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Figure 1. Portrait of Muybridge, Wm. Vi ck Studio, c. 1881 . Bancroft Library, Unjversiry
of California, Berkeley, Californja.
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Eadweard ]. M uybridge (1830- J 904) stands as a leading
figure of nineteenth-century photography. 1 Best known
for his artistic and scientific application of photography to
capture animals in motion, Muybridge is also recognized
as an ingenious inventor and one of the finest landscape
photographers of the West. 2 Most fornudable amongst
his landscape photography is his interpretation ofYosemite
Valley. He, along with Charles Weed and Carleton Watkins,
was one of the first to venture into Yosemite, capture its
magnificence, and bring it back to the gen eral public.
With respect to his inventive genius, Muybridge submitted
patents for many of his innovations, including the shutter
system to capture motion and one of the earliest motion
picture projectors, which he called the zooprax.iscope.
This device consisted of a lam.p , lens and glass disk. To
animate his images, Muybridge mounted on the disk
impressions of his sequential shots of a trotting horse.
When Muybridge rotated the disk in the 9evice, observers
could actually watch the horse in motion.
Those aware of more sordid tales in the history of
photography know that in 1874 Muybridge murdered his
wife's lover after discovering that the baby his wife bore
was most probably not his. Reports about the murder
and trial were widely published in newspapers, as by this
time Muybridge was an internationally recognized photographer. What has never been fully appreciated is that
Muybridge's life was significantly alte1:ed by a neurological
injury that he had sustained earlier, in 1860. In a stagecoach accident, Muybridge was thrown out of the coach,
hit his head against a boulder and was knocked unconscious. Long-term effects of this accident were described
in som e detail during the murder trial, b ecause one

aspect of the defence was to suggest insanity as a result of
his brain injury. During the trial, friends and colleagues
testified that Muybridge exhibited significant p ersonaliry
abnormalities. Prior to his accident Muybridge was a good
businessman, genial and pleasant in nature; but after the
accident he was irritable, eccentric, a risk-taker and subject
to emotional outbursts.
The emotional changes that followed Muybridge's
h ead injury are familiar to neurologists. Damage to the
anterior part of the frontal lobe, know n as the orbitofrontal
cortex, disrupts the control and regulation of emotions.
In modern times, damage to this region is a conm1on
consequence of severe automobile accidents. Consider the
neurological case of Samantha Fox, described in an article
in the N ew York Times M agazine.3 M s Fox was on the
highway riding in a truck driven by a friend when another
truck attempted to enter their lane. The driver swerved
to avoid this vehicle, but their truck flipp ed over and
coursed down a concrete embankment. Fox, who was
not wearing a seat belt, was ejected, head first, out of the
passenger window, and landed on the concrete. Her skull
was broken, and she incurred significant frontal lobe
damage. In an interview, she states: 'The pre- accident
Samantha was scared of p eople. . . . The after-accident
Samantha babbles away, tells anyone whatever they want
to know'. The author of the article, Peter Landesman,
reports: 'But the new Samantha was savagely disinhibited.
Breaks in h er neural web had erased all sense of social
conversation. She couldn't control her desire to talk, her
anger, her sexual urges' .
D etailed descriptions of p ersonality changes associated
with orbitofrontal damage, such as those incurred by
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Figure 2. EadweardJ. Muybridge. H orse in Motion from Animal Locomotion, 1887. California Historical Society, San Francisco, California,
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Muybridge and Samantha Fox, are not well documented .
Thus, the sworn te timonies of individuals w ho described
Muybridge's emotional dispo ition before and after his
accident provide important documentation concerning the
psychological nature of such injuries. With respect to
Muybridge, an understanding of the consequences of his
stagecoach accident offers a new historical perspective of
his life. As his head injury occurred before any interest
in professional photography, questions arise concerning
the role it played in his art. Indeed, considering his
accomplishments in art, science and technology, his ir~jury
did not appear to affect his mental abilities. Yet, as described
below, Muybridge's brain damage appare ntly had a
significant impact on his work and life experiences.

