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century, or it may be for twenty: but, as invariably, Time proves each 
reply to have been a mere approximation to the truth-tolerable chiefly 
on account of the ignorance of those by whom it was accepted, and 
wholly intolerable when tested by the larger knowledge of their 
successors. In a well-worn metaphor, a parallel is drawn. between the 
life of man and the metamorphosis of the caterpillar into the 
butterfly; but the comparison may be more just as well as more 
novel, if for its former term we take the mental progress of the race. 
History shows that the human mind, fed by constant accessions of 
knowledge, periodically grows too large for its theoretical coverings, 
and bursts them asunder to appear in new habiliments, as the feeding 
and growing grub, at intervals, casts its too narrow skin and assumes 
another, itself but temporary. Truly the imago state of Man seems to 
be terribly distant, but every moult is a step gained, and of such there 
have been many. Since the revival of learning, whereby the Western 
races of Europe were enabled to enter upon that progress towards 
true knowledge, which was commenced by the philosophers of 
Greece, but was almost arrested in subsequent long ages of 
intellectual stagnation, or, at most, gyration, the human larva has 
been feeding vigorously, and moulting in proportion. A skin of some 
dimension was cast in the 16th century, and another towards the end 
of the 18th, while, within the last fifty years, the extraordinary 
growth of every department of physical science has spread among us 
mental food of so nutritious and stimulating a character that a new 
ecdysis seems imminent. But this is a process not unusually 
accompanied by many throes and some sickness and debility, or, it 
may be, by graver disturbances; so that every good citizen must feel 
bound to facilitate the process, and even if he have nothing but a 
scalpel to work withal, to ease the cracking integument to the best of 
his ability. In this duty lies my excuse for the publication of these 
essays. For it will be admitted that some knowledge of man's position 
in the animate world is an indispensable preliminary to the proper 
understanding of his relations to the universe; and this again resolves 
itself, in the long run, into an inquiry into the nature and the 
closeness of the ties which connect him with those singular creatures 
whose history 1 has been sketched in the preceding pages. The  
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1. Decas Collectionis suae craniorum diversarum  gentium illustrata.  
Gottingae, 1790-1820.   
 
2. In a subsequent passage, Schmerling remarks upon the occurrence 
of an incisor tooth 'of enormous size' from  the caverns of Engihoul.  
The tooth figured is somewhat long, but its dimensions do not appear 
to me to be otherwise remarkable.  
 
3. The figure of this clavicle measures 5 inches from end to end in a 
straight line--so that the bone is rather a small than a large one. 
 
4. ON THE CRANIA OF THE MOST ANCIENT RACES OF 
MAN. By Professor D. Schaaffhausen, of Bonn.  (From Muller's  
'Archiv'., 1858, pp. 453.) With Remarks, and original Figures, taken 
from a Cast of the Neanderthal Cranium.  By George Busk, F.R.S., 
etc. 'Natural History Review'. April, 1861.   
 
5. Verhandl. d. Naturhist.' Vereins der preuss. Rheinlande und 
Westphalens., xiv.  Bonn, 1857.   
 
6.  Ib. Correspondenzblatt.  No. 2.   
 
7. This, Mr. Busk has pointed out, is probably the notch for the 
frontal nerve.   
 
8. Estimating the facial angle in the way suggested, on the cast I 
should place it at 64 degrees to 67 degrees.--G. B.  
 
9. See an excellent Essay by Mr. Church on the  Myology of the 
Orang, in the 'Natural History Review', for 1861. 
 
10.  In no normal human skull does the breadth of the brain-case 
exceed its length.   
 
11.  See Dr. D. Wilson's valuable paper "On the supposed prevalence 
of one Cranial Type throughout the American aborigines."--
'Canadian Journal', vol. ii., 1857.   
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that the successive stages of development which are exhibited by a 
Dog, for example, are now as well known to the embryologist as are 
the steps of the metamorphosis of the silk-worm moth to the school-
boy. It will be useful to consider with attention the nature and the 
order of the stages of canine development, as an example of the 
process in the higher animals generally. The dog, like all animals, 
save the very lowest (and further inquiries may not improbably 
remove the apparent exception), commences its existence as an egg: 
as a body which is, in every sense, as much an egg as that of a hen, 
but is devoid of that accumulation of nutritive matter which confers 
upon the bird's egg its exceptional size and domestic utility; and 
wants the shell, which would not only be useless to an animal 
incubated within the body of its parent, but would cut it off from 
access to the source of that nutriment which the young creature 
requires, but which the minute egg of the mammal does not contain 
within itself.  

FIG. 13. Egg of the Dog 
The Dog's egg is, in fact, a little spheroidal bag (Fig. 13), formed of a 
delicate transparent membrane called the vitelline membrane, and 
about 1/130th to 1/120th of an inch in diameter. It contains a mass of 
viscid nutritive matter-the yelk-within which is enclosed a second 
much more delicate spheroidal bag, called the germinal vesicle. In 
this, lastly, lies a more solid rounded body, termed the germinal spot. 
The egg, or Ovum, is originally formed within a gland, from which, 
in due season, it becomes detached, and passes into the living 
chamber fitted for its protection and maintenance during the 
protracted process of gestation. Here, when subjected to the required 
conditions, this minute and apparently insignificant particle of living 
matter becomes animated by a new and mysterious activity. The 
germinal vesicle and spot cease to be discernible (their precise fate 
being one of the yet : unsolved problems of embryology), but the 
yelk becomes circumferentially indented, as if an invisible knife had 
been drawn round it, and thus appears divided into two hemispheres 
(Fig. 13, C). By the repetition of this process in various .planes, these 
hemispheres become subdivided, so that four segments are produced 
(D); and these, in like manner, divide and subdivide again, until the  
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view this cranium, whether we regard its vertical depression, the 
enormous thickness of its supraciliary ridges, its sloped occiput, or its 
long and straight squamosal suture, we meet with ape-like characters, 
stamping it as the most pithecoid of human crania yet discovered.  
But Professor Schaaffhausen states ('supra', p. 308), that the cranium, 
in its present condition, holds 1033.24 cubic centimetres of water, or 
about 63 cubic inches, and as the entire skull could hardly have held 
less than an additional 12 cubic inches, its capacity may be estimated 
at about 75 cubic inches, which is the average capacity given by 
Morton for Polynesian and Hottentot skulls.  So large a mass of brain 
as this, would alone suggest that the pithecoid tendencies, indicated 
by this skull, did not extend deep into the organization; and this 
conclusion is borne out by the dimensions of the other bones of the 
skeleton given by Professor Schaaffhausen, which show that the 
absolute height and relative proportions of the limbs were quite those 
of an European of middle stature.  The bones are indeed stouter, but 
this and the great development of the muscular ridges noted by Dr. 
Schaaffhausen, are characters to be expected in savages.  The 
Patagonians, exposed without shelter or protection to a climate 
possibly not very dissimilar from that of Europe at the time during 
which the Neanderthal man lived, are remarkable for the stoutness of 
their limb bones.  FIG. 31.--Ancient Danish skull from a tumulus at 
Borreby:  one-third of the natural size. From a camera lucida drawing 
by Mr. Busk.  In no sense, then, can the Neanderthal bones be 
regarded as the remains of a human being intermediate between Men 
and Apes.  At most, they demonstrate the existence of a man whose 
skull may be said to revert somewhat towards the pithecoid type--just 
as a Carrier, or a Pouter, or a Tumbler, may sometimes put on the 
plumage of its primitive stock, the 'Columba livia'.  And indeed, 
though truly the most pithecoid of known human skulls, the 
Neanderthal cranium is by no means so isolated as it appears to be at 
first, but forms, in reality, the extreme term of a series leading 
gradually from it to the highest and best developed of human crania. 
On the one hand, it is closely approached by the flattened Australian 
skulls, of which I have spoken, from which other Australian forms 
lead us gradually up to skulls having very much the type of the Engis  
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respectively the protection and nutrition of the young creature, have 
been developed from the skin and from the under and hinder surface 
of the body; the former, the so- called amnion, is a sac filled with 
fluid, which invests the whole body of the embryo, and plays the part 
of a sort of water-bed for it; the other, termed the allantois, grows 
out, loaded with blood-vessels, from the ventral region, and 
eventually applying itself to the walls of the cavity, in which the 
developing organism is contained, enables these vessels to become' 
the channel by which the stream of nutriment, required to supply the 
wants of the offspring, is furnished to it by the parent. The structure 
which is developed by the interlacement of the vessels of the 
offspring with those of the parent, and by means of which the 
former is enabled to receive nourishment and to get rid. of effete 
matters, is termed the Placenta. It would be tedious, and it is 
unnecessary for my present purpose, to trace the process of 
development further; suffice it to say, that, by a long and gradual 
series of changes, the rudiment here depicted and described, becomes 
a puppy, is born, and then, by still slower and less perceptible steps, 
passes into the adult Dog. There is not much apparent resemblance 
between a barn-door Fowl and the Dog who protects the farm-yard. 
Nevertheless the student of development finds, not only that the 
chick commences its existence as an egg, primarily identical, in all 
essential respects, with that of the Dog, but that the yelk of this egg 
undergoes division -that the primitive groove arises, and that the 
contiguous parts of the germ are fashioned, by precisely similar 
methods, into a young chick, which, at one stage of its existence, is 
so like the nascent Dog, that ordinary inspection would hardly 
distinguish the two. The history of the development of any other 
vertebrate animal, Lizard, Snake, Frog, or Fish, tells the same story. 
There is always, to begin with, an egg having the same essential 
structure as that of the Dog:-the yelk of that egg always undergoes 
division, or segmentation as it is often called: the ultimate products 
of that segmentation constitute the building materials for the body of 
the young animal; and this is built up round Ii. primitive groove, in 
the floor of which a notochord is developed. Furthermore, there is a 
period in which the young of all these animals resemble one another,  
    6 
 
