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Figure 4.1 Richard Owen (left) and Thomas Huxley examining a water baby. Drawing
by Linley Sambourne from a 1916 edition of Charles Kingley’s novel for children, Water

Babies, originally published in 1863. It includes a spoof of the hippocampus minor
controversy.
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Tue HirpocaMPUS MINOR AND MAN’S PLACE IN NATURE:
A CaAse STuDpY IN THE SociAL CONSTRUCTION
OF NEUROANATOMY

In midnineteenth-century Britain, the possibility of evolution and particularly
the evolution of humans from apes was vigorously contested. Among the
leading antievolutionists was the celebrated anatomist and paleontologist Rich-
ard Owen, and among the leading defenders of evolution was T. H. Huxley
(figure 4.1). The central dispute between them on human evolution was
whether or not man’s brain was fundamentally unique.

This chapter considers the background of this controversy, the origin and
fate of the term hippocampus minor, why this structure became central to the
question of human evolution, and how Huxley used it to support both Dar-
winism and the political ascendancy of Darwinians. The account illustrates both
the extraordinary persistence of ideas in biology and the role of the political
and social matrix in the study of the brain.

EvoiLurioN AND VicTORIAN PoOriTICS

For several decades before the publication of the Origin of Species in 1859, debate
raged in Britain over the possibility of the transmutation of species and,
especially, of an ape origin for humans. At the beginning of the century ].B.
Lamarck elaborated the first coherent theory of evolution and unambiguously
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included humans. He thought that evolution involved continuous upward
progress, an inevitable transformation of lower into upper forms of life. His
“progressivism,” as well as his materialism and his belief in the inheritance of
acquired characteristics, made Lamarck very appealing to the London and
Edinburgh radicals of the day. They took his idea that biological evolution
implies progress and improvement and applied it to society to demand social
evolution and social progress. Some of the transformations.they advocated were
the end of aristocratic and established church privilege, introduction of universal
suffrage, reform of medical care and medical education (many were physicians),
education for women, and similar radical reformist notions. Correspondingly,
the conservative Oxbridge scientist-clergymen who dominated eatly Victorian
science saw Lamarck as a direct threat to the established order of Church and
State.!

Evolutionary ideas and their radical political and theological implications
became more widespread with the publication in 1844 of Vestiges of the Natural
History of Creation by Robert Chambers, a scientific amateur who published
anonymously because of the very real threats of blasphemy laws and economic
and political persecution.? Vestiges argued for both cosmic and biological evo-
lution, and adopted Lamarck’s idea that evolution implied improvement.
Chambers’s arguments for biological evolution included the location of simpler
fossils in older strata, the fundamentally similar anatomical organization of all
groups of animals, and tendencies of embryos to go through stages similar to
their putative ancestors. The book was a sensational best-seller, with some
24,000 copies sold in the next ten years compared with 9,500 for Darwin’s
Origin over a similar period. That Chambers was a successful publisher, expert
in marketing popular science, undoubtedly helped.

The scientific establishment reacted rather violently to Vestiges. Adam
Sedgwick, professor of geology at Cambridge, president of the Geological
Society, and a future president of the British Association for the Advancement
of Science, wrote a 500-page plus review of this “beastly book” to place “an
iron heel upon the head of the filthy abortion and put an end to its crawlings”
in which he made clear that the problem was not merely scientific:
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The world cannot bear to be turned upside down . . . I can see
nothing but ruin and confusion in such a creed. . . . If current in
society it will undermine the whole moral and social fabric and

inevitably will bring discord and deal mischief in its train . . .
In a letter to Charles Lyell he went further:

if the book be true . . . religion is a lie; human law is a mass of
folly, and a base injustice; morality is moonshine; our labours for

the black people of Africa were the works of madmen . . .

The Rev. Sedgwick seems to have been particularly incensed that a book for
the general public (and therefore for women too) dealt with such topics as

pregnancy and abortion, and he cautioned that*:

our glorious maidens and matrons . . . not soil their fingers with
the dirty knife of an anatomist neither may they poison the strings
of joyous thought and modest feeling by listening to the seductions
of this author . . .

T. H. Huxley, later to be the great battler for evolution, was almost as brutal,

” «

his review using such terms as “foolish fantasies,
5

pretentious nonsense,” and
“work of fiction.”

Despite the establishment attacks on it, Vestiges was a popular success, so
much so that Disraeli parodied its fashion in middle-class salons in his 1847
novel Tancred.5 Chambers gave ammunition to the radicals and socialists, who
used the book’s ideas of biological progress to demand social progress.” Cham-
bers certainly made many factual errors and uncritical speculations, yet, as Mayr
wrote, “it was he who saw the forest where all the great British scientists of
his period (except Darwin) only saw the trees.” Chambers’s book helped make
both the scientific and lay world ready for the far more coherent and compelling
arguments in the Origin, a debt that Darwin later acknowledged. Furthermore,

139



CHAPTER 4

it influenced A.R. Wallace, codiscoverer of natural selection. It may also have
had a significant effect on Darwin himself, as Darwin’s son Francis later reported
that his father’s copy was well read and annotated.®

Lamarck’s and Chambers’s explicit and graphic descriptions of the trans-
formation of ape into human piqued popular interest in the apes and monkeys
Victorian imperialism was now bringing to Britain in increasing numbers.
Chimpanzees were dressed in human clothes at the London Zoo, and anthro-
pomorphic prints of them implied the proximity that these authors made
explicit.” This “beastialization” of man implicitly supported the idea of evolu-
tion, which in turn implied materialism and social transformation, thereby
threatening the established church and state. The leading figure to combat this
threat was Professor (later Sir) Richard Owen, and he was superbly placed to
do so.

OWEN SEPARATES MAN FROM THE APES

Owen had been elected to the Royal Society by the age of thirty, was
Hunterian Professor at the Royal College of Surgeons, and became superin-
tendent of the Natural History Department of the British Museum, which gave
him a monopoly on dissecting animals that died in the London Zoo. He was
easily England’s leading paleontologist and anatomist, the “British Cuvier.” He
also became socially well connected; he received a London residence from the
queen, dined with Prince Albert and the Prince of Wales, and lectured to the
Royal Children on zoology. Nor was his political conservatism only theoretical:
when the Chartists (advocating universal male suffrage, equal electoral districts,
the end of property qualifications for members of parliament, and similar
reforms) were thought to threaten London with their militant marches and
violent demonstrations, he joined the militia of urban gentry to defend, quite
literally, the status quo.'® ‘

In the years before the publication of the Origin, Owen wrote a series of
papers comparing the muscles and bones of apes with those of humans. He
stressed the differences between them and used these differences to argue for
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their independent origin and the impossibility of the transmutation of one into
the other. One major line of argument was that the anatomical details of the
leg and foot of the orang-utan were quite incompatible with the animal
standing erect and walking like a human. Lamarck’s simple-minded notion of
an ape climbing down from a tree and becoming a man was clearly wrong,
Another theme concerned the similarities of the heads and faces of humans and
chimpanzees. Prior to Owen’s work, infant but not mature chimpanzees had
been described; infant chimps have faces and heads very similar to those of
human children (a phenomenon now known as neoteny), making a close
relationship plausible. Owen obtained the skull of a mature chimp and, describ-
ing its bony ridges for holding strong Jaw muscles, its protruding jaws, and its
threatening canines, contended that it was far more bestial than a baby chimp’s
and too much so to be a close relative of man.!!

