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ABSTRACT

September 13 1998 marked the 150th anniversary of the accident to Phineas Gage, one of the most famous
cases of survival after massive injury to the brain, and certainly the most famous case of personality change
after brain damage. For this article a sample of the current literature about Gage was examined. It was
found that although his case is mentioned in about 60% of introductory textbooks in psychology, there is
a good deal of inaccuracy in what has been written about him. Similar inaccuracy was found in a smaller
sampling of the psychiatric, medical, physiological, linguistic, and general neuroscientific literature. The
main basis of the inaccuracies is an ignorance or disregard of what is contained in the primary sources
about Gage, coupled with a tendency to attribute to him characteristics that belong to other cases of frontal
damage. The errors and their bases are discussed in an endeavour to restore the picture of Gage to its origi-
nal state. The paper includes an Appendix of verbatim quotations from the primary sources that can be
compared with the later, inaccurate renditions.
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A moral man, Phineas Gage, summation in the above limerick. On this 150th

Tamping powder down holes for his wage,
Blew the last of his probes

Through his two frontal lobes;

Now he drinks, swears, and flies in a rage.
Author unknown

Phineas Gage is probably the most famous case
of survival after massive injury to the brain, and
certainly the most famous case of personality
change after brain damage. Although much writ-
ten about, a good deal of what has been written
is strikingly at variance with what little is known

anniversary of the accident, it is my intention to
restore our picture of Phineas Gage to its origi-
nal state.

My title is based on the analogy of restoring
an old painting that has become so changed by
centuries of grime and amateurish attempts at
restoration that it is sometimes impossible to
discern the underlying original. I do not have
that disadvantage. The primary documents,
mainly the reports of John Martyn Harlow the
physician who treated Gage and followed up his
case, show us what we have to take as the origi-

about him; in fact it is about as accurate as the nal portrait. Of course, we do not know how ac-

" Based on a public lecture given in the Stone Church at Cavendish Town on Sunday 13th, September, 1998 as
part of the commemoration of the 150th anniversary of the accident to Phineas Gage. A fuller treatment of the
topic of this paper is contained in Chapter 14 of my An Odd Kind of Fame: Stories of Phineas Gage to be pub-
lished in 2000 by MIT Press. I have to especially thank Dr. Edith Bavin for much valuable advice and encourage-
ment in preparing this version of that lecture. My special thanks also go to Kathleen O’Doherty, Woburn Public
Library, Woburn, Massachusetts, and Carole Hughes, University of Vermont Library, Burlington, Vermont, for
the originals of Figures 2 and 1c respectively, and to Rosemary Williams and Vladimir Kohut of the Department
of Psychology, Monash University, Victoria, Australia for Figures 1 and 2. Dr Harry Whitaker and his Depart-
ment of Psychology, Northern Michigan University, Marquette, Michigan generously provided the hospitality and
facilities that allowed me to complete the paper.
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curate Harlow’s rendering is, but that is irrele-
vant to my point. It the only picture of Gage that
we have.

THE ORIGINAL PICTURE

Phineas Gage suffered his accident at 4.30 p.m.
on Wednesday 13th September, 1848, just out-
side Cavendish, Vermont. Employed by the con-
tractors who were preparing the bed for the
Rutland and Burlington Railroad, he and the
men of the gang of which he was foreman were
putting a cutting through a large rocky outcrop
about three quarters of a mile south east of the
town. It was his job to place the explosive pow-
der and fuse into the holes drilled in the rock,
pack it or ‘tamp’ it down, and then tamp sand or
some other inert material on top of the charge.
For this purpose he used a specially made tamp-
ing iron, a small crowbar-like tool weighing
thirteen and a quarter pounds and three feet
seven inches long. At its wider end, the tamping
iron was one and a quarter inches in diameter
but, over about a foot, it tapered to a diameter of
one quarter of an inch at the other. As the conse-
quence of an accidental explosion, the tamping
iron was blown completely through Gage’s
head. It entered pointed end first, under the left
zygomatic arch, came out the top of his head
mainly left of the midline at about the junction
of the coronal and saggital sutures, and landed
some 25 to 30 yards behind him.

Gage, who may not have lost consciousness,
was then helped by his men to an oxcart, in
which he rode unsupported to the inn or tavern
in Cavendish, where he resided. There he sat on
the steps until medical help was obtained,
mainly from John Martyn Harlow, the Caven-
dish physician. Following a stormy recovery,
Gage was well enough to return to the family
farm in Lebanon, New Hampshire, on 25th No-
vember, just under three months after the acci-
dent. Harlow reported the immediate effects of
the accident in the December (Harlow, 1848),
which Henry Jacob Bigelow, the then professor
of Surgery at Harvard University’s medical
school, reprinted in 1850 in his further account
(Bigelow, 1850a, 1850b).

Phineas recovered physically, surviving for
eleven and a half years, but was so changed psy-
chologically that he never worked at the level of
a foreman again. When he died of epilepsy in
San Francisco on 21st May, 1860, there was no
autopsy. His body was exhumed in the presence
of Dr. J. D. B. Stillman, Dr. Henri Perrin Coon,
the Mayor of San Francisco, and David Dustin
Shattuck, Gage’s brother in law. Although there
are no records of the exhumation, my research
suggests that it took place in late November or
early December, 1867 (Macmillan, 2000, in
press). The skull was removed, taken to Harlow,
and the rest of his body reinterred. In 1868
Harlow gave an outline of Gage’s subsequent
history, described the damage revealed by his
study of the skull, and deposited it and the tamp-
ing iron in the Warren Anatomical Museum of
Harvard University (Harlow, 1868, 1869).

SIGNIFICANT ERROR

In the course of estimating the significance
given the Gage case, I found that although he
appears in nearly 60% of the introductory text-
books of psychology published in the 15 years
before 1998, much of what is contained in those
texts is strikingly at variance with Harlow’s pic-
ture. To arrive at this estimate, and the conclu-
sion based on it, I examined the most recent edi-
tions of some 60 introductory texts published
since 1983 that happened to be on the shelves of
three Melbourne university libraries and cata-
logued in the numerical range 130 to 150 of the
Dewey system. The sample has no pretence to
be random or complete, and the prevalence esti-
mate it yields is certainly not accurate. First, in
the Dewey system, the cataloguing and therefore
the shelving of books is subject to the vagaries
of the word order in the title. Thus a work titled
Introduction to Abnormal Psychology tends to
be somewhere within the 130-150 range, but
Abnormal Psychology: An Introduction may be
there or at various places among the medical or
psychiatric text books, and the catalogue num-
bers given titles like Cases in Abnormal Psy-
chology seem to be assigned at random. Second,
Gage appears reasonably frequently without
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benefit of a name or subject index entry for him-
self, or for ‘Harlow, ‘Bigelow, ‘brain,’ ‘brain
damage,” or ‘frontal lobes,” and without
Harlow’s or Bigelow’s papers being listed in the
references. Short of a detailed reading of each
work, one cannot be sure if Gage were men-
tioned or not.

When we analyse what is actually said about
Gage, we find a very curious feature about the
inaccuracies commonly found there. In a given
account, the amount of error varies within its
different parts; not all is equally in error. If we
divide the story into the seven elements of the
dimensions of the tamping-iron, the nature of
Gage’s work, the circumstances of the accident,
the damage done Gage’s skull and brain, his
treatment and recovery, the changes to his per-
sonality and behaviour, and his subsequent his-
tory and fate, it is rarely the case that a single
account contains major errors in more than three
elements. Partly because of this variability,
partly because not all the accounts include all
seven elements, and partly because the amount
of detail in each element also varies, it is impos-
sible to arrive at meaningful quantitative esti-
mates of overall accuracy or of the accuracy of
the components. Remembering that the general
level of accuracy is low, the elements that seem
to be most accurately reported are the dimen-
sions of the tamping iron, the fact of the explo-
sion, the length and difficulties of the treatment
@if reported at all), and the fact that Gage’s
behaviour had changed. The most inaccurate
components are those about his work before the
accident, the details of the changes in his
behaviour, and his subsequent history.

To examine this feature further, I added a fur-
ther 30 pre-1984 books to the earlier set, this
time including textbooks, specialised mono-
graphs, and general works drawn from psychia-
try, medicine, physiology, linguistics, and the
neurosciences as well as psychology. Finer anal-
ysis revealed that the basis of this variable accu-
racy was the authors’ ignorance or disregard of
Harlow’s 1868 paper. Most writers seem to have
been content to summarise or paraphrase ac-
counts that were already seriously in error,
and/or to fit into their own conceptual frame-
works the little they had gleaned. Contrariwise,

where accuracy was achieved, it was by quoting
or paraphrasing Harlow, sometimes Bigelow,
extensively. The grossness of some of the inac-
curacies will be seen in the following compari-
sons with Harlow’s original. (In the Appendix
will be found verbatim reproductions of the im-
portant parts of what Harlow wrote, and some
other primary source material).

