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THE interesting question regarding the number and value of the anatomical resem-
blances and differences existing between Man and the rest of the Primates, has led to
complete and detailed descriptions and comparisons such as those of Professors OWEN *,
Duvernoy T, and GrATIOLET f. But the valuable treatises of these authors yet leave
much to be desired, because they relate only to the highest forms of the Order, and
some distinctions resulting from such limited comparisons are apt to disappear, and the
anatomical value of others to decrease when the survey is considerably extended.

The memoir of Professor VROLIK § gives a somewhat more extended view, and Pro-
fessor HuxLey || has carried his observations and comparisons much further; but for
the thorough investigation of the skeleton of the limbs of the Primates, nothing
less than the careful examination of every bone throughout the whole series of forms is
requisite, while man’s peculiarities can be justly appreciated only after a similarly ex-
tensive comparison.

Dr. J. Cu. G. Lucas 9 has recently published an elaborate paper, with careful and
minute comparisons, on the limbs of Man, Apes, and Marsupials, but he confines him-
self almost entirely to the terminal segments of the limbs, the manus and the pes **,
and besides he does not appear to have had at his disposal a sufficient supply of speci-
mens, as the very remarkable genera Indris, Loris, Nycticebus, Perodicticus, Arctocebus,
Tarsius, and Cheiromys are not noticed by him.

The rich collections of the British Museum and of the Royal College of Surgeons
have supplied me with abundant materials, and I should be wanting in duty if I omitted
to express my acknowledgments for the great facilities afforded me, at both those Insti-
tutions, for studying the skeletons therein preserved. To Mr. W. H. FLoWER espe-

# « QOgsteological Contributions to the Natural History of the Chimpanzees and Orangs,” Trans. Zool. Soc.,
vols. 1. to v.; and ¢ Memoir on the Gorilla,” 1865. t Archives du Museum d’Hist. Nat. Paris, 1855.
* Nouvelles ArchivesduMus.,1866,vol.ii. ~ § Recherches d’Anat. Comp.sur leChimpansé. Amsterdam,1841.

|| ¢ Man’s Place in Nature, 1863 ; and ¢ Hunterian Lectures,” reported in Medical Times, 1864.

4 Abhandl. Senckenb. Naturforsch. Ges., 1865, v. pp. 275 to 332, with four plates.

#% On account of the ambiguity arising from the as yet unsettled connotation of the terms ¢ hand” and
“foot,” I think it better in a scientific treatise to disuse them altogether, and to follow the example set by
Professor Owen (in his memoir on Cheiromys) and by Mr. W. H. Frowzr (in the labels placed on his recent
additions to the Museum of the Royal College of Surgeons), by adopting for the anterior extremity (the carpus,
and all beyond it) the term manus, and for the homotypal posterior segment the term pes. The all but neces-
sity for distinct homological terms for such parts is obvious.
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cially my thanks are due; nor can I refrain from expressing my admiration of the
liberal spirit in which the magnificent collection placed under his zealous supervision
is made available to cultivators of natural science.

After considering the skeleton of each entire limb, and of every segment of each, and
describing the several bones in some detail, after also giving the dimensions and propor-
tions of these parts, I propose to consider the number and value of the peculiarities pre-
sented by the more aberrant forms, and especially by Man, and finally to enumerate
some of the more obvious characters of the several groups (as deducible from their
appendicular skeleton), and the relations thence derivable of such groups to each other.

The arrangement here adopted as to the families, subfamilies, and genera of the

Order is as follows :—
Suborder I. ANTHROPOIDEA.
Family, L HOMINIDE ......uvtniiiinninteeiinineesvnnnneenannen, Homo.
Troglodytes.
{ Simia.
Hylobates.
II. Soamps v veeevnnn s Subfamily < 2. Semnopithecine .. .. { Semnopithecus.
Colobus.
L o Cercopithecus.
3. Cynopithecine. . .. .. { Macacus.
Cynocephalus.
_ . Ateles.
1. Cebince .......... {Lagothrix.
Cebus. -
. 2. Mycetine .. ........ Myecetes.
III. CeBrDZE  ..vvvennnn.. Subfam11y< 3. Pitheciine .. .. ... {Pytheeia.
‘ Brachyurus.
| Callithrix.
L 4, Nyct@oitkecmw. Ceeen {Chrysothrix_
Nyectipithecus.
IV, HAPALIDZE ..ottt it in ittt et ineennnaenn Hapale.

Suborder IT. LEMUROIDEA.

rl. Indrisine ........ Propithecus,
Microrhynchus.
Lemur,
Hapalemur.
Microcebus.
V. LEMURIDE .......... Subfamily < ‘ Lepilemur.
Nycticebus.
[Loris.
Perodicticus.
Arctocebus.
Ly, Galaginine ... ... .. Galago.
VI TARSIIDIE o vtteie e eiiiiit i e e e enannnnns Tarsius,
VIL CHEIROMYIDZE &' vvvevrvnnee st ner aenaneneneaeannnacns Cheiromys.

{ Indris.®

2. Lemurine ........

* Since this paper was read I have had, through the great kindness of Professor Prrers, an opportunity of
examining a skull of the species for which the genus Propithecus was instituted. I am now convinced that
the three above-mentioned genera of Indrisine constitute but a single natural genus—ZIndris. See Proceed.
ool. Soc. 1867, p. 247.
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Specimens have been examined of all the above genera except Propithecus, Hapa-
lemur, Microcebus, and Lepilemur, no skeleton belonging to any of these genera
existing, to my knowledge, in this country. There is, however, every reason to believe
that the skeleton of Propithecus closcly resembles that of Indris, and the other three
are probably very similar to Lemur or Galago.

Tnr PrcToRAL LiMB.

The entire pectoral limb (measured from the summit of the head of the humerus to
the distal end of the longest digit) attains its greatest absolute length in the Gorilla
and Orang, after which come the Chimpanzee and Man. If the manus, however, be
~excluded, the rest of the limb of Man exceeds that of the Chimpanzee in the speci-
mens examined.

The proportion borne by the entire limb to the spine, measured as before mentioned,
is greatest in Hylobates, namely, as much as about 203, or even 222, to 100. Next
come Tarsius, in which it is about 187 to 100; Ateles, 174; Simia, 170; the Gorilla,
150; and the Chimpanzee, 142 *. The rest range from 128 (Cheiromys) to a little less
than the spine in length (Man being about 107 to 100), except certain forms in which
the proportion is much less; thus in Chrysothrix and Hapale it is less than 85 to 100,
while in Perodicticus and Lemur it is under 80, and in Arctocebus as little as 7568
to 100.

The length of the limb without the manus, compared with that of the spine, is again
by far greatest in Hylobates, then in Tarsius, Ateles, Simia, and the Gorilla; in all the
rest, except the Chimpanzee, the pectoral limb without the manus is shorter than the
spine, and shortest of all in Perodicticus.

SCAPULA.

This bone throughout the Order has a well-developed spine, and more or less large
acromion and coracoid processes.

Estimating its size by a line drawn from the anterior (in Man upper) end of the gle-
noid surface to the posterior (in Man inferior) vertebral angle, this bone is seen to attain
its greatest absolute size in the Gorilla. Man follows next, with the Chimpanzee and
Orang, which two Apes more nearly equal him in the size of this bone than he does
the Gorilla. v

This dimension, compared with the length of the vertebral column, is again greatest
in the Gorilla, namely, about 355 to 100; then in the Orang and Chimpanzee about
30, and in the Gibbons and Ateles about 256. In Man it is about as 22-8 to 100, and in
most of the other forms it is less, and least in Perodicticus, namely about 15°6.

#* Dr. Lucas, loc. cit. p. 279, makes the proportional length of the limb greater in the Chimpanzee than in
the Gorilla, as also does Dr. G. M. Humerry (Human Skeleton, p. 106). In all the adult, or nearly adult
specimens in the Museum of the Royal College of Surgeons I find the pectoral limb longer compared with the
spine in the Gorilla thanin the Chimpanzee.
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As to the relative proportions of the several margins of the bone, if the axillary
margin be taken as a standard, then the vertebral border exceeds it by a fourth or a
fifth of its (the axillary margin’s) length in Man and Perodicticus. It considerably ex-
ceeds it in the Gorilla, and decidedly so, though to a less extent, in the Chimpanzee and
in Arctocebus. In Nycticebus the two dimensions are about equal, but in other forms the
vertebral margin is the shorter, though only slightly so in Mycetes, Ateles, and Pithecia,
and sometimes in Cynocephalus. In the Orang and Gibbons it is about as 86 or 71
to 100, while in Lemur and Galago the vertebral margin is only about half the length
of the axillary one, and the proportion is even less in Tarsius.

If the anterior (in Man superior) margin be compared in length to the axillary one,
estimating it by a straight line drawn from the glenoid surface to the anterior vertebral
angle, it will be found to attain its greatest relative size in the lowest Simiide, being in
Cynocephalus sometimes as 107'6 to 100. Its proportional length is also great (91)
in Perodicticus; in the rest it varies from near this to 61 (Man and Indris about 64),
except in the Simiine and Ateles, where it is less, being least in the Chimpanzee,
7. e. sometimes only as 40 to 100.

The proportion borne by the anterior margin (superior in Man) to the vertebral one
is greatest in Tarsius, more than 2 to 1; but it is more or less in excess also in
Cheiromys, the Lemurine, and the lowest Simiidee, Nyctipithecus, and Chrysothrix.
The anterior margin is the shorter of the two in Man, Ateles, Mycetes, Pithecia, Indris,
the Nycticebine (except Loris) and the Simiinee, and is shortest of all in the Chim-
panzee.

The posterior vertebral angle is most acute in Troglodytes niger, where it is some-
times as small as 22°. In the other Simiine and in Ateles, it is more acute than in Man,
in whom it is about 36° or 40°; but in the rest of the Order it is more obtuse, even
reaching to 76° in some of the lowest Simiidze.

The anterior vertebral angle is most marked in Man *, the Simiinee, Ateles, Pithecia,
the Nycticebinee, Tarsius, and Cheiromys. In the other forms the vertebral margin
passes into the anterior one without any marked prominence (Plate XI. fig. 2).

The direction of the spine of the scapula, with regard to the blade of that bone, may
perhaps be best estimated by the angles it forms with the vertebral and axillary
margins.

The angle formed by it with the vertebral margin is greatest in the Chimpanzee, the
Siamang, and in Ateles, where it amounts to about 125°, or even rather more; and in
Galago and Lemur, where it is about 120°. In the rest of the order it ranges between
this and a right angle (Man being about 95°), except in some of the lower Simiide,
where it falls below a right angle, being sometimes in Cynocephalus as small as 74°.

