh
residue)

16-2,800 (fat
resldue)

132 (fat
residue)

6R-2,134 (fat
resldue)

100-1,020 (fat
resldue)

greater than
8-80 (tat
resldue)

10.9 (residue)

same as above

same as above

sSame as above

Resldue analysis results mainly
for TDE In tish, blrds, and ptankton from
1959 through 1965 were renorted. The
residues primarily resulted from
applicatlon of 00T to farmiand and for
gnat control. In some cases, data for a
single animal In one vear were glven.
Prlimary emphasls was on Jargemouth bass
and white catfishe The general leve! of
TDE contamination In blrds and flsh
declined markedty from 1958 to 1965,
This decline correlated directiy with
strlct timitatlion by permits ot DOT
aoplications durlng the latter years.

same as above

same as above

seme as above

Same as above

same as above

Same as above

same as above

same 3s above

Jonnson, et
at(1971),
AMIC-3820

Johnson,et
al (1971),
ANIC-3820

Johnsonset
al (1971),
AMIC-3820

Linn, et af
(19691, °
AMIC-5521

Linn,et al
(1959),
AMIC~S521

Linn, etal
(1969),
AMIC-5521

Linn,et al
(1969),
AMIC-5521

Linn, et a!
(1969),AMIC~
5521

Linn, et al
(1969), AMIC-
K821

Linn, et at
(1969) 4 AMIC~
5521

Linn, etal
(1969),
ANIC-5S521

Linn, et al?
(1969),
AMIC-5521
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Compound

ooD

ono

oo

ono

ooo

o000

ss]y)

00D

ono

Orqganism

Archopllites
Interruntus

Ictalurus
catus

Tetatlurus
catus

Lavinia
exitlcauta

Leoomls
cyanellus

Lepoomls
cyaneltlus

Mlcropterus
salmoides

Mlcronterus
salmoldes

Perca
flavescens

Lepomls

Fleld

Stuay

FL

FL

FL

FL

FL

FL

FL

FLR

FLR

Fleld
Locatlon

Clear Lake,
Cat,

Ctear Lake,
Cal.

Ctear Lake,
Cate.

Ctear Lake,
Cat.

Clear Lake,
Cale.

Ctear Lake,
cat.

Clear LlLake,
Cate

Clear Lake,
Cal.

93 samptlng
statlons In
Mass.

93 sampling

Toxlcltys

Actlve

Ingredlent,
Ppm

3,972 (fat
resldue)

1.3-184 (tiesh
resldue)

220-2,350 (ftat
resldue)

less than 1-2
{tiesh
residue)

2 (tlesh
residue)

103 (fat
resldue)

N.2-111 (flesh
reslduel

28-437 (fat
reslduye)

0.24-5.7
(resldue)

0-6.7

Experimental
Variabtes,
Controltled

or Noted Comments

- same as above

- same as above

- same Bas above

- same as above

- same as above

- same as above

- same as above

- same as above

- Flsh Indlgenous to Massachusetts
freshwater streams were anatyzed for DOT
and DDT metabolltes durlng 1965-1967.
Generally there was an Increase [n
pestlclide content during the three year
perlod.

- same 3s above

Reference

Linn, etal
(19659),
AMIC-5521

Linn, et
AL (19609}Y,
AMIC-56521

Linn, et
AL (19R4Q}Y,
AMIC-5521

Linn,et al
(19649),
AMIC-5521

Linn, et 8l
(1969) ,AMIC=
5521

Linn, et al
(1969) ,AMIC~
5521

Linn,et at
(13969),
AMIC-5521

Linn, etal
(19%59),
AMIC-5521

Lyman, et al

(1968),
AMIC~3839

Lyman, et al
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000

boo

000

070

[ [e]0)

00D

000

0oo

00D

000

000

000

0oo

gibbosus

Catostomus
commerson|

Ictaturus
nebulosus

Cyorinus
carplo

Esox niger

Notemlgonus
crysoleucas

Semotlius
corporatls

Ltepomis
macrochirus

Ambloniites
rupestris

Semotiius

atromaculatus

Micronterus
dotomleul

Afosa
pseudo-
harengus

Fundulus
heteroctitus

Notroois

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

statlons In
Mass.

93 samoling
statlons In
Mass.

93 sampling
statlons In
Mass.

93 samollng
statlons In
Mass.

93 sampllng
stations In
Mass.

93 sampnilng
stations In
Mass.

9% sampling
stations iIn
Mass.

93 sampting
statlons iIn
Mass,

93 sampiling
statlions iIn
Mass.

a3 sampling
statlons in
Masse.

93 sampling
statlons In
Mass.

83 samollng
stations In
Mass.

93 sampling
statlons In
Mass.

93 sampling

(residue)

0,03-12.5
(resldue)

1.2 (resldue)

0.24-1.9
(residue)

0.30 (resldue)

Nel15=2.7
(rasldue)

Ne07-4e3
(resldue)

6.48-2.3
{reslduae)

0.30-10.8
{resldue)

0.18-0.64
{resldue)

0.20-0450
(rasldue)

0.88 (residue)

1.7-3.6
(resldue)

0.3-2.0

-

Same

same

same

same

same

same

Same

Same

same

same

same

same

same

as

as

as

as

as

as

as

as

as

as

as

as

above

above

above

above

above

above

above

above

above

above

above

above

above

(1968),
AMIC-3839

Lyman, et ol
(1968),
AMIC~3839

Lyman, et al
(1968),
AMIC-3839

Lyman, et al
(19638),
AMIC-3839

Lyman, etal
(195%) .,
AMIC-3839

Lyman, et ail
(1968),
AMIC-3839

Lyman, et al
(196R),
AMIC-~-3839

Lyman, et at
(19581,
AMIC-3839

Lyman, et al
(1968),
AMIC-3839

Lyman, et at
(1958),
AMIC-3839

Lyman, et at
(1968),
AMNIC-3839

Lyman, et al
(1968),
AMIC-3839

Lyman, et al
(1963),
AMIC-3839

Lyman, et atl
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o000

cornutus

Roccus
amerlcanus

Pomoxls
nigro-
maculatus

Lteoomls

aurltus

PhRlnlchthys
atratulus

Cyorinus
carplo

Catostomus
commerson|

Amelurus
nebul osus

Perca
flavescens

Fletd
Study

FLR

FLR

FLR

FLR

FR

FR

FR

FR

Fleld
Locat lon

stations In
Hass.

93 samoling
stations In
Mass.,

93 samollng
stations In
Mass.

93 samp!llng
stations In
Mass.

9% samoflng
statlons In
Mass.

St. Lawrence
River,
Montreal,
Canada

St. Lawrence
Plver,
Montreal,
Canada

St. Lawrence
Rlver,
Montreat,
Canada

St. Lawrence
Rlver,
Mpontreal,
Canada

Toxlclty,

Active

Ingredlent,
Ppm

(resldue)

0.4-1,.3
(resldue)

10.7 (resldue)

0.46 (resldue)

0.40 (resldue)

0.38(0.40 pom
max tissue
resldue)

0.38(0.40 ppm
max tlssue
resldue)}

0.38(0.55 ppm
max tlssue
resldue)

0.38 (0.4kpom
max tlssue
residuel

Experlmental
Varlabtes,
Controtfed

or Noted Comments

- same as above

-= same as above

-- same as above

- same as above

- Resldues of DND were measured In
water, mud, motluscs, and fish during and
after DOD aoplicatlon In 1967, Sampling
polnts were above the poinr of
apptication and 10 and 45 ml downstream.
Resldues from unknown sources were
detected upstream. Downstream resldues
vere more than twlce those obtalned
upstream (0.156 versus 0.369 ppm). The
hlighest concentratlion in an Indiv]idual
flsh was 1.81 ppm.