WHICH IS PHINEAS GAGE

Consider now the ‘pictures’ we have of Phineas
Gage — the four illustrations in Figure 1. Each is
used in the current literature to represent him
and the damage to his skull. But which is he?
Clearly not Figure 1(a), for that is actually the
skull prepared in late 1849 or early 1850 by
Bigelow to demonstrate that such a passage of
the iron was possible. It is often represented as
Gage’s skull (e.g., Singer & Hilgard, 1978;
Zimbardo & Ruch, 1979; Crider et al., 1990;
Lahey, 1992), a tradition that is at least as old as
Raymond (1905), and which also seems to be
the basis for Ripley’s famous 1930 cartoon. It is
possible that Gage was like Figure 1(b), which is
a drawing by Russell Windsor used by her hus-
band in his book on phrenology (Windsor,
1921). Her initials on the drawing and the late
date of the book shows it cannot be directly
from life, but no other source is known. The
skull in Figure 1 (c) does look like Gage’s, if
only because it is a woodcut prepared in 1868
for Harlow from either his original photograph
of the skull (Figure 2) or from the skull itself.
Mostly used correctly, it is nevertheless not in-
frequently printed with a right-to-left reversal,
so making Gage suffer right frontal damage
(e.g., Davison & Neale, 1974; Bootzin & Aco-
cella, 1984; Bootzin et al., 1993), and some-
times in an adapted form showing a right pari-
etal exit (Beaumont, 1983). Note, however, that
Harlow’s original photograph of Gage’s skull
(Figure 2) does not have the tamping iron in
situ, as many, including me (Macmillan, 1986),
have said, and there are, of course, no traces of
the iron having been so placed in it. The skull is
most often reproduced from the more modern
photographs held by the Warren Museum but
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even then the written descriptions are sometimes
wrong. Thus Adey (1974) has the iron entering
through the left eye. Figure 1(d), probably the
closest to what Gage looked like after the acci-
dent, is the life mask prepared for Bigelow in
1849-1850 (Anonymous, 1869).

Gage’s Work

What exactly was Gage doing at the time of the
accident? Although a number of the erroneous
accounts say he was a miner or was working in
a mine, he is more usually pictured as building a
road, rather than a railroad, and he does this by
clearing rocks away, blasting a rock, some rock,
or large rocks blocking the tracks, or levelling
the terrain generally. He packs gunpowder into
a crack in the rock, or, anachronistically, uses
dynamite and/or detonators, before making a
careless mistake over the tamping. These errors
themselves are minor but they betray a point of
considerable importance, one to which I will
avert later: an ignorance of what Harlow and
Bigelow, our primary sources say about circum-
stances of the accident (Harlow, 1848, 1849,
1868, 1869; Bigelow, 1850a, 1850b). Examples
of these minor errors are in Tow (1955), Smith
(1970), Robin and Macdonald (1975), Altrocchi
(1980, quoting Wooldridge, 1963), Treisman
(1968), McMahon and McMahon (1982), Crider
et al. (1983), Fromkin and Rodman (1983),
Dworetzky (1988), Fromkin et al. (1990),
Sdorow (1990), Smith (1993), Damasio H et al.
(1994), and Damasio AR (1994), Carlson (1994,
1995), and Hockenbury and Hockenbury (1997).

The immediate effects

The accounts of the more or less immediate ef-
fects of the passage of the tamping iron also
show considerable variation. About one half are
quite accurate, consisting for the most part of
direct quotations or paraphrases of Harlow, ei-
ther from him directly or via Bigelow. Gage is
correctly described as being knocked over, pos-
sibly not losing consciousness, walking with
assistance to an ox-cart, sitting in it as he was
driven to the tavern where he sat on the piazza
[New England English for ‘verandah’] waiting
for medical assistance. If Harlow’s treatment is
mentioned at all (usually it is not), its length is

usually stated correctly and its stormy nature
summarised accurately. Minor errors, like
Suinn’s (1970) expanding Harlow’s account of
Gage giving a few convulsive movements, to he
‘convulsed a bit’, or Restak’s (1984) ‘his body
began to shake in a convulsive seizure’, are rela-
tively infrequent.

Many other accounts show puzzling if not
bizarre variations from Harlow and Bigelow.
Thus, although Hart (1975) has him not even
fainting, Altrocchi (1980, quoting Wooldridge,
1963), has him stunned for an hour before walk-
ing with assistance to the surgeon; Brown
(1976) has him ‘a bit stunned’ but recovering
after lying down in his room ‘for awhile’, appar-
ently without treatment, Treisman (1968) has
the surgeon remove the tamping iron in his of-
fice after Gage walked there, and Aitchison
(1989) manages to have him surviving for
twenty years with the tamping iron still embed-
ded in his head. Kalat (1981) implies some im-
mediate but minor dysfunction in having Gage
being without speech for part of the day, Kolb
and Whishaw (1985) pass over the immediate
effects saying only that he walked to medical
assistance after being stunned for a few seconds,
Smith (1970) has him walking to a hospital, but,
like Rosenhan and Seligman (1984) who men-
tion only a loss of consciousness, says nothing
about the infections or the treatment.

Together with these aberrations, there is also
a profound ignorance about just what damage
was done to Gage’s brain. A goodly number of
writers describe Gage as suffering only a head
injury, a laceration of the brain, or an injury that
resulted in diffuse damage, while others are
vague or general and say nothing about the site
of injury other than that it was in ‘the brain’ or
‘the frontal region’ (e.g., Suinn, 1970; Davison
& Neale, 1974; Mowbray et al., 1979; Zimbardo
& Ruch, 1979; Lefrancois, 1980; Groves &
Schlesinger, 1982; Fromkin & Rodman, 1983;
Bootzin & Acocella, 1984; Bootzin et al., 1993;
Coleman et al., 1984; Rosenhan & Seligman,
1984; Walsh, 1985; Dworetzky, 1988; Sdorow,
1990; Fromkin et al., 1990; Lahey, 1992; Smith,
1993; Kalat, 1996). Some do specify a single
lobe, either an unspecified frontal lobe or the
left frontal lobe (e.g., Rosenzweig & Leiman,
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Fig. 1. Representations of Phineas Gage
Sources: 1a Bigelow (1850a and b); 1b Windsor (1921); 1c Harlow (1868, 1869); 1d Warren Anatomi-
cal Museum (reproduced by kind permission)



RESTORING PHINEAS GAGE 51

Fig. 2. Harlow’s original photograph of Gage’s skull
Source: Minutes of the Middlesex East District Medical Society held by the Woburn Public Library and
reproduced with the kind permission of the Trustees of the library.

1982; Crider et al., 1983; Myers, 1986; Bloom Hockenbury, 1997; Tavris & Wade, 1997;
& Lazerson, 1988; Plotnik, 1996; Morris, 1996). Myers, 1998). The uncertainties of Kalat and
But bilateral damage is also indicated (e.g., = Walsh, who shift from a bilateral to a vaguer
Luria, 1962/1966; Treisman, 1968; Eckstein, siting of the damage, Myers, from singular to
1970; Adey, 1974; Brown, 1976; Altrocchi, bilateral, and Morris, from bilateral to singular,
1980, quoting Wooldridge, 1963; Walsh, 1978; are especially worth noting. Quantifiers are
Dimond, 1980; Kalat, 1981; McMahon & sometimes added to the claims of damage to
McMabhon, 1982; Damasio & van Hoesen, 1983;  both lobes. They range from being extensively
Stuss & Benson, 1983; Beaumont, 1983; Morris, or massively damaged, through being nearly
1988; Carlson, 1994, 1995; Hockenbury & obliterated, to being removed or extirpated (e.g.,
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Brown, 1976; Singer & Hilgard, 1978; Levitt,
1981; Atrens & Curthoys, 1982; Kolb &
Whishaw, 1985; Bloom & Lazerson; 1988;
Myers, 1998), but Henderson and Gillesipie
(1944) have only the prefrontal cortex damaged.

THE PSYCHOLOGICAL AND
BEHAVIOURAL EFFECTS

To judge the psychological and behavioural ef-
fects of the damage, one needs to know what
Gage was like before the accident. Most of
Harlow’s ‘before’ descriptors come from his
1868 report but a few come from 1848. They are
limited to his saying that Gage was temperate in
habit, strong and active, a great favourite with
his men, and having considerable energy of
character. He had an iron will and iron frame, a
well-balanced mind, and was regarded as a
shrewd, smart business man, who executed his
plans with energy and persistence. His contrac-
tors said he was the most efficient and capable
of their foreman (see also Appendix).

The Pre-Accident Gage of Fable

When there are accurate descriptions of the pre-
accident Gage, they are based solely on Harlow,
usually by way of quotation or paraphrase. Mi-
nor variations are seen in the omission of some
of these characteristics, usually not more than
one or two, and the addition of others that are
not too discrepant from those given by Harlow.
Others make considerable modifications to
Harlow’s pre-accident picture. From Gage being
a great favourite with his men, he is painted as
one who is ‘friendly’ or ‘affable’ in general.
Other descriptors are then added with the result
that Suinn (1970) has a Gage who enjoys the
respect as well as the favour of his men, Plotnik
(1996) has one who is popular and friendly, and
Crider et al. (1983) have an all round consider-
ate and friendly person, that is, A. Smith’s
(1984) ‘genial fellow’. More traits are added.
Gage is also dependable and industrious (Bloom
& Lazerson, 1988), and competent, and respon-
sible (Hockenbury & Hockenbury, 1997). Other
descriptions can be thought of as beginning with
Gage’s efficiency, and adding, as do Groves and

Schlesinger (1982), and Tavris and Wade
(1997), qualities that make him friendly and
mild-mannered, or, with Altrocchi (1980), con-
siderate and well-balanced. Unsurprisingly, with
transformations like these, Mowbray et al.
(1979) make him reliable and industrious, Kalat
(1981) steady and conscientious, and Carlson
(1994, 1995) serious, industrious, and energetic.

When Sdorow (1990) describes this Gage as
hardworking, Stevens (1971) and Myers (1998)
as soft-spoken, and Lahey (1992) as polite and
reasonable as well as hardworking, we see a
Gage who is what the authors always knew or
wanted him to be, namely, the brave, hardwork-
ing, responsible, conscientious, and excellent
foreman pictured by Atrens & Curthoys (1982),
Ruch (1984), and Vincent (1996) — even if
Harlow did not use any or many of those terms
to describe him. But when Dimond (1980) sees
a peaceful, happy, and tranquil Gage, I sense a
very different tint to his glasses.

