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Abbott’s correction, 134
Abiotic degradation, 1112
models for, 33
Abortion due to pesticides, 164
Absorption
of radionuclides by man, 93
of toxicants
dependence on particle size,
175—-176
dependence on solubility, 175
in digestive tract, 176
by plants, 224—-225
in respiratory tract, 176
Accumulation of toxicants
by aquatic plants, 244—246
compartmental model for, 170—-175
in soil, 224-225
Acetanilide as allergen, 164
Acetylcholinesterase
inhibition by toxicants, 153,
176—-1717
isozymes of, 177178
Acidification
effects
on ecosystems, 303304,
323-324
on forests, 304-—305
on lakes, 317
on organisms, 318
on toxicity of soil, 225, 230
on waters, 303
by rain
causes of, 301303
water pollution by, 317
Adaptation to pollutants
by algae, 249251
by insects, 139—-140
Adaptive response, 179—180
Additive effects
on algae, 264
on aquatic animals, 210,213-214
on aquatic plants, 247248
of toxicants, 164—-165, 207—-210
Aerosols, atmospheric washout, 15

Air pollution, 315,316
Aldrin
behaviour in model ecosystem,
60—-61
conversion products in plants, 53—54
degradation by plants, 51-52
distribution among tissues by sex, 43
epoxy group, effect on metabolism,
63
metabolism by animals, 48—49
metabolism by microorganisms,
44—-46
oxidation of, 18
photoisomerization of, 23
photomineralization of, 3233
reactions with oxygen, 20—21
stereochemistry, influence on
metabolism, 63—64
transport in soil, 14
Algae
accumulation of toxicants by,
244-245
blue—green, 260—262
copper, toxicity of, 263, 265—266
DDT, uptake of, 245
growth rate of, 259—-260
inhibition of photosynthesis, 260
mercury, toxicity of, 262—263
organohalogens, uptake of, 245
photosynthesis, inhibition of, 260
testing with, 240241
Alkanes biodegradation of, 278,
283-284
Allergens effects, 164
Aluminium effects on ecosystems,
323-325
Ames test, 284285
Amines as carcinogens, 163
Anaemia as allergic mechanism, 164
Antagonistic effects
on algae, 264
on aquatic animals, 208—209,
211-212
on aquatic plants, 247-248
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Aphlatoxins

as carcinogens, 163
as mutagens, 161
Arctic, degradation of petroleum in
280281
Aromatics in oil, 278279
Arsenic
accumulation in plants, 225
inhibition of carbohydrate meta-
bolism by, 157
mutagenic effects of, 161
Asphaltenes in oil, 278279
Assessment of ecotoxicological effects,
3-4
ATPase, effect of mercury on activity,
192
Avoidance studies, 195—-196
Azide
inhibition by
of enzymes, 156
of respiration, 157

]

Background level of stimulus, 134—1335
Bacteria
marine
cellulolytic, 282, 288
chitinolytic, 282
heterotrophic, 282, 288
lipolytic, 282
proteolytic, 282
removal of oil by, 278—-279
Baseline studies, 314, 319
Benzene hexachloride (BHC) isomers,
stereochemistry, influence on
metabolism, 63—64
Binomial probability, 145
Bioconcentration
in food chains, 173—174
of methylmercury, 109
of toxicants in organisms, 57
of xenobiotics, 57
Biodegradation
of alkanes, 283—-284
of hydrophobic contaminants, 276
of oil, 278284
effects of temperature, 280—281
rate of, 281282
of PCB’s, 285—286
of toxicants, 275
Biogeochemical cycles, role of bacteria
and fungi in, 275-276
Biometeorology, 296—297

Blood
analysis of, 194195
effects of toxicants on, 194—195
Bone marrow, effect of allergens on,
164
Buturon conversion products in plants,
32

