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Algae, 93, 98-103(figs.), 104-107, 
126, 139 

chlorophyll fluorescence, 161 
detergent chemicals, effects of, 242 

field and laboratory studies, 243 
photosynthetic activity, after 

exposure to TMAC, 248- 
249 

pesticides, ecological impacts of, 
158-159 

toxicity tests, TFM, 235 
Aloha costata, 298 
Aquatic animals, 18-29 
Aquatic bioassay systems, 84, 86- 

87(table) 
Aquatic ecosystems, 1,129 
Aquatic microcosms, 93 (see also Al- 

gae; Aquatic ecosystems) 
production, in laboratory commu- 

nities, 127, 136, 199-201 
(fig.), 202 

metabolic response variables, 161 
methods, 137, 147(fig.), 148 

(table), 149-152, 153 
(table), 154-155, 159-163, 
200-202, 201(fig.) 

MFC, 137, 139 
SAM, 138 

respiration, associated with cop- 
per treatment, 145(fig.) 

Aquatic microcosms, toxicology, 1, 
18, 135,128-131,130(fig.), 
135,199 (see also Benthos; 
Community ecology) 

cadmium concentrations, hazard 
evaluation, 36(tables), 37, 
40(fig.) 

in damaged ecosystems, 38- 
39(table) 

chemical exposure in shallow- 
water, 121 

chemical hazards, detergent data, 
242 

copper, 96(table), 135, 141-142, 
143(fig.) 

discussion, 133-134 
drilling fluids, effects on seagrass 

communities, 205,210 
ecosystem variables, 142 
guild approach, 181 

criteria for, 182-183(fig.), 184 
hazard evaluation 

discussion, 178-179 
environmental, 136 
model, 164(fig.), 167-168 

reproducibility, 174(table) 
ranking experiments, 163(table), 

165-171(figs.), 172-173, 
176(table) 

heavy metals, pollution, 180-189, 
190(fig.), 191,192(figs.) 

interlaboratory standards (SAM), 
94, 111-113 

metabolism, 127, 131(fig.) 
of protozoan communities, us- 

ing MFC, 225-237 
discussion, 238-240 

metals, 163(table), 180-198 
MFC and SAM tests, media used 

in, 141 
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Aquatic microcosms, toxicology 
(continued) 

microcosm construction for, 122-
125, 159 

oxygen measurement, 152(fig.) 
biological and chemical vari

ables, 146(fig.), 156-157 
(discussion) 

effects on gain, 142, 143(fig.), 
144 

periphyton community, effects of 
TMAC, 246-248 

pesticides, 158, 163(table) 
phenols, effects on communities, 

291-294, 293(table) 
seagrass communities, effects of 

used drilling fluids, 199-
202, 203(fig.) 

zooplankton communities, re
sponses to synthetic oil, 
292-294, 293(table), 302-
303(figs.) 

discussion, 316-320 
Armandia maculata, adversely af

fected by drilling fluids, 205 
Arsenic, in water, 251(table) 
Artificial substrates, 224 
Atrazine 

in hazard ranking experiments, 
166-171(figs.) 

in limnocorrals, application of 
discussion, 289 

Aufwuchs, in heated model streams, 
325, 329-330 

B 

Bacteria, pesticide screening, 159 
Benthos, 322-337 

community tests, 18, 22, 23(table) 
discussion, 29 
Kolbacksan river, 188(fig.), 

189(tables), 192(figs.), 193 
in heated model streams, 329-330 

metal pollution, 180 
metals, tolerance to, 213 
toxicants, measuring effects of, 

218(table, fig.) 
clays and drilling fluids, 200 
effects of pesticides and toxic 

organics, 200 
effects on salt-water animals, 28 
results of exposures, 27 

Bioassay, 93 
interlaboratory testing, standards, 

94 
sea urchin, 66 

Biodegradation, 241, 249-250 
Biomass, 195, 196(fig.), 235 

in heated model streams, 322-337 
riffle macroinvertebrates, 330-

331(figs.), 332, 333(fig.) 
survival of juvenile salmonids, 

325, 326-327(figs.) 
synthetic oil, response to, 291-

315 
BIOSIM, use in sensitivity studies, 

294-295 
Biota, 122-123 
Blackfly larvae, toxicity tests, TFM, 

235 
Boron, in water chemistry, 251(table) 

Caddisflies 
criteria for use in guild testing 

available Uterature, 185 
commonness, 182-183, 184 

(table) 
laboratory practicality, 186 
sensitivity, 183, 184(fig.) 
taxonomic simplicity 182, 183 

