
STP971-EB/May 1988 
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Acanthomyosis sculpta, 447-53 
Acid rain 

New York State lakes, 103-109 
northeastern U.S.A. and Canada, 296-99 

Adsorption (See Sorption) 
Agriculture 

slash and bum, 58-59 
Algae 

atrazine toxicity, 533^45 
in microcosm toxicity tests, 387-400, 402-

03, 468-79 
oil toxicity, 437-39, 442-44 

Aminopolysaccharides 
effect on PCBs, 518-27 

Anabaena flos-aquae, 531-45 
Antibiotics 

cyclophosphamide, 318-25 
effect on bacteria, 493, 494-501, 500(table) 
use in FETAX, 322-23 

Apalachicola Bay, 370-71 
Aquatic plants {See Plants, aquatic) 
Aroclor 1254 

biotransformation on chitin, 521 
comparative cytotoxicity, 455-57 
liver microsome activation, 323-24 

Aroclors 
biodegradation of, 517-27 
cytotoxicity tests, 455, 457-58, 458(table), 

459-60 
Arsenic 

fish vertebral anomalies, 411-14, 412(table) 
sea water contamination, 410 

Asterionella formosa, 65-70 
ASTM Standard D 4429-84: 549 
ASTM STP 865: 362 
ASTM Symposia on Aquatic Toxicology, 8-

15, 23-24 
analysis of papers, 9(table) 

ATP 
toxicity testing, 505 

Atrazine 
phytostatic/phytocidal effects, 531-45 

B 
Bacteria 

biodegradation of PCBs, 517-27 
deep sea 

genetic transfer in, 39-40 
effluent toxicity tests, 190-202 
marsh, 492-501 
Photobacterium phosphoreum, 192, 439, 444-

46 
plasmids, 37-40, 399-40, 493, 496-97 
pollution of water, 45 
and toxic effects of, 

antibiotics, 493, 494-501, 500(table) 
heavy metals, 494-500, 498, 499(tables) 
oil, 439, 444-46 
PCBs, 517-27 

Behavioral responses 
fish, 327-39 

Benthic invertebrates 
bryozoa, 72-75, 82-85 
chaoborus, 72, 73, 75-77, 82-85 
chironomids, 72, 73, 77-82, 85 
in ecosystems, 

estuarine, 373-75, 382 
freshwater, 72-85, 117-26 
saltwater, 117-26, 149-57, 161-75 

in lake sediments, 72-85 
multiparameter studies, 82-85 
and organic contaminants, 115-26, 119(table), 

121(tables), 166-72, 167(table) 
PCB uptake, 151-57, 152(table) 
recruitment of, 378-79 

Benzo(a)pyrene 
partitioning of, 236—41 

BF-2 cells, 454-61 
Bioaccumulation 

heavy metals, 299-301 
organic contaminants, 150-57 
tin, 220-22, 225-26 

Bioassay end points, 345-59, 531-32, 539-45 
Bioassays {See also Microcosms, Standardized 

Aquatic) 
aquatic plant, 531-45 
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field validation of, 361-69 
firefly, 492, 505 
oil-contaminated water, 447-53, 503-16 
short term vs standardized aquatic microcosm, 

471-49 
Bioavailability 

organic contaminants, 149-57, 241-46 
zinc, 433 

Biochemistry 
and acid stress monitoring, 297-99 

Biodegradation 
cationic surfactant, 167 
2,4-dicholorophenol(DCP), 179, 182(table) 
PCBs, 518, 520-25 
poly cyclic aromatic hydrocarbons, 512-16 
tributylin, 222, 226-27, 229(table) 

Biomass production 
mathematical modeling, 264-66 
naphthalene toxicity, 266-71 

Biomonitoring 
biochemical endpoints, 298-99 
ecosystems, 562-63 
gene probes, 33-35 
laboratory vs field results, 361-68 
NPDES, 161-75 
overview of, 2 
use of oysters, 169-72, 74-75 
ventillatory tests on fish, 307-14 

