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A

Aeromonas hydrophila
Aging
bighead carp, 68
silver carp, 86
Alabama, 34, 37t, 46, 48t
Algae
bigheaded carps, and growth of, 104-106, 107f, 110-111
control of, 104-106, 107f, 110
as silver carp food source, 81-83
Algal blooms, 104, 106, 110
Alosa sapidissima (American shad), 120
American shad (Alosa sapidissima), 120
Anchor worm (Lernaea bhadraensis), 94, 116
Animal rights activists, 20, 27, 126
Aguaculture
bighead carp survivability in, 69-70
current worldwide production, 101-104, 102f
history of, 100-101
hybrids and, 11
and introductions, 20, 27, 37, 46, 48, 120-121, 124-125
polyculture, 100-101, 103-104
regulation of, 143-144
silver carp survivability in, 86
U.S. production, 1-2, 103
Aristichthys, 3, 4. See also Hypophthalmichthys
Arkansas, 34, 38t, 46-47, 48-49t
Artificial spawning, 100
Asian carp tapeworm (Bothriocephalus acheilognathi), 74,
116-117, 153-154

B

Bacterial diseases
bighead carp, 71t, 74
silver carp, 88, 89t, 94
Baitfish
regulation of, 146-147
as source of introductions, 125, 126-127, 126f, 136
Ballast waters
as source of introductions, 127, 135-136
treatment of, 154
Barriers to range expansion, 131-134, 133f, 155
Barriers to upstream migration, 140
Behavioral barriers, 132
Benthic community, alteration of, 110
Benthic macroinvertebrates, competition and, 111
Bighead carp (Hypophthalmichthys nobilis)
in algae control, 104-106, 110
control of. See Control measures
culture of, 101-102, 102f, 103, 143-144. See also
Aguaculture

Bighead carp (Hypophthalmichthys nobilis) (cont.)
description and distinguishing characteristics, 4-5, 5f, 10
differentiation from silver carp, 6f, 7, 7f, 9f
diseases and parasites, 70, 71-73t, 74
environmental threat of. See Environmental risk
assessment

existing wild populations, control of, 139-142

feeding habits, 58-59, 64-68, 66f, 67f, 81t

growth rate, 68-69, 69f

habitats, migrations, and local movements, 55-58, 56f,
57f, 58t

hybridization of, 9, 11-13, 12f, 13f

international distribution, 19-20, 21-25t, 26f

juveniles. See Juvenile bighead carps

longevity, 69-70

native range and populations, 15, 16f, 121-122

polyculture of, 101, 104

potential range, 121-122, 121f

proposed listing as injurious species, 147

regulations pertaining to, 2, 143, 144-145t, 146-147,
146f

reproductive biology, 59-64, 63t

response to physical stimuli, 70

salinity tolerance, 59

sterile triploid strains, 108, 136-137

temperature tolerance, 58-59, 67

U.S. distribution, 34-37, 35f, 37-46t, 122-123

Bigheaded carps (Hypophthalmichthys). See also Bighead

carp (Hypophthalmichthys nobilis); Largescale
silver carp (Hypophthalmichthys harmandi);
Silver carp (Hypophthalmichthys molitrix)

description and distinguishing characteristics, 3-4

hybridization of, 9, 11-13

key to species, 9-10

Bigmouth buffalo (Ictiobus cyprinellus), 114

Bioacoustic barriers, 132

Biological control
of bighead carps, 139-140
of plankton, 20, 26f, 27, 37, 46-47, 48