# In the Museum of the Royal College of Surgeons are skeletons of a male and female (Nos. 5357 and
53574) from South Africa, in which this angle is rounded off, as has been noticed by Professor Owew,
Osteol. Catalogue, vol. ii. p. 832. In another female of the same race, however, this angle is exceedingly
produced.
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The angle formed by the spine of the scapula with the axillary margin of that bone is
most obtuse in Man, namely about 55° or 60°. It approaches the human proportion most
closely in the Orang, aged Semnopithecine, Mycetes, Pithecia, Nycticebus tardigradus,
and in Perodicticus, in which it is 40° or upwards; in the rest it varies between this
and 20° (it being sometimes as small as 20° in the Chimpanzee, Ateles, Lemur, and
Cheiromys), except in Galago, where it may be as small as 17°, and in Hylobates,
where it is at its minimum, namely 15° or even sometimes only 12°.

The glenoid surface is broadest in proportion to its antero-posterior (vertical) extent
in Man and Ateles, namely, about 73 or 75 to 100. In Troglodytes it is about 68 to
100; in the rest of the Anthropoidea it is less; but the breadth always exceeds half the
length; this is not the case in some Lemuroidea, e.g. Indris, Nycticebus, and Chei-
romys; and in the Nycticebina the anterior part becomes remarkably twisted inwards
towards the midline of the body, and the long axis of the glenoid surface forms an
angle with the prevailing plane of the blade of the scapula. The angle formed by this
(glenoid) surface with the axillary margin varies generally between 180° and 144°
In the Simiine, the Pitheciine, Tarsius, Mycetes, Ateles, and Hylobates it is 125° or
less, sometimes in the last-mentioned genus being as small as 95°.

The size of the supraspinous fossa, as compared to the infraspinous one, attains its
maximum in the Gorilla and Mycetes (Plate XI. fig. 4), then in Hylobates and Arcto-
cebus. The Orang, Man, the Pitheciin, Nycticebus tardigradus, Tarsius, and Chei-
romys have the supraspinous fossa exceptionally small (Plate XT. figs. 5 & 6).

The anterior (in Man superior) margin is often much produced, so as to be strongly
convex forwards *, and to much increase the size of the supraspinous fossa. This pro-
duction does not exist in Man § or in the Simiine, in which this margin is more or less
concave, as also in Ateles (external to the suprascapular foramen), Pithecia, and Nycti-
cebus. In the other forms the anterior margin is generally more or less decidedly
convex, and attains its maximum of convexity in aged Cynocephali (Plate XI. fig. 2).

A suprascapular notch is not well defined in the great majority of the order, only,
indeed, in Man, the Chimpanzee, and the Cebide, except Pithecia and Chrysothrix ;
but in some of the last-named family (e. g. Ateles § and Mycetes) it is constantly, and in
others (e. g. Lagothrix) it is often so enclosed by bone as to become a foramen. In
Mycetes a peculiar flat process § springs from the anterior surface of the bridge of bone

* That this prominence really answers to the anterior margin of Man, and is not produced by a bending
downwards and forwards of the anterior vertebral angle, is shown by the specimens numbered 4756 and 48224
in the Museum of the College of Surgeons, in which the true anterior vertebral anglé is distinguishable.
Another reason for this determination is that, in Cynocephalus, Cercopithecus, and Lemur, the levator anguli
seapulee is not inserted into the convex prominence, but only extends forwards a little in front of the vertebral
end of the spine, while the omokyoid is inserted into the projecting part of the convex prominence,

1 Except the two South-African skeletons in the Museum of the Royal College of Surgeons, in which the
anterior margin is as strongly convex as in Macacus (see Plate XI. fig. 1).

"+ Dz Braiyvinix, ¢ Ostéographie,” Cebus, p. 12.
§ Mentioned by Dz Braisvirre, ¢ Ostéographie,” Primates, Cebus, p. 16.
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bounding this foramen anteriorly, a process existing in no other genus (Plate XI.
fig. 4x).

The supraspinous fossa is almost always deepest, from before backwards, at its verte-
bral end. Not so, however, in the Orang *, and scarcely so in Pithecia.

The axillary margin, apart from the production for the Zeres major, is generally
straight, especially in Troglodytes, Hylobates, Ateles, Mycetes, Loris, and Nycticebus
javanicus. Ttis markedly concave in Perodicticus and Nycticebus tardigradus (Plate XII.
fig. 1, and Plate XI. fig. 6); on the other hand, it is convex in Simia and Indris. This
margin is generally more or less grooved longitudinally, but only in Indris is this
groove so placed as to be visible on the dorsum of the scapula.

The surface for the feres major projects out very strongly in the lower Simiidee, Cebus,
and Chrysothrix. On the other hand, in the Simiinze, Ateles, Indris, and the Nyctice-
bine it is less marked than in Man, and, indeed, in Indris, Loris, and Nycticebus it
does not project at all (Plate XI. fig. 6). '

The vertebral margin is generally more or less convex, but sometimes in Man, the
Gorilla and Orang, Ateles and Chrysothrix, it presents a sigmoid curve. © Sometimes it
is nearly straight, as in Indris; sometimes it is very strongly convex, as in Perodicticus
(Plate XII. fig. 1).

The convexity of the middle part of the infraspinous fossa, which is present in Man
and, more or less, in the Simiinee, does not generally exist. In Mycetes a projection,
like a faintly-marked second spine, traverses the outer surface of this fossa midway
between the $pine and the axillary margin.

The subscapular fossa is particularly deep in Hylobates ; in Mycetes it is traversed by
strongly-marked ridges, in Indris its posterior part is strongly convex.

The spine génerally extends from quite the vertebral margin to a point more or less
near the border of the glenoid surface. In the Gorilla, however, it rarely attains the
wertebral margin+, and it scarcely does so in Hylobates, where the depth of the spine
subsides with great rapidity, as also in Ateles and Nycticebus javanicus.

The superior (in Man posterior) end of the spine is almost always much nearer
to the anterior than to the posterior end of the vertebral margin; but in the Chim-
panzee it is (generally at least) nearer to the latter, and in Hylobates, alone of all
primates, it is considerably nearer to the latter than to the former. In the Gorilla,
Ateles, and Arctocebus it is more remote, relatively, from the anterior end of the ver-
tebral margin than in Man; in all the others, including Simia, it is relatively nearer
to it. A smooth, flat, triangular surface at the vertebral end of the spine, and ex-
tending thence downwards (forwards in Man) along its margin for a greater or less
extent, exists in Man, the Orang, Mycetes, Loris, and Arctocebus.

The spine, except at its acromial end, always stands out.more or less at right angles
with the outer surface of the blade of the scapula, but sometimes it inclines forwards over

* OweN notices this condition of the supraspinous fossa in the Osteological Catalogue of Coll. of Surg., vol. ii.
t Noticed by Duvnryoy in Archiv. du Mus. tome viii. p. 40.
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the supraspinous fossa; sometimes it is produced backwards over the infraspinous on
It is much antroverted in Simia * and Nycticebus, and rather so in Ateles, Brachyurus,
Callithrix, Chrysothrix, and the other Nycticebinee. On the other hand, in Lemur,
Galago, and Tarsius, and also in Nyctipithecus, it is more or less produced over the
infraspinous fossa. o

Generally the spine approaches very nearly to the border of the glenoid surface, but
it remains rather distant from it in Man and the Chimpanzee, the Orang and Ateles, and
still more so in the Gorilla and Hylobates. :

The spine also may or may not closely approach the axillary margin towards the
glenoidal end of the latter. It does so in the great majority of forms; but in Man,
Perodicticus, Pithecia, Loris, and Nycticebus it recedes from it so as to produce a
greater width in the infraspinous than in the supraspinous fossa at that part. In the
Orang and Mycetes it recedes also, and would produce a similar predominance of the
infraspinous fossa but for the peculiar development of the supraspinous fossa which
alters the proportion. The two fosse are about equal in breadth, near the border of
the glenoid surface, in the Gorilla, Indris, and Arctocebus; in all the others the supra-
spinous one is in excess (except Tarsius-and Cheiromys), especially in Cebus, Chryso-
thrix, and the lower Simiidee.

The base of the spine is generally grooved behind (below in Man) at its glenoidal end,
most so in Cynocephalus and Mycetes. In Man, the Simiinee, Ateles, Indris, Loxis,
Tarsius, and Cheiromys, this groove, as far as I have seen, is absent.

The acromion is long and narrow in Simia, Ateles, Mycetes, Pithecia, Chrysothrix,
and Loris. It is short and ends very bluntly in the Semnopithecinz and Cynopithecinze,
especially the latter (Plate X1I. fig. 2). Sometimes the acromion expands, so as to send
back a metacromion-like process, before reaching its distal end. Thisis the case in Man,
Nyectipithecus, Hapale, and Troglodytes, and sometimes in Hylobates, and also in Lago-
thrix, Lemur, and Galago. In the two last-mentioned genera, unlike the higher forms,
this expansion projects backwards over the infraspinous fossa, instead of over the head
of the humerus. The expanded part is very large, and it is concave externally.

The coracoid process is large in Man and in all the Simiin, Ateles, and the Le-
muroidea. It is short in Mycetes and the lower Simiidee, especially in Cynocephalus
(Plate XT. fig. 3). It advances much forward at its distal end in Man, the Simiine,
Ateles, and some of the lower Cebidee (e. g. Callithrix), and in the Lemuroidea. In the
others its distal end scarcely, if at all, advances in front of the glenoid surface.

The ridge or process for the attachment of the coraco-clavicular ligament is wvery
little marked in Man, the Orang and Gorilla, Lemur, Loris, and Cheiromys. It is very
small, though distinct, in Indris, moderate in the Chimpanzee and Hylobates, and larger
in the other forms, though in Mycetes it is small, apart from the peculiar flat process of
that. genus, with which process it comes ultimately to unite.

# Mentioned by Professor Owew, Trans. Zool. Soc. vol. i. p. 864, and by Vmouix, Cyclop. Anat. & Phys.
vol. iv. p. 203.
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In Ateles and Lagothrix, with a suprascapular foramen, it is of course large, but
as compared with the rest of the coracoid, it attains its maximum in the lower Simiide,
in some of which it sometimes almost equals in size the latter (Plate XI. fig. 3, a, b).
It is sometimes well developed in the Nycticebinze.

