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Hand and Foot

Part 11

A Classic of Science

The Hands and Feet of the Higher Apes Are More Like
Those of Man Than They Are Like Those of the Monkeys

EVIDENCE AS TO MAN'S PLACE
IN NATURE. By Thomas Henry Hux-
ley. London and Edinburgh, Williams
and Norgate, 1863. .. .. .. .. ....

O RESUME—the foot of man is dis-
tinguished from his hand by the fol-
lowing absolute anatomical differences:
1. By the arrangement of the tarsal
bones.

2. By having a short flexor and 2

short extensor muscle of the digits.

3. By possessing the muscle termed

peronaeus longus.

And if we desire to ascertain whether
the terminal division of a limb, in other
Primates, is to be called a foot or a hand,
it is by the presence or absence of these
characters that we must be guided, and
pot by the mere proportions and greater
or lesser mobility of the great toe, which
may vary indefinitely without any funda-
mental alteration in the structure of the
foor.

Keeping these considerations in mind,
let us now turn to the limbs of the
Gorilla. The terminal division of the
fore limb presents no difficulty—bone
for bone and muscle for muscle, are
found to be arranged essentially as in
man, or with such minor differences as
are found as varieties in man. The Goril-
la’s hand is clumsier, heavier, and has
a thumb somewhat shorter in propor-
tion than that of man; but no one has
ever doubted its being a true hand.

At first sight, the termination of the
hind limb of the Gorilla looks very
hand-like, and as it is still more so in
many of the lower apes, it is not won-
derful that the appellation *“Quadru-
mana,” or four-handed creatures, adopt-
ed from the older anatomists by Blum-
enbach, and unfortunately rendered cut-
rent by Cuvier, should have gained such
wide acceptance as a name for the Sim-
ian group. But the most cursory ana-
tomical investigation at once proves that
the resemblance of the so-called “hind
hand” to a true hand, is only skin deep,
and that, in all essential respects, the

hind limb of the Gorilla is as truly ter-
minated by a foot as that of man. The
tarsal bones, in all important circum-
tances of number, disposition, and form,
resemble those of man. The metatarsals
and digits, on the other hand, are pro-
portionately longer and more slender,
while the great toe is not only propor-
tionally shorter and weaker, but its
metatarsal bone is united by a more
moveable joint with the tarsus. At the
same time, the foot is set more obliquely
upon the leg than in man.

As to the muscles, there is a short
flexor, a short extensor, and a peronaens
longus, while the tendons of the long
flexors of the great toe and of the other
toes are united together and with an
accessory fleshy bundle.

The hind limb of the Gorilla, there-
fore, ends in a true foot, with a very
moveable great toe. It is a prehensile
foot, indeed, but is in no sense a hand:
it is a foot which differs from that of
man not in any fundamental character,
but in mere proportions, in the degree
of mobility, and in the secondary ar-
rangement of its parts.

It must not be supposed, however,
because I speak of these differences as
not fundamental, that I wish to under-
rate their value. They are important
enough in their way, the structure of
the foot being in strict correlation with
that of the rest of the organism in each
case. Nor can it be doubted that the
greater division of physiological labour
in Man, so that the function of sup-
port is thrown wholly on the leg and
foot, is an advance in organization of
very great moment to him; but, after
all, regarded anatomically, the resem-
blances between the foot of Man and the
foot of the Gorilla are far more striking
and important than the differences.

I have dwelt upon this point at length,
because it is one regarding which much
delusion prevails; but I might have
passed it over without detriment to my
argument, which only requires me to
show that, be the differences between
the hand and foot of Man and those
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Foot of Man, Gorilla, and Orang-Utan of
the same absolute length, to show the dif-
ferences in proportion of each. Reduced
from original drawings by Mr. Water-
house Hawkins. (Reproduced from *Evi-
dence as to Man’s Place in Nature”)

of the Gorilla what they may—the dif-
ferences between those of the Gorilla,
and those of the lower Apes are much
greater.

It is not necessary to descend lower
in the scale than the Orang for con-
clusive evidence on this head.

The thumb of the Orang differs more
from that of the Gorilla than the thumb
of the Gorilla differs from that of
Man, not only by its shortness, but by
the absence of any special long flexor
muscle. The carpus of the Orang, like
that of most lower apes, contains nine
bones, while in the Gorilla, as in Man
and the Chimpanzee, there are only
eight.

The Orang’s foot is still more aber-
rant; its very long toes and short tarsus,
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short great toe, short and raised heel,
great obliquity of articulation in the leg,
and absence of a long flexor tendon to
the great toe, separating it far more
widely from the foot of the Gorilla than
the latter is separated from that of Man.

But, in some of the lower apes, the
hand and foot diverge still more from
those of the Gorilla, than they do in the
Orang. The thumb ceases to be oppos-
able in the American monkeys; is re-
duced to a mere rudiment covered by the
skin in the Spider Monkey; and is di-
rected forwards and armed with a curved
claw like the other digits, in the Mar-
mosets—so that, in all these cases, there
can be no doubt but that the hand is
more different from that of the Gorilla
than the Gorilla’s hand is from Man’s.

