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Page numbers followed by f indicate figures and those followed by t indicate tables. 

 

A 
Acceleration detection, 19 
Acceleration performance, and predator attack outcomes, 79 
Acceleration reaction, 7 
Accommodation, 27–28 
Acoustic perception, 23–24, 25f. See also Hydrodynamic 

perception 
Age-0 bluegills. See also Juveniles; Larval bluegills 

body depth of, 77, 78f 
early growth phases of, 119 
length–mass relationship of, 119 
survivorship of, 120–121, 121f 

Age at maturity, 87 
Age determination, 119 
Alewives (Alosa pseudoharengus), 22 
Alkalinity, and growth, 128 
Ambloplites rupestris, 70, 70f, 71 
Ambush predators, 79, 82 
Ameiurus natalis, 70, 71 
Ameiurus spp., as nest predators, 102, 105 
Amphibians, behavioral alterations due to predator presence, 

73 
Androgens, 99 
Angling, impact of, 141–143, 142f, 145–146 
Antimycin A, 141 
Apparent size, defined, 43 
Apparent size model (ASM), 43–46, 44f, 45t, 46f, 49–50 
Aquatic vegetation. See Vegetation 
ASM. See Apparent size model (ASM) 
Auditory threshold, 24, 25f 

B 
Background spacelight, 30 
Banded puffer (Colomesus psittacus), 21, 21f 
Behavioral thermoregulation model (BTM), 42–43 
Biological control of vegetation, 136, 147 
Black crappie (Pomoxis nigromaculatus), 70, 70f, 71 
Bluegill-pumpkinseed hybrids, reproductive behavior of, 98, 

99f, 100f 
Body depth 

of age-0 bluegills, 77, 78f 
vs. body length, 75, 76f 
and predation, 75, 77, 81 

Body form, and predator attack outcomes, 78–79 
Body length 

body depth and, 75, 76f 
body mass and, 119, 124, 125f 
vs. scale length, 119f 
visual acuity and, 24–25, 26f, 27f, 31–32, 32f 

Body mass, vs. body length, 119, 124, 125f 
Bound circulation, 3 
Bound vortex, 3 

Bourgeois males. See Territorial males 
Braking, 15–17, 17f 
Breeding. See Reproduction 
Breeding age, 87 
Breeding season, 87–88, 88f 
BTM (behavioral thermoregulation model), 42–43 
Buccal pressure, during feeding, 36, 37f 
Bullheads (Ameiurus spp.), 70, 71, 102, 105 
Buoyancy, center of, 13 

C 
Cannibalism, 103, 114 
Captivity, artifacts of, 84, 133 
Catch limits, 142 
Caudal fin 

in braking, 17 
in nest sweeping, 91 
in propulsion, 11–12, 12f, 13f 

Center of buoyancy, 13 
Center of mass, 10, 15 
Channeling of vegetation, 137 
Chloeon dipterum, 23, 23f 
Circulation, 3 
Colomesus psittacus, 21, 21f 
Colonial nesting, 89, 89f, 104–105, 104f 
Coloration 

cuckolds, 108 
female bluegills, 91 
male bluegills, 90, 92, 108 
pumpkinseeds, 97 

Common carp (Cyprinus carpio), 132 
Community dynamics, foraging and, 56–58 
Competition, 59–73 

interspecific, and dietary shifting, 64–69, 64t, 65t, 66t, 
68t, 72 

intraspecific, 69–70 
invertebrates and, 71 
and juvenile habitat/diet shifts, 59–64, 60t, 61t, 62–63f, 

63t 
lack of, and disruption of ontogenetic diet shifts, 71–72 
of less desirable fish, 143–145, 145f 
piscivores and, 63–64, 63t, 70–71, 70f 
prey behavior alterations and, 72–73 
zebra mussel and, 72 