Then, at the peak of his career, he wrote a paper that within a few years
was repudiated by the scientific community and ridiculed in the popular press,
and fixed him in the history books for an egregious triplet of errors rather than
for his over 600 scientific papers, many of which had made significant contri-
butions. The paper, “On the Characters, Principles of Division and Primary
Groups of the Class Mammalia,” was read at a meeting of the Linnean Society
and again as the Rede lecture at Cambridge University, on the occasion of
Owen receiving the first honorary degree ever given by that university.2? The
startling part of this paper was a new classification of mammals that stressed the
gap between human and ape. Its timing was probably spurred by Owen’s
realization that Darwin was about to publish his book on transmutation.

In the eighteenth century, Linnaeus had put men, apes, monkeys, and
lemurs (and bats) into a single order, Primates, and this grouping, minus bats,
had been accepted by most zoologists. Owen now rejected this dominant
tradition and placed humans apart from all other primates and indeed from all
other mammals in a separate subclass, the Archencephala (“ruling brain”). He
did so on three anatomical criteria, all of them concerning the brain. Presum-~
ably, he chose brain structures because of the human’s mental uniqueness and
superiority. Furthermore, to strengthen his theory of the lack of continuity
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between man and animals, he maintained that these three structures were
actually found exclusively in humans, rather than merely being larger or
different than in animals. He sought a truly qualitative difference between man
and beast and he wanted it based on anatomical science.

The first fundamental difference he claimed was that only in the human
does the “posterior lobe” (i.e., the posterior of the cerebrum) extend beyond
the cerebellum. He supported this with illustrations contrasting the brain of a
chimpanzee with that of a Negro. The comparison of a Negro brain with an
ape brain was common in the nineteenth and extended well into the twentieth
century. The rationale was that as the “lowest” race with “therefore” the least
developed brains, blacks were the most appropriate comparison with animals.
This view was nearly universal among nineteenth-century scientists, even those
such as Darwin who were ardent abolitionists.”> The most often illustrated
nonwhite brain was that of the famous “Hottentot Venus” (Saartjie Baartman),
who was exhibited in London and Paris and described in detail by many of the
leading anatomists of the day, including Paul Broca and Georges Cuvier, both
when she was alive and after her death and dissection.'

The second difference proposed by Owen was that only humans have a
posterior horn or cornu in their lateral ventricles. The third and most important
difference was that only humans have a hippocampus minor. These extraordi-
nary claims were supported by no citations to the literature, no brain sections,
and no illustrations other than those just mentioned. Near the end of the paper,
Just in case the reader overlooked the importance of the missing hippocampus
minor and the other supposed deprivations of the animal brain, Owen wrote:
“Thus, [man] fulfills his destiny as the supreme master of this earth and of the
lower creation.” When Darwin read Owen’s paper he commented, “I cannot
swallow Man . . . [so] . . . distinct from a Chimpanzee . . . I wonder what a
Chimpanzee wd say to this?”!®

In the following section I describe what the hippocampus minor actually
is, since the term has disappeared from contemporary neuroanatomy. Next
I discuss Huxley’s challenge to Owen’s new classification of man and how
he used the hippocampus minor to repudiate Owen and irreparably damage
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his scientific credibility, thereby facilitating the acceptance of Darwin’s ideas.
After 1 consider the origins of Owen’s criteria for humanness, I address some

consequences and implications of the debate.
Tue Hrppocamprus MINOR

The hippocampus minor is a ridge in the floor of the posterior horn of the
lateral ventricle caused by the deep inward penetration of the calcarine fissure.
The original term for the hippocampus minor was calcar avis, and this is the
one that is used today. It is not easily visible in coronal, sagittal, or horizontal

sections but is clearly discernable on blunt dissection, exposing the posterior

horn from above (figure 4.2). Where did this physically unimpressive and, to

the contemporary neuroscientist, unimportant, structure get its names?

In a top-down dissection through the human brain, the hippocampus is

T A

a particularly prominent feature on the floor of the lateral ventricle. It received
its modern name from Aranzi (Arantius), a student of Vesalius in 1564, because
its features reminded him of the sea horse, or hippocampus. Another somewhat
less prominent structure, also visible in this approach, is a ridge on the floor of
the posterior horn of the ventricle. As it resembles the spur on a bird’s leg, this
ridge was named calcar avis, from the Latin for cock’s spur. In systemizing brain
nomenclature in 1786, Vicq d’Azyr renamed these two ventricular structures.
The calcar avis was named the hippocampus minor, and the hippockampus
became the hippocampus major. Things got a bit bizarre for a while when
Meyer in 1779 erroneously used the word hippopotamus instead of hippocam-
pus, which was maintained by several authors until Burdach straightened things
out in 1829.16

The terms calcar avis and hippocampus minor continued to be used

interchangeably until the later part of the nineteenth century, when the latter

term disappeared, having been officially expunged in the 1895 edition of
Nomina Anatomica. This disappearance may have been related to the ridicule

and controversy that swirled around the term in the debates we are about to

%

i

relate. At this time hippopotamus again was substituted for hippocampus, but
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Figure 4.2 Modern drawing of a human brain dissection showing the hippocampal formation and the
calcar avis in the floor of the lateral ventricle (from Carpenter and Sutin, 1983, with permission).

in jest, as in Charles Kingsley’s Water Babies,'” as we will see. The contrasting
designation hippocampus major for what is now called the hippocampus lin-
gered for a few more years, and then also fell out of use. Whereas the
hippocampus minor was virtually absent from anatomy textbooks by the turn
of the century, it survived in those more conservative sources, dictionaries (e.g.,
Webster’s New International Dictionary, 2nd ed., 1957), and encyclopedias (e.g.,
Encyclopedia Britannica, 13th ed., 1926).

Before returning to the fate of Owen’s proposals for the hippocampus
minor it may be helpful to summarize the state of contemporary knowledge of
brain function. The year 1858 can be viewed as a time after the fertilization
but before the birth of modern neuroscience. The phrenological movement
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initiated by Gall and Spurzheim at the turn of the nineteenth century had
popularized the idea of the cerebrum as a collection of organs with different
psychological functions, and focused attention on the functions of the cerebral
cortex. Gall’s errors of equating skull features with brain morphology had been
realized in the scientific community, and the search for correlations between
the site of cerebral damage and symptom had begun in humans and animals.
Flourens’s experimental work on pigeons and other animals in the 1820s had
simultaneously demolished the extreme localization of phrenology and made
the idea of more limited localization of function readily acceptable.!® However,
at the time of Owen’s paper, no convincing evidence existed for the specific
functions of any portion of the mammalian cerebrum; the hippocampus minor
Wwas no more a terra incognita than any other area.

In the years immediately after Owen’s paper, three crucial events oc-
curred in the understanding of brain function. The first was Broca’s demon-
stration in 1861 of an area critical for speech in the left frontal lobe. It was the
first generally accepted localization of psychological function in the human
brain and it was viewed at the time as a vindication of Gall. The second was
Fritsch and Hitzig’s production of specific movements by electrical stimulation
of discrete motor centers of the cortex in 1870. The third was the discovery
of the sensory areas of the cortex, which followed soon thereafter.!?