The point of attachment for the long head of the Biceps becomes in many a promi-
nent tubercle. This is particularly developed in the lower Simiidee and the Nyectice-
bine, and rather so in the lower Cebidee. In Simia it is much more developed than
in Homo and Troglodytes, and more so in Ateles than in Hylobates, in which last
it is peculiar in projecting rather over the infraspinous fossa than over the glenoid
surface. :

When the scapula is so placed that the long axis of the glenoid surface is vertical,
if that surface be placed opposite the eye of the observer, then the acromion process
generally does not rise nearly so high as the summit of the coracoid. In Simia, Lemur,
and Galago, however, it about equals it, and almost always exceeds it in Man, Troglo-
dytes, and Hylobates, and sometimes in Ateles, and, indeed, sometimes also in Lemur.
In the Nycticebine it is much below it, because of the peculiar production inwards of
the summit of the glenoid surface in that subfamily (Plate XII. fig. 2).

The approximation of the end of the acromion to the prolongation upwards of a ver-
tical line traversing the long axis of the glenoid surface is very close in Man, the Si-
miine, Ateles, and Mycetes, but it diverges widely in the other genera.

The extremity of the coracoid diverges from the glenoidal margin in Man and the
Lemuroidea (Plate XII. fig. 2); it approaches it much more nearly in the other An-
thropoidea.

Tur CLAVICLE.

The absolutely largest clavicle of the Order is that of the Orang, and then follow
those of Man and the Gorilla.

Tts relative length, as compared with that of the vertebral column, is greatest in Hy-
lobates * and Simia, in which genera only it exceeds one-fourth the length of that
column. The proportion exceeds one-fifth in Man and Troglodytes, and does not fall
much below in Lagothrix, Ateles, and Mycetes. In most other forms it is as about
14 or 16 to 100, but in Colobus the Nyctipithecina, Hapale, Arctocebus, Lemur, and
Indris, it is about an eighth or less; in Lemur being sometimes as little as 9-7 to 100.

The length of the clavicle, in proportion to that of the scapula (the latter being mea-
sured from the anterior end, or summit, of the glenoid surface to the posterior vertebral
angle), is in excess (1118 to 100) only in Hylobates. It is next longest in Simia and
Man, where alone it is nine-tenths the length of the scapula. It is shortest in the
lowest Simiide, Hapale, Lemur, and Tarsius, in all of which it but little exceeds® half
the length of that bone.

This bone is of very exceptional slenderness, in Mycetes¥ its breadth, near the middle,

% Tts unusual length in Hylobates is noticed by Prof. Owzx, Comp. Anat. of Vertebrates, vol. ii. p. 544.
+ Asremarked by Dr Brarnviriz, loc. cit. Cebus, p. 16.
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being only about one-twentieth of its length (Plate XII. fig. 3) It is also narrow in
proportion to its length in Hylobates and Simia. ,.

It is very broad relatively in Troglodytes, the Cynopithecin, Lemur, Perodicticus,
Arctocebus, Tarsius, and Cheiromys, where its thickness near the middle is about equal
to one-tenth of its length.

The amount of expansion of the acromial end is liable to considerable individual varia-
tion, but it appears to be greatest in Man, the Simiinee, and Ateles ; on the other hand,
it is remarkably small in the Nycticebinze.

The expansion of the sternal end is subject to even greater variation. In Simia, My-
cetes, the lower Cebid®, and Lemuroidea it often exceeds the acromial end in breadth.

A sigmoid vertical (in Man horizontal) curvature is not generally well marked ; it is
most so in Man, and next perhaps in Ateles, some other Cebide, and the Nycticebinze.

The sternal vertical (in Man horizontal) curvature, concave backwards, is so extended
in some forms as almost to obliterate the acromial curve. This is the case in many
Lemuroidea and, sometimes at least, in Hylobates. On the other hand, the sternal eur-
vature is much less than in Man, even in Troglodytes and Simia, and in the lowest Si-
miidee it disappears, as also in Indris. '

The acromial vertical (in Man horizontal) curvature, concave forwards, is more con-
stant, only disappearing in those forms, above referred to, in which the sternal curvature
is so extensive. It is very strongly marked in the Nycticebine and in the Indrisinze,
but in no other Lemuroidea.

The antero-posterior (in Man vertical) curvature is generally slight; most marked
perhaps sometimes in Ateles. It is this curvature which gives a sigmoid appearance to
the clavicle in Lemur and Cheiromys.

The tubercle and ridge for the attachment of the coraco-clavicular ligament are gene-
rally at the margin of the bone, or nearer to it than in Man.

Very commonly there is no distinct process or ridge other than the superior (in Man
posterior) margin of a subclavicular fossa, as is the case in the lower Simiidee. There is,
however, a marked tubercle in Troglodytes, and a large process in Simia and in Ateles
and Logothrix. It is faintly marked in Mycetes and Indris.

The acromial end of the bone has its anterior (in Man superior) surface almost always
more or less convex, but there is a marked concavity there in Hylobates.

The posterior (in Man under) surface of the acromial end is convex and roughened in
Man *, and more or less so in the Simiine; in all the others, except the Nycticebine, it
is concave, and in the lower Simiidee this concavity becomes a very deep fossa. In all
the Simiidee other than the Simiine this part is close to the acromial end of the bone,
but in the Simiinze the clavicle is more prolonged outwards, and most so in the Sia-
mang. In Man, however, this prolongation is carried still further.

Rarely, as in Simia, there is a very prominent deltoidal ridge. Sometimes a distinct

# In a skeleton of a male African negro (No. 5372 in the Museum of the College of Surgeons) there is a
distinet, though small, subacromial fossa. This is wanting in all the Boschismen.

MDCCCLXVIL 2v



308 MR. ST. GEORGE MIVART ON THE SKELETON OF THE PRIMATES.

prominence marks the attachment of the costo-clavicular ligament, but this is very in-
constant.
Tue HuMERUS.

This bone, throughout the order, presents the same main features, the same fosse
and prominences as those existing in Man. It is absolutely longest in the Gorilla
and Orang; Man, the Siamang, and the Chimpanzee successively follow as regards this
dimension.

Its length, as compared with the spine, is, as might be expected, greatest in Hylo-
bates, namely, as 70 or 80 to 100. In the Gorilla and Orang it is from about 60 to
near 65 to 100; in Ateles about 60; in the Chimpanzee and Lagothrix about 63; in
Man about 47; and in the bulk of the order from between 45 and 30 to 100. In In-
dris, Lemur, and Perodicticus it is still shorter, though still.more than a quarter the
length of the spine *.

Compared with the scapula (the latter being measured, as before, from the anterior end
of the glenoid surface to the posterior vertebral angle) it is nearly three times as long in
Hylobates, considerably more than twice in Ateles, Lagothrix, and Loris, and slightly
more than twice in Man, Cercopithecus, and the Pitheciine. All the rest have it less
than twice as long (unless possibly sometimes in Simia); and in Hapale, Galago, and
Tarsius its length is less than once and a half that of the scapula.

The breadth of the middle of the shaft to the length of the bone is mostly as between
6 and 74 to 100.  In most Cynopithecinze, Perodicticus, Tarsius, and Cheiromys it is
more than 8; on the other hand, in the Pitheciinz, Loris, and Arctocebus it is between
5 and 6, less than 6 in Ateles, and less than 4, at least sometimes, in Hylobates.

The width of each extremity of the bone is greatest, relatively, in Cheiromys and
least in Ateles and Hylobates. But the width of the proximal part (between the tube-
rosities) is very great, relatively, in Cynocephalus, and of the distal portion, in Galago,
Perodicticus, and Tarsius.

The head of the humerus is generally less wide than the extreme width of the tube-
rosities ; but in the Gorilla they are about equal, and sometimes in Simia T and Ateles,
and always, apparently, in Hylobates, the head is the wider, bemg therefore at its rela-
tive maximum.

The shaft is often almost quite straight, as in Indris; often it is curved, as in Man
and Lemur; in some it is somewhat convex forwards, as sometimes in Hylobates.

The articular surface of the head is always directed backwards and inwards J, but in
Lemuroidea it is almost exclusively backwards, while in Man it is almost as exclusively

* The bone is measured from the summit of the head to the bottom of the ulnar margin of the trochlea.

+ Dr Brainvirie says of the head of the humerus in the Orang, it is “ surtout singuli¢re par son enormité, son
diamétre étant bien supérieur & celui de la téte du fémur” (7. c. p. 30).

1 Professor Huxley, in his Hunterian Lectures for 1864, called attention to the greater backward direction
of the head of the humerus in the lower Apes as compared to its condition in the Simiine and Man. See ¢ Me-
dical Times’ for 1864, vol. i. p. 672.
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inwards. In the other Anthropoidea it is intermediate, approximating to Man in the
higher forms, though still differing considerably from him.

The tuberosities often project upwards slightly above the articular head, as in the Cy-
nocephali, and very slightly in Cheiromys. Generally they are about on a level with its
top, or slightly below it, but they are decidedly below it in Lagothrix and Ateles, and
still more so in Simia and Hylobates.

The. insertion of the infraspinatus is generally very marked, especially in Indris.
There is sometimes a projecting tubercle for the insertion of the teres minor.

The ulnar tuberosity is almost always so placed as to hide the neck of the bone when
its front surface is looked at, the long axis being vertical. This is not the case, how-
ever, in Man, nor in Hylobates, the Chimpanzee, nor sometimes Ateles. Very often
not only the neck but a great part of the head is also hidden by it, as in the lower Si-
miidee and Cebide, Hapale, Lemur, Indris, Tarsius, and Cheiromys. In Indris this
tuberosity is bent backwards in a peculiar way (Plate XII. fig. 6). In Cheiromys it is
almost as large as the radial one.

The bicipital groove is sometimes more or less strongly overlapped by its lateral mar-
gins. It is much so in the Simiins, especially in the Chimpanzee, in which it is some-
times spanned by a bridge of bone *.

The radial border of the bicipital groove attains its maximum of development in the
Lemuroidea, especially in Indris and Perodicticus, but it is also very prominent in the
Cynocephali (Plate XII. fig. 4). Its ulnar border is generally faintly marked.

The surface for the insertion of the deltoid is generally more or less defined by the
radial margin of the bicipital groove on one side, and by a ridge (giving origin to the
external head of the triceps) on the other. It attains its maximum in the Cynopithe-
cine (Plate XII. fig. 4).

The position of the foramen for the nutrient artery presents even individual varia-
tions, being at, above, or below the middle of the bone; its direction, as far as I have
observed, is always distad.

The supinator ridge is generally well developed, especially in Cynocephalus, Cebus,
Hapale, Lemur, Perodicticus, and Galago; but above all in Cheiromys and Micro-
rhynchus. In Man and the Simiine it is only slightly developed.