Black carp (Mylopharyngodon piceus), 11, 20, 63t, 100

Blue-green algae, 104-105, 110

Boats, reaction to, 70, 87-88, 87f, 152

Bothriocephalus acheilognathi (Asian carp tapeworm), 74,

116-117, 153-154

Bothriocephalus gowkongensis. See Bothriocephalus

acheilognathi

Bothriocephalus opsariichthydis. See Bothriocephalus

acheilognathi

Bothriocephalus phoxini. See Bothriocephalus acheilognathi

C
California, 35, 38t
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Canada
bighead carp recordings, 45t
Laurentian Great Lakes protection measures, 155
regulations in, 147
Capture fisheries, 99-100. See also Commercial fishing;
Fisheries
Cestode parasites
of bighead carp, 73t, 74
introductions of, 116-117, 153-154
of silver carp, 93t
Channa argus (northern snakehead), 125, 135, 138
Channel catfish (Ictalurus punctatus), 116
Chemical control treatments, 139
Chicago Sanitary and Ship Canal (CSSC), 127, 129f, 132,
133f, 155
Chilodinella sp., 94
Chinook salmon (Oncorhynchus tshawytscha), 120
Clostridium botulinum, 94, 102
Coccidial enteritis, 74
Cold tolerance, 59, 76
Colonization, probability of, 151
Colorado, 34, 38t, 46, 49t
Commercial fishing, 99-100, 146, 152. See also Fisheries
Commercial harvest as control measure, 141-142
Common carp (Cyprinus carpio), 100, 101, 102f, 103
Competition
with benthic macroinvertebrates, 111
in Mississippi River Basin, 113-115
with native fishes, 111-113
Consumption of carp, 97-104, 102f. See also Live food fish
trade
Contaminants in wild-caught carp, 100
Control measures, 131-142. See also Regulations
baitfish regulations, 136
ballast water as potential pathway, 135-136
barriers to range expansion, 131-134, 133f
for existing populations, 139-142
Hazard Analysis and Critical Control Point planning,
137-138
human-assisted range expansion pathways and, 134-135
illegal intentional introductions and, 136, 142
importation regulations, 135
live food fish industry restrictions, 135, 136
monosex fish stocks for, 108, 137
native fishes impacts, 132, 140, 154
public education, 135, 136, 138
rapid response plans, 138-139
sterile carp development for, 108, 136-137
Copepod parasites
of bighead carp, 73t, 74
introductions of, 116-117
of silver carp, 93t, 94
Cryptobiasis, 74, 94
CSSC. See Chicago Sanitary and Ship Canal (CSSC)
Ctenopharyngodon idella (grass carp)
culture of, 100, 102f

Ctenopharyngodon idella (grass carp) (cont.)
hybridization of, 11
introductions of, China, 20
larval myomere counts, 63t

Culture. See Aquaculture

Cyanide susceptibility, 139

Cyanotoxins, 110

Cyprinus carpio (common carp), 100, 101, 102f, 103

D

Dactylogyrus chenthushenae, 97
Dactylogyrus harmandi, 97
Dactylogyrus hypophthalmichthys, 94
Dactylogyrus spp., 74
Daily food ration, 68, 84
"Daughterless” gene, 140-141
Development, early
bighead carp, 62—64, 63t
largescale silver carp, 96
silver carp, 80, 81t
Diagrama interrupta, 74
Dikes, as habitats, 36f, 55, 75
Diplostomum spathaceum, 94
Diplostomum spp., 74
Diseases and parasites
of bighead carp, 70, 71-73t, 74
of largescale silver carp, 97
of silver carp, 88, 89-93t, 94
spring viraemia of carp, 139
transmission of, 116-117, 139, 153-154
Distribution. See International introduced distribution;
Native distribution; United States, introduced
distribution in
Dorosoma cepedianum (gizzard shad), 114, 126f
Dorosoma spp. (shad), 6

E

Early development. See Development, early
Eastern mosquitofish (Gambusia holbrooki), 120
Ecological changes. See Environmental effects
Economic impact estimate, 152-153
Eggs
of bighead carp, 62, 64
hatching of, water hardness and, 64, 80, 124
of silver carp, 80
Eimeria spp., 74, 94
Electrical barriers, 132, 133f
Environmental effects, 109-117
disease transmission, 116-117
gene pool deterioration, 115
habitat alteration, 109-110, 115
on hybridization, 12
spatial alteration, 115
trophic alteration, 110-115
Environmental impact estimate, 153-154
Environmental manipulations as control measures, 140
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Environmental risk assessment, 149-158

organism risk potential, 155-158

rating elements of risk model, 150-155
Escapes, 1-2

bighead carp, 34-35

silver carp, 47

sources of, 120-123, 124-127
Eutrophication, 106-107, 110-111
Evolutionary changes in introduced species, 120
Excrement, 107, 110, 111