 



 

 

the Pacific Islands and subcontinents on the one hand, and to 
America on the other, brachycephaly and orthognathism gradually 
diminish, and are replaced by dolichocephaly and prognathism, less, 
however, on the American Continent (throughout the whole length of 
which a rounded type of skull prevails largely, but not exclusively) 
11 than in the Pacific region, where, at length, on the Australian 
Continent and in the adjacent islands, the oblong skull, the projecting 
jaws, and the dark skin reappear; with so much departure, in other 
respects, from the Negro type, that ethnologists assign to 
these people the special title of 'Negritoes.'  The Australian skull is 
remarkable for its narrowness and for the thickness of its walls, 
especially in the region of the supraciliary ridge, which is frequently, 
though not by any means invariably, solid throughout, the frontal 
sinuses remaining undeveloped.  The nasal depression, again, is 
extremely sudden, so that the brows overhang and give the 
countenance a particularly lowering, threatening expression. The 
occipital region of the skull, also, not unfrequently becomes 
less prominent; so that it not only fails to project beyond a line 
drawn perpendicular to the hinder extremity of the glabello-occipital 
line, but even, in some cases, begins to shelve away from it, 
forwards, almost immediately.  In consequence of this circumstance, 
the parts of the occipital bone which lie above and below the 
tuberosity make a much more acute angle with one another than is 
usual, whereby the hinder part of the base of the skull appears 
obliquely truncated.  Many Australian skulls have a considerable 
height, quite equal to that of the average of any other race, but there 
are others in which the cranial roof becomes remarkably depressed, 
the skull, at the same time, elongating so much that, probably, its 
capacity is not diminished.  The majority of skulls possessing these 
characters, which I have seen, are from the neighbourhood of Port 
Adelaide in South Australia, and have been used by the natives as 
water vessels; to which end the face has been knocked away, and a 
string passed through the vacuity and the occipital foramen, so that 
the skull was suspended by the greater part of its basis.  FIG. 31.--An 
Australian skull from Western Port, in the Museum of the Royal 
College of Surgeons, with the contour of the Neanderthal skull. Both  
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that the changes it undergoes are identical with those exhibited by the 
ova of other vertebrated animals; for the formative materials of 
which the rudimentary human body is composed, in the earliest 
conditions in which it has been observed, are the same as those of 
other animals. Some of these earliest stages are figured above and, as 
will be seen, they are strictly comparable to the very early states of 
the Dog; the marvellous correspondence between the two which is 
kept up, even for some time, as development advances, becoming 
apparent by the simple comparison of the figures with those on page 
86. Indeed, it is very long before the body of the young human being 
can be readily discriminated from that of the young puppy; but, at a 
tolerably early period, the two become distinguishable by the 
different form of their adjuncts, the yelk-sac and the allantois. The 
former, in the Dog, be- comes long and spindle-shaped, while in Man 
it remains spherical: the latter, in the Dog, attains an extremely large 
size, and the vascular processes which are developed from it and 
eventually give rise to the formation of the placenta (taking root, as it 
were, in the parental organism, so as to draw nourishment therefrom, 
as the root of a tree extracts it from the soil) are arranged in an en-
 circling zone, while in Man, the allantois remains comparatively 
small, and its vascular rootlets are eventually restricted to one disk-
like spot. Hence, while the placenta of the Dog is like a girdle, that of 
Man has the cake-like form, indicated by the name of the organ. But, 
exactly in those respects in which the developing Man differs from 
the Dog, he resembles the ape, which, like man, has a spheroidal 
yelk-sac and a discoidal, sometimes partially lobed, placenta. So that 
it is only quite in the later stages of development that the young 
human being presents marked differences from the young ape, while 
the latter departs as much from the dog in its development, as the 
man does. Startling as the last assertion may appear to be, it is 
demonstrably true, and it alone appears to me sufficient to place 
beyond all doubt the structural unity of man with the rest of the 
animal world, and more particularly and closely with the apes. Thus, 
identical in the physical processes by which he originates-identical in 
the early stages of his formation-identical in the mode of his nutrition 
before and after birth, with the animals which lie immediately below  
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basicranial axis observed upon so great a scale in the mammalian 
series?  Numerous observations lead me to believe that we 
must answer this question in the affirmative.  The diagrams in Figure 
30 are reduced from very carefully made diagrams of sections of four 
skulls, two round and orthognathous, two long and prognathous, 
taken longitudinally and vertically, through the middle. The sectional 
diagrams have then been superimposed, in such a manner, that the 
basal axes of the skulls coincide by their anterior ends, and in their 
direction. The deviations of the rest of the contours (which represent 
the interior of the skulls only) show the differences of the skulls from 
one another, when these axes are regarded as relatively fixed 
lines.  The dark contours are those of an Australian and of a Negro 
skull: the light contours are those of a Tartar skull, in the Museum of 
the Royal College of Surgeons; and of a well developed round skull 
from a cemetery in Constantinople, of uncertain race, in my own 
possession.  It appears, at once, from these views, that the 
prognathous skulls, so far as their jaws are concerned, do really differ 
from the orthognathous in much the same way as, though to a far less 
degree than, the skulls of the lower mammals differ from those of 
Man. Furthermore, the plane of the occipital foramen (b c) forms 
a somewhat smaller angle with the axis in these particular 
prognathous skulls than in the orthognathous; and the like may be 
slightly true of the perforated plate of the ethmoid--though this point 
is not so clear.  But it is singular to remark that, in another respect, 
the prognathous skulls are less ape-like than the orthognathous, 
the cerebral cavity projecting decidedly more beyond the anterior end 
of the axis in the prognathous, than in the orthognathous, skulls.  It 
will be observed that these diagrams reveal an immense range 
of variation in the capacity and relative proportion to the cranial 
axis, of the different regions of the cavity which contains the brain, in 
the different skulls.  Nor is the difference in the extent to which 
the cerebral overlaps the cerebellar cavity less singular.  A round 
skull (Fig. 30, 'Const'.) may have a greater posterior cerebral 
projection than a long one (Fig. 30, 'Negro').  Until human crania 
have been largely worked out in a manner similar to that here 
suggested--until it shall be an opprobrium to an  
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structure of their limbs; the number of their dorsal and lumbar 
vertebrae; the adaptation of their frames to climbing, leaping, or 
running; the number and form of their teeth; and the characters of 
their skulls and of the contained brain. But, with all these differences, 
they are so closely connected in all the more important and 
fundamental characters of their organization, and so distinctly 
separated by these same characters from other animals, that 
zoologists find it necessary to group them together as members of 
one order. And any new animal were discovered, and were found to 
present no greater difference from the Kangaroo or from the 
Opossum, for example, than these animals do from one another, the 
zoologist would not only be logically compelled to rank it in the 
same order with these, but he would not think of doing 
otherwise. Bearing this obvious course of zoological reasoning in 
mind, let us endeavour for a moment to disconnect our thinking 
selves from the mask of humanity; let us imagine ourselves scientific 
Saturnians, if you will, fairly acquainted with such animals as now 
inhabit the Earth, and employed in discussing the relations they bear 
to a new and singular "erect and featherless biped," which some 
enterprising traveller, overcoming the difficulties of space and 
gravitation, has brought from that distant planet for our inspection, 
well preserved, may be, in a cask of rum. We should all, at once, 
agree upon placing him among the mammalian vertebrates; and his 
lower jaw, his molars, and his brain, would leave no room for 
doubting the systematic position of the new genus among those 
mammals, whose young are nourished during gestation by means of 
a placenta, or what are called the "placental mammals." Further, the 
most superficial study would at once convince us that, among the 
orders of placental mammals, neither the Whales, nor the hoofed 
creatures, nor the Sloths and Anteaters, nor the carnivorous Cats, 
Dogs, and Bears, still less the Rodent Rats and Rabbits, or the 
Insectivorous Moles and Hedgehogs, or the Bats, could claim our 
Homo, as one of themselves. There would remain then but one order 
for comparison, that of the Apes (using the word in , its broadest 
sense), and the question for discussion -would narrow itself to this-is 
Man so different from any of these Apes that he must form an order  
    10 
 
 



 

 

roof.  I conceive then that the base of the skull may be demonstrated 
developmentally to be its relatively fixed part, the roof and sides 
being relatively moveable.  Fig. 28.--Oblong and prognathous skull 
of a Negro; side and front views. One-third of the natural size.  The 
same truth is exemplified by the study of the modifications which the 
skull undergoes in ascending from the lower animals up to man.   
 