The external condyle is distinct in Man and the Simiine, being more prominent in
them than in him ; and it is also marked in Indris (Plate XII. fig, 6), Loris, Nycticebus,
and Perodicticus. In the other genera it is closely applied to the capitellum, and in
all of them, except Ateles and Lagothrix, looks more or less entirely outwards instead

of forwards.
The internal condyle projects inwards and more or less backwards. It is least back-

wardly directed in Man, the Simiine, Hapale, and Indris (Plate XIL fig. 6). Inalmost
all the Cebide (Pl XII. fig. 5) it is so bent downwards that its extremity is quite or

* As in a mounted specimen in the Osteological Collection of the British Museum.
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almost as. low as the margin of the innermost border of the trochlea; it is also very
much bent down in Lemur, Tarsius, and Cheiromys.

A supracondyloid foramen is only present in the Anthropoidea, in Cebus, the Pithe-
ciins, Chrysothrix, Callithrix, sometimes in Nyctipithecus, and sometimes in Hapale *;
on the other hand, it is present in all the Lemuroidea except Arctocebus.

The surface of the humerus between the internal condyle and the innermost border of
the trochlea extends in front of and behind that condyle in all the Anthropoidea. This
surface is largest relatively and absolutely in Man and the Simiine, where it extends in
front of, beneath, and behind the condyle, though in Hylobates it is largely developed
only in front of it. In the lower Simiidee its posterior part either disappears or only
exists as a very narrow groove overlapped by the condyle. In the Cebide this surface
is smaller, and scarcely ever projects below the end of that process. In Indris and
Cheiromys it is not developed in front of the condyle, but in the other Lemuroidea
it is developed both in front of it and behind it, and pretty equally so in the Nycti-
cebinze.

The coronoid fossa is generally shallower in the Lemuroidea than in the Anthropoidea.
A perforation extends‘into the olecranal fossa in some. This is very large and constant
in Loris, but it is also present in Troglodytes § and Simia, and sometimes in Hylobates,
Man, Cercopithecus, Macacus, and Arctocebus.

The olecranal fossa is sometimes deep, as in the Simiide, especially the Cynopithecinze.
It is less so in Man, and still less so in the Lemuroidea, especially in Indris.

The capitellum is largest relatively in the Lemuroidea, where it often (as in Indris
and the Nycticebin®) occupies half, or more than half, of the articular surface of the
distal end of the humerus (Plate XII. fig. 6). It is next largest in the Cebide, smaller in
the Simiidee other than the Simiinee, still smaller relatively in Hylobates and Simia, then
in Man and the Chimpanzee, and relatively smallest of all in the Gorilla. Sometimes
in Cynocephalus, as also in Mycetes, Lagothrix, Indris, Nycticebus, and Perodicticus,
the smooth surface is prolonged outwards externally to the convexity of the capitellum.

The projection of the radial margin of the trochlea is most prominent in Hylobates,
the Chimpanzee, Man, the Gorilla, Indris, Lemur, and Hapale. It all but or quite
disappears in the Cynopithecinee (Plate XII. fig. 4), many Cebidee (especially Ateles and
Lagothrix), Loris, Nycticebus, and Arctocebus.

The innermost margin of the trochlea projects downwards below its radial margin in
Man, the Chimpanzee, Simia, and the Cynopithecinz, and very much so in the Cynoce-
phali (Plate X1II. fig. 4). It projects below the radial margin, but very slightly (ornot
at all) below the capitellum in the Semnopithecine, Cebide, and some Lemuroidea, e. g.
Galago and the Nycticebinze.

* In the Tamarin, according to De BraINviLis, Z ¢. p. 22, he adds,  ce qui n’a pas lieu cependant ni chez
le Pinche ni chez les Ouistitis.”

T In the specimens of T. Niger, Nos. 5177 ¢ and 51771 in the College of Surgeons, this perforation
exists,
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It scarcely projects below the radial margin, and & fortiori not below the capitellum
in the Gorilla, Hylobates, Hapale, Indris (Plate XII. fig. 6), and Lemur.

Rapius aND ULNA.

Both these bones are always distinct and separate in the Primates, and being approxi-
mated at their extremities, diverge more or less from each other midway, the divergence
being relatively most extreme in the Gorilla and Indris (Plate XII. fig. 7).

Rapivs.

The radius is absolutely longest in the Gorilla and Orang, but in the Chimpanzee and
Siamang it is also longer absolutely than in Man.

Its length, as compared with that of the spine, is greatest in Hylobates, being more
than four-fifths of the length of the latter. Itis more than three-fifths in the Orang and
Ateles, half, or a little more, in Troglodytes and Tarsius. In the great bulk of the order
it is between three-tenths and two-fifths (Man being about as 35 to 100) of the length
of the spine. It is a little less in the Nyctipithecinz, and only a quarter of its length in
Hapale and Lemur. .

The total length of the radius rather more frequently falls short of than exceeds that
of the humerus. It exceeds it most in Tarsius and the Indrisine. It also exceeds it,
though not to such an extent, in Hylobates*, Loris, Perodicticus, Arctocebus, and,
sometimes, at least, in Ateles}, Cynocephalus, Semnopithecus, and Simia. In all the
others it is more or less shorter than the extreme length of the humerus, though in
none so much so as in ManZ. ‘

The radius is thickest relatively in Cynocephalus, and then in Man. It is very
slender in Ateles and Loris, but most so in Hylobates.

The radius is always more or less curved, most so perhaps in the Gorilla and In-
dris. It expands laterally at its distal end, but this expansion is least marked in
Hylobates, Ateles, and the Nycticebinz. It is perhaps as marked in Man as in any
other primate.

The ulnar margin is sometimes sharp as in Man, the lowest Simiide and others;
sometimes it is rounded, as in Troglodytes, Hylobates, some Cebidee, Indris (Pl. XII.
fig. 6), and Loris.

The outer margin is rather marked in Man, less so in Troglodytes and Simia, and

# De Bramvviiie says, © L’avant-bras est encore plus long que le bras d'un septiéme au moins” (loc. cit.
p. 26).

+ Dr. Luoag, loc. cit. p. 286 (Table of Measurements and Proportions), makes the humerus longer than the
fore-arm in all the American apes, but in no others, and both equal in Colobus; yet at p. 287 he says that the
humerus is the smaller in all the long-tailed apes, except Colobus and Ateles.

1 In Brachyurus (British Museum specimen) I have found the radius to be to the humerus as 759 to 100,
and in the Boschisman as much as 81 to 100, so that in some exceptional cases the human proportion is
surpassed.
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more rounded still in the other forms, except the Cynopithecine, where sometimes it
is better defined than in Man, as sometimes also in Cebus, Lemur, and Galago.

The degree of distinctness of the ridges and depressmns for muscular attachment is
subject to much individual variation. '

In the Cynopithecinee, Ateles, and sometimes in Lemur and Nycticebus, there is a
marked depression for the supinator brevis. I have not observed it elsewhere.

The ridge giving origin to the flexor sublimis digitorum is marked in Man and the
lower Simiide (especially Cynocephalus). I have also found it marked in Chrysothrix,
Indris, and Arctocebus; less, or not at all so in other forms.

The excavation in which the fexor longus pollicis takes origin is marked in Man,
sometimes in Hylobates, in the Simiide other than the Simiine, in Cebus, Pithecia,
Lemur, Nycticebus, and Arctocebus. In others I have found the surface flat or rounded.
A similar depression for the exfensor pollicis is sometimes very marked in the lower
Simiidee; it is also marked in Man (sometimes) and in Chrysothrix, and slightly so in
Indris. In the other genera I have only observed a flattening of the bone at the most.

The insertion of the pronator teres is sometimes marked by a roughness of the surface.
This I have seen in Man, the Orang, Cynocephalus, Mycetes, Chrysothrix, Hapale, and
Nycticebus. A decided fossa is occasionally'present at that spot as, sometimes at least,
in Macacus, Callithrix, Brachyurus, Lemur, Galago, Perodicticus, Arctocebus, Tarsius,
and Cheiromys.

The inferior margin of the anterior, or flexor, surface is now and then much produced,
as in Man and Cynocephalus; sometimes only the ulnar side of the inferior margin is
prominent, as in Ateles, Mycetes, Lemur.

In the Nycticebinze there is a process, at the lower end of the radius, projecting ulnad
and articulating with the head of the ulna. A rudiment of this process exists in Indris.

The lower end of the posterior surface is generally traversed by a median longitudinal
ridge, which appears to attain its maximum in Cynocephalus.

The styloid process is constant. It is large in Man and the Simiine, shorter in the
Cynopithecine, Cebide, and Hapale, very short in Indris, Lemur, and Galago,\ but
longer again in Nycticebus and Arctocebus.

A prominence for the insertion of the supinator longus is more or less marked in
Troglodytes*, Simia, and Hylobates. It is much so in some of the Cynopithecine, and
in Cebus, Lemur, and Galago.

The foramen for the medullary artery is situated above the middle of the bone, and
is always directed upwards, except in Ateles{ and Arctocebus. In Ateles the long
groove which the artery makes on the surface of the bone is remarkable.

The groove for the tendon of the extensor ossis metacarpi pollicis is almost always
very marked. In Hylobates it equals in size that for the tendons of the radial extensors,

* Owen, Trans. Zool. Soe. vol. w. p. 7.
T Not always downwards in Ateles, however; for in a skeleton of A. Geoffroyii in the British Museum it is.
directed upwards in one arm and downwards in the other.
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and it is very marked in Ateles, in spite of the rudimentary condition of the pollex. On
the other hand, it is not distinctly marked in Indris, and it is small in the Nycticebinz.
The groove for the radial extensors I have found to be sometimes double in Macacus,
Ateles, and some Nycticebinz.
- That for the extensor secundi internodii pollicis I have only found dlstmct in Man,
the Chimpanzee, and Orang.
The groove for the extensor communis digitorum is smaller relatively in the lower
Simiide than in Man and the Simiine. It is small also in Ateles and Mycetes (thus
differing from Hylobates), and generally in the Lemuroidea.

UwLna.

In absolute and relative length this bone varies almost as does the radius, being,
however, always somewhat longer.

It is thickest (in the shaft), in proportlon to its length, in Cynocephalus, most
slender in Hylobates and Indris.

The bone is much curved in the Chimpanzee, less so in the Gorilla, Orang, and still
less soin Man. It is generally more curved than in Man in the Cebine*, but straighter
than in him in the other Cebide. It is sometimes very straight in Hylobates and the
lower Simiidee; also in Loris and Tarsius, but in the other Lemuroidea it is much as in
Man.