(fig.) 
exposure to copper and zinc, 185 

(fig.), 186(fig.), 220-221 
protected by NTA, 217-218 

(table, fig.), 219 
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use in ecotoxicology testing, 180-
198 

Cadmium 
concentrations in aquatic ecosys

tems, 34-39(tables), 40 
(fig-), 41 

cumulative tolerance distribu
tions, permissible concen
trations, 41-43 

toxicity to aquatic species, 32-
33(table) 

hazard evaluation methods and 
cost, 31 

discussion, 46-47(tables) 
sea urchins, 88 

in water, 251(table) 
Canberra metric measures 

synthetic oil, sensitivity studies, 
294-295 

Canids, wild, of North America 
interactions, ecological factors, 57 
physical parameters, 51 (table) 

Canis latrans {see Coyote) 
Canis lupes (see Coyote) 
Cationic surfactant, 241 
Chelation, 213 
Chemical hazard assessment 

on protozoan communities, 225 
shallow-water communities, ex

posure in, 121-122 
standards development, 225 

Chlorinated pesticides, in water, 

251(table) 
Chlorine toxicity, 234 
Chydorus sphaericus, 296, 298 
Cihates, 234 
Cladocerans, 129 
Cleavage, 72, 73(fig.), 80(table) 
Community ecology, 49, 129, 241-

268 {see also Aquatic eco
systems; Aquatic micro
cosms, toxicity testing) 

benthic communities, Kolbacksan 
River, 189 

chemical exposure in shallow 
water, 121 

detergent chemicals, effects on 
aquatic life, hterature re
view, 242 

effect of coyote population con
trol, 55-57 

in heated model streams, 322-
337 

interaction between species, 181 
metal pollution, 180-198 
periphyton communities, effects 

of detergent chemicals, 241-
243 

test chambers, 244-245(figs.) 
TMAC (Howesville creek), 262 

(table) 
toxicity study (Little Miami 

River), 258-259 
pesticides, 158, 269 
phytoplankton communities 

effects of detergent chemicals, 
241-243 

test chambers, 244-245(figs.) 
effects of TMAC 253, 254-

257(tables, figs.) 
protozoan communities, protocols 

for toxicity testing with 
TFM, 225-240, 232-233 

(figs.) 
efficiency, 236-237 
species survival, TFM concen

trations, 229(fig.), 231(fig.) 
seagrass communities, 199 

laboratory and field comparison 
207-208, 209(table) 

laboratory microcosm system, 
used drilling fluids, test for 
effects of, 202-203(fig.) 

macroinvertebrates after expo
sure to driUing fluid and 
clay, 206(table) 

synthetic oil exposure, response to, 
291 
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Community ecology, synthetic oil 
exposure, response to 
(continued) 

discussion, 316-320 
TMAC, effects of, 248-249, 263-

265, 264(table) 
toxicity testing protocols, devel

opment of, 225 
Community production, 127,135-137 

(see also Aquatic micro
cosms) 

methods, 137 
Community respiration, 135-137 
Community similarity indices, 6 

comparison techniques, test data, 
7(table) 

statistical methods, 8-16 (tables 
3-16) 

discussion, 16-17 
Community structure and function, 

18, 121, 224, 241 
analysis, 180 

guild approach, 181-182 
effect of synthetic oil on zooplank-

ton communities, 292, 294-
299 

discussion, 316-320 
effect of TMAC on, 253-257 

(tables, figs.), 260(table), 
261(table), 262(table) 

Community tests, 199, 224 (see also 
Benthos) 

heavy metals, 180 
pesticides, 158 
toxicity, 199 

developing testing protocols, 

225-226, 227(figs.) 
limnocorrals, 270, 271(figs.), 272 
model, 228-229 

Competition, 49, 322 
Compound 1080, 49 
Copepods, 129, 298-300(figs.) 

microcosm control and levels, 302-
303(figs.) 

pond control and levels, 304-
305(figs.) 

