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Source Notes

P.ix | “The Brain—is wider...”—There
are several versions of this poem, but I
have chosen to reprint the original
exactly as Dickinson wrote it. Emily
Dickinson, The Complete Poems of
Emily Dickinson, ed. Thomas H. Johnson
(Boston: Little, Brown and Company,
1960), 312.

CHAPTER 1

P. 3 | Earliest evidence of horses being
ridden and milked—
https://www.sciencedaily.com
/releases/2009/03/090305141627 . htm

P. 3 | American Horse Council Founda-
tion statistics, 2017—They report 7.2
million horses in the United States, not
counting ponies or minis.
https://www.horsecouncil.org/about-us
/ahc-programs/ahc-foundation/

P. 3| 27 million Americans ride—
https://www.sportsbusinessdaily.com
/Journal/Issues/2017/01/09/Marketing
-and-Sponsorship/Equestrian.aspx

P. 4] 4150 breeds—Domestic Animal
Diversity Information System, a database
of the United Nations’ Food and Agricul-
ture Organization. https://www/fao.org
/dad-is/en

P. 9 | Highest puissance wall jumped is
8 1”—https://en.wikipedia.org/wiki
/Puissance

P. 11 | Xenophon—Xenophon, The Art of
Horsemanship (New York: Dover Publica-
tions, 350 BC/2006 AD).

P. 12| Scottsdale population—10,026
in 1960 census, 3.8 square miles.
https://scottsdalehistory.org/page-18189
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P. 15| “Simplicity is...”—usually
attributed to Leonardo da Vinci, but

the exact source is uncertain.
https:/quoteinvestigator.com/2015/04/02
/simple/

P. 15| “Where in this wide world...”—
is the first stanza of a poem by Ronald
Duncan, The Horse (London: Souvenir
Press Ltd, 1990). © (Copyright of) the
Ronald Duncan Estate.

CHAPTER 2

P. 18 | Human brain maturation to age
25—]. N. Giedd, “Structural Magnetic
Resonance Imaging of the Adolescent
Brain,” Annals of the New York Academy of
Sciences, 1021 (2004): 77-85.

P. 18 | Equine physical maturity takes
five to seven years—Isabella Edwards,
“When are Horses Mature?,” Equine
Wellness, April 17, 2014.

P. 18 | New neurons born throughout
adulthood—Aurtlie Ernst and Jonas
Frisen, “Adult Neurogenesis in
Humans—Common and Unique Traits in
Mammals,” PLOS Biology, 13 (2015):

doi 10.1371/journal.pbio.1002045

P. 18 | Effects of the Ice Age 35 million
years ago—https://www.science20.com
/mews_releases/why_did_ice_antarctica
_suddenly_appear_35_million_years
_ago_co2_says_study

P. 19 | Splint bones were outer toes—
https://www.inverse.com/article/40590
-horse-toe-feet evolution-metacarpal
-equus-mesohippus; and
https://ker.com/equinews/horse-splints/

P. 19 | Natural history of the horse—
Wendy Williams, The Horse (New York:
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Scientific American/Farrar, Straus and
Giroux, 2015). This bestselling book
describes the horse’s natural history in
entertaining detail. It contains photo-
graphs of equine fossils and explains how
archeologists date them.

P. 20 | Equine axon length—The longest
equine axon is the recurrent laryngeal
nerve which runs from the brainstem to
the larynx, a few inches away. For
interesting evolutionary reasons, it takes
an indirect route from the brainstem all
the way to the horse’s heart, then loops
back up to the larynx. Michel-Antoine
Leblanc, The Mind of the Horse, trans.
Giselle Weiss (Cambridge, MA: Harvard
University Press, 2013), 73; and Janet L.
Jones, “Cory’s Second Wind,” EQUUS
470, (November 2016): 32-42.

P. 20 | Equine axon speed—Zoe Davies,
Equine Science (Hoboken, NJ: John Wiley
& Sons, 2018).

P. 20 | Glucose consumption—Human
brain comprises 2% of body weight
https://faculty.washington.edu/chudler
/ffacts.html. Horse brain weighs 1 ' to 2
pounds http://www.ebhrc.com/article2.
html. Calculating the horse’s average
weight at 1000 pounds, the ratio of brain
to body weight is .002. Horse uses 25% of
body’s glucose - American Association of
Equine Practitioners, Equine Veterinary
Education, (October 2017). Available
online: https://aaep.org/site-search
?search=glucose-+brain.

P. 21 | Human pathway from vision to
action—A second pathway in human
brains reduces prefrontal analysis under
certain circumstances, but it is still not as
fast as the equine route. Joseph LeDoux,
The Emotional Brain (New York: Simon
and Schuster, 1996).

P. 22 | Brain link between human

navigation and smell—Louisa Dahmani,
Raihaan M. Patel, Yiling Yang, M. Mallar

Chakravarty, Lesley K. Fellows, and
Veronique D. Bohbot, “An Intrinsic
Association Between Olfactory Identifica-
tion and Spatial Memory in Humans,”
Nature Communications 9, (October 16,
2018): 4162.

P. 24 | Hard wired social interaction—
Lauren Wingfield, “Glimpses Into Brain
Uncover Neurological Basis for Process-
ing Social Information,” Neuroscience
News (November 5, 2018).

P.26 | 6000 years of domestication—
Wendy Williams, The Horse (New York:
Scientific American/Farrar, Straus and
Giroux, 2015).

P. 26 | Przewalski horse—Wendy
Williams, The Horse (New York: Scientific
American/Farrar, Straus and Giroux,
2015).

P. 26 | Przewalski horse descended
from domesticated horses—Elizabeth
Pennisi, “Ancient DNA upends the horse
family tree,” Science (February 22, 2018).
Available online: https://www.sciencemag
.org/mews/2018/02/ancient-dna-upends
-horse-family-tree

P. 27 | Brain texture like soft tofu—
Katrina Firlik, Another Day in the Frontal
Lobe (New York: Random House, 2006).

P. 27, 28 | Weight and dimensions of
the equine brain—Bruno Cozzi, Michele
Povinelli, Cristina Ballarin, and Alberto
Granato, “The Brain of the Horse: Weight
and Cephalization Quotients,” Brain
Behavior and Evolution 83, no. 1 (Decem-
ber 2013): 9-16.

P. 27 | Volume of the equine brain—
Bruno Cozzi, DMV, PhD, 2019, e-mail
messages to author, September 17-18.

P. 28 | Number of neurons in human
brain—Suzana Herculano-Houzel, The
Human Advantage: A New Understanding
of How Our Brain Became Remarkable
(Cambridge, MA: The MIT Press, 2017).
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P. 28 | Number of neurons in equine
brain—Michel-Antoine Leblanc, The
Mind of the Horse, trans. Giselle Weiss
(Cambridge, MA: Harvard University
Press, 2013).

P. 28 | Each pyramidal neuron allows
up to 10,000 connections—John
Morrison, Professor of Neurology at
University of California, Davis. https://
www.brainfacts.org/thinking-sensing
-and-behaving/learning-and-memory
/2019/the-short-answer-what-is-a
-synapse-072519

CHAPTER 3

P. 32 | Blindsight in animals—jJason
Holt, Blindsight and the Nature of Con-
sciousness (Peterborough, Ontario:
Broadview Press, 2003).

P. 32 | Edelman quote—*“If our view of
memory is correct, in higher organisms
every act of perception is, to some degree,
an act of creation, and every act of
memory is, to some degree, an act of
imagination.” Gerald M. Edelman and
Guilio Tononi, A Universe of Conscious-
ness: How Matter Becomes Imagination
(New York: Basic Books, 2000), 101.

P. 33 | Equine eye size—Michel-Antoine
Leblanc, The Mind of the Horse, trans.
Giselle Weiss (Cambridge, MA: Harvard
University Press, 2013).

P. 33 | Normal equine acuity—Zoe
Davies, Equine Science (Hoboken, NJ:
John Wiley & Sons, 2018).

P. 33 | Near- and far-sighted horses—
Michel-Antoine Leblanc, The Mind of the
Horse, trans. Giselle Weiss (Cambridge,
MA: Harvard University Press, 2013).

P. 34 | Horse vs. human view of a
jump—See photograph credited to Alison
Harman in Paul McGreevy, Equine
Behavior 2e (Sydney: Saunders Elsevier,
2012), 41.

P. 34 | Variations in acuity with age and
breed—Michel-Antoine Leblanc, The
Mind of the Horse, trans. Giselle Weiss
(Cambridge, MA: Harvard University
Press, 2013).

P. 36 | Equine eyes can move inde-
pendently—www.horsewyse.com.au
/howhorsessee.html

P.36 | 340 degree range of view—Merck
Veterinary Manual. Available online:
https://www.merckvetmanual.com
/horse-owners/eye-disorders-of-horses
/eye-structure-and-function-in-horses

P.42| 55 types of retinal cells—Richard
H. Masland, “The Fundamental Plan of
the Retina,” Nature Neuroscience 4
(2001): 877-886.

P.42| 210 million rods and cones—
Margaret W. Matlin and Hugh J. Foley,
Sensation and Perception 4¢ (Needham
Heights, MA: Allyn and Bacon, 1997).

P. 42 | Half second to perceive a
sight—David Eagleman, The Brain: The
Story of You (New York: Pantheon Books,
2015).

P. 45 | “Decapitating” with the blind
spot—Vilayanur S. Ramachandran,
Phantoms in the Brain (New York: William
Morrow and Company, Inc., 1998), 91.