F

Fecundity
bighead carp, 59-60
largescale silver carp, 96
silver carp, 78
Federal regulations, 2, 147
Feeding habits
bighead carp, 58-59, 64-68, 66f, 67f, 81t
largescale silver carp, 96
silver carp, 80-84, 81t
Filter-feeding fish, types of, 65
Fish community
competition within, 111-115
disease and parasite introduction effects, 116-117, 139,
153-154
Fish production, increased, largeheaded carps for, 103-104
Fisheries, 20, 26f, 27, 99-100. See also Commercial fishing
Fishing, recreational. See Sport angling
Florida, 38t
Food consumption rates
of bighead carp, 68
of silver carp, 84
Food evacuation rates, of silver carp, 84
Food fish trade. See Live food fish trade; Retail sales
Food uses of carps, 97-104, 102f. See also Live food fish
trade
Fungal diseases
of bighead carp, 71t
of silver carp, 89-90t, 94
Fungi, toxigenic, 94, 102-103

G

Gambusia affinis (western mosquitofish), 120
Gambusia holbrooki (eastern mosquitofish), 120
Gas bladder morphology, 3
Gene pool deterioration, 115
Generic Nonindigenous Aquatic Organisms Risk Analysis
Review Process, 149
Genetic changes in introduced species, 119-120
Gill rakers
bighead carp, 6f, of
hybrid bighead x silver carp, 12f, 13, 13f
silver carp, 5-6, 6f, 10f, 80-81
Gizzard shad (Dorosoma cepedianum), 114, 126f
Golden shiner (Notemigonus crysoleucas), 4, 6

Grass carp (Ctenopharyngodon idella)
culture of, 100, 102f
hybridization of, 11
introductions of, China, 20
larval myomere counts, 63t

Grayling (Thymallus thymallus), 120

Growth rate
bighead carp, 68-69, 69f
largescale silver carp, 96
silver carp, 85-86, 85f

Gynogenesis, 137

H

Habitats
alteration of, 109-110, 115
bighead carp, 55-58, 56f, 57f, 58t
dikes as, 36f, 55, 75
juvenile carps, 37, 55, 57, 57f, 58t, 76, 77f
largescale silver carp, 95
manipulations of, as control measures, 140
silver carp, 75-76, 77f
HACCP (Hazard Analysis and Critical Control Point)
planning, 137-138
Harmandi silver carp. See Largescale silver carp
(Hypophthalmichthys harmandi)
Hatching of eggs, water hardness and, 64, 80, 124
Hawaii, silver carp, 49t
Hazard Analysis and Critical Control Point (HACCP)
planning, 137-138
Head, ventral, 7f
Health risks. See Human health risks
Human consumption of carp, 97-104, 102f
Human health risks
cultured bighead carps and, 102-103
silver carp and, 94
wild-caught fish and, 100
Human injuries, jumping silver carp and, 87-88, 152
Human uses, 99-108
algae control, 104-106, 107f, 110
excess nutrient removal, 106-107
as food, 97-104, 102f. See also Live food fish trade
potential uses, 108
Hybrid swarm, 12
Hybridization, 9, 11-13, 12f, 13f
with native fishes, 13, 115, 153
Hypophthalmichthys (bigheaded carps). See Bigheaded carps
(Hypophthalmichthys)
Hypophthalmichthys harmandi. See Largescale silver carp
(Hypophthalmichthys harmandi)
Hypophthalmichthys molitrix. See Silver carp
(Hypophthalmichthys molitrix)
Hypophthalmichthys nobilis. See Bighead carp
(Hypophthalmichthys nobilis)

|
Ichthyophthirius multifilis, 74
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Ictalurus punctatus (channel catfish), 116
Ictiobus cyprinellus (bigmouth buffalo), 114
Illegal activities reported, 147
Illegal intentional introductions, 136, 142
Ilinois
bighead carp, 35, 38-41t, 38t
silver carp, 46, 47, 49-51t
Importation controls, 135
Indiana, 41t, 51t
Injuries, jumping silver carp and, 87-88, 152
Injurious wildlife list, 2, 147
Integrated culture, 101
International introduced distribution, 19-34
bighead carp, 19-20, 21-25t, 26f
largescale silver carp, 34
silver carp, 26f, 27, 28-33t
Introductions, 1-2. See also International introduced
distribution; United States, introduced distribution
in
of black and grass carp, 20
of diseases and parasites, 116-117, 139, 153-154
genetic changes in introduced species, 119-120
human-assisted range expansion pathways and, 134-135
intentional, 136, 142
and native fish declines, 112-113
pathways for introduction, 20, 27, 37, 46, 48, 120-121,
124-127, 134-136
potential range of. See Potential range (U.S.)
preventive measures
baitfish regulations, 136
ballast water treatment, 135-136
Hazard Analysis and Critical Control Point planning,
137-138
for illegal intentional introductions, 136, 142
importation regulations, 135
live food fish industry restrictions, 135, 136
monosex fish stocks for, 108, 137
native fishes impacts of, 132, 140, 154
public education, 135, 136, 138
rapid response plans, 138-139
sterile carp development for, 108, 136-137
lowa, 41t, 51t