The Post-Accident Rendering

It will now come as no surprise to find that the
post-accident picture of Gage so overlays
Harlow’s that his is virtually unrecognisable.
The characteristics Harlow gives Gage after
physical recovery are restricted to the destruc-
tion of the balance between his intellectual fac-
ulties and his animal propensities, to his becom-
ing fitful, irreverent, grossly profane, showing
little deference for his fellows, impatient of re-
straint or advice that conflicted with his desires,
obstinate yet capricious and vacillating, devising
many plans and abandoning them, and a child in
his intellectual capacity with the animal passions
of a strong man.

Balance

Apart from its inclusion in the direct quotations
of Harlow’s summary, I found only four uses of
Harlow’s famous phrases about Gage’s equilib-
rium or balance being destroyed, or his being
intellectually a child possessed of adult animal
passions. Levitt (1981) mentions Harlow’s
phrase but does not expand on it in any way.
Luria (1962/1966), presumably the victim of a
translation back into English from a Russian
rendering of Harlow’s original, has the distur-
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bance as one of the balance between his ‘intel-
lectual and animal traits’, and he also mentions
the release of Gage’s ‘primitive animal in-
stincts’. With less excuse, Bootzin & Acocella
(1984) and Bootzin et al. (1993) incorporate a
similar notion into the way they describe the
balance between what they term Gage’s intellec-
tual faculties and his instincts. Peculiarly, none
of these authors goes on to make use of the con-
cept that his balance was disturbed. Eckstein
(1970) explicitly equates and restricts to sex, the
animal ‘passion’ that is released by the lack of
balance, and sex is the only animal propensity or
passion that anyone else mentions. Actually we
know absolutely nothing about Gage’s sexual
life, but I defer discussion on what is claimed
until later.

As distinct from his remarks on balance, the
other parts of Harlow’s summary are quoted
more or less fully in a number of texts. Pecu-
liarly, there are also five lists of Gage’s charac-
teristics that are reasonably close to Harlow’s,
although they are not quoted from him. Thus
Mowbray et al. (1979) quote an unnamed source
to have a Gage who is ““a ‘“fitful, irreverent, pro-
fane, impatient, obstinate and vacillating,” fel-
low”’. Bootzin and Acocella (1984) and Bootzin
et al. (1993) are reasonably accurate with their
Gage being inconsiderate, impatient, obstinate,
and yet at the same time capricious and vacillat-
ing in decision making. They also have him be-
ginning to engage in the grossest profanity and
showing so great a change in temperament that
his employers had to replace him. Altrocchi
(1980, quoting Wooldridge, 1963) has Gage as
grossly profane, showing little consideration for
others, and no longer trusted to supervise others,
as well as having some of the other characteris-
tics Harlow does give him. Lefrancois (1980)
keeps most of Harlow’s qualities but modifies or
adds to them so that his Gage is moody, selfish,
impulsive, and stubborn, and highly profane,
even in front of ladies. Kalat (1981) has a Gage
who is restless, unreliable, changing his plans
suddenly, persisting to the point of obstinacy,
and resisting advice or restraint opposed to his
impulses, but is apparently neither profane, ir-
reverent, nor lacking in deference. In most other
instances there is a similar use of some part of

what Harlow actually said with the addition of
qualities that are different.

Profanity

Profanity is almost always included in the char-
acteristics. Nowadays this is more often placed
alongside terms like inconsiderate, or phrases
referring to a lost sense of decorum, rather than
with Harlow’s irreverence and lack of defer-
ence. Elaborations of Gage’s profanity are fre-
quent, beginning with the simple one of Myers
(1998), that has Gage irritable and profane, to
the more complex of being unbearably or
grossly profane as well as irritable (Shutts,
1982; Crider et al., 1983), with the latter adding
‘inconsiderate’ for good measure. Others, like
Damasio H et al. (1994) simply refer to Gage’s
now abundant profanity, or, like Fulton (1949a),
have him indulging in profanity that would have
embarrassed an eighteenth-century British sea
captain. But the more considerable elaborations
of his profanity begin with Stevens’ (1971)
bombastic and purposeless Gage who is continu-
ally cursing, move to the restless, profane, loud,
and impulsive Gage of Bloom and Lazerson
(1988), continue with Plotnik’s (1996) impatient
Gage who curses his workers and refuses to
make good on his promises, and finish with one
who is a depraved child, capricious, lacking in
respect, as well as proffering obscenities (Vin-
cent, 1996).

Fitfulness

Similarly ‘fitful’ is almost always included, al-
though the terms now used are more likely to be
restless, unreliable, or irresponsible. Often these
qualities are only implied by reference to Gage
being ‘reliable’ beforehand. Sometimes the
Gage who results is, like Aitchison’s (1989),
unpredictable, presumably in some general
sense, as well as unreliable, or as Kalat (1996)
has it, unreliable in his work and personal hab-
its, following each whim of the moment, and
unable to follow ‘any’ long term plans. Other
Gages are represented as developments of the
‘personal habits’ deficit and become so different
from Harlow’s description that we have diffi-
culty in recognising him: slovenly, unreliable,
and feckless (Smith CUM, 1970), exhibiting
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dramatic changes in his personal habits (Rosen-
zweig & Leiman, 1982), and slovenly, careless,
and easily distracted (Atrens & Curthoys, 1982).
In short, Dimond’s (1980) peaceful, happy, and
tranquil person of former days is now aggressive
and violently quarrelsome, or has become
Ruch’s (1984) argumentative and untrustworthy
one. A. Smith’s (1984, 1985) once genial fellow
turns into a capricious, obstinate, ne’er do well
drunkard, and the mild mannered, friendly, effi-
cient worker of Tavris and Wade (1997) changes
into a foul mouthed, ill-tempered, undependable
lout. He who had been Sdorow’s (1990)
friendly, popular, and hardworking foreman, is
now an ornery, disliked, irresponsible bully.
Most of all, according to Damasio H et al.
(1994), and also to Damasio AR (1994), he who
had been the favourite of his peers and elders,
who had made progress and shown promise, is
now irreverent, capricious, and without respect
for the social conventions by which he had pre-
viously abided. He often drank and brawled ‘in
questionable places’, and when he returned to
San Francisco, he was under the custody of his
family. As A. R. Damasio has it, Gage virtually
became a psychopathic personality who lied and
could not be trusted to honour his commitments
(in Blakeslee, 1994).

Irritability

Whether ‘irritable’ is implied by Harlow is
doubtful in my view. But if cranky and inconsid-
erate are acceptable synonyms, as Fromkin and
Rodman (1983) and Fromkin et al. (1990) seem
to think, not much of Lahey’s (1992) impossible
to reason with, and unable to think rationally
and plan, is. Neither, it seems to me, is Hocken-
bury’s and Hockenbury’s (1997) substitution of
bad-tempered for irritable, nor their addition of
unreasonableness as well as stubbornness.
McMahon and McMahon (1982) develop this
theme rather more than anyone else. Their Gage
not only makes elaborate plans that he then can-
cels, and swears profusely ‘at any time or place’,
but he loses control of much of what is called
decorum, becomes like a child, and has fits of
temper when he doesn’t get his own way.

Obstinate, impatient of restraint or advice that
conflicts with his desires

Again, apart from being included in quotations
from Harlow, neither Gage’s obstinacy nor his
being impatient of restraint or advice that con-
flicted with his desires are often commented on.
When they are, it is in ways quite different from
Harlow. It is not often remarked that Harlow
implies that Phineas was as obstinate after the
accident as he had been before it, and, because J.
B. S. Jackson (1870) explicitly says he was, it is
possible that this trait was not a consequence of
the damage to his brain. Nevertheless, even
without this qualification, linking his obstinacy
and incapacity for planned activity seems arbi-
trary (Groves & Schlesinger, 1982). Similarly,
according to Levitt (1981), his paying little heed
to advice from others when it interfered with his
own wants and desires, had one special peculiar-
ity: Gage experienced great difficulty in plan-
ning an action and carrying it through.

The Shrewd, Smart Business Man

Many include Harlow’s characterisation of Gage
as a ‘shrewd, smart business man’ within a
quote or paraphrase, but only Levitt (1981) spe-
cifically singles it out. Levitt modifies the
phrase to a ‘shrewd efficient businessman’,
when ‘smart’ in the New England English of the
time meant ‘clever’ rather than ‘efficient’. No
matter. After making it Gage’s only pre-accident
quality, he never refers to it again.

I assume this peculiarity and the general rar-
ity of reference to the phrase is because so little
can be made of it in the context of what people
suppose the role of a foreman to be nowadays.
However, in the context of the time, it is possi-
ble that Gage was actually a sub-contractor, ten-
dering for the work to be done by the gang he
recruited, and paying them from what he was
paid. This mode of work was as common in the
construction and transportation sides of the US
railroad industry as it had been in the canal in-
dustry preceding it (Coleman, 1965; Licht,
1983; Way, 1993). It was also a peculiar feature
of New England manufacturing industry that
lasted until the end of the nineteenth century
(Patten, 1968; Chandler, 1977; Clawson, 1980).
Even were Gage not a subcontractor, his respon-
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sibilities for such tasks as determining where
charges were to be placed, supervising the drill-
ing, charging the explosives, and keeping vari-
ous records suggest a level of skill and responsi-
bility above that of the foreman of such a gang
today. To Levitt, as to most others, the context
of Gage’s work is a very dark continent indeed.