CHAPTER 4

P. 49 | Pupillary adaptation time and
sensitivity—Zoe Davies, Equine Science
(Hoboken, NJ: Wiley Blackwell, 2018).

P. 50 | Humans see 66% less light at
age 60—Atul Gawande, Being Mortal
(New York: Metropolitan Books, 2014).

P. 51 | Depth perception—This section
focuses on binocular disparity, but human
and equine vision systems use monocular
cues for depth perception as well. For
example, motion parallax is important to
both species.
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P. 51 | Human depth perception of '/8
inch at 16 Y2 feet—O.]. Braddick,
Binocular Vision. In H.B. Barlow and J.D.
Mollon (Eds.), The Senses (Cambridge:
Cambridge University Press, 1982).

P. 51 | Equine depth perception of 9
inches at 16 2 feet—calculated from
information provided in B. Timney and
K. Keil, “Local and Global Stereopsis in
the Horse,” Vision Research 39, (1999):
1861-1867.

P. 53 | Half the area visible to two
human eyes is visible to two horse
eyes—Francis Burton, Ultimate Horse
Care (Lydney, UK: Ringpress Books,
1999). Leblanc specifies that the equine
binocular field is about 60 degrees
compared to a human binocular field of
120 degrees. Michel-Antoine Leblanc,
The Mind of the Horse, trans. Giselle Weiss
(Cambridge, MA: Harvard University
Press, 2013).

P. 54 | Human visual system uses
almost /3 of brain—David Eagleman,
The Brain: The Story of You (New York:
Pantheon Books, 2015).

P. 56 | Red jacket against green grass—
Wendy Williams, The Horse (New York:
Scientific American/Farrar, Straus and
Giroux, 2015).

P. 56 | Steeplechase colors—Bianca
Britton, “New Research on Horse Eye-
sight Could Improve Racecourse Safety,”
CNN News (October 23, 2018). Available
online: https://edition.cnn.com/2018/10
/23/sport/racecourse-safety-horse-vision
-spt-intl/index.html

P.56 | 201 racehorses died in 2018—
Marcus Armytage, “Horse Deaths at
Racecourses Reach Highest Level for Six
Years,” The Telegraph (January 28, 2019).
Available online: https://www.telegraph.
co.uk/racing/2019/01/28/horse-deaths
-racecourses-reach-highest-level-six
-years/

P.57 | Video contrasting horse and
human views—I have been unable to
verify the origin of this video but believe
it was created and posted by the French
Riding School, Le Haras de la Cense,
2016. Available online:
https://www.agdaily.com/video
/simulation-shows-horse-eye-view/.

CHAPTER 5

P. 60 | Loudness and pitch thresholds
for horses and cattle—Rickye S. Heffner
and Henry E. Heffner, “Hearing in Large
Mammals: Horses (Equus caballus) and
Cattle (Bos taurus),” Behavioral Neurosci-
ence 97 (1983): 299-309. The landmark
study of equine auditory thresholds, this
research is well designed. However, it
only includes results from three very
young horses. To generalize from a small
number of immature individuals to the
60 million horses worldwide is a matter
of concern.

P. 60 | Pitch thresholds for dogs—
Henry E. Heffner, “Hearing in Large and
Small Dogs: Absolute Thresholds and Size
of the Tympanic Membrane,” Behavioral
Neuroscience 97 (1983): 310-318.

P. 60 | Pitch thresholds for cats—Rickye
S. Heffner and Henry E. Heffner, “Hearing
Range of the Domestic Cat,” Hearing
Research 19, no. 1 (1985): 85-88.

P. 60 | Pitch range on piano—
http://hyperphysics.phy-astr.gsu.edu
/hbase/Music/pianof.html

P. 61 | Male horses pay more attention
to sound—Rickye S. Heffner, “Your
Horse’s Hearing,” Practical Horseman
(August 2000). Available online:
https://practicalhorsemanmag.com
/health-archive/eqhearing933-11344

P. 61 | Hearing loss by age 17-22 in
horses—FElaine Pascoe, “All Ears: Horse
Hearing Problems,” Practical Horseman
(November 2014).
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https://practicalhorsemanmag.com
/health-archive/ears-horse-hearing
-problems-25832

P. 63 | “High” and “canter”—Susan
McBane, Horse Senses (London: Manson
Publishing Ltd, 2012), 84-5, 90.

P. 64 | Quotes from victims of amusia—
Oliver Sacks, Musicophilia: Tales of Music
and the Brain (NY: Knopf, 2007) 105, 113.

P. 64 | Brainwaves synchronize over
music—]Jens Madsen, Elizabeth Hell-
muth Margulis, Rhimmon Simchy-Gross,
and Lucas C. Parra, “Music Synchronizes
Brainwaves Across Listeners with Strong
Effects of Repetition, Familiarity, and
Training,” Nature: Scientific Reports 9
(March 5, 2019), Article 3576.

P. 65 | Music calms horses and
improves performance—Anna Sta-
churska, Iwona Janczarek, Isabela Wilk,
and Witold Kedzierski, “Does Music
Influence Emotional State in Race
Horses?” Journal of Equine Veterinary
Science 35, no. 8 (August 2015): 650-656.

P. 65| 16 muscles per ear—Several
freelance writers state that horses have 10
muscles per ear. Burton and Leblanc, both
respected experts in equine sensory
perception, state there are 16 muscles per
ear. Francis Burton, Ultimate Horse Care
(Lydney, UK: Ringpress Books, 1999); and
Michel-Antoine Leblanc, The Mind of the
Horse, trans. Giselle Weiss (Cambridge,
MA: Harvard University Press, 2013).

P. 66 | Sound localization in horses—
Rickye S. Heffner and Henry E. Heffner,
“Localization of Tones by Horses: Use of
Binaural Cues and the Role of the
Superior Olivary Complex,” Behavioral
Neuroscience 100 (1986): 93-103. Also
Brian Timney and Todd Macuda, “Vision
and Hearing in Horses,” Journal of the
American Veterinary Medical Association
218, no. 10 (May 15, 2001): 1567-1574.

P. 69, 70 | Whinny analysis—Several
related studies are described in
Michel-Antoine Leblanc, The Mind of the
Horse, trans. Giselle Weiss (Cambridge,
MA: Harvard University Press, 2013),
308-3109.

P. 70 | Equine identification of human
voices—L. Proops and K. McComb,
“Cross-modal Individual Recognition in
Domestic Horses (Equus caballus),”
Proceedings of the National Academy of
Sciences of the USA 106 (2012): 947-51.

CHAPTER 6

P. 73 | Bending light in 1666—Isaac
Newton, “Optics,” (1704), in Great Books
of the Western World, ed. R.M. Hutchins
(Chicago: Encyclopedia Britannica, Inc.,
1952).

P. 73 | Predicting the scent of a mole-
cule’s structure—Andreas Keller, et al.,
“Predicting Human Olfactory Perception
from Chemical Features of Odor Mole-
cules,” Science 355, no. 6327 (February
24,2017): 820-826.

P. 73, 74 | Information gleaned from
sniffing—Susan McBane, Horse Senses
(London: Manson Publishing, 2012) and
Michel-Antoine Leblanc, The Mind of the
Horse, trans. Giselle Weiss (Cambridge,
MA: Harvard University Press, 2013).

P. 74 | Casting for scent—Stephen
Budiansky, The Nature of Horses (New
York: Free Press, 1997), 170.

P. 75 | Masking scents to change
behavior—Karen Briggs, “Equine Sense of
Smell,” The Horse (December 11, 2013).
Available online: https://thehorse.com
/13971/equine-sense-of-smell/

P. 76 | Sniffing humans and clothing—
Susan McBane, Horse Senses (London:
Manson Publishing, 2012).

P. 77 | Effects of smelling predators—
Michel-Antoine Leblanc, The Mind of the
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Horse, trans. Giselle Weiss (Cambridge,
MA: Harvard University Press, 2013).

P. 77 | Vomeronasal organ for phero-
mones—Peter A. Brennan, “Pheromones
and Mammalian Behavior,” in The
Neurobiology of Olfaction, ed. A. Menini.
Boca Raton, FL: CRC Press/Taylor &
Francis, 2010. Available online: https://
www.ncbi.nlm.nih.gov/books/NBK55973/

P. 78 | Diseases dogs can sniff out—
Maureen Maurer, Michael McCulloch,
Angel M. Willey, Wendi Hirsch, and
Danielle Dewey, “Detection of Bacteriuria
by Canine Olfaction,” Open Forum
Infectious Diseases 3, no. 2 (March 9, 2016)
Available online: https://doi.org/10.1093
/ofid/ofw051. Also, https://massivesci.com
/articles/dogs-smell-diseases-diagnose
-cancer-diabetes/ and https:/www.mnn.
com/family/pets/stories/6-medical
-conditions-that-dogs-can-sniff

P. 78 | Comparison of canine to equine
olfaction—Michel-Antoine Leblanc, The
Mind of the Horse, trans. Giselle Weiss
(Cambridge, MA: Harvard University
Press, 2013), 337-341.

P. 78 | Humans’ 6 million olfactory
receptor cells—Estimates vary. Leblanc
estimates there are 10 million olfactory
receptors in the human system, based on
a 1982 study. But a newer and more
reliable source estimates 6 million

— Michael W. Levine, Fundamentals of
Sensation and Perception 3e (Oxford:
Oxford University Press, 2006), 465.

P. 78 | Bloodhounds have 300 million
olfactory receptor cells—Stanley Coren,
How Dogs Think (New York: Free Press,
2004), 55.

P. 80| 80% of taste is from smell;
dimensions of equine tongue—
Michel-Antoine Leblanc, The Mind of the
Horse, trans. Giselle Weiss (Cambridge,
MA: Harvard University Press, 2013),
354.