And as to the foot, the great toe of
the Marmoset is still more insignificant
in proportion than that of the Orang—
while in the Lemurs it is very large, and
as completely thumb-like and opposable
as in the Gorilla—but in these animals
the second toe is often irregularly modi-
fied, and in some species the two prin-
cipal bones of the tarsus, the astragalus
and the os calcis, are so immensely
elongated as to render the foot, so far,
totally unlike that of any other mammal.

So with regard to the muscles. The
short flexor of the toes of the Gorilla
differs from that of Man by the circum-
stance that one slip of the muscle is at-
tached, not to the heel bone, but to the
tendons of the long flexors. The lower
Apes depart from the Gorilla by an ex-
aggeration of the same character, two,
three, or more, slips becoming fixed to
the long flexor tendons—or by a multi-
plication of the slips.—Again, the Gor-
illa differs slightly from Man in the
mode of interlacing of the long flexor
tendons: and the lower apes differ from
the Gorilla in exhibiting yer other,
sometimes very complex, arrangements
of the same parts, and occasionally in

the absence of the accessory fleshy bun-
dle.

Throughout all these modifications it
must be recollected that the foot loses
no one of its essential characters. Every
Monkey and Lemur exhibits the char-
acteristic arrangement of tarsal bones,
possesses a short flexor and short ex-
tensor muscle, and a peronaeus longus.
Varied as the proportions and appeat-
ance of the organ may be, the terminal
division of the hind limb remains, in
plan and principle of construction, a
foot, and never, in those respects, can
be confounded with a hand.
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Lonely Magnetic Poles May
Change ldeas of Universe

HE IDEA that there can exist in na-

ture a magnetic pole free from the
clutches of a magnetic pole of opposite
sign is receiving discussion in British
scientific circles.

The possibility that one part of mag-
netism might be separated from the oth-
er was suggested by Dr. P. A. M. Dir-
ac, the mathematical physicist of Cam-
bridge University, who recently spent
some months in America at Princeton
University. He is recognized as one of
the most brilliant of living physicists.

Might Separate Poles

Roughly expressed, it is conceived
possible and consistent with the quan-
tum theory of physics that a compass
needle of the smallest size could be cut
in two in the middle and the north pole
separated from the south. No one has
ever been able to separate the two poles
of a magnet. Classical theory in phys-
ics considers magnetism as a manifesta-
tion of electricity, each molecule being
an elementary magnet due to the orbital
revolutions of the electrons inside.

In his theoretical calculations, Dr.
Dirac was looking for the reason for
the existence of the smallest electric
charge, the electron. He found a con-
nection between this smallest electric
charge and the smallest magnetic pole
since he obtained a wave equation in
his development of the fruitful quan-
tum mechanics of the new physics,
whose “only physical interpretation is
the motion of an electron in the field
of a single pole.”

In his further reasoning Dr. Dirac
finds that the strength of these lonely
magnetic poles is quantized, that is,
magnetism occurs in definite amounts
or “gobs” in just the same way that all
electricity is built up of integral multi-
ples of the smallest electric charge, that
on the electron.

Important also is his discovery of a
new connection between electricity and
magnetism, that allows the calculation
of the attraction between the two oppo-
site elemental magnetic poles. It is
found to be nearly 5,000 times the at-
tractive force between the electron and
the proton, the negative and positive
particles of electricity that are the atomic
building blocks.

Magnetic poles of opposite sign have
never been separated in experiments
and Dr. Dirac concluded that this very
great attractive force is the reason.

This theoretical work may therefore
have ushered into the world of science a
new entity, the magnetic pole, which
scientists can use in postulating how the
universe is put together. The magnetic
pole may come into its own as a funda-
mental unit alongside the electron and
proton, which are the electricity units,
and the photon, the unit of light.

Prof. O. W. Richardson of King’s
College, London, commenting on Dr.
Dirac’s technical paper that appeared in
the Proceedings of the Royal Society
last September, suggested that the iso-
lated magnetic poles might be useful
in explaining ultra-penetrating radia-
tions, such as the cosmic rays. He feels
that while it would seem- difficult for
such entities as the poles to be created,
the possibility of their existence may
have great influence on current views of
how the universe is put together.
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Blood Examination Urged
To Prevent Poisoning

ADIUM, X-rays, benzene and its

various compounds, such as arsph-
enamine, are all known to produce in-
juries to the blood-forming tissues,
especially the bone marrow, in certain
doses and with certain susceptible per-
sons. On the other hand these agents
are used in the treatment of blood dis-
eases. In a report to the American Col-
lege of Physicians, Dr. Edwin E. Os-
good of the University of Oregon Med-
ical School. reviewed the effects of these
agents and the conditions under which
they exert an action upon the blood-
forming tissues.

It was stated by Dr. Osgood that ser-
ious poisoning from these substances
in the industries is not uncommon but
might be prevented by periodic blood
examinations, elimination of the more
susceptible individuals, reduction of ex-
posure by local ventilation in benzene
cases and the use of less toxic sub-
stances.
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