GAGE’S SUBSEQUENT HISTORY

The part of Gage’s story that is told with the
greatest inaccuracy is what happened to him af-
ter the accident. Real events are exaggerated,
events that are not documented anywhere are
included together with others that almost cer-
tainly did not happen, while others that are im-
portant and which did happen are not mentioned.
The central core of what is said is based on
Harlow saying that he visited the larger towns in
New England exhibiting himself and the tamp-
ing iron, and spent some time in New York with
Barnum’s.

Familiar elaborations, if not fabulations, are
also found here. Gage drifts around in a more or
less purposeless way, in geographically vague or
unspecified locales, hardly ever just in New
England. When he does not exhibit himself on
his own, he does so as a circus or fairground
attraction. Gage is motivated to do these things
because he loses his job, cannot settle to an-
other, and is unable or unwilling to work. The
unreal events include the time and route of his
travels, how he earned a living, and the circum-
stances of his death.

What is hardly ever taken into account by the
authors of these fables is the time available in
which Gage might have done these things. At
the very most, this period could not have been
longer than two years; it could have been about
nine months, but it was probably more like one
year. The very earliest that Gage could have
commenced visiting the larger New England
towns is January, 1849. We can also deduce that
he must have gone to work for Jonathan Currier
in Hanover near the beginning of 1851, because
Harlow (1868, 1869) says he stayed there for
nearly eighteen months until August, 1852.
However, J. B. S. Jackson (1849) had it from the

family that Gage was not fit enough physically
for a full day’s work on the farm as late as May
or June of 1849, and although well enough to
search for employment in Montpelier that Au-
gust, he seems not to have been fit enough to go
to Boston and see Henry Jacob Bigelow until
November. His physical weakness (loss of
‘bodily powers’) was commented on as late as
April 1850, in a letter to the AMA Standing
Committee on Surgery (1850). Had Gage com-
menced visiting the larger New England towns
early in 1850, he could have been travelling,
therefore, for only about a year — nine months if
his journeys started in the April of that year.

Despite what Harlow tells us about Gage’s
employment, and despite these time constraints,
the Gage of fable never works again. He be-
comes a vagrant (Tow, 1955), a circus exhibit
(Groves & Schlesinger, 1982; Tavris & Wade,
1997), or solo travelling attraction (Kalat, 1981).
Our story-tellers are uncertain if this is because
he does not want to work (Altrocchi, 1980, quot-
ing Wooldridge, 1963; Morris, 1996), or wants
to work but cannot hold a regular job (Kalat,
1981; Smith A, 1985; Lahey, 1992; Hockenbury
& Hockenbury, 1997), or simply because he
cannot be trusted to supervise the work of others
(Restak, 1984). Whatever the reason, he does
not work. Although Kalat (1981) has him mak-
ing a living on his own as he tours the country
charging admission to see the holes in his head,
Damasio H et al., (1994) have it that he ‘never
returned to a fully independent existence’. After
having begged for a time, Restak (1984) says,
Gage became ‘a pathetic sight’ as he exhibited
himself. According to Tavris and Wade (1997) it
was because he could neither hold a steady job
nor stick to a plan that he was reduced to exhib-
iting himself as a circus attraction. On the other
hand, Groves and Schlesinger (1982) allow him
to hold many jobs while travelling, and seem to
make his ‘even’ participating in a circus a minor
matter.

The accounts of Ruch, (1984), Myers (1998),
and Bloom and Lazerson (1988) are so geo-
graphically challenged that they not only do not
say where Gage went, but leave out the travels
altogether, and mention only the freak or fair-
ground part of the story. Those who are a little
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more specific about where Gage went are still
vague. After he lost his job, Blakemore (1977),
and Crider et al. (1983) say he drifted around the
United States and South America, exhibiting
himself and the metal rod as a fairground attrac-
tion. Brown (1976) has him ‘drift’ from Chile to
San Francisco and spend some time as a Barnum
Circus exhibit. A different voyage, geographical
as well as psychological, is described by Da-
masio AR & van Hoesen (1983), who have Gage
travelling ‘from New England to California’
where he dies ‘in careless dissipation’. Although
Fromkin et al. (1990. cf. Fromkin & Rodman,
1983) say Gage gained monetarily when he
toured all over the country charging admission
to his one man circus, they have him dying pen-
niless in an institution 12 years after the acci-
dent.

A. Smith (1984, 1985) has it that before he
died, Gage had the wit to sell his skeleton, cash
in advance, to two medical schools. Whenever
and wherever Gage finally comes to rest in these
fables, Damasio H et al. (1994. cf. Damasio AR,
1994), as well as Hockenbury and Hockenbury
(1997) have him buried with his tamping iron.
Eckstein (1970) manages to find evidence for an
autopsy, with a finding that the damage matched
that of a lobotomy, and Altrocchi (1980), that
the damage had spread from the left frontal lobe
to the right.

THE BASES OF THE MISREPRESENTA-
TIONS

The limited circulation of Harlow’s address, in
both its periodical and pamphlet form, suggests
that ignorance could be one source of the
fabulations that overlay his original portrait of
Gage. When Miller (1993) introduced his partial
reprint of Harlow’s 1868 report, he noted that
Harlow’s publications were not easy to obtain
and were more frequently cited than read. My
searches of various databases, and of the Na-
tional Union Catalogue, Pre-1956 Imprints and
the Index of National Library Medical Serial
Titles located fewer than ten copies of the Publi-
cations and eleven of the pamphlet form of
Harlow’s paper in US libraries. From personal

knowledge of holdings other than these, I know
this total to be an underestimate, but it is proba-
bly not a gross one. Further, little or nothing of
what got into the secondary literature concerned
the exact nature of Gage’s work, the supposed
damage to his brain, the details of the changes in
his behaviour, and what happened to him after
recovery. And it is about those aspects that the
ignorance is most profound. What is reported
most accurately (and frequently) are the dimen-
sions of the tamping iron, its general trajectory
through his skull, and the mere fact that his
behaviour was radically changed.

Ignorance of the Sources

Ignorance of those sections of Harlow’s 1868
paper in which he described the damage, the
treatment, and the subsequent history leads di-
rectly, in my view, to such things as the varia-
tion in the reports of the nature and locale of the
damage and to such vague portrayals as Gage
drifting about in a kind of geographical waste-
land after he recovered. Interestingly, as com-
pared with the papers of Beekman (1945) and
Steegmann (1962) in which the clear aim was
also to reproduce or summarise most of
Harlow’s 1868 paper, only Miller (1993) covers
the post accident history in any detail. With the
exception of Restak (1984), many of the other
works that quote the changes in detail from
Harlow’s 1868 report, or make comprehensive
paraphrases of what he says, do so in isolation,
without saying anything, or only a little else,
about his post accident history (e.g., Treisman,
1968; Suinn, 1970; Harmatz, 1978; Davison &
Neale, 1974; Blumer & Benson, 1975; Zimbardo
& Ruch, 1979; D. Morgan, 1981; Stuss &
Benson (1983; Coleman, et al., 1984; Rosenhan
& Seligman, 1984; Bloom et al., 1985).

The most striking instance of this separation
of the changes from any sort of context is
Fulton’s (1949a) quoting Harlow’s 200 words
describing the changes in full but saying abso-
lutely nothing else about Gage. The same kind
of separation is responsible for the odd contrast
found in Walsh’s two texts. In both he gives rea-
sonably accurate accounts of the changes, but in
one is vague about the locale of the damage
(frontal ‘region’) and shifts it in the other (fron-
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tal ‘lobes’). Walsh’s source is Kimble’s pro-
grammed introductory text, which contains
much of Harlow’s description of the changes
(attributed vaguely to a ‘medical journal of that
time’) but gives only the barest information
about the site of the damage (Walsh, 1978 and
1985. cf. Kimble, 1963).

The Instability of Gage’s Employment

The fables of Gage’s unstable work history may
also have their origins in the rarity of Harlow’s
1868 report. The facts are that apart from the
last few months of Gage’s life, we know of only
one employer and one occupation. In the nine
and a half years between the time he was well
enough to resume work (early 1850) and his
leaving Chile to rejoin his family (mid-1859),
Phineas worked for nearly a year and a half in
Hanover, and for nearly seven caring for horses
and driving coaches in Chile. In the first job he
was employed only by the one employer
(Currier), and while we do not know how many
employers he had in Chile, Harlow only writes
of one occupation.

A careful reading of what Harlow does say
about Gage changing jobs suggests that that
characteristic emerged only after his first con-
vulsions in February 1860. Harlow says that fol-
lowing his return from Chile, and after he had
regained his health, Phineas worked for ‘a
farmer’ in Santa Clara. The sentence in which he
says this ends with the phrase ‘he did not remain
there long’, and occurs immediately before the
next sentence in which the first seizures are de-
scribed. Now, if Gage did return on about Ist.
July, 1859, and took, say, two or three months to
recuperate, the three or four months that elapsed
before the convulsions would qualify as the rela-
tively short period for which he worked for that
farmer. Further, Harlow places his only mention
of Gage changing jobs in the next sentence
where he quotes verbatim from a letter from
Gage’s mother or brother-in-law, emphasising
that Phineas ‘Had been ploughing the day before
he had the first attack; got better in a few days,
and continued to work in various places’; could
not do much, changing often, ‘and always find-
ing something that did not suit him in every
place he tried’.

J. B. S. Jackson’s (1870) account supports
this reading. Jackson follows Harlow in saying
that Gage ‘went to work upon a farm’ (my em-
phasis) when he had regained his health, but
uses the plural after the first convulsions, ‘In a
few days he was better, and did at different
times, various kinds of work’ (my emphasis). At
no other place does Harlow, Jackson, or any
other contemporaneous writer say anything
other than this about Gage changing employers.