Biotechnology [See also Gene probes; Geneti­
cally engineered microorganisms(GEM)] 

and aquatic toxicology, 1 
and waste cleanup, 1 

Biotransformation 
poly cyclic aromatic hydrocarbons, 507, 512-

16 
Bivalves (See also Oysters) 

andPCB uptake, 151-57, 152(table) 
Bluegill sunfish 

BF-2 cells, 454-61 
1,3,5-trinitrobenzene toxicity, 307-14 

cough test, 311-12 
movement test, 311-12 
ventilation test, 307-14 

Brass, 468-79 

Cadmium, 57(table), 94 
Calcium, 297-98 
Cationic surfactant 

partitioning of, 139-48 

Ceriodaphnia dubia, 16, 18, 548, 551-54 
Chelatins, 301 
Chemical mixtures, 2, 24 
Chesapeake Bay 

environmental damage, 560, 563-64 
tributylin biodegradation, 222, 226-28, 

229(table) 
Chitin 

and PCB biodegradation, 518, 520-25 
Chitinase, 39-40 
Chlorine 

toxicity persistence, 181 
Chromatography 

organometals, 220 
Chromium, 212-13 
Cladocerans (See Ceriodaphnia dubia; Daphnia; 

Daphnia magna; Daphnia pulex) 
Computers 

programs 
DRASTIC, 47 
Sandia model, 47 
TOX-SCREEN model, 249-50, 252-54 

role in aquatic toxicology, 16-17 
Consensus reports 

on standard test methods, 18 
Copper, 385-404, 473-74 
Cyclophosphamide, 318-25 
Cyprinodon variegatus, 192 
Cytotoxicity 

BF-2 cells, 
neutral red assay, 455-56 

D 
Daphnia 

in microcosm laboratory tests, 385-400, 402-
03 

Daphnia magna 
ASTM Standard D 4229:549 
short-term chronic toxicity test, 548-55 
and toxic effects of, 

brass dust, 468-79, 472(table) 
copper sulfate, 468-79, 472(table) 
red phosphorous, 252 

Daphnia pulex 
short-term chronic toxicity test, 548-55 
and toxic effects of, 

chromium, 212 
naphthenic acid, 212 
wastewater effluent, 204-14 
zinc, 425-34 
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toxic fraction identification, 
204-14, 208(table), 212(illus) 

Data aggregation 
centroid method, 347-51 
least squares method, 350-51 
maximum likelihood method, 350-51 

Deforestation 
and lake eutrophication, 66-68 

DDT {See Dichlorophenyl trichloro ethane) 
Diatoms 

and lake pH, 89-90, 94-97, 99-101, 103 
use in paleolimnology, 63-70 

3,4-Dichloroaniline, 463-67, 466(table) 
2,4-Dichlorophenol(DCP), 178-88 
Dichlorophenyl trichloroethane(DDT), 119-26 
Dissolved organic macromolecules (DOM) 

effect on contaminant bioavailability/trans-
port, 233-46 

DNA 
aquatic organism toxicity, 300 
bacterial plasmid analysis, 493-95 
sequence detection, 30-35 

Dodecyl sodium sulfate 
avoidance behavior test, fish, 331-32 

Dodecyl trimethyl ammonium chloride (TMAC) 
biodegradation of, 147 
partitioning of, 139-48 
sediment sorption/desorption, 145-47 

Dominance relationships 
in marine macroinvertebrate systems, 374-

75, 377, 382 
Dose-response relationships 

brass dust on daphnids, 468-79 
naphthalene in freshwater aquatic system, 

264-71, 266(table) 
state-space analysis, 282 
theoretical aspects, 343-59 
toxic substances in rainbow trout, 327-39 

Drilling fluid 
toxicity tests, 447-53 

Duckweed 
effect of atrazine, 533-45 

Dunaliella tertiolecta, 531-45 
Dye waste effluent, 166-72 

Ecotoxicology 
interstitial water sampling, 138-48 
state-space analysis, 275-84 
validation of laboratory data, 361-68 

Effluent contamination 
laboratory simulation, 177-88, 408-17 
toxic fraction identification(TFIP), 204-14 
toxicity test variability, 190-202, 192(table) 

Effluents, complex 
from dye production, 161-75 
fractionation of, 204-14, 206(mus), 212(illus) 
from munitions testing, 247-59 
National Pollutant Discharge Elimination Sys-

tem(NPDES) monitoring, 161-88 
from ore smelter, 411-17 
from pulp mifl, 411-17, 412(table) 

Environment preservation, 561-62 
Environmental fate 

formaldehyde spill, 483-89 
naphthalene, 

mathematical modeling, 261-73 
phosphorous bum products, 247-59 
smoke screen products, 247-59 