- same as above

- same as above

- same as above

(1960,
AMIC-3839

Lyman, et atl
(1968,
AMIC-1839

Ltyman, et af
(1968),
AMIC~3839

Lyman, et at
(1968),
AMIC-23839

Lyman, et al
t19648),
AMIC-3839

Fredeen, et
al (1970),
AMIC-534

Fredeen, et
al

(1970) 4ANIC~
s34

Fredeen, et
atl (1970),
AMTIC-534

Fredeen, et
al (1970),
AMIC~-53%



61T~V

poo Esox tuclus
onb Ambfoolltes
rupestris
ono Plsldlum sp.
onp Campeloma sp.

DOE (C-1& 1abaelled) Sorghum
halpense

DDE (C-14 labelled) Estlgmene
acrea

DDE (C-14 labelled) Physa spp

FR St. Lawrence
Rlver,
Montreal,
Canada

FR St. Lawrence
River,
Montreal,
Canada

FR St. Lawrence
Rlver,
Montreal,
Canada

FR St. Lawrence
River,
Montreal,
Canada

L -

(Mod-

el

eco

stc;¥

L -

(Mod-

el

ecos

stem

1 -—

(Mod-

D.38 (131
pommax tlssue
reslduel)

0.38(0.25 ppm
max tlssue
residue)

0.38 (0.001ppm

max tlssue
res]due)

0.38 (0.22ppm
max tlssue
resldua)

1 tb per A
{NTE)

1 ibper A
(K=NTE)

121.6
{resldue)

AsCy 9y
stendard
retference
water and
sand

33C2+ Qs

‘standard

reference
water and
sand

3yCr 9y
standard

same as above

same as above

same as above

same as above

This smal! taboratory model
ecosystem procedure was developed to
study resticlde biodegradabllity and
ecologlical magnification, The tood-chaln
pathrays In this system were! (1)
sorghum - caterpiller (tarval), (2)
cateroliler {excreta) - Oedogonium, (3)
Oedoqgonium - snajil, (&) Estigmene
(excreta) - diatoms, (5) Diatoms -
plankton, (6) Plankton - Culex (1arvae),
(7) Culex - Gambusia. The fish Is the
top of the tood chaln. Using
isotopically labeled pesticldes (1
tb/acre application rate), residues were
determined for only selected organisas
(snall, mosquito, and tlsh) and water.
Reproduciblt ity appeared to be good.
authors state that the method gives a
good estimatlon of the potential toxliclity
of pesticldes and thelr breakdown
products to a varlety of organisms and Is
sultable for computer modellng.

The

same 3as above

sane as above

Fredeen, et
al (1970),
ANIC-53%

Fredeen, et
al
(1970) 4y AMIC~
534

Fredeen, et
al (i1970),
ANIC=53%

Fredeen, et
al (1970),
ANIC-534

Metcalf, et
al (13711,
AMIC~1495

Metcalf, et
al (1971),
AMIC=1495

Natcalfty, et
al



OcT~v

- ——— - ————— -

Compound

0DE

ODE

1112

0DE

0DE

0DE

(C-1%

(C-14%

(C-14%

(C-1%

(C-14%

(C-1%

fasbelled)

tabelled)

fabelled)

labelled)

tabel|ed)

fabelled)

Toxlclty,

E€xperimental

Comments

Active Varlables,
Fleld Fletd Ingredlent, Controlled
organlsm Study Locatlon Ppm or Noted
al reference
oco water and
stenr sand
Daphnla maqna L - 1 tb per A aycy9ystan
(Mod- (K=NTE) dard
el reference
ecosys wWater and
tem) sand
Culex plolens L - 168.9(resldue) a,c,a,
quinque- (Mod- standard
fasoclatus el reference
eco water and
ste;¥ sand
Oedogonlum L - 1 b per & 39Cy Gy
cardlacum (Mod- (NTE) standard
el reterence
6coSs water and
stem sand
Gambusla L - 149.8 AasCy gy
aftinis (Mod- (residue) standard
ol reference
ecos water and
stenm sand
Diatoms L - 1 tb per 2 34C1Qy
(Navicula, (Moa- (NTE) standard
Coscinodis- el reference
cus, Dip- eco water and
loness, and gstem sand
Diatomella)
Protozoa L - 1 1b per A 29CyQqQy
(Nuelearia, (Mod~ (NTE) standard
Coleps, el reference
Vorticella, eco water and
and stem sand

Paremecium)

Same

same

sane

sane

same

same

as

as

as

as

as

as

above

above

above

above

above

above

Reterence

(1971) ,AMIC-
1495

Metcalt, et
al (1971),
AMIC-1495

Metcalt, et
al (1971),
AMIC~149S

Metcalt, et
al{1971),
AMIC-14L9S

Metcalft, et
a8l (1971),
AMIC-1495

Metcalt, et
atl (1971),
AMIC-1495

Metcalt, et
al (1971),
AMIC-1495



Tet-v

DOE

DOE

DDE

DDE

DDE

DOE

DNE

DOE

DOE

00E

ODE

DDE

(C=-1& {labelled)

(C-1% tabelled}

(Dy0™)

{(py0™)

(040"

(Dep™)

(0,0™)

(oep™)

(Dep™}

(ps0™)

Rotifers

L -

(Asplanchnop- (Mod-

us, Notomat-
ta, Euclaris,
Scardiun)

Hater

Anguli1la
rostrata

Esox niqger

Satmo salasr

Clupea
harenqus

Scombher
scombrus

Mytitus
edulls

Gadus morhua

Urophycls
tenuls

Hippo-
glossoldes
pfatessoldes

Sebastodes

el
800Ss;
stem

L -—
(Moda

el
ecosys
tem)

FRL St. John,
N.B.y Cane

FRL St. John,
NeBey Cane

FRL St. John,

NeBey Cane

FRL St. John,

NeBey Cane

FRL St. John,
N.B.y Cane

FRL St. John,
NeR.y Cane
FRL St. John,

Ne.Pay Cane

FRL St. John,
NeBes» Cane

FRL Ste. John,
NeBey Cane

FRL Ste Johne

1 Ib per A
(NTE)

0.008
(resldue)

0.5 (residue)

0.16 (resjdue)

0.22 (resldue)

0,06=-0,24
(resldue!}

0.07 {(resldue)

0.0?(resldue)

0.01 (residue)

0.02 (resldue)

0,01 (reslidue)

trace

8yC» Jy
standard
reference
water and
sand

8,0,
standard
reference
water and
sand

same a3s above

same as above

PCA™s were found In hlgher
concentrations than organochlorlne
pestlcldes |In atl fish anatyzed. The
authors point out that PCB is tess toxic
in an acute sense than organochtorines,
that 1ittle ls known of sublethal PC8
eftectsy, and that more knowledge of PCB
distrlbution and eftects ls needed.