Gage as Other Patients
Some of Gage’s alleged behaviour clearly co-
mes from the characteristics of other cases being
attributed to his. Thus, although there is abso-
lutely no data on Gage’s sexual life, Vincent
(1996), for example, pictures him as suffering
from decreased sexual activity while at the same
time being disinhibited in his ‘moral attitudes’
to sex. Vincent is here virtually repeating what
Brickner (1934, 1936) strongly implied about
his patient, Joe A., what was actually said by
Russell (1948. cf. Fulton, 1949b) about one of
his patients, and by Freeman and Watts (1950)
about some of their lobotomised patients.
Other characterisations of Gage’s sexuality
come from a more complex slippage in reason-
ing. Thus Dimond (1980) draws a parallel be-
tween Gage and an aggressive and violently
quarrelsome patient of Welt’s. A few paragraphs
later Dimond places Harlow’s 1868 paper in a
set of papers apparently providing evidence for
the facts that (1) frontal damage often causes the
puerile sense of humour to which Jastrowitz had
drawn attention, and named Witzelsucht by
Oppenheim, and that (2) leucotomised patients
often become irresponsible over business deci-
sions, exhibit abusiveness and uncontrolled pro-
fanity, and are promiscuous and overbearing in
sexual behaviour. Somewhat similarly, in the
earlier edition of his text, Myers (1986) intro-
duced Gage in the context of his being a classic
case of frontal damage that left people more un-
inhibited, profane, or even promiscuous (the
1998 edition drops the reference to promiscu-
ity). Crider et al. (1983) make the same kind of
connection, Beaumont (1983) comes very close
to it, and I suspect a similar source to the un-
specified alterations in sexual behaviour that
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Fromkin et al. (1990) include among the ‘major
changes’ to Gage.

Many of Gage’s other characteristics come
from the brain surgery and psychosurgery litera-
ture of the 1930’s. Gage’s slovenly personal
habits seem to come from Mettler’s summary in
the Columbia-Greystone Associates (1949) re-
search of the changes produced by lobotomy.
After mentioning Gage, Mettler immediately
goes on to describe a patient of Welt’s who
changed from a gay, polite, and cleanly person
to a violently quarrelsome °‘sloven’. Read
quickly, it is easy to attribute Mettler’s descrip-
tion of the changes in personal habits of this
other patient to Gage. Similarly, when Zimbardo
and Ruch (1979) say it was Gage’s family and
friends and not his doctor who noticed the
changes, they are undoubtedly referring to what
was sometimes said about the effects of some of
the early operations in which whole lobes were
removed to control epilepsy or the spread of
tumours. For example, Penfield (Penfield & Ev-
ans, 1934, 1935) said almost this about the
changes in his sister, and Rylander (1939) cer-
tainly did so in retelling the story. Gage’s sup-
posed general lack of concern (Walsh, 1978), his
curious lack of concern for matters he had for-
merly cared about (Rosenzweig & Leiman,
1982), and his showing little emotion, losing his
former values, and becoming unreliable in his
personal habits (Kalat, 1996) almost certainly
seep in from those sources.

Note that Harlow’s Gage who was a ‘child in
his intellectual capacity’ has become like a
child, or is childish, and that this quality also
seems to come from this other literature. In de-
scribing Joe A., Brickner (1934) drew a parallel
between ‘the puerile quality of practically every
act and expression’ of his patient and the associ-
ations and behaviour of children. He attributed
puerility to Joe A.’s lack of restraint (Brickner’s
term for loss of inhibition) making it impossible
for him to utilise the ‘adult’ knowledge he once
had had. Some years later, Brickner (1938, and
his discussion in Ackerly & Benton, 1948) made
the parallel even more explicit. However, where
Brickner, and perhaps others, was referring to
the functional similarity between the child lack-
ing knowledge and the frontal patient having it

but not being able to use it, later writers have
made the comparison a global one. For them,
Gage was simply childish. Thus Henderson and
Gillesipie (1944) outlined childishness, the loss
of the finer feelings, and intellectual and emo-
tional decay as the main changes brought about
by frontal lesions, and illustrated their point
with Gage. Taking the point even further, Free-
man and Watts (1950) implied there was a paral-
lel between the changes in Gage and what they
termed ‘surgically induced childhood’ they said
they sometimes saw for a short time after frontal
leucotomy.

Could this be the child described by McMa-
hon and McMahon (1982) who has the fits of
temper? The not-now-understood ‘animal pas-
sions’ of yesteryear are replaced with the sex of
today, and the sexual life of others attributed to
Gage. Could it be this combination of child-like
intellect and sexual passion that turns Gage into
a depraved child?

From the contexts in which the remarks occur,
I also suspect that the observations of patients
undergoing radical surgery or lobotomy are the
source for what is variously referred to as Gage’s
inability to plan (Lahey, 1992), to make or fol-
low any consistent life or long term plan (Kalat,
1996; Bloom & Lazerson, 1998), or to make and
carry out any plans (Carlson, 1994, 1995; Tavris
& Wade, 1997). All of these descriptions seem to
me to be different from Harlow’s ‘devising many
plans of future operation, which are no sooner
arranged than they are abandoned in turn for oth-
ers appearing more feasible’.

Gage as Metaphorical Alcoholic

Harlow says nothing about Gage’s drinking but
there are two little-known mentions of it in the
nineteenth century literature, so that the picture
of Gage as drinking heavily almost certainly has
a more modern source. The earliest of the mod-
ern references that I came upon is that by
Treisman (1968) who gives Fulton as the source
of his description of Gage being ‘frequently
drunk’. However, neither in that work, nor an-
other of the same year with which it may have
been confused, does Fulton say anything at all
about Gage’s drinking (Fulton, 1949a, 1949b).
In this second work there is a more general ref-
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erence to the effects of alcohol. Endeavouring to
convey what the behaviour of their chimpanzee
subjects was like after removal of the frontal
areas, Fulton drew a parallel, rather as Elder and
Miles (1902) had done with their patient, be-
tween ‘the fatuous equanimity of spirit” shown
by the chimpanzees and that of ‘the good na-
tured drunkard’. The parallel might just be the
basis of Treisman’s attribution.

Turning to the two nineteenth century refer-
ences to Gage’s drinking, we find they do not
constitute very strong evidence. The earliest is
that of Wilson (1879), and was found by Dr.
Fred Barker (1995). It occurs in the course of an
attack on phrenology in which Wilson asserted
that Gage’s intelligence had not been affected,
and then claimed that few would attribute ‘the
drinking habits which finally beset him’ to his
damaged brain. The other reference is one I
found and is some twenty years later than
Barker’s. Hughes (1897), giving no source,
wrote that Gage had led ‘an irregular life, in
which intemperance played a part’. We are enti-
tled to be suspicious of Hughes’ statement be-
cause he also says that whichever of Bowditch
or Warren showed him Gage’s skull at the Bos-
ton General Hospital in 1868, told him that Gage
‘was actually intellectually a brighter man after
than before the accident’.

Neither of these references seems to be cited
by anyone else who has written on Gage, includ-
ing those who class him as an excessive drinker.
I know that Dr. Barker regards the context of
Wilson’s remark, as well as the remark itself, as
being very weak evidence that Gage was a heavy
drinker. Nor is Hughes’ saying that intemper-
ance ‘played a part’ in Gage’s alleged irregular
life quite the same thing as saying he was a
drunkard. Together the references are far from
compelling. In the absence of other evidence, it
seems to me that the twentieth century attribu-
tion of excessive drinking to Gage may be based
on amisinterpretation of Fulton’s parallel. There
is certainly no evidence for the fable of Gage
drinking and brawling in questionable places,
being frequently drunk, becoming a drunkard, or
dying in careless dissipation (Smith A, 1984,
1985; Damasio H et al., 1994; Damasio AR,
1994).

Barnum’s Museum as Circus

Rather in the manner that a Bartlett might have
predicted, there are elaborations of Gage’s post-
accident history based on interpretations of
those parts of the story, usually the parts less
well-known to the authors, that can be fitted into
their existing cognitive frameworks. Thus, if the
circus in which Gage appears is specified, it is
Barnum’s Circus — because it is his circus and
not his earlier and once permanent museum in
New York City for which Barnum is now re-
membered. Beekman, Restak, and Steegmann
provide excellent examples of this point.
Steegmann (1962) quotes extensively from and
accurately summarises Harlow’s 1868 paper, but
errs in giving ‘Barnum’s Circus in New York’ as
one of the places to which Gage wandered. Sim-
ilarly, at the same points of their otherwise de-
tailed accounts, Restak (1984) says Gage
‘hooked up with P. T. Barnum and performed in
fairgrounds and circus tents around the country’,
and Beekman (1945) lapses into the vagueness
of having Gage exhibit himself ‘about the coun-
try’. More generally, if Gage is an exhibit or a
freak in an unspecified fairground, it is probably
because it is in that kind of place that one sees
(or once saw) exhibitions of freaks.

Similarly if Gage is untrustworthy, a liar, or
psychopath, that seems to be because his ‘recit-
als of his wonderful feats and hairbreadth es-
capes’ to his nephews and nieces have been fit-
ted into frameworks that place these larger kinds
of alterations among the consequences of frontal
damage. Incidentally, the family history (which
I have traced) shows he had acquired no ‘little
nephews and nieces’ until returning from Chile,
and the stories he told them are the only indica-
tions of his untruthfulness.

