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Italicized page numbers refer to figures and their captions

acalculia, 214

action potentials, 56-59, 57, 60, 61, 71-72, 74,
94-96, 140, 146; electrically stimulating,
102; and memory, 191; in MT, 99; in
superior colliculus, 154. See also spikes,
electrical in neurons

active sites, of proteins, 17

adjusting to new glasses, 192-193
akinetopsia, 100

alcohol, effects on vestibular system, 183-184
Alhazen, 8, 11-12

aliasing, of sound, 123-125

analog coding, in the brain, 146-147. See also
digital coding, in the brain; maps, as form
of brain code; meters, as form of brain
code

anechoic, 127

ants, and navigation, 185-187, Plate 9
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aqueous humor, 22, 30, 31
Aristotle, 24, 180

astronomy, and discoveries regarding optics,
26-32. See also Brahe, Tycho; Kepler,
Johannes

axon: conduction speed along, 95; as part of
neuron, 71-73; paths traveled by, 77-78,
86,91, 93

balance, sense of, 175, 180—185. See also
vestibular system

barn owls, and hearing, 122, 137-138, 157,
Plate 7

basilar membrane, resonance gradient of,
139-140; and sound transduction, 109, 110

bats, and echolocation, 131-132, 132
Bergen, Edgar, 135

biased random walk, and navigation, 178. See
also E. coli
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binaural difference cues. See sound
localization

binaural neurons, 113-114, 156

Bisiach, Edoardo, 195

blind spot, 91-93, 91, 92

blur, as cue to visual distance, 44; due to
aperture size, 27-30, 27-28, 32

body position sensing: and electrical
signaling, 55-61; illusions of, 61-63, 65-67;
and load, 53-55; and receptors for, 52-56,
59, 61; and sense of touch, 62, 65-67; and
sound localization, 135; and vision, 62—63

bones, of middle ear, 109, 109

border ownership sensitivity, in the visual
cortex, 84, 84

Born, Richard, 104

Boroditsky, Lera, 209

Brahe, Tycho, 26, 28

brain map: definition 70; and relation to
digital coding, 145. See also digital coding,
in the brain; maps, as form of brain code;
meters, as form of brain code

Brunelleschi, Filippo, 46

Bulkin, David, 172-173

buoyancy hypothesis. See alcohol, effects on
vestibular system

camera obscura, 24-25, 25, 27, 28

catalyst, 16, 17, 20

cell body: as part of neuron, 71; of retinal
ganglion cells, 78

center surround organization, 73-77. See
also edges, and neural excitation and
inhibition; edges, sensitivity to orientation
of; objects, distinguishing from
surroundings

chemical synapse, 95. See also excitatory
synapses; inhibitory synapses

choroid, 31

INDEX

Close, Chuck, 80, 81
cochlea, 109-111
cochlear implants, 139-140

cognition, and overlap with sensory and
motor processing, 204-210, 214-217. See
also embodied cognition

coincidence detectors, and sound
localization, 114, 156-157

college reunion, as aid to recall, 199-200
combinatoric processes, 211-214
conceptual metaphor theory, 208-209

cone of confusion, 116, 116, 134. See also sound
localization

Conti, Nina, 135

contrast: and relationship to negation and
antonyms, 212, 213; in visual perception,
73,77,82,213

convergence angle of the eyes, and depth
perception, 36

coordinate transformations, 173-174, 214

Copernicus, Plate 8

cornea, 30, 31, 33

corollary discharge. See eye position, sensing
from motor command

crossed hands illusion, 65-66. See also body
position sensing, illusions of

cupula, 181, 184

curare, and eye position, 167. See also eye
position, sensing from motor command

da Vinci, Leonardo, 8, 33

dead reckoning, and navigation, 186, 187. See
also ants, and navigation

deep brain stimulation. See electrical
stimulation

Democritus, 8-9, 10, 12
dendrite, as part of neuron, 71, 71-73, 77
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depth perception, 35-48. See also blur as cue
to visual distance; convergence angle of
the eyes; Escher, M. C; linear perspective;
Magritte, René; occlusion, relative size;
shape from shading; stereovision; 3D
movies