same as above

same as above

same as above

same as above

same 3as above

same as above

same as above

same as above

same as above

Metcalt, at
al{1971),
AMIC~-1495

Metcalf, et
sl (1971,
AMIC-1495

Zitko{1971),
AMIC~3715

Zltko
(1971) 4 AMIC~
3715

Zlitko
(1974 ,AMIC~
3745

Z1tko(1971),
AMIC-3715

Zitko(1971),
AMIC-3715

Zitko
(1a71) (ANIC=-
3715

2Iitko (1971},
AMIC-3715

Zltko(1971)Y,
AMIC-3715

Zltko
1971y,
AMIC-271%

Zltko (1971),



ccl-vy

Compound

ODE

one

DOE

DOE

DOE

DOE

ONE

DDE

00€

1] 3

Fleld Fleld

Oorganlsm Study Locat!
marjinus NeBay
Carp FRL Misce.
Channet FRL Misce
catfish
Redhorse FRL Misce.
sucker
Glzzard shad FRL Misc.
Spotted FRL Misc.
sucker
Blueqgllls FRL Misce.
Redbreast FRL Misc.
sunflsh
Striped FRL Mlsc.
mutlet
Blue catfish FRL Misc.
Rock bass FRL Misce.
Freshwater FRL Misce
drus

on

Cane

states

states

states

states

states

states

states

states

states

states

states

Toxlclty,

Actlve

Ingredlent,
Ppm

(resldue)

0.03-2.93
residue (S8)

0.0L-42.3
resldue (SB)

0.03-0.36
resldue (S8)

0.27-1.54
resldue (SB)

0.29=0.45
resldue (SB)

0.04-0.81
resldue (S8)

0.02 resldue
(S|

0.08~4.55
resldue (SB)

1.87 resldue
(s8)

0.08-0.60
resldue (SB)

0.26 resldue
sy

Experimental
Varlables,
Controlied
or Noted

same

same

same

Same

same

Same

Same

same

same

same

same

as

as

as

as

as

3s

as

3s

as

as

as

Comments

rr s mem - ———-———- - o -~ " Y - T -

above

above

above

above

above

above

above

above

above

above

above

Reference

AMIC-3715

Henderson,
et 2l

(1971) ,AMIC~
1407

Henderson,
et al{1971),
AMIC-1407

Henderson,et
el (1971),
AMIC-1407

Henderson,
et at(1971),
AMIC-1407

Henderson,
et alti9~1y,
AMIC-1407

Henderscon,
et al {1971},
AMIC-1407

Henderson,
et al(1971),
AMIC-1407

Henderson,
etal (1971},
AMIC-1407

Henderson,
et at(1971),
AMIC=-1407

Henderson,
et at(1971),
AMIC~-1407

Henderson,
et al(1971),
AMIC~1407



ST~V

DDE

DOE

DOE

DDE

DOE

DDE

ODE

DDE

DDE

DDE

DDE

DDE

ODE

Bloater

Lake
whitefish

Lake trout

White crapple

Bigmouth
buftato

Smaltmouth
buftalo

Filathead
catfish

Goldeye

Halleye

Sauqer

Flannelimouth
sucker

Biack
bul thead

Hhite bass

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

Misc.

Misc.

Misce.

Misc,

Misc.

Misc.

Misc.

Misce.

Misce

Misc.

Misce.

Misce

Misc.

states

states

states

states

states

states

states

states

states

states

states

states

states

1.07-3.52
resjidue (S8)

0.34% rasldue
(S8)

D.04-0.98
residue (S8B)

D.03~0.23
resldue (S8)

De15-0.62
resldue (S8)

0.46 resldue
(sS8)

0.82 resldue
(s8)

0.03-0.29
reslidue (SB)

0.05 resldue
(S8)

0.38 resldue
(S8)

0.13 reslidue
(SB)

0.03-0.04
resldue (S8)

0.13 reslidue
(s8)

same

same

same

Same

same

same

Same

Same

same

same

same

same

sane

as

as

as

as

as

as

a8s

as

as

as

as

as

as

above

above

above

above

above

above

above

above

above

above

above

above

above

Henderson et
aft(gazyy,
AMIC~14D7

Henderson,
etal (1971),
AMTC-14L07

Henderson,
etal (1971),
AMIC-1L07

Henderson,et
a1l (19743,
AMIC-1407

Hendersonset
at (1971,
AMIC-1407

Henderson,at
al t1971),
AMIC-14107Y

Henderson,
etat (1971},
AMIC-1407

Hencerson,
et at(1971),
AMIC-1407

Henderson,
et at

(1971) ,AMIC~
1407

Hendersonset
al(1971),
AMIC-1L0O7

Henderson,et
al (1971),
AMIC=1407

Henderson,et
at {1971y,
AMIC=-1407

Henderson,
et at(1971),



het=y

Comspound

. - - " P . - = T =

00€

one

ODE

00€

00€

0DE

0DE

ONE

00E

00E

0DE

-—

Organism

Biack crappie

Largescate
sucker

Smalimouth
bass

Northern
squawnfish

Chisetlmouth

Kiamath
sucker

Ralnbow trout

Bridgellp
sucker

Arctic
qravyling

Qound
whitetjsh

Longnose
sucker

Flelo

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

Fletd
Study Locatlon

Misec.

Misc.

Misc.

Misce.

Misc.

Mlsc.

Misce.

Mlsce

Mlsc.

Misc.

Misc.

states

states

states

states

states

states

states

states

states

states

states

Toxlclty,

Active

Ingrediant,
Ppn

0.40-0.94

resldue (SB)

0.12-0.47
residue (SB)

0,30-0.9¢4
residue (SB)

0.48-1.87
resldue (S8)

0.14-0.70
resldue (SB)

0.02 residue
(S8)

0.08-0.50
residue (SB)

0.35 residue
(s8)

0.25 resldue
(sB)

0.27 resldue
(SB)

0.01-0.54
resldue (SB)

Experlmental
Variabtes,
Controlled
or Noted

same

Same

same

sSame

Same

same

same

Sane

same

sSame

sSame

Comments

Reference

. ———— = — - = - - -

as

as

as

as

as

as

as

as

as

as

as

above

above

above

above

above

above

above

above

above

above

above

AMIC-1407

Henderson,et
st (1971),
AMIC-1407

Henderson,et
at (1971,
AMIC-1407

Henderson,et
al (1971),
AMIC~1407

Henderson,et
at (197%),
ANTYC-1LO7

Henderson,
etal (1971},
AMIC-1427

Henderson,
etal (1971),
AMIC-1LO7

Henderson,et
at (1971),
AMIC-1407

Henderson,et
al (1971,
AMIC-1407

Henderson,
etal (1971),
AMIC-1407

Henderson,
etat (1971),
AMIC~-1407

Hen derson,e?
at (1971),
AMIC-1407
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ODE

ODE

00€E

DDE

00E

DOE

0NE

00t

oneE

DOE

White sucker

Yellow perch

Chain
plckeret

White cattish

Whlte perch

Goldflish

Pumpkinseed

Largemouth

bass

Brown
bul thead

Limnephlius
rhomblcus
(larvae)

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FRL

FS

Misc. states

Misce states

Misc, states

Misc. states

Misc, states

Misce states

Misc, states

Misc. states

Misc. states

Knlghts
Creek, Oun
CountysHisce

0.05-4.82
resldue (S8)

0.03-2ebk1
resjdue (SB)

0.06 residue
(ss)