J

Jumping of silver carp, 87-88, 87f, 152
Juvenile bighead carps
appearance of, 126f
growth rate, 69, 69f, 85-86, 85f
habitats, 37, 55, 57, 57f, 58t, 76, 77f
migration of, 75
potential use as baitfish, 126, 126f, 136
predation on, 140

K

Kansas, 35, 41-42t, 51t
Kara Kum Canal, spawning in, 79

Keel, ventral, 8f, 10f

Kentucky, 34, 42t, 51-52t

Key to species, 9-10

Kidney disease, in silver carp, 94

L

Lacey Act, 2, 147
Largescale silver carp (Hypophthalmichthys harmandi)
in algae control, 106
culture of, 102, 103. See also Aquaculture
description and distinguishing characteristics, 7-9, 8f, 10
diseases and parasites, 97
environmental threat of. See Environmental risk
assessment
feeding habits, 96
growth rate, 96
habitats, migrations, and local movements, 95
hybridization of, 11
international distribution, 34
longevity, 96
native range, 18-19, 19f
polyculture of, 104
potential range, 127, 128f
proposed listing as injurious species, 2, 147
regulations pertaining to, 147
reproductive biology, 95-96
response to physical stimuli, 97
salinity tolerance, 95
temperature tolerance, 95
U.S. distribution, 48
Larval myomere counts, 62—64, 63t
Laurentian Great Lakes, 127-130, 129f, 132, 154-155
L-dikes, as habitats, 55
Lernaea bhadraensis (anchor worm), 94, 116
Lernaea spp., 74
Leuciscus, 3. See also Hypophthalmichthys
Leuciscus molitrix, 5. See also Hypophthalmichthys molitrix
Leuciscus nobilis, 4. See also Hypophthalmichthys nobilis
Ligula intestinalis, 74
Listeria monocytogenes, 94, 102
Live fish transporters
regulation of, 146, 147
as source of introductions, 125, 136
Live food fish trade
current status, 1-2
markets for, 103
regulation of, 99, 103, 143
as source of introductions, 125, 135, 136
Livestock, in integrated culture, 101
Livestock rations, protein source for, 108
Local movements. See Migrations and local movements
Long Term Resource Monitoring Program (LTRMP), 55, 57
Longevity
bighead carp, 69-70
largescale silver carp, 96
silver carp, 86
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Louisiana, 42—-43t, 47, 52-53t

LTRMP (Long Term Resource Monitoring Program), 55, 57

M

Management and Control Plan for Asian Carps in the
United States (Conover et al.), 2

Mating behavior

bighead carp, 60

largescale silver carp, 96

silver carp, 78
Mercury contamination, 100
Microcystis spp., 105, 110
Migrations and local movements, 55

bighead carp, 57-58, 60

largescale silver carp, 95

silver carp, 75-76
Minnesota, 37, 43t
Muississippi, 44t, 53t
Mississippi River basin

bighead carp distribution in, 35-36, 35f

carp populations in, 1, 131-132

competition in, 113-115

silver carp distribution in, 47-48, 47f
Missouri, 35, 43-44t, 53-54t
Missouri River, carp habitat in, 56-58, 57f
Monosex fish stocks, 137, 140-141
Mortality, 69-70
Mosquitofish (Gambusia spp.), 120
Motor boats, reaction to, 70, 87-88, 87f, 152
Movements. See Migrations and local movements
Mussels, freshwater, 111, 153
Mylopharyngodon piceus (black carp), 11, 20, 63t, 100
Myomere counts, 62, 63t
Myxobolus pavlovskii, 74, 94

N

Native distribution, 16-19, 16f, 18f, 19f
Native fishes
competition with, 111-115
control measures and, 132, 140, 154
declines after bighead carps introduction, 112-113
disease/parasite introductions and, 116-117, 139, 153-
154
hybridization with, 13, 115, 153
impact on, 1, 152-154
Natural reproduction in U.S.
bighead carp, 35
silver carp, 47-48
Natural waters of U.S., first reports in
bighead carp, 34-35
silver carp, 47
Nebraska, 44-45t, 54t
Northern snakehead (Channa argus), 125, 135, 138
Notemigonus crysoleucas (golden shiner), 4, 6