P. 81 | Variety in pasture grass—Susan
McBane, Horse Senses (London: Manson
Publishing, 2012).

CHAPTER 7

P. 83 | Patch—Eliza McGraw, “A One-
eyed Horse named Patch has a Chance of
Winning the Kentucky Derby,” The
Washington Post Animalia, May 3, 2017.
Available online:
https://www.washingtonpost.com/news
/animalia/wp/2017/05/03/a-one-eyed
-horse-named-patch-has-a-chance-of
-winning-the-kentucky-derby/?noredirect
=on&utm_term=.177417e41d34

P. 83 | Gunner—Colonel’s Smoking Gun
https://www.usef.org/media/press-releases
/2570_the-reining-horse-gunner-becomes
-million-dollar-sire

P. 83 | Addy—Adventure de Kannan was
“the only horse to win the Speed Derby,
the Eventing Grand Prix, the All England
Grand Prix, the Queen Elizabeth II Cup
and the British Jumping Derby.” These
events are among the most difficult show
jumping challenges in the world.
http://www.hickstead.co.uk/news/2017
/the-one-eyed-wonder-horse-adventure
-de-kannan-to-be-retired-at-this-year-s
-al-shira-aa-hickstead-derby-meeting/
https://www.independent.ie/irish-news
/mews/wonder-horse-astonishing-success
-of-showjumping-champ-with-just-one
-eye-30495783 . html

P. 84 | Splashed-white deafness—Ed
Kane, “Hearing Loss in Veterinary Equine
Patients,” Veterinary News DVM360,
March 19, 2015.

P. 84 | Tough Sunday—earnings as of
March 2020. https://www.google.com
/search?q=Tough+Sunday+earnings&rlz
=1C1AVFC_enUS886US886&0q=Tough
+Sunday+earnings&aqgs=chrome..69i57
.11598j0j7&sourceid=chrome&ie=UTF-8-
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P. 85 | Karen Law—http://www.
ejbevents.co.uk/press/karen-law
-britains-first-blind-show-jumper/

P. 85 | Kristen Knouse—https://apnews.
com/1b308a6abc7f2667fc8d25eec]ccf68

P. 85 | Blind people have better hear-
ing—Elizabeth Huber, Kelly Chang, Ivan
Alvarex, Aaron Hundle, Holly Bridge, and
Ione Fine, “Early Blindness Shapes
Cortical Representations of Auditory
Frequency within Auditory Cortex,” The
Journal of Neuroscience (April 22, 2019):
2896-2918.

P. 87 | Hidden stress during trailering—
Hajime Ohmura, Seiji Hobo, Atsushi
Hiraga, and James H. Jones, “Changes

in Heart Rate and Heart Rate Variability
during Transportation of Horses by Road
and Air,” American Journal of Veterinary
Research 73, no. 4 (April 2012): 515-521.

P. 87 | Hidden stress during clipping—
Kelly Yarnell, Carol Hall, and E. Billett,
“An Assessment of the Aversive Nature of
an Animal Management Procedure
(Clipping) using Behavioral and Physio-
logical Measures,” Physiology and
Behavior 118 (June, 2013): 32-39.

P. 89 | Stabilized retinal images disap-
pear—Margaret W. Matlin and Hugh J.
Foley, Sensation and Perception 4e (Bos-
ton: Allyn and Bacon, 1997), 96-97.

CHAPTER 8

P. 98 | “The horse moved like a
dancer...”—Quote from Mark Helprin,
Winter’s Tale (New York: Mariner Books,
1983).

P. 99 | Ian Waterman lost propriocep-
tion—Jonathan Cole, Pride and a Daily
Marathon (London: MIT Press, 1991).
Video clips of Mr. Waterman are available
on youtube.

P. 99 | Spindles detect differences in
muscle length of .002%—Richard C.

Fitzpatrick, Douglas K. Rogers, and
Dierdre I. McCloskey, “Stable Human
Standing with Lower-Limb Muscle
Afferents Providing the Only Sensory
Input,” Journal of Physiology 480 (Octo-
ber 15, 1994): 395-403.

P. 100 | Proprioception corrects errors
in less than half the time vision
does—]Jennifer A. Stone, Nina B. Partin,
Joseph S. Lueken, Kent E. Timm, and
Edward J. Ryan, “Upper Extremity
Proprioceptive Training,” Journal of
Athletic Training 29 (1994): 15.

P. 100 | Muscle spindle illusions—Guy
M. Goodwin, Dierdre I. McCloskey, and P.
B. Matthews, “Proprioceptive Illusions
Induced by Muscle Vibration: Contribu-
tion by Muscle Spindles to Perception?”
Science 175, no. 4028 (March 24, 1972):
1382-1384.

P. 101 | Joint angle receptor sensitivity
in hip and toe—Grigore C. Burdea and
Philippe Coiffet, Virtual Reality Technol-
ogy, Volume 1 (Hoboken, NJ: Wiley,
2003), 95.

P. 101 | Dorsal columns of the spine
carry proprioceptive data—Dale Purves,
George J. Augustine, and David Fitzpat-
rick et al., “The Major Afferent Pathway
for Mechanosensory Information: The
Dorsal Column-Medial Lemniscus
System,” Neuroscience 2e (Sunderland,
MA: Sinauer Associates, 2001).

P. 102 | Stork toe raise—Women’s Health,
November 2014, p. 64.

P. 107 | The man who lost his leg—Oli-
ver Sacks, A Leg To Stand On (New York:
Touchstone, 1984), 54-60.

P. 107 | Human sensorimotor cortex—
E. Bruce Goldstein, Sensation & Percep-
tion 7e (Belmont, CA: Thomson
Wadsworth, 2007).

P. 107 | Mapping of equine motor

cortex—Jonathan M. Levine, Gwendolyn
J. Levine, Anton G. Hoffman, and Gerald
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Bratton, “Comparative Anatomy of the
Horse, Ox, and Dog: The Brain and
Associated Vessels,” Compendium Equine
(April 2008): 153-164. Magnetic Reso-
nance Imaging (MRI), Computer Tomog-
raphy (CT) scans, and transcranial
magnetic stimulation can now be used on
the equine brain. Although such images
are rarely precise enough to map net-
works representing specific body parts,
they do help us explore general areas.

P. 109 | Sheep and horse brains are
similar—Yvette Nout-Lomas, DVM, PhD,
2020, e-mail messages to author, January
16.

P. 109 | Locating somatosensory cortex
in sheep— Mortimer Gierthmuehlen, et
al., “Mapping of Sheep Sensory Cortex
with a Novel Microelectrocorticography
Grid,” The Journal of Comparative
Neurology 522 (2014): 3590-3608.

P. 109 | Equine Parkinsonism from
toxic weeds— Thomas Gore, Paula Gore,
and James M. Giffin, Horse Owner’s
Veterinary Handbook 3e (Hoboken, NJ:
Wiley, 2008), 432-433.

CHAPTER 9

P. 112 | Weight of a housefly—https://
animaldiversity.org/accounts/Musca
_domestica/

P. 112 | Weight of dandelion seeds—
http://www.agroatlas.ru/en/content/weeds
/Taraxacum_officinale/

P. 112 | Horse’s ability to sense a
fly—Statistics are calculated from
information in Michel-Antoine Leblanc,
The Mind of the Horse, trans. Giselle
Weiss (Cambridge, MA: Harvard Univer-
sity Press, 2013); Carol A. Saslow,
“Understanding the Perceptual World of
Horses,” Applied Animal Behaviour Science
78 (2002): 209-224; the online source
www.agroatlas.ru; www.biokids.umich
.edu; “How Sensitive is Human Touch?”

Available online: www.isciencetimes.com;
Michael S. Fleming and Wengqin Luo,
“The Anatomy, Function, and Develop-
ment of Mammalian A-beta Low-Thresh-
old Mechanoreceptors,” Frontiers in
Biology 8, no. 4 (2013): 408-420; and
Stanley Coren, Lawrence M. Ward, and
James T. Enns, Sensation and Perception 6e
(New York: Wiley, 2004).

P. 112 Sensitivity in noticing the nod
of a head— Statistics are calculated from
information in Michel-Antoine Leblanc,
The Mind of the Horse, trans. Giselle Weiss
(Cambridge, MA: Harvard University
Press, 2013), 31; and Joseph S. Lappin,
Duje Tadin, Jeffrey B. Nyquist, and Anne
L. Corn, “Spatial and Temporal Limits of
Motion Perception Across Variations in
Speed, Eccentricity, and Low Vision,”
Journal of Vision 9, no. 1 (2009): 1-14.

P. 112 | Equine discrimination for head
movement—Clever Hans was able to
detect a head movement of .20 millimeters
— Michel-Antoine Leblanc The Mind of the
Horse, trans. Giselle Weiss (Cambridge,
MA: Harvard University Press, 2013), 31.

P. 112 | Human discrimination for head
movement—jJoseph S. Lappin, Duje
Tadin, Jeffrey B. Nyquist, and Anne L.
Corn, “Spatial and Temporal Limits of
Motion Perception Across Variations in
Speed, Eccentricity, and Low Vision.”
Journal of Vision 9, No. 1 (2009): 1-14.

P. 112 | Equine pressure detection—Lea
Lansade, Gaelle Pichard, and Mathilde
Leconte, “Sensory Sensitivities: Compo-
nents of a horse’s temperament dimen-
sion,” Applied Animal Behavior Science
114, No. 3-4 (2008): 534-553.

P. 112 | Weight of an “average” grain of
sand—https://www.quora.com/How
-many-atoms-are-there-in-a-grain-of-sand
P. 112 | Human pressure detection—
Jack Loomis, “An Investigation of Tactile
Hyperacuity,” Sensory Processes 3 (1979):
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289-302; and M. Hollins and S. R. Risner,
“Evidence for the Duplex Theory of
Tactile Texture Perception,” Perception &
Psychophysics 62 (2000): 695-705.