T. H. Huxi1ey As Younc BuiLpoc

Thomas Henry Huxley was twenty-one years Owen’s junior and was hostile
to the older scientist almost from the beginning of his scientific career. In 1850
Huxley had just returned from a four-year voyage aboard the H.M.S. Rattle-
snake. Unlike Darwin’s status on the Beagle as gentleman naturalist, Huxley had
been a lowly assistant surgeon, and what research he did was on his own time.
It was good enough, particularly that on coelenterates, that he was elected to
the Royal Society in 1851. Yet, for several years after returning, he was without
a job or research funds (but with a fianceé waiting in Australia).2’

In this period, Owen supported Huxley’s candidacy for the Royal Society
and wrote several letters of recommendation for him for various teaching or
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research posts. At the end of 1852, Huxley wrote Owen for yet another letter
of recommendation, this time to the Navy. When Owen failed to answer in
the next ten days, Huxley wrote again, and still did not receive an answer. Four
days later the men happened to meet and Huxley described the confrontation
in a letter in a way that nicely epitomizes the personalities of the junior and

senior scientists?!:

Of course I was in a considerable rage. . . . I was going to walk
past, but he stopped me, and in the blandest and most gracious
manner said, “I have received your note. I shall grant it.” The phrase
and the implied condescension were quite “touching,” so much
that if I stopped for a moment longer I must knock him into the
gutter. I therefore bowed and walked off.

Owen sent the recommendation a few days later and the Navy gave
Huxley funds to complete publication of his research from the voyage. Yet
during this time Huxley repeatedly attacked Owen, but only privately, writing,
for example, that “Owen is both feared and hated” and that “he [Huxley] felt
it necessary always to be on guard against him [Owen].” He even thought that
Owen was blocking publication of his papers and taking his grant money, both
charges apparently without justification. He wrote to his sister in 185222

Let him [Owen] beware. . . . On my subjects I am his master and
am quite ready to fight. . . . And although he has a bitter pen . . .

I can match him . . .

Finally, in 1854 Huxley secured a position teaching natural history at the
Government School of Mines. He kept it for another thirty years, eventually
turning down chairs at Oxford and Harvard, among other places. By this time
the school had become the Royal School of Science and would eventually
become Imperial College. No longer needing job references from Owen,
Huxley’s attacks on his senior became more public. Huxley’s scientific critiques
of Owen in the late 1850s included ones on the subjects of parthenogenesis,
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on the presence of an anus in a group of brachiopods, on Owen’s classification
of Invertebrates, and on his comparative anatomy textbook. With Owen in the
chair, Huxley’s Croonian lecture to the Royal Society in 1859 was a violent
critique of Owen’s theory that the skull is composed of fused vertebrae. This
was part of Owen’s theory of archetypes, that there was a basic pattern to which
all vertebrates conformed. This theory largely derived from the idealistic mor-
phology of Naturphilosophie, whose origin was the Platonic Romanticism of
Goethe and Schiller. Contemporary skull nomenclature stems from this effort
of Owen.?

The final personal breach between Huxley and Owen came in 1857
when Owen gave a successful series of lectures on paleontology at the Gov-
ernment School of Mines.?* They were attended by various luminaries such as
the Duke of Argyll (then Postmaster General and later president of the Royal
Society), Sir Chatles Lyell, and David Livingston. In this connection Owen
listed himself in a medical directory as “Professor of Comparative Anatomy and
Paleontology” in the School of Mines. Huxley was infuriated at this intrusion
into his territory and complained to the editor of the directory:

Mr. Owen holds no appointment whatever at the Govt. School of
Mines, and as I am the Professor of General Natural History (which
includes Comparative Anatomy and Paleontology) in that Institu-

tion you will observe that the statement . . . is calculated to do me
injury.

To a friend, Huxley wrote?:

I have now done with him, personally. I would as soon acknowl-

edge a man who had attempted to obtain my money on false
pretenses.

Although scientific controversy tended to be much more openly nasty in

Victorian England than it is today, the Owen-Huxley antagonism was extreme
even by standards of the time, and it had far from peaked at the time of this
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territorial dispute. Huxley’s youthful arrogance, hot temper, and anticlericism,
and Owen’s stubbornness, superciliousness, and religiosity served to exaggerate
their scientific differences. The fact that both came from lower middle-class
backgrounds, and Owen eagetly sought and Huxley tended to resist social
ascent, probably further exacerbated their differences. Of course, in a few
decades the amateur naturalist-clergyman Oxbridge establishment would give
way to the professional scientist establishment with the Right Honorable
Huxley and his friends in the X Club at its very center.?®

By the end of the 1850s, under Darwin’s tutorial, Huxley was gradually
accepting the idea of transmutation and what it implied about the origin of
humankind; his prepublication reading of the Origin finally made him a total
_convert to the idea of evolution. Like most of Darwin’s contemporaries,
however, he never really accepted and probably never grasped Darwin’s
core contribution, the concept of natural selection operating on random

variation.?
THE OXFORD MEETING OF THE BRITISH ASSOCIATION, 1860

The British Association for the Advancement of Science was the largest scien-
tific organization in Britain and its annual meetings were the most public. Its
meetings were reported and commented on in the press, even in the popular
dailies. The serious weeklies, particularly the Athenaeum, usually carried detailed
reports of the major papers presented. In anticipation of the 1858 annual
meeting in Leeds, Huxley had written “The interesting question arises, shall I
have a row with the great O. there?” Two years later he got what was obviously
his wish.

The 1860 meeting in Oxford of this “parliament of science” was the first
after the publication of the Origin of Species and, as a result, interest in it was
high among the lay and scientific public. By this time the Origin had been
discussed in detail in virtually all the serious press. Reviews covered the

spectrum from slashing attacks by Owen (thinly anonymously) in the Edinburgh

148




Tue HirrocaMrus MINOR AND MAN’s PLace IN NATURE

Review and by Samuel Wilberforce, Bishop of Oxford, in the Quarterly Review
to the undiluted enthusiasm of T. H. Huxley in both the very respectable Times
(anonymously) and the radical Westminster Review. Darwin called Owen’s as-
sessments “extremely malignant,” Wilberforce’s “uncommonly clever,” and
Huxley’s “brilliant.” As had become his custom for virtually all public scientific
meetings because of his chronic illness, Darwin himself did not attend, but
eagerly awaited news particularly from his closest colleagues, botanist J. D.
Hooker and Huxley.?

On Thursday, June 28, the opening day of the meeting, after a paper
entitled, “On the Final Causes of the Sexuality of Plants with Particular
Reference to Mr. Darwin’s Work,” the chair called on Huxley for his com-
ments. According to a report in the Athenaeum, the leading contemporary
intellectual weekly, Huxley declined to comment because:

he felt a general audience in which sentiment would unduly inter-
fere with intellect, was not the public before which such a discus-
sion should be carried out.

Owen then asked for the floor to present facts “by which the public
could come to some conclusions . . . of the truth of Mr. Darwin’s theory.” He
then repeated his argument that the brain of the gorilla was more different from
that of man than from that of the lowest primate particularly because only man
had a posterior lobe, a posterior horn, and a hippocampus minor. Hence, the
descent of humans from apes, a crucial implication of Darwin’s ideas, was
impossible.

Then Huxley rose and “denied altogether that the difference between
the brain of the gorilla and man was so great,” making a “direct and unqualified
contradiction” of Owen. In support of his position, Huxley cited previous
studies and promised to defend his arguments in detail elsewhere.? He did so,

as we will see, repeatedly over the next three years.
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The next day Huxley was planning to leave the meeting because Bishop
Wilberforce was rumored to be planning to “smash Darwin,” and Huxley was
afraid that the “promised debate would be merely an appeal to prejudice in a
mixed audience before which the scientific arguments of the Bishop’s oppo-
nents would be at the utmost disadvantage.” The Bishop had a first-class degree
in mathematics, which supposedly made him an authority on science. Owen
was staying with Wilberforce, prepping him for the debate, just as he had helped
him with a very negative review of the Origin. That afternoon Huxley ran
into Robert Chambers, who by now was generally believed to be the author
of Vestiges, the revolutionary tract on evolution. On hearing that Huxley was
planning to leave, Chambers “vehemently” urged him not to “desert them.”
Huxley recalled replying, “Oh! If you are going to take it that way I'll come.”*

The next day the lecture room was packed, and when Dr. Draper from
New York finished his lecture, “The Intellectual Development of Europe
Considered with Reference to the Views of Mr. Darwin and Others that the
Progression of Organisms Is Determined by Law,” the Bishop of Oxford rose
and spoke for “full half an hour . . . ridiculing Darwin badly and Huxley
savagely,” and in general repeating arguments from his review of the Origin.
Then turning to Huxley, and referring to the clash two days earlier between
Owen and Huxley over brain anatomy and the relatedness of man and ape,
“he begged to know was it through his grandfather or his grandmother that he
claimed descent from a monkey?” Huxley supposedly turned to his neighbor
saying, “The Lord has delivered him into mine hands.”