Nursery areas
bighead carp, 58, 64
silver carp, 76, 79, 80
Nutrients, excess, removal of, 106-107

0]

Ohio, 37, 45t

Oklahoma, 35, 45t

Oncorhynchus tshawytscha (Chinook salmon), 120
Ontario, Canada, 45t

Ontario Fish and Wildlife Conservation Act, 147
Organism risk potential, 2, 155-158
Osmoregulation, 59

P

Paddlefish (Polyodon spathula), 114, 115
Parasites. See Diseases and parasites
Pheromones, 142
Physical barriers, 132
Physical stimuli, response to
bighead carp, 70
largescale silver carp, 97
silver carp, 87-88, 87f, 152
Phytoplankton
bighead carp feeding, 64-65
bigheaded carp effects on, 65, 110-111
bigheaded carps for control of, 104-106, 107f
silver carp feeding, 82—-83
Piscicides, 139, 154
Piscivorous birds and fishes, 115
Plankton community, 65, 110-111. See also Phytoplankton;
Zooplankton
Political impact estimate, 154-155
Polyculture, 100-101, 103-104
Polyodon spathula (paddlefish), 114, 115
Population control measures, 139-142
Possession, regulation of, 143
Posthodiplostomatosis, 74, 94
Potential range (U.S.), 119-130
bighead and silver carp, 120-127, 121f, 123f
genetic changes and, 119-120
largescale silver carp, 127, 128f
in Laurentian Great Lakes, 127-130, 129f
pathways for introduction and, 120-121, 124-127
present distribution and, 122-124
temperature tolerance and, 121-122
water hardness and, 124, 124f
Prayer animal releases, 1, 125-126
Predator enhancement, 139-140
Predator—prey interactions, 115
Property damage from jumping silver carp, 87-88, 152
Protein source, carp as, 108
Proteus rettgeri, 88
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Protozoal diseases
of bighead carp, 71-73t, 74
of silver carp, 90-92t, 94
Pseudomonas dermoalba, 74
Public education, 135, 136, 138
Puerto Rico, 47, 54t
Pump filter feeders, 65, 66f, 84

R

Ram suspension feeders, 65, 67f
Range expansion
barriers to, 131-134, 133f
human-assisted, prevention of, 134-139
pathways for, 20, 27, 37, 46, 48, 120-121, 124-127,
134-136
potential. See Potential range (U.S.)
Rapid response plans, 138-139
Rating elements of risk model, 150-155
Recreational fishing. See Sport angling
Regulations
in Canada, 147
on importation, 135
on live food fish trade, 99, 103, 143
proposed listing as injurious species, 2, 147
state laws, 143, 144-145t, 146-147, 146f
on transport, 146, 147
Reproductive biology
bighead carp
early development, 62—64, 63t
fecundity, 59-60
sexual maturity and mating behavior, 60
spawning, 60-62
temperature and, 59
largescale silver carp, 95-96
silver carp, 78-80, 81t
Research studies, 34, 46
Reservoirs
catch from, 15, 18, 112-113
international distribution in, 19-20, 27
recruitment in
bighead carp, 15, 55, 62
silver carp, 18, 75, 79-80
United States distribution in, 34
Retail sales, 1-2, 103, 143. See also Live food fish trade
Rhabdovirus carpio, 88, 94
Risk-analysis process. See Environmental risk assessment

S

Sales. See Retail sales
Salinity tolerance
bighead carp, 59
largescale silver carp, 95
silver carp, 77
Salmonella sp., 94, 100, 103
Sanguinicola sp., 94
Saprolegnia, 74