P. 113 | Blind people comprehend
speech almost three times faster—
Susanne Dietrich, Ingo Hertrich, and
Hermann Ackermann, “Ultra-Fast Speech
Comprehension in Blind Subjects Engages
Primary Visual Cortex, Fusiform Gyrus,
and Pulvinar - A Functional Magnetic
Resonance Imaging (fMRI) Study,” BMC
Neuroscience 14 (July 23, 2013): 74.

P. 113 | More cortex for fingertip
control in guitar players—Thomas
Elbert, Christo Pantev, Christian Wien-
bruch, Brigitte Rockstroh, and Edward
Taub, “Increased Cortical Representation
of the Fingers of the Left Hand in String
Players,” Science 270, No. 5234 (October
13, 1995): 305-307.

P. 113 | More cortex for spatial memory
in taxi drivers—Eleanor Maguire,
Katherine Woollett, and H. J. Spiers,
“London Taxi Drivers and Bus Drivers: A
Structural MRI and Neuropsychological
Analysis,” Hippocampus 16, No. 12
(2006): 1091-1101.

P. 113 | Cortex is built by training—
Katherine Woollett and Eleanor Maguire,
“Acquiring ‘the Knowledge’ of London’s
Layout Drives Structural Brain Changes,”
Current Biology 21, (December 20, 2011):
2109-2114.

P. 123 | “What goes around comes
around”—often attributed to Paul
Crump, Burn, Killer; Burn! (Chicago:
Johnson Publishing, 1962).

P. 123 | Proprioception declines with
age—Fernando Ribeiro and Jose Oliveira,
“Aging Effects of Joint Proprioception:
The Role of Physical Activity in Proprio-
ception Preservation,” European Review of
Aging and Physical Activity 4, (2007):
71-76.

CHAPTER 10

P. 135 | “What fires together, wires
together”—These words are from page
64 of Carla Shatz, “The Developing
Brain,” Scientific American 267 (1992):
60-67. But the theory behind them is
from Donald O. Hebb, The Organization
of Behavior: A Neuropsychological Theory
(New York: Wiley and Sons, 1949).

P. 136 | Learning by association—Also
known as classical conditioning, its
scholarly roots date back at least to
Aristotle, but Pavlov worked out the
details. Ivan P. Pavlov, “Conditioned
Reflexes: An Investigation of the Physio-
logical Activity of the Cerebral Cortex,”
trans. G. V. Anrep, Nature 121 (1927):
662-664.

P. 136 | Instrumental or operant
conditioning—Burrhus Frederick
Skinner, About Behaviorism (New York:
Vintage, 1976).

P. 137 | Bobo doll studies—Albert
Bandura, Dorothea Ross, and Sheila

A. Ross, “Transmission of Aggression
through Imitation of Aggressive Models,”
Journal of Abnormal and Social Psychology
63 (1961): 575-582.

P. 137 | Dogs learn by imitation—Stan-
ley Coren, “Dogs Learn by Modeling the
Behavior of Other Dogs,” Psychology
Today, January 23, 2013. Available online:
https://www.psychologytoday.com
/us/blog/canine-corner/201301/dogs-learn
-modeling-the-behavior-other-dogs

P. 137 | Wild dolphins tail-walking—
WDC (Whale and Dolphin Conservation)
“Wild Dolphins Learn From Each Other
to ‘Walk on Water’... but It’s Just a Fad,”
August 29, 2018. Available online:
https://us.whales.org/mews/2018/08/wild
-dolphins-learn-from-each-other-to-walk
-on-waterbut-its-just-fad

P. 137 | Horses learn by observing
dominant horses—Konstanze Krueger
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and Jurgen Heinze, “Horse Sense: Social
Status of Horses (Equus Caballus) Affects
their Likelihood of Copying Other
Horses’ Behavior,” Animal Cognition 11
(July 1, 2008): 431-439.

P. 137 | Foals learn to be groomed by
watching—Christa Leste-Lasserre,
“Study: Dams Shape Foals’ Relationships
with Humans,” The Horse. Available
online: https://thehorse.com/112179
/study-dams-shape-foals-relationships
-with-humans/

P. 138 | Foals accept scary objects by
watching—]J. W. Christensen, “Early-Life
Object Exposure with a Habituated
Mother Reduces Fear Reactions in Foals,”
Animal Cognition 19 (January 2016):
171-179.

P. 138 | Horses learn to open gates by
watching—Temple Grandin, Animals in
Translation (New York: Simon and
Schuster, 2005), 247.

P. 138 | Horses learn join-up by watch-
ing—“Join-up” refers to a horse following
a human. Often assumed to be purely
natural, equine scientists have now
shown that the effect is at least partly
learned by observation. Konstanze
Krueger and Jurgen Heinze, “Horse Sense:
Social Status of Horses (Equus Caballus)
Affects their Likelihood of Copying Other
Horses’ Behavior,” Animal Cognition 11
(July 1, 2008): 431-439.

P. 139 | Horses learn by observing
humans—Aurelia Schuetz, Kate Farmer,
and Konstanze Krueger, “Social Learning
Across Species: Horses (Equus Caballus)
Learn from Humans by Observation,”
Animal Cognition 20 (May 1, 2017):
567-573.

P. 140 | Mirror neurons—Marco laco-
boni, Mirroring People (New York: Farrar,
Straus and Giroux, 2008).

P. 141 | Brain chemicals that consoli-
date memories of emotional

events—Paul E. Gold, “Modulation of
Emotional and Nonemotional Memories:
Same Pharmacological Systems, Different
Neuroanatomical Systems,” in Brain and
Memory: Modulation and Mediation of
Neuropasticity, ed. James L McGaugh,
N.M. Weinberger, and Gary Lynch (New
York: Oxford University Press, 1995),
41-74.

P. 142 | Trespass livestock—“Mesa
Verde Horses,” The Durango Herald,
March 25, 2014, 10A. Also Jim Mimiaga,
“Mesa Verde National Park prefers
removal of ‘trespass horses’,” The Durango
Herald, April 22, 2018.

P. 142 | Horse waters himself—Wendy
Williams, The Horse (New York: Scientific
American/Farrar, Straus and Giroux,
2015).

P. 143 | Interval testing for human
memory—Alan Baddeley, Human Mem-
ory: Theory and Practice (Needham
Heights, MA: Allyn & Bacon, 1998),
112-114.

CHAPTER 11

P. 146 | Horses use displacement by
nature—Andrew McLean and Janne
Christensen, “The Application of Learn-
ing Theory in Horse Training,” Applied
Animal Behaviour Science 190 (2017):
18-27.

P. 148 | Seat pressure sensor pads—Hil-
ary Clayton, “Measurement and Interpre-
tation of Saddle Pressure Data,”
Comparative Exercise Physiology 9
(January 2013): 3-12.

P. 151 | Timing of the swing phase at a
trot—Calculated from data in Stig
Drevemo, Goran Dalin, I. Fredricson, and
G. Hjerten, “Equine Locomotion: 1. The
Analysis of Linear and Temporal Stride
Characteristics of Trotting Standard-
breds,” Equine Veterinary Journal 12
(April 1980): 60-65; W. Back et al., “How
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the Horse Moves: 2. Significance of
Graphical Representations of Equine
Hind Limb Kinematics,” Equine Veteri-
nary Journal 27 (January 1995): 39-45;
and W. Back, A. Barneveld, H. C. Scham-
hardt, and G. Bruin, “Longitudinal
Development of the Kinematics of 4-,10-,
18-, and 26-month-old Dutch Warm-
blood Horses,” Equine Veterinary Journal
Supplement 17 (1994): 3-6.

P. 154 | Negative effects of equine
punishment—Andrew McLean and
Janne Christensen, “The Application of
Learning Theory in Horse Training,”
Applied Animal Behaviour Science 190
(2017): 18-27.

CHAPTER 12

P. 157 | 100-pound head—A horse’s
head comprises about 10% of his total
weight. http://www.answers.com/Q
/How_much_does_a_horse%27s
_head_weigh

P. 159 | Dopamine is released when
needs are satisfied—Many brain
chemicals release when drives are sated,
but dopamine is the most important for
signifying pleasure.

P. 159 | Rats use dopamine to death—
James Olds and Peter Milner, “Positive
Reinforcement Produced by Electrical
Stimulation of Septal Area and Other
Regions of Rat Brain,” Journal of Compar-
ative Physiological Psychology 47 (Decem-
ber 1954): 419-427.

P. 160 | Too many extrinsic rewards
damage human motivation—Edward L.
Deci, Richard Koestner, and Richard M.
Ryan, “A Meta-Analytic Review of
Experiments Examining the Effects of
Extrinsic Rewards on Intrinsic Motiva-
tion,” Psychological Bulletin 125 (Novem-
ber 1999): 627-668.

P. 160 | The first reward is the stron-
gest—Sebastian D. McBride, Matthew O.

Parker, Kirsty Roberts, and Andrew
Hemmings, “Applied Neurophysiology of
the Horse: Implications for Training,
Husbandry and Welfare,” Applied Animal
Behaviour Science 190 (2017): 90-101.

P. 160 [Surprising rewards increase
dopamine release—Markus Ullsperger,
“Minding Mistakes: How the Brain
Monitors Errors and Learns from Goofs,”
Scientific American Mind 19 (August/
September 2008): 52-59.

P. 162 | Stroking reduces heart rate—
Haruyo Hama, Masao Yogo, and Yoshi-
nori Matsuyama, “Effects of Stroking
Horses on Both Humans’ and Horses’
Heart Rate Responses,” Japanese Psycho-
logical Research 38 (August 2009): 66-73.