Figure 29.--Longitudinal and vertical sections of the skulls of a 
Beaver 'Castor Canadensis), a Lemur 'L. Catia), and a 
Baboon (Cynocephalus Papio), a b, the basicranial axis; b ', 
the occipital plane; i T, the tentorial plane; a d, the olfactory plane; f 
e, the basifacial axis; c b a, occipital angle; T i a, tentorial angle; d a 
b, olfactory angle; e f b, cranio-facial angle; g h, extreme length of 
the cavity which lodges the cerebral hemispheres or cerebral length. 
The length of the basicranial axis as to this length, or, in other words, 
the proportional length of the line g h to that of a b taken as 100, in 
the three skulls, is as follows:--Beaver 70 to 100; Lemur 119 to 100; 
Baboon 144 to 100.  In an adult male Gorilla the cerebral length is as 
170 to the basicranial axis taken as 100, in the Negro (Fig. 30) as 236 
to 100.  In the Constantinople skull (Fig. 30) as 266 to 100.  The 
cranial difference between the highest Ape's skull and the lowest 
Man's is therefore very strikingly brought out by these 
measurements.  In the diagram of the Baboon's skull the dotted lines 
d1 d2, etc., give the angles of the Lemur's and Beaver's skull, as laid 
down upon the basicranial axis of the Baboon.  The line a b has the 
same length in each diagram.  In such a mammal as a Beaver (Fig. 
29), a line (a b.) drawn through the bones, termed basioccipital, 
basisphenoid, and presphenoid, is very long in proportion to the 
extreme length of the cavity which contains the cerebral hemispheres 
(g h.).  The plane of the occipital foramen (b c.) forms a slightly 
acute angle with this basicranial axis, while the plane of the 
tentorium 'i T.) is inclined at rather more than 90 degrees to the 
basicranial axis; and so is the plane of the perforated plate (a d.), by 
which the filaments of the olfactory nerve leave the skull.  Again, a 
line drawn through the axis of the face, between the bones called 
ethmoid and vomer--the "basifacial axis" (f e.) forms an exceedingly  
   67 
 
 

foot, is 26 1/2 inches long; that the hand is 9 3/4 inches long; the foot 
11 1/4 inches long. In other words, taking the length of the 
spinal column as 100, the arm equals 115, the leg 96, the hand 36, 
and the foot 41. In the skeleton of a male Bosjesman, in the same 
collection, the proportions, by the same measurement, to the spinal 
column, taken as 100, are- the arm 78, the leg 110, the hand 26, and 
the foot 32. In a woman of the same race the arm is 83, and the leg 
120, the hand and foot remaining ; the same. In a European skeleton I 
find the arm to be 80, the leg 117, the hand 26, the foot 35. Thus the 
leg is not so different as it looks at first sight, in its proportion to the 
spine in the Gorilla and in the Man-being very slightly shorter than 
the spine in the former, and between and longer than the spine in the 
latter. The foot is longer and the hand much longer in the Gorilla; but 
the great difference is caused by the arms, which are very much 
longer than the spine in the Gorilla, very much shorter than the spine 
in the Man. The question, now arises how are the other Apes related 
to the Gorilla in these respects- taking the length of the spine, 
measured in the same way, at 100. In an adult Chimpanzee, the arm 
is only 96, the leg 90, the hand 43, the foot 39 -so that the hand and 
the leg depart more from the human proportion and the arm less, 
while the foot is about the same as in the Gorilla. In the Orang, the 
arms are very much longer than in the Gorilla (122), while the legs 
are shorter (88); the foot is longer than the hand (52 and 48), and 
both are much longer in proportion to the spine. In the other man-like 
Apes again, the Gibbons, these proportions are still further altered; 
the length of the arms being to that of the spinal column as 19 to 11; 
while the legs are also a third longer than the spinal column, so as to 
be longer than in Man,. instead of shorter. The hand is half as long as 
the spinal column, and the foot, shorter than the hand, is about 
5/11ths of the length of the spinal column. Thus Hylobates is as 
much longer in the arms than the Gorilla, as the Gorilla is longer in 
the arms than Man; while, on the other .hand, it is as much longer in 
the legs than the Man, as the Man is longer in the legs than the 
Gorilla, so that it contains within itself the extremest deviations from 
the average length of both pairs of limbs. 3  The Mandrill presents a 
middle condition, the .arms and legs being nearly equal in length,  
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the brain to prevail universally among the lower races of mankind, 
however probable that conclusion may be. We are, in fact, sadly 
wanting in information respecting the disposition of the soft and 
destructible organs of every Race of Mankind but our own; and even 
of the skeleton, our Museums are lamentably deficient in every part 
but the cranium.  Skulls enough there are, and since the time when 
Blumenbach and Camper first called attention to the marked 
and singular differences which they exhibit, skull collecting and 
skull measuring has been a zealously pursued branch of Natural 
History, and the results obtained have been arranged and classified 
by various writers, among whom the late active and able Retzius 
must always be the first named.  Human skulls have been found to 
differ from one another, not merely in their absolute size and in the 
absolute capacity of the brain case, but in the proportions which the 
diameters of the latter bear to one another; in the relative size of the 
bones of the face (and more particularly of the jaws and teeth) as 
compared with those of the skull; in the degree to which the upper 
jaw (which is of course followed by the lower) is thrown backwards 
and downwards under the fore-part of the brain case, or forwards and 
upward in front of and beyond it.  They differ further in the relations 
of the transverse diameter of the face, taken through the cheek bones, 
to the transverse diameter of the skull; in the more rounded or more 
gable-like form of the roof of the skull, and in the degree to which 
the hinder part of the skull is flattened or projects beyond the ridge, 
into and below which, the muscles of the neck are inserted.  In some 
skulls the brain case may be said to be 'round,' the extreme length not 
exceeding the extreme breadth by a greater proportion than 100 to 
80, while the difference may be much less. 10  Men possessing 
such skulls were termed by Retzius 'brachycephalic,' and the skull of 
a Calmuck, of which a front and side view (reduced outline copies of 
which are given in Figure 27) are depicted by Von Baer in his 
excellent, "Crania selecta," affords a very admirable example of that 
kind of skull.  Other skulls, such as that of a Negro copied in Fig. 28 
from Mr.  Busk's 'Crania typica,' have a very different, greatly 
elongated form, and may be termed 'oblong.'  In this skull the 
extreme length is to the extreme breadth as 100 to not more than 67,  
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first lumbar vertebra, which is an exceptional occurrence in Man, is 
the rule in the Gorilla; and hence, as lumbar are distinguished from 
dorsal vertebrae only by the presence or absence of free ribs the 
seventeen "dorso-lumbar" vertebrae of the Gorilla are divided into 
thirteen ; dorsal and four lumbar, while in Man they are twelve dorsal 
and five lumbar. Not only, however, does Man occasionally possess 
thirteen pair of ribs, 4 but the Gorilla sometimes has fourteen pairs, 
while an Orang-utan  -skeleton in the Museum of the Royal College 
of Surgeons has twelve dorsal and five lumbar vertebrae, as in Man. 
Cuvier notes the same number in a Hylobates. On the other hand, 
among the lower Apes, many possess twelve dorsal and six or seven 
lumbar vertebrae; the Douroucouli has four- teen dorsal and eight 
lumbar, and a Lemur (Stenops tardigradus) has fifteen dorsal and 
nine lumbar vertebrae. The vertebral column of the Gorilla, as a 
whole, differs from that of Man in the less marked character of its 
curves, especially in the slighter convexity of the lumbar region. 
Nevertheless, the curves are present, and are quite obvious in young 
skeletons of the Gorilla and Chimpanzee which have been prepared 
without removal of the ligaments. In young Orangs similarly 
preserved on the other hand, the spinal column is either straight, or 
even concave forwards, throughout the lumbar region. Whether we 
take these characters then, or such minor ones as those which are 
derivable from the proportional length of the spines of the cervical 
vertebrae, ,and the like, there is no doubt whatsoever as to the 
marked difference between Man and the Gorilla; but there is as little, 
that equally marked differences, of the very same order, obtain 
between the Gorilla and the lower Apes. The Pelvis, or bony girdle of 
the hips, of Man is a strikingly human part of his organisation; the 
expanded haunch bones affording support for his viscera during his 
habitually erect posture, and giving space for the attachment of the 
great muscles which enable him to assume and to preserve that. 
attitude. In these respects the pelvis of the Gorilla differs very 
considerably from his (Fig. 16). But go no lower than the Gibbon, 
and see how vastly more he differs from the Gorilla than the latter 
does from Man, even in this structure. Look at the flat, narrow 
haunch bones-the long and narrow passage-the coarse, outwardly  
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circumference is 23 inches.  But this great circumference arises 
largely from the vast development of the supraciliary ridges, though 
the perimeter of the brain case itself is not small.  The large 
supraciliary ridges give the forehead a far more retreating appearance 
than its internal contour would bear out.  To an anatomical eye the 
posterior part of the skull is even more striking than the anterior. The 
occipital protuberance occupies the extreme posterior end of the 
skull, when the glabello-occipital line is made horizontal, and so far 
from any part of the occipital region extending beyond it, this region 
of the skull slopes obliquely upward and forward, so that the 
lambdoidal suture is situated well upon the upper surface of the 
cranium.  At the same time, notwithstanding the great length of the 
skull, the sagittal suture is remarkably short (4 1/2 inches), and the 
squamosal suture is very straight.   
 