One of the most interesting elaborations to fit
Gage into an existing theoretical framework
gives a pseudo-biological explanation of the
changes. Weisfeld (1997) argues that orbito-
frontal damage generally causes an impairment
in pride and shame, the loss of concern for con-
scientious job performance, and the loss of the
most basic social courtesies. He then draws an
analogy between Gage’s behaviour and that of
monkeys with posterior orbito-frontal lesions.
Lesioned monkeys lose their positions in their
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dominance hierarchies, and show less aggres-
siveness and more inappropriate reactions to the
ranks of their cagemates. Weisfeld supposes
these changes parallel Gage’s reduced sensitiv-
ity to the reactions that others had to his reac-
tions toward them, and that it explains the lack
of deference he showed his fellows. Although
Weisfeld does not refer to it, there is consider-
able mention of a similar impairment in emo-
tional functioning as among the secondary psy-
chological effects that add to the fairly direct
effect of the brain damage on Gage’s social
behaviour (e.g., secondary effects in Altrocchi,
1980; Ruch, 1984; Bloom et al. 1985; Bloom &
Lazerson, 1988; Dworetzky, 1988; Sdorow,
1990; cf. Dimond, 1980, Beaumont, 1983 for the
direct effect). While all these explanations are
plausible, most of Gage’s behaviour here is sup-
position: we actually know nothing about
Gage’s aggressiveness, and most other artists
paint Gage as more aggressive, not less.

HARLOW AS FRONTAL LOBE THEORETI-
CIAN

Lately there is another attribution in the Gage
case of knowledge obtained elsewhere. Only this
time the attribution is to Harlow rather than to
Gage. Hanna and Antonio Damasio and their
colleagues attribute to Harlow ‘the perceptive
insight’ that there were ‘structures in the brain
dedicated to the planning and execution of per-
sonally and socially suitable behavior, to the
aspect of reasoning known as rationality’. They
assert that Harlow’s suggestions were not ac-
cepted at the time because (1) unlike the data
through which the lesions in Broca’s and Wer-
nicke’s aphasia were located, there were no au-
topsy data on the precise position of Gage’s le-
sion, and (2) reasoning and social behaviour, not
being extricable from ethics and religion, were
‘not amenable to biological explanation’
(Damasio H et al., 1994; cf. Damasio AR,
1994). Expanding on this suggestion, Hocken-
bury and Hockenbury (1997) have Harlow sug-
gesting or proposing explicitly that the frontal
lobes were involved in emotional behaviour, in
reasoning, in the capacity to plan and think, and

in decision-making. They add a third reason for
Harlow’s theoretical ideas not being accepted:
they were too close to the phrenological insis-
tence that the brain did have functions.

Pleasantly plausible as this story may seem,
there is absolutely nothing in Harlow’s pub-
lished or unpublished work that even hints at his
formulating a theory of frontal lobe functioning,
let alone an emotional/reasoning one. In his
1868 paper, Harlow neither made an explicit
case for ‘moral qualities’ being localised in the
brain nor put forward a theory that would ex-
plain how that could be. This was not because
thinking along those lines was not acceptable at
the time. Leaving the theories of Gall and the
phrenologists aside, there was a host of physiol-
ogists and psychologists from Marshall Hall on-
ward who proposed that conscience and the will
were functions of the cerebral hemispheres.
True, many of these were philosophical dualists
opposed to localisation; but many were not.
Even if the medullary keyboard on which Jo-
hannes Miiller’s mentalistic pianist played was
situated below the brain proper, it was the role
Miiller (1833-42/1833-1840) gave spontaneous
foetal movement that Bain (1855, 1859) eventu-
ally developed into a physiological theory of the
will (Macmillan, 19992a, 1992b).

If it were the merit of Bain to develop Miil-
ler’s suggestion that the basis of the will was
spontaneous movement, it was Ferrier’s (1876)
to found its mechanism on a physiological inhib-
itory process. That Bain’s and Ferrier’s ideas on
conscience and will were not accepted had noth-
ing to do with resistance based on ethics or reli-
gion. Bain’s notion of conscience being acquired
through fear, rather than being a God-given
quality, was not objected to on those grounds.
Nor was special exception taken to his notion
that conscience reflected the world of the child
in its mind and that that mind was located in the
child’s brain. A physiological basis for the will
like that proposed by Ferrier was accepted ex-
plicitly and whole heartedly by the most influen-
tial writers of the day, for example, Ribot (1874,
1894) in France, and Wundt (1896/1897) in Ger-
many.

What the theories of that time lacked was an
acceptable physiological mechanism that would
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explain how the brain performed such ‘higher’
psychological functions. What practically guar-
anteed their explanatory failure was the vague-
ness of the mechanisms then proposed. It is hard
to see how ethical or religious objections could
be relevant. Similarly with Ferrier’s later alter-
native — the attentional mechanism that he lo-
cated frontally (Ferrier, 1886). Was it any more
acceptable or unacceptable on religious or ethi-
cal grounds? I know of no attacks on either the-
ory of will, let alone that they were grounded in
ethical or religious considerations.

Nor is it really possible to argue that the
localisation of supposedly simpler functions like
movement and language was more readily ac-
cepted at that time. Even in 1868, one could not
be certain what was meant by their localisation,
and what the clinical evidence showed about
language was as debatable as H. Damasio et al.
claim the localisation of moral qualities to have
been. In fact, as both the papers of Marie
(1906a, 1906b) critical of Broca, and the more
than 1,200 studies considered by Moutier (1908)
in his massive evaluation of the literature indi-
cate, whether language was localised in any way
was still being debated very vigorously at the
beginning of the twentieth century.

CONCLUSION

Almost everyone agrees that science is different
from art. From the artist we expect that the es-
sentials of a serious subject will be conveyed
with power and conviction, and, terming it artis-
tic licence, we forgive or allow that some as-
pects of the truth may be sacrificed for artistic
effect. Scientific reports and interpretations are
governed by very different rules; one expects the
scientist to investigate phenomena without prej-
udice, to collect data comprehensively, and to
weigh conclusions judiciously. Scientific repre-
sentations are supposed to portray things as they
really are. Phrases that would correspond to an
essential feature of the end point of artistic
endeavour, such as ‘scientific licence’ or ‘scien-
tific effect,” not only do not exist, it is hard to
see what meaning they could have if they did.

Yet we are forced to draw on some such notions
if we are to understand the pictures of Phineas
Gage we find in much of the psychological, psy-
chiatric, medical, physiological, linguistic, and
general neuroscientific literature. To understand
Phineas Gage properly we have no alternative
but to do away with caricatures such as these
and return to Harlow’s original portrait.

REFERENCES

Ackerly SS, Benton AL (1948): Report of a case of
bilateral frontal lobe defect. Research Publications
of the Association for Research in Nervous and
Mental Disease 27: 479-504.

Adey WR (1974): Information processing in sensory
and motor systems. In: Adey WR, Birch LC,
Lindsley DB, Maddox J, May RM, Olds J, O’Neil
WM, eds., Brain Mechanisms and the Control of
Behaviour, London, Heinemann, pp. 326-342.

Aitchison J (1989): The Articulate Mammal: An Intro-
duction to Psycholinguistics, 3rd ed. London,
Unwin Hyman.

Altrocchi J (1980): Abnormal Behavior, New York,
Harcourt, Brace, Jovanovich.

Atrens DM, Curthoys IS (1982): The Neurosciences
and Behaviour: An Introduction, 2nd ed. Sydney,
NSW, Academic Press.

Anonymous (1851): A most remarkable case. Ameri-
can Phrenological Journal and Repository of Sci-
ence, Literature, and General Intelligence 13: 89,
col. 3.

Anonymous (1869). Bibliographical notices. Recovery
From the Passage of an Iron Bar Through the
Head. By John M. Harlow of Woburn. Boston: Da-
vid Clapp. Boston Medical and Surgical Journal
80: 116-117.

Bain A (1855): The Senses and the Intellect, London,
Parker.

Bain A (1859): The Emotions and the Will, London,
Parker.

Barker II FG (1995): Phineas among the phrenolo-
gists: The American Crowbar Case and nineteenth
century theories of cerebral localization. Journal of
Neurosurgery 82: 672-682.

Beaumont JG (1983): Introduction to Neuropsychol-
ogy, Oxford, Blackwell.

Beekman F (1945): A celebrated case of cerebral in-
jury. Bulletin of the History of Medicine 17: 521-
526.

Bigelow H. J (1850a): Dr. Harlow’s case of recovery
from the passage of an iron bar through the head.
American Journal of the Medical Sciences 20: 13-
22.



62 MALCOLM MACMILLAN

Bigelow H. J (1850b): Dr. Harlow’s case of Recovery
From the Passage of an Iron Bar Through the
Head, Philadelphia, PA, Collins.

Blakemore C (1977): Mechanics of the Mind, Cam-
bridge, Cambridge University Press.

Blakeslee S (1994, May 24, Tuesday): Old accident
points to brain’s moral center. New York Times,
Science Section, pp. BS, B8.

Bloom FE, Lazerson A, Hofstadter, L (1985): Brain,
Mind, and Behavior, New York, Freeman.

Bloom FE, Lazerson A (1988): Brain, Mind, and Be-
havior 2nd ed. New York, Freeman.

Blumer D, Benson DF (1975): Personality changes
with frontal and temporal lobe lesions. In: Benson
DF, Blumer D, eds., Psychiatric Aspects of Neuro-
logic Disease, New York, Grune and Stratton, pp.
151-170.

Bootzin RR, Acocella JR (1984): Abnormal Psychol-
ogy: Current Perspectives 4th ed. New York, Ran-
dom House.

Bootzin RR, AcocellaJR, Alloy LB (1993): Abnormal
Psychology: Current Perspectives 6th ed. New
York, McGraw-Hill.

Brickner RM (1934): An interpretation of frontal lobe
function based upon the study of a case of partial
bilateral frontal lobectomy. Research Publications
of the Association for Research in Nervous and
Mental Disease 13: 259-351.