Muybridge had no personal recollection of the accident
but made the following statement during his murder trial
(San Francisco ChroHicle, 6 February 1875):
A fellow passeng r told me after I had recovered consciousness
that after leaving that station we had traveled for probably half
an hour - we were then just entering the Texas CrossTimbers. T he mustangs ran away. The driver was unable to
control them . Just as we were getting to the Timbers I
remarked that the best plan would be for us to get out of the
back of th e stage, because I saw that an accident would take
place. H e told me that I took out my knife to cut the canvas
back of the stage, and was preparing to leave when the stage
ran against either a rock or a stump and threw me o ut against
my head.

Muybridge reported that his first recollection following
the accident was lying in bed with a 'small wound on the
Eadweard Muybridge: The Route to Photography
top of my head' at Fort Smith , Arkansas, about 150 miles
away from the accident. He managed to con tinue on
Muybridge was born on 9 April 1830 and was raised
another stagecoach to St Louis and took a train to New
in Kingston-on-Thames, near London, England. Born
York where he consulted Dr Parker, a prominent East
Edward James Muggeridge, he changed his first name to
Coast physician and president of the New York Academy of
'Eadweard' at the age of 2 1 in honour of a king who was
Medicine. It was reported that Dr Parker told Muybridge
crowned in Kingston during Saxon times. He emigrated to
that that h e was permanently injured. After two months
America in 1852 and settled in San Francisco, California.
on the east coast, Muybridge travelled to England where
D uring the next eight years, Muybridge established himself as a successful bookseller and agent for th e London he consulted Sir William Gull, who was Queen Victoria's
Printing and Publishing Company. He adopted vario us physician and treated patients at G uy's Hospital in London.
transformations of his last name ____:_ from 'Muggeridge' Muybridge stayed in England for five or six years,
to 'Muggridge' to 'Muygridge', perhaps as a series of recuperating from his accident. Little is known abo ut this
simplifications. He rud not take the name 'Muybtidge' until time in his life, except that he took out two British
years later when he became a professional photographer. patents: one for 'an improved method of and apparatus
In 1860, Muybridge enlisted his brother, Thomas, to for plate printing', which related to his interest in book
take over his rather prosperous bookshop. Muybtidge then publishing, and anoth er for 'm achinery or apparatus for
made plans for a trip to E urope to purchase antiqu arian washing clothes and other textile articles'. It has been
books for ntarketing in America upon his return. H e claimed that G ull suggest d photography to Muybridge
made arrangements to sail on a ship , the Colden Age, as a new profession.
Returning to San Francisco in 1866, M uybridge
which was to depart on 5 June. However, in a fateful
change of plans, Muybridge missed the boat, and reserved began working with an old friend, Silas Selleck, who
a seat on a stagecoach operated by the Butterfield Overland was already in the photography business. It is likely that
Mail Company. On 2 July 1860, Muybtidge, along with Selleck introduced Muybridge to photography earlier, in
seven other passengers, boarded a stagecoach bound for the 1850s, w hen he was a bookseller. He also may have
St Louis. From St Louis, Muybridge plann ed to take the dabbled in photography dllling his recuperation in England
railroad to the east coast.
after his accident. His first photographs of Yosemite Valley
En route, in north-eastern Texas, the driver lost control were taken during th e summer of 1867, and at that time
of the horses, and the coach sped down a mountainside these images were considered to be some of the fmest
and crashed. A telegraph m essage about th e acciden t was ever taken of the Yosemite Valley. For the next five
dispatched on 22 July and published in the San Francisco years, Muybridge's celebrity increased with panoramic
Daily Evening Bulletin (7 August .1860):
photographs of San Francisco, more images of Yosemite,
T he stage left Mountain Station with several passengers, besides and scenes from an Alaskan trip. H e also invented the
the driver and Mr. Stout, a roadmaster, in the employ of 'sky shade', a mechanical device for the camera that would
the Overland Company, who was acting as conductor. O n
cover the upper part of the lens during an exposure so
leaving the stable, the driver cracked his whip and the ho rses
that brighter parts of a scene, such as the sky, would not
immediately started o n a run. W hen th ey arrived at the brow
appear
overexposed.4 With the sky shade, details in a landof the m ou ntain th e brakes were applied, bu t were fo und to
be useless. In his efforts to stop the horses, the driver drove scape could be captured along with details in the sky,
out off the road , and they came in collision with a tree,
such as dramatic cloud formations Today, landscape
literally smashing the coach in pieces, killing one man . . . and
photographers still contend with this issue by attaching
injuring evety other per on on the stage to a greater or
graduated neutral den ity filters to lenses for scenes that
less extent.
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Figure 3. Mt.~ybridge infront of tree in Yosem.ite, photographer unknown , 1872. Bancroft Library, University
of California, Berkeley, California.