Cones, 24–25, 27, 27f, 30–31 
Conspecific recognition, 38, 102 
Contrast sensitivity, 31 
Courtship 

behavioral repertoires, 94, 94t 
female behavior, 91–92 
male behavior sequences, 95–98, 95–100f 
sequential behaviors in, 92, 93f 
terminology, 93t 
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Crayfish, 136, 147 
Ctenopharyngodon idella, 136, 147–148 
Cuckolders 

breeding success of, 111–112 
life span of, 109 
relative numbers of, 109, 146 
reproductive strategy of, 108, 108f 
sperm characteristics of, 110–111, 111f 
and stunting, 141 
testes mass of, 112 

Cuckoldry, 107–115 
fitness of male polymorphs, 107, 109–115, 110f, 111f, 

113f 
reproductive strategies of male polymorphs, 107–109, 

108f 
Cupulae of lateral line, 19, 21 
Cyprinus carpio, 132 

D 
Daily feeding patterns. See Diel foraging 
Damselfly larvae (Enallagma cyathigerum), 22–23, 23f 
Daphne lumholtzi, 48, 49f 
Daphne magna, 48, 49f 
Daphnia. See Water fleas (Daphnia) 
Daylength, and gonadosomatic index, 88, 88f 
Delayed maturation, 87 
Depth, body. See Body depth 
Detached eddy, 3 
Development, 117–119, 118f, 119f 
Diel foraging, 50–53, 51f, 52t 
Dietary constituents, 33–34, 50, 52t 

for juveniles, 59–60, 60t, 61t 
for larvae, 118 

Dietary overlap 
with green sunfish, 67–69, 68t 
with pumpkinseeds, 64t, 65–67, 65t, 66t 
with redspotted or redear sunfish, 72 

Dietary shifting 
and growth, 128 
interspecific competition and, 64–69, 64t, 65t, 66t, 68t, 

72 
by juveniles, 59–64, 60t, 61t, 62–63f 

Diet width, habitat complexity and, 38 
Digestion rate, temperature and, 127–128 
Displacement detectors, 19 
Dorosoma cepedianum. See Gizzard shad (Dorosoma 

cepedianum) 
Dorosoma petenense, 137, 147 
Dorsal fin, 11–12, 11f, 12f, 13f, 17 
Drag propulsion, 7, 8f 
Dreissena polymorpha, 72 

E 
Eccritic temperature, 126 
Eggs 

development of, 117–119, 118f 

Eggs (cont.) 
number per nest, 92 
predation on, 102–105, 104f, 106f 

Enallagma cyathigerum, 22–23, 23f 
Encounter rate, 79 
Energy balance 

foraging behavior and, 40–41, 45, 48 
and growth, 126 

Environmental factors, and growth, 128 
Epiphytic invertebrates 

snags and, 55–56 
vegetation and, 53–55, 55t 

Escape of prey, 48 
Esocids, prey selection by, 79–80 
Esox lucius. See Northern pike (Esox lucius) 
Esox masquinongy, 22 
Eurasian water milfoil (Myriophyllum spicatum), 133, 134 
European catfish (Silurus glanis), 21 
Excretory products, 58 

F 
Fanning of nest, 99–100 
Feeding, water temperature and, 123, 126–127, 127f 
Feeding adaptations, 34–38, 34–37f. See also Foraging 
Feeding rate, 39 
Female mimics. See Satellites 
Females 

courtship/spawning behavior of, 91–92, 115 
male preference by, 115 
nest predation by, 103 

Fertilizers, 147–148 
Fin rays, and predator attack outcomes, 78–79, 80 
Five-spot African cichlid (Thysochromis ansorgii), 21, 21f 
Food availability 

diet width and, 38 
and growth, 128 

Foraging, 33–58 
diel patterns, 50–53, 51f, 52t 
dietary preferences, 33–34, 50, 52t 
feeding adaptations, 34–38, 34–37f 
and lake community dynamics, 56–58 
littoral to limnetic shift of juveniles, 59–64, 62f, 63f 
models of. See Foraging models 
structural complexity and, 53–56, 55t, 57f 