Copper, 135, 213 
as test medium for interlaboratory 

standards, 96(table), 104-
106 

exposure of fish and inverte
brates, 220, 221 (table), 
222 

protected by NTA, 213-
215(table), 218-219 

in hazard ranking experiments, 

165-171(figs.) 
toxicity testing, in aquatic micro

cosms, 163(table) 
water quality, 251(table) 

Coyote 
population control, 52-53, 54(fig.) 

effect on other mammals and 
birds, 55-56 

Cyclopoid nauplii (Cyclops vemalis) 
(see Zooplankton) 

Czekanowski Percentage Similarity 
Index 

in community structure analysis, 
181 

D 

Daphnia, 93, 214 
to establish standards for inter

laboratory testing, 98 -
103(figs.), 105, 108-109 
(tables) 

Detergent chemicals, effects on 
aquatic life, hterature re
view, 242 

Detoxification, 213 
Dobsonfly larvae, toxicity test, TFM, 

235 
Dragonfly naiads, toxicity test, TFM, 

235 



SUBJECT INDEX 345 

Drilling fluids 
impact on seagrass microcosm 

communities, 199,202-203 

Experimental streams {see Model 
streams) 

E 

Ecosystems, 135 {see also Commu
nity structure and function) 

cadmium, hazard evaluation, 35 
effect of concentrations, 36 

(tables) 
heavy metals, Kolbacksan River, 

case study 187 
pesticides, impacts of, 158 
production, 127 
synthetic oil exposure, 291 
toxicology, 180 {see also Aquatic 

microcosms) 
testing, 2 -3 , 158 

guild approach, 181-182 
seagrass communities, 210 

Ecotoxicology {see Ecosystems, tox
icology) 

Embryogenesis, fertilization 
of sea urchins 69, 70(table), 71 

(fig.), 73(fig.), 74-75(figs.), 
78-79(tables) 

Enclosures, 269 
Environmental contaminants 

sea urchin bioassay, 82-83 
as predictive model for toxicol

ogy, 90 
Environmental tests, 18 

laboratory, 241 
Epiphytes, effected by used drilling 

fluids, 200-201(fig.), 205, 
206-207(table) 

Estuarine benthic communities {see 
Benthos) 

Evaluation community species com
position, 6 

Experimental microcosms {see Mi
crocosm) 

Fate, 241-268 
Fertilization embryogenesis {see Em

bryogenesis) 
Field tests 

benthos, 21, 23(table) 
Fish 

exposure to copper and zinc, 213-
215(table), 218-221 

production in heated model 
streams, 323 

toxicity tests, TFM, 235 
Foxes 

effect of coyote population con
trol, 54 

Gastrula {see Sea urchins) 
Gray wolf {see Coyote) 
Guild {see Aquatic microcosms) 

H 

Hazard evaluation 
aquatic ecosystems, pesticide 

screening 
discussion, 178-179 

cadmium, 30 
materials and methods, 31 

discussion, 46-47(tables) 
chemical exposure, shallow water, 

121 
heavy-metal pollution, 180 

case study, Kolbacksan River, 
187, 188-189(fig., tables) 

model, 164(fig.) 
ranking experiments, 165-171 

(figs.) 
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Hazard evaluation (continued) 
toxicity testing, 136 

pesticides, screening protocols, 
158-159 

protocols, assessing predictabil
ity and replicability, 225 

Heavy-metal pollution (see Cad
mium; Metal pollution) 

Herbicides (see Pesticides) 
Hy dropsy che, 180 

I 

Insecticides (see Pesticides) 
Interlaboratory testing 

standardization methods (SAM), 
93-95, 112-113 

copper, 96(table) 
discussion and comparisons, 

118-120 
equipment, training, costs, 

116-117 
statistical analysis, 107, 110-111 
statistical techniques, 97 

Invertebrates 
NTA protects against copper and 

zinc, 213-215(table), 218-
221 

Juvenile coho salmon (see Salmo-
nids) 

K 

Kolbacksan river, case study, for 
heavy-metal pollution, 180-
198 

Laboratory algae, 241 
Laboratory-field vahdation, 241 
Lamprey, 225 

larvae, toxicity testing, TFM, 235 

Lauryl trimethyl ammonium chlo
ride (TMAC), test on al
gae, 242-243 

Lead, in water, 251 (table) 
Limnocorrals, 269, 272 

construction details, 270, 271(figs.) 
discussion, 288-290 
pesticide applications, 272-273, 

277-280, 281(table) 
size of corral, influence on im

pact of, 284(fig.), 285(fig., 
table), 286(table), 287 

Littoral ecosystems, 121,127 (see also 
Aquatic ecosystems; Aqua
tic microcosms) 

microcosm construction in labo
ratories, 122 

fauna development, 125 
responses to toxic chemicals, 122 

M 

Macrocyclops albidus (see Zoo-
plankton) 