0.38-0.86
resldue (SB)

D.64-10.9
resldue (S8)

1.24 resldue
(se)

0,23 resldue
(SB)

0.10-5.85
resldue (S8}

0.08-1.65
residue (SB)

0.006 (whole
body resldue)

The Bureau of Sport Flsherles
continued Its tlsh monltoring program by
collecting 147 composite Tlsh samples
from S0 natlonwide monitoring statlons
durina the fall of 1969. Flsh were
analyzed for residues of 11
organochiorine Insecticldes, 1lplds, and
PCBYs.,

same as above

<ame as above

<ame as above

same as above

same as above

sSame as above

same as above

same as above

Samnles of water, silt, bottonm
debris, bottom organisms, and tish were
taken In 1966 from a creek adjacent to an
orchard which had been treated In
1963-1965 with various chlorinated
hydrocarbon pestlcldes. No residues were
found In water samples. Slit samples
contalned 0.002-0.013 ppm endrin and
0~0.005 pom dietdrin., Endrin resldues of

Henderson,
et al
{1971y,
AMIC~1407

Henderson,
etal (1971),
AMIC-1407

Henderson,
et at(1371),
AMIC-1L07

Henderson,et
21 (1874),
AMIC-1407

Henderson,
et al{1971),
AMIC-1407

Henderson,
et al
(1971),AM1C~
1407

Henderson,
et at
(1971),aMIC~
1407

Henderson,et
al (1971),
AMIC=-1407

Henderson,
et al(1971),
AMIC-1407

Moubry, et
3l (1968},
AMIC~3753
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Toxlcity, Experlimental

Active Variables,
Fleld Flela Ingredlent, Controlted
Compounad Organism Study Locatlon Pom or Noted Comments Reference

e o e e . " . = = ] Y e o S A W o A e e = = = - - - - - . -~ -

0.011-0,025 ppm and 0.002-0.006 ppm
dletdrin were found In debrls samples.
Nesplte limlted control data, residue
analyses Indlcated that contaminatlon of
the environment studled was timlted.

one Slalls so. FS Knights 0.00% - same as above Moubry, et
tlarvae) Creek, Oun (whotebody al (1968),
County, resldue) ANIC-375%
Wilsc.
DoE Gammarus so. FS Knights 0.01(whote - same as above Moubry, et
Creek, Dun bodyresldue) al (1968),
County, residue) AMIC-X78Y
Wisc,
DOF Salvellnus FS Knights 0.3-1.4(Tat - s3me 3as above Moubry, et
fontlnatis Creex, Dun resldue) sl (1968),
County, AMIC-1783
wlsc.
DDE Semotllus FS Knlghts 1.02-1.53(tat - same as above Moubry, et
atromacutatus Creeky Dun resldue) al (1958),
County, AMIC-3753
Wlsce.
ODE Cottus balrdl FS Knlahts 0.6-0.7 (fat - same as above Moubry, et
Crerek, Dun reslidue) at (1968},
County, AMIC-3753
Wlsc.
ODE Rhlnichthys FS Knlahts 1.92(tar - same as above Moubry, et
stratulus Creek, Dun residue) al (1968),
County, AMIC-3753
Wlsc.
DOE Engraulis Fn Pacitlc 0.,06-0.17(res - Pesticldes from the Columbla Stout
mordax Northwest idue) Rlver inta Puget Sound apparently (1368),
Coast, Grays contamlinated flsh constlitutlna commerclal AMIC~3738%4
Harbor, catches In Paciflc Northwest waters,
Wash. Resldues In these marlne products were

substantlatly lower than the FDA
tolerance tor beet (7 pom). Flsh from
focatlons near the mouth of the Columbla
River had hlgher pestlicide content than
ones caught farther away.



Let-v

DDE

1113

[+].13

DDE

0nE

00E

DDE

DDE

DDE

Sehas todes FM
tiavldus
Sehas todes FH
t1avidus

Platichthys FH
steliatus

Gadus FM
macrocenhatlus

Cancer FM
magister

Cancer FM
maqlster
Parophrys FM
vetulus

&

Merlucclus FM
groductus
Merluccius FM

productus

HWash,

Pacitlce
Northwest
Coast,
Hecate
Stralt, B.C.

Pacltic
Northwest
Coast,
Tiwaco,Wash,

Pacltle
Northwest
Coast,
Blalne,
Hash,

Paciftic
Northvest
Coast,
Blalne,

Pacltle
Northvest
Coast,
Nestruction
Istand,
Washe.

Pacitlc
Northwest
Coast,
Tiwaco,
Hash.

Pacltic
Northwest
Coast,
Rtalne,
Washe.

Pacltic
Northwes?
Coast,
Sarasota
Passage,
Hash,

Paciftic
Northrest

0.02-0.08
(residue)

0.09-0,42
(residuel

0.02(rasidue)

0.01 (resldue)

0.039{reslidue?}

0.03-0.04
{resldue)

0.01-0.09%
(resldue)

0.04=0,06
(residue)

D.04~-0o11
(residue)

sanme

same

same

same

same

same

Same

same

sSame

as

as

3s

as

as

as

as

as

above

above

above

above

above

above

above

above

above

Stout
(1968},
AMIC~3784

Stout
(1968),
AMIC=-2784

Staut
11968},
AMIC-~-3784

Stout
(1968),
AMIC-3784

Stout
(1968),
AMIC~-3784

Stout
(1968),
AMIC-3784

Stout
(196R),
AMIC-3784

Stout
(1968),
AMIC-3784

Stout
(19683,



geT~v

-— - —————

Compound

O0E

00E

DDE

ONE

DDE

DDE

0DE

- -————

Fleld

Organism Study
Mer lucclus FM
produc tus
Mertucclus FM
produc tus
(fishmeal)
Sebastodes FM
alutus
Carasslus L
auratus
Trlturus L
cristatys
Rana L

temporaria

Daphnla magna BCF
(adutt)

Toxlcity,

Active
Fietd Ingredlent,
Locatlion Ppom

Coasty Fort
Susany Washe.
Pacitlic 0.07(resjdue)
Northwest
Coast, Cape
Foulweather,
Ore.

Paciflc 0.27 (reslidue)
Northwest
Coast.
Aberdeen,
Hashe.
Pacltle 0.01 (resldue)
Northwest

Coast,

Hecate

Stralt, B.C.

- 4e7-8.2
(resldue)

- 0.23-0.64
(residue)

- 0,001-0.01
microgram
(resldue)

-— 1.8 (resldue)

——————— - ———

Experimental

Variables,
Controlled
or Noted

same 8s above

sg.e 3s above

same as above

Gotd?ish were exposed to
Increasing concentrations of DDT and
resldques determined atter 21 days of
exposure. Most DDT had been converted to
DDE. Phenobarital had no slaniflicant
etfect on Insectlcide resldues.