Cadmium, see also Metals, heavy
effects
on aquatic plants, 247
on membranes, 152
on zooplankton, 268
inhibition by
of CO, fixation, 159
of reproduction, 163
pollution by, 324
Caesium, half-life of retention, 98
Cancer
effects of ozone layer on skin, 301
effects of toxicants on, 213
induction by chemical agents,
161—-163
Carbohydrates, inhibition of meta-
bolism by toxicants, 156—157
Carbon dioxide levels in atmosphere,
299
Carbon disulphide, inhibition of micro-
somal enzyme systems by, 158
Carbon monoxide, inhibition by
of enzymes, 156
of microsomal enzyme systems, 158
of respiration, 157
Carbon tetrachloride
effect on membranes, 152
inhibition by
of microsomal enzyme systems,
158
of protein synthesis, 158
Carcinogenic polynuclear aromatic
hydrocarbons, 283—-284
Carcinogens
activation of, 162—163
detection of, 284—285
effects on fish, 202—-203
examples of, 162—163
identification of, 284
testing for, 203-204
types of, 162
Carrying capacity of zooplankton, 268
Cellulolytic bacteria, 282, 288
Chemical form, importance of, 75—-76
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Chemotactic responses of motile marine

bacteria, 283
Chi-square test, 129133
Chitinolytic bacteria, effect of fuel oil
on, 282
Chloralkali plants, sedimentation of
mercury from, 16
Chloramphenicol as allergen, 164
Chlordane
conversion products, 44
evaporation from soil, 14
metabolism by microorganisms,
4446
sedimentation of, 15
Chlordene
chlorination of, 26
dimerization of, 26
reactions with oxygen, 20—21
Chlorine
effects on blood of aquatic animals,
194-195
influence on toxicant behaviour,
61-63
Chloroalkylene-9
distribution between tissues, 40—41
excretion by rats, 62—63
metabolism by biomass, 55
Chlorofluorocarbons in atmosphere,
299
Chromium, see also Metals, heavy
as a carcinogen, 163
Chromosomes
effects of heavy metals on, 161
effects of mutagens on, 160
effects of toxicants on, 201
Climate
effect of man on, 297—301
effect on man, 296—-297
effect on petroleum biodegradation,
280-281
global modification, 298—301
local modification, 297298
regional modification, 298
Cluster analysis to determine toxic
effects, 234
Cobalt retention by man, 98
Cocarcinogens, 213
Communities
definition, xxii
influence of toxicants on, 241
research on, 269—-270

structure in zooplankton, 269

Compartments
advantages of use, 75, 171-175
chronic exposure model, 171—-173
description of, 7879
determination of variables for,
79-80,171
in ecosystems, 75
interactions between, 80—85
number of, 78
use in modelling, 170-175
Competing risks, 137
Concentration, effective, 189
Conditioning in fish, 196
Confidence limits
calculation of, 133
of estimated responses, 128
Conformation, stereochemical,
influence on toxicant behaviour,
63-64
Conjugation of toxicants, 39
Contaminants, environmental, 276—278
chemical, in aquatic environments,
277
Conversion
of chemicals by plants, 5153
products formed, 3839
Copper
chemical states in water, 243—244
effects
on algae, 263
on aquatic plants, 243
on fish, 195
on zooplankton, 251
inhibition
of carbohydrate metabolism by,
157
of growth by, 265-266
mutagenic effects of, 161
Coral reefs, pollution of, 322
Correlations between plants and
pollutants, 249
Coughing and toxicity, 193—-194
Criteria
definition, xxii
of toxicity, 189
Critical organ
definition, 99
importance of, 176
retention in, 99
Cyanide
effects on fish, 199
inhibition by
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of enzymes, 154, 156
of respiration, 137
Cyanophytes, growth, 260-262
Cycasin
as carcinogen, 163
as mutagen, 161
Cyclodienes
dechlorination, 25
isomerization, 23
photoisomers, 32

DDE
effects
on aquatic plants, 247248
on eggshell thickness, 156
on falcon eggs, 180—-181
on zooplankton, 268—269
irradiation of, 26—27, 2831
photomineralization of, 32—33
DDT
analysis in ponds, 57—60
content in biota, 57
dispersion of, 12
effects
on algae, 266
on aquatic plants, 241, 247—-248
on eggshell thickness, 179
on estuarine ecosystems, 322
on falcon eggs, 180—181
on fish, 196
on reproduction, 164
on zooplankton, 268—269
inhibition
of growth by, 159
of lipid metabolism by, 157—158
irradiation of, 26—27, 28-31
metabolism by zooplankton, 269
photomineralization of, 32—33
toxicity, dependence on state, 179
transport by air, 323
uptake
by algae, 245
equation for, 103
ingestion by man, 93-94
Degradation
of pollutants
abiotic, 11-12
by aquatic microorganisms,
275-278
of crude oil, 278284
Deposition velocities, determination of,
74