vary w idely in brightness. Indeed , the sky shade was
probably the first mechanical device that enabled graduated
filtering.
In 1872, Muybridge began his relationship with Leland
Stanford, former governor of California and president of
th e Central Pacific Railroad Company. The two first m et
w hen Muybridge was asked to ph otograph Stanford's
opulent home in Sacramento , California. Some time later,
Stanford telegraphed Muybridge and suggested a project
in w hich he would photograph his horse, Occident,
in motion. Muybridge accepted the offer and was commissioned by Stanford to travel to Sacramento and photograph Occident at various gaits. These initial photographs
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in a newspaper article in 1873 (Alta California, 7 April
1873). Unfortunately, these experiments were halted as a
result of the murder of H any Larkyns.
Love and Murder
ln 1872, Muybridge married Flora Shallcross Stone, who
was 21 years younger than he and had worked in his
studio retouching photographs. As Muybridge's profession
often led him away on photographic assignments, Flora
was escorted to the theatre by Harry Larkyns, who was
considered to be 'gay, dashing and handsome' (San Francisco
Daily Morning Call, 4 February 1875). On 15 April 1874,
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ofLarkyns's relationship with Flora, confirmation that the
relationship Was more than just escort service surfaced on
16 October 1874. On that morning, Muybridge visited
Flora's midwife, Susan Smith, at her home to settle a bill
The People of the State of California
for her services. On the table was a photograph of the
".tGAIX~T
baby. Turning the photograph over, Muybridge read
the inscription, 'Little Harry', written in his wife's handwriting. Realizing the connection Muybridge 'stamped
on the floor and exhibited the wildest excitement. His
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appearance was that of a madman; he was haggard and
pale and his eyes glassy ... he trembled from head to foot
and gasped for breath' (San Francisco Chronicle, 6 February
1875). Muybridge demanded Smith to divulge all she
-·'!.. TH.lJE HILL.
knew. Smith, being aware of Muybridge's unstable
disposition and fearing for her own well-being, revealed
love letters from Flora to Larkyns.
On the next day Muybridge settled his affairs with his
business associate, William H. Rulofson, and with knowledge that Larkyns was working in Calistoga, took a ferry
to Vallejo and proceeded by train to Calistoga in Napa
District Attorney.
Valley. Upon his arrival, he was told that Larkyns was
staying at the Yellow Jacket Ranch, eight miles west of
the town. Muybridge took a horse and buggy to the
ranch, proceeded to the back door, knocked, and asked
for Larkyns. Larkyns came to the door, and Muybridge
declared, 'I am Muybridge and this is a message from my
wife' (San Francisco Chronicle, 4 February 1875) . Muybridge
then raised his Smith & Wesson No . 2 six-shooter, fired
once, and killed Harry Larkyns.
The murder trial began on 3 February 1875 in
Vallejo . Muybridge's counsel included C. H. King and
W. W . Pendegast. King made the opening speech for
the defence : 'We claim a verdict both on the ground of
justifiable homicide and insanity. We shall prove that
years ago , the prisoner was thrown from a stage, receiving
a concussion of the brain, which turned his hair from
black to gray in three days, and has never been the same
since' . The midwife, Susan Smith, gave testimony about
Figure 4. Indictment Document from Napa County Superior C ou rt,
Muybridge's visit the day before the murder and about the 1874. Napa Historical Society, Napa, California.
relationship between Flora and Larkyns. Various witnesses
described Muybridge's journey to the Yellow Jacket Ranch to be sane and premeditated. Indeed, even Muybridge
and the shooting. It was established that on the day of the discounted the insanity plea, as he indicated that his
murder Muybridge had announced to several individuals actions were deliberate and intentional.
that he intended to kill Larkyns. Indeed, on the buggy ride
Mr Pendegast made the closing statement for the
to the ranch he had tested his gun to make sure it was defence. According to the San Francisco Chronicle (6 February
operational. After the shooting, Muybridge was disarmed, 1875): 'The speech was one of the most eloquent forensic
and his demeanour was calm.
efforts ever heard in the State. The peroration carried the
The trial lasted three days. Muybridge took the audience away, and at the close they broke into a storm
stand under the condition that he would not discuss of applause . . . ' . Just before the Judge retired the jury for
the murder incident and only describe the nature of deliberation, he instructed them to reach one of four
his stagecoach accident. Long-time friends and associates verdicts: (1) guilty in the first degree with the death
described Muybridge's personality quirks following his penalty, (2) guilty in the first degree with life imprisonment,
accident. A witness for the prosecution, Dr G. A. Shurtliff, (3) not guilty, or (4) not guilty by reason of insanity. Th e
Superintendent of the Stockton Insane Asylum, testified Judge explicitly stated that knowledge about an adulterous
that if a man were calm after a murder, it suggested that the relationship was not an acceptable reason for taking the
man was not insane. He considered Muybrid e's actions law into one's own hands and thus insufficient rounds