DDY caused hyperactivity In
exposed tadpoles. Thls caused Increased
caoture lunges of new?s thus Increasing
the predatory efficlency of the newts.
DDT had no apparent effect on the newts.

sSame 3as above

Magnificatlon of DDT and Aldrln
tagged with C-14 occurred rapidly.
Blotoqlcal magnliflcation factors of 2900
to 114,100 depending O0n the specles were
found for DDYT, and 22,800 to 141,000 for
Afdrin. Marked degradation of DDT as
determined by anatlysls for ODT
metabolltes occurred. TYThe authors

AMIC-3780L

Stout
(1968),
AMIC-37a4

Stout
(1968),
AMIC-3784

Stout
(1968),
AMIC-3784

Young, etal
(1971},
AMIC-3796

Cooke
(1971),
AMIC~381%

Cooke
(1971),
AMIC-3414

Johnson, et
al
(1971),AMIC~
3820
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conctude that aquatlc Invertebrates
Influence quallty and quantlity of
Insectlclde residue passed via the flsh
food chaln.

ODE Gammarus BCF -— 0.4 (resldue) E1d same as above Johnson, et
fasclatus -3 ]
(adul t) (1971} ,AMIC~-
3820
00E Palaemonetes BCF - 8.7 (resldue) a* same as above Johnson, et
kadlakensis al(137),
(adult) AMIC~3820
DDE Hexanenla BCF - 1.4 (resldue) a® same as above Johnson, et
blilneata at
(nymph) (1971) JAMIC-
3821
00€ Ischnuyra BCF - 0.2 (residue) a* same as above Jehnson, et
vertlicatls at
{nalad) (1971) ,AMIC~
3820
11013 Lihetlula sp. BCF - 0.02 (reslidue) a* same as above Johnsan, et
{nalad) al (1971},
AMIC-3829
DOE Chironomus BCF -— 8.1 (residue) a® same as above Johnson, et
sp. (larva) al
(1971) ,AMIC-
3820
DDE Daphnla magna BCF -~ 0.0001 (SB3) a* same as above Johnson,et
(adut t) at (1971},
AMIC-3821
DODE Gammarus BCF - 0.0001 (SB3) a* same as above Johnson,at
fasclatus al {1971y,
fadult) AMIC-3820
0DE Palaemonetes ACF -—— 0.,0001 (SB3) a® same as above Jahnson,et
kadlakensis al (1971,
(adult) AMIC-3820
DDE Hexagenla BCF -— 0.0001 (SB3) a* same as above Johnson,et
bitlneata at (1971,
(nymph} AMIC=-3822
ODE Ischnura BCF - 0.0001 (SB3) a* same as above Johnson,et
verticalls at 1971y,

{nalad) AMIC-3820
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Toxlclity, Experimental

Active Variables,
Fletd Fletd Ingredlent, Controlled
Compound Organlsm Study Locatlon Ppm or Noted Comments Reference
DOE Libeltulia sp. BCF - 0.0001 (SB3) ae same 3s above Johnson,et
(nalad) al (1971},
ANIC-X820
DDE Chlronomus 8CF - 0.0001 (SB3) a* same as above Johnson,et
sp. (tarva) at (1971,
AMIC~-3820
DDE Mlcropterus FL Clear Lakey 0.3-9 (flesh - Resldue analysls results malnly Linn, et
saimoldes Cal. residue) for TDE In fish, blrds. and plankton from AL(1969),
1959 through 1965 were reoorted. The ANIC~5521
resldues primarity resulted from
apoflcatlon of DOT to farmland and for
qnat control. In some cases, data for a
single anlmal In one year were gliven,
Prim3iry emphasls was on largemouth bass
and whlte cattish. The general level of
TDE contaminatlion In blrds and flsh
dectlned markedly from 1958 to 1965.
Thls decllne correlated dlrectly with
strlict llmltation by permlts of DOT
appllcations durlng the tatter vears.
DDE Mlcropterus FL Clear Lake, 82 (fat -- same as 3above Linn, et al
salmoldes Cal. resldue) (1969) ,AMIC~
5521
DDE Aechmophorus FL Clear Lake, 33-2,350 (fat - same as above Linn, er
occldentatlis Cat. resldue) AL (19K9}),
AMIC-5521
DODE Larus sop. FL Clear Lake, 300-402 -- same as above tinn, et al
Cal. {resldue) (1969),
AMIC-5521
0nE Larus FL Clear Lake, 92-2700 (fat -- same as above Ltinn, et al
delawarensis Cat. resldue) (1959) ,AMIC~
5521
DDE Perca FLR 93 sampllng 0.25-3.6 - Fish Indlgenous to Massachusetts Lyman, et al
ftavescens statlons In (resldue) freshwater streams were 3analyzed for ODT (1968),
Mass. and 00T metabol!ltes during 1965~1967. AMIC~-33839

Generally there was an Increase In
pesticide content during the three year
perliod.
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00E

DDE

0ODF.

DOE

DDE

DOE

DOE

DOE

00E

DDE

DOE

ODE

ODE

Leponmls
glbhosus

Catostomus
commersonli

Je talurus
nebutosus

Cyprinus
carplo

Esox nlger

Notemlgonus
crysoteucas

Semotliilus
corporalis

Lepomis
macrochirus

Ambloolt] tes
rupestris

Semotjlus

atromacutatus

Micropterus
dotomieul

a1 osa
pseudo=
harengus

Fundulus
heterociitus

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

FLR

93 sampling
stations |n
Mass.

93 sampiing
statlons In
Mass.

93 sampling
statlons In
Mass.

93 sampling
stations (n
Mass.

93 sampling
stations In
Mass,

93 sampling
statlons In
Hass.

93 sampilng
statlons In
Mass.

93 sampling
statlons In
Mass,

93 sampllng
stations In
Mass.

93 sampling
statlions In
Mass,

93 sampling
stations In
Mass,

93 sampling
statlons In
Mass,

93 sampling
stations In
Hass.

0.16-3.5
{resldue)

De16~4.6
(residue)

0.9 (residue)

1464, 8
(resldue)

0.B4-1,0
(resldue)

0.39-4,2
(resldue)

0.17-7ls
{reslidye}

D.18-bL.4
(residue)

0.76-4.3
(resldue)

Delbb~2.4
(residue)

0.3-0.82
(resldue)

1.08 (residue)

1e16~bal
(residue}

-

same

same

same

same

same

same

Same

same

Same

Same

Same

Same

same

as

s

as

as

as

as

as

as

as

as

as

as

as

above

above

above

above

above

above

above

above

above

above

above

above

abave

Lyman, et al
(1968},
AMIC-3839

Lyman, et al
{1968),
AMIC-3839

Lyman, et al
(19680,
AMIC-3839

Lyman, et al
(19A8),
AMIC~-3839

Lyman,et at
(1968),
AMIC-3839

Lyman, et at
(1958),
AMIC-3A39

Lyman, et al
(1958}),
AMIC~383%9

Lyman, et at
(i968),
AMIC-3339

Lyman, et al
(1968),
AMIC-3839

Lyman, et atl
(1968),
AMIC-3839

Lyman, et al
{1958y,
AMIC-3839

Lyman, et al
(1968},
AHIC-3839

Lyman, et at
(1968Y,
AMIC-3839
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Toxlclty,
Actlve
Ingredlent,