Figure 26.--Drawings from Dr. Fuhlrott's photographs of parts of 
the interior of the Neanderthal cranium.  A. view of the under and 
inner surface of the frontal region, showing the inferior apertures of 
the frontal sinuses (a).  B. corresponding view of the occipital region 
of the skull, showing the impressions of the lateral sinuses (a a).   
 
In reply to my questions Dr. Fuhlrott writes that the occipital bone 
"is in a state of perfect preservation as far as the upper 
semicircular line, which is a very strong ridge, linear at its 
extremities, but enlarging towards the middle, where it forms two 
ridges (bourrelets), united by a linear continuation, which is slightly 
depressed in the middle."  "Below the left ridge the bone exhibits an 
obliquely inclined surface, six lines (French) long, and twelve lines 
wide."  This last must be the surface, the contour of which is shown 
in Fig. 25, A., below b.  It is particularly interesting, as it suggests 
that, notwithstanding the flattened condition of the occiput, the 
posterior cerebral lobes must have projected considerably beyond the 
cerebellum, and as it constitutes one among several points of 
similarity between the Neanderthal cranium and certain Australian 
skulls.  Such are the two best known forms of human cranium, which 
have been found in what may be fairly termed a fossil state.  Can  
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lowest Man's skull has twice the capacity of that of the highest 
Gorilla. 5  No doubt, this is a very striking difference, but it loses 
much of its apparent systematic value, when viewed by the light of 
certain other equally indubitable facts respecting cranial 
capacities. The first of these is, that the difference in the volume of 
the cranial cavity of different races of mankind is far greater, 
absolutely, than that between the lowest Man and the highest Ape, 
while, relatively, it is about the same. For the largest human skull 
measured by Morton contained 114 cubic inches, that is to say, had 
very nearly double the capacity of the smallest; while its absolute 
preponderance, of 52 cubic inches-is far greater than that by which 
the lowest adult male human cranium surpasses the largest of the 
Gorillas (62-34 ½  = 27 1/2). Secondly, the adult crania of Gorillas 
which have as yet been measured differ among themselves by nearly 
one-third, the maxi- mum capacity being 34.5 cubic inches, the mini- 
mum 24 cubic inches; and) thirdly, after making all due allowance 
for difference of size, the cranial capacities of some of the lower 
Apes fall nearly as much, relatively, below those of the higher Apes 
as the latter fall below Man. Thus, even in the important matter of 
cranial capacity, Men differ more widely from one another than they 
do from the Apes; while the lowest Apes differ as much, in 
proportion, from the highest, as the latter does from Man. The last 
proposition is still better illustrated by the study of the modifications 
which other parts of the cramum undergo in the Simian series. It is 
the large proportional size of the facial bones and the great projection 
of the jaws which confer upon the Gorilla's skull its small facial 
angle and brutal character. But if we consider the proportional size of 
the facial bones to the skull proper only, the little Chrysothrix (Fig. 
17) differs very widely from the Gorilla, and, in the same way, as 
Man does; while the Baboons (Cynocephalus, Fig. 17) exaggerate the 
gross proportions of the muzzle of the great Anthropoid, so that its 
visage looks mild and human by comparison with theirs.  
 
Figure 17. Sections of the skull of man and various Apes, drawn so 
as to five the cerebral cavity the same length in each case, thereby 
displaying the varying proportions of the facial bones: The line b  
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from the Neanderthal exceed all the rest in those peculiarities of 
conformation which lead to the conclusion of their belonging to a 
barbarous and savage race.  Whether the cavern in which they were 
found, unaccompanied with any trace of human art, were the place of 
their interment, or whether, like the bones of extinct animals 
elsewhere, they had been washed into it, they may still be regarded as 
the most ancient memorial of the early inhabitants of Europe."  Mr. 
Busk, the translator of Dr. Schaaffhausen's paper, has enabled us 
to form a very vivid conception of the degraded character of 
the Neanderthal skull, by placing side by side with its outline, that 
of the skull of a Chimpanzee, drawn to the same absolute size.  Some 
time after the publication of the translation of 
Professor Schaaffhausen's Memoir, I was led to study the cast of the 
Neanderthal  cranium with more attention than I had previously 
bestowed upon it, in consequence of wishing to supply Sir Charles 
Lyell with a diagram, exhibiting the special peculiarities of this skull, 
as compared with other human skulls.  In order to do this it was 
necessary to identify, with precision, those points in the skulls 
compared which corresponded anatomically.  Of these points, the 
glabella was obvious enough; but when I had distinguished another, 
defined by the occipital protuberance and superior semicircular line, 
and had placed the outline of the Neanderthal skull against that of the 
Engis skull, in such a position that the glabella and occipital 
protuberance of both were intersected by the same straight line, the 
difference was so vast and the flattening of the Neanderthal skull so 
prodigious (compare Figs. 22 and 24, A.), that I at first imagined I 
must have fallen into some error.  And I was the more inclined to 
suspect this, as, in ordinary human skulls, the occipital protuberance 
and superior semicircular curved line on the exterior of the occiput 
correspond pretty closely with the 'lateral sinuses' and the line of 
attachment of the tentorium internally. But on the tentorium rests, as 
I have said in the preceding Essay, the posterior lobe of the brain; 
and hence, the occipital protuberance, and the curved line in 
question, indicate, approximately, the lower limits of that lobe.  Was 
it possible for a human being to have the brain thus flattened and 
depressed; or, on the other hand, had the muscular ridges shifted their  
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the skull, no less than for the skeleton in general, the proposition 
holds good, that the differences between Man and the Gorilla are of 
smaller value than those between the Gorilla and some other Apes. In 
connection with the skull, I may speak of the teeth-organs which 
have a peculiar classificatory value, and whose resemblances and 
differences of number, form, and succession, taken as a whole, are 
usually regarded as more trustworthy indicators of affinity than any 
others. Man is provided with two sets of teeth-milk teeth and 
permanent teeth. The former consist of four incisors, or cutting teeth; 
two canines, or eye-teeth; and four molars or grinders, in each 
jaw, making twenty in all. The latter (Fig 18) comprise four incisors, 
two canines, four small grinders, called premolars or false molars, 
and six large grinders, or true molars in each jaw-making , thirty-two 
in all. The internal incisors are larger than the external pair, in the 
upper jaw, smaller than the external pair, in the lower jaw. The 
crowns of the upper molars exhibit four cusps, or blunt-pointed 
elevations, and a ridge crosses the crown obliquely, from the inner, 
anterior cusp to the outer, posterior cusp (Fig. 18 m2). The anterior 
lower molars have five cusps, three external and two internal. The 
premolars have two cusps, one internal and one external, of which 
the outer is the higher.  In all these respects the dentition of the 
Gorilla may be described in the same terms as that of Man; but in 
other matters it exhibits many and important differences (Fig. 18). 
Thus, the teeth of man constitute a regular and even senes-without 
any break and without any marked projection of one tooth above the 
level of the rest; a peculiarity which, as Cuvier long ago showed, is 
shared by no other mammal save one -as different a creature from 
man as can well be imagined-namely, the long extinct 
Anoplotherium. The teeth of the Gorilla, on the contrary, exhibit a 
break, or interval, termed the diastema, in both jaws: in front of the 
eye-tooth, or between it and the outer incisor, in the upper jaw; 
behind the eye-tooth, or between it and the front false molar, in the 
lower jaw. Into this break in the series, in each jaw, fits the canine of 
the opposite jaw; the size of the eye-tooth in the Gorilla being so 
great that it projects, like a tusk, far beyond the general level of the  
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in the muddy deposits of caverns, such remains have not hitherto 
been met with in the caves of the Neanderthal; and that the bones, 
which were covered by a deposit of mud not more than four or five 
feet thick, and without any protective covering of stalagmite, have 
retained the greatest part of their organic substance.  "These 
circumstances might be adduced against the probability of 
a geological antiquity.  Nor should we be justified in regarding 
the cranial conformation as perhaps representing the most savage 
primitive type of the human race, since crania exist among living 
savages, which, though not exhibiting, such a remarkable 
conformation of the forehead, which gives the skull somewhat the 
aspect of that of the large apes, still in other respects, as for instance 
in the greater depth of the temporal fossae, the crest-like, prominent 
temporal ridges, and a generally less capacious cranial cavity, exhibit 
an equally low stage of development.  There is no reason for 
supposing that the deep frontal hollow is due to any artificial 
flattening, such as is practised in various modes by barbarous nations 
in the Old and New World.  The skull is quite symmetrical, and 
shows no indication of counter-pressure at the occiput, whilst, 
according to Morton, in the Flat-heads of the Columbia, the frontal 
and parietal bones are always unsymmetrical.  Its conformation 
exhibits the sparing development of the anterior part of the head 
which has been so often observed in very ancient crania, and affords 
one of the most striking proofs of the influence of culture 
and civilization on the form of the human skull."  In a subsequent 
passage, Dr. Schaaffhausen remarks:  "There is no reason whatever 
for regarding the unusual development of the frontal sinuses in the 
remarkable skull from the Neanderthal as an individual or 
pathological deformity; it is unquestionably a typical race-character, 
and is physiologically connected with the uncommon thickness of the 
other bones of the skeleton, which exceeds by about one-half the 
usual proportions.  This expansion of the frontal sinuses, which are 
appendages of the air-passages, also indicates an unusual force and 
power of endurance in the movements of the body, as may 
be concluded from the size of all the ridges and processes for 
the attachment of the muscles or bones.  That this conclusion may be  
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dentition is extremely different. Instead of 20 teeth in the milk set, 
there are 24: instead of 32 teeth in the permanent set, there are 36, the 
false molars being increased from eight to twelve, And in form, the 
crowns of the molars are very unlike those of the Gorilla, and differ 
far more widely from the human pattern. The Marmosets, on the 
other hand, exhibit. the same number of teeth as Man and the Gorilla; 
but, notwithstanding this, their dentition is very different, for they 
have four more false molars, like the other American monkeys-but as 
they have four fewer true molars, the total remains the same, And 
passing from the American apes to the Lemurs, the dentition 
becomes still more completely and essentially different from that of 
the Gorilla. The incisors begin to vary both in number and in form: 
The molars acquire, more and more, a many-pointed, insectivorous 
character, and in one Genus, the Aye-Aye (Oheiromys), the canines 
disappear, and the teeth completely simulate a those of a Rodent 
(Fig. 18). Hence it is obvious that, greatly as the dentition of the 
highest Ape differs from that of Man, it differs far more widely from 
that of the lower and lowest Apes. Whatever part of the animal 
fabric-whatever series of muscles, whatever viscera might be 
selected for comparison-the result would be the same-the lower Apes 
and the Gorilla would differ more than the Gorilla and the Man. I can 
not attempt in this place to follow out all these comparisons in detail, 
and indeed it is unnecessary I should do so. But certain real, or 
supposed, structural distinctions between man and the apes remain, 
upon which so much stress has been laid, that they require careful 
consideration, in order that the true value may be assigned to those 
which are real, and the emptiness of those which are fictitious may 
be exposed. I refer to the characters of the hand, the foot, and the 
brain. Man has been defined as the only animal possessed of two 
hands terminating his fore limbs, and of two feet ending his hind 
limbs, while it has been said that all the apes possess four hands; and 
he has been affirmed to differ fundamentally from all the apes in the 
characters of his brain, which alone, it has been strangely asserted 
and reasserted, exhibits the structures known to anatomists as the 
posterior lobe, the posterior cornu of the lateral ventricle, and the 
hippocampus minor. That the former proposition should have gained  
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radius.  But it is clear that this shortening, as well as the attenuation 
of the left humerus, are both consequent upon the pathological 
condition above described.   
 