Macroinvertebrates, in heated model 
streams, 325, 329, 330-
331 (figs.), 332, 333(fig.), 
334-335 

Macrophytes, 122-126, 335 
Manganese, in water, 251 (table) 
Mayflies, exposure to copper and 

zinc, 218-221 
Mercury, in water, 251(table) 
Metabolism, aquatic ecosystems, 127 
Metal pollution, 180-198 (see also 

Cadmium) 
Metal toxicity, NTA protection from, 

213-217 
Methoxychlor 

application in limnocorrals, 274, 
278-280, 279(fig.), 
281(table), 286-287 

in hazard ranking experiments 166-
171(figs.) 
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Methyl mercury, toxicity testing for, 
163(table) 

MFC (mixed flask culture), 135-137 
Microcosms, 199, 93, 322 (see also 

Aquatic microcosms) 
chemical exposure in shallow water 

experimental, 122-124, 199 
laboratory experiment, 292-293 

(table) 
littoral communities, complexity 

in, 126 
metals, 163(table) 
pesticides, impacts of 158-159 
pond experiment, 293-294 
standards, 94-95, 135 
synthetic oil exposure, response to, 

291-315, 298-300(figs.) 
302-303(figs.) 

discussion, 316-320 
zooplankton communities, 306-

307(figs.), 310, 311(fig.), 
314(fig.), 315 

toxicity testing, 33, 135 
Microinvertebrates, 126 
Midges, exposure to copper and zinc, 

218-221 
Mixed flask cultures (MFC), 136 
Model streams, heated 

biomass in, 325-328, 332, 333-
334(figs.), 335 

production of salmonids in, 322-
325, 335 

materials and methods, 323-324 
Multispecies testing, 224 

N 

Nickel, in water, 251 (table) 
Nitrilotriacetic acid 

protects fish and invertebrates 
against copper and zinc, 
213-215(table) 

NTA (see Nitrilotriacetic acid) 

O 

Ohio, Little Miami River, chemical 
quality of waters, 251(table) 

Oil, synthetic, exposure to 
in zooplankton communities, 291-

294, 293(table), 295-297 
discussion, 316-320 

Organophosphates, chemical quality 
of waters, 251 (table) 

Oxygen measurements in aquatic 
microcosms 

pH change associated with copper 
treatment, 144 

Periphyton, 125-126, 241, 322 
test chambers, 244-245(figs.) 
toxicity tests, TFM, 235 

Permethrin, application in limno-
corrals, 274, 275(fig., ta
ble), 277(fig.), 278 

Pesticides 
chlorinated, in water, 251(table) 
concentrations, in aquatic micro

cosms, 163(table) 
ecological impacts of, 158, 269 
limnocorrals, application in, 272-

274, 273(fig.), 275(fig., ta
ble), 276(table), 277(fig.), 
278, 279(fig.) 

size, influence of, 284(fig.), 
285(fig., table), 286-287, 
286(table) 

screening tests for, 159 
Petromyzon marinus {see Lamprey) 
Phenols {see Oil, synthetic) 
Photosynthesis 

activity after exposure to TMAC, 
241, 248-249, 252-253(fig.) 

Phytoplankon communities, 7(table), 
126, 158, 241 

composition, 161, 175(table) 



348 COMMUNITY TOXICITY TESTING 

Phytoplankton communities (con
tinued) 

toxicity test, detergent chemicals, 
243, 246-250 

test chambers, 244-245(figs.) 
TMAC concentrations, 252 

(table) 
Plankton, 126 
Pluteus (see Sea urchins) 
Ponds, 121 

synthetic oils, zooplankton com
munity responses to, 293-
294,298-299,300(fig.), 301, 
304-305(figs.), 308-309 
(figs.), 310 

Predation, coyote 
control of coyotes, 49-50,51(table) 
effect on large mammals, 55 
wild canids, 51 (table) 

Production, 322 

Protozoan communities, 33-34, 224 
cadmium, response to, 34(tables) 
in laboratory microcosms, 125 
pesticides, screening tests for, 158 
toxicity protocols, assessing pre

dictability and replicability 
of hazardous substances, 
225 

TFM, efficiency, 236-237 

R 

Red fox (see Coyote) 
Respiration (see Community respi

ration) 
Riffle macroinvertebrates (see Bio-

mass; Macroinvertebrates) 
Rotifers, 129 

limnocorrals, influence of pesti
cide 

applications in, 286-287 
permethrin, sensitivity to, 278 

synthetic oil effects on, 298-
300(figs.) 

microcosm control and levels, 
302-303(figs.) 

pond control and levels, 304-
305(figs.) 