Foraging models, 38–50 
apparent size model, 43–46, 44f, 45t, 46f, 49–50 
behavioral thermoregulation model, 42–43 
diet width and, 38 
greatest stimulus model, 47–48, 49f 
handling time and, 38–39 
informed decision model, 47 
optimum foraging model, 40–42, 41f, 49–50 
prey characteristics and, 39–40 
reaction field volume model, 46–47 

Frogs, behavioral alterations due to predator presence, 73 
Fungal infections, and egg loss, 105, 106f 
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G 
Gap, 94t 
Gape 

of largemouth bass, 75, 76f 
limitation of prey size by, 75, 77, 81 

Gill rakers, 34–35, 35f 
Gizzard shad (Dorosoma cepedianum), 79–80, 137, 143–

145, 145f, 147 
"golden eye" stage, 118 
Gonadal changes, 87, 88, 88f 
Gonadosomatic index (GSI), 88f, 112, 140f 
Grass carp (Ctenopharyngodon idella), 136, 147–148 
Greatest stimulus model (GSM), 47–48, 49f 
Green-sensitive cones, 31 
Green sunfish (Lepomis cyanellus) 

competition by, 62, 65, 67–69, 68t 
habitat preferences of, 137–138 
prey detection by, 22 

Growth, 119–129 
by age class, 122–123, 122f 
of earlier vs. later hatches, 120–121, 121f 
environmental factors and, 128 
interlake differences in, 123–124 
nutritional balance and, 124–126, 124t, 125f 
predation and, 128–129 
rapid/slow phases in age-0 bluegills, 119 
seasonal variations in, 126–127, 127f 
stocking levels and, 119–120 
water temperature and, 123, 126–128 

GSI. See Gonadosomatic index (GSI) 
GSM (greatest stimulus model), 47–48, 49f 
Guppy (Poecilia reticulata), 21 

H 
Habitat–diet relationships, 38 
Habitats, profitability of, 40, 69 
Habitat shifts, by juveniles, 59–64, 62f, 63f 
Habitat structural complexity 

and diet width, 38 
foraging and, 53–56, 55t, 57f 
management of, 137–139 
predation evasion and, 82–84, 85f 

Habituation, 101–102 
Hair cells, 19 
Handling time 

bluegills vs. pumpkinseeds, 35, 36f 
defined, 35 
foraging efficiency and, 38–39 
piscivores, 79, 80, 81 

Hatching, 117 
Hatch survivorship/growth, spawning time and, 120–121, 

121f 
Hearing, 23–24, 25f 
Herbicides, 147 
Home ranges, 42 
Homing, 42 

Horn's index, 72 
Hovering, habitat structural complexity and, 56, 57f 
Hybridization, 106–107, 107t 
Hybrids 

parental care by, 115 
reproductive behavior of, 98, 99f, 100f 

Hydra canadensis, 103 
Hydrodynamic perception, 19–23, 20f, 21f, 23f. See also 

Acoustic perception 
Hydrodynamic principles, 3, 4f 
Hydrodynamic trails of prey fish, 21, 21f 

I 
IDM (Informed decision model), 47 
Inertial suction, in feeding, 35–36, 37f 
Informed decision model (IDM), 47 
Inner ear 

in acceleration detection, 19 
hair cells of, 19 
otoliths of, 19, 22 
semicircular canals of, 19 
sensory functions of, 19, 23 
swim bladder bridges to, 24 

Insects/insect larvae 
behavioral alterations due to predator presence, 72–73 
detection of, 22–23, 23f 
in diet, 34–35 

Intercone spacing, 24–25, 27, 27f 
Interspecific competition 

dietary shifting and, 64–69, 64t, 65t, 66t, 68t, 72 
piscivores and, 63–64, 63t, 70–71, 70f 