Fleld Fletd

Exoerimental
Varlables,
Controtled

—— e e e ve s et e .- ———

Compound Organjsme Study Locatlion Ppom or Noted Comments Reference
DOE Notropis FLR 93 sampling 0.50-2.6 - same as above Lyman, et 8l
cornutus stations In (resldue) (19638,
MASS. AMIC-1839
DDE Poccus FLR 93 sampling 0.34-1.4 -- same as above tyman, et at
amerlcanus statlons In (resldue) (1968),
Mass. AMTC-3839
DOE Pomoxls FLR 93 samplling 1.94(residue) - same as above tyman, et al
nigro- stations In (1968,
maculatus Mass. AMIC-3839
Ong fFundutus FLR 93 sampling 2.35 (resldue) =~ same as above Lyman, &t al
djaphanu stations In (1968),
Mass, AMIC-34839
oorf Notropis FLR a3 samplilng 0.53 (resldue) -~ same as above Lyman, et atl
anatostanus statlons in (1968),
Mass. AMIC-3839
DOE Lepoomls FLR 93 sampling 0.46 (resldue) -- same as above Lyman,et al
aurltus statlons In (1968),
Mass. AMIC-3839
00E Phinichthys FLR 93 sampling 0.48-0.50 - same as above Lyrman, et al
atratulus statlons In (resldue) (1968),
Mass. AMIC-~3829
0DE Cyorinus FR St. Lawrence 0.38(0.32 ppom - Resldues of DOND were measured In Fredeen, et
carplo Plver, max tlssue water, mud, mcltuscs, 3and fish durlng and at (1970},
Montreal, resldue) after DDD appticatlon In 1967. Sampllng AMIC-534
Canada polnts were above the polnt of
apptication and 10 and 45 m{ downstream.
Resldues from unknown sSources were
detected upstream. DownsStream resldues
were more than trwlce those obtalned
upstream (0.156 versus 0.369 ppm)., The
hlghest concentration In an [ndlviduat
tish was 1.81 ppm.
oneE Amelurus FR St. Lawrence 0.38(0.12 pom - same as above Fredeen, et
nebul osus Plvery max tlssue at (1470),
Montreal, reslidue) AMIC-534
Canada
00€ Percas FR St., Lawrence 0.38 [0.01ppm -— same 3as above Fredeen, et

fiavescens

Rlver,
Montreal,
Canada

max tlssue
resldue)

al (19701,
AMIC~-534
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DDE

00E

DOE

0DE

DOE

DOT (C-1&4 l1abelled)

ooT

ooT

oorT

oo7v

oor

ooT

{C-1&

(C-1%

{C-1b4

(C-1k

(C=14

(C~1&

1abalind)

fadbe! tad)

Iabelled)

Isbntted)

fabelien)

fabelled)

Esox luclus FR

Ambiloptltes FR
rupestris

Plsldlum sp, FR

Campelona sp. FR

Catostomus FR
commersonl

Daphnla magna BCF
tadul t)

Culex plplens RCF
(larva}

Daphnla magna BCF
{adul t)

Gammarus BCF
fasclatus

fadutt)
fOrconactes RCF

nals (adult)

Pataemonetes BCF
kadlakensls
(3dult)

Hexagenia ACF
blliinesta

St. Lawrence 0.38 (0.43

River,
Montreal,
Canada

ppmmax tlssue
resldue)

St. Lawrence 0.38(0.05 npnm

Rlver,

Montreal,
Coanada

St. Lawrence
Rlver,
Montreal,
Canada

St. Lawrence
Rlver,
Montreal,
Canada

St. Lanrence
Rlver,

Hontreat,
Canada

mex tlssue
resldue)

0.38 (0.04ppm
max tlssue
resldul

0.38 (0.09ppm
max tlssue
resldue)

0.38({0.32 ppm
max tissue
resldue)

6.7-9.2
(resldue)

13.9 (resldue)

0.0001 (S83)

0.0001 (SAD)

0.0001 (SBY)

0.0001 (S8B3)

0.0001(SBY

Bloloqlcal

found

Atdrin.

same as above

ssme as sbhove

same 3s above

same as above

same as above

Maqnltlcatlon of DDT and Aldrin
taqged wlth C-14 occurred rapidliy.
magniflcatlon tactors of 2900
to 114,100 dependina on the specles were
tor DDV, and 22,800 to 141,000 ftfor
Marked dearadation ot DDT as
determlned by analysls for ODT
metabolltes occurred.
concluyde that aquatlc Invertebrates
Intfluence quality and quantity of
Insecticlde residue passed via the flsh

food chaln,

same as sbove

same as above

S3me as above

same as above

same as above

same as above

The authors

Fredeen, et
al (1970),
AMIC-534

Fredean, et
al
(19709 ,AMIC-
536

Fredeen, et
al (13970%,
ANIC~S34

Fredeen, et
at (1970,
AMIC=-S534

Fredeen, et
al

(1970) ,a%1IC~
534

Johnson, er
al (1971),
AMIC-3820

Johnson,et
ar (1971),
AMIC-3820

Johnson,et
al (1971),
AMIC-3820

Johnsonget
al (1971),
ANMIC-X820

Johnson,et
al (1971),
AMIC-38218

Johnson, et
al (1971),
AMIC-3820

Johnsonse?t
al (1971),
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Comoound

Organjism

- - - —— =~

Fletd Fleld
Study Locatijon

Toxlclty,

Actlve

Ingredlent,
Ppm

Experimental
Varliables,
Controlled
or Noted

Comments

Reference

- e i = T 48 - > = - e — e rmE———— - —— . ——————-————— - -

0NT (C-1&

007 (C~-14&

00T (C-1&

00T (C-14

007 (C-1&

09T (C-16&

0DT (C-14&

poT (C-16&

1abelled)

labelled)

Iabellet)

1abetted)

iabelled)

label led)

label led)

labetled)

(nymoh)

Siphlonurus
sp {(nymph)

Ischnura
vertlicalls
{najad)

Libetluta sp.
(nalad)

Chlronomus
sp. (larva}

Culex ploiens
{tarva)}

Gammarus
fasclatus
{adult}

Orconectes
nals {adult)

Palasmonetes
kadlakens|s
(adul 1)

BCF -
Y J—
BCF  --
BCF -
ACF  -=
8CF -
BCF  ~-
BCF  --

0.0001 (S83)

0.0001(SB3)

0.0001 (SB3)

0.0001 (SB3)

0.0001 (SB3)

1.3-1.7

{(resldue)

0.2 (residue})

0.3-0,5
(residue}

ae

same

same

Same

Same

same

Same

same

Same

as

as

as

as

as

as

as

as

above

above

above

above

above

above

above

above

AMIC-3820

Johnson,et
atl (1971},
AMIC~3A20

Johnson,et
al (1971),
AMIC~T820

Johnson,e?t
at (1971),
AMIC-3820

Johnson,et
al (1971),
AMIC-42n

Johnson,et
al (1971),
AMIC-3B20

Johnson, et
al (1971),
AMIC-382N

Johnson,et
al (1971),
AMIC-3820

Johnson, et
al (1971,
AHMIC~3820



SET~V

oov

[s]0h §

00T

00T

00T

Dov

(C=-1b

(C-1%

(C-14

(C~1%

(C-1b&

fabetled)

laballed)

fabeiled)

fabelted)

ltabetled)

Iabetled)

Hexagenja
blilneata
{nymph}

Slphienurus
spe {nymoh)

Ischnura
verticalls
{nalad)

Libellula sp.