Salmonids 
metabolic rates in aquaria, 323 
production in heated model 

streams, 322-325, 332-333, 
334(fig.), 335 

behavior of juveniles, 328, 328-
329(figs.) 

survival of juveniles, 325, 326-
327(figs.) 

SAM (standardized aquatic micro
cosm), 94-95, 135-137 

Seagrass communities 
drilling fluids, effects of, 199, 

205 
laboratory microcosm communi

ties, 200-201(fig.), 202 
Sea urchins 

bioassay for assessment of pollu
tant hazards, 67, 68-69 
(tables), 84 

embryotoxicity of test agents, 69 
Sensitivity analysis, synthetic oil in 

zooplankton communities, 
294 

Shallow-water ecosystems, 199-201 
chemical exposure in, 121-122 
used drilling fluids, effects of, 200-

201, 205 
Silver, in water, 251 (table) 
Simocephalus vetulus (see Zoo

plankton) 
Snails, 127 
Sodium fluoracetate, 50 
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Sorensen Index 
in community structure analysis, 

181 
Sperm 

sea urchin, assessment of biolog
ical action, 70, 76, 77(fig.), 
78-79(tables) 

enhancement of fertilization, 82-
83(figs.) 

inactivation, 80-81(figs.), 84-
85(figs.) 

Standardized aquatic microcosm 
(SAM), 94 

statistical techniques, 97 
Steelhead trout {see Salmonids) 
Stoneflies, 218 
Stream communities, 322 

Model streams, experimental, 323 
TMAC, dosing study, 248 

Howesville creek, 259(fig.) 
Surfactant mixtures, effects on 

aquatic life, 242 
Synthetic oil {see Oil, synthetic) 

Temperature, 322 
Tests 

equipment, 18 
TFM {see 3-trifluoromethyl-4-nitro-

phenol) 
Thalassia, effected by drilling fluids, 

200, 204-205, 207(tables) 
3-trifluoromethyl-4-nitrophenol, 224 

toxicity testing, on protozoan 
communities, 225 

species survival at different con
centration rates, 229(fig.), 
230(table, fig.) 

TMAC {see Trimethyl ammonium 

chloride) 
Toxicity, 18, 121, 198 

of detergent chemicals, 242-243 

of heavy metals, 180 
testing, 2 -3 , 93, 213, 224, 241 

bioassay of sea urchins, 67, 76, 
86-87(table) 

ecosystems for, 135, 291 
for chemical environmental 

hazards, 30 
in experimental microcosms, 199 

Trifluralin, in hazard rankings, 166-
171(figs.) 

Trimethyl ammonium chloride 
(TMAC), test effects on 
community ecology, 242-
243, 248-249 

Trout, steelhead {see Salmonids) 

Vertebrate pest control, 50 
Vulpes vulpes {see Coyote) 

W 

Water chemistry, 249-250, 251(table) 
Water pollution, 18 
Water quality 

synthetic oil concentrations, 294, 
296 

temperature, in heated model 
streams, 322-323 

Wild canids of North America 
physical descriptions, 51 (table) 

Zinc 
fish and invertebrates protected by 

NTA, 213-215(table) 
in water, 251(table) 

Zooplankton, 158, 269 {see also 
Aquatic microcosms) 
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Zooplankton (continued) 
composition, 161, 176(table) 
density, in limnocorrals, 282(table), 

283(table), 284-285(figs., 
table), 286(table) 

in freshwater communities, 292 
in laboratory communities, 125, 

139, 292-293 
oil, synthetic, responses to expo

sure, 291-294, 293(table), 
294-297 

discussion, 316-320 

microcosm abundance and bio-
mass, 302-303(figs.) 

ponds, 304-405(figs.), 312-
314(figs.), 315 

pesticides 
limnocorrals, application in, 272, 

273(fig.), 274, 275(table, 
figs.),276(table),277(fig.), 
278-280, 281(table), 282 
(fig., table) 

screening tests for, 158 
Zygote (see Sea urchins) 




