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300 7 p. BOWDITCH AND G. STANLEY HALL.

motion of the spiral. We should expect that a straight line or a square
hung before or fastened upon the disk so that euch‘linﬂ passed across
and projected beyond it would seem bent after or during the revolution.
We should expect deflexion, especially where the iimage of the line left
that part of the rotinal surface occupied by the image of the disk, if not
- deed where the retinal area of the two coincided. This, however, is not
the case. In no case is such a line or square in the least deflected,
although the illusions of contraction and expansion are unimpaired. The
offect is perhaps best observed by transferring the gaze from the
revolving spiral to a point upon a sheet of paper in the neighbourhood
of a distinet black line. The surface of the paper seems to be animated
with the contracting or expanding movement, while the line does not
alter its direction in the least. Even for that part of the retina where
the illusion is greatest the ability to judge of the straightness of lines is
not sensibly affected. Iven when lines pass across two spirals revolving
in opposite divections, and giving rise to distinet and opposite after-
offects, the eye being fixed upon a point between them, no deflexion
whatever could be observed. The after-image of the revolving spiral if
observed with closed eyes appears as a gray OF yellowish circular tract
in which the natural granulation of the field is more distinet than else-
~ where on account of a peculiar boiling or seething sensation, which it is
not easy to characterize further and from which alone it is not very easy
to tell in which direction the spiral had revolved. This tract the line
crosses without bending, and if the line is -2 broad one and is laid across
the disk just before it has stopped revolving the boiling sensation can be
realized on or through the after-image of the former.

Thus the same retinal elements stimulated at the same time give rise
to the two opposite impressions of motion and rest. How this occurs
wo can only conjecture at present. Whatever may be the explanation
of this phenomena the effect of the experiment is very striking, for the
field of vision as a whole appears to be animated with a movement of
contraction or expansion while the separate points In the field do not
change their relative positions. The readiest assumption seems to be
that the impression of motion either affocts a different cerebral centre
than that of the rest, or that one is more centralized or perceptive and
the other more peripheral or more purely sensory. It is impossible to
conceive how this persistent after-impression of motion can be a product
of experience or association'. Iixperience cannot overcome nor volition
reverse it as it may certain perspective figures. We cannot resist

1 Hoe Helmholtz, Physiologische Optik, p. 438.


















306 H. P. BOWDITCH AND G. STANLEY HALL,

effect of no part of the ¢ pinsing ” movement is lost, hub during each
instant of it newscogs ave coming into the clear field of vision within,
and producing their motor effects, while with the horizontal lines the
vertical movements are without effect, and again no doubt because a
circle more readily suggests rotation from our ordinary experience than
parallel lines suggest movement in their own direction. The eogs may
be too few, and the distance between them so great compared with the
diameter of the “rinsing” circle, that absolutely no rotatory effect is
produced, or again they may be too numerous, and the effect greatly
reduced. The explanation of the opposite movement of a circle with
outward cogs is conversely analogous to the above explanation of the
movement with inward cogs.  Why; when the interval between the points
of the cogs is the same in both cases, this movement with external should
sopm slower than that with internal cogs, it is not easy to see, especially
as a circle with cogs projecting both ways always remains stationary, as
 if contradictory sensations or inferences from without and within the
circle cancelled each other. But why then do we have under some
circumstances a slow, quasi residual rotation if the circle is not drawn at
all, and we use only a series of unconnected dots or cogs, arranged in a
circular order, and not too far apart? A study of the movement of the
cogs as related to that of the circle in the two cases throws little light
upon the subject. That part of the path described by each cog-point that
is free from the after-images caused by the “rinsing " revolution of the
circle, is of course greater for outward than for inward cogs. This is
because the former describe a curve with its convexity in the same direc-
tion as that of the ecirele from which they project, while for the latter
some effect is always lost by radial motion (see Fig. 10). Thus when we
reflect that this difference might be made to increase as the diameter of
the “rinsing” cirele approximated that of the cirele upon which the
cogs project, it would seem that such a combination of the variable
elements of the experiment might easily be made, that the illusion with
outward cogswould be greatest. This, however, is so far from being the
case, that the circle with outward cogs often does not seem to rotate at
all until the “rinsing”’ movement is so rapid that the secondary effect of
rotation in the opposite direction, caused by movement of cogs through
the blurred part of the field, as above described, is produced, when the
illusion of two opposite rotations, one within the other, suddenly arises
and, perhaps with a little slowing of the actual movement or a greater
effort at fixation, as suddenly vanishes. On the other hand, if anything
depended upon the amount of angular movement caused by each
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30 PROFESSOR SIR WILLIAM TURNER.

is very characteristic. It extends from the mesial longitudinal
fissure almost transversely outwards and is bounded by the
sigmoid gyrus (sg) of Flower. The crucial fissure and
sigmoid gyrus vary in their position antero-posteriorly. In
the Walrus and Seals they are at the anterior end of the
pallinm ; in the Cat in about the anterior fourth, in the Dog
and Mustela at nearly the junction of the anterior and middle
third, in the Bears at nearly the junction of the anterior and
posterior half. The sigmoid gyrus separates the crucial and
coronal fissures from each other. The most anterior end of the
pallium, in such Carnivora as the Dog, has a beak-like form,
-nd has been mamed the proveamn convolution ; whilst the
fissure which forms its posterior boundary, situated in front of
and almost parallel to the pre-sylvian fissure, is the provean
fissure of Krueg.