Brickner RM (1936): The Intellectual Functions of the
Frontal Lobes, New York, Macmillan.

Brown H (1976): Brain and Behavior: A Textbook of
Physiological Psychology, New York, Oxford Uni-
versity Press.

Carlson NR (1994): Physiology of Behavior 5th ed.
Boston, MA., Allyn and Bacon.

Carlson NR (1995): Foundations of Physiological
Psychology 3rd ed. Boston, MA., Allyn and Bacon.

Chandler AD (1977): The Visible Hand: The Manage-
rial Revolution in American Business, Cambridge,
MA, Harvard University Press.

Clawson D (1980): Bureaucracy and the Labor Pro-
cess: The Transformation of US Industry, 1860-
1920, New York, Monthly Review Press.

Coleman JC, Butcher JN, Carson RC (1984): Abnor-
mal Psychology and Modern Life, Tth ed.
Glenview, IL, Scott, Foresman.

Coleman T (1965): The Railway Navvies: A History of
the Men who Made the Railways, London, Hutch-
inson.

Columbia-Greystone Associates (1949): Selective
Partial Ablation of the Frontal Cortex, New York,
Hoeber.

Crider AB, Goethals GR, Kavanagh RD, Solomon PR
(1983): Psychology, 2nd ed. Glenview, IL., Scott,
Foresman.

Damasio AR (1994): Descartes’ Error. Emotion, Rea-
son, and the Human Brain, New York, Grosset/
Putnam.

Damasio H, Grabowski T, Frank R, Galaburda AM,
Damasio AR (1994): The return of Phineas Gage:
Clues about the brain from the skull of a famous
patient. Science 264: 1102-1105.

Damasio AR, Van Hoesen GW (1983): Emotional
disturbances associated with focal lesions of the
limbic frontal lobe. In: Heilman KH, Satz P, eds.,
Neuropsychology of Human Emotion, New York,
Guilford, pp. 85-110.

Davison GC, Neale JM (1974): Abnormal Psychol-
ogy: An Experimental Clinical Approach, New
York, Wiley.

Dimond SJ (1980): Neuropsychology: A Textbook of
Systems and Psychological Functions of the Hu-
man Brain, London, Butterworths.

Dworetzky JP (1988): Psychology, 3rd ed. Minneapo-
lis/St. Paul, MI, West Publishing Co.

Eckstein G (1970): The Body has a Head, New York,
Harper and Row.

Elder W, Miles A (1902): A case of tumour of the left
pre-frontal lobe removed by operation. Lancet i:
363-366.

Ferrier D (1876): The Functions of the Brain, London,
Smith, Elder.

Ferrier D (1886): The Functions of the Brain, 2nd ed.
London, Smith, Elder.

Freeman W, Watts JW (1950): Psychosurgery in the
Treatment of Mental Disorders and Intractable
Pain, 2nd ed. Springfield, IL., Thomas.

Fromkin V, Rodman R (1983): An Introduction to
Language, 3rd ed. New York, Holt, Rhinehart and
Winston.

Fromkin V, Rodman R, Collins P, Blair D (1990): An
Introduction to Language, 2nd Australian ed. Syd-
ney, NSW, Holt, Rhinehart and Winston.

Fulton JF (1949a): Functional Localization in the
Frontal Lobes and Cerebellum, Oxford, Oxford
University Press.

Fulton JF (1949b): Physiology of the Nervous System,
3rd ed. New York, Oxford University Press.

Fulton JF (1951): Frontal Lobotomy and Affective
Behavior: A Neurophysiological Analysis, New
York, Norton.

Groves PM, Schlesinger K (1982): Introduction to
Biological Psychology, 2d ed. Dubuque, IO,
Brown.

Harlow JM (1848): Passage of an iron rod through the
head. Boston Medical and Surgical Journal 39:
389-393.

Harlow JM (1849): Letter in ‘Medical miscellany.’
Boston Medical and Surgical Journal 39: 506-507.

Harlow JM (1868): Recovery from the passage of an
iron bar through the head. Publications of the Mas-
sachusetts Medical Society 2: 327-347.

Harlow JM (1869): Recovery From the Passage of an
Iron Bar Through the Head. Boston, MA., Clapp.

Harmatz MG (1978): Abnormal Psychology,
Englewood Cliffs, NJ, Prentice-Hall.



RESTORING PHINEAS GAGE 63

Hart LA (1975): How the Brain Works: A New Under-
standing of Human Learning, Emotion, and Think-
ing, New York, Basic Books.

Henderson DK, Gillesipie RD (1944): A Text-book of
Psychiatry, 6th ed. London, Oxford University
Press.

Hockenbury DH, Hockenbury SE (1997): Psychology,
New York, Worth.

Hughes CD (1897): Neurological progress in Amer-
ica. Journal of the American Medical Association
29: 315-323.

Jackson JBS (1849): Medical Cases (Vol. 4, Cases
Number 1358-1929) (Pages 720 and 610).
Countway Library Mss., HMS b 72.4.

Jackson JBS (1870): A Descriptive Catalogue of the
Warren Anatomical Museum, Boston, MA., Wil-
liams.

Kalat JW (1981): Biological Psychology, Belmont,
CA., Wadsworth.

Kalat JW (1996): Introduction to Psychology, 4th ed.
Pacific Grove, CA., Brooks/Cole.

Kimble DP (1963): Physiological Psychology: A Unit
for Introductory Psychology, Reading, MA., Addi-
son-Wesley.

Kolb B, Whishaw 1Q (1985): Fundamentals of Human
Neuropsychology, 2nd ed. New York, Freeman.
Lahey BB (1992): Psychology: An Introduction, 4th

ed. Dubuque, 10, Brown.

Lefrancois GR (1980): Psychology, Belmont, CA.,
Wadsworth.

Levitt RA (1981): Physiological Psychology, New
York, Holt, Rhinehart, and Winston.

Licht W (1983): Working for the Railroad: The Orga-
nization of Work in the Nineteenth Century, Prince-
ton, Princeton University Press.

Luria A (1966): Higher Cortical Functions in Man,
translated by Haigh B. London, Tavistock. (Origi-
nal work published 1962).

McMahon FB, McMahon JW (1982): Psychology:
The Hybrid Science, 4th ed. Homewood, IL.,
Dorsey.

Macmillan MB (1986): A wonderful journey through
skull and brains: The travels of Mr. Gage’s tamp-
ing iron. Brain and Cognition S: 67-107.

Macmillan MB (1992a): Inhibition and the control of
behaviour: From Gall to Freud via Phineas Gage
and the frontal lobes. Brain and Cognition 19: 72-
104.

Macmillan M[B] (1992b, May): Phineas Gage and
Freud’s theory of thinking. Paper presented at the
Seminars on the History of Psychiatry and the Be-
havioral Sciences, New York Hospital-Cornell
University Medical Center, New York.

Macmillan M[B] (1996): Phineas Gage: A case for all
reasons. In: Code C, Wallesch C-W, Lecours A-R,
Joanette Y, eds., Classic Cases in Neuropsychol-
ogy, London, Erlbaum, pp. 243-262.

Macmillan M[B] (2000, in press): An Odd Kind of
Fame, Stories of Phineas Gage, Cambridge, MA.,
MIT Press.

Marie P (1906a): La troisiéme circonconvolution
frontale gauche ne joue aucun role spécial dans la
fonction de langage. La Semaine Médicale 26:
241-247.

Marie P (1906b): Revision de la question de 1’ aphasie:
I’Aphasie de 1861 a 1866; essai de critique
historique sur la genese de la doctrine de Broca. La
Semaine Médicale 26: 565-571.

Miller E (1993): Recovery from the passage of an iron
bar through the head. History of Psychiatry 4: 271-
281.

Morgan D, ed. (1981): Biological Science: The Web
of Life, 3rd ed. Canberra, ACT, Australian Acad-
emy of Science.

Morris CG (1988): Psychology: An Introduction, 6th
ed. Englewood Cliffs, NJ, Prentice-Hall.

Morris CG (1996): Psychology: An Introduction, 9th
ed. Upper Saddle River, NJ, Prentice-Hall.

Moutier F (1908): L’aphasie de Broca. Paris,
Steinheil.

Mowbray RM, Rodger TF (1963): Psychology in Re-
lation to Medicine, Edinburgh, Livingstone.

Mowbray RM, Rodger TF, Mellor CS (1979): Psy-
chology in Relation to Medicine, 5th ed. Edin-
burgh, Churchill Livingstone.

Miiller J (1833-1840): Elements of Physiology, trans-
lated by Baly W. London, Taylor and Walton.
(Original work published as Handbiich der
Physiologie 1833-1842).

Myers DG (1986): Psychology, New York, Worth.

Myers DG (1998): Psychology, 5th ed. New York,
Worth.

Patten TH (1968): The Foreman: Forgotten Man of
Management, New York, American Management
Association.

Penfield W, Evans J (1934): Functional defects pro-
duced by cerebral lobectomies. Research Publica-
tions of the Association for Research in Nervous
and Mental Disease 13: 352-377. (Original work
published 1932).

Penfield W, Evans J (1935): The frontal lobe in man:
A clinical study of maximum removals. Brain 58:
115-133.

Plotnik R (1996): Introduction to Psychology, 4th ed.
Pacific Grove, CA., Brooks/Cole.

Raymond JH (1905): Human Physiology, 3rd ed. Phil-
adelphia, PA., Saunders.

Restak RM (1984): The Brain,. New York, Bantam
Books.

Ribot Th (1874): English Psychology, New York,
Appleton.