Descartes, René, 8, 32, 33-34

desert ants. See ants, and navigation

digital coding, in the brain, 144-145, 146, 211;
and conversion to analog (map to meter
transformation), 149-153. See also brain
map

distance, sound echo cues for, 130-132; sound
loudness cues for, 129-130; visual cues
for, 35-48. See also blur as cue to visual
distance; convergence angle of the eyes;
Escher, M. C; linear perspective; Magritte,
René; occlusion, relative size; shape from
shading; smoke detector, locating sound
of; stereovision; 3D movies

Dostrovsky, Jonathan, 198
double bonds, of molecules, 14-16
Dunham, Jeff, 135

eardrum, 109, 109, 111, 156

ears: auditory structures of, 109-111, 118;
balance organs in, 180-183; and response
to sound waves, 109-111. See also cochlea;
hearing; pinna

echoes, and effects on detecting sound
locations, 126, 127, 128—132

echolocation, in bats, 131-132; in humans,
130-131

E. coli, and navigation, 177-178

edges: detecting, 69-70; illusory, 85; and
neural excitation and inhibition, 73-77;
sensitivity to orientation of, 80-84. See also
center-surround organization

efference copy. See eye position: sensing from
motor command
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electrical signaling: in balance, 181-182, 181;
and body position, 55-56, 61-63; delays of,
94-95; in hearing, 111; and neurons, 18-20,
56-59, 70-73; in sensory receptors, 18-21,
33, 55-61, 64, 73-74, 111, 182; and touch,
64, 90; in vision, 18-21, 33, 73-74. See also
action potentials; ion channels; resting
membrane potential; spikes

electrical stimulation, 102-103, 105, 140,
151-152, 152, 168

electrical synapse, 95

electromagnetic radiation, 3, 12-13, 21, 41,
Plate 1

Ellis, Rob, 206

embodied cognition, 205. See also cognition,
and overlap with sensory and motor
processing

endolymph, 184

enzymes, 16

epilepsy, 87, 102, 196-197

Escher, M. C., 46, 47, 48

Euclid, 8, 22, 23

excitatory synapses, 73-77; and detecting
interaural level differences, 158; and
detecting visual contrast, 75-77, 96

extramission theory of vision, 9, 11

extraocular muscles, 149-150, 149-150

eyes: anatomy of, 31; and bending of light,
30-33; and detecting spatial location,
21-26, 29-33; and forming images, 21-26,
29-33; inverted image of, 29, 33-35;
movements of, 66, 98-99, 104—105, 149-155,
162-165, 167-170, 172, 174, 191-193; and
perceiving distance, 35-49; in vertebrates
vs. light-sensing plants and simple
animals, 21-22. See also eye movements;
eye position; photopigment molecules;
photoreceptors; retina; vision, sense of
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eye movements: control of by MT, 104;
control of by superior colliculus, 151-153;
convergence angle, 36; feedback control
of, 155; meter coding of, 154-155; and
reference frames, 162-163, 170, 172, 174;
saccades, 66, 98, 149, 153155, 169-170;
smooth pursuit, 98-99, 104-105; and
stability of visual perception, 162-165,
167-168; vestibulo-ocular reflex, 191-193

eye position: curare experiment, 167;
influence on auditory activity, 171-174;
influence on tactile responses in the
superior colliculus, 169-170; sensing from
motor command, 165-168. See also eye
movements, reference frames

face-vase illusion, 8283, 83

figure ground segregation. See objects; edges;
center-surround; border ownership

Fourier, Joseph, 117, 118
Fourier analysis, 117, 118, 140
fovea, 31, 89, 92, 98, 149, 150, 154, 163, 164

frequency, of sound. See hearing, and sound
frequency; sound waves

gaze-evoked tinnitus, 173

glaucoma, 93

Golgi tendon organ, 53-56, 53—54, 59, 60, 72,
165

grid cells, in memory and navigation system,
199, Plate 10

grounded cognition, 205. See also embodied
cognition

hair cells: death of and cochlear implants,
140; and hearing, 110-111, 139-140,
173, 182; and the vestibular system, 181,
182-184

hair follicle receptors, and touch, 64

Hauk, Olaf, 207, 209

INDEX

haze, as cue to visual distance, 44

head: growth of and learning to locate sound,
132, 133; and reference frame for sound
location, 171-172; shadow of and loudness
differences across ears, 115— 116, 116; size
of and aliasing, 123-124, 124; size of and
time delays for locating sound, 112-114,
132, 133