Index

Detection of sublethal effects, 179
Detergents
and oil pollution, 316
in sewage, 319
Detoxification
interaction between toxicants, 212
of mercury, 244
of toxicants, 38, 234235
by plants, 38, 234235
by soil, 38—39
processes for, 39
Diagnosis of toxic effects on plants,
233-234
Diatoms
effect of copper on, 265266
effect of pollutants on, 247—248
effect of pollution on population,
319-321
2,2"-Dichlorobiphenyl
absorption of, 40, 176
distribution between tissues, 40
excretion by rats, 62—63
hydroxy derivatives, 43—44
metabolism by biomass, 55
reactions with oxygen, 20—21
2,4-Dichlorophenoxyacetic acid (2,4-D),
inhibition of growth by, 159
Dieldrin
absorption
by organisms, 40
rate, 171
amounts in blood, liver, and fat, 177
conversion products in animals, 43
effects
on aquatic plants, 242
on falcons and pigeons, 183
on reproduction, 164
evaporation from soil, 14
inhibition by
of growth, 159
of lipid metabolism, 157158
irradiation of, 27—-28
metabolism
by animals, 48
metabolites formed, 45
by microorganisms, 44—46
photoisomerization of, 23
photomineralization of, 32—33
stereochemistry, influence on meta-
bolism, 63—64
transport in soil, 14
Di-2-ethylhexylphthalate in a model
ecosystem, 60—61
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Diethylsulphate, mutagenic effects, 160
Diffusion
coefficient, 12—13
of pollutants, 175-176
Dispersants, effects on biodegradation
of oil, 281
Dispersion of pollutants, 12
Distribution
of organisms in aquatic communities,
250
of species, effects of toxicants on,
250-251
DNA
damage by toxicants, 201-202
reactions with chemical agents, 151,
160—161, 163
Dominance in plankton, 265—266
Dose
calculation, 92-93
from excretion equations, 100
from integral of concentration,
105-107
collective, 106—107
commitment, 104—107
calculation, 104—105
collective, 106
definition, 102
estimation of, 104
definition, 92
effective, 105, 233
estimation of, 92
level, 116
allocation of subjects over, 119
plant toxicity and, 226—227
selection of, 118—119
threshold, 105
Dose—effect relation, 117
Dose—response relation, 116—117, 126
analysis of, 136
determination, 118—119
using models, 122—-126
estimation, 122, 126—135
for quantal responses, 120—121
time-to-response, 136—140, 203204
Dusts, accumulation in plants, 224
Dynamics of plant communities,
233-234

Ecosystems
acidification of, 303—-305
aquatic, 187188
characteristics of, 325

341

definition, xxii
diversity, 325—-327
effects of pollution on, 319—-321,
327-328
estuarine, 321-322
maturity, 327
stability, 326—327
Ecotoxicology, definition, xx
Effective concentration, 189
Effective dose level, 116, 128—129
Eggs, resistance to toxicity, 200
Eggshells
causes of thinning, 181182
DDT, 181
insecticides, 164
effects of thinning, 182184
Embryos
effects of toxicants on, 199—-200
examples of toxicants affecting,
200-201
resistance and sensitivity to toxicants,
200
Endrin
distribution between tissues, 40—41
metabolism by microorganisms,
4446
stereochemistry, influence on meta-
bolism, 63—64
Enzymes
effects of inhibition on, 154
inhibition by a chemical agent,
154—156
Epoxides
behaviour as toxicants, 63
carcinogenic action, 162
Equilibrium of ecosystems, 326
Equivalent dose rule, 141
Estimation of ecotoxicological effects,
4
Ethionine, inhibition of protein
synthesis by, 158
Ethyl esters as mutagens, 161
0-Ethyl-O-para-nitrophenyl
phenylphosphoethionate (EPN),
toxic interactions, 165
Eutrophication, 318, 320
aquatic ecosystems, 188
effects of pollutants on, 260
effects of toxicants on, 251
Eve’s gastrointestinal model, 93—94
Excretion equations
determination of, 99100
examples of, 97-98
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Exposure
acute, 327-328
chronic, 328
definition, xxii, 92
effectsof, 117—118
model for chronic, 171-173