The greater sigmoid cavity is exceptionally broad, in proportion to its length, in Man,
Troglodytes, and Simia; in the other forms it is narrower, and turned more outwards,
towards the radius.

The lesser sigmoid cavity looks outwards in Man, Troglodytes, Simia, and the
Nycticebinze. Tt looks more forwards in the lower Simiide. ~

The coronoid process (and surface for the insertion of the drachialis anticus) is at its
maximum of breadth in Man. In Troglodytes and Simia this part is already narrower
than in him, and more excavated. In the Hylobates it is still narrower, and yet more
so in the lower Simiidee, the Cebidee, Hapale, and the Lemuroidea, especially in some
of the Nycticebinee. ’

The olecranon is broadest in Man, Simia, and Troglodytes. In Hylobates it is still
very like that of Man ; but in the lower Simiidee it is much longer, extending further up
(¢. e. in the direction of the bone’s length) beyond the sigmoid cavity, being at its
maximum of development in this respect in Cynocephalus. The Cebide, including
Ateles, resemble in this the lower Simiidee, and the olecranon is very long in Mycetes.
It is also long in Lemur and Galago, Tarsius, and Cheiromys, but is less so in Indris
(Plate XIL fig. 7) and the Nycticebinz.

There is a distinction between the anterior and inner surfaces of this bone in Man,
Troglodytes, and Simia; but thence, downwards through the order, there may be said
to be but one surface answering to these two of Man and the highest Apes.

* Tts curved condition in Cebus is noticed by DE Brarnvinis, loc. cit. p. 8,
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The anterior surface is generally not so depressed for the origin of the flexor pro-
fundus as in Man and Simia. The surface answering to the anterior and inner ones of
Man is concave in Ateles and some other Cebidz, and very much so in Lemur.

There is a deep depression for this last-mentioned muscle (inside the olecranon, or
beneath the greater sigmoid cavity) in the Gorilla and Orang, the Simiide other than
the Simiinze, the Cebidee (except Ateles), and the Lemuroidea.

In Loris and Indris there are no excavations or marked depressions for muscular attach-
ment on the shaft of the bone, which is very rounded and cylindrical (Pl. XII. fig. 7).

The fossa for the origin of the extensores pollicis is marked in Man, and much so
below the surface which gives attachment to the anconeus; as also in Simia and Hylo-
bates. In Troglodytes it is much less so, and still less in the lower Simiide, except at
the proximal end of the radial surface of the ulna. It is very slightly marked in Ateles
and Mycetes, but more so in Lagothrix and Cebus; but slightly in the other Cebidze,
except Chrysothrix, in which, as also in Hapale, it is very marked. It is very marked
in Lemur and Galago, less so in the other Lemuroidea.

The surface of the supinator brevis is marked and deep in Man and Troglodytes, less
so in Simia and Hylobates. It is longer, but narrower relatively, in the Simiide other
than the Simiinee. In the Lemuride* it is absent.

The place of attachment of the anconeus is more marked in Man and Simia than in
Troglodytes. In Hylobates, for the first time in descending from Man, it does not
extend so high up as the upper margin of the lesser sigmoid cavity; and in the other
lower forms of the order I have not found any fossa marked off from that for the
extensores pollicis.

The ridge for the attachment of the pronator quadratus is very slightly marked
indeed in Man, and very little more so in Troglodytes and the lower Simiidee; while in
the lower Cebidee, Indris, Galago, and most Nycticebine it is rudimentary or absent.
On the other hand, it is sometimes marked in Simia, and occasionally still more so
in Hylobates, the Cebinz, Mycetes, and Hapale, and also more or less in Cheiromys,
but it attains its maximum of development in Lemur.

The head of the ulna is large and rounded in Man and Troglodytes. It is more
transversely extended in Simia, and in all below is much smaller as compared with the
styloid process, especially in Ateles, Hapale, Lemur, and Galago. It is rather larger
‘again in Indris and the Nycticebinze.

The styloid process is of moderate length in Man; it is shorter in the Gorilla, and
still more so in the Orang. In the Chimpanzee it is longer and more curved ; also in
Hylobates, where it developes a peculiar prominence from its hinder side (for the internal
lateral ligament of the wrist), which prominence also sometimes exists in the Cynopi-
thecine and in Indris. The styloid process is very elongated in the Cebidee gene'ra,lly ;
but in Ateles it becomes enormous, having a rounded articular head placed, as it were,
at the end of a peduncle, and being really much more the continuation of the shaft of

# This muscle has no connexion with the ulna in Lemur,
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the ulna than is the comparatively rudimentary head of the bone. In Lemur it is formed
on the same type. In Hapale and Indris it is long, but in the Nycticebine it is very
so, and curved, except in Perodicticus, in which it is exceedingly long but nearly
straight, attaining perhaps the maximum of relative length in the whole Order *.

" The foramen for the medullary vessels is always situated more or less above the
middle of the bone, and is, as far as I have observed, always directed upwards.

MANUS.

This segment attains its greatest bulk in the Gorilla; its absolute length, however,
is greatest in the Orang, then in the Gorilla and Chimpanzee, and afterwards in Man.
In Ateles and Indris it is longer than in any of the lower Simiide, except the Cyno-
cephali. '

The proportion borne by the whole length of the manus to that of the spine is greatest
in Tarsius, Cheiromys, and Hylobates, where it is more than half, and then in Simia,
where it is but little less. In the rest it varies between this and one-fourth, except in
Cercopithecus, the N ycticebinee, Lemur, and Chrysothnx being shortest in Arctocebus,
where it is rather less than one-fifth.

The length of the manus, as compared with that of the rest of the pectoral limb, is
far greatest in Cheiromys, where the first is more than four-fifths of the latter; then in
Indris, Nyctipithecus, Galago, and Tarsius, where the proportion is as much as, or more
than, 45 to 100; in the rest it varies between this and three-tenths, except in Loris,
where it is scarcely more than one-quarter. '

The length of the manus, as compared with that of the radius, is far greatest in
Cheiromys, where the former is much more than once and a half the length of-the
latter. In Tarsius the manus is considerably longer than the radius, and in Brachyurus
and Hapale the two segments are about equal. The manus is always more than half
the length of the radius, except in Loris, where it is a little less. In Man it appears
to be generally a little more than three-fourths of its length.

CARPUS.

The largest carpus is that of the Gorilla; that of the Orang about equals Man’s,
while the Chimpanzee’s is slightly smaller,

This segment, excluding sesamoids, consists of eight or nine bones, except where an
extra ossicle exists in the transverse carpal ligament].

Its length (measured from the summit of the semilunare to the distal end of the

# See Van CanPEN’s representation, plate 1, fig. 3, in the Verhandelingen der Koninklijke Akademie van
Wetenschappen. Zevende Deel, 1859.

+ As mentioned by De BLaINvILLE, loc, cit. Lemur, p. 11

+ Only the case, as far as I have been able to ascertain, in Perodicticus (see Plate XIV. fig. 5). It is
described and figured by Van Cameex in his Memoir on the Potto of Bosmaw in the Verhandelingen der
Koninklijke Akademie van Wetenschappen. Zevende Deel, 1859, p. 18, and plate 1, figs. 4, 10.
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magnum), as compared with that of the spine, appears to be gre%test in Cheiromys, the
Orang, and Hylobates, and least in Loris and Indris.

- Its length, as compared with that of the entire manus*, I have found to present no
important differences, but it generally appears not to more than very slightly exceed
one-fifth, and in the long-handed forms (Ateles, Hylobates, and the Chimpanzee) it is
but little more than one-tenth.

The breadth of the carpus almost always exceeds its length, being often, as in Man,
half as broad again as long. In Hylobates, however, the length equals or slightly
exceeds the breadth; as also in Perodicticus and Arctocebus, while in many genera
there is little difference between the two dimensions.

The carpal bones, at their proximal end, always form a double arch, as in Man.
The arch which has its convexity turned towards the fore-arm, is in general rather
more acute than in him+{ or than in the Gorilla. This is especially the case in the
Nycticebine; but in most of the other forms its outline is generally more or less
interrupted by the projection of the pisiforme.

The arch which has its concavity towards the palm, is sometimes not much marked,
as, e. ¢., in Ateles; but generally it is more so than in Man, and in the Nycticebine it
becomes remarkably deep, and, wﬁnally, in Perodicticus is changed, by the introduction
of a supernumerary ossicle into-a complete ring of bone (Plate XIV. fig. 5).

Rarely, <. ¢. only in Man, Troglodytes, and Simia, the carpus articulates directly with
the radius alone; in all other forms it does so with the ulna as well as with the radius
—to a very slight extent, however, in the Nycticebinze.

Scaphoides.—This bone has always much the same shape throughout the Order. On
its radial side is a tuberosity which sometimes, as in some of the lower Simiide, the
Gorillag, Indris, and the Nycticebinee, is much enlarged. It is generally received into
a concavity formed by the trapezium and a sesamoid.

In Man, Troglodytes, and the Indrisine the connexions of the scaphoid are as in
Man; but in all other forms an os intermedium separates it from the bones of the
distal row, except the trapezium. In Man and Troglodytes there is a transverse dorsal
groove.

Intermediwm.—This bone, which in most cases might from its shape be termed a

* Sometimes, however, there appears to be considerable variation as to this proportion, as Lucar gives the
proportions of the carpus to the manus at 100, as follows:—Inuus, 10-5; Macacus gelada, 20; Semnoﬁithecus
entellus, 1203 ; S. comatus, 94 ! ' "

+ Dr. Lucae in a note (loc. cit. p. 289) eriticizes Professor HuxLry’s remark ¢« The bones of the first row
with the bones of the fore arm form the wrist-joint, and are arranged side by side, no one greatly exceed-
ing or overlapping the rest” (Man’s Place in Nature, p. 87), saying that such a condition of the parts would
limit the motion of the wrist to flexion and extension. It is surely obvious that several conjoined bones, no
one of which “greatly exceeds or overlaps the rest,” may together produce a very considerable convexity.
Professor Lucar writes as if Proiessor Huxtry had asserted that the proximal surfaces of the proximal carpals
were all in one plane, instead of stating the undoubted fact that the projection of any one is small.

+ Owgy, Trans. Zool. Soc. vol. v. plate 10, fig. 1, and pp. 9 & 10.
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second semilunare *, exists in all the genera of the Order below Troglodytes, with the
exception of those forming the subfamily Indrisinz .