head direction sensitivity, in memory and
navigation system, 199, Plate 10

hearing: and distance, 129-132; and echoes,
126, 127, 128-132; and eye position,
171-174; and head size and location,
112-116, 123, 131, 132, 171; and lack of
image formation, 111-112; loss of, 115, 121,
132, 140; and loudness, 115-116, 121122,
129-130, 131, 132-134, 135-136, 157, 158,
163; and maps and meters, 155-159; and
sound frequency, 108, 115, 116, 117, 118, 119,
123125, 124-125, 131-132, 139-140, 159,
171, 209; and sound waves, 108, 109-110,
111, 112, 112, 113, 115, 117-118, 119, 120,
123, 124-125,126, 127, 129, 133; and time,
112115, 121-122, 132-134, 156-157. See also
ears; sound waves

Helmholtz, Hermann Ludwig Ferdinand,
165-167

hemineglect, due to parietal lesions, 194

hippocampus, 196-200, 205; lesions of, 197—
198; place cells of, 198-199, Plate 10; role
in memory, 197-198; role in navigation,
198-200

HM (patient), 196-197

illusory contours, 85. See also edges:
detecting; edges, sensitivity to orientation
of; Kanizsa triangle; orientation selectivity
incus, 109, 109

inferior colliculus: effects of eye position on,
173; and hearing, 150, 157

inhibitory synapses, 73-77; and detecting
interaural level differences, 158; and
detecting visual contrast, 75-77, 96
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interaural intensity differences. See sound
localization, interaural level differences

interaural level differences. See sound
localization, interaural level differences

interaural phase differences. See sound
localization, interaural timing differences

interaural timing differences. See sound
localization, interaural timing differences

intromission theory of vision, 9, 11, 12

ion channels: and action potentials, 56—60; in
Golgi tendon organs and muscle spindle
receptors, 55-60; in hair cells, 110-111, 181;
opening and closing of, 19-20, 56-60, 72,
74, 95; in photoreceptors, 19, 20; role in
creating electrical potentials in neurons,
19-20, 56-58; speed of, 95. See also
excitatory synapses; inhibitory synapses

iris, 31

Jay, Martha, 172
Jeffress, Lloyd, 156
Johnson, Mark, 208
Johnsrude, Ingrid, 207

Kanizsa triangle, 85, 92

Kepler, Johannes, 8, 10, 22, 26-27, 29-33, 32
Knudsen, Eric, 137

Kubie, John, 198

Lakoff, George, 208
Lashley, Karl, 197

lateral geniculate nucleus, 78. See also
thalamus

Le Blanc-Seing (Magritte), 44, 46, Plate 4
Lee, Jungah, 173

lens, of eye, 22, 26, 30-33, 31

Lewis, Shari, 135

light: bending of, 30-33; effects on
photopigments, 12-17, 20; as
electromagnetic radiation, 3, 12-13, 21,
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41; polarized, 40-43, 42; rays of, and
camera obscura, 24-25; rays of, and image
formation, 22-23, 25-26; sensing of, in
plants and simple animals, 20-21. See also
transduction, in vision; vision

linear perspective, 46, 47, 48. See also distance,
visual cues for

LM (patient), 100-101

load. See body position sensing, and load

loudness, and locating sound, 115-116,
121-122, 129-130, 132-134. See also
distance, sound loudness cues for; sound
localization, interaural level differences

Luncheon of the Boating Party (Renoir), Plate 2

Luzzatti, Claudio, 195, 195

Magritte, René, 44, 46, Plate 4
malleus, 109

maps, as form of brain code, 7, 70, 89-90,
105, 138, 144-146; auditory, 139-141, 159;
body, 86-89, 87, 103-104; characterization
of in neurosurgery, 87-88, 103—104; gaps
in, 90-91; in hippocampus, 198-199; and
metered movement, 148—-150, 150; mixed
with meters, 158; and sense of touch, 86—
88, 87, 103-105; and sensing visual motion,
93-98, 105; similarity to digital code,
145-146; and sound location, 155-157; and
superior colliculus, 150-155, 152, 158-159,
169; visual, 7880, 81, 82, 86, 93-98. See
also digital coding, in the brain; electrical
stimulation; meters, as form of brain code

memory: deficits with hippocampal lesions,
196-197; dependence on imagined
perspective in hemineglect patients,
195-196; overlap with neural systems for
space, 187, 189, 193, 199; procedural, 191;
role in synthesizing spatial information,
4, 178; spatial memory, 190; and spectral
cues, 159; and sustained activity, 191; and
synaptic plasticity, 193; triggering of by
spatial location, 4, 199-201