Huxley rose, calmly, in his memory, but “white with anger” according
to others, and defended Darwin’s theory as “the best explanation of the origin
of species which had yet been offered.” He concluded with the most famous
repartee in the history of science, that:

he was not ashamed to have a monkey for his ancestor; but he
would be ashamed to be connected with a man who used great

gifts to obscure the truth.

Some accounts were stronger ending:
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I should feel it a shame to have sprung from one who prostituted

the gifts of culture and eloquence to the service of prejudice and
of falsehood.

According to one report:

as the point became clear there was a great burst of applause, one
lady fainted and had to be carried out, I for one jumped out of my
seat, no one who was present can ever forget the impression it

made.

Other speakers followed, including FitzR oy, now Admiral, formerly Captain
of the Beagle, regretting the publication of Darwin’s book, and John Lubbock,
pioneering ethologist, accepting the Darwinian hypothesis as the best available.
Speaking last and at length, J. D. Hooker gave a detailed refutation of Wilber-
force and defense of Darwin using his expertise as a botanist and biogeographer.

Years later, particularly after accounts of these events were published by
Huxley and Darwin’s sons, the exchange between Huxley and Wilberforce
took on a exaggerated mythic existence as the “Great Battle in the War between
Science and Religion,” the most famous nineteenth-century battle after Wa-
tetloo, in which Huxley committed “forensic murder” and Wilberforce “in-
voluntary martyrdom.” At the time, however, each man believed himself the
victor. Furthermore, Hooker thought he, rather than Huxley, had demolished
Wilberforce. The audience seems to have been divided among these three
views; the Athenaeum summarized it all as “uncommonly lively.” Jensen criti-
cally reviewed the contemporary reports, the recollections of the participants,

and the large and ever growing secondary literature on this so-called debate.?!

THE “BUuLLDOG” AND “GLADIATOR-GENERAL FOR

SCIENCE” ATTACKS??

Huxley had been waiting and preparing for his attack on Owen at the British

Association meeting for some time. As soon as he read Owen’s new classifica-
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tion scheme separating humans from other primates on the basis of brain
structure, he began systematically to dissect monkey brains. He soon realized
the magnitude of Owen’s errors and saw his opportunity to “nail . . . [Owen]
. . . that menditous humbug . . . like a kite to the barn door.” He said nothing
publicly until his contradiction in the opening session of the 1860 Oxford
meeting. After that, as promised, he began to attack Owen’s claims in print and
with a vengeance. He used his new journal, Natural History Review, as a major
platform. He had just founded it as 2 pro-Darwin and anticlerical (“episcopo-
phagous”) organ.®

The opening of Huxley’s campaign came in 1861 in the first issue.3
There he attacked the three claims of Owen, that only man’s cerebrum covered
the cerebellum (the posterior lobe), that only man had a posterior horn in his
lateral ventricle, and that only man had a hippocampus minor. He did so with
a barrage of citations, quotations, and personal communications from leading
anatomists in Britain and abroad. Huxley was interested in doing more than
proving Owen wrong. He wanted to prove him dishonest as well. Thus, he
put great emphasis on quoting three particular sources that Owen must have
known about, and stated that in failing to mention them he was “guilty of
willful and deliberate falsehood.”

The first of these sources was Owen himself in a monograph that was a
major factor in establishing the man’s anatomical reputation, and that antedated
Vestiges and Owen’s antipathy to transmutation. In it Owen briefly notes that
the cerebral hemispheres of the baboon and chimpanzee extend beyond the
cerebellum,

The second authority was F. Tiedemann, a distinguished German anato-
mist from whose 1836 paper in the Philosophical Transactions Owen copied,
without attribution, the drawing of the Negro brain in his classification paper.
Huxley quoted earlier papers by Tiedemann describing, in infrahuman primates,
the cerebrum extending beyond the cerebellum and a posterior horn in the
lateral ventricle. He was a little misleading here, since in the paper from which
Owen obtained the drawing of the Negro brain, illustrations of orang-utan and
chimpanzee brains actually show the cerebrum not extending beyond the
cerebellum. Huxley also rather quickly passed over Tiedemann’s earlier failure
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to find a hippocampus minor in any animal other than man.*® (The point of
Tiedemann’s 1836 paper, incidentally, was to argue, rather iconoclastically, for
the neuroanatomical, intellectual, and moral equality of whites and blacks. To
support their anatomical equality, he showed the brain of the “Hottentot
Venus” and claimed, unlike several other anatomists, that it is essentially
identical to the brains of Europeans. To support his claim of intellectual and
moral equality, Teidemann provided a list of distinguished black clergyman,
intellectuals, artists, and political leaders.)

The third source Huxley used to impugn Owen’s integrity was a paper
by Dutch anatomists J. L. C. Schroeder van der Kolk and W. Vrolik.*” Again
Owen must have seen this paper since that is where he obtained, again without
attribution, his illustration of a chimpanzee brain showing its cerebellum un-
covered by the cerebrum. In this paper the authors clearly described a posterior
horn and a hippocampus minor in the chimpanzee. As to their figure showing
the exposed cerebellum, Huxley quoted Gratiolet, the leading brain anatomist
of the day, that this specific figure was greatly distorted and misleading because
of the way the brain was removed from the skull. Tiedemann’s drawings of
both the orang-utang and the chimpanzee showed the same distortion.® This
must have been a common error and not quite the absurdity Huxley claimed.
Animals, and certainly rare apes, were not perfused with a fixative for anatomi-
cal purposes when they were still alive, as is done today, under anesthesia, for
optimal histological fixation. Rather, when they died, usually in a zoo, their
brains were removed and placed in a preservative. Under these conditions the
kind of distortion that misled Owen and his sources must have been common
indeed.

Owen’s Linnean (1858) and Rede lectures (1859) on the classification of
mammals were identical except for a footnote missing from the latter. In that
note Owen said he was unable to shut his eyes to the “all-pervading similitude
of structure which makes the determination of the differences between” human
and chimpanzee “so difficult.” He presumably originally included this comment
to stress the importance of his three new cerebral criteria for distinguishing
human and ape, but then may have omitted it in the republication because he
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realized it undercut his theory. In any case Huxley, here and many times again,
reveled in quoting this footnote, which he treated as the ultimate hoisting
petard.

At the end of his Natural History Review paper, Huxley readily admitted
several differences between the human brain and that of the higher apes, such
as size, relative proportions of different parts, and the complexity and number
of convolutions. These he believed were “of no very great value” because they
were the same as those between the brains of the “highest” and “lowest” human
races “though more in degree.” He then took exception to Tiedemann’s view
that the brain of a black was no different from that of a European, since this
weakened his view of the continuity between human and ape, with the “lower”
races of man intermediate. In any case, he concluded, the brains of monkeys
“differ far more widely from the brain of an orang than the brain of an orang
differs from that of man” and therefore, Owen’s dividing the two by cerebral
characters was wrong.