Intraspecific competition, 69–70 
Invertebrates 

competition by, 71 
snags and, 55–56 
vegetation and, 53–55, 55t 

J 
Juveniles. See also Age-0 bluegills; Larval bluegills 

diet size selectivity of, 59 
feeding parameters of, 41–42 
habitat/diet shifts by, 59–64, 60t, 61t, 62–63f, 63t 
as nest predators, 102 
visual acuity of, 24–25, 26f, 31–32, 32f 

K 
Kelvin's theorem, 3 

L 
Labriform swimming, 4 
Labyrinth. See Inner ear 
Lake community dynamics, foraging and, 56–58 
Largemouth bass (Micropterus salmoides) 

competition by, 63–64, 63t, 70, 70f, 71 
gape size of, 75, 76f, 77–78, 78f 
gizzard shad competition, 144, 145f 



 Index for Bluegills: Biology and Behavior, Stephen Spotte, American Fisheries Society, 2007 

 

      

Largemouth bass (Micropterus salmoides) (cont.) 
predation by, in structurally complex habitats, 82 
predation by, and bluegill quality, 131–132, 135 
prey detection by, 22 

Larval bluegills. See also Age-0 bluegills; Juveniles 
age determination, 119 
development of, 117–119, 118f 
identification of, 117 
predation on, 102–105, 104f, 106f 
survival of, adult population levels and, 69 
zebra mussel competition and, 72 
zooplankton populations and, 69 

Lateral display, 94t, 97 
Lateral line 

acoustic perception by, 19–20 
cupulae of, 19, 21 
hair cells of, 19 
in hydrodynamic detection, 19 
neuromasts of, 19, 21 
in spatial difference detection, 19, 20 
velocity detection by, 19, 21 

Lateral line canal, in velocity/acceleration detection, 19 
Leap, 94, 94t 
Length. See Body length 
Lens diameter, 25 
Lepisosteus oculatus, 82 
Lepomis cyanellus. See Green sunfish (Lepomis cyanellus) 
Lepomis gibbosus. See Pumpkinseed (Lepomis gibbosus) 
Lepomis megalotis, 137, 138 
Lepomis microlophus, 72, 138 
Lepomis miniatus, 72 
Levin's index, 65t, 66 
Lift propulsion, 7, 8f 
Light intensity 

foraging behavior and, 47 
reaction distance and, 28 
vision and, 28, 31 

Light penetration, vegetation and, 133 
Littoral to limnetic foraging shift of juveniles, 59–64, 62f, 

63f 
Locomotion. See Propulsion 
Longear sunfish (Lepomis megalotis), 137, 138 

M 
Macroinvertebrates, habitat structural complexity and, 53–

56, 55t 
Macrophytes. See Vegetation 
Male contingent reproductive strategies. See Cuckoldry 
Male polymorphs 

fitness of, 107, 109–115, 110f, 111f, 113f 
reproductive strategies of, 107–109, 108f 
and stunting, 139–141, 140f 

Male reproductive behavior repertoires 
bluegill-pumpkinseed hybrids, 98, 99f, 100f 
bluegills, 96–98, 97f, 98f 
pumpkinseed, 95–96, 95f, 96f 

Management, 131–148 
angling, 141–143, 142f 
bluegill quality, predation and, 131–132, 135 
competition of less desirable fish, 143–145, 145f 
habitat structure, 137–139 
ideal conditions, 145–148 
stunting, 139–141, 140f 
vegetation, 132–137, 135t 
water quality, 132 

Mass. See Body mass 
Maturity, age at, 87 
Mayfly larva (Chloeon dipterum), 23, 23f 
Median fins 

in braking, 17 
in movement, 8–13, 9–14f 
in nest sweeping, 91 

Micropterus salmoides. See Largemouth bass (Micropterus 
salmoides) 