(nalad)

Chlronomus
spes (larva)

Estigmene
acrea

8CF
BCF
8CF
BCF

AcF

L
(Mod-~
el

sten)

0.3-1.7
(resldue)

1.1 (residue)

0s2-0cls
({residue)

0.04-0.1
(res{due}

0ete~2,2
(residue)

1 lbper A
(K=-NTE)

8t

av

3%

a¥

3yCe 9y
stendard
reference
vater and
sand

same as above

same 3as above

same 3s above

Same as above

Same as above

This smalil 1aboratory model
ecosystem procedure was develoned to
study cesticlde biodearadability and
ecotoglical magnitication. The food-chain
pathways In this system were?! (1)
sorghunr - caterpliter (larva), (2)
caterplller (excreta) - Dedoqonium, (3)
Dedogonlum - snall, (4) Estigmene
(excreta) - dlatoms, (5) Diatoms -
plankton, {6) Plankton ~ Cufex (larvae),
(7) Culex - Gambusia. The tish Is the

top ot the food chaln. Uslng
isotoplcatly 1abeled pesticldes (1
ib/acre appllcation rate), residues were
determined for onty selected organissos
{snall, mosquito, and flsh) and water.
Reproducibliity appeared to be good. The
authors state that the method qglves a
good estimation of the potential toxiclty
0! pesticides and their breakdown
products to a varjiety of organisms and is
syltable for computer modeling.

Jehnson, et
al (1971Y,
AMTIC-382%

Jahnson,et
al (1371),
AMIC-3820

Johnson, et
sl (1971),
AMIC-3829

Johnsen, et
at (1971),
AMIC-3320

Johnson, et
al (1971),
AMIC-T82n

Hetcatf, et
at (1971),
AMIC~1495
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Compound

ODY (C-1{& tabelled)

onr

007

onv

oot

por

onvy

oor

(C~16

(cC-1&%

(C-14

(C-14

1abelted)

fabelled)

labellead)

fabetted)

tabetled)

labelled)

labelled)

——— -

Nrganism

Protozoa
(Fuclearia,
Coleps,
Vorticella,
and
Paramecium)

Rotifers
(Asplanchnop-
us, Notomat-
ta, Euclaris,
Scardium)

Hater

Physa spp

Daphnla magna

Culex plplens
U0 =
fascistus

Oedogonjum
cardiacum

Gaabusla
atfinjs

Fletd Fletd
Study Locatlon

ecos
stem

L
(Moa-
el
ecos
stenm

L
(Mod-
ol
eco
stem

L
(Mod-
el
ecos
atem

L -
(Mod-

el

eco
stem

L -
(Mod-

el
ecosys
tem)

L -
(Mod-

el

eco

stem

L -
(Mod~

el

eco

stem

Toxiclty, Experimental

Active Varlabtes,

Ingqredient, Controtied

Ppm or Noted

1 fb per A AsCeQy

(NTE) standard
reference
water and
sand

1 Ib per A 3+CrQy

INTE) standard
reference
water and
sand

0.004 a,c,g,

{residue) standard
reference
water and
sand

22.9 (resldue) 8scy9,
standard
reference
water and
sand

1 tb oer A
(K=NTE)

AyCe Qg
standard
retference
water and
sand

8.3(residue) 3,Cy 9
standard
reference
water and

sand

1 1b per A 39Cy gy

(NTE) standard
reference
water and
sand

She2 (resldue) a,c,q,
standard
reference
water and
sand

same

same

same

same

same

as

as

as

as

as

as

as

as

Comments

above

above

above

above

above

‘above

above

- " " - - = A e S = D > = S - - - -

Reterence

Metcalt, et
al (1971),
ANIC~-149%

Metcatt, et
8l {1371),
ANIC=149S

Metcalf, et
al (1971,
AMIC-1495

Metcalf, et
al (1971),
AMIC~1495

Metcalf, et
al (1971),
AMIC=-1495

Hetcalt, et
at (1971),
AMIC-1495

Metcalt, et
al(1971),
AMIC~1495

Metcalt, et
sl (1971,
ANIC~1495
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00T (C-1&4 Ilabelled)

DOT (C-tk tabelled)

00T (C-14 tabelied)

00T (0,0™)

09T (pilys DDT
analogs)

Diatoms
{Navicula,
Coscinodis-
cus, Dip-
loness, and
Diatomella)

Satvellnus
fontinalijs

Salvellinus
fontinalls

Rasbora
heteromorpha

Limnephltus
rhomblcus
(larvae)

(Mod-

el

8003
stem

BCFCH --

BCFCH

BCFA
and
BSA

FS

Knlghts
Creeky Dun
County,Hisc.

1 1b per A
(NTE)

0.000003
(0.0256ppm
accumytlation
120 d)

BsC9Qqy
standard
reference
water and
sand

0.045 mg per kg a

(1.92ppm
accumulation
120 o)

0.03 (T1)

0.024 (whote
body residue)

a%sCamyty

_hard (HHW)

or
SOFT{SH)

synthetic
ditutlion
water, or
seanater
for some
specles

Metcalfy, et
al (1971),
ANIC-1495

same as above

This study was an attempt to Maceky et 3l
evaluate, under faboratory conditlions, €1970)
the relative importance of food and water ANIC-84&
as sources of DDT for fish and to retate
these cbservations to naturatl
environments, To simulate conditions In
Lake Michigan, fish were exposed to water
containing 3 olus or minus 0.3 not DOT,
and others were fed 3 ptus or minus 0.15
pom DOT (0.045 ma/kq/day) for 120 days.
Whote body accumutations were determined
throughout the test by measuring C-14
radioactivity In tishe The resuits show
that fish accumuliated 3.5 percent of the
DDOY avallable In the water and 35,5
percent of that avallable In food.
concliudédd that the food chaln Is the
major source of DDT In flsh,

It is

same as above Macek, et at
(1970},

AMIC-8LL

One hundred sixty-four
pesticlides, wettinqg agents, and
miscellaneous water polliutants showed a
wlde range of toxlcity soanning 12 orders
of maanltude. Knowing the toxicity and
percentaoce of all comoonents of a
formytation did not result in easy
predictability of the toxicity of a
mixture of materials. Sonretimes
pesticides were most toxic in hard water
and soretimes the ooposite was true,
Testing the actual material as sold was
found to be essential.

Alabaster
(1969),
AMIC-5425

Samples ot water, silt, bottom Moudry, et
debris, bottom organisms, and flsh were al (1968),
taken In 1966 from a creek adjacent to an AMIC~-3753
orchard which had been treated In
1963-1265 with varlous chlorlnated
hydrocarbon pesticldes. No resloues were
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Toxicity, Experimentat