Falcons, effects of DDT on, 181184
FAO toxicity tests, 240
Fat reserves, effects of insecticides on,
177—-179
Fish
effects of acidification on, 303—-304
sensitivity to acid, 304
Fluoride
accumulation in plants, 225
effects on plants, 226
Fluorocitrate, inhibition of carbohydrate
metabolism by, 157
Frost, damage to tobacco or oranges by,
296297
Fungi, degradation of crude oil by, 281

Gills, effects of toxicants on, 191—-192
Global Atmospheric Research
Programme (GARP), 298
Glycine, effect of diet on metabolism of,
180
Greenhouse effect, 299
Growth
effects of pollutants on, 198
effects of toxins on rate, 240
inhibition by toxicants, 159
rate for algae, 259—260

Half-life of pollutants in organisms, 171
Heart, effects of toxicants on, 194
Heptachlor
conversion products in plants, 47
epoxy group, effect on metabolism,
63
evaporation from soil, 14
hydrolysis, 17
metabolism by microorganisms,
44-46
Heterotrophic microorganisms
effects of fuel oil on, 282
effects of hydrocarbons on, 288
Hexachlorobenzene (HCB)
absorption, 40
distribution between animal tissues,
4143

Index

Hill reaction
in algae, 266
inhibition by toxicants, 260
Homeostasis of ecosystems, 314
Hydrocarbons
biodegradation of, 278, 282284
effects on bacteria, 282283
oxidation by bacteria, 283
oxygenation of polycyclic aromatic,
22
Hydrogen sulphide, inhibition of
enzymes, 156
Hydrolysis of toxicants, 39

Impaction of pollutants, 175
Imugan distribution among tissues,
4041
Independent action of toxicants,
208-210, 264
Indicators, bacterial, of environmental
pollution, 288
Industry, effects on ecosystems, 307
Infrared photography to determine
toxic effects, 234
Inhibition
of carbohydrate metabolism,
156—157
of complexes, 155156
of enzymes, 154156
of growth, 159
of lipid metabolism, 157—158
of microsomal enzyme systems, 158
of protein synthesis, 158
of reproduction, 163—164
of respiration, 157
of thiol groups, 154—155
Insecticides
adsorption to soil, 14
effects
on fat reserves, 177—179
on fish reproduction, 163—164
on membranes, 152—-153
on nerve impulses, 183—184
on populations, 180—181
on zooplankton, 267—269
enhanced toxicity, 165
evaporation from soil, 14
inhibition by
of acetylcholinesterase, 176—177
of microsomal enzyme systems,
158
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irradiation, 26—33

isomerization, 23
Intake of toxicants, definition, xxii, 92
Interactions

additive, 164—165,207-210, 264

between acid and other toxicants,

305
between plant species, 247
between pollutants, 247248,

264—1265

between toxicants, 119, 164—165,
205-212

between toxicants and organisms,
116

chemical, 165, 205206, 242
displacement, 165
mechanisms, 206
physiological, 205—-206
sites of, 212
types, 165
uptake of toxicants and, 212
Intercalation of toxic mutagens, 160
Inverse sampling rule, 118
Iodide
absorption by man, 93
calculation of dose, 108
pollution by, 317
retention equation, 99
Iron
chemical states in water, 264
displacement from complexes by
other metals, 155
effects of
on algae, 263—264
on ecosystems, 323-324
Irradiation, effects on plant communi-
ties, 230-231
Irving—Williams series, 155
Isodrin
conversion products in plants, 46—47
epoxy group, effect on metabolism,
63
stereochemistry, influence on
metabolism, 6364

Labilization of cell membranes, 152
Leaching of pollutants, 14
Lead
accumulation in plants, 224
as allergen, 164
effects on nervous system, 153
enzymatic transformation, 38
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interactions, 165
retention by man, 98
Lead, triethyl, inhibition of respiration
by, 157
Least squares method, 127128
Lethal dose level, 129
as measure of toxicity, 179
Liapunov direct method, 327
Lichens, effects of toxicity on, 229—230
Lindane, metabolism in insects, 47—48
Lipids, inhibition of metabolism by
toxicants, 157—158
Lipolytic bacteria, effect of fuel oil on,
282
Locomotion, effects of toxicants on,
195-197
Lung, model for intake of toxicants,
94-95,176
Lysosomes, effects of toxicants on, 152