&,~,.t)flr4
m

~- -~~

Arthur P. Shimamura

for the jury to yield a not guilty verdict. The jury retired
at 10:45 pm. The initial jmy ballot was 5 for murder
in the first degree and 7 for acquittal. At midnight, the
Judge adjourned the Court until the morning as the j ury
had not reached a unanimou s verdict. In the morning, a
second ballot was taken with the same result as the firs t.
Interestingly, the primary contention was the issue of
insanity. The jury members preferred acquittal, but they
did not believe Muybridge to be insane and considered
his actions pren1editated. By the Judge 's order, Muybridge
was guilty of murder.
By noon the next day, the jury reached a verdict.
Muybridge was acquitted for the murder of Harry Larkyns.
In the end, the jury ignored the Judge's order. As described
by the San Francisco Chronicle (7 Februaty 1875) :
T he jury discarded entirely th e theory of insanity, and m eeting
the case on the bare issue left, acquitted the defendant on the
ground that he w as justified in killing Larkyns for seducing
his wife. This was directly contrary to the charge of the Judge,
but the jury do not mince the matter, or attempt to excuse
the verdict. T hey say th at if their verdict was not in acco rd
w ith th e law of the books, it is with the law of human nature;
that, in short, under similar circum stances they would have
done as Muybridge did , and they co uld not conscientiously
punish him for doin g what they would have done themselves .

It is believed that this case was the last one in California in
which a murder charge was acquitted on the jmy's explicit
pronouncement of justifiable homicide. Following the
verdict, Muybridge's emotional reaction was overwhelming
(San Francisco Chronicle, 7 February 187 5):
At the so und of th e last momentous words a convulsive gasp
escaped the prisoner's lips, and he sank forward from his chair.
T he mental and nervous tension that had sustained him for
days of uncertain fate w as removed in an instant; and he
became as helpl ess as a new-born babe. Mr. Pendegast caught
him in hi s arms and thus preve nted his falling to the floor ,
but hi s body was limp as a wet cloth. His emotion becam e
convulsive and frightful. His eyes were glassy, his jaws set and
his face li vid . T he veins of his hands and forehead swelled out
lik e w hipcord. He moaned and wept co nvulsively, but uttered
no word of pain or rejoicing. Such a disp lay of overpowering
emotion has seldom, if ever, been w itnessed in a Court of
justice .... He rocked to and fro in his chair. His face w as
absolutely horrifying in its contortions as convulsion succeeded
co nvulsion .... Pendegast begged Mu ybridge to co ntrol himself
and thank the jurym en for their verdict. H e arose to hi s fe et,
and tried to spea k, but sank back in another co nvulsion. H e
was carried out of the room by P endegast and laid on a lounge
in the latter's office.

Within 30 minutes, Muybridge regained his composure,
stepped out of the courtroom, and was greeted by an
excited and cheerful crowd .
Life Afterwards
Soon after the trial, Muybridge set off to Central America
for a nine-n1onth photography assignment, which had
been planned during the previous year but was delayed
because of the trial. Flora, who had divorced Muybridge,
took ill and died five months after the trial, and Florado
was sent to an orphanage. On Muybridge's return, his