Milt, 110–111 
Morphological variation. See Polymorphism 
Mortality 

adults, 129–130, 129t, 146 
angling and, 143 
juveniles, 120–121, 121f 

Mouth, 34–36 
Movement, 3–17 

braking, 15–17, 17f 
hydrodynamic principles, 3, 4f 
median fins, 8–13, 9–14f 
pectoral fin kinematics, 4–7, 5f, 6f, 8, 9f 
propulsion, 7–12, 8f, 10f, 11–13f 
turning, 13–15, 16f 
wake dynamics, 3–7, 5f, 6f, 10f 

Mowing of channels, 137 
Muskellunge (Esox masquinongy), 22 
Myriophyllum spicatum, 133, 134 

N 
Narrow diet hypothesis, 38 
Navigation, 42 
Negative stimuli, foraging behavior and, 48 
Nest colonies, 89, 89f, 104–105, 104f 
Nests 

abandonment of, 114 
building of, 90–91 
defense of, 98–99, 100–102, 102t, 104f, 113–114 
fanning of, 100–102 
site selection for, 89–90 
size of, 91 

Neuromasts, 19, 21 
Nitrogen excretion, 58 
Nitrogen supplementation, 148 
Nonselective predation, and growth, 129 
Northern pike (Esox lucius) 

attack tactics of, 79, 82 
competition by, 70, 70f, 71 
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Northern pike (Esox lucius) (cont.) 
prey selection by, 80 
size of bluegills preyed upon, 75 

Nutrient enrichment, 147–148 
Nutritional balance, and growth, 124–126, 124t, 125f 

O 
OFM. See Optimum foraging model (OFM) 
Oncorhynchus mykiss, 15, 16 
Opercular pressure, during feeding, 36, 37f 
Opercular spread, 94t, 95, 96, 97 
Opercular tab coloration in territorial males, 90 
Optimal foraging rate, 40, 41f 
Optimum foraging model (OFM), 40–42, 41f, 49–50 
Otoliths, 19, 22, 119 

P 
Parental care, 98–102, 102t 
Paternity, 111, 113–114, 113f 
Pectoral fins 

in braking, 15–17, 17f 
kinematics of, 4–7, 5f, 6f, 8, 9f 
in propulsion, 7–8, 13f 
in turning, 14–15, 16f 

Perca flavescens, 70, 70f 
Pharyngeal pads, 34, 34f 
Pharyngeal sound production, 94, 94t, 95–96 
Phosphorus excretion, 58 
Phosphorus supplementation, 148 
Phytoplankton, 148 
Piscivores. See also names of specific species 

active hunters vs. ambushers, 79 
in interspecific competition, 63–64, 63t, 70–71, 70f 

Plants. See also Vegetation 
in diet, 33, 34, 50 
exotic, 133, 134, 136 
macroinvertebrates and, 53–55 

Poecilia reticulata, 21 
Polymorphism 

habitat structure and, 56, 62–63 
of male bluegills, 107–109, 108f. See also Cuckoldry 
predation and, 81 

Pomoxis nigromaculatus, 70, 70f, 71 
Populations, size structures of, 139–141 
Predation, 75–85 

artifacts of captivity in studies of, 84 
and bluegill quality, 131–132, 135 
on eggs and larvae, 102–105, 104f, 106f 
evasive behaviors in avoiding, 79–84 
and growth, 128–129 
habitat complexity and, 138–139 
handling time and, 79, 80, 81 
polymorphism and, 81 
predator gape vs. body depth and, 75–78, 76f, 77f, 78f 
soft vs. spiny fin rays and, 78–79 
vegetation density and, 81–85, 85f 

Predators. See also Piscivores 
detection of, by prey species, 72–73 
of nests, 102–103 
prey detection by, 20–23 

Prey 
apparent size of, 43, 44f, 46f 
behavioral alterations due to predator presence, 72–73, 