Macrophytes, effects of toxicants on,
252
Malathion, toxic interactions, 165
Manganese, mutagenic effects of, 161
Mangrove ecosystems, pollution of, 322
Membranes
effect of toxicants on, 152—153
permeability, 152
Mercury
absorption
inorganic vs organic, 77—78
model for, 77—78
of vapour, 175
accumulation in aquatic plants, 246
chemical forms, 80
detoxification of, 244
effects
on algae, 262—-263
on aquatic animals, 192
on membranes, 153
on potassium concentration in
algae, 263
enzymatic transformations, 38
inhibition by, of carbohydrate meta-
bolism, 157
in oil, effect on degradation, 286
sedimentation of, 16
toxicity
dependence on state, 179
to fish, 80
transport
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coefficients for, 82—83
model for, 80-81, 86
uptake by aquatic plants, 244—245
water pollution by, 80, 317 definition, xxii
Mercury, dimethyl, effects on algae, 263 role of microorganisms in, 275276
Mercury, methyl Models

Microsomes, liver, 284
Mineralization
of pollutants, 11—-12

calculation of dose, 109—-110
effects on membranes, 153
excretion, 100
ingestion by man, 94
pollution by, 317
rate of uptake in fish, 95-96
retention

by fish, 98

by plants, 98

Metabolism, effects of toxicants on,

156—-159

Metals, heavy

absorption by man, 93
body content, 100
carcinogenic action, 163
catalysis of oxidation, 17—18
chelation and toxicity, 263—264
displacement from complexes,
155—-156

effects

on algal growth, 263

on aquatic animals, 192

on aquatic plants, 247

on ecosystems, 324—325

on fish growth, 198

on plant communities, 247

on zooplankton, 268—269
ingestion by man, 93—-94
inhibition by

of microsomal enzyme systems,

158

of reproduction, 163

of thiol groups, 154—155
leaching, 324
in oil pollutants, 283
pollution, 324—-325

air, 316

water, 243—244
uptake

by aquatic plants, 244—245

definition, 76
examples, 77—78
abiotic degradation, 33
carbon dioxide in atmosphere,
299
chrysanthemums and rotenone
toxicity, 129-130
lung model in reference man,
94-95,102-103, 176
mercury transport, 80—81
mice and skin tumours, 138
pollutant transport, 12
Rainbow trout and hepatoma,
131-133
types, 76, 123—-124
chronic exposure, 171173
compartmental, 170175
Eve’s gastrointestinal, 93-94
log-logistic, 126—127
log-normal time-to-occurrence,
137
logistic curve, 123
multi-hit, 123-124
multi-stage, 124
sine curve, 123124
single-hit, 123—-124
steady state, 171—-173
time-to-occurrence, 136—140
use
difficulties in, 79—80
dose—tolerance distribution,
122—-123
estimation of parameters, 138
examples of, 85
factorsin, 71-72
in the laboratory, 60—61
multifactorial studies, 119—-120
value of, 72
validity of, 87, 123, 124—125
process of validation, 87

by plants, 96 Mustard gas, mutagenic effects of, 160
Methylation of metals, 287 Mutagens, correlation with carcino-
Microbial populations, 278 genicity, 284285

Microcosms, use of, 315 Mutation

Microsomal enzyme systems, effects of induction by chemicals, 160—161

chemical agents on, 158 testing for, 201-202
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toxicants responsibie for, 201
types of, 201

Nervous system, effects of toxicants on,
153
Newton—Raphson method, 146
Nickel
effects on aquatic plants, 242243
uptake by aquatic plants, 245
Nitrate, effect on degradation, 280
of oil in sea water, 282
Nitrogen
and nutrient balance, 318, 324
uptake by plants, 39
Nitrogen dioxide
in photochemical smog, 18—19
role in photoreactions, 32
Nitrogen oxide, reaction with ozone,
18—19
Nitrosamines as carcinogens, 163