Environmental management, 559-65 
Environmental Protection Agency(EPA), 115-

16, 177-88, 204-05, 423-34, 507-08 
TOX-SCREEN model, 249-50, 252-54 

Environmental simulation, 177-88, 212-13, 361-
68 

Environmental toxicity persistence unit(ETPU), 
179-81, 183-88 

Environmental transport 
organic contaminants, 242-46 

Enzymes 
acid effect on fish, 297 
metal effects on fish, 299-300 

EPA {See Environmental Protection Agency) 
Erosion 

control measures, 135-37 
measurement of, 129 

Estuarine ecosystem, 161-75, 370-71 
ETPU {See Environmental toxicity) 

persistence unit 
Eutrophication 

lakes, 63-70, 66-68, 71-86 

tCso 
interlaboratory test precision, 191-93 

Ecosystems 
regional management of, 560-65 

Facilities, research, 15-16 
Fate modeling, 14, 17 
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polycylic aromatic hydrocarbons, 263-64, 
263(illus), 269-70, 272-73 

Fathead minnows 
Iweeding of, 16 

FETAX {See Frog Embryo Teratogenesis As­
say—Xenopus) 

Field study 
laboratory validation, 363-64, 366, 369-83, 

406-17 
problems of 290-91, 361-67 
site-specific validation, 366, 369-83 

Fish {See also Bluegill sunfish; Fathead min­
nows; Fourhom sculpin; Sheepshead 
minnows; Rainbow trout) 

enzymes, 297, 299-300 
tests of, 

behavior, 327-39 
cough, 311-12 
growth, 463-67 
movement, 311-14 
ventilation, 307-14 

and toxic effects of, 
acid, 296-99 
arsenic, 411-14, 412(table) 
heavy metals, 299-301 
1,3,5-trinitrobenzene, 307-14 

vertebral anomalies, 406-17,412,415(tables) 
Flocculation, 128, 136-37 
Fluorescence detection 

in organometals, 220-222, 225-26, 231 
Formaldehyde, 483-89 
Fossils, 63-70, 72-85, 91-102 {See also Paleo-

limnology) 
Fourhom sculpin, 407-17 
Fragilaria crotonensis, 65 
Freshwater ecosystems {See also Lakes; Ponds; 

Rivers) 
acidification, 296-99 
PCB contamination, 117-26 
sediment organic carbon concentration, 115-

26 
Frog Embryo Teratogenesis Assay—Xeno-

pus{¥ElAX), 316-25 

for chitinase, 39-40 
for 16S ribosomal DNA, 40 
detection of, 29-35 

Genetic exchange 
bacteria, 

in freshwater environment, 39 
in ocean environment, 40 

Genetically engineered microorganisms, 
(GEM), 1, 41-42, 43-49 

Glycogen 
monitor for metal toxicity, 301 

Groundwater contamination 
formaldehyde, 483-89 

Growth rate 
fish, 463-64 

Gulf of Bothnia 
ecotoxicological study, 

fish, 406-17 

H 
Hazard assessment 

EPA protocol, 508(illus) 
field vs laboratory evidence, 361-68 
formaldehyde in groundwater, 483-89 
future of, 19, 20-22, 23-24, 559-65 
genetically engineered microorganisms in 

water, 43-49, 44(illus) 
and management systems, 561, 564-66 
naphthalene 

mathematical modeling, 267-69 
oil sand extraction waste, 436-46 
papers on, 12-13 
via sediment analysis, 128-37 

Heavy metals {See Metals, heavy) 
Herbicides 

atrazine, 531-45 
Histology 

acid effect on fish, 297 
Hormesis, 327-39 

definition, 327-28 
tests on fish, 328-39 

Humic acid, 234-35 
Hybridization, DNA, 30, 35, 493-95 
Hydrometer, 129 

Gas exchange 
acid effect on fish, 296-98 

GEM {See Genetically engineered microorga­
nisms) 

Gene probes, 29-35, 31, 32(tables) 

In situ biological treatment (ISBT), 503-16 
Indicator species procedure, 423-34 
Integration of information, 14-15 
Interdisciplinary studies, 560 
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Interstitial water 
sampling methods, 138-48 