CHAPTER 13

P. 170 | Pop-out occurs across demo-
graphic differences—Anne Treisman
and Garry Gelade, “A Feature-Integration
Theory of Attention,” Cognitive Psychol-
ogy 12 (1980): 97-136.

CHAPTER 14

P. 179 | Human brains mature at age
25—]. N. Giedd, “Structural Magnetic
Resonance Imaging of the Adolescent
Brain,” Annals of the New York Academy of
Sciences, 1021 (2004): 77-85.

P. 183 | 41% of the human cortex is
frontal—University of California San
Francisco’s Weill Institute for Neurosci-
ences Memory and Aging Center, 2019.
https://memory.ucsf.edu/executive
-functions

P. 183 | Pathways for prefrontal
evaluation of fear—Joseph LeDoux, The
Emotional Brain (New York: Simon and
Schuster, 1996).

P. 185 | Fronto-temporal dementia—
University of California San Francisco’s
Weill Institute for Neurosciences Memory
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and Aging Center, 2019. https://memory
.ucsf.edw/frontotemporal-dementia

P. 185 | Horse brains focus on one thing
at a time—Clive Wynne and Monique
Udell, Animal Cognition 2e (New York:
Palgrave MacMillan, 2013), 134.

P. 189 | Definition of insanity—
Although this quote is usually attributed
to Albert Einstein, no one has identified
its origin. https://quoteinvestigator.com
/2017/03/23/same/

P. 190 | “Success in Circuit lies”—This
line is from poem 1129, written around
1868, “Tell all the Truth but tell it slant.”
Emily Dickinson, The Complete Poems of
Emily Dickinson, ed. Thomas H. Johnson
(Boston: Little, Brown and Company,
1960), 506.

CHAPTER 15

P. 193 | Lobes—The definition of a lobe
has changed over the years, but current
sources use it to refer to cortical (surface)
areas of the brain. Michael S. Gazzaniga,
Richard B. Ivry, and George R. Mangun,
Cognitive Neuroscience 5¢ (New York:

W. W. Norton & Company, 2019).

P. 194 | Percentage of human cortex
used for various activities—Eric H.
Chudler, University of Washington
Center for Neurotechnology, “Brain Facts
and Figures.” www.faculty.washington
.edu/chudler/facts.html

P. 194 | Weight and volume of average
equine and human brains—Eric H.
Chudler, University of Washington
Center for Neurotechnology, “Brain Facts
and Figures.” www.faculty.washington.
edu/chudler/facts.html. Also, Michel-
Antoine Leblanc, The Mind of the Horse,
trans. Giselle Weiss (Cambridge, MA:
Harvard University Press, 2013).

P. 194 | Goal-driven vs. stimulus-driven
attention associated with separate
brain areas in humans—Maurizio

Corbetta and Gordon L. Shulman,
“Control of Goal-Directed and Stimulus-
Driven Attention in the Brain,” Nature
Reviews Neuroscience 3 (March 2002):
201-215.

P. 195 | Humans produce more dopa-
mine than nonhuman primates do—
Andre M. M. Sousa, et al., “Molecular and
Cellular Reorganization of Neural
Circuits in the Human Lineage,” Science
358 (November 2017): 1027-1032.

P. 195 | Dopamine drives higher-order
functions—Andre Nieoullon, “Dopamine
and the Regulation of Cognition and
Attention,” Progress in Neurobiology 67,
No. 1 (May 2002): 53-83.

P. 195 | Dopamine limits sensory
awareness—Christian Beste, Nico
Adelhofer, Krutika Gohil, Susanne
Passow, Veit Roessner, and Shu-Chen Li,
“Dopamine Modulates the Efficiency of
Sensory Evidence Accumulation During
Perceptual Decision Making,” Interna-
tional Journal of Neuropsychopharmacol-
ogy 21, no. 7 (July 2018): 649-655.

P. 195 | Anxiety and docility with
dopamine—Kirsty Roberts, Andrew J.
Hemmings, Meriel Moor-Colyer, Matthew
O. Parker, and Sebastian D. McBride,
“Neural Modulators of Temperament:

A Multivariate Approach to Personality
Trait Identification in the Horse,” Physiol-
ogy & Behavior 167 (December 1, 2016):
125-131.

P. 195 | Dopamine highs and lows
beyond normal—Kentucky Equine
Research, “Equine Behavior and Dopa-
mine Levels,” EquiNews (November 16,
2016). Available online: https://ket.com
/equinews/equine-behavior-dopamine
-levels/.

P. 196 | “There is no such thing as

over-handling”—I surfed the Web for
less than three minutes and turned up
four sites that used those exact words:
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www.horsegroomingsupplies.com,
www.horsehomeschool.homestead.com,
www.stockyard.net, and www.vichorse
.com. A longer search would probably
locate many more.

P. 196 | Grandin’s recommendation
that horses be habituated slowly—
Temple Grandin, “Safe Handling of Large
Animals (Cattle and Horses),” Occupa-
tional Medicine: State of the Art Reviews 14
(April-June 1999). Available online:
http://www.grandin.com/references/safe
html

P. 196 | Myers’ recommendation that
horses not work for long periods—Jane
Myers, Horse Safe: A Complete Guide to
Equine Safety (Clayton VIC, Australia:
CSIRO Publishing, 2005), 124.

P. 196 | Hausberger’s statement that
excessive handling is detrimental—
Martine Hausberger, Helene Roche,
Severine Henry, and E. Kathalijne Visser,
“A Review of the Human-Horse Relation-
ship,” Applied Animal Behaviour Science
109 (2008): 1-24.

P. 197 | Amounts of handling in 170
horses—Martine Hausberger, Helene
Roche, Severine Henry, and E. Kathalijne
Visser, “A Review of the Human-Horse
Relationship,” Applied Animal Behaviour
Science 109 (2008): 1-24.

P. 197 | Weaving increases with work—
Julie L. Christie, Caroline J. Hewson,
Christopher B. Riley, Mary A. McNiven,
Ian R. Dohoo, and Luis A. Bate, “Manage-
ment Factors Affecting Stereotypies and
Body Condition Score in Nonracing
Horses in Prince Edward Island,” The
Canadian Veterinary Journal 47 (February
2006): 136-143.

P. 197 | Equine stress can cause hives—
Nancy S. Loving, “Hives in Horses,” The
Horse (January 16, 2019). Available online:
https://thehorse.com/122959/hives-in
-horses/

P. 197, 198 | Dimensions of tempera-
ment and use of negative reinforcement
for aversion-sensitive horses—Lea
Lansade and Faustine Simon, “Horses’
Learning Performances are Under the
Influence of Several Temperamental
Dimensions,” Applied Animal Behaviour
Science 125 (June 2010): 30-37.

P. 197, 198 | Positive and negative
reinforcement for docile and anxious
horses, respectively—Kirsty Roberts,
Andrew J. Hemmings, Meriel Moore-
Colyer, Matthew O. Parker, and Sebastian
D. McBride, “Neural Modulators of
Temperament: A Multivariate Approach
to Personality Trait Identification in the
Horse,” Physiology and Behavior 167
(2016): 125-131.

P. 198 | Negative reinforcement for
horses sensitive to aversion—Orla
Doherty, Paul D. McGreevy, and Gemma
Pearson, “The Importance of Learning
Theory and Equitation Science to the
Veterinarian,” Applied Animal Behaviour
Science 190 (2017): 111-122.

P. 199 | A normal horse eats 70% of the
time—Sebastian McBride and Daniel
Mills, “Psychological Factors Affecting
Equine Performance,” Bio Med Central
Veterinary Research 8 (September 2012).
Available online: https://www.ncbi.nlm
.nih.gov/pmc/articles/PMC3514365/

P. 200 | Body-clipping produces covert
anxiety—Kelly Yarnell, Carol Hall, and
E. Billett, “An Assessment of the Aversive
Nature of an Animal Management
Procedure (Clipping) using Behavioral
and Physiological Measures,” Physiology
and Behavior 118 (June 2013): 32-39.

CHAPTER 16

P. 207 | Attention in honeybees—
Johannes Spaethe, Jurgen Tautz, and Lars
Chittka, “Do Honeybees Detect Colour
Targets Using Serial or Parallel Visual
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Search?,” Journal of Experimental Biology
209 (2006): 987-993.

P. 208 | Missing the gorilla—Daniel
Simons and Christopher Chabris,
“Gorillas in Our Midst: Sustained
Inattentional Blindness for Dynamic
Events,” Perception 28 (1999): 1059-
1074. Video is available online at
https://www.youtube.com/watch?v
=v]JG698U2Mvo

P. 208 | Missing mealtime changes—
Daniel Simons and Daniel Levin, “Failure
to Detect Changes to People During a
Real-World Interaction,” Psychonomic
Bulletin & Review 5 (December 1998):
644-649.

P. 210 | Neurochemicals in attentional
tuning—Steven E. Petersen and Michael
L. Posner, “The Attention System of the
Human Brain: 20 Years After,” Annual

Review of Neuroscience 35 (July 21, 2012):

73-89. The link to horses is from the
equine endocrine table in Francis Burton,
Ultimate Horse Care (Lydney, UK:
Ringpress Books, 1999). Available online:
www.gla.ac.uk/external/EBF
/EndocrineTable.html.

P. 210 | Nicotine in equine attention—
Gene ID report, CHRNA1 Cholinergic
Receptor Nicotinic Alpha 1 Subunit
[Equus Caballus (Horse)], (January 14,
2019). Available online: https://www.ncbi
.nlm.nih.gov/gene/100065034. Also see
Matthew S. Hestand, Theodore S.
Kalbfleisch, S. J. Coleman, Zhenling
Zeng, Jian Hua Liu, L. Orlando, and
James N. MacLeod, “Annotation of the
Protein Coding Regions of the Equine
Genome,” PLOS One 10 (June 24, 2015).