QOcean, biodegradation of oil in,
281-282
0il
biodegradation of, 278—-284
carcinogenicity, 284—285
effects on bacteria, 282283
effects on marine growth, 266
effects on microorganisms, 278,
282283
oxidation of, 283
pollution by, 315-316
0il pollution
in oceans, 278
role of microorganisms in bio-
degradation, 278
Olefins
irradiation, 30
reactions with oxygen, 21
Organic compounds, sources of, in sea,
242
Organochlorines, effects on reproduc-
tion, 164
Organohalogens, uptake
by algae, 245
by aquatic plants, 244—245
Osmotic regulation, adaptation to
toxicity, 191—-192
Oxidants, effects of
on agricultural systems, 232

on plant communities, 228229
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Oxidation of toxicants, 38—39
Oxygen
effects of toxicants on supply, 193
requirement in bacterial oil degrada-
tion, 283
role in photoreactions, 32
states, 32
transport in aquatic animals, 194
Ozone
depletion of layer, 301
effects of depletion, 301
effects
on agricultural systems, 232
on growth, 159
on plant communities, 228-229
on plants, 226
effects of man on, 300
in photochemical smog, 18—19
role in photoreactions, 32
reactions
with olefins, 18—19
with nitrogen oxide, 18—19
stratospheric, 300

Paraffinic oil, 279, 282
Pentachlorophenol
irradiation, 28 -31
photomineralization, 32—-33
Perception by fish, 197
effects of toxicants on, 197
Peroxyacyl nitrates, effects on plants,
231-232
Pesticides
dechlorination of, 30
degradation microbiologically,
43-45
effects
on agricultural systems, 233
on ecosystems, 322—323
on the peregrine falcon, 181—-184
hydrolysis, 16—17
inhibition of growth by, 159
irradiation, 28—-31
leaching in soil, 14
oxidation, 17—18
transport by air, 323
use of
in farming, 323
in forestry, 323
Petroleum components, persistence in
environment, 278
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Phaeodactylum tricornutum
nickel-binding capacity, 242—243
zinc uptake and binding, 245

Phosphate effects of
on binding of copper and iron, 263
on binding of nickel, 242—243

Phosphorus, effect on petroleum

degradation, 280, 282

Photodegradation, formation of

chlorinated dibenzofurans by, 276

Photodieldrin
effects on zooplankton, 268—269
irradiation of, 27—28
photodegradation products, 28

Photosynthesis
effects of temperature on, 240
influence of toxicants on rate, 240
inhibition in algae, 259-260, 266
measurement of rate, 240

Pine, effects of toxicants on communi-

ties, 228-229
Plankton
communities
effects of pollutants on, 260—262
relations between, 258
studies of, 252253
effects of toxicants on, 251-252
types, 257—-258
Plants
accumulation of toxicants by,
245-246
effects of heavy metals on, 247
effects of toxicants, 249—-251
on growth, 240
on physiology, 225—-226
metabolism of, 46—47
uptake of toxicants by, 244245

Plasmids, 287288

Plume, thermal, 307

Podsol soils, and acid rains, 303

Pollutants
abiotic degradation, 11-12
amounts released, 4—5
behaviour

in the environment, 7

in water, 242244
chemical state

importance of, 75—76

in sea water, 242244
definition, xix
dispersion, 12—13
effects

Index

on algae, 259260
on aquatic plants, 242-244
on ecosystems, acute exposure 327
on ecosystems, chronic exposure,
327-328
on sea water, 242
on zooplankton, 267—269
leaching, 14
metabolism by zooplankton, 269
mineralization, 11—-12
sources, 4—6, 257
toxicity, properties affecting, 7—8
transport
deposition in ground, 74
in test systems, 241—-242
in water, 74
types of, 257
Pollution
causes
artificially induced, 314—315
oil, 315-316
sewage, 319
unintentional, 314—315
definition, xix, 320
effects
on ecosystems, 319—-324,
327-328
on waters, 305-307
study of, 314315, 316
types
air, 315, 316
thermal, 300—301, 305-307, 320
water, 315-317
Polychlorinated biphenyls (PCB’s)
abiotic degradation, 27
chlorine content, effect on behaviour,
61-63
degradation by animals, 63
degradation by microorganisms,
285286
distribution among tissues, 40—41
effects
on algae, 266
on aquatic plants, 247—248
on eggshell thickness, 156
on estuarine ecosystems, 321-322
on zooplankton, 267268
excretion
by monkeys, 62—63
by rats, 62
metabolism by biomass, 5355
uptake calculation, 103
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Population
definition, xxii
dynamics
effects of pollutants on, 180—181