INDEX
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mental imagery. See mental rotation
experiments

mental rotation experiments, 206-207, 215

metaphorical language, and concrete
concepts. See conceptual metaphor theory

meters, as form of brain code, 144, 146,
146, 147; and abstract concepts, 212; and
coordinate transformations, 173-174; and
eye position signals, 173-174; in map-to-
meter transformation, 149-155, 153; mixed
with maps, 158-159; and movement,
147-149; and sound location, 156158, 157,
159, 174; and superior colliculus, 150-153,
158-159. See also analog coding, in the
brain; maps, as form of brain code

method ofloci, 201. See also memory,
triggering of by spatial location

Metzler, Jacqueline, 207

microstimulation. See electrical stimulation

middle temporal area. See MT

Milner, Brenda, 197

Molaison, Henry, 196-197

molecules: compression and rarefaction
in sound waves, 108; as internal second
messengers in visual transduction,
19-20; shape of, 13, 17. See also ion
channels; neurotransmitter molecules;
photopigment molecules

moon, measurements of diameter, 27-29. See
also Brahe, Tycho; Kepler, Johannes

motor neurons, 147-148, 167

movement, 3, 147-148; of head as aid to
localizing sound, 134-135; and navigating,
185-187; visually perceiving, 94-95, 97.
See also eyes: movements of; muscles,
movement of; vision, and detecting
motion

Mozi, 24

MT (middle temporal area), 99-101, 104-105,
151, 215

INDEX

Muller, Robert, 198

muscles: contraction strength and movement
size, 148—149; and receptors for deducing
joint position, 52-56, 59; vibration of,
61-62. See also extraocular muscles

muscle spindle receptors, 52-56, 54, 59, 60,
61,72, 165

navigation: and counting steps, 185-186; and
dead reckoning, 187; by desert ants, 185—
187, 186, Plate 9; by E. Coli, 177-178; role
of optic flow, 184-185; role of vestibular
system, 180-184; and short cuts, 187

neglect. See hemineglect

neuromuscular junction, 147-148

neurons, 4; in brain maps, 145-147; and
electrical signaling, 18-20, 55-59, 70-73;
in hippocampus, 198-199; and memory,
190-191, 193; scaling activity of, 56,
60—-61,153—-154; and sense of touch, 64—67;
spontaneous activity in, 90, 102; structure
of, 18-19, 70-72, 73-74; in superior
colliculus, 151-152, 169, 172—173, 190; in
visual cortex, 79-80, 82—84, 99-100. See
also binaural neurons; electrical signaling;
Golgi tendon organs; hair cells; ion
channels; motor neurons; muscle spindle
receptors; photoreceptors; synapses

neurotransmitter molecules, 72, 74 , 95, 96;
and synapses with muscles, 147-148

Newsome, William, 104

normalization. See neurons, scaling activity
of

objects, distinguishing from surroundings,
69, 70. See also border ownership; center-
surround; edges; orientation tuning

occlusion, 43—44, 47, 48, 129
O’Keefe, John, 198
opsin, 15, 17

8/1114

2:38 PM



optic disk, 31. See also blind spot

optic flow, 184

optic nerve, 31, 91, 93

orientation tuning. See edges, sensitivity to
orientation of

otoconia, 2, 3, 182

owls, barn. See barn owls

oval window, of cochlea, 109

Pages, Daniel, 138

parahippocampal gyrus, 199

parietal cortex, 190, 205, 214; effects of
damage to, 193-196, 194-195. See also
hemineglect

path integration. See dead reckoning, and
navigation

Penfield, Wilder, 87, 87, 102-104

perspective. See linear perspective

phantom limb, 90, 173

photopigment molecules: absorption of light,
13-17, 42, 147; change in shape, 15-16, 207;
role in visual transduction, 13-17, 20, 42, 147

photoreceptors: and creation of center-
surround response patterns, 73-77, 76, 86;
light sensing in, 12-13, 15, 18—19; positions
of, 22, 31, 89, 90, 98, 163; receptive fields
of, 33, 73, 150; speed of response, 21, 41,
96; wavelength sensitivity of, 21. See also
blind spot

pigment spot ocelli, 21-22

pinna, 118, 120, 121; effects of folds on sound
localization, 133-34

Pinocchio illusion, 61-62. See also body
position sensing, illusions of

place cells, of hippocampus: discovery of,
198, and place fields of, 198-199; potential
relationship to Jennifer Aniston’s neurons,
211-212

place code. See maps, as form of brain code

Plato, 8-9, 10, 11
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polarization: of light, 42; as method of
stereovision for 3D movies, 40—43