professional success flourished with stunning photographs
from Central America and a series of panoramic images
of San Francisco.
Muybridge also returned to his proj ect with Stanford.
In 1877, at the recently bought stock farm in Palo Alto,
which is now the site of Stanford University, Muybridge
placed up to twelve cameras along a horse track, so h e
could photograph a continuous series of Stanford's horse
in motion. Each camera included an electromagnetic shutter
w ith a speed of 1/1000th second. The shutters were held
cocked by a thread strung across the track; as the horse
ran by, the threads were broken, tripping each shutter
in quick succession. Muybridge secured a patent for this
ingenious mechanism. Fame followed these photographs,
as it clearly showed all four legs of the horse off the
ground during one part of its gait. Various n ewspapers
published articles about the feat. By 1879, Muybridge
increased the number of cameras to twenty-four and
photographed other animals- including a dog, cow, deer,
goat, seagull and humans . These photographs becam e
representative of Muybridge's most famous work. It was
this time period that Muybridge also invented his motion
picture projector, the zoopraxiscope, as a way to display
his animals in motion.
In 1881, Muybridge published his photographs from
the series taken at Stanford's farm in a book entitled The
Attitudes of Animals in Motion . H e then set out for Europe
to discuss his extraordinary photographs. H e used his
zoopraxiscope to portray the animal's movement. During
this trip a rather embarrassing incident occurred that
caused a falling out between Stanford and Muybridge.
Muybridge was invited to prepare a monograph about
his findings for the Proceedings of the Royal Society of
London. Just before he was to submit his manuscript,
Muybridge was asked to meet the President and the Society
Council to discuss a book entitled, The Horse in Motion:
As Shown by Instantaneous Photography by]. D . B. Stillman,

published in 1882 'under the auspices of Leland Stanford' .
Muybridge had known that Stillman, a physician and
friend of Stanford, was planning to write a book on animal
motion, perhaps in collaboration w ith Muybridge. Yet,
Muybridge was shocked to find in the book drawings
taken from his photographs, without any acknowledgement except for a passing reference about his contribution
in a preface written by Stanford. With Stillman's book in
hand , the Royal Society accused Muybridge of plagiarism
and refused to publish the monograph. The incident marred
Muybridge's reputation in his native country. Upon his
return to America, Muybridge sued the publishers of The
Horse in Motion and Leland Stanford. He lost both suits.
Despite this failure in his legal battles, Muybridge
prevailed. Stillman' s book was a business flop , and
Muybridge was able to secure funding from the University
of Pennsylvania to continue his work. Indeed, under the
auspices of the University of Pennsylvania , Muybridge
took over 20 000 photographs of animals performing a
variety of actions. His two widely popular books describing
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this body of work, A nimals in Motion (1899) and The
Human Figure in Motion (1901) enlightened both artists
and scientists in the nature o f animal physiology and
movem ent. Muybridge spent his remaining years promoting his photography in both America and Europe.
H e died in England at the age of seventy-four.
Brain Injury and E m otio n al Control
Ever since D arvvin's treatise on the evolutio n of emotions,
scientists have struggled to defme the biological underpinnings of emotio nal behaviour. 5 Feelings and emotions
are often view ed as too personal, complex or diffi cult to
analyse scientifically. Yet, som e aspects of emotio ns have
been studied 6 For example, electrical stimulation of a
subcortical brain structure called the amygdala can induce
a fear response in animals, w hereas a lesion of the same
structure produces unusual tameness. T hese and oth r
fi ndings suggest that the amygdala is involved in the
induction of basic em otional responses, such as rage, glee
and sexual excitem ent.
T he regulati on of emoti ons appears to be controlled
by the orbitofrontal cortex. Pati ents with dam age to this
brain region exhibit heightened or disinhibited emotio nal
responses. D amage to the orbitofrontal cortex is particularly frequent in cases of head trauma because this area
is adj acent to sharp bony ridges that make up the skull 's
openings for the eyes. Elsew here, the skull 's inn er surface
is smooth . During severe head trauma, sh earing against
these bony ridges produces contusions in the orbitofrontal
cortex along with damage to nearby areas in th e anterior
temporallobe. 7
In patients with orbitofrontal damage, the loss of
emotional control is often characterized as a 'personality'
change by relatives and ti·iends. T hat is, the demeano ur
of an individual changes - often from stable, responsible
and friendly to fitful, argumentative and aggressive.
U nco ntrollable emotional outb ursts, inappropriate sexual
advances and sudden changes in em otional state create
a sense that the patient is a different person altogether.
T hus, unlike other fo rms of brain dam age - w here
intelligence, m emory or language are disrup ted - orbitofro ntal damage impairs one's em otional co ntrol and
reactivity. T he difficulty in evaluating such dispositio nal
changes is that impulsivity, aggressiven ess and emotional
outbursts are not un com.mon characteristics am ong individuals w ho are (presumably) not brain injured . As such , it
is difficult to attrib ute the cause of inappropriate emotions
to brain damage, unless one is familiar with the same
individual before and after the inj ury .
An other interesting symptom of orbitofrontal damage
is heightened risk- taking behaviour. Patients w ith orbitofro ntal damage fa il to appreciate the consequences of their
actions. T hus, they follow the immediate hedo nic value
of the present situatio n. In several investigations, Antonio
D amasio and colleagues have assessed risk- taki ng behaviour
in patients with orbitofrontal damage.8 Subj ects play a