in zooplankton, 267
Potentiation of compounds to toxicity,
211-212
Precipitation, acid rains, 301-303
Predation
effects of pollution on, 267—268
in zooplankton, 267
Predictions
errors in, 86
estimation of, 86—87
of toxicity, 6—7, 189, 327328
models for, 8
on plants, 235
value of, 86
Pressure, effect on microbial degrada-
tion of hydrocarbons, 280
Prill’s acid as a conversion product, 47
Promutagens in the Ames test, 284
Proteins, inhibition of synthesis, 158
Proteolytic bacteria, effect of fuel oil
on, 282
Psychrophilic microorganisms, 280
Pumps, ion, effects of toxicants on,
in cells, 152—-153

Radiation, gamma, effects on forests, 325
Radioactive particles, atmospheric
washout of, 15
Rate, of pollutant transfer, 170—171
Rate constants
definition, 8283
determination, 79—80, 171
use in compartmental models,
170—171
Reduction of toxicants, 39
Reference Man, 95
Reproduction, inhibition by toxicants,
163—164, 198—199
Research priorities, 4
Resistance
to antibiotics, 287—288
in later generations, 139—140
Respiration
adaptation to toxicity, 192—194
effects of temperature on, 240
inhibition by toxicants, 157,
193-194
monitoring of, 193-194
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Response
by communities, 319-321
estimation
confidence limits, 128—129
of probability, 127128
of rate, 127—-128
for frost damage, 296—-297
probability, 121122
spontaneous, 133—135
variability, 122
Retention equations
determination, 9698
from excretion equations, 97—98
problems in, 99
examples, 98
Risk, definition, xxii
Rotenone
maximum likelihood estimates for
toxicity, 147—148
toxicity to chrysanthemum aphis,
129-130

Salt, effects on plants, 227
SCOPE, history of, xix
Sediment

marine, degradation of crude oil in,

282

methylation of mercury in, 284
Selection

of dose levels, 118—119

of test species, 117

of type of exposure, 117—118
Sensitivity

analysis, 87

coefficient, 87
Sensitization to toxicity, 211-212
Sewage

coliform bacteria in, 287

effect of dumping in ocean, 287288

pollution by, 319
Shannon—Weaver Index, 267
Silicosis, 152
Silver, mutagenic effects, 161
Simpson Index, 326
Sodium—potassium pump

effect of mercury on, 192

effect of toxicants on, 152—153
Soil, and acid rains, 303
Spontaneous response

effect on validity of models, 135

rate, 134

determination of, 134—135
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Stabilization of cell membranes, 152
Standard water, tests for toxicity using,
252-253
Steady state, model for, 171—-173
Stereochemical conformation, influence
on toxicant behaviour, 63—64
Stochastic effects, definition, 107
Stratosphere, condition of, 300
Strontium
dispersion, 12
rate of uptake in plants, 96
retention by man, 98
Sublethal effects, 188—191
on aquatic animals, 189—-199
osmoregulation, 191-192
respiration, 192—-194
detection, 179
on populations, 180
Sulphur
accumulation in plants, 224—223
air pollution by, 316—-317
effect on soil acidity, 2235
Sulphur dioxide
and acid rains, 303
detoxification, 234235
dose
calculation of dose—effect
relation, 232-233
threshold, 232
effects
on agricultural systems, 232—233
on clover and forage, 235
on forest ecosystems, 304305
on lichen, 230-231
on plant communities, 228
on plants, 225, 226
inhibition of growth by, 159
Surface area rule, 140—141
Suspended particulate matter, 299
Swimming
determination of rate, 196
effects of toxicants on, 196—197
Synapses, effects of toxicants at, 153
Synergistic effects
on algae, 264
on aguatic animals, 208—-209,
211-212
on aquatic plants, 247248
in cancer, 213
permissive, 212
Synergists, action of, 165