P. 210 | Acetylcholine in equine atten-
tion—Peter H. Kay, Roger L. Dawkins,
Ann T. Bowling, and Domenico Bernoco,
“Polymorphism of the Acetylcholine
Receptor in the Horse,” The Veterinary
Record 120 (April 11, 1987): 363-365.

P. 210 | Supplementary motor area—
William H. Calvin, The River that Flows
Uphill: A Journey from the Big Bang to the
Big Brain (San Francisco: Sierra Club
Books, 1986).

P. 211 | Neural cell tuning—Tirin Moore
and Marc Zirnsak, “Neural Mechanisms
of Selective Visual Attention,” Annual
Review of Psychology 68 (2017): 47-72.

CHAPTER 17

P. 219 | Attention is the basis of
training—Celine Rochais, Severine
Henry, Carol Sankey, Fouad Nassur,

A. Goracka-Bruzda, and Martine Haus-
berger, “Visual Attention, An Indicator of
Human-Animal Relationships? A Study of
Domestic Horses (Equus Caballus),”
Frontiers in Psychology 5 (2014): 108-117.

P. 219 | Fruit fly learns faster when
engaged—DBruno van Swinderen and
Ralph J. Greenspan, “Salience Modulates
20-30 Hz Brain Activity in Drosophila,”
Nature Neuroscience 6 (2003): 579-586.

P. 221 | Multi-tasking increases time
and mistakes by 50%—]John Medina,
Brain Rules (Seattle, WA: Pear Press,
2008), 87.

P. 221 | Multi-tasking decreases
productivity by 40%—Joshua S.
Rubinstein, David E. Meyer, and Jeffrey
E. Evans, “Executive Control of Cogni-
tive Processes in Task Switching,” Journal
of Experimental Psychology: Human
Perception and Performance 27 (2001):
763-797.

P. 221 | Horses and cattle kill the most
Americans annually—]Jared A. Forrester,
Thomas G. Weiser, and Joseph D.
Forrester, “An Update on Fatalities due to
Venomous and Nonvenomous Animals in
the United States (2008-2015),” Wilder-
ness and Environmental Medicine 29
(March 2018): 36-44.
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P. 222 | Love and fear activate most of
the brain—Saarimaki, Heini. “Decoding
Emotions from Brain Activity and
Connectivity Patterns.” PhD dissertation,
Aalto University, 2018. Available online:
https://medicalxpress.com/news/2018-02
-visible-brain-restricted-region.html.

P. 222 | Reticular activating system is
not in attention textbooks—Michael
Posner (Editor), The Cognitive Neurosci-
ence of Attention 2e (New York: Guilford
Press, 2011); and George Mangun, The
Neuroscience of Attention: Attentional
Control and Selection (Oxford: Oxford
University Press, 2012).

P. 223 | Size of VENs—Susan Casey,
Voices in the Ocean (New York: Penguin
Random House, 2015).

P. 224 | VENSs limited by species—San-
dra Blakeslee and Matthew Blakeslee, The
Body has a Mind of Its Own (New York:
Random House, 2007).

P. 224 | VENSs in the horse—Mary Ann
Raghanti, Linda B. Spurlock, E Robert
Treichler, Sara E. Weigel, Raphaela
Stimmelmayr, Camilla Butti, J. G. M.
Hans Thewissen, and Patrick R. Hof, “An
Analysis of Von Economo Neurons in the
Cerebral Cortex of Cetaceans, Artiodac-
tyls, and Perissodactyls,” Brain Structure
& Function 220, No. 4 (July 2015):
2303-2314.

P. 225 | Horses distinguish humans by
familiarity, sense human focus, learn
which humans require attention—
Celine Rochais, Severine Henry, Carol
Sankey, Fouad Nassur, A. Gorac-
ka-Bruzda, and Martine Hausberger,
“Visual Attention, An Indicator of
Human-Animal Relationships? A Study of
Domestic Horses (Equus Caballus),”
Frontiers in Psychology 5 (2014):
108-117.

P. 229 | Missing genes on chromosome
22 impair focus—Tony Simon and

Steven J. Luck, “Attentional Impairments
in Children with 22q11.2DS Chromo-
some Deletion Syndrome” in Michael
Posner (Ed.) The Cognitive Neuroscience
of Attention 2e (New York: Guilford Press,
2011): 441-453.

P. 229 | Balint’s Syndrome—E. Bruce
Goldstein, Sensation and Perception 7e
(Belmont, CA: Thomson Wadsworth,
2007), 133. Also see Jeremy Wolfe, Keith
Kluender, Dennis Levi, Linda Bartoshuk,
Rachel Herz, Roberta Klatzky, and Susan
Lederman, Sensation & Perception
(Sunderland, MA: Sinauer Associates,
2006), 193.

CHAPTER 18

P. 232, 233 | Definitions of instinct,
emotion, feeling—Frans de Waal, Mamas
Last Hug (New York: W. W. Norton &
Company, 2019).

P. 233 | Bunching vs. fleeing prey
animals—Temple Grandin, Animals in
Translation (New York: Simon and
Schuster, 2005).

P. 234 | S.M. feels no fear—Rachel
Feltman, “Meet the Woman Who Can't
Feel Fear,” Washington Post (January 20,
2015). Available online: https://www.
washingtonpost.com/news/speaking
-of-science/wp/2015/01/20/meet-the
-woman-who-cant-feel-fear/

P. 234 | High anxiety linked to large
amygdalas—Shaozheng Qin, Christina
B. Young, Xujun Duan, Tianwen Chen,
Kaustubh Supekar, and Vinod Menon,
“Amygdala Subregional Structure and
Intrinsic Functional Connectivity
Predicts Individual Differences in Anxiety
During Early Childhood,” Biological
Psychiatry 75, No. 11 (June 1, 2014);
892-900.

P. 237 | Human anxiety increases
equine heart rate—Linda J. Keeling, Liv
Jonare, and Lovisa Lanneborn,
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“Investigating Horse-Human Interactions:
The Effect of a Nervous Human,”
Veterinary Journal 181 (July 2009): 70-71.

P. 237 | Low pitch soothes horses—
Across all mammals, high pitch is
associated with calls of distress. Temple
Grandin, Animals in Translation (New
York: Simon and Schuster, 2005), 35.

P. 238 | Stroking reduces heart rate in
horse and human—Haruyo Hama,
Masao Yogo, and Yoshinori Matsuyama,
“Effects of Stroking Horses on Both
Humans’ and Horses’ Heart Rate Respons-
es,”Japanese Psychological Research 38,
No. 2 (1996): 66-73.

P. 238 | Stroking below and behind
withers reduces heart rates—Susan
McBane, Horse Senses (London: Manson
Publishing Ltd, 2012).

P. 238 | Horses as research models for
human depression—Carole Fureix,
Patrick Jego, Severine Henry, Lea Lan-
sade, and Martine Hausberger, “Towards
an Ethological Animal Model of Depres-
sion? A Study on Horses,” PLOS One 7
(June 28, 2012). Available online:
https://journals.plos.org/plosone/article
?2id=10.1371/journal.pone.0039280

P. 239 | Depression in horses—Celine
Rochais, Severine Henry, Carole Fureix,
and Martine Hausberger, “Investigating
Attentional Processes in Depressive-Like
Domestic Horses (Equus caballus),”
Behavioural Processes 124 (March 2016):
93-96.

P. 240 | Apes, birds, dolphins, whales,
pigs express emotion—Frans de Waal,
Mama’s Last Hug (New York: W. W.
Norton & Company, 2019).

P. 240 | Goats distinguish emotions—
Luigi Baciadonna, Elodie F Briefer, Livio
Favaro, and Alan G. McElligott, “Goats
Distinguish between Positive and Nega-
tive Emotion-Linked Vocalisations,”
Frontiers in Zoology 16 (2019): 25.

P. 241 | Horses distinguish between
people with positive or negative atti-
tudes toward them—Haruyo Hama,
Masao Yogo, and Yoshinori Matsuyama,
“Effects of Stroking Horses on Both
Humans’ and Horses’ Heart Rate
Responses,” Japanese Psychological
Research 38, No. 2 (1996): 66-73.

P. 242 | Equine face is highly expres-
sive—Frans de Waal, Mama’ Last Hug
(New York: W. W. Norton & Company,
2019).

P.242 | 17 movements can be com-
bined in over 355 trillion ways—
https://www.calculatorsoup.com
/calculators/discretemathematics
/permutations.php

P. 242 | Facial expressions during
grooming—I ea Lansade, Raymond
Noak, Anne-Lyse Laine, Christine
Leterrier, Coralie Bonneau, Celine Parias,
and Aline Bertin, “Facial Expression and
Oxytocin as Possible Markers of Positive
Emotions in Horses,” Scientific Reports 8
(October 2, 2018): article 14680.

P. 243 | Horses viewing equine facial
photographs—]Jennifer V. Wathan,
Leanne Proops, Kate Grounds, and Karen
McComb, “Horses Discriminate between
Facial Expressions of Conspecifics,”
Scientific Reports 6 (December 20, 2016):
article 38322.

P. 243 | Horses reading human facial
expressions—Amy Victoria Smith,
Leanne Proops, Kate Grounds, Jennifer
Wathan, and Karen McComb, “Function-
ally Relevant Responses to Human Facial
Expressions of Emotion in the Domestic
Horse (Equus caballus),” Biology Letters
12 (2016): doi 10.1098/rsbl.2015.0907.
P. 244|900 certified equine therapy
centers and over 66,000 patients—
Robin Roenker, “Horses of Hope and Joy,’
U.S. Equestrian (Fall, 2018): 127-135.