The mesial surface of the carnivorous cerebrum has a distinct
splenial fisswre, which has a longitudinal and arcuate arrange-

Frc. 22.—Mesial surface of left hemisphere of Macrorhinus Loominus,

ment (figs. 18, 19). It differentiates the marginal from the
callosal econvolution, and as the callosal 1s continued behind into
the hippocampal convolution, these two form the great arcuate
gyrus fornicatus. A fissure bent downwards in front of the




THE CONVOLUTIONS OF THE BRAIN. 31

genu of the corpus callosum is sometimes continued back_iuf:n
the splenial fissure, but at other times is independent of it,
the latter case it is named the genwal fisswre (g). In the
Elephant Seal (Macrorfinus) the pallium above the sple{lial
fissure is divided by a supra-splenial fissure into two tiers

Fra, 28.—Mesial surface of left hemisphere of Trichechits rosmarus.

(fig. 22) named the marginal and supra-splenial convolutions.
In the hemisphere of the Walrus, represented in fig. 23, this
division has not taken place, but in another specimen both the
supra-splenial fissure and convolution are present. Both in the
Walrus and Elephant Seal a postero-horizontal fissurve (ph)
extends backwards from the splenial fissure. Below the postero-
horizontal fissure a distinet post-splenial fissure (psp) (Krueg)
1s to be seen, and between it and the postero-inferior part of
the splenial fissure is a splenial convolution (spe).

The splenial fissure varies in its relation to the erucial fissure
in the carnivorous brain. In the Elephant Seal, Walrus, various
Canidw, Badger, Ratel, Mustela, I have observed them to be
continuous with each other; whilst in Phoca, Ursus, Coati,
and some Felide, I have seen them to be separated by an
intermediate convolution,

In the brain of the Dog the splenial fissure is not unfre-
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30 PROFESSOR SIR WILLIAM TURNER.

lateral fissure, as in the Pig and Gazelle. I have seen in the
brains of Ouvis and Bos the splenial fissure reach the margin
of the pallium without being continuous with either of these
fissures; whilst in Eguus it sends an offshoot as far as the
edge of the mesial longitudinal fissure, In Dicotyles the
splenial fissure does not reach the margin of the hemisphere,
but is prolonged forwards into the genual fissure.

In the Cetacea the researches of Beauregard and Guldberg,
as well as my own observations on Phocena, Globiocephalus,
Monodon, and Baleenoptera have satisfied me that the con-
volutions on the cranial surface are arranged in great arcuate
tiers surmounting the Sylvian fissure.

In the Narwhal (Monodown), and in Balenoptera rostrata, for

e [T

Fig. 32,—Cranial surface of the hemisphere of Monodon monoceres (Narwhal).

example, the tiers are four in number, and are separated from each
other by arcuate fissures. The tiers may be named from above
downwards, marginal, medio-lateral, supra-sylvian, and Sylvian.
Each of these tiers is in its turn broken up into secondary con-
volutions, so that the whole cranial surface of the pallium is






38 PROFESSOR SIR WILLIAM TURNER.

The inner face of the hemisphere above the splenial fissure
has a high vertical diameter, is greatly sub-convoluted, and is
divided by a supra-splenial fissure (ssp) into a supra-splenial
and a marginal convolution. The tendency to the formation of
secondary or tertiary convolutions is more marked in the ceta-
cean than in any other brain, and it probably reaches its maxi-
mum in the brain of Globiocephalus melas.

In the genera of Primates which possess convolutions, and in
Homo, the three groups of fissures and convolutions, longitudinal,
vertical transverse, and arcuate, are present, and even in the
smooth-brained Marmoset, a Sylvian fissure is seen (fig. 36).
The longitudinal arrangement is well shown in the hemisphere
of Man and the anthropoid Apes. It has its best representatives
in the marginal, and in the upper, middle, and lower frontal

Furf

Fic. 84. —Vertex view of the human brain.

convolutions. The arcuate arrangement is seen in the more
posterior convolutions of the parietal lobe, which are con-
tinuous through the bridging convolutions with the convolu-
tions of the occipital and the temporo-sphenoidal lobes. The
Sylvian fissure is surmounted by these convolutions. The












42 PROFESSOR SIR WILLIAM TURNER.

occipital fissure ? It is, I believe, nothing more than a folding
on the cranial and mesial surfaces of the hemisphere, expressive
of and due to the great development of the grey matter of the
cortex and its associated white matter in the region where the
posterior cornu branches backwards from the body of the
ventricle. This fissure is absent in the Prosimii and in the
Platyrrhine Marmoset, but it is present in Man, the Apes of the
Old World, and in the larger American Monkeys as Pithecia
Ateles, and Cebus.

From this view of the case I cannot, as is done by some
anatomists, regard the occipital lobe as a bud, more or less
independent, springing out of the hinder part of a parietal lobe
and separated from it by a constricting fissure. In my judgment
the occipital lobe is due to a continuous growth of the hemi-
sphere and of the ventricular space contained within it, corre-
lated with an antero-posterior elongation of the cramial cavity,
and a depression downwards and forwards of the cerebellum
and medulla oblongata ; so that the foramen magnum is not at
the posterior end of the cranium, but 1s thrown some distance
forwards on to its basal surface.

The period of appearance, in the course of the evolution of the
mammalian brain, of a fissure of Rolando, having a position and
direction such as we are familiar with in the brains of Primates,
may also engage our attention for a few moments.

In the Prosimian Stenops and Lemur nigrifrons it is absent.

e

B

Fie. 89.—Hemisphere of Lemur nigrifrons, cranial surface (after Flower).

No vestige of it can be seen in the Platyrrhine Marmoset ; but
it is distinct in the Platyrrhine genera, Pithecia, dAteles, Cebus,
&e.  But, notwithstanding its absence in the Lemuaride and
the smaller Apes of the New World, there can be no question,
from the general conformation of the hemispheres in these
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