As soon as this paper appeared Huxley sent the “Lord Bishop of Oxford”
a reprint of it with a short note to “draw attention” to it as a “full justification
for contradicting Owen at the Oxford British Association meeting.” Wilber-
force answered politely.* When Darwin read Huxley’s paper he congratulated
him and called the paper a “complete and awful smasher . . . for Owen.” As
to Owen, he called Huxley a “humbug” for omitting the footnote on the
similarity of man and apes in his Rede lecture to the “orthodox Cambridge
dons. ™40

The second issue of the Natural History Review contained an article on an
orang-utan brain by George Rolleston, who had won the chair of anatomy at
Oxford, with Huxley’s help over a candidate of Owen’s. The article placed
great emphasis on showing the cerebrum covering the cerebellum, and both a
posterior horn and a hippocampus minor in orang-utan and human. It was
illustrated with an elegant three-dimensional engraving of a horizontal dissec-
tion of the orang-utan brain showing a rather prominent hippocampus minor.
(This same figure appeared again in the same issue, whether by accident or
design, attached to an article entitled, “Crania of Ancient Races of Man.” The
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figure was never cited in that article, which happened to contain another attack
on Owen.) Rolleston noted that as he did not hold a materialist position, he
believed the similarities of the brains of men and apes were, in any case,
irrelevant to the species’ mental status. (Huxley commented in a letter to
Hooker that although Rolleston “had a great deal of Oxford slough [i.e., snake
skin] to shed . . . his testimony on that very background has been of especial
service.”*!)

In the third issue, John Marshall, another friend of Huxley’s, made
essentially the same points about the falsity of Owen’s three distinctions, in this
case for the chimpanzee and with a great flourish of detailed measurements.
Presumably to establish his credability, Marshall assures us to no “leaning toward
any of the developmental hypotheses of the origin of species.” He too explains
that if a brain was not properly preserved and removed from the skull it would
be grossly distorted and look like the one of a chimpanzee in Owen’s paper.
The article includes an actual mounted photographic print of a dissection
showing the posterior horn and the hippocampus minor. A drawing based on
this photograph was later published by Huxley and is shown in figure 4.3.4

The last issue of the year included an article on the anatomy of primate
muscles, particularly those of the orang-utan, by W. S. Church.® The general
theme was that examination of the range of variation among humans, particu-
larly in the “lower” or “wild” races, reveals a smaller gap between the myology
of humans and apes than noted by others, such as Owen. The author’s
dissections suggest that the chimpanzee and the gorilla “are able to point with
their finger in the same manner as man.”

Owen answered Huxley at a Royal Institution lecture reported in the
Athenaeum, with a circulation of about 15,000, as compared with the Review’s
of about 1,000. Owen repeated his claim of the three structures specific to man,
but hedged a little by saying that apes do not have a hippocampus minor “as
defined in human anatomy.” The accompanying brain illustrations were enti-
tled “section of a Negro’s brain” and “section of animal’s brain.” Both were
otherwise unlabeled and their details unrecognizable and inaccurate. The next

week Huxley wrote in to ridicule the inaccurate and unlabeled figures and to
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excoriate the reporter for failing to mention the numerous previous scientists

who reported that the three critical structures were found in animals, since:

doubtless Prof. Owen, following the course which would be taken

by most men of science . . . allowed full weight to the affirmations
of these eminent persons . . . and pointed out how they had been
so misled as to describe . . . and figure . . . structures which have

no existence.

In the following issue Owen blamed “the Artist” for the poor figures, but
attested to the accuracy of the account otherwise. For a more accurate figure
he referred the reader to his original paper, that is, to the distorted figure lifted
from Schroeder van der Kolk and Vrolik.*

Owen’s next detailed answer came in the Annals and Magazine of Natural
History (circulation about 2,000). He republished both the Dutch chimpanzee
figure (in spite of the comments of Gratiolet, Marshall, and Huxley) and
Tiedemann’s human brain figure that had been in his original paper, but he
added drawings of the lateral ventricle in both species. The chimpanzee’s
ventricle had no hippocampus minor labeled on it, and Owen failed to mention
that its source indicated one existed in this species. This time he cited the
sources of his figures and pointed out that neither the Dutch nor German
workers could have been influenced by their views on evolution since both
had published before the Origin and even before Vestiges. He ended the paper
by simply restating his three original claims for a difference between the brains
of humans and all other creatures.®

Figure 4.3 “Drawings of the cerebral hemispheres of a Man and of a Chimpanzee of the
same length, in order to show the relative proportions of the parts: the former taken from
a specimen, which Mr. Flower, Conservator of the Museum of the Royal College of Sur-
geons, was good enough to dissect for me; the latter, from the photograph in Mr. Mar-
shall’s paper (Marshall, 1861) . . . a, posterior lobe; b, lateral ventricle; ¢, posterior cornu;
x, the hippocampus minor” (Huxley, 1863).
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Later that year Huxley weighed in with his own empirical paper “On

1]

the Brain of Atfeles paniscus,” the South American spider monkey, in the
Proceedings of the Zoological Society. As with the other primate anatomy papers
spurred by the controversy, the emphasis was on refuting Owen’s three points,
particularly on the hippocampus minor. The paper contained a set of carefully
drawn human and simian coronal brain sections, as well as a horizontal dissec-
tion of the lateral ventricle, all designed to show prominently the hippocampus
minor. In the course of his detailed study of this structure, Huxley corrected a
major error in previous descriptions of human and other primate brains and
effected a lasting change in sulcal terminology.

Before him, the major sulcus on the medical surface of the hemisphere
was termed the hippocampal fissure and was supposed to extend from the
corpus callosum to almost the posterior pole. In the course of studying sections
through the hippocampus minor, Huxley realized that this hippocampal fissure
consisted of two separate sulci, a posterior and anterior one. The indentation
of the posterior one into the lateral ventricle formed the hippocampus minor,
so he named it the calcarine sulcus after calcar avis. He named the anterior part
the dentate sulcus, since it corresponded to the fascia dentata. “Calcarine
sulcus,” of course, entered into the permanent canon, but the term hippocampal
fissure or sulcus was maintained for the anterior part (except by Huxley’s
followers), perhaps because the term dentate gyrus was already widespread.*

Huxley had only begun his campaign. In 1862 the onslaught against
Owen spread to that most prestigious venue of them all, the Philosophical
Transactions of the Royal Society. There another protégé of Huxley’s, William
Henry Flower, later Sir, after stating that he had no views on transmutation or
the origin of man, proceeded to refute Owen’s human-ape distinctions. He
provided a detailed review of the earlier literature and then carefully presented
the results of his own dissections of sixteen different primate species, including
the orang-utan, several species of Old and New World monkeys, and several
prosimians. Flower not only found a hippocampus minor in all these primates,
but went Qh to claim that the hippocampus minor is largest in proportion to

the mass of cerebral substance in the marmoset, next in monkeys, then apes,
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Figure 4.4 Horizontal views of the cerebrum of a vervet (left) and a marmoset (right).
“On the right side [of the vervet] the middle and posterior cornu are completely opened,
so as to exhibit the relative size and situation of the two hippocampi. In exposing the hip-
pocampus minor to this extent, the limits of the cornu . . . have not been exceeded; but
as the walls are more or less adherent this must be regarded partly as a dissection. On the
left side the walls of the cornu remain undisturbed, part of the brain only having been cut
away to expose the commencement of the hippocampus major . . . ” x, hippocampus ma-
jor; xx, hippocampus minor (Flower, 1862).

and least in humans. Drawings of two of his dissections are shown in figure
4.4; the hippocampus minor in both, particularly the marmoset, certainly
appears prominent, if not rather exaggerated.