"4.  A left 'ilium', almost perfect, and belonging to the femur: 
a fragment of the right 'scapula'; the anterior extremity of a rib of 
the right side; and the same part of a rib of the left side; the 
hinder part of a rib of the right side; and lastly, two hinder portions 
and one middle portion of ribs, which from their unusually rounded 
shape, and abrupt curvature, more resemble the ribs of a carnivorous 
animal than those of a man.  Dr. H. v. Meyer, however, to whose 
judgment I defer, will not venture to declare them to be ribs of any 
animal; and it only remains to suppose that this abnormal condition 
has arisen from an unusually powerful development of the thoracic 
muscles.  "The bones adhere strongly to the tongue, although, as 
proved by the use of hydrochloric acid, the greater part of the 
cartilage is still retained in them, which appears, however, to have 
undergone that transformation into gelatine which has been observed 
by v. Bibra in fossil bones.  The surface of all the bones is in many 
spots covered with minute black specks, which, more especially 
under a lens, are seen to be formed of very delicate 'dendrites'.  These 
deposits, which were first observed on the bones by Dr. Meyer, are 
most distinct on the inner surface of the cranial bones.  They consist 
of a ferruginous compound, and, from their black colour, may be 
supposed to contain manganese.  Similar dendritic formations also 
occur, not unfrequently, on laminated rocks, and are usually found in 
minute fissures and cracks. At the meeting of the Lower Rhine 
Society at Bonn, on the 1st April, 1857, Prof. Meyer stated that he 
had noticed in the museum of Poppelsdorf similar dendritic 
crystallizations on several fossil bones of animals, and particularly on 
those of 'Ursus spelaeus', but still more abundantly and beautifully 
displayed on the fossil bones and teeth of 'Equus adamiticus', 
'Elephas primigenius', etc., from the caves of Bolve and Sundwig.  
Faint indications of similar 'dendrites' were visible in a Roman skull 
from Siegburg; whilst other ancient skulls, which had lain for 
centuries in the earth, presented no trace of them. I am indebted to H.  
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foot, are far shorter in pro- portion than the digits of the hand, and are 
less moveable, the want of mobility being most striking in the great 
toe-which, again, is very much larger in proportion to the other toes 
than the thumb to the fingers. In considering this point however, it 
must not be forgotten that the civilized great toe, confined and 
cramped from childhood upwards, is seen to a great disadvantage, 
and that in uncivilized and barefooted people it retains a great 
amount of mobility, and even some sort of opposability. The Chinese 
boatmen are said to be able to pull an oar; the artisans of Bengal to 
weave, and the Carajas to steal fishhooks by its help; though, after 
all, it must be recollected that the structure of its joints and the 
arrangement of its bones, necessarily render its prehensile action far 
less perfect than that of the thumb. But to gain a precise conception 
of the resemblances and differences of the hand and foot, and of the 
distinctive characters of each, we must look below the skin, and 
compare the bony frame work and its motor apparatus in each (Fig. 
19). The skeleton of the hand exhibits, in the region which we term 
the wrist, and which is technically called the carpus-two rows of 
loosely fitted polygonal bones, four in each row, which are tolerably 
equal in size. The bones of the first row with the bones of the 
forearm, form the wrist joint, and are arranged side by side, no one 
greatly exceeding or overlapping the rest. Three of the bones of the 
second row of the carpus bear the four long bones which support. the 
palm of the hand. The fifth bone of the same character is articulated 
in a much more free and moveable manner than the others, with its 
carpal bone, and forms the base of the thumb. These are called 
metacarpal bones, and they carry the phalanges or bones of the digits, 
of which there are two in the thumb, and three in each of the 
fingers. The skeleton of the foot is very like that of the hand in some 
respects. Thus there are three phalanges in each of the lesser toes, 
and only two in the great toe, which answers to the thumb. There is a 
long bone, termed metatarsal, answering to the metacarpal, for each 
digit; and the tarsus which corresponds with the carpus, presents four 
short polygonal bones in a row, which correspond very closely with 
the four carpal bones of the second row of the hand. In other respects 
the foot differs very widely from the hand. Thus the great toe is the  
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Vertical height above a line joining  
the deepest notches in the squamous  
border of the parietals............……………....….............70        = 
2.75".  
 
Width of hinder part of skull from one  
parietal protuberance to the other......…………….....138 (150) = 
5.4"--5.9"  
 
 
Distance from the upper angle of  
the occipital to the superior semicircular lines.................51 (60) = 
1.9"--2.4".  
 
Thickness of the bone at the parietal protuberance.............8.  
--at the angle of the occipital.........……………………......9.  
--at the superior semicircular line of the occipital..............10          = 
0.3"  
 
"Besides the cranium, the following bones have been secured:--  
 "1.  Both thigh-bones, perfect.  These, like the skull, and all the other 
bones, are characterized by their unusual thickness, and the great 
development of all the elevations and depressions for the attachment 
of muscles.  In the Anatomical Museum at Bonn, under 
the designation of 'Giant's-bones,' are some recent thigh-bones, with 
which in thickness the foregoing pretty nearly correspond, although 
they are shorter. 
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hand. Again, the tendons of the long flexor of the toes, and of the 
long flexor of the great toe, when they reach the sole of the foot, do 
not remain distinct from one another, as the flexors in the palm of the 
hand do, but they become united and commingled in a very curious 
manner-while their united tendons receive an accessory muscle 
connected with the heel-bone. But perhaps the most absolutely 
distinctive character about the muscles of the foot is the existence of 
what is termed the peronmus longus, a long muscle fixed to the outer 
bone of the leg, and sending its tendon to the outer ankle, be- hind 
and below which it passes, and then crosses the foot obliquely to be 
attached to the base of the great toe. No muscle in the hand exactly 
corresponds with this, which is eminently a foot muscle. To resume-
the foot of man is distinguished from his hand by the following 
absolute anatomical differences:-  
 