Invertebrate subfossils 
in lake sediments, 72-85 

Invertebrates, benthic (See Benthic inverte­
brates) 

Iron 
in lake muds, 54 

ISBT {See In situ biological treatment) 

K 
Kinetics 

poly cyclic aromatic hydrocarbons, 512 
zinc, 433 

Laboratory vs field data, 14-15 
Laguna de Petenxil, Guatamala, 59 
Lakes (See also New York State lakes; Laguna 

de Petenxil; Linsley Pond; Meridian lake; 
Washington State lakes) 

acidification of, 103-09, 296-99 
eutrophication, 63-70, 71-86 
mud 

chemical/mineralogical/biological analy­
ses, 54-60, 63-70 

sediment (See Sediments) 
water quality, 86, 91 

LC50 

comparison with metal-binding protein con­
centration, 310 

interlaboratory test precision, 190-93 
limitations of, 343-45 
mysid shrimp, 449 
value in hazard assessment, 21 

Lead 
in lake sediment, 65-68, 67(table), 93, 102 

Lemna gibba, 533-45 
Lepomis macrochirus, 311-14 
Linsley pond, Connecticut, 54 

eutrophication of, 83, 85(illus) 
invertebrate subfossils, 74 
mud composition, 55(table) 

M 
Macroinvertebrates (See also Benthic inverte­

brates) 
toxicity tests, 

estuarine ecosystem, 369-83 
waste effluent, dye plant, 166-72 

Management of resources 
integration of, 560-61, 564-65 
lakes, 86 
role of standards committees, 560 

Marsh treatment system, 491-501 
Mathematical modeling 

formaldehyde in groundwater, 486-89, 487, 
488(tables) 

genetically engineered microorganisms, 45 -
49 

integrated fates and effects model (IFEM), 
262-66, 272 

naphthalene in aquatic system, 261-73 
phosphorous compounds in sand/gravel, 249-

50 
Maya culture 

decline of, 58-60 
Maximum acceptable toxicant concentra-

tion(MATC), 467 
Mercury 

in lake mud, 55-57, 57(table) 
Meridian Lake, Washington, 64-70 
Mesocosms 

oil waste toxicity test, 507, 511-12 
Metabolic activation system, 316-25 
Metal-binding proteins 

as toxicity indicators, 301-02 
Metal-specific imaging, 226 

oil contamination of freshwater, 275-84 
Metallic compounds 

toxicity persistence, 183, 184 
Metallothioneins, 301 
Metals (See Brass; Cadmium; Copper; Iron; 

Lead; Mercury; Metals, heavy; Metals, 
trace; Organotins; Silver; Tins; Zinc) 

Metals, heavy 
effect on marsh microflora, 491-501, 498-

99(tables) 
fish biochemistry, 229-302 
fish vertebral anomalies, 411-14, 412(table) 
Standardized Aquatic Microcosm, 468-79 
sea water, 408, 411-14 

Metals, trace 
brass dust, 468-79 

Methods (See also Bioassays; Toxicity tests) 
papers on, 9-11 

Microcosms, multispecies, 369-83 
in laboratory, 382-404, 518-19 
Standardized Aquatic Microcosm (SAM), 384— 

404, 470-49 
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Microorganisms {See also Bacteria) 
gene probes for detection, 29-35 
genetically engineered, 41-42, 43-49 
oil waste site, 504-05 
river, 439-42 

Microsomes, rat liver 
use in chemical screening, 316-25 

Mictrotox, 178-88, 192, 439, 444-46, 506 
Midges, 72, 73, 77-85 
Mine tailings, 491-501 
Minnows 

fathead, 425-34 
sheepshead, 192 

Mississippi river delta, 503-04 
Molecular toxicity predictors, 

223-24, 223(table) 
Monitoring {See Biomonitoring) 
Monomers 

and fish avoidance behavior, 332-34 
Multimedia projects, 564-65 
Myoxocephalus quadricornis, 407-17 
Mysidopsis bahia, 192 

N 
Naphthalene 

environmental fate, mathematical model, 261-
73 

fish production, 266-69 
freshwater toxicity, dose-response, 264-66 

Naphthenic acids, 212-13 
Narragansett bay, 151-57 
National Pollutant Discharge Elimination Sys-

tem(NPDES), 161-75, 177-78 
Navicula pelliculosa, 531-45 
New York State Lakes, 89-108 
Nonpolar organic contaminants, 

screening method, 115-26 
NPDES {See National Pollutant Discharge Elim­

ination System) 