gambling gam e in w hich they select cards from fou r
decks. Each card has a win or loss value (e.g. W IN $1 00).
Som e decks are set up so that they yield occasional high
w ins, though in the long run the losses are su bstantial.
Patients with orbitofro ntal lesions key on decks with the
occasional big w ins and fail to appreciate that they are
losing n1.oney. T hat is, th ese individuals opt for risky
situations. It is as if these patients cannot overcome
or regulate the em otional rush that occurs in high- risk
gambles. Interestingly, Rule, Shimam ura and Kn ight used
electroencephalgraphy (EEG) to study brain activity in
response to emotional stimuli. 9 T hey found that patients
with orbitofrontal damage elicit abnormally heightened
brain activity to emotional stim uli. T hese findi ngs are
consistent with behavioural fmdings w hich indi cate that
such patients have problems in regulating emotions and
suppressing the excitement of an emotional state, such as
a high gamble.
Among the various neurological cases studied in the
annals of medical research, one individual, Phineas Gage,
has gained notoriety as a result of a bizarre accident. 10
P hineas Gage - a railroad fo rem an for the R utland
and Burlington Railroad - was known to be an eventempered , smart business man and a favou rite among
co-workers. His j ob involved the creation of railroad
routes through rocky areas in Vermont. Explosives were
used to form these ro utes. First, a hole was drilled into
rock, then explosive powder and a fuse were placed into
the hole. To insulate the explosive powder, sa nd was
poured on top of it. T he compound was th en compressed
or tamped into the hole w ith a heavy iron rod . On
13 September 1848, P hineas started tamping the explosive
powder before sand was po ured. T he iron rod hit the
side of the hole, caused a spark and ignited the powder,
thus causing an explosive charge that sent the rod,
harpoon- like, up through Gage's cheekbone, th rough his
orbitofrontal cortex, and out of his skull. The rod landed
80 feet behind him, and evidence of blood and brain
tissu e was found near the iron rod. D espite this horrendous
brain insult, w itnesses stated that Gage did not lose consciousness, was helped to a cart and sent to the nearby
town of C avendish to be treated .
Amazingly, Gage survived the accident and lived fo r
another 11 ~ years. W hat is known about Gage's accident
com es from th e physician w ho treated him, John M artyn '
H arlow. H arlow published accounts of the case, 1 1 as it
was rather rem arkable that an individual could sustain
such a serious insult to the brain . Although Gage did not
appear to exhibit mu ch intellectual decline, his personality
changed - w ith remarkable similarities to M uybridge's
condition . As described by H arlow (1868):
H e is fitful , irreveren t, indulging at times in the grossest
profa nity (w hich w as not previo usly his custom), ma ni festing
but li ttle de fere nce for his fe llows, im patient of restrain t or
advice w hen it co nfl icts w ith his desires, at times pertin aciously
obstinate, yet capricio us and vacillati ng, devising many plans
of futu re operation, w hich are soon er arranged than that are
abando n ed in tu rn for others appearin g more feasible. . In
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this regard his mind was radically changed, so decidedly that
his friends and acquaintances sa id he was ' no longer Gage' .
(Harlow, 1868)