In addition to his being a close friend of Flower, Huxley’s hand in the
paper is shown explicitly in two ways. First, the nomenclature that Flower used
included terms just introduced by Huxley. Second, Huxley was one of the
anonymous reviewers for Flower’s paper and commented in his review “this
important paper should be published” (figure 4.5). The other reviewer was
John Marshall, another member of Huxley’s anti-Owen team of

neuroanatomists.*’
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Huxley continued the campaign in the following year’s Natural History
Review with a long unsigned review of the leading French zoologist Geoffroy
St. Hillaire’s 1856 Histoire Naturelle Generale, quoting St. Hillaire at length on
similarities of the brains of humans and apes, particularly*:

for those of our readers who have followed the controversy re-
specting the brains of Apes and Man if that can be dignified by the
name of a controversy where all the facts are on one side and mere

empty assertion on the other.

When Schroeder van der Kolk and Vrolik discovered that Owen had
repeatedly used the chimpanzee figure from their 1849 paper to justify his
arguments they “resolved . . . to prevent the public from being misled.” An

Figure 4.5 The beginning of Huxley’s referee report on Flower’s paper (1962), submit-
ted to Philosophical Transactions of the Royal Society, which took Huxley’s side in the contro-
versy. The entire report (RR 4.97, Royal Society Archives) is as follows: “The Gov.
School of Mines, Jermyn St. August 4, 1862. Before making my report upon Mr.
Flower’s paper ‘On the posterior lobe of the cerebrum in the Quadrumana’, it is right
that 1 should state that the questions therein discussed have been the subjects of contro-
versy: that T have taken an active part in that controversy: that Mr. Flower’s memoir con-
tains a complete confirmation of the statements I have made. This much premiered in
order that the Committee of Papers may form their own judgement as to the extent to
which my opinion is likely to be prejudiced, I may say, that both as regards manner and
matter, Mr. Flower’s memoir appears to me to be eminently worthy of a place in the
Philosophical Transactions. Wisely avoiding even the appearance of entering into contro-
versial discussions Mr. Flower has detailed with much clearness & precision of expression,
a number of careful dissections—most of which have been made upon animals whose
brains we possess, at present no sufficient account. The results of Mr. Flower’s dissections
of the Lemurine brains more particularly, are quite new & of very great importance. If it
can be done without inconvenience I should recommend in the plates all the brains be
drawn to the same absolute underlying length, as the variation in proportions become in
this way far more obvious—Furthermore, as M. Gratiolet has already maintained the view
that the Lemurs form a distinct subspecies—a reference should be added to this effect—
to that part of Mr. Flower’s paper which deals with this question. [signed] Thomas H.
Huxley.”
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orang-utan had just died in the Amsterdam Zoo, so they dissected its brain.
They reported at an 1862 meeting of the Dutch Royal Academy of Science
that, in fact, this animal had an extensive posterior lobe covering the cerebellum
as well as a posterior horn and a hippocampus minor. The attending audience,
they wrote, recognized all three structures. The authors admitted the inade-
quacy of their original figure due to the way they had removed the brain from
the cranium, and they disavowed any position on transmutation, but suggested
that Owen had “gotten lost” and “fell into a trap” by his desire to combat
Darwin. Huxley promptly reprinted the entire article, still in French, in his
Review.®

That year and the next, the confrontations between Owen and Huxley
continued in person and in print. For example, when Owen defended his
position at the 1862 British Association meeting in Cambridge, his talk was
reported in detail in the Medical Times and Gazette along with objections by
Huxley and by his allies Rolleston and Flower, followed by Owen’s rebuttal.>
The next two issues contained further rounds between the combatants.

Tue Hiprocamprus MiNnor GoErs Pop

While Owen and Huxley were fighting at meetings and in the scientific
journals, the popular press was featuring and, usually, satirizing the hippocampus
minor debate. One example is the anonymous poem from Punch shown in
figure 4.6. It was written by Sir Philip Egerton, a paleontologist and member
of parliament. After accurately epitomizing Vestiges, Darwin, and some recent
archeological discoveries, the author focused in on Huxley and Owen’s contest.
In that year alone Punch had about a half dozen satirical pieces about the debate
or its participants (figure 4.7).

Both Owen and Huxley and the hippocampus minor were featured in
Charles Kingsley’s children’s fantasy Water Babies, originally published in 1863
and still in print and a favorite in Britain (see figure 4.1). At one point its child
protagonist is puzzled at the strange things that are said at British Association
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206 PUNCH, OR THE LONDON CHARIVARI. [Mar 18, 1861
MONKEYANA. b e

Wlthlg:nudmkmhhlhsmtch

Till one of them ulnn
B:an' 1tmllbelgoodmntch!

ys Owex, you can see
% l.l'l‘lm brain of Chunplnm
ways exceedi
W’L h the hu::gmut%hm
Of extremity shorn,
And no “ Hippocampus " at all.

The meeuol' then tells ’em
That man’s “ cerebellum,”

From a vertical Pomt you can’ 't see;
That each *“ convolation”
Contains a solut.lon,

Of * Archencephalic™ degree.

Then apes have no nose,
And thumbs for great toes,
And a pelvis both narrow and lhght
They can’t stand upright,
Unless to show ﬁzE
With “Du Cramru,” that chivalrous knight!

Next Huxcer replies, *
That Owex he lies,
And garbles his Latin quotation ;
'hat his facts are not new,
His mistakes not a few,
Detrimental to his repuutwn.

* To twice slay the slain,”
By dint of the Brain,

(Thus HuxLey concludes his review)
Ia but labour in vain,

nproductive of gain,
And so g shall bid you *“ Adien!”
Awx I satyr or man ? Zoological Gardens, May, 1861, GORILLA
Pray tell me who can,
And settle my place in the scale.
A man in ape’s shape,
An anthropoid ape,
Or monkey dtpnved of his tail?

The Festiges taught, *
That all came from naught
By "development," s0 called, ““ progressive ;”
That insects and worms
Assume higher forms
By modification exceasive.

Then Darwix set forth,
In a book of much worth,
The importance of “ Nnturo s selection ;" i
How the struggle for life
Is a laudable strife,
And results in “specific distinction.”

Figure 4.6  Part of a page from Punch, May 18, 1861. Several additional stanzas dealing with recent archeological dis-
coveries are not shown. “Gorilla” here is the pseudonym for Sir Philip Egerton.
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meetings. He had thought that the differences between him and an ape were
such things as:

being able to speak, and make machines, and know right from
wrong, and say your prayers . . . rather than having . . . a hippo-
potamus major in your brain. He understands that . . . if a hippo-
potamus major is ever discovered in one single ape’s brain, nothing
will save vyour great-great-great-great-great-great-great-great-
great-great-greater-greatest-grandmother from having been an ape

too.

In an anonymous and well-informed eight-page squib entitled “A Report
of a Sad Case Recently Tried before the Lord Mayor, Owen versus Huxley
... 7 (figure 4.8), Owen and Huxley are dragged into court for brawling in
the streets and disturbing the peace. The fight continues in court with much

shouting of “posterior cornu,” “hippocampus minor,” and so on, as

Huxley: Well, as I was saying, Owen and me is in the same trade;
and we both cuts up monkeys, and I finds something in the brains
of them. Hallo! says I, here’s a hippocampus. No, there ain’t says
Owen. Look here says I. I can’t see it he says and he sets to
werriting and haggling about it, and goes and tells everybody, as
what [ finds ain’t there, and what he finds is . . .