O 
Obscurant smokes 

environmental fate, 247-59 
Ocean 

plasmid mobility in, 39-40 
Oil 

extraction process waste, 436-46 
offshore drilling, 447-53 
reclamation wastes, 503-16 
synthetic. 

effect on freshwater systems, 275-84 
Optical imaging 

tin, 220-22, 225-26, 219-31 
Ore smelter effluent, 408, 411-14 
Organic contaminants {See also Benzo(a)pyrene; 

3,4-Dichloroanilene; 2,4-Dichloro-
phenol; Dichlorophenyl trichloroethanol; 
Formaldehyde; Naphthalene; Naphthenic 
acid; Polychlorinated biphenyls; Poly-
cyclic aromatic hydrocarbons; Toluenes; 
Tributylin; 1,3-Trinitrobenzene) 

bioavailability of, 241-46 
in esturarine stream, 164 
fish vertebral anomalies, 414-16 
partitioning of, 233-46 
toxicity persistence, 183, 185 

Organometallic compounds, 219-31 
Organotins, 219-31 

structure-activity relationships, 223-24 
toxicity, 224 
uptake mechanisms, 223-24, 229-30 

Osmoregulation 
freshwater organisms, 296-97, 299-301 

Overview of aquatic toxicology, 1-3 
Oysters 

as biomonitoring tool, 169-72, 174-75 
chemical analysis, 164 
larvae toxicity tests, 170, 172 

Pacific Coast ecosystem, 447-53 
PAHs {See Polycyclic aromatic hydrocarbons) 
Paleoecology, 53-60 
Paleolimnology, 1 

benthic invertebrates, 72-85 
lake muds, 53-60, 63-70 
lake sediments, 71-86, 89-108 
Linsley Pond, Connecticut, 54 
New York State lakes, 89-108 
and study of Mayan culture, 58-60 
Washington State lakes, 63-70 

Particle size distribution(PSD) 
erosion materials, 128-37 
sediment analysis, 128-37 

Particles 
and binding of benzo(a)pyrene, 236-41 
and binding of organic contaminants, 236-

46 
Particulate organic carbon, 242-45 
Partitioning 
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benzo(a)pyrene, 236-41 
organic contaminEints, 233-46 

PCBs {See Polychorinated biphenyls) 
PH 

and diatom analysis, 89-108 
Phosphates, 252 
Phosphorus 

bum chemistry, 248(illus) 
environmental fate, 247-59 
in lake sediment, 65, 68-70, 82-83 

Photobacterium phosphoreum, 439, 444-46 
Photolysis 

2,4-dichlorophenol, 180, 182-83 
Phthalates 

in lake mud, 57-58 
Pimephales promelas, 16, 425-34 
Plankton, 437-39, 442-44 
Plants, aquatic 

atrazine toxicity, 531-45 
Plasmids, bacterial, 

heavy metal toxicity test, 493, 496-97 
mobility in ocean, 399-40 
selection/exchange, 37-39 

Pollen 
fossils in lake sediment, 66-67, 91-93, 97-

99, 101-02 
Polychaetes 

PCB uptake, 151-57, 152(table) 
Polychlorinated biphenyls(PCBs) 

bacterial effects, 517-27 
bioavailability tests, 149-57 
biodegradation, 517-27 
biotransformation, 517-27 

freshwater/saltwater ecosystems, 119-26 
environmental fate, 58 
in sediments, 119-26 
toxic effects on BF-2 cells, 455, 457-58, 

458(table), 459-60 
Polycyclic aromatic hydrocarbons(PAHs) 

bioavailability/transport, 236-46 
biodegradation, 503-16 
environmental fate, 

mathematical modeling, 261-73 
in situ biological treatment, 503-16 
oil waste site, 505(table) 
partitioning of, 234-46 