Pormpuraaw, and spatial representation of
time, 209-210

Porter, Kristin Kelly, 172-173

post-traumatic stress disorder, 201

potassium ions, 19, 5659, 57, 74

precedence effect, 128—129. See also echoes;
smoke detector, locating sound of

prisms, 34, 72-73, 147-148, 203

procedural learning, 191

proprioception. See body position sensing

Ptolemy, Plate 8

Pulvermiiller, Friedemann, 207

pupil: and blur and refraction, 29-30, 32-33;
regulating path of light, 22, 25-26, 31,
78-79, 111

rate code. See meters, as form of brain code

Recanzone, Gregg, 138

receptive fields, 33, 79, 86; in area M'T, 99-101;
on body, 64, 170; and border-ownership
selectivity, 82, 84, 84; and center-surround
organization, 75-76; and combinatorics,
211; and hearing, 156; in hippocampus,
196, 198; and illusory contours, 85-86, 85;
and movement map of superior colliculus,
151-153, 170; and orientation tuning, 81, 85,
85-86; in parietal neurons, 214; and vision,
33,73, 75-76, 170, 210; in visual cortex, 82,
84, 89; and visual maps, 7879, 89. See also
reference frames

receptors, postsynaptic, 72

reference frames, 161-162, 161 163, 213-214;
and astronomy, 162; differences between
vision, hearing, and touch, 169-172,
170-171; and mathematical thinking, 214;
mechanisms for transforming, 173-174,
174; and parietal cortex, 196, 214; and time
perception, 209-210
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refraction, 30-32, 31

relative size, as clue to distance, 44-46

Renoir, Pierre-Auguste, 23, Plate 2

representation, 80, 143; brain maps as,
145-146; brain meters as, 146-147; in
electronics, 144-146, 145—146. See also
analog coding, in the brain; digital coding,
in the brain; maps, as form of brain code;
meters, as form of brain code

resonance, 139

resting membrane potential, 18, 19, 57, 58

retina, 3, 13, 22, 25, 29, 31, 33, 73-74, 77-79,
91, 111, 145, 150, 155, 162, 165, 169, 191;
and blind spot, 91, 91; and connection to
thalamus, 77-79; and fovea, 89, 163; and
interpreting the inverted retinal image,
34-35; movement of by smooth pursuit,
98-99; and optic flow, 184; and reference
frames, 170-171; size of retinal image
and distance, 44—45, 192; stereovision
and 36, 37, 39; and visual maps, 69, 73.
See also center surround organization;
photoreceptors; retinal ganglion cells

retinal ganglion cells, 77-78, 91, 93

retinotopic organization. See brain map;
retina; visual cortex

rhodopsin. See photopigment molecules

Rosenquist, Alan, 167

round window, of cochlea, 109

Rubin vase/profile illusion, 83

saccade, 66, 98, 149, 153-155; and curved
trajectories, 66; to tactile stimuli, 169-170.
See also eye movements, control of by
superior colliculus; eye movements,
feedback control of; eye movements, meter
coding of; eye movements, saccades

saccule, 180, 181-182, 183

Sathian, Krish, 209

sclera, 31

INDEX

scotoma. See blind spot; glaucoma
semicircular canals, 180-181,181-183, 183
shape from shading, as cue to depth, 48
Shepard, Roger, 207

shortcuts, 2, 186-187

sight. See vision

single bonds, of molecules, 14, 14-16

smoke detector, locating sound of, 107, 122—
126, 125, 128, 128-129, 130, 137

smooth pursuit eye movements, 98-99, 104—
105. See also eye movements, control of by
MT; eye movements, smooth pursuit