Following his injury, Gage's em otional instabili ty prevented him from continuing his employment as a railroad
foreman. He took on various jobs, travelled to South
America, and ended up in San Francisco, w here his sister
lived. H e died on 21 M ay 1860. About seven years later,
Harlow made a request to Gage's relatives to examine
Gage's skull. His requ est was granted, and Gage's body
was exhumed from a grave in San Francisco in the presence
of David D ustin Shattuck (Gage's brother in law), Dr
Henri Perrin Coon (the M ayor of San Francisco), and
D r]. D . B . Stillman (coincidentally the san1.e man who
wrote the infamous 'The Horse in Motion' !). Gage's skull
was given to Harlow, who had also secured the tamping iron - both are now the property of the W arren
Anatomical Museum of H arvard University. With Gage's
skull, Harlow was able to estimate the traj ectory of the
iron rod and determine the likely extent of brain damage .
Based on these findings - and on more recent findings
using MRI analyses of Gage's skull by Hanna Damasio
damage to the orbitofrontaJ cortex
and colleagues 12 was confirmed.
Eadweard Muybridge's Brain Damage
T he personality changes observed in Phineas Gage,
Samantha Fox and Muybridge share a strikingly similar
resemblance to each other. In sworn testimonies during
Muybridge's murder trial, friends and colleagues described
Muybridge's personality before and after his accident.
Below are reports from various newspapers describing the
testimonies.
Silas Selleck, photographer, call ed and sworn - R esides in
San Francisco; know n Muybridge for 26 or 27 years.
Muybridge, from 1852 to "1867, was a genial, pleasa nt and
quick busi ness man; after his return fi·o m E urope he was very
eccentric, and so very unlike his way before going; the change
in his appeara nce was such that I co uld scarcely recognize him
after his return. (Sacrame11/o U11i011, 5 February 1875)
Silas Selleck testified that before Muybridge's trip East
he w as acti ve, energetic, strict in all his dealings, open and
candid. When he came back he had changed entirely. H e was
eccentric, peculiar, and had the qu eerest of odd notions, so
m uch so that he seemed li ke a different man. (Sa11 Fra11cisco
Chronicle, 6 February 1875)
M . Gray, called and sworn - Resides in San Francisco;
been there twenty years. Knew the defendant fo r twe nty years
intimately. R em ember his going to E urope in 1859 .... Was
much less irritable than after his return; was much more
careless in dress after his return; was not as good a business
man .
H as not been the sante man in any respect since.
(Sacramento U11iou, 5 February 1875)
]. G . Easland testified that he had been intimately
acquainted w ith Muybridge for a num.ber of years befo re and
after his E uropean trip. Heard of th e accident to him o n the
trip. After his return I noticed certain eccentriciti es o f speech,
manner, and action , and my im pression formed thereof. I
tho ught the change was such that had I heard of this killing
before the accident it would have surprised me, but occurring
after it did not. (San Fra11cisco Chronicle. 6 Februarv 1875)

Various incidences attest to Muybridge's tendency to
exhibit uncontrollable emotional outbursts. As described
earlier, his reactio n to th e baby picture and his overwhelming outburst after his trial exceeded the bounds of
normal emotional respqnses. Also, William H. Rulofson,
Muybridge's business associate, testified 'that on the second
day after the homicide he called to see Muybridge in jail.
Muybridge fell upon his neck and wept bitterly, and then
became suddenly calm and said, " I am calm ; I am cool; I
am not excited " . Then when he talked about his wife,
he would give way to bursts of grief; then become, by
turns, suddenly greatly excited, and cool, immovable as
stone. This was a temperament w hich I had noticed in
him before' (San Francisco Chronicle, 6 February 1875).
Evidence of risky decision making was also described
in R ulofson's testimony:
He had seen frequent indications of unsoundedness of mind in
the defendant. T he w itness the n related strange things w hich
Muybridge had done during th e period of his acquaintance
with him. One thing was, that w hile Muybridge was a strictly
ho nest man, he would make a bargain or contract with o ne
at night and next morning go back on it in tote and make a
new contract. T hese idiosyncrasies he had noticed within two
years. T he w itness said he could go on and fill wh.ole volumes
with the peculiar thi ngs Muybridge had done. Among the
strange freaks w hich Muybridge had commi tted was to have
his picture taken on a rock at Yosemite valley, where a biscuit, if
slightly tilted, would have fallen down 2,000 feet. (Sa11 Fra11cisco
Chronicle, 6 Februaty 1875)