1. By the arrangement of the tarsal bones.  
2. By having a short flexor and a 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 not by the 
mere proportions and, greater or lesser mobility of the great toe, 
which may vary indefinitely without any fundamental alteration in 
the structure of the foot. 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 Gorilla's hand is 
clumsier, heavier, and has a thumb somewhat shorter in proportion 
than that of man; but no one has ever doubted it 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 
wonderful that the appellation "Quadrumana," or four-handed 
creatures, adopted from the older anatomists 6 by Blumenbach, and 
unfortunately rendered current by Cuvier, should have gained such  
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examination of these bones afforded the following results:--  "The 
cranium is of unusual size, and of a long elliptical form.  A 
most remarkable peculiarity is at once obvious in the 
extraordinary development of the frontal sinuses, owing to which the 
superciliary ridges, which coalesce completely in the middle, are 
rendered so prominent, that the frontal bone exhibits a considerable 
hollow or depression above, or rather behind them, whilst a deep 
depression is also formed in the situation of the root of the nose.  The 
forehead is narrow and low, though the middle and hinder portions of 
the cranial arch are well developed.  Unfortunately, the fragment of 
the skull that has been preserved consists only of the portion situated 
above the roof of the orbits and the superior occipital ridges, which 
are greatly developed, and almost conjoined so as to form a 
horizontal eminence.  It includes almost the whole of the frontal 
bone, both parietals, a small part of the squamous and the upper-third 
of the occipital.  The recently fractured surfaces show that the skull 
was broken at the time of its disinterment.  The cavity holds 16,876 
grains of water, whence its cubical contents may be estimated at 
57.64 inches, or 1033.24 cubic centimetres.  In making this 
estimation, the water is supposed to stand on a level with the orbital 
plate of the frontal, with the deepest notch in the squamous margin of 
the parietal, and with the superior semicircular ridges of the occipital.  
Estimated in dried millet-seed, the contents equalled 31 ounces, 
Prussian Apothecaries' weight.  The semicircular line indicating the 
upper boundary of the attachment of the temporal muscle, though not 
very strongly marked, ascends nevertheless to more than half the 
height of the parietal bone.  On the right superciliary ridge is 
observable an oblique furrow or depression, indicative of an injury 
received during life.7   The coronal and sagittal sutures are on the 
exterior nearly closed, and on the     inside so completely ossified as 
to have left no traces whatever, whilst the lambdoidal remains quite 
open. The depressions for the Pacchionian glands are deep and     
numerous; and there is an unusually deep vascular groove 
immediately behind the coronal suture, which, as it terminates in the 
foramen, no doubt transmitted a 'vena     emissaria'. The course of the  
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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 (Fig. 20) is still 
more aberrant; its very long toes and short tarsus, short great toe, 
short and raised heel, great obliquity of articulation with 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 opposable in the American monkeys; 
is reduced to a mere rudiment covered by the skin in the Spider 
Monkey; and is directed forwards and armed with a curved claw like 
the other digits, in the Marmosets-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. 
 
FIG. 20.-Foot of Man, Gorilla, and OrangoUtan of the same absolute 
length, to show the differences in proportion of each. Letters as in 
Fig. 19. Reduced from original drawings by Mr. Waterhouse 
Hawkins.  
 
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 
modified, and in some species the two principal bones of the tarsus, 
the astragalus and the oscalcis, 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 circumstance that one slip of the 
muscle is attached, not to the heel bone, but to the tendons of the 
long flexors. The lower Pipes depart from the Gorilla by an 
exaggeration of the same character, two, three, or more, slips 
becoming fixed to the long flexor tendons-or by a multiplication of  
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due to large frontal sinuses.  If a line joining the glabella and the 
occipital protuberance (a, b, Fig. 22) be made horizontal, no part of 
the occipital region projects more than 1/10th of an inch behind the 
posterior extremity of that line, and the upper edge of the auditory 
foramen (c) is almost in contact with a line drawn parallel with this 
upon the outer surface of the skull.  A transverse line drawn from one 
auditory foramen to the other traverses, as usual, the forepart of the 
occipital foramen.  The capacity of the interior of this fragmentary 
skull has not been ascertained.  The history of the Human remains 
from the cavern in the Neanderthal may best be given in the words of 
their original describer, Dr Schaaffhausen, as translated by Mr. 
Busk. 4      
 

"In the early part of the year 1857, a human skeleton was 
discovered in a limestone cave in the Neanderthal, near Hochdal, 
between Dusseldorf and Elberfeld.  Of this, however, I was unable to 
procure more than a plaster cast of the cranium, taken at Elberfeld, 
from which I drew up an account of its remarkable conformation, 
which was, in the first instance, read on the 4th of February, 1857, at 
the meeting of the Lower Rhine Medical and Natural History 
Society, at Bonn.5   Subsequently Dr. Fuhlrott, to whom science is 
indebted for the preservation of these bones, which were not at first 
regarded as human, and into whose possession they afterwards came, 
brought the cranium from Elberfeld to Bonn, and entrusted it to me 
for more accurate anatomical examination.  At the General Meeting 
of the Natural History Society of Prussian Rhineland and Westphalia, 
at Bonn, on the 2nd of June, 1857, 6  Dr Fuhlrott himself gave a full 
account of the locality, and of the circumstances under which the 
discovery was made. He was of opinion that the bones might be 
regarded as fossil; and in coming to this conclusion, he laid especial 
stress upon the existence of dendritic deposits, with which their 
surface was covered, and which were first noticed upon them by 
Professor Meyer.  To this communication I appended a brief report 
on the results of my anatomical examination of the bones.  The 
conclusions at which I arrived were:--1st.  That the extraordinary 
form of the skull was due to a natural conformation hitherto not  
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hide the representatives of the optic lobes, which remain 
comparatively small, so that the brain of a Marsupial is extremely 
different from that of a Bird, Reptile, or Fish. A step higher in the 
scale, among the placental Mammals, the structure of the brain 
acquires a vast modification --not that it appears much altered 
externally, in a Rat or in a Rabbit, from what it is in a Marsupial-nor 
that the proportions of its parts are much changed, but an apparently 
new structure is found between the cerebral hemispheres, connecting 
them together, at what is called the "great commissure" or "corpus 
callosum." The subject requires careful re-investigation, but if the 
currently received statements are correct, the appearance of the 
"corpus callosum" in the placental mammals is the greatest and most 
sudden modification exhibited by the brain in the whole series of 
vertebrated animals- it is the greatest leap anywhere made by Nature 
in her brain work. For the two halves of the brain being once thus 
knit together, the progress of cerebral complexity is traceable through 
a complete series of steps from the lowest Rodent, or Insectivore, to 
Man; and that complexity consists, chiefly, in the disproportionate 
development of the .cerebral hemispheres and of the cerebellum, 
but especially of the former, in respect to the other parts of the 
brain. In the lower placental mammals, the cerebral hemispheres 
leave the proper upper and posterior face of the cerebellum 
completely visible, when the brain is viewed from above; but, in the 
higher forms, the hinder part of each hemisphere, separated only by 
the tentorium (p. 136) from the anterior face of the cerebellum, 
inclines backwards and downwards, and grows out, as the so-called  
"posterior lobe," so as at length to overlap and hide the cerebellum. 
In all Mammals, each cerebral hemisphere contains a cavity which is 
termed the "ventricle "; and as this ventricle is prolonged, on the one 
hand, forwards, and on the other downwards, into the substance of 
the hemisphere, it is said to have two horns or "cornua," an "anterior 
cornu," and a "descending cornu." When the posterior lobe is well 
developed, a third prolongation of the ventricular cavity extends into 
it, and is called the " posterior cornu." In the lower and smaller forms 
of placental Mammals the surface of the cerebral hemispheres is 
either smooth or evenly rounded, or exhibits a very few grooves,  
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for Schmerling) at Liege.  The writer briefly criticises the drawings 
which illustrate Schmerling's work, and affirms that the "human 
cranium is a little longer than it is represented" in Schmerling's 
figure.  The only other remark worth quoting is this:--"The aspect of 
the human bones differs little from that of the cave bones, with which 
we are familiar, and of which there is a considerable collection in the 
same place.  With respect to their special forms, compared with those 
of the varieties of recent human crania, few 'certain' conclusions can 
be put forward; for much greater differences exist between the 
different specimens of well-characterized varieties, than between the 
fossil cranium of Liege and that of one of those varieties selected as a 
term of comparison." Geoffroy St. Hilaire's remarks are, it will be 
observed, little but an echo of the philosophic doubts of the describer 
and discoverer of the remains. As to the critique upon Schmerling's 
figures, I find that the side view given by the latter is really about 
3/10ths of an inch shorter than the original, and that the front view is 
diminished to about the same extent.  Otherwise the representation is 
not, in any way, inaccurate, but corresponds very well with the cast 
which is in my possession. A piece of the occipital bone, which 
Schmerling seems to have missed, has since been fitted on to the rest 
of the cranium by an accomplished anatomist, Dr. Spring, of Liege, 
under whose direction an excellent plaster cast was made for Sir 
Charles Lyell.  It is upon and from a duplicate of that cast that my 
own observations and the accompanying figures, the outlines of 
which are copied from very accurate Camera lucida drawings, by my 
friend Mr. Busk, reduced to one-half of the natural size, are made. As 
Professor Schmerling observes, the base of the skull is destroyed, and 
the facial bones are entirely absent; but the roof of the 
cranium, consisting of the frontal, parietal, and the greater part of 
the occipital bones, as far as the middle of the occipital foramen, 
is entire or nearly so. The left temporal bone is wanting.  Of the 
right temporal, the parts in the immediate neighbourhood of the 
auditory foramen, the mastoid process, and a considerable portion of 
the squamous element of the temporal are well preserved (Fig. 
22).  The lines of fracture which remain between the coadjusted 
pieces of the skull, and are faithfully displayed in Schmerling's  
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(Ohrysothrix), the cerebral lobes overlap and ex- tend much further 
behind the' cerebellum, in proportion, than they do in man (Fig. 17)-
and it is quite certain that, in all, the cerebellum is completely 
covered behind, by well developed posterior lobes. The fact can be 
verified by every one who possesses the skull of any old or new 
world monkey. For, inasmuch as the brain in all 
mammals completely fills the cranial cavity, it is obvious that a cast 
of the interior of the skull will reproduce the general form of the 
brain, at any rate with such minute and, for the present purpose, 
utterly unimportant differences as may result from the absence of the 
enveloping membranes of the brain in, the dry skull. But if such a 
cast be made in plaster, and compared with a similar cast of the 
interior of a human skull, it will be obvious that the cast of the 
cerebral chamber, representing the cerebrum of the ape, as 
completely covers over and overlaps the cast of the cerebellar 
chamber, representing the cerebellum, as it does in the man (Fig. 21). 
A careless observer, forgetting that a soft structure like the brain 
loses its proper shape the moment it is taken out of the skull, may 
indeed mistake the uncovered condition of the cerebellum of an 
extracted and distorted brain for the natural relations of the parts; but 
his error must become patent even to himself if he try to replace the 
brain within the cranial chamber. To suppose that the cerebellum of. 
an ape is naturally uncovered behind is a miscomprehension 
comparable only to that of one who should imagine that a man's 
lungs always occupy but a small portion of the thoracic cavity, 
because they do so when the chest is opened, and their elasticity is no 
longer neutralized by the pressure of the air. And the error is the less 
excusable, as it must become apparent to everyone who examines a 
section of the skull of any ape above a Lemur, without taking the 
trouble to make a cast of it. 
 