»
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P. 244 | “A horse gallops...”—Quote by
Federico Tesio, https://www.azquotes.com
/quote/609305

CHAPTER 19

P. 247 | Percentages of Americans who
consider pets to be best friends, mem-
bers of the family, and preferable to
their own children—Survey conducted
by OnePoll for www.iandloveandyou.com,
July 11-25, 2019. Available online: https://
www.studyfinds.org/survey-a-third-of
-parents-say-their-favorite-child-is-their
-pet/

P.247 | In 2016 the US pet industry
brought in $66.75 billion, up every
year since 1994—http://
www.americanpetproducts.org
/press_industrytrends.asp

P. 247 | Height of $67 billion—https://
www.ehd.org/science_technology
_largenumbers.php

P. 247 | Pet parents—Rebecca Gardyn,
“Animal Magnetism,” American Demo-
graphics 24 (2002): 30-37.

P. 247 | Horses as family members—
Market Research Report, U.S. Equine
Market Third Edition (Rockville, MD:
Packaged Facts Press, 2017). https://
www.packagedfacts.com/Equine-Edition
-10706833/

P. 248 | Jaguar—Lindsey Bever, “A
Woman Was Trying to Take a Selfie With
a Jaguar When It Attacked Her, Authori-
ties Say,” The Washington Post (March 10,
2019). Available online: https:/www.
washingtonpost.com/science/2019/03/10
/woman-was-trying-take-selfie-with-jaguar
-when-it-attacked-her-authorities-say/

P. 248 | House cat—Rene Lynch,
“22-Pound Pet Cat Holds Family Hostage
until Police Arrive,” Los Angeles Times
(March 11, 2014). Available online:
https://www.latimes.com/nation/la-sh

-22-pound-house-cat-traps-family
-20140311-story.html

P. 248 | “You can lead a human to
knowledge...”—Jerre Kelsh, 2014.

P. 248 | Horses who “understand” and
“respect”—Paul McGreevy, Equine
Behavior 2e (Sydney: Saunders Elsevier,
2012).

P. 249 | Prefrontal cortex across
species—Earl Miller, Professor of
Neuroscience at Massachusetts Institute
of Technology, as quoted in Alina Tugend,
“Multitasking Can Make You Lose...
Um... Focus,” New York Times (October
24, 2008). Available online: https://
www.nytimes.com/2008/10/25/business
/yourmoney/25shortcuts.html

P. 249 | Future thoughts 59 times a
day—Arnaud D’Argembeau, Olivier
Renaud, and Martial Van der Linden,
“Frequency, Characteristics, and Func-
tions of Future-Oriented Thoughts in
Daily Life,” Applied Cognitive Psychology
25, No. 1 (2011): 96-103.

P. 249 | Three times more future
thinking—Martin E. P. Seligman and
John Tierney, “We Aren'’t Built to Live in
the Moment,” New York Times Sunday
Review (May 20, 2017): SR 1.

P. 250 | Neuronal death in child-
hood—R. W. Oppenheim, “Cell Death
During Development of the Nervous
System,” Annual Review of Neuroscience
14 (1991): 453-501.

P. 251 | Prefrontal pruning at age 25;
schizophrenia, retardation, psycho-
sis—Zdravko Petanjek, Milos Judas,
Goran Simic, Mladen Roko Rasin, Harry
Uylings, Pasko Rakic, and Ivica Kostovic,
“Extraordinary Neoteny of Synaptic
Spines in the Human Prefrontal Cortex,”
Proceedings of the National Academy of
Sciences of the United States of America
108 (August 9, 2011): 13281-13286.
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P. 251 | Humans have greater percent-
age of prefrontal neurons and connec-
tions—Chad Donahue, Matthew Glasser,
Todd Preuss, James Rilling, and David
Van Essen, “Quantitative Assessment of
Prefrontal Cortex in Humans relative to
Nonhuman Primates,” Proceedings of the
National Academy of Sciences of the United
States of America 115 (May 29, 2018):
E5183-E5192.

P. 251 | No lateral frontal pole in
macaques—Franz-Xaver Neubert, Rogier
B. Mars, Adam Thomas, Jerome Sallet,
and Matthew E S. Rushworth, “Compari-
son of Human Ventral Frontal Cortex
Areas for Cognitive Control and Lan-
guage with Areas in Monkey Frontal
Cortex,” Neuron 81, no. 3 (February 5,
2014): 700-713.

P. 251 | No lateral frontal pole in
horses—Martin J. Schmidt, Carola
Knemeyer, and Helmut Heinsen, “Neuro-
anatomy of the Equine Brain as Revealed
by High-Field (3Tesla) Magnetic-Reso-
nance-Imaging,” PLOS One (April 1,
2019): doi 10.1371/pone.0213814.

P. 252 | Horses are not malevolent or
culpable—Andrew McLean and Janne
Christensen, “The Application of Learn-
ing Theory in Horse Training,” Applied
Animal Behaviour Science 190 (2017):
18-27.

P. 254 | Less prefrontal tissue in
sociopaths—Adrian Raine, Todd Lencz,
Susan Bihrle, Lori LaCasse, and Patrick
Colletti, “Reduced Prefrontal Gray Matter
Volume and Reduced Autonomic Activity
in Antisocial Personality Disorder,”
Archives of General Psychiatry 57 (2000):
119-127; and Erin D. Bigler, Adrian
Raine, Lori LaCasse, and Patrick Colletti,
“Frontal Lobe Pathology and Antisocial
Personality Disorder,” Archives of General
Psychiatry 58 (2001): 609-611.

P. 254 | Culpability of criminals with
impaired prefrontal cortex—Dean
Mobbs, Hakwan C. Lau, Owen D. Jones,
and Christopher D. Frith, “Law, Respon-
sibility, and the Brain,” PLoS Biology 5,
no. 4 (April 17, 2007): doi 10.1371/
pbio.0050103.

P. 256 | Biological seat of punish-
ment—]Joshua W. Buckholtz, Justin W.
Martin, Michael T. Treadway, Katherine
Jan, David H. Zald, Owen Jones, and
Rene Marois, “From Blame to Punish-
ment: Disrupting Prefrontal Cortex
Activity Reveals Norm Enforcement
Mechanisms,” Neuron 87 (September 23,
2015): 1369-1380. The area of temporary
impairment was in the dorso-lateral
prefrontal cortex.

CHAPTER 20

P. 261 | Greater focus on similarities—
Frans de Waal, Mama’ Last Hug (New
York: W. W. Norton & Company, 2019).
265 | Run 44 mph, jump 8’1,

walk 10 m on hind legs—http://
www.guinnessworldrecords.com/search
?term=horse

265 | 500 mile race—American Endur-
ance Ride Conference, www.aerc.org
265 | Heavyweight pull—Two horses
broke the heavyweight pull record in
2012 by dragging 13,400 pounds a

distance of 14 feet. https://www.horsetalk.

€0.nz/2012/07/17/heavyweights-show
-their-stuff-stampede/ That’s equivalent to
the weight of two F-350 trucks. https://
www.ford.com/trucks/super-duty/models
/f350-x1/
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Glossary

Accommodation Bending of the eye’s
lens to focus on near objects.

Acetylcholine Abundant brain chemical
in the horse, important for muscle
activation and memory.

Activation Electrical and chemical
process that ignites a neuron to send a
message.

Acuity Ability to see fine detail.
Adductors Human inner thigh muscles.
Adrenaline A natural chemical that
increases blood flow in the fight or
flight response, also called epinephrine.
Agency Origin of a cause.

Agnosia Inability to perceive related
sights or sounds wholistically.

Aids Cues to the horse delivered by the
rider’s body, especially hands, seat, legs,
back, and weight distribution.

Amusia Inability to perceive related
tones as music.

Amygdala Area of brain that processes
emotion.

Angle receptors Cells that tell the brain
how much and in which direction a
joint is bent.

Anterior cingulate Area near the center
of the brain that regulates heart rate and
blood pressure along with some
emotional and cognitive processes.

Artificial selection Selection of male
and female individuals to enhance traits
in a species.

Auditory cortex Area of the brain’s
surface where hearing is processed.

Axon The part of a brain cell that
transmits an electrical impulse from one
neuron to another.

Horse Brain Human Brain text 7.indd 285

Balint’s syndrome Rare disorder in
which people can focus on only one
object at a time.

Banamine A bitter-tasting equine pain
medicine.

Barrel (of a horse) The round body of
the horse between shoulders and hips.

Basal ganglia A set of neural structures
deep in the brain important for motor
control and learning.

Blindsight Knowledge of an object’s
location despite inability to see it.

Capriole Dressage maneuver in which a
horse leaps upward, kicking both hind
legs to the rear.

Categorical perception Human brain
bias in which items with individual
variation are grouped together
automatically.

Cerebellum Portion of the brain that is
important for coordinated movement
and learning.

Cerebrospinal fluid Nutrient liquid
contained in the spine and certain
passages of the brain.

Chestnuts Hard scaly deposits on a
horse’s inner legs.

Ciliary muscle Muscle that pulls the
eye’s lens into shape when focusing.

Classical conditioning Associating a
new stimulus, like a bell, with an
established behavior.

Cognitive psychology Study of the
normal human mind.

Cognitive science Interdisciplinary
study of the human mind and brain.
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Comparative psychology Study of the
human mind and brain in comparison
to animal minds and brains.

Cones Cells in the eye that encode color.

Cortex Surface of the human and equine
brains, containing cells that mediate
perception, memory, language, and
thought.

Cortical blindness Blindness at the level
of the brain; the eyes still function
normally.