82–83 
characteristics influencing outcome of predator attacks, 

78 
characteristics of, and foraging, 39–40, 47–50 
distinctive hydrodynamic trails of, 21, 21f 
escape of, 48 
evasive behaviors of, 49–50, 79–84 
habitat structural complexity and, 53–56 
movement of, 47 
predator detection of, 20–23 
transparency of, and reaction distance, 39–40 

Prey encounter rate, 39 
Propulsion, 7–8, 10f, 13f 

median fins in, 8–12, 11f, 12f 
pectoral fins in, 7–8, 8f 

Protein balance, growth and, 124t, 125–126, 125f 
Pumpkinseed (Lepomis gibbosus) 

breeding season of, 88 
competition by, 64–68, 64t, 65t, 66t 
diel foraging of, 50, 51f 
epiphytic invertebrate foraging by, 54 
gill rakers of, 35, 35f 
growth vs. prey size, 40–41 
habitat preferences of, 137–138 
handling times for, 35, 36f 
hydrodynamic trails of, 21, 21f 
male reproductive behavior, 95–96, 95f, 96f 
nest building, 91 
nesting of, 89–90, 105 
pharyngeal pads of, 34, 34f 
sequential courtship behaviors, 92, 93f 

Q 
Quality management. See Management 
Quitting time, 42, 48–49 

R 
Rainbow trout (Oncorhynchus mykiss), 15, 16 
Ram feeding, 36–37 
Reaction distance (RD) 

defined, 25–26 
light intensity and, 28, 31 
prey transparency and, 39 
size-related probability of prey capture and, 44–45, 45t 

Reaction field volume model (RFVM), 46–47 
Redear sunfish (Lepomis microlophus), 72, 138 
Red-sensitive cones, 31 
Redspotted sunfish (Lepomis miniatus), 72 
Relative vulnerability, 77 
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Repertoire, defined, 94 
Reproduction, 87–115. See also Courtship; Spawning 

breeding season, 87–88, 88f 
hybridization, 98, 99f, 100f, 106–107, 107t, 115 
male contingent strategies. See Cuckoldry 
maturity, 87 
nest building, 90–91 
nest site selection, 89–90, 89f 
parental care, 98–102, 102t, 104f, 113–114 
predation on eggs and larvae, 102–105, 104f, 106f 

Resident males. See Territorial males 
Retina, 24. See also Cones 
Reverse von Kármán vortex street, 3, 4f 
RFVM (reaction field volume model), 46–47 
Ricco's law, 31 
Rock bass (Ambloplites rupestris), 70, 70f, 71 

S 
Salamanders, behavioral alterations due to predator 

presence, 73 
Saline environments, adaptation to, 35 
Sander vitreum, 80 
Satellites, 108, 108f. See also Cuckolders 
Scales, in age determination, 119, 119f 
Schoener's index, 66, 66t, 67, 68 
Schooling, 82–83 
Seasonal variations, in feeding and growth, 126–127, 127f 
Sedimentation, vegetation and, 134 
Semicircular canals, as angular acceleration detectors, 19 
Sensory perception. See Acoustic perception; Hydrodynamic 

perception; Vision 
Sexual dimorphism in males. See Male polymorphs 
Shape, and propulsion, 8 
Sight. See Vision 
Silurus glanis, 21 
Size, relative, in predation, 81 
Size limits, 142, 143 
Size-selective predation, and growth, 128 
Snags, epiphytic invertebrates and, 55–56 
Snails (Viviparous georgianus), 102, 105 
Sneakers, 108. See also Cuckolders 
Solitary nesting, 90, 105 
Sound 

detection of. See Hearing 
high-intensity, and auditory threshold, 24, 25f 
low-frequency, lateral line detection of, 19–20 

Spatial differences, lateral line detection of, 19, 20 
Spatial summation, visual, 31 
Spawn formation, 94t 
Spawning. See also Courtship 

described, 91–92 
seasonal onset of, 87–88 
time of, and hatch survivorship/growth, 120–121, 121f 