sodium ions, and membrane potential, 19-20,

56-59, 57, 74

somatosensory cortex, 87-88, 102-104, 209

somatotopic. See brain map; somatosensory
cortex

sound frequency. See hearing, and sound
frequency; sound waves

sound localization: and aliasing, 123-124,
124; calibration of, 132-138; and cone
of confusion, 116, 116-118; in distance,
129-132; and echoes, 126132, 127-128,
131-132; and head movements, 133-135;
135-136; interaural level differences, 115,
115-116, 121-122, 132-134; interaural
timing differences, 112-115, 113, 121-122,
132-134; learning of, 132-138; spectral
cues, 118-121, 119, 125-126, 132-134; and
ventriloquism, 135-137; and vision, 135—
138. See also coincidence detectors; head;
smoke detector, locating sound of

sound waves, 108, 109-110, 111-113, 117-120,
123-129, 133; and echoes, 126, 216; and
effect on ears, 109, 109-110, 111-112;
frequency of, 108, 115, 116, 117, 118, 119,
123-125, 124-125, 131-132, 139-140, 159,
171, 209; spectral cues of, 118, 120, 125;
transduction of, 109-111. See also ears;
hearing, and sound waves
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Sparks, David, 169, 172

spatial location: and abstract reasoning,
209-210; and the hippocampus, 198-199;
and memory, 199-201

spectral cues, 118, 120, 121, 125, 159

spikes, electrical in neurons, 56, 59-60, 71-72.
See also action potentials, neurons

spontaneous neural activity: in epilepsy, 102;
in phantom limb syndrome, 90

stapes, 109

step counting, in ants, 185-186

stereoscope, 38, 39

stereovision, 37-38, 43. See also distance,
visual cues for

Stevens, John, 167-168

stilts, on ants, 185-186, Plate 9

stimulation. See electrical stimulation

Stratton, George, 34, 62-3, 137, 193

sun, measurements of diameter, 27

superior colliculus: evoking movements by
electrical stimulation of, 151-152, 168;
and maps and meters, 150-155, 158-159;
memory activity of, 190; read out of,
154-155, 159; visual, auditory, tactile,
and oculomotor response properties of,
150-152, 158, 169, 170, 172-173

synapses, 71, 72-78, 76 86, 95-96, 147 148,
173-174, 193; weighting of, 153, 153. See also
excitatory synapses; inhibitory synapses;
neuromuscular junction

synaptic plasticity. See memory and synaptic
plasticity

tactile stimuli. See touch, sense of
tectorial membrane, 110
thalamus, 78-79, 86

thought. See cognition
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3D movies, color method, 38—40, Plate 3;
polarization method, 41-43; shutter
method, 40—41

time, and locating sound, 112-114, 156. See
also sound localization, interaural timing
differences

tonotopy, 139-141

touch, sense of, 64, 174, 178; and eye
movements, 65-67, 65; and eye position,
64—67, 169-170, 170; and map of, 86-88, 87

transcranial magnetic stimulation, 215

transduction, in balance, 180-184; in body
position sensing, 52—61; in hearing, 109—
111; in vision, 15-21

Tucker, Mike, 206

tympanic membrane. See eardrum

utricle, 180, 181-182

van Opstal, John, 133

ventriloquism, 135-37

ventriloquism aftereffect, 138

vergence angle. See convergence angle of the
eyes

vestibular system, 180—185

vestibulo-ocular reflex, 191-193

vibratory myesthetic illusion. See body
position sensing, illusions of

View From Your Window contest, 179, 179

vision: and body position, 62-63; and
detecting motion, 94-95, 97, 101, Plate 6;
early theories of, 7-12; and importance
for space, 7, 21; and locating sound, 133,
135-138, 170-172; loss of, from glaucoma,
93; and maps and meters, 149-155; and MT,
99-101, 104-105; and perceiving distance,
35-49; and perceiving edges, 73-77; and
reference frames, 162—170; and sense of
balance, 184; speed of, 20-21; straight lines
of, 22-24. See also eyes; light

INDEX
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visual cortex, 79-80, 80-81, 207, Plate 5; gaps Waterfall (Escher), 47
in perception, 90; and perceiving objects,
8284, 84, 86. See also border ownership
sensitivity; MT (middle temporal area),
orientation tuning

Werner-Reiss, Uri, 172-173

vitreous humor, 30, 31

@ INDEX

Groh Final Pages.indd 246 @ 8/1114 2:38 PM