It has a flattened proximal surface, which joins the ulnar part of the concave distal
articular surface of the scaphoides.

Its distal surface is generally deeply concave antero-posteriorly, and embraces the
radial side of the head of the magnum, and sometimes (as in the Nycticebine and
Cheiromys) the unciforme also, which last, however, is excluded from it in the Anthro-
poidea, and apparently also in Tarsius J.

At the ulnar side of the bone is a narrow surface, which articulates with the radial
side of the semilunare. ‘

At the radial side of its distal surface is a concavo-convex surface, which joins the
trapezoides, and on its palmar side is a narrow surface, which joins the radial side of the
distal surface of the scaphoides.

This bone appears to answer to part of the scaphoid of Man, as Dr BranviLLE §,
Professor G. M. HumPHRY ||, Professor HUxLEY %], and others have regarded it, and not
to be a dismemberment of the os magnum, as CuviER *¥* seems to have been inclined to
consider it. Indeed, if that part of the scaphoides of Man which is on the distal side
of the dorsal groove were cut away, it would answer tolerably well to the intermedium.
Nevertheless, the united scaphoides and intermedium of any ape together form a mass
which is much more disto-proximally extended than is the ulnar part of the human
scaphoides.

In one manus of a Chimpanzee 7, however (Plate XIV. fig. 1), I have found the sca-
phoides develope a large process, embracing the magnum dorsally, while at the same
time the part passing beneath the trapezium is much developed, so that in this case it,
I think, evidently and completely responds to both the scaphoides and the intermedium
of the Orang (Plate XIV. fig. 2).

Again, in Indris, in which the intermedium is wanting, the outer part of the sca-
phoides is enlarged, and has a more or less marked projection over the dorsum of the
os magnum . It would be a fact of much interest if it should turn out that in the

* Tts form in Cynocephalus is very well described by Dr. Jomann Grore Ire, ¢ Monographie der Sehnen-
rollen.” Zweiter Abschnitt. Erste Abtheilung, 1824, p. 4.

+ I make no doubt but Propithecus resembles in this Indris and Microrhynchus.

1 BurueistEr’s ¢ Tarsius,” Table 2, fig.5,b; and Brawcmaxp’s ¢ Régne Animal, Mammiféres, Primates,
pl. 22, fig. 9,5. In Cheiromys it joins the unciforme, and extends between it and the lunare.—Owzn, Trans.
Zool. Soc. vol. v. pl. 21, figs. 17 & 18, <,

§ Loc. cit. Pithecus, p. 16. B

II In his very interesting and valuable memoir on the limbs of Vertebrates./ 1860, p. 4.

¢ Hunterian Lectures. See ¢ Medical Times,” 1864, vol. i. p. 565.

#* Lecons d’Anat. Comp. 2nd edit. 1835, vol. i. p. 425.

++ The skeleton No. 50834 in the Museum of the Royal College of Surgeons. M. Grarrorer has, I find,
noticed the same thing in his recent treatise, ¢ Troglodytes Aubreyi,” in the Nouvelles Archives du Muséum,
vol. ii. 1866. +t Dr Brarsviie, loc. cit., Lemur, pl. 10,

2x2
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Chimpanzee or Indris the distal part of the scaphoid is developed from a separate centre
of ossification.

If FiscHER'S observation be correct,—that the intermedium, which he found separate
in the young Macaco, was in an adult one united with the scaphoides *,—these separate
centres may not improbably exist in the young, at least, of Indris .

Semilunare—This bone has much the same shape throughout the Order. In the
Gorilla, and also in other Simiidee, it is larger and broader relatively than in Man. In
some forms, where it is relatively small, as in Lemur and Indris J, it yet unites slightly
with the unciforme, from which in higher forms it is, although relatively larger, some-
times excluded. It is large in the Nycticebinee, projecting much proximally in Loris, as
also in Tarsius §. It is very large in Cheiromys, where it is separated from the unci-
forme by the extension of the intermedium as far as the cuneiforme |.

Cuneiforme.—This is longer and narrower in Troglodytes than in Man, and it is
exceedingly elongated in Simia. It is large also in the lower Simiidee. Compared to
the semilunare, it is large in Lemur, and still more so in Indris [, but in Loris it is
much smaller than the last-mentioned bone.

In all but Man, Troglodytes, and Simia, it articulates directly with the ulna, though
very slightly so in the Nycticebine. In all the rest of the Order it has an articular
surface, for the reception of the styloid process of the ulna, which is contiguous to a
similarly destined articular surface of the pisiforme. .

Sometimes in the lower Simiidee the outer end of the cuneiforme is produced into a
rounded process or tubercle, projecting into the palm in front of the pisiforme.

The cuneiforme is small in Tarsius *¥,

Prisiforme.—The pisiforme is very small, relatively, in Man, Simia, and the Nyctice-
bine. It is rather small in the other Lemuroidea and in Ateles; larger in the rest of
the Cebide (especially in Mycetes, where its distal end is much expanded) and in
Hapale; larger still in the Simiide® other than Simia, and very large indeed in the
Gorilla, where it attains its greatest absolute size, though relatively, perhaps, it is yet
greater sometimes in Cynocephalus. In Hylobates it is long, but slender.

The pisiforme of the Simiide resembles that of Man, enlarged and pulled out at its
free end, so as to change the little transverse groove which exists in him into a very
long and slightly concave surface.

In all, except Man, Simia, and the Nycticebine, it developes an articular surface for
the ulnar side of the styloid process of the ulna, and contributes to form, with the

* His words are, ‘“Dieses wire spiter gewiss mit dem Xahnhein' ganz verwachsen.”—Anatomie der
Maki, p. 142. And the 1ntermedmm is represented as united with the scaphoides in his plate, Tab. 15.
fig. A, 7.

T In January 1867 (therefore since this paper was communicated), Dr. WeNarr GRUBER published an account
of a divided human scaphoides. See Rercazrr and Du Bors REvmonn’s Archiv, 1866, p. 565, Tab. 16.

% Its smallness in these genera is noticed by De Braiwvitie, loc. ¢it. pp. 10 & 21.

* § Burmrrster’s * Tarsius,” Tab. 2. fig. 5, c. I Owsx, loc. cit. pl. 21. fig, 18,7, 4, u.
4 De Branviu, loc. ¢it. Lemur, pl. 10, - ** BurMEISTER, loc. cit. Tab. 2. fig.5,d.
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cuneiforme, a cup for the reception of the end of that process. This cup may be well
seen in the lower Simiide, the Cebide, and Lemur.

In the Nycticebinee this bone is very small (as has been already remarked), and bend-
ing distad, is applied to the outer surface of the unciforme, and has its extremity
united to the palmar process of that bone.

Trapezium.—This is often a very irregularly-shaped bone. It is most nearly quadrate
in the lower Simiide and Cebidee; it is most compressed disto-proximally in Man,
Troglodytes, and the Lemuroids, but especially in Indris and the Nycticebinz
(Plate XIV. fig. 4).

The radial tuberosity varies as to its development. It is sometimes enormous in the
Gorilla * and large in the Chimpanzee, but in Man, Simia, the Simiide below the
Simiine, and in the American Anthropoidea it is slight. In Lemur this process pro-
jects ulnad, and in Arctocebus it is large, and approaches within a short distance of the
unciforme, to which it is united by a strong ligament. In Indris this process is conspi-
cuous, and rather acute ; it is bent distally and rather ulnad. In Hylobates it is some-
times developed to an extent rivalling that of the unciform process, being very long and
projecting distad and ulnad. In Perodicticus it is very much developed, and is some-
what like that of Hylobates, only that its width from disto-proximally is less compared
to its transverse extent, and that it is directed more transversely and less distally than
in Hylobates. It approximates to the unciform process, but is separated from it by an,
extra ossicle (Plate XIV. fig. 9). .

Very commonly a sesamoid exists (from Simiaf downwards) at the radial border of
the trapezium, and helps to complete the concavity for the reception of the radial end
of the scaphoid. This sesamoid cannot be, as Dr. LucAk suspects §, a separated tubero-
sity, because it exists separately (e. g. Hylobates, Perodicticus) when that process is at
its maximum, and in Loris and Nycticebus it is present, together with two processes
(Plate XIV. fig. 4).

The surface for the reception of the first metacarpal is convex from the dorsal to the
palmar surface of the bone, and sometimes it is more or less concave in the reverse
direction, ¢.e. radiad from the trapezoides. In Man alone is this concavity constantly
and strongly developed.

In the highest Apes there appears to be much irregularity as to its develop-
ment. Thus in the Gorilla it is sometimes very well marked, sometimes § very slightly.
In the Chimpanzee it is generally developed slightly, but sometimnes absolutely

* Owen, Trans. Zool. Soc. vol. v. pl. 10, figs. 1 &2,

+ Dr. Lucae speaks of it in the Orang, and represents it (loc. cit. pp. 304 & 305, and pl. 8. fig. 8). It is
figured by Professor Vrorix in Topn’s Cyclopwedia of Anat. and Phys. vol. iv. p. 204, fig. 124,7. Mr. W. H.
Frowsr also informs me that he observed its existence in the wrist of an adult male Orang at the Museum of
Leyden.

$ Loc. cit. p. 305.

§ E.g. No. 5179 4 in the Osteological Collection of the College of Surgeons.
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disappears * (Plate XIV. fig. 3). In Simia it is sometimes as marked as in the Gorilla;
sometimes, however, it can hardly be said to exist at all.

In Hylobates there is no trace of any concavity, but a strongly convex and rounded
tubercle receives the concave articular surface of the base of the metacarpal of the
pollex . ‘ ;

In the lower Simiidee the concavity is again sometimes present, though it is always
very slight, and occasionally in Semnopithecus there is no indication of it, though in
Colobus I have found it decidedly present, but slight; in Dr. LucAr’s specimen, however,
it was absent f. ‘

In Ateles the trapezium is large in spite of the rudimentary condition of the pollex;
but there is no saddle, ¢. e. no concavity for the metacarpal §.

In the other Cebide the depression sometimes exists. I have observed a decided,
though small saddle in Brachyurus and some specimens of Cebus; in others I could
detect no trace of such a structure, nor have I found such in the other genera of Cebida
I have been able to examine.

In the Lemuroidea the concavity is very slight, though it may generally be detected.