Sperm characteristics, 110–111, 111f 
Sperm competition, 110–112, 110f 
Sphere, submerged vibrating, dipole field of, 20, 20f 

Spotted gar (Lepisosteus oculatus), 82 
Starting vortex, 3 
Stocking levels, and growth, 119–120 
Structural complexity. See Habitat structural complexity 
Stunting 

angling and, 143, 146 
causes of, 139–141, 140f 
heavy vegetation growth and, 133 

Suction, in feeding, 35–36, 37f 
Survivorship, of hatch, 120–121, 121f. See also Mortality 
Swim bladder, in acoustic perception, 24 
Swimming speed, 4, 78 
Switch size, 61–62, 62f 

T 
Tail, in movement, 8–9, 10f 
Temperature 

eccritic, 126 
and foraging area selection, 42–43 
and gonadosomatic index, 88, 88f 
and growth, 123, 126–128 

Territorial maintenance, 94t. See also Nest, defense of 
Territorial males 

angling and, 142–143 
cannibalism and nest abandonment among, 113–114 
early maturation of, 140, 140f, 143 
life span of, 108–109 
opercular tab coloration of, 90 
reproductive strategy of, 107 
sperm characteristics of, 110–111, 111f 
testes mass of, 112 

Testes mass, 88t, 112. See also Gonadosomatic index (GSI) 
Thermal stratification, 62 
Threadfin shad (Dorosoma petenense), 137, 147 
Thysochromis ansorgii, 21, 21f 
Total length. See Body length 
Turbidity 

control of, 147 
foraging behavior and, 47 
increased, effects of, 132 
vegetation and, 134 
vision and, 28, 31 

Turning, 13–15, 16f 

V 
Vegetation. See also Plants 

and bluegill quality, 132–134 
density of, and predation, 81–85, 85f 
effects of, 134–136, 135f 
epiphytic invertebrates and, 53–55, 55t 
in habitat complexity, 138 
management, 132–137, 135t 
removal of, 136–138, 147, 148 

Veiling radiance, 30 
Velocity detection, by lateral line, 19, 21 
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Vision, 24–32 
apparent size model and, 44–45 
body size and, 24–26, 26f, 27f, 31–32, 32f 
vs. hydrodynamic perception in prey detection, 22 
light intensity/turbidity and, 28, 31 
position of prey and, 27, 29f 
spatial summation and, 31 
visual pigments and, 30–31 

Visual acuity, 24–25, 26f, 27f 
Visual angle, 24–26, 27f 
Visual appearance, in habituation, 102 
Visual pigments, 30–31 
Visual stimuli, foraging behavior and, 47–48 
Visual volume, 26, 28f 
Viviparous georgianus, 102, 105 
von Kármán vortex street, 3, 4f 
Vortex rings, of wake, 4–7, 5f, 6f 
Vortices 

starting vs. bound, 3 
submerged vibrating sphere model of, 20, 20f 

Vorticity, total, 3 
Vulnerability, relative, 77 

W 
Wake attenuation, 20–21 
Wake dynamics, 3–7, 5f, 6f, 10f 
Wakes, predator detection of, 21–23 
Walleye (Sander vitreum), 80 
Water fleas (Daphnia) 

pigmentation of, and feeding, 39–40 
spatial distribution of populations, 64 

Water quality, 132, 147 
Water temperature. See Temperature 
Weberian ossicles, 24 
Weber's law, 31 
Wels (Silurus glanis), 21 
Wide diet hypothesis, 38 

Y 
Yellow bullhead (Ameiurus natalis), 70, 71 
Yellow perch (Perca flavescens), 70, 70f 
Yolk sac larvae, 117 

Z 
Zebra mussel (Dreissena polymorpha), 72 
Zooplankton feeding, switch to, 61, 62f, 64 
Zooplankton populations 

bluegill feeding and, 57–58 
and bluegill quality, 132 
larval feeding and, 69 
phytoplankton and, 148 