 
Figure 21.  Drawings of the internal casts of a Man’s and of a 
Chimpanzee’s skull, of the same absolute length, placed in 
corresponding positions, A. Cerebrum; B. Cerebellum. The former 
drawing is taken from a cast in the Museum in the Royal College of  
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crania of different races.  This important work would have assisted us 
greatly, if the face, a part essential for the determination of race, with 
more or less accuracy, had not been wanting in our fossil 
cranium. "We are convinced that even if the skull had been complete, 
it would not have been possible to pronounce, with certainty, upon a 
single specimen; for individual variations are so numerous in the 
crania of one and the same race, that one cannot, without laying 
oneself open to large chances of error, draw any inference from a 
single fragment of a cranium to the general form of the head to which 
it belonged. "Nevertheless, in order to neglect no point respecting the 
form of this fossil skull, we may observe that, from the first, the 
elongated and narrow form of the forehead attracted our 
attention.  "In fact, the slight elevation of the frontal, its narrowness, 
and the form of the orbit, approximate it more nearly to the cranium 
of an Ethiopian than to that of an European:  the elongated form and 
the produced occiput are also characters which we believe to be 
observable in our fossil cranium; but to remove all doubt upon that 
subject I have caused the contours of the cranium of an European and 
of an Ethiopian to be drawn and the foreheads represented.  Plate II., 
Figs. 1 and 2, and, in the same plate, Figs. 3 and 4, will render the 
differences  easily distinguishable; and a single glance at the figures 
will be more instructive than a long and wearisome description.  "At 
whatever conclusion we may arrive as to the origin of the man 
from whence this fossil skull proceeded, we may express an opinion 
without exposing ourselves to a fruitless controversy.  Each may 
adopt the hypothesis which seems to him most probable: for my own 
part, I hold it to be demonstrated that this cranium has belonged to a 
person of limited intellectual faculties, and we conclude thence that it 
belonged to a man of a low degree of civilization: a deduction which 
is borne out by contrasting the capacity of the frontal with that of 
the occipital region. "Another cranium of a young individual was 
discovered in the floor of the cavern beside the tooth of an elephant; 
the skull was entire when found, but the moment it was lifted it fell 
into pieces, which I have not, as yet, been able to put together again. 
But I have represented the bones of the upper jaw, Plate I., Fig. 5.  
The state of the alveoli and the teeth, shows that the molars had not  
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likely to give a very valuable opinion respecting the posterior cornu 
or the hippocampus minor. If a man cannot see a church, it is 
preposterous to take his opinion about its altar-piece or painted 
window--so that I do not feel bound to enter upon any discussion of 
these points, but con- tent myself with assuring the reader that the 
posterior cornu and the hippocampus minor, have now been seen-
usually, at least as well developed as in man, and often better-not 
only in the Chimpanzee, the Orang, and the Gibbon, but in all the 
genera of the old world baboons and monkeys, and in most of the 
new world forms, including the Marmosets, In fact, all the abundant 
and trustworthy evidence (consisting of the results of careful 
investigations directed to the determination of these very questions, 
by skilled anatomists) which we now possess, leads to the conviction 
that, so far from the posterior lobe, the posterior cornu, and the 
hippocampus minor, being structures peculiar to and characteristic of 
man, as they have been over and over again asserted to be, even after 
the publication of the clearest demonstration of the reverse, it is 
precisely these structures which are the most marked cerebral 
characters common to man with the apes. They are among the most 
distinctly Simian peculiarities which the human organism 
exhibits. As to the convolutions, the brains of the apes exhibit every 
stage of progress, from the almost smooth brain of the Marmoset, to 
the Orang and the Chimpanzee, which fall but little below Man. And 
it is most remarkable that, as soon as all the principal sulci appear, 
the pattern according to which they are arranged is identical with that 
of the corresponding sulci of man. The surface of the brain of a 
monkey exhibits a sort of skeleton map of man's, and in the man-like 
apes the details become more and more filled in, until it is only in 
minor characters, such as the greater excavation of the anterior lobes, 
the constant presence of fissures usually absent in man, and the 
different disposition and proportions of some convolutions, that the 
Chimpanzee's or the Orang's brain can be structurally distinguished 
from Man's.  So far as cerebral structure goes, therefore, it is clear 
that Man differs less from the Chimpanzee or the Orang, than these 
do even from the Monkeys, and that the difference between the 
brains of the Chimpanzee and of Man is almost insignificant, when  
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CATARHINI and PLATYRHINI.  It is a commonly received 
doctrine, however, that the structural intervals between the various 
existing modifications of organic beings may be diminished, or even 
obliterated, if we take into account the long and varied succession of 
animals and plants which have preceded those now living and which 
are known to us only by their fossilized remains.  How far this 
doctrine is well based, how far, on the other hand, as our knowledge 
at present stands, it is an overstatement of the real facts of the case, 
and an exaggeration of the conclusions fairly deducible from them, 
are points of grave importance, but into the discussion of which I do 
not, at present, propose to enter.  It is enough that such a view of the 
relations of extinct to living beings has been propounded, to lead us 
to inquire, with anxiety, how far the recent discoveries of human 
remains in a fossil state bear out, or oppose, that view.  I shall 
confine myself, in discussing this question, to those fragmentary 
Human skulls from the caves of Engis in the valley of the Meuse, in 
Belgium, and of the Neanderthal near Dusseldorf, the geological 
relations of which have been examined with so much care by Sir 
Charles Lyell; upon whose high authority I shall take it for granted, 
that the Engis skull belonged to a contemporary of the 
Mammoth (Elephas primigenius) and of the woolly Rhinoceros 
(Rhinoceros tichorhinus), with the bones of which it was found 
associated; and that the Neanderthal skull is of great, though 
uncertain, antiquity. Whatever be the geological age of the latter 
skull, I conceive it is quite safe (on the ordinary principles of 
paleontological reasoning) to assume that the former takes us to, at 
least, the further side of the vague biological limit, which separates 
the present geological epoch from that which immediately preceded 
it.  And there can be no doubt that the physical geography of Europe 
has changed wonderfully, since the bones of Men and Mammoths, 
Hyaenas and Rhinoceroses were washed pell-mell into the cave of 
Engis. The skull from the cave of Engis was originally discovered by 
Professor Schmerling, and was described by him, together with other 
human remains disinterred at the same time, in his valuable work, 
Recherches sur les ossemens fossiles decouverts dans les cavernes de 
la Province de Liege, published in 1833 (p. 59, et seq.), from which  
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comparison of their modifications in the ape series leads to one and 
the same result-that the structural differences which separate Man 
from the Gorilla and the Chimpanzee are not so great as those which 
separate the Gorilla from the lower apes. But in enunciating this 
important truth I must guard myself against a form of 
misunderstanding, which is very prevalent. I find, in fact, that 
those who endeavour to teach what nature so clearly shows us in this 
matter, are liable to have their opinions misrepresented and their 
phraseology garbled, until they seem to say that the 
structural differences between man and even the highest apes are 
small and insignificant. Let me take this opportunity then of 
distinctly asserting, on the contrary, that they are great and 
significant; that every bone of a Gorilla bears marks by which it 
might be distinguished from the corresponding bone of a Man; ; and 
that, in the present creation, at any rate, no intermediate link bridges 
over the gap between Homo and Troglodytes. It would be no less 
wrong than absurd to deny of the existence of this chasm; but it is at 
least equally wrong and absurd to exaggerate its magnitude and, 
resting on the admitted fact of its existence, to refuse to inquire 
whether it is wide or narrow. Remember, if you will, that there is no 
existing link between Man and the Gorilla, but do not forget that 
there is a no less sharp line of demarcation, a no less complete 
absence of any transitional form, between the Gorilla and the Orang, 
or the Orang and the Gibbon. I say, not less sharp, though it is 
somewhat narrower. The structural differences between Man and the 
Man- like apes certainly justify our regarding him as constituting a 
family apart from them; though, inasmuch as he differs less from 
them than they do from other families of the same order, there can be 
no justification for placing him in a distinct order. And thus the 
sagacious foresight of the great lawgiver of systematic zoology, 
Linnaeus, becomes justified, and a century of anatomical 
research brings us back to his conclusion, that man is a member of 
the same order (for which the Linnaean term PRIMATES ought to be 
retained) as the Apes and Lemurs, This order is now divisible into 
seven families, of about equal systematic value: the first, the 
ANTHROPINI, contains Man alone; the second, the CATARHINI,  
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non-discovery of such vast dlfferences proves, not that they are 
absent, but that Science is incompetent to detect them. A very little 
consideration, however, will, I think, show the fallacy of this 
reasoning. Its validity hangs upon the assumption, that intellectual 
power depends altogether on the brain-whereas the brain is only one 
condition out of many on which intellectual manifestations depend; 
the others being, chiefly, the organs of the senses and the motor 
apparatuses, especially those which are concerned in prehension and 
in the production of articulate speech. A man born dumb, 
notwithstanding his great cerebral mass and his inheritance of strong 
intellectual instincts, would be capable of few higher intellectual 
manifestations than an Orang or a Chimpanzee, if he were confined 
to the society of dumb associates. And yet there might not be the 
slightest discernible difference between his brain and that of a highly 
intelligent and cultivated person. The dumbness might be the result 
of a defective innervation of these parts; or it might result from 
congenital deafness, caused by some minute defect of the internal 
ear, which only a careful anatomist could discover. The argument, 
that because there is an immense difference between a Man's 
intelligence and an Ape's, therefore, there must be an equally 
immense difference between their brains, appears to me to be about 
as well based as the reasoning by which one should endeavour to 
prove that, because there is a "great gulf" between a watch  that 
keeps accurate time and another that will not go at all, there is 
therefore a great structural hiatus between the two watches. A hair in 
the balance-wheel, a little rust on a pinion, a bend in a tooth of the 
escapement, a something so slight that only the practised eye of the 
watchmaker can discover it, may be the source of all the  
difference. And believing, as I do, with Cuvier, that the possession of 
articulate speech is the grand distinctive character of man (whether it 
be absolutely peculiar to him or not), I find it very easy to 
comprehend, that some equally inconspicuous structural difference 
may have been the primary cause of the immeasurable and 
practically infinite divergence of the Human from the Simian Stirps.  
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them with so much that was crude and even absurd, as to neutralize 
the benefit which his originality might have effected, had he been a 
more sober and cautious thinker; and though I have heard of the 
announcement of a formula touching "the ordained continuous 
becoming of organic forms," it is obvious that it is the first duty of a 
hypothesis to be intelligible, and that a qua-qua-versal proposition of 
this kind, which may be read backwards, or forwards, or side- ways, 
with exactly the same amount of signification, does not really exist, 
though it may seem to do so. At .the present moment, therefore, the 
question of the relation of man to the lower animals re- solves itself, 
in the end, into the larger question of the tenability, or untenability, 
of Mr. Darwin's views. But here we enter upon difficult ground, and 
it behoves us to define our exact position with the greatest care. It 
cannot be doubted, I think, that Mr. Darwin has satisfactorily proved 
that what he terms selection, or selective modification, must occur, 
and does occur, in nature; and he has also proved to superfluity that 
such selection is competent to produce forms as distinct, structurally, 
as some genera even are. If the animated world presented us with 
none but structural differences, I should have no hesitation in saying 
that Mr. Darwin had demonstrated the existence of a true physical 
cause, amply competent to account for the origin of living species, 
and of man among the rest. But, in addition to their structural 
distinctions, the species of animals and plants, or at least a great 
number of them, exhibit physiological characters-what are known as 
distinct species, structurally, being for the most part either altogether 
incompetent to breed one with another; or if they breed, the resulting 
mule, or hybrid, is unable to perpetuate its race with another hybrid 
of the same kind. A true physical cause is, however, admitted to be 
such only on one condition-that it shall account for all the 
phenomena which come within the range of its operation. If it is 
inconsistent with anyone phenomenon, it must be rejected; if it fails 
to explain anyone phenomenon, it is so far weak, so far to be 
suspected; though it may have a perfect right to claim provisional 
acceptance. Now, Mr. Darwin's hypothesis is not, so far as I am 
aware, inconsistent with any known biological fact; on the contrary, 
if admitted, the facts of Development of Comparative Anatomy, of  
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3.  See the figures of the skeletons of four anthropoid apes and of 
man, drawn to scale, p. 76.  
 