Polymers 
fish avoidance behavior, 332-34 

Ponds 
effect of synthetic oil, 279-84 

Prairies 
preservation of, 560-61 

Prediction {See Hazard assesment; Validation) 
Preference factors 

bioaccumulation in benthic organisms, 149, 
156-57 

Priority pollutants 
sediments/shellstock, 165 

Pulp mill effluent 
chemical characterization, 406, 409(table), 

411 

R 
Rainbow trout, 192, 327-39, 463-67 
Recruitment 

in marine macroinvertebrate systems, 374-
75, 378-79 

Remedial action 
endpoint determination, 483-89 
formaldehyde spill, 483-89 

Research facilities, 15-16 
Resource utilization, 561, 564 
Results of studies 

papers on, 11 
Review 

aquatic toxicology, 1-3, 7-24 
inter/intralaboratory toxicity tests, 190-202, 

192(table) 
Risk assessment {See Hazard assessment) 
Rivers, 424-34, 503-04 
RNA 

aquatic organism toxicity, 300 

Salmo gairdneri 192, 327-39, 463-67 
Saltwater ecosystems 

dye waste effluent, 166-72 
PCB contamination, \\1-16 
sediment organic carbon concentration, 115-

26 
SAM {See Microcosms, Standardized Aquatic) 
Sand, sorption of, 250-52, 254-57 
Screening assay 

teratogenesis, 316-25 
Screening level concentration(SLC) 

organic carbon concentration, 
freshwater/saltwater, 115-26 

Sediments 
benthic invertebrates, 71-86 
chemical analysis, 164 

file:////1-16
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diatom analysis, 89-108 
dichlorophenyl trichloroethane, 119-26 
dodecyl trimethyl ammonium chloride sorp­

tion, 138-47 
estuarine ecosystem, 370-73 
and hazard assessment, 128-37 
interstitial water sampling, 139-48 
lead in, 65-68, 67(table), 93, 102 
organic contaminants, 115-26, 151-57, 242-

46 
paleolimnology studies, 53-60, 63-70, 7 1 -

86, 89-108 
particle size distribution, 128-37 
PCBs, 119-26 
phosophorus, 65, 68-70, 82-83 
phthalates, 57-58 
pollen fossils, 66-67, 91-93, 97-102 
subfossil analysis, 73 

Selenastrum capricornatum, 437-39, 442-44 
Sheepshead minnows, 192 
Shrimp 

grass, 166-68 
mysid, 447-53 
opossum, 192 

Sludge 
oil sand extraction waste, 436—46 

Silver, 57 
Sorption 

benzo(a)pyrene, 236-41 
2,4-dichlorophenol, 180 
dissolved organic macromolecules (DOM), 

242-46 
PCBs in sediments, 145-47 
phosphorus bum products, 250-52, 254-57 
sand, 250-52, 254-57 

Spills 
remedial action, 483-89 

State space analysis 
coal-derived synthetic oil, 

effect on freshwater system, 275-84 
Storm-induced effect 

on marine macroinvertebrate ecosystem, 375 
Stress, xenobiotic 

in aquatic organisms, 289-903 
Subfossils 

in lake sediment, 72-85 
Sulfur, 54 
Swamps, seasonal, 59-60 

Tailings 
mine, 491-501 
oil sand extraction, 436-46 

Teratogenesis assay 
chemical screening, 316-25 
cyclophosphamide, 318-25 
Frog Embryo Teratogenesis Assay—Xeno-

pMj(FETAX), 316-25 
screening assay, 316-25 

Tin, 219-31 
Toluenes, 458-59, 460 
Topology 

organometals, 220 
organotins, 223-24 

Toxicity {See also Cytotoxicity) 
acid precipitation, 296-99 
antibiotics, 318-25, 493-501, 500(table) 
Aroclor compounds, 455, 458(table), 457-

60 
arsenic, 410-14, 412(table) 
atrazine, 531-45 
brass dust, 468-79 
cadmium, 57(table), 94 
chlorine, 181, 185, 187-88 
chromium, 212 
copper sulfate, 385-404, 468-79 
3,4-dichloroaniline, 463-67, 466(tables) 
2,4-dichlorophenol, 178-88 
dichlorophenyl trichloroethane, 119-26 
dodecyl sodium sulfate, 331-32 
dodecyl trimethyl ammonium chloride, 139-

48 
drilling fluids, 448-53 
formaldehyde, 483-89 
heavy metals, 299-302, 468-79, 491-501 
lead, 65-68, 93, 102 
mercury, 55-57, 57(table) 
mine tailings, 491-501, 498-99(tables) 
naphthalene, 266-71 
naphthenic acid, 212 
oil, 275-84, 436-46, 447-53, 503-16 
organotins, 224-25 
PCBs, 119-26, 455, 457-58, 458(table), 459-