Index

Target, definition, xxii
Technetium, excretion, 100
Teratogens, examples, 200—-201
Tests
of bioconcentration, 56
of biodegradation, 55—56
of toxicity, 240241
on aquatic animals, 189-191
on aquatic plants, 249—-250
of carcinogens, 203—-204
on plants, 226-—-227
selection of dose levels, 118—119
selection of exposure type,
117-118
selection of species, 117, 189—190
significance of, 56
Thiol groups
effect of toxicants on, 152
inhibition of, 154—155
D-Threose-2,4-diphosphate, inhibition
of growth by, 159
Threshold
definition, 105
levels, 125—126, 189
Thyroid, role in growth, 159
Tin, triethyl
effects on nervous system, 153
inhibition of respiration by, 157
Tolerance
definition, 120
determination, 122123, 124
distribution, 120—121
in later generations, 138139
to toxicants (aquatic animals), 210
Toxicants
adaptation of organisms to, 139—-140
behaviour of, 188
critical maximum dose of, 251
effects
diagnosis of, 233-234
differences between species, 244
factors modifying, 119—-120
on fish communities, 188—189
on fish ecosystems, 187—188
on growth, 240
on macrophyte communities, 252
on offspring and later generations,
139-140
on organisms, 140—141
on plankton communities,
251-252



on plant communities, 241
on plant distribution, 251
on plants (aquatic), 241
prediction of, 235
testing for, 226
interactions between 119—120
long-term effects, 249251
uptake by aquatic plants, 244245
Toxicity
adaptation to, 189—191
dependence on age, 226—227
dependence on chemical form,
75-76
difficulty in evaluating, 189191,
314
effects
on agricultural systems, 231-233
on aquatic ecosystems, 187—188
on communities, 227-231
on growth, 227
effects of dose level on, 226
extrapolation from laboratory to
ecosystems, 140-—-141
interpretation of test results,
249-250
methods of testing, 240, 252—-253
sublethal, 188—189
testing for, 189191
Transfer
coefficients for mercury transfer,
82-83, 246
of pollutants
from atmosphere to ground, 74
from ground to atmosphere, 74
Transport
of pollutants, 12—13
aerial, 7374
aquatic, 73—74
prediction of rate, 73—74
types of, 73
Tritium
absorption by man, 93
retention by man, 98
Trophic levels
advantage of concept, 75
effects of toxicants on, 250251
Tumours
and contaminants, 202—203
and viruses, 203
induction by chemical agents,
162—-163

Index 349

initiation of, 162
promotion of, 162
Turnover rates for elements in
natural ecosystems, 251—-252

Ultraviolet irradiation, effect on
degradation, 16
Understory plants effects of toxicants
on, 229
UNSCEAR, xix, 104, 106
Uptake of toxicants
definition, xxii, 92
dynamics, 265
interaction, 212

rates
in algae, 266
in fish, 95-96
routes

in aquatic plants, 244245
in fish, 95-96
in plants, 51,96, 224--225
in zooplankton, 268

types
chronic, 102
declining, 102--103
several in a limited period,

103—-104

single isolated, 101

Validity of models, 123, 124—125
case of spontaneous response, 135
process of validation, 87
Vapour pressure, 15
Variability
between models, 124—125
of dose response, 117, 122
Variables, determination of, in com-
partments, 79—-80
Variance
analysis of, 133
in estimation of risk, 141
in log dose, 129
in log-logistic model, 127—128
Variations, significant, 321
Ventilation of aquatic animals, 192—-194
Volatilization of toxicants from plants,
33

Wastes, chemical, 187—188
Water
copper species in solution, 243
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dissolved organic compounds,
242-244
heavy metals in solution, 243—244
pollution of, 315-317
standards for quality, 213-214
Wildlife, environmental data, 57—60

Xenobiotic chemicals, definition, xxii

Yeasts, degradation of crude oil by, 281

Zinc
displacement by other metals,
155—-156
effects on fish, 195196
inhibition of CO, fixation by, 159
pollution by, 324
uptake by aquatic plants, 245
Zooplankton
effects of copper on, 251
effects of pollutants on population,
267-269
metabolism of pollutants by, 269
types, 267