Active Varlabtes,
Fleld Fletd Ingredient, Controliled
Compound Nrganism Study Location Ppm or Noted Comments Reference
tound In water samples. Silt <amples
contalned 0.007-0.01% opm endrin and
0~0.005 ppm dletdrin. Endrin residues of
0.011~-0.025 ppm and 0.002~0.006 ppm
dleldrin were found In debrls samples.
Desplte 1lmlted control data, resldue
analyses Indlcated that contamlnation of
the environment studled was fimlted.
00T (plus 0OT Slalls sp. FsS Knights 0.N016 (whole -—— same as above Moubry, et
anaftogs) {1arvae) Creek, QOun body resldue) sl (1Q88),
County, AMIC~375%
Wisce.
oNY (otus ONT Gammarus sp. FS Knights 0.003-0.013 - ssme as above Moubry, et
anafo1s) Creek, Dun (whole body at (196R),
County, resldua) AMIC-3753
Hisc.
00T (ptus DOT Satvellnus FS Knlghts 0.042-0,155 - same as above Moubry, et
anatogs) fontlnalls Creek, Dun (whole body al (19%8),
County,Wisce resldue} AMIC-3753
00T (olus DOT Semot] lus FS Knlghts 0.061-0,076 - same as above Moubrv,et al
analons) atromacutatus Creek, Nun {whole body (1968),
County,Wlsce. resldue) AMIC~-375%
0oDT (plus NOT Cottus balrdl FS Knights 0.034~-0.062 - same as above Moubry, et
anatogs) Creek, {whole body al (1dsm),
DunCounty, resldue) AMIC-375%
HWisce.
00T (ptus DOT Phinlchthys FS Knlahts 0.168 (whole - same as above Moubry, et
analogs) atratulus Creeky Oun body resl{due) at (1958),
County,Hisc. AMIC-375%
onT (otus DNT Saltvellnus FS Knilghts 0.92-3,87 {(tat =~ same as above Moubry, et
snalogs) tfontinalis Creek, Oun resldue) al t19s5%),
County,Wisc. AMIC~3763
bNT (plus DDT Semo?t fus FS Knlghts 1.81-2.36 (tat =~ same 3s above Moubry, e?
anslogs) atromaculatus Creek, Dun resldue) al (1968},
County,Hisc. AMIC-37%3
DDY (plus DDT Cottus balrdl FS Knlghts 1.53-2.58 (tat == same as above Moubry, et

anslogs) Creek, resldue) al (1968),
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09T (ofus 0DT
analogs)

Phinichthys
atratulus

ONT (plus 20 parcant Rasbora
non=lonlic heteromorpha
enulsifier, 610

percent naphtha)

09T (olus 20 percent Rasbora
non-lonic heteromorpha
emulsiftier, 60

percent naphtha, In

ascetone)

DOT (otus 24 percent Rasbora
suspending agents) heteromorpha

DOT (plus 3 percent Rasbora
esulsjiftlier, &4A heteromorpha
percent naohtha)

FS

ACFA
and
asa

BCFA
and
ASA

BCFA
and
BSA

BCFA
and
BSA

DunCounty,

Wisce

Knights 2.8 (tfat
Creek, Dun resldue)
County,Wisce

- 0.11 (T2)
- 0.02 (T2)
- 10,7 (T1)
- 0.11 (T2)

at#,c,0,l,
hard (LW}
or soft
(SW) syn-
thetic
dilution
water, or
seawater
for some
specles

at,c,0,f,
hard (HW)
or soft
{s4) syn-
thetic
water, or
seawater
for some
species

a%yceerty
hard (HHW)
or soft
(SH)
synthetlc
dlitution
water, or
seawater
for some
specles

a%yceesty
hard (HH)
or soft
(SW)
synthetic
dltutlion
natery or
Seanater
tor some
specles

same as above

One hundred sixty-four
pestlcides, wettlng agents, and

mlscetlaneous water poliutants showed a
vlde range of toxlclty soanning 12 orders
Knowling the toxicity and

ot maqgn]tude.,
percentage of all components of a
formulatlon dld not result in easy
predlctabliity ot the toxlcity ot a
mixture of materlals. Sometlmes

pesticldes were most toxlc In hard water
and sometimes the aopposite was true.
Testlng the actual materlal as sold was

found to be essential.

same as above

same as above

same as above

ANIC-3753

Moubry, et
al (1983),
AMIC-375%

Atabaster
(1969),
AMIC-5425

Atadbaster
(1869},
AMIC-5A425

Alabaster
1969},
AMIC-5425

Alabaster
(1969),
AMIC~-5425



OH1-v

Toxjclty, Experimental

Actlve Varlables,
Fleld Fletla Ingredlent, Controlled
Comoound Nrganism Study Locatlon Ppm or Noted Comments Reterence
DOT (plus 77 oercent Rasbora BCFA == 8.0 (T2) a%yCqee, 1, same 8as above Alabaster
Chins clay, 3 heteromorphs andBS hard (HHW} (1969),
percent calcium A or soft AMIC-5425
sulfate) (SH)
synthetlic
dltutlon

water, or
Seawater

forsome
specles
DOT (plus 77 percent Pasbora BCFA == 6.008% (T2) a%k,c,0,l, same as above Alabaster
Chine clay, 3 heteromorpha and hard (iW) 11969,
percent calcium ASA or soft AMIC~-S425
sutfete, In {34} ayn-
ACETVONE) thetic
’ water, or
soawater
for aome
specles
00T (p,0™-) Plmephales BSA -— 0.,0074% (T2) a*,Creytyk Rloassays conducted Lincer, et
cromejas (% 1 1enyand slmut taneousty Indicated that NOT was atl (1970),
cn) magneslum, conslderabty more toxlc to fathead AMIC~5509
sulfates, mlnnows under static condltfons than
Iron, under continuous tflow conditions.
calclum Necreaslng oxyaen and increasing
metabolltes may have enhanced DDT
toxlclty. An Identlcal study wlth Endrin
resulted In only stightiy higher toxlclity
under contlinuous flow condltlions.
Average pH, oxygen, and ammonla nltroqgen
were followed throughout the experliments,
The results were comprehensively
discussed takling Into conslderation many
contrlbuting ftactors.
00V {(o,0™-) Pimedhales BCFA == greater than a*,Creyfyk same as above Lincer, et
promelas (3 0.06 (T2) vlsnyand al (1970),
cm) magneslumy AMIC-5509

sulfates,
lron,
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007

007

oot

ooTv

oorv

oor

00T (psp™y C~-1&

(0,p™)

(p,0"™)

(0,0%)

‘D'D-’

fabelled)

Anqullia
rostrata

Fsox nlger

Saimo salar

Clupes
harenqus

Scomber
scombrus

Rasbors
heteromorpha

Gambusla
attinis
(0.1-1.5 Q)

FRL

FRL

FRL

FRL

FRL

BCFA
and
B8SA

St. John,
N.B,, Can.

St. John,
N.B., Cane.

St. John,
N.R.y Cane.

St. John,
N.fl., Can.

St. John,
NeBey Cane

-—

—

0.29 (resldue)

0.08 (resldue)

0.08 (resldue)

0.05-0.15
(resiaue)
0.07 tresidue)

0.013 (T1)

0.000041(S82)

calclum

3%yCoe,yf,y
hard (HRW)
or
SOFTISH)
synthetlc
dliutlon
Water, or
seanater
for some
species

ar

PCA"s were found In Nigher
concentrations than organochlorine
pesticldes In atl fish analyzed. The
authors point out that PCR is tess toxic
In an acute sense than organachiorines,
that 1{ttle is known of subiethal! PCB
effects, and that more knowledge of PCB
distribution and effects Is needed.

same as above

same as above

same as above

same as above

One hundred sixty-four
pesticides, wetting agents, and
mlsce)laneous water polliutants showed a
wide range of toxicity spanning 12 orders
of magnrjtude. KXnowing the toxici{ty and
percentage ot all comoonents of a
formulatlon did not result ln easy
predictabllity of the toxlcity of a
mlxture ot materials. Sometimes
pesticides were most toxic [n hard water
and soretimes the opposite was true.
Testlng the actual materfal as sold was
found to be essentjal.

DOT-resistant mosaultofish were
cotlected from a pond at Salinss,
Catifornia. Smaller flsh (100 mg)
a