 
4 . "More than once," says Peter Camper, "have I met with more than 
six lumbar vertebrae in man. ...Once I found thirteen ribs and four 
lumbar vertebrae." Fallopius noted thirteen pair of ribs and only four 
lumbar vertebrae; and Eustachius once found eleven dorsal vertebrae 
and six lumbar vertebrae.-OEuvres de Pierre Camper, T. L, p. 42. As 
Tyson states, his " Pygmie" had thirteen pair of ribs and five lumbar 
vertebrae. The question of the curves of the spinal column in the 
Apes requires further investigation. 
 
 
5.  It has been affirmed that Hindoo crania sometimes contain as little 
as 27 ounces of water, which would give a capacity of about 46 cubic 
inches. The minimum capacity which I have assumed above, 
however, is based upon the valuable tables published by Professor R. 
Wagner in his Vorstudien zu einer wissenschaftlichen 
Morphologie und Physiologie des menschlichen Gehrins. As the 
result of the careful weighing of more than 900 human brains, 
Professor Wagner states that one-half weighed between 1200 and 
1400 grammes, and that about two-ninths, consisting for the most 
part of male brains, exceed 1400 grammes. The lightest brain of an 
adult male, with sound mental faculties, recorded by Wagner, 
weighed 1020 grammes. As a gramme equals 15.4 grains, and a 
cubic inch of water contains 252.4 grains, this is equivalent to 62 
cubic inches of water; so that as brain is heavier than water, we are 
perfectly safe against erring on the side of diminution in taking this 
as the smallest capacity of any adult male human brain. The only 
adult male brain, weighing as little as 970 grammes, is that of an 
idiot; but the brain of an adult woman, against the soundness of 
whose faculties nothing appears, weighed as little as 907 grammes 
(55.3 cubic inches of water); and Reid gives an adult female brain of 
still smaller capacity. The heaviest brain (1872 grammes, or about  
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the intervention of any but what are termed secondary causes, in 'the 
production of all the phenomena of the universe; that, in view of the 
intimate relations between Man and the rest of the living world, and 
between the forces exerted by the latter and all other forces, I can see 
no excuse for doubting that all are co-ordinated terms of Nature's 
great progression, from the formless to the formed-from the 
inorganic to the organic-from blind force to conscious intellect and 
will. Science has fulfilled her function when she has ascertained and 
enunciated truth; and were these pages addressed to men of science 
only, I should now close this Essay, knowing that my colleagues 
have learned to respect nothing but evidence, and to believe that their 
highest duty lies in submitting to it, however it may jar against their 
inclinations. But, desiring, as I do, to reach the wider circle of the 
intelligent public, it would be unworthy cowardice were I to ignore 
the repugnance with which the majority of my readere are likely to 
meet the conclusions to which the most careful and conscientious 
study I have been able to give to this matter, has led me. On all sides 
I shall hear the cry-" We are men and women, not a mere better sort 
of apes, a little longer in the leg, more compact in the foot, and 
bigger in brain than your brutal Chimpanzees and Gorillas. The 
power of knowledge-the conscience of good and evil-the pitiful 
tenderness of human affections, raise us out of all real fellowship 
with the brutes, however closely they may seem to approximate 
us." To this I can only reply that the exclamation would be most just 
and would have my own entire sympathy, if it were only relevant. 
But, it is not I who seek to base Man's dignity upon his great toe, or 
insinuate that we are lost if an Ape has a hippocampus minor. On the 
contrary, I have done my best to sweep away this vanity. I have 
endeavoured to show that no absolute structural line of demarcation, 
wider than that between the animals which immediately succeed us 
in the scale, can be drawn between the animal world and our- selves; 
and I may add the expression of my belief that the attempt to draw a 
psychical distinction is equally futile, and that even the highest 
faculties of feeling and of intellect begin to germinate in lower forms 
of life. 8  At the same time, no one is more strongly convinced than I 
am of the vastness of the gulf between civilised man and the brutes;  
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