60, 517-27 
polycyclic aromatic hydrocarbons, 236-46, 

261-73, 503-16 
phosphorus, 247-59 
pulp mill effluent, 406, 409(table), 411 
smoke screens, 247-59 
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sulfur, 54 
tin, 219-31 
toluenes, 458-460 
tributylin, 226-28, 229(table) 
1,3,5-trinitrobenzene, 307-14 
zinc, 424-34, 430(table) 

Toxicity persistence 
chlorine, 181, 185, 187-88 
2,4-dichlorophenol, 178-88, 182(table) 
metallic compounds, 183, 184 
organic contaminants, 183, 185 

Toxicity tests {See also Bioassays; Biomonitor-
ing; Teratogenesis assays) 

acute, 190-202, 192(table) 
algal assay, 531-45 
aquatic plants, 532, 533-39 
ATP assay, 505 
clinical measurements, 294 
Daphnia microcosm tests, 385-400, 402-03 
Daphnia magna 

ASTM Standard D 4229-84:549 
interlaboratory precision, 193 
short-term chronic tests, 548-55 

Daphnia pulex 
short-term chronic tests, 548-55 

differentiation from stress effect, 291-94, 
292(illus) 

effluents, 190-202 
field validation, 185-88,186, 187(tables), 507-

08 
fish, 

avoidance behavior, 327-39 
cough/movement/ventilation, 307-14 
growth rate, 463-67 
vertebral anomalies, 406-17, 412(table), 

415(table) 
fraction identification, 204-14, 206(illus), 

212(illus) 
historical perspective, 19-22, 23 
in vitro alternatives, 454-61 
integration of data, 343-59 
interlaboratory/intralaboratory, 190-202; 384-

404 
laboratory simulation, 212-13, 423-34 
microbial population, 508-11 
microcosms, 369-404 
multiple species, 370-83 
Ohio River Valley Water Sanitation Com­

mission (ORSANCO), 365 
precision of, 190-202, 

interlabwatory, 193, 194-95(table), 384-
404 

intralaboratory, 193, 196-97(table) 
reproducibility of, 384-404 
review of, 190-202, 192(table) 
short-term chronic, 548-55 
single species, 361-62, 364, 425-26, 426-

34, 428, 431(tables) 
single vs multiple species, 369-70, 384-404, 

468-79 
standards for, 364-66 

ASTM Standard D 4229-84:549 
statement of purpose, 365-66 
for toxicity reduction evaluation, 205 
validation, 

ASTM STP 865, 362 
variability, 198-200, 199,202(tables) 
ventilatory, 310-14 

Toxicologists, aquatic 
recruitment of, 2 

Toxicology 
comparative, 343-59 
scalers, 345-50, 355-59 

TOX-SCREEN, 249-50, 252-54 
Tributylin, 226-28, 229(table) 
Trinitrobenzene, 307-14 
Trinity river, Texas, 414-34 
Trophic interactions {See Microcosms, Stand­

ardized Aquatic) 

U 
Urban development 

and lake eutrophication, 68-70 

Validation 
toxicity tests, 361-67, 507-08 

Ventillatory patterns 
bluegills exposed to 1,3,5-trinitrobenzene, 

307-14, 314(table) 
Vertebral anomalies 

fourhomed sculpin, 410-17, 412, 415(tables) 
Viviforms, 39 
Volatilization, 

2,4-dicholoriAenol, 180, 182 

W 
Washington State lakes, 63-70 
Waste 

lagoon/sludge, 503-16 
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management, 503-04 
oil, 436-46, 503-16 
optimal loading of, 508 

Wastewater 
effluents {See Effluents, complex) 
oil sand extraction waste, 436-46 
treatment of, 162, 172 

Water {See also Groundwater) 
partitioning of surfactants, 138-48 
resources, 561 

Water fleas (See Daphnia; Daphnia magna; 
Daphnia pulex) 

Water quality 

lakes, 71, 86 
site-specific testing, 423 
use of laboratory microcosms, 369-83 

Wetlands, 560 

Xenobiotic stress 
aquatic organisms, 

Xenopus, 316—25 
289-303 

Zinc, 423-34, 
Z 

474, 478-79 