At the end of the trial, the Lord Mayor declines to punish either because “no
punishment could reform offendors so incorrigible.” He does suggest to Owen
that rather than being bitter at being compared with an ape he might act less
like one and more like a man. He suggests to Huxley that he is less interested
in the truth than in destroying his rival.

Another anonymous pamphlet that year, entitled “Speech of Lord Dun-
dreary . . . on the Great Hippocampus Questions,” was also by Kingsley. The
authors of these parodies not only knew every detail of the controversy but the

personalities of the combatants and their friends intimately.
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Figure 4.7 Owen and Huxley dancing a jig before the 1865 British Asso-
ciation Meeting. Punch, Sept. 23, 1865.
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A Aeport

or

A SAD CASE,

Recently tried before the Lord Mayor,

OWEN versus HUXLEY,

In which will bs found fully given the
Merils of the great Recent

BONE CASE

LONDON.

1868,
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EvVIDENCE AS TO MAN’s PLACE IN NATURE

The School of Mines, Huxley’s principal appointment for most of his life,
sponsored an evening series of lectures for working men (“vouched for by their
employers,” although Karl Marx managed to attend). Huxley participated with
great enthusiasm, writing that the working men:

are as attentive and intelligent as the best audience I ever lectured
to. In fact they are the best audience I ever had . . . T am sick of
the dilettante middle classes.

As early as 1860 he began to devote these lectures to evolution and particularly
to the evolution of man, a topic that Darwin avoided in public for another
twenty years. On March 22, 1861, he wrote to his wife, “My working men
stick by me wonderfully, the house being fuller than ever last night. By next
Friday evening they will all be convinced that they are monkeys . . . "
Soon Huxley expanded these lectures into a book telling Sir Charles Lyell,

[ mean to give the whole history of the [Owen] business . . . so
that the paraphrase of Sir Ph. Egerton’s line “To which Huxley
replies that Owen he lies,” shall be unmistakable. [See figure 4.6.]

The book, designed for a lay audience, was Evidence as to Man’s Place in Nature.
Darwin loved it, exclaiming: “Hurrah the monkey book has come.” It was
enormously successful, selling out at once and quickly going through several
more printings.>?

The first part, “On the Natural History of the Man-like Apes,” is largely

a review of travelers’ accounts of various apes, stressing their humanlike intel-

Figure 4.8 Title page of an eight-page squib anonymously published and written by
G. Pycroft. In it Owen and Huxley are dragged into court for brawling in the streets over
the hippocampus minor and related matters.
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ligence, emotions, and social life. It thus lays the basis for Darwin and Ro-
manes’s florid anthropomorphizing in defense of psychological continuity be-
tween humans and animals. When this tendency to attribute high mental
functions to animals was reduced by C. Lloyd Morgan’s law of parsimony,
Occam’s razor for students of animal behavior, this continuity argument became
the basis of modern behavioristic psychology.>?

The second part, “On the Relations of Man to the Lower Animals,” is
the heart of the book. It begins with arguments from embryology and cell
theory for the fundamental unity of all animals, including, of course, humans.
Then the bones, skull, and teeth of humans and apes are discussed, with the
conclusion that “the lower Apes and the Gorilla . . . differ more than the Gorilla
and the Man.” Next, and it almost seems like the raison d’etre for the whole
book, we come to an account of the fundamental similarity of the brain of apes
and humans, particularly the possession by both of a posterior lobe, a posterior
horn, and a hippocampus minor. The account is a twelve-page, step-by-step
argument, but perhaps it had to be since the audience addressed had never
heard of a brain ventricle, let alone the hippocampus minor. At the end of the
chapter, Huxley points out that the close similarity of human and ape that he
has just demonstrated proves the validity of Linnaeus’s original Primate order,
and ends by stating, in a rather ofthand manner, that Darwin’s theory provides
an explanation of the origin of man from ape.

Interposed between the second and third parts are six pages of fine print
providing, “a succinct History of the Controversy respecting the Cerebral
Structure of Man and the Apes,” that is, how Owen “suppressed” and denied
the truth about the hippocampus minor, posterior horn, and posterior lobe, and
how this was now a matter of “personal veracity.” The final portion of Man’s
Place, “On Some Fossil Remains of Man,” deals with the evidence for a fossil
link between ape and human, which Huxley admitted was very meager indeed.

At the time, judging by a sample of the reviews, Huxley’s book was
regarded chiefly as a polemic against Owen, favorably by Huxley’s partisans
who were in the majority by now, and unfavorably by Owen’s allies. Darwin,

natural selection, and even evolution, as distinct from the human’s systematic
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status, are not major issues in these reviews and indeed they are not major
concerns in the book. Probably the most influential evaluation was that of Sir
Charles Lyell, Britain’s leading geologist and one of its most eminent scientists.
Through nine editions his Principles of Geology rejected the idea of evolution.
Now in Antiquity of Man he evenhandedly discussed the pros and cons of
Darwin’s theory, disappointing Darwin, but actually moving a very long way
closer to him. He also reviewed the hippocampus minor debate in detail. Lyell
came down totally and unambiguously on Huxley’s side, which must have
effectively ended the discussion in the scientific community.>*

Owen, no surprise, attempted to refute Lyell and continued to defend
his classification scheme against its critics. He even found a new support for
the importance of the hippocampus minor: that it was absent, or virtually so,
in an “idiot.”%

Owen’s final statements on the controversy are in On the Anatomy of
Vertebrates. There his brain figures are accurate, and in a long footnote he finally
admits, citing himself as well as the earlier literature, that in apes “all the
homologous parts of the human cerebral organ exist.” However, this admission,
he believes, does not invalidate or even threaten his classification of man in a
separate subclass because the critical structures, the posterior lobe, the posterior
horn, and the hippocampus minor, exist in apes only “. . . under modified form
and low grades of development.” As to Huxley and his neuroanatomical allies,

” &

their attacks on his classificatory scheme were “puerile,” “ridiculous,” and
“disgraceful.”s¢

Owen’s original aim was to define the uniqueness of humankind, to find
an objective way of differentiating humans from animals that was (a) qualitative
and not merely quantitative, (b) solidly grounded in anatomical science rather
than theology or speculation, and (c) based on the brain, the origin of the most
striking differences between humans and animals. His downfall was not this
goal but his hubris in stubbornly defending his errors in trying to reach it. The
tragedy was classic:c Owen fell from the pinnacle of British science to be
remembered, when at all, for his obstinate errors in this debate, rather than for

his real contributions.
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TuHe SourRceEs OF OWEN’S THREE CRITERIA

Where did Owen get his three benchmarks whose repudiation by Huxley
destroyed his credibility as a critic of Darwin and evolution? One source for
his idea that the posterior extent of the cerebrum in humans was a powerful
indicator of their elevated taxonomic status was probably a figure in Fletcher’s
Rudiments of Physiology. This figure shows a series of dorsal views of the brain,
drawn to the same size, starting with cuttlefish [sic], then eel, turtle, bird,
marmot, and “up” through otter, to orang-utan, to the human.”” A line is drawn
at the posterior border of the cerebrum (or its supposed homolog) to show that
moving “upward” in the animal scale the cerebrum moves posteriorly until, in
the human, it covers the rest of the brain, the cerebellum being the last structure
to disappear from view. Fletcher’s idea of these systematic changes correlating
with increasing complexity was used by Chambers as a major argument for
evolution in Vestiges and therefore must have been well known to Owen, at
least through this source (Owen had originally been quite sympathetic to
Vestiges®®). As mentioned previously, this idea that the cerebellum was exposed
even in the highest nonhuman primates was supported by published drawings
of “distorted” ape brains.>