If it were not for attempts to suggest a plea of insaniry in
the murder trial, no documentation of Muybridge's personality changes would be available. Furth er evidence of
neurological injury was given by Muybridge duri ng the
trial. H e stated that just after his accident he had double
vision, loss of taste and loss of sm ell. All of these symptoms
can occur as a result of damage to th e orbitofrontal cortex
or to nearby nerve fibres. T he fact that Muybridge
experienced a concussion and took fro m months to years
to recover suggests that the head trauma was severe
enough to cause permanent neurological damage. In all
likelihood, Muybridge's brain injury included at least the
orbitofrontal cortex and probably more extensive damage,
such as dam.age to the anterior temporal lobe.
To w hat extent did Muybridge's head inju ry contribute to his life experiences? First, it appeared to have
contributed to his decision to become a professional
photographer. Muybridge stated that it was his physician,
Sir W illiam Gull, who suggested photography as a vocation.
Alth ough this suggestion may be more m.yth than fact,
it is quite reasonable that G ull would have suggested a
change in vocation toward an outdoor activiry that would
take Muybridge away from social contact, given his irascible
nature and propensiry to display emotional outbursts.
Second, Muybridge's head injury likely contributed to his
profound emotional outbursts. His failure to regulate and
control his emotions strongly suggests orbitofrontal damage.
As such, it is probable that Muybridge's em otional instabiliry
contributed to the act of murdering of H arry Larkvns.

Muybridge in Motion

Figure 5. Muybridge on Contemplation Rock, Bradley &
Society, San Francisco, California, FN-18893 .

Of course, not all patients with orbitofrontal damage resort
to such drastic actions. However, aggressive behaviour

and impulsivity are common symptoms.
It is interesting to speculate that orbitofrontal damage
contributed to other peculiarities of Muybridge's behaviour.
Patients with orbitofrontal dam.age exhibit inappropriate
risk-taking behaviour, obsessive-compulsive disorder, and
social disinhibition. With respect to risk-taking behaviour,
orbitofrontal damage may have prompted Muybridge's
decision to accept assignments in remote areas (e.g.
Central America, Alaska) or his decision to photograph
in dangerous or precarious situations. It is also interesting
to note the rather obsessive quality (and quantity) of
Muybridge's tens of thousands of photographs of animals
in motion. His zeal for such images appears to border on
the obsessive-com.pulsive side. Interestingly, neuroimaging
studies show that the orbitofrontal cortex is abnormally
active in individuals with obsessive-compulsive disorder. 13
Muybridge's social disinhibition is evidenced by a series
of photographs taken during his time in Philadelphia, in
which Muybridge himself posed nude in front of his
camera set-up.
Finally, Muybridge's head injury occurred before he
began his career as a ·ofessional photoarapher. Thus, his

Rulof~on

stereoview, 1872. Californ ia Historical

emotional disorder did not appear to deter his creative
abilities. Moreover, his ability to create ingenious inventions
suggests that his injury did not affect problem-solving or
technical skills. It is interesting to speculate whether his
injury actually enhanced his creative abilities. One could
suppose that disinhibited emotions could act to heighten
one's creative expression. Interestingly, Dr Bruce Miller,
a neurologist at the University of Californja, San Francisco,
has studied artistic abilities in patients with a neurological
illness called frontotemporal dem.ential 4 This disease causes
atrophy in the orbitofrontal cortex. Miller et a/. (1998)
report that patients with this disorder develop interests in
artistic expression. It is possible that these patients are less
inclined to inhibit or suppress their emotions, and as a
result become n1ore expressive in their art. By this view,
it is not as if brain injury makes an individual more
creative or artistic in an aesthetic manner. Instead, it may
be that individuals with orbitofrontal damage are less
inhibited in expressing their emotions in art.
It is tantalizing to consider the neurological case of
Eadweard J. Muybridge as an instance in which artistic
and inventive genius required a bit of emotional instability
or disinhibition. Thus, shutting off one's orbitofrontal
cortex- from time to tin1e- may actually enhance one's
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creative expression. Of course, uncontroll ed aggression,
in'lpulsivity, risky und ertakings and other eccentric
behaviours are also consequences of a dysfunctional orbitofrontal cortex. In Muybridge's case, orbitofrontal damage
may have led to both good and bad.
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