The trapezium is always so placed that the axis of the convexity of the saddle forms

a marked angle with a line drawn across the articulations of the four outer metacarpal
bones with the proximal row of carpals || (Plate X1IV. figs. 6 & 7).
- In Man and the Gorilla this angle is very open, but in the Chimpanzee and some-
times in lower Simiidee it is smaller, the trapeziurfl being, as it were, somewhat more
pressed inwards, at its radial end, towards the middle of the palm. It is never, however,
so inclined inwards as is the axis of the cylinder of the entocuneiforme of the pes,
though the resemblance is considerable in the Chimpanzee, which thus differs from the
inferior forms, as well as from Man.

In the American Anthropoidea the trapezium is well set out; and this, no doubt, con-
tributes to produce that very feeble opposition and palmad flexion of the pollex which
have been noticed to exist in them.

Trapezoides.—This bone is generally pyramidal in shape, the apex being towards the
palm. It is more pointed at its palmar end in the lower Simiide than in Man, and still
more so in Lemunr.

It is very small in Tarsius 9], but of ordinary relative size in Arctocebus and Perodic-
ticus, in spite of the rudimentary condition of the index.

* E.g.the mounted manus, No.744, in the same collection. The absence of a saddle in this species is
noticed by Professor HuxrEy : see ¢ Medical Times,’ 1864, vol. i. p. 428.

+ Noticed by Dr. Lucaz, loc. cit. p. 305, and Tab. 4. fig. 8.

+ Los. cit. p. 311.

§ Dr. Lucar speaks of the convex articular surface which, in Ateles, is received into the concavity of the
metacarpal (loc. cit, p. 311).

|| The ¢ digital angulation” of Professor Huxtey. See ¢ Medical Times,” vol.i. p. 177.

9 BurMEISTER, loc. cit. Tab. 2. fig. 5, g.
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In Man and the Simiidz the proximal angle of its radial side is produced,—not so in
other forms. .

In all but Man, Troglodytes and the Indrisinee, it articulates with the intermedium.

Magnum.—This bone is not generally the largest of the carpals®. As seen in a
carpus with the bones articulated together, it appears much less than the unciforme in
Hylobates, as also generally in the lower Anthropoidea, and always in the Lemuroidea.

It has throughout much the same shape as in Man; but its distal articular surface is
often more concave, as are also its lateral margins.

It projects distally beyond the trapezoides in Man, the Simiidee (though very slightly
so in Hylobates), the Cebide (except Ateles and Lagothrix), Hapale, Lemur, the Nyc-
ticebinze, Tarsius, and Cheiromys.

It may or may not articulate with the fourth metacarpal. Thus in the lower Simiidee
there is a distinct articular surface for the latter, but not in Lemur.

Unciforme.—In all the Primates this bone has a shape very similar to that which it
presents in Man, but, as has been already remarked, it often predominates in size over
other carpals.

The palmar process is enormously long in Hylobates, and I have found it } very large
in the Nycticebinee, large also in Indris, the Simiinge (especially Simia), and Man. In
him and in the Nyecticebine this process projects much palmad, in other forms less
palmad and more distad. In some, as in Macacus and Lemur (at least sometimes),
it is so small as to form merely, as it were, the palmar lip of the distal articular
concavity.

As has been said, an extra bone exists in Perodicticus, namely, an ossification of the
anterior ligament of the carpus between the processes of the trapezium and unciforme.
This small bone, which has been described and figured by VAN CAMPEN 1, is subtrian-
gular in shape, and joining, as it does, the unciform process on one side, and the
tuberosity of the trapezium on the other, it causes the flexor tendons to pass through a
complete bony ring (Plate XIV. fig. 5).

METACARPUS.

The greatest absolute length of this segment is exhibited by the third metacarpal of
Simia.

The length of this part of the skeleton, as estimated by a comparison of the third
metacarpal with that of the whole manus, is greatest in Simia and Troglodytes, where
the length of the former is almost two-fifths of that of the latter. In the rest of the Order
it varies between this dimension and that of Brachyurus and Loris, in which genera i¢ is
very little more than a quarter, except in Arctocebus, where it is even somewhat less.

* Speaking of Cercopithecus sabzus, Dr Braixviiie remarks that the unciforme is larger than the magnum
(l.e. p. 16).

+ Yet De Brainvirie found it little marked (loc. cit. Lemur, p. 15).

+ In the periodical before referred to.
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The metacarpus always much exceeds the carpus in length. It does so most, perhaps,
in the Chimpanzee and Indris, and probably least in the Nycticebinze.

The proportion of this segment to the spine is greatest in Hylobates, where it
is sometimes nearly one-fifth, and then in Tarsius, the Chimpanzee, Cheiromys, and
Ateles. It appears to be least in the Nycticebinze.

The four outer Metacarpals.—These metacarpals are always more or less enlarged at
each end. The proximal ends are never much wider transversely than the distal ones,
and very rarely so at all. It is the case, however, in the Nycticebinz, and at least some-
times in Lemur, and slightly in Cynocephalus. On the other hand, the distal ends often
greatly exceed the proximal ends in breadth, as is the case in the Simiine and Ateles. -

The proximal articular surfaces are more or less concave in Man and Troglodytes.
In Simia and Hylobates those of the fourth and fifth metacarpals become deéidedly
convex, and in the lower Anthropoidea that of the third becomes convex also, and all
four become so in the Lemuroidea. -

The proximal surfaces of these metacarpals are in most Primates nearly at right
angles with the long axes of their shafts; but in Hylobates a line joining these surfaces
inclines distally as it proceeds ulnad from the index, and this inclination exists slightly
in Troglodytes, sometimes in Lemur, and a trace of it is to be seen in Man.

The antero-posterior diameters of the heads (¢. e. from dorsum to palm) are never
greatly in excess of the transverse ones, except in Indris, Lagothrix, and Ateles, though
slightly so in Simia and Hylobates. Generally the two diameters are about equal.

The shafts always broaden downwards (¢ e. distad) decidedly. They are always
flatter on the dorsum than are the metatarsals, and never so laterally compressed.

Antero-posterior planes extending vertically through the metacarpals from the dorsal,
to the most prominent. parts of the palmar surfaces, have their palmar edges in the
fourth and fifth metacarpals, inclined towards the middle of the palm. Often the same
can be said of such a plane traversing metacarpal of the index.

The shaft of the fifth metacarpal is never much flattened on its palmar surface.

The palmar surfaces of the metacarpals are more concave disto-proximally than those of
the metatarsals in the same individual, yet scarcely so, perhaps, in Simia and Hylobates.

The metacarpals always diverge more or less distally; least so, perhaps, in Hylobates,
Simia, and the Nycticebine, though (except in the last-mentioned subfamily) always
more so than do their homotypes of the pes.

The heads are never bent ulnad at their extremities, but continue pretty much in the
same direction as the shafts.

The distal articular surfaces are in all formed nearly as in Man, but are shortest
-dorsally in him. ‘

In Man and the Simiinee they are much larger than the homotypal parts of the pes.
In the lower forms they are but slightly so.

First Metacarpal.—This metacarpal attains its greatest absolute length in the Orang.
As compared with the spine, it is longest in Tarsius, where it is more than one-tenth of
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the length of the latter—which it is also, sometimes, in Hylobates. It has always more
than half that proportion (7. e. than one-twentieth), except in Chrysothrix, Loris, Nycti-
pithecus, Arctocebus, Lemur, Perodicticus, and Colobus. In the last it is to the spine
only as about 35 to 100.

There is never a very large process on the palmar side of its proximal end, as there
is so often in the corresponding part of the hallux.

The proximal articular surface is sometimes concavo-convex, as in Man, the Gorilla,
sometimes in the lower Simiidee and Cebide, and in the Nycticebine. But there is
individual variation in this respect ; and often this double curvature is scarcely to be de-
tected, ¢. ¢. in the Chimpanzee, Simia, Lemur, and Ateles. In Hylobates there is a con-
cave surface only, which unites with the articular ball of the trapezium.

The shaft of the bone generally broadens distally, but sometimes (e. g. in some of the
lower Simiidee) it tapers, yet never so much so as does the shaft of the hallux of the
same species.

The distal end is rarely broader than the proximal one, generally it is of almost the
same width, but sometimes narrower. It is probably never so much broader in the
forms below Man as it is in him. '

The angle formed by the transverse axis of the head with another similarly traversing
the heads of the other metacarpals, always more or less nearly approaches a right angle,
except in the Cebidee and Hapale, where it is more obtuse, yet not so much so as is
the homotypal angle of the pes of Man.

_This metacarpal is never the longest one of the manus in any species, and it is the
shortest one in all except the Nycticebine (where it exceeds in length the second meta-
carpal, and sometimes the fifth also) and Tarsius, where it slightly exceeds the fifth,
but not the second one *.

Second Metacarpal—This is sometimes the absolutely shortest metacarpal found in
the whole order ; namely, in Arctocebus. It is the longest of all in the same manus in
Man, sometimes in Troglodytes and Simia, in Hylobates, and in the Cynopithecinze.

1t is the shortest one in the Nycticebine. It is shorter than the three metacarpals
external to it in Indris, Cheiromys, and, of course, in the Nycticebin.

Its proportion to the metacarpal of the pollex is greatest in the Chimpanzee, where
it is more than twice and a half its length, then in the Semnopithecine and the
Gorilla. In all the rest it is longer than the metacarpal of the pollex, except in the
Nyecticebine, where, in Arctocebus, it is scarcely more than three-fourths its length.

The metacarpal of the index projects furthest (distad) of any in the same manus,
in Man, sometimes in Troglodytes, in IHylobates, and sometimes in the lower
Simiidee.

It projects distad less than do the three metacarpals external to it in some, e. g.
in Ateles, Pithecia, and sometimes Hapale, the Lemuridee, and Cheiromys.

In Indris the shaft is much curved, with the concavity radiad.

# See Bururistrr and Braxcmarp, loc. cit.
MDCCCLXVIL. 2y
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The proximal end always articulates more or less with the trapezium and magnum.

The proximal articular surface is sometimes strongly concave transversely, as in most
Anthropoidea; sometimes it has a very strong projecting ridge, as in Loris, or the
surface may be even, as in Lemur. In Indris it sends a remarkable lateral process to
the radial side of the magnum.

Third Metacarpal.—This metacarpal is the one which attains the greatest absolute
length in the whole order, which it does in Simia. Its proportion in length to the whole
manus is greatest in Simia, Troglodytes, and Cynocephalus, where it is nearly two-fifths
the length of that segment. It is always more than one quarter, except in Arctocebus,
where it is a little less. It is the longest metacarpal of all in the same manus in many;
namely, sometimes in Troglodytes and Simia, in almost if not all Cebidz (except Pithecia),
in Hapale, and in all the Lemuroidea, except Indris (Indrisinz ?), above all in Cheiromys *.
It is never the shortest metacarpal of any manus. It projects most distad of any
in the same manus in Simia, sometimes in the lower Simiidee, in Lagothrix, Cebus,
Nyctipithecus, Chrysothrix, Hapale, the Nycticebinee, Tarsius, and Cheiromys.