Corticosterone Stress hormone in
rodents, birds, and reptiles.

Cortisol Stress hormone in horses and
humans.

Counter-canter An exercise in which
horses canter on the outside lead with
an outside bend.

Counter-condition To substitute a
related behavior for an undesired
behavior.

Crest The top of a horse’s neck, where
the mane grows.

Cribbing A vice in which horses hold
the edge of an object and inhale sharply.

Cross-modal perception Perceiving
through multiple organs, like seeing and
hearing simultaneously.

Cue sensitivity A horse’s heightened
response to aids.

Dark adaptation Process of pupil
contraction in which the eye adapts
from bright to dark surroundings.

Decibels (dB) Measurement of loudness.

Dendrites Small branches on neurons
that receive information from other
neurons.

Displacement The horse’s natural habit
of yielding away from pressure.

Domestication Breeding for traits that
allow easier training, like calmness.

Dopamine Reward chemical made by
the brain.

Glossary
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Downward transition A change from a
faster gait to a slower gait.

Draft Breeds built for strength and
power, such as Clydesdales and
Percherons.

Emotion An observable state of mind
that drives optional behaviors.

Epinephrine A natural chemical that
increases blood flow in the fight or
flight response, also called adrenaline.

Equus caballus The species name for
modern horses.

Ergots Hard callouses under the fetlocks.

Ethology Study of animal behavior.

Executive function The human brain’s
ability to plan, reason, and strategize.

Extinction Process of undoing a learned
association.

Fast-twitch muscles Muscle fibers that
produce speed and sudden power.

Feeling An internal subjective mental
state that cannot be observed.

FEI Federation Equestre Internationale,
which governs international horse
shows.

Fetlock The primary equine joint
between knee (carpus) and hoof,
sometimes called the ankle.

Flehmen The lifting of the equine upper
lip to trap air inside the vomeronasal
organ.

Frontal cortex Portion of the surface of
the human brain, located behind the
forehead and back to the crown.

Frontal lobe Portion of the human brain
behind the forehead and back to the
crown, responsible for speech,
movement, personality, executive
function, and more.

Fronto-temporal dementia A form of
dementia in which the frontal and
temporal lobes shrink, impairing reason
while memory and language remain
intact until late stages.
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Generalization Applying learned
behaviors across different contexts.

Glial cells Brain cells that clean up after
neurons.

Glucose Sugar used for brain fuel.

Golgi organs Cells that tell the brain
how much tension is applied to a
muscle.

Groundwork Unmounted horse
training.

Gustation The sense of taste.

Half-halt Rider’s maneuver that slows a
horse or changes to a slower gait.

Half-seat A position used by hunter
riders, in which the seat is lifted slightly
off the saddle.

Half-pass Diagonal movement with the
horse’s head flexed slightly to the inside
and his body straight.

Hard wiring Permanent pathways of the
brain.

Hertz (Hz) Measurement of frequency in
sound waves.

Hippocampus Area of the brain
reponsible for consolidating new
memories.

Horsemanship Philosophical spirit of
placing the horse’s needs first, based on
detailed equine knowledge.

Hotblood A nervous excitable breed,
like a Thoroughbred or Arabian.

Inattentional blindness Human failure
to notice obvious stimuli when
attention is focused elsewhere.

Incentive A lure offered prior to desired
behavior.

Indiscriminate rewards Rewards given
in association with no particular
behavior.

Instinct A specific inborn behavior.

Instrumental conditioning Teaching by
consequence of reward, negative

Glossary

Horse Brain Human Brain text 7.indd 287

reinforcement, or punishment; also
called operant conditioning.

Iris Colored portion of the eye.

Jig A prancing trot that occurs when
nervous horses won't walk.

Join-up A horse’s movement toward and
following of a handler.

Leg-yield Horse moves away from the
rider’s leg, on a diagonal line, with his
head straight or slightly flexed to the
outside.

Lens Portion of the eye that bends light
to focus an image.

Levade Dressage maneuver in which a
horse stands on bent hind legs.

Light adaptation Process of pupil
dilation in which the eye adapts from
dark to bright surroundings.

Lobes Sections of human cortex
including frontal, parietal, temporal,
and occipital areas.

Longe line A 25- to 30-foot line on
which a horse circles a handler at
various gaits.

Long-term potentiation Heightened
potential for activation in neurons.

Loudness Perceived differences in
volume.

Mammalian Related to all mammals.

Mirror neurons Brain cells that prepare
motor neurons for action; they activate
even when we only watch someone else
take an action.

Motion detector cells Visual cells that
pick up movement and send the
information to the brain.

Motor cortex A strip of brain tissue that
contains neurons designed to initiate
the movement of specific body parts.

Multipolar neuron A standard brain cell
that transmits and receives impulses.

Multi-tasking The illusory effort to
increase productivity by doing several
tasks at once.
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Muscle spindles Muscle cells that tell
the brain how fast and how much a
muscle is extending its length.

Natural selection Survival and
reproduction of individuals who are
best adapted to the environment.

Negative reinforcement Teaching by
release of pressure.

Neural fatigue The natural time limit of
a neuron’s ability to remain activated.

Neural network A group of neurons
connected to each other, representing a
particular ability or concept.

Neural tuning Process of limiting the
specific stimulation to which a neuron
responds.

Neuron The basic brain cell of mental
function; there are also other types of
brain cells.

Nicotine A chemical made by the brain
that increases vigilance.

Norepinephrine A natural chemical that
prepares the body for action, increasing
the fight or flight response; also called
noradrenaline.

Occipital lobe Area of the human brain
responsible for vision.

Olfaction Sense of smell.

Olfactory bulbs Area of the brain that
collects information from receptor cells
about scents.

Operant conditioning Teaching by
consequence of reward, negative
reinforcement, or punishment; also
called instrumental conditioning.

Optic disk Eye area where rods and
cones cannot transmit information.

Optic nerve Nerve that carries
information from eye to brain.

Oxer A jump in which at least two poles
are spread apart in width.

Pacing A vice in which horses move
rapidly back and forth in a line.

Glossary
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Parietal lobe An area of the brain
located between the crown and back of
the head.

Patho-calm My term for a human
attitude of near-pathological calmness
that frantic or nervous horses
sometimes require.

Pheromones Natural chemicals that
trigger animal behaviors.

Piaffe A dressage maneuver in which the
horse trots in place.

Pitch Perceived differences in auditory
frequency, for example between bass
and soprano notes.

Poll Location between a horse’s ears.

Pop-out Automatic processing of certain
stimulus attributes like color and tilt.

Power moment My term for common
activities during which reward is
especially effective.

Predator An animal designed to kill,
having front-facing eyes for depth
perception during a chase.

Prefrontal cortex The portion of the
brain’s surface that is located behind the
forehead and above the eyes.

Prey An animal designed to escape
predators, with side-facing eyes for
range of view and motion detection.

Proprioception The ability to sense one’s
own body position and movement.

Pruning The killing of unused brain
cells.

Punishment An unpleasant consequence
following undesired behavior, to be
distinguished from abuse.

Pupil Portion of the eye that dilates and
contracts to adjust the amount of light.

Receptor cells Cells in sensory organs
that are designed to receive incoming
stimulation, like rods and cones.

Reflex An automatic response at the
level of the spinal cord that is not
controlled by the brain.
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Reticular activating system An area of
the brain responsible for wakefulness.

Reward A pleasant experience given
after performance of a desired behavior.

Rods Cells in the eye that encode
motion.

Sclera The white portion of the eye.

Search asymmetry A human brain bias
in which we notice presence more easily
than absence.

Self-carriage The horse’s ability to
maintain position, speed, balance, or
gait without a rider’s aids.

Somatosensory cortex Area of the brain
that receives information from the body
about skin touch, pressure, movement,
and temperature.

Sound localization The ability to
determine where a sound is coming
from.

Splashed-white A hereditary form of
equine deafness.

Splint bones Small vestigial bones in the
horse’s lower legs.

Sprezzatura The ability to make the
difficult seem simple.

Stereoacuity The brain’s ability to
compute depth with views from two
eyes.

Stimulus An external item or event that
stimulates the brain.

Supplementary motor area An area of
the human cortex that processes
obscene language.

Swing phase Brief moment between
lifting a hoof and setting it down again.

Tapetum Shiny fibers of the horse’s eye
that reflect light in dim surroundings.

Taste buds Receptor cells in the tongue
that pick up information about taste.

Tempi changes A dressage move in
which the horse completes flying
changes every one or two strides on a
straight line.

Glossary
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Temporal lobe An area of the brain just
above each ear, helpful in processing
sound, music, and memory.

Testing A natural means of equine
learning, to be encouraged.

Thalamus A neural structure that
coordinates incoming data from all the
senses.

Transduce To transform an external
sensory stimulus (like light) into
electrical impulses the brain can
understand.

Two-point position A riding exercise for
balance and strength, in which body
weight is balanced on the balls of the
feet.

USEF The United States Equestrian
Federation, which governs American
horse shows.

Vasopressin A hormone that controls
blood pressure and kidney function,
often elevated during stress.

Vertical jump A jump with height but
no width.

Visual capture The human brain’s bias
toward prioritizing vision.

Visual cortex Area of the brain’s surface
where visual data are processed.

Vomeronasal organ The horse’s second
“nose,” capturing odors for extra
processing.

Von Economo neuron A large type of
neuron that is specialized for promoting
attention.

Warmblood Breeds initiated by crossing
drafts and hotbloods.

Weaving A vice in which horses shift
their weight side to side repetitively.

Withers The bony area at the base of the
top of the horse’s neck.

I 289

5/6/20 9:17 AM



	Cover for HBHB Source Notes
	HBHB Source Notes and Glossary