Ribot Th (1894): The Diseases of the Will, 4th English
ed., translated by Snell MM. Chicago, Open Court.
(From the 8th. French edition).



64 MALCOLM MACMILLAN

Robin A, Macdonald D (1975): Lessons of Leucotomy,
London, Henry Kimpton.

Rosenhan D, Seligman MEP (1984): Abnormal Psy-
chology, New York, Norton.

Rosenzweig MR, Leiman AR (1982): Physiological
Psychology, Lexington, MA, Heath.

Ruch JC (1984): Psychology: The Personal Science,
Belmont, CA., Wadsworth.

Rylander G (1939): Personality Changes after Opera-
tions on the Frontal Lobes: A Clinical Study of 32
Cases, Copenhagen, Munksgaard.

Singer S, Hilgard HR (1978): The Biology of People,
San Francisco, CA., WH Freeman.

Sdorow L (1990): Psychology, Dubuque, 10., Brown.

Smith A (1984): The Mind, London, Hodder and
Stoughton.

Smith A (1985): The Body, Harmondsworth, Penguin.

Smith CUM (1970): The Brain: Towards an Under-
standing, London, Faber and Faber.

Smith RE (1993): Psychology, Minneapolis/St. Paul,
MI., West Publishing Co.

Standing Committee on Surgery (1850): Report.
Transactions of the American Medical Association
3: 345.

Steegmann AT (1962): Dr. Harlow’s famous case :
The ‘impossible’ accident of Phineas P. Gage. Sur-
gery 52: 952-958.

Stevens LA (1971): Explorers of the Brain, New
York, Knopf.

Stuss DT, Benson DF (1983): Emotional con-
comitants of psychosurgery. In: Heilman KH, Satz
P, eds., Neuropsychology of Human Emotion, New
York, Guilford, pp. 111-140.

Suinn RM (1970): Fundamentals of Behavior Pathol-
0gy, 2nd ed. New York, Wiley.

Tavris C, Wade C (1997): Psychology in Perspective,
2nd ed. New York, Longman.

Tow PM (1955): Personality Changes Following
Frontal Leucotomy, London, Oxford University
Press.

Treisman M (1968): Mind, body, and behavior: Con-
trol systems and their disturbances. In: London P,
Rosenhan D, eds., Foundations of Abnormal Psy-
chology, New York, Holt, Rhinehart, and Winston,
pp- 460-518.

Vincent JD (1996): Sexuality. In: Beaumont JG, Ken-
nedy PM, Rogers MIC, eds., The Blackwell Dictio-
nary of Neuropsychology, Oxford, Blackwell, pp.
661-665.

Walsh KW (1978): Neuropsychology: A Clinical Ap-
proach, Edinburgh, Churchill Livingstone.

Walsh KW (1985): Understanding Brain Damage: A
Primer of Neuropsychological Evaluation, Edin-
burgh, Churchill Livingstone.

Way P (1993): Common Labour: Workers and the
Digging of North American Canals 1780-1860.
Cambridge, Cambridge University Press.

Weisfeld GE (1997): Discrete emotions theory with
specific reference to pride and shame. In: Segal
NL, Weisfeld GE, Weisfeld CC, eds., Uniting Psy-
chology and Biology: Integrative Perspectives on
Human Development, Washington, DC, American
Psychological Association, pp. 419-443.

Wilson A (1879): The old phrenology and the new.
Gentleman’s Magazine 244: 68-85.

Windsor W (1921): Phrenology the Science of Char-
acter, Big Rapids, MI., Ferris-Windsor.

Wooldridge DE (1963): The Machinery of the Brain,
New York, McGraw-Hill.

Wundt W (1897): Outlines of Psychology, translated
by Judd CH. New York, Stechert. (Original work
published 1896)

Zimbardo PG, Ruch FL (1979): Psychology and Life,
10th ed. Glenview, IL, Scott, Foresman.



RESTORING PHINEAS GAGE 65

APPENDIX: THE PRIMARY DESCRIPTIONS OF PHINEAS GAGE
Pre-Accident

(a) From Harlow (1848): Gage was of ‘vigorous physical organization, temperate habits, and pos-
sessed of considerable energy of character.’

(b) From Harlow (1868, 1869): Gage was a ‘perfectly healthy, strong and active young man ... pos-
sessing an iron will as well as an iron frame; muscular system unusually well-developed —having had
scarcely a day’s illness from his childhood.” His temperament was ‘nervo-bilious,” and he was not
given to profanity.

Educationally and psychologically, ‘although untrained in the schools, he possessed a well-bal-
anced mind, and was looked upon by those who knew him as a shrewd, smart business man, very
energetic and persistent in executing all his plans of operation.’

Gage’s contractors then ‘regarded him as the most efficient and capable foreman in their employ.’
(c) From the Anonymous (1851) report in the American Phrenological Journal: Gage was ‘quiet and
respectful’ before the accident.

Immediate Post-Accident

(d ) From Harlow (1868, 1869): In April, 1849 ‘His physical health is good, and I am inclined to say

that he has fully recovered.’

(e) From Gage’s mother and brother-in-law (August, 1849, via J. B. S. Jackson, 1849):

‘abt. February he was able to do a little work abt. ye horses & barn, feedg. ye cattle &c.; that as ye

time for ploughing came [May or June] he was able to do half a days work after that & bore it well.’
‘He was weak and childish on getting home but now appears well in mind, exc. that his memory

seems somewhat impaired; a stranger wd notice nothing peculiar.’

(f) Standing Committee on Surgery (1850), Report: ‘A friend writes us, April 27th., 1850, that it is

certain his mental powers are greatly impaired. This is stated by the family to which he belongs, and

it is their belief that this degenerating process is still going on. He has also lost bodily powers al-

though this fact is not so clearly manifested as the deficiency of his mental faculties.’

(g) From the Anonymous (1851) report in the American Phrenological Journal: ‘after the man recov-

ered, and while recovering, he was gross, profane, coarse, and vulgar, to such a degree that his soci-

ety was intolerable to decent people.’

Psychological and Behavioural Changes
(h) Harlow (1868, 1869): ‘His contractors, who regarded him as the most efficient and capable fore-
man in their employ previous to his injury, considered the change in his mind so marked that they
could not give him his place again. The equilibrium or balance, so to speak, between his intellectual
faculties and his animal propensities, seems to have been destroyed. He is fitful, irreverent, indulging
at times in the grossest profanity (which was not previously his custom), manifesting but little defer-
ence for his fellows, impatient of restraint or advice when it conflicts with his desires, at times
pertinaciously obstinate, yet capricious and vacillating, devising many plans of future operation,
which are no sooner arranged than they are abandoned in turn for others appearing more feasible. A
child in his intellectual capacity and manifestations, he has the animal passions of a strong man.
Previous to his injury, although untrained in the schools, he possessed a well-balanced mind, and was
looked upon by those who knew him as a shrewd, smart business man, very energetic and persistent
in executing all his plans of operation. In this regard his mind was radically changed, so decidedly
that his friends and acquaintances said he was ‘‘no longer Gage.””’

In summary, ‘Mentally the recovery was only partial, his intellectual faculties being decidedly
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impaired, but not totally lost; nothing like dementia, but they were enfeebled in their manifestations,
his mental operations being perfect in kind, but not in degree or quantity.’

Subsequent History

(1) Harlow (1868, 1869): ‘He took to travelling and visited Boston, and most of the larger New Eng-
land towns, and New York, remaining awhile in the latter place at Barnum’s with his iron. 1851 he
engaged with Mr. Jonathan Currier, of Hanover, New Hampshire, to work in his livery stable. He
remained there without any interruption from ill health for nearly of quite a year and a half.’

In August 1852 ‘he engaged with a man who was going to Chili to establish a line of coaches at
Valparaiso. He remained in Chili ... nearly eight years, occupied in caring for horses, and often driv-
ing a coach heavily laden and drawn by six horses.’

His health failed and he left Chile for San Francisco. After ‘his health improved, and being anxious
to work he engaged with a farmer in Santa Clara, but did not remain there long. In February, [1860],
while sitting at dinner, he fell in a fit, and soon after had two or three fits in succession. He had no
premonition of these attacks, or any subsequent ill feeling.’

Harlow then quotes verbatim, with emphasis, from a letter by Gage’s mother or brother-in-law
‘Had been ploughing the day before he had the first attack; got better in a few days, and continued to
work in various places;’ could not do much, changing often, ‘and always finding something that did
not suit him in every place he tried.’

() From J. B. S. Jackson (1870): Phineas ‘went to work upon a farm’ (singular) but the plural is used
after the first convulsion, ‘In a few days he was better, and did at different times, various kinds of
work.’

(k) From Harlow (1868, 1869): ‘His mother ... informs me that Phineas was accustomed to entertain
his little nephews and nieces with the most fabulous recitals of his wonderful feats and hair-breadth
escapes, without any foundation except in his fancy. He conceived a great fondness for pets and
souvenirs, especially for children, horses and dogs — only exceeded by his attachment for his tamp-
ing iron, which was his constant companion during the remainder of his life.’

(1) Three months after this first convulsion, on the 18th. of May, Phineas left Santa Clara to return to
his mother. Two days later, at 5 a.m., he had a severe convulsion. Despite his being bled, the seizure
was the first of a series that were repeated frequently over the next day and night and Phineas Gage
expired, Harlow says, at 10 p.m. on 21st. May, 1861.

(1) From Macmillan (1986): Gage died on 21st. May 1860 [Funeral and interment records to be partly
reproduced in Macmillan, 2000, in press] and no post-mortem study was conducted. The body was
exhumed in [? December 1867], the skull removed, and taken to Harlow who reported on the damage
to it and the changes in Gage in 1868.