Sewage lagoons. See Wastewater treatment lagoons
Sexual maturity
bighead carp, 60
largescale silver carp, 96
silver carp, 78
Shad (Dorosoma spp.), 6, 114, 126f
Shad, American (Alosa sapidissima), 120
Silver carp (Hypophthalmichthys molitrix)
in algae control, 104-106, 107f
control of. See Control measures
culture of, 101-102, 102f, 103, 143-144. See also
Aguaculture
description and distinguishing characteristics, 5-7, 8f, 10
differentiation from bighead carp, 4-5, 6f, 7f, 10f
differentiation from largescale silver carp, 9
diseases and parasites, 88, 89-93t, 94
environmental threat of. See Environmental risk
assessment
feeding habits, 80-84, 81t
growth rate, 85-86, 85f
habitats, migrations, and local movements, 75-76, 77f
hybridization of, 9, 11-13
international distribution, 26f, 27, 28-33t
juveniles. See Juvenile bighead carps
longevity, 86
native range and populations, 15-18, 18f, 122
polyculture of, 101, 103-104
potential range, 122, 123f
proposed listing as injurious species, 2, 147
regulations pertaining to, 2, 143, 144-145t, 146-147,
146f
reproductive biology, 78-80, 81t
response to physical stimuli, 87-88, 87f, 152
salinity tolerance, 77
temperature tolerance, 76
U.S. distribution, 4648, 47f, 48-54t, 123-124
Sinergasilus lieni, 74
Social impact estimate, 154-155
South Dakota, 37, 45t, 54t
Southern silver carp. See Largescale silver carp
(Hypophthalmichthys harmandi)
Spatial alteration, 115
Spawning
artificial, 100
bighead carp, 55, 58, 60-62
largescale silver carp, 96
silver carp, 79-80
wild, first reported in U.S., 35, 47-48
Sport angling
bighead carp, 66, 67f, 68
impact on, 152
silver carp, 84
as source of introductions. See Baitfish
Spread, probability of, 151-152. See also Range expansion
Spring viraemia of carp (SVC), 139
Spur dikes, as habitats, 55, 75
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State regulations, 143, 144-145t, 146-147, 146f
Sterile strains, 108, 136-137

Surface feeding, bighead carp, 65-66, 66f, 67f
Suspension method of sport angling, 66, 68f, 84
SVC (spring viraemia of carp), 139
Synergasilosis, 94

T

Targeted harvest as control measure, 141-142
Temperature tolerance

bighead carp, 58-59, 67

largescale silver carp, 95

and potential range, 121-122, 121f, 123f

silver carp, 76
Tennessee, 45-46t, 54t
Texas, 34, 46t, 47
Thymallus thymallus (grayling), 120
Toxigenic bacteria and fungi, 94, 102-103
Toxigenic blue-green algae, 105, 110
Transit, probability of survival in, 150-151
Transportation. See Live fish transporters
Trematode parasites

bighead carp, 73t, 74

largescale silver carp, 97

silver carp, 92-93t, 94
Trichodiniasis, 74, 94
Triploid bighead carp, 108, 136-137
Trophic alteration, 110-115
Turbidity, 110

U

United States
culture in, 1-2, 103. See also Aquaculture
introduced distribution in, 34-54
bighead carp, 34-37, 35f, 37-46t, 122-123
largescale silver carp, 48
silver carp, 46-48, 47f, 48-54t, 123-124
potential range in, 119-130
bighead and silver carp, 120-127, 121f, 123f
control of. See Control measures
genetic changes and, 119-120
largescale silver carp, 127, 128f
in Laurentian Great Lakes, 127-130, 129f
pathways for introduction and, 120-121, 124-127
present distribution and, 122-124
temperature tolerance and, 121-122
water hardness and, 124, 124f
U.S. Fish and Wildlife Service, 2, 147
Uses. See Human uses

\%

Vietnamese carp. See Largescale silver carp
(Hypophthalmichthys harmandi)

Viral diseases
bighead carp, 71t
silver carp, 88, 89t, 94
spring viraemia of carp, 139

w

Wastewater treatment lagoons
bigheaded carps for treatment of, 34, 105-106
silver carp for treatment of, 46-47, 48
as source of introductions, 120, 124-125
Water hardness
and hatching, 64, 80, 124
in U.S. regions, 124, 124f
Water quality
effects on, 104-107, 109
improvement of, 34, 46-47, 48
West Virginia, 37, 46t
Western mosquitofish (Gambusia affinis), 120
White-skin disease, 74
Wild populations
control of, 139-142
genetic changes in introduced species, 119-120
hybridization in, 11-12
Wild-caught fish, consumption of, 100
Wing dikes, as habitats, 36f, 55, 75
Wisconsin, 46t

4

Zoonotic diseases
cultured bighead carps and, 102-103
silver carp and, 94
wild-caught fish and, 100
Zooplankton
bighead carp feeding, 63t, 64, 65
and phytoplankton growth, 105-106, 110-111
silver carp feeding, 82, 83-84