Owen’s choice of structures in the lateral ventricles for his other two
ways of distinguishing humans and animals appears to be a persistence of the
importance Galen gave the ventricles centuries eatlier. The ventricles played a
central role in his physiological system, a set of theoretical views that dominated
Western medicine for over 1,400 years and was influential into the nineteenth
century. Galen thought the ventricles were the primary site of production of
psychic pneuma, which he believed was a critical mediator of cerebral function
and the medium of transmission in sensory and motor nerves. The early church
fathers, particularly Nemesius, Bishop of Emesia (fourth century), radically
altered Galen’s conceptions of the structure and function of the ventricles,
transforming the ventricles into three more “perfect” spheres. Galen had local-
ized sensory and motor functions in the solid portions of the cerebrum, the
former anteriorly and the latter posteriorly. The church fathers, however, were

170




THe HirPoCAMPUS MINOR AND MAN’s PLACE IN NATURE

looking for a less mundane site for the interaction of the body and soul and
chose for this purpose the “empty” spaces in the brain that Galen described,
the ventricles. They then took the Aristotelian faculties of the mind, sensation,
cognition, and memory, and located them in the anterior, middle, and posterior
ventricles, respectively (see figure 1.7). Drawings of this ventricular localization
of mental function hardly changed for over a thousand years except for the
expressions on the faces.

When systematic brain dissection began again in the Renaissance the
brains were usually dissected from the top down, often in situ. The ventricles
were carefully depicted and labeled because of their importance in Galenic
theory. The most famous of these early horizontal dissections was that of
Vesalius in his revolutionary work, On the Fabric of the Human Body, published
in 1543 (see figure 1.10). Horizontal views in which the ventricular features
are prominent continued to be a common way of depicting the internal
structure of the human brain into the nineteenth century (see figure 1.15).
Thus, ventricular structures were carefully depicted and named, whereas the
cortex was often drawn in a schematic fashion, since, until Gall and phrenology,
it was usually thought to be unimportant. The theoretical importance of the
ventricles persisted presumably because no better theory of brain function
emerged, and better theories, not better facts, are required to overturn a theory.
Given this tradition it is not all that surprising that Owen, looking for important
and “higher” parts of the human brain, looked into the ventricles. See chapter
1 for further discussion of ventricular theory.

ManN’s Prace IN NATURE 1IN HisTorYy

A second edition of Huxley’s Man’s Place in Nature was published in 1896. A
number of things had changed since the first edition. The general idea of
evolution, including that of humans, was now accepted by most of the scientific
community. Darwin’s The Descent of Man had been published offering detailed
mechanisms for the evolution of the human body, mind, and morals. It con-

tained an appendix by Huxley on the similarities and differences between
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human and ape brains. The hippocampus minor is mentioned only in passing,
but never Owen. Sir Richard had died in 1892 and in the ultimate confirmation
of the saying, “history is written by the victors,” his grandson asked Huxley
for an account of Owen’s “Position in the History of Anatomical Science” to
include in the book he was writing on the life of Owen.®® Huxley gave him
sixty pages that did not refer to any of their bitter disputes and were full of

» <« ” o«

phrases such as “unabated industry,” “wide knowledge,” “great service,”
“splendid record,” and “sagacious interpretations.” By this time Huxley was
the Right Honorable (a privy counselor) and had been president of the Royal,
Ethnological, Geological, and Palacontographical Societies, the British Associa-
tion, and the National Association of Science Teachers, as well as university
president and dean.

More generally, the social and political scene had changed. The Reform
Act of 1867 giving the urban working class the vote eliminated the threat of
revolution, or perhaps the decline of this threat made the Act possible, and the
end of religious tests had opened the doors of Oxford and Cambridge to
dissenters and Jews as students and faculty. Both developments tended to reduce
the political charge of evolutionary ideas. The dominance of the Oxbridge
clergyman-naturalist had given way to that of the professional scientist of which
Huxley was the archetype. As much as personality clashes or scientific differ-
ences, the conflict between Owen and Huxley represented this transfer of
power. Although they came from similar middle-class, nonuniversity back-
grounds, Owen early attached himself to the medical, religious, and political
establishment. In contrast, Huxley fought to professionalize science and free it
from the dominance of clergy and gentry, although he carefully kept his distance
from the political radicals of the time.®! In defeating Owen and his backers,
Huxley and his friends had become the Establishment, and in doing so, the
hippocampus minor was Huxley’s most successful weapon.

The new edition of Man’s Place reflected changes in the status of evolu-
tionary theory and of Huxley himself. The title had become more assertive,
dropping “Evidence as to” and becoming simply Man’s Place in Nature. The
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section “Succinct History” of Owen’s supposed perfidy was eliminated entirely
and Owen hardly mentioned at all.

Today this book is usually viewed as a triumph of evolutionary thought
rather than an attack on Owen or a defense of Linnaeus, and its relevance to
the hippocampus minor has been totally lost. Huxley is admired for charging
in where Darwin feared to tread for another eight years. Homer Smith,
physiologist and historian of science, called it “the first . . . [and still] . . .
definitive statement of the naturalistic interpretation [of man] . . .,” Sir Arthur
Keith, pioneering anthropologist, claimed it “laid the basis for a true science
of anthropology” and “can only be compared to Harvey’s Movement of the Heart
and Blood.” Ashley Montagu, in an introduction to a paperback edition, called

it a “great classic of science” and “among the most inspiring, 72

THE PrLace ofF THE HirrocaMPUS MINOR IN MAN’S SEARCH

FOR MEANING

Richard Owen identified the hippocampus minor and its associated structures
as the touchstone of humanness. Other choices for this function from brain
anatomy have included the size of the frontal lobes, brain laterality, and the
position of the lunate sulcus. Perhaps the earliest was that of Herophilus, the
Alexandrian anatomist in the second century BCE who attributed man’s greater
intelligence to his more complex cerebellum, or so Galen, in ridiculing this
view, tells us.5?

Thomas Huxley chose language in Man’s Place as the criterion of human-
ity, and some of its contemporary reviewers pointed out that in doing so he
was playing the same game he attacked when Owen played it.** Human
language continues to be a popular candidate for a hippocampus minor, al-
though whether the uniqueness of language lies in its unbounded vocabulary,
infinite set of sentences of arbitrary size and complexity, ability to code distant
time and place, self-reference, or ability to lie is unclear.

For his ordering of organisms, Linnaeus preferred sexual characteristics,

at least for plants, and when he could get them, for animals (e.g., mammae).
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Perhaps inspired by him, variety of coital positions, desire for privacy during
intercourse, and orgasm in females have all been offered as distinguishing
features of Homo sapiens (and counterindicated), as has the ratio of the size of
the erect penis and of the female breasts to body weight.5* DNA was a transient
hope, but the difference between human and chimpanzee (about 1.6%) is rather
anxiety provoking.

One basic human characteristic does seem to be the need to establish
differences between ourselves and our closest relatives; for that purpose, the

hippocampus minor may be as good a criterion as any other,5
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66. The Darwin industry grinds on. Since this chapter was written, three major biographies
of the principals have appeared: Brown (1995) on Darwin, Desmond (1994) on Huxley, and
Rupke (1994) on Owen. Rupke’s sympathetic treatment of Owen maintains that Owen’s

desire for a Natural History museum over the opposition of Huxley was a major source of
their quarrels about evolution.
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