There is an angular projection at the radial side of the proximal end of the dorsum,
in Man, and to a much less extent in the Simiine. I have not observed this in lower
forms. ' ;

The proximal articular surface is concavo-convex in Man and the Simiine. In lower
forms it is generally more or less strongly and exclusively convex; rarely it is decidedly
concave, as I have found it in Ateles.

Fourth Metacarpal—This is the longest one of the manus in Pithecia and Indris, but
it is never the shortest one.

It projects slightly the most distad of all in Ateles, Pithecia, Indris, Lemur, and
Perodicticus. The proximal articular surface is generally strongly convex antero-
posteriorly, as in the lower Simiide and Cebidee. It is less convex in Lemur, very
slightly so in Indris. In Man and Troglodytes it is concavo-convex, and more or
less, though sometimes very slightly, so in the other Simiine and in Ateles.

Fifth Metacarpal.—This metacarpal is never the longest of all in the same manus,
except sometimes (as rarely in the lower Simiide) when its backwardly projecting
process is included in the measurement,.

It is the shortest of all except the pollex in Man, the Simiidee, most Cebide, Hapale,
and sometimes in Lemur. It is shortest of all, including the pollex, in Tarsius.

It never projects more distad than the other metacarpals, but it does so least,
excluding the pollex, in Man, the Simiidw, Lagothrix, Cebus, and lower Cebide. It
does so least of all (pollex included) in Tarsius.

The proximal articular surface is always more or less strongly convex.

A process sometimes extends backwards from its proximal end, outside the carpus,
like that of the homotypal bone of the pes. This, however, is large only in the lower

* In Cheiromys alone is it almost double the length of the second metacarpal, and nearly one-third longer
than the fourth, being at the same time very much more slender than any of the other metacarpals,
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and lowest Simiidee; but even there it is never so large as the corresponding process of
the pes in the same individual.

PHALANGES.

In almost all species the metacarpals all support phalanges, the only exceptions
being in Colobus and Ateles *.

In all other genera the pollex has two phalanges, and the three outermost digits
have always three each. The index has also always three phalanges, except in Perodic-
ticus and Arctocebus, where there are only two.

- The proximal phalanz of the pollex is absolutely longest in Man, the Chimpanzee,
the Gorilla, and the Orang.

It is always shorter than the first metacarpal, except in Nyctipithecus, Perodicticus,
and Cheiromys; in the last, indeed, it greatly exceeds it. There is very little difference,
however, in Chrysothrix, Hapale, Lemur, Galago, Loris, and Arctocebus. On the other
hand, in Colobus it is only one-third of the length of the metacarpal, and in Semno-
pithecus, Hylobates, and Simia there is also a great difference, though it is always
more than half the length of the metacarpal.

The second phalanx is always shorter than the first; it isless even than half its length
in Semnopithecus, sometimes in Macacus, in Nyctipithecus, Chrysothrix, Indris, Lemur,
Galago, and Loris.

It is always flattened at its distal part from dorsum to palm, except in Hapale, in
which genus it is laterally compressed, curved and pointed at the end.

The phalanges of the other digits are of very similar form throughout the order, and,
as in Man, are convex transversely on the dorsum and flattened on the palmar side of
each.

The ultimate phalanges are always flattened from dorsum to palm, except in Hapale,
where they are laterally compressed, curved and pointed to support the similar-shaped
claws of that genus. In Cheiromys they are much attenuated.

The proximal phalanz of the third digit is as long as, or longer than any other
phalanx of the four outer digits in the Anthropoidea and Tarsius. That of the fourth
digit is the longest in the Nycticebine and Cheiromys, but the predominance in length
of the second phalanx of the fourth digit over the second phalanx of the third digit,
which occurs in Cheiromys, is quite peculiar to that genus .

The relative length of the phalanges may be estimated by selecting those of the thnd
digit for comparison.

Thus the proximal phalanx is always much more than half the length of the third

~ * Dr. Lucar has found one phalanx in the pollex of Colobus, but none in that of Ateles. He concludes,
however, from the form of the distal end of the metacarpal in the latter genus, that a phalanx has existed and
been lost. Professor Huxiy says that there is usually a small and nodular phalanx in Ateles (Medical Times,
1864, vol. i. p. 93).
+ See Owzn, Trans. Zool. Soc. vol. v, pl. 21. fig. 17.
2712
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metacarpal. It almost equals it in length in Lagothrix, Cebus, Pithecia, Chryso
thrix, Lemur, Arctocebus, and sometimes in Hapale *. It slightly exceeds it in Bra-
chyurus, Nyctipithecus, Galago, Loris, and Perodicticus, and very largely so in Tarsius
and Cheiromys.

Its proportion to the manus is greatest in the two last-mentioned genera (about as
34 to 100), in all the rest it is more than a quarter, except in Ateles, Cynocephalus,
Cercopithecus, Troglodytes, Man, and last of all, Arctocebus, where it is as 215 to 100.

It is at its greatest absolute length in Simia.

The second phalana is at its greatest absolute length in Simia and the Chimpanzee.

It is always more than half the length of the proximal phalanx, except in Perodic-
ticus and Cheiromys, where it is a little less. It is never, however, nearly so long as

-the first phalanx.

The third phalanz of the third digit is, like the other phalanges, absolutely longest
in Simia.

It is always shorter than the second phalanx, and is less than half its length in the
Chimpanzee, Orang, Hylobates, Semnopithecine, Macacus, Pithecia, Nyctipithecus,
Chrysothrix, Indris, Lemur, Loris, and Cheiromys. In Tarsius alone is it less than one-
third of the length of the second phalanx.

The phalanges always shorten successively, except that the second phalanx of the
fourth digit is longer than the proximal phalanx of the index in Galago and the Nye-
ticebinae (especially, of course, Perodicticus and Arctocebus), and that it is longer than
the proximal phalanx of the fifth digit also in Cheiromys.

Di6its WITHOUT THEIR METACARPALS.

The pollex thus measured is absolutely longest in Man when of average size.

As compared with the whole length of the manus, it is greatest in Arctocebus (about as
35 to 100), then in Hapale, Chrysothrix, and Man. In all it is more than one-fifth the
length of the manus, except in the Simiine and Semnopithecing, Nyctipithecus, and
Galago. It is less than a twentieth in Colobus .

The pollex is never the longest digit of the manus, but, except in Perodicticus and
Arctocebus, it is always the shortest one.

The 4ndex is never the longest digit of the manus, but in the two last-mentioned
genera it is the shortest one. It is decidedly the shortest, except the pollex in the Le-
muride and Cheiromys. Tt projects furthest distad in none; it does so least of the

* According to Dr. Lucax, the first phalanx is equal to the metacarpal in length in Hapale and Galago
(loc. cit. p. 320).

t Dr. Lucaw, loc. cit. p. 318, says that the pollex without its metacarpal does not by a good deal attain in the
tailed Apes the proportionate length which it reaches in the Simiinse. I have found all the lower Simiidee to
exceed all the Simiing in this respect except T. niger, and Dr. Lucax, in his Table B., gives for the proportion
to the manus at 100, 22 & 24 to Cynocephalus, while to H. Leuciscus (which has the highest proportion of his
Simiinge) he only assigns 21+7 (see pp. 807 & 817).
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four outer digits in all the Lemuroidea, except Tarsius. In Arctocebus and Perodic-
ticus the index is extraordinarily short, consists only of two phalanges, and is abso-
lutely and relatively the shortest digit of both manus and pes. It is also as short as,
or shorter than the metacarpal which supports it, which in all other forms it exceeds
in length.

As compared with the whole manus, the index is longest in Chrysothrix, Tarsius, La-
gothrix, Mycetes, Lemur, and sometimes Hylobates, where it exceeds half the length of
the former. Excluding the Nycticebine, it only falls below two-fifths in some of the
lower Simiidee.

The ¢hird digit is absolutely longest in Simia; as compared with the length of the
whole manus, it is longest in Tarsius and Chrysothrix, where it exceeds three-fifths the
length of that segment, and then in Lagothrix and Mycetes.

It exceeds two-fifths in all, but very slightly so in Arctocebus, in which it is shortest.

It is the longest digit of the manus in Man and the Simiide, Nyctipithecus, Chryso-
thrix, and Tarsius. In the Cebing the fourth equals it.

It is never the shortest nor ever the one which projects least distad. It projects
furthest distad of the digits of the manus in the Anthropoidea, except Pithecia, and
in Tarsius.

The fourth digit is the longest one of the manus, and also projects furthest distad in
Pithecia, and in all the Lemuroidea except Tarsius.

It about equals the third digit in length in many of the Cebide and in Hapale.

It is never the shortest, even excluding the pollex. The fourth digit projects further
distad than does the index, in Troglodytes, Simia, the Cebinz, and Lemuroidea. The
projection of the two is about equal in Hylobates and the lower Simiide.

The fourth digit is almost always somewhat longer than the second.

The fifth digit is never the longest or most distally projecting one of the manus.

‘It is the shortest one, except the pollex, in Man and the Simiide, and it is about
equal to the index in the Cebidw and Tarsius. It projects least of the four outer digits
in the Anthropoidea and in Tarsius.

The proportion borne by the longest digit, without its metacarpal, to the longest
metacarpal, is greatest in Cheiromys and Tarsius, where the first is more than twice
and a half the length of the second. Then in the Nycticebinw, where it is considerably
more than twice as long. In the rest it varies between this proportion and once and a
quarter, except sometimes in Cynocephalus, where the longest digit may scarcely exceed
the longest metacarpal by more than one-fifth of the length of the latter.

Dicirs wiTH THEIR METACARPALS.

Thus estimated the pollex is absolutely longest in Man, when of average size, and
then in the Orang and Gorilla.

Its proportion to the spine is greatest in Tarsius, namely more than one-quarter;
then in Cheiromys, and sometimes in Hylobates, where it equals one-fifth. 1In the rest
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it. varies between this and a tenth, except in Cercopithecus, Semnopithecus, Ateles, and
Colobus, being in the last genus less than one-twentieth.

Itslength, compared with that of the entire manus, is greatest in Arctocebus, and then
in Chrysothrix, in both of which it considerably exceeds one-half. It does so slightly
in Man, Hapale, and also in Loris. In the rest it varies between this proportion and
two-fifths, except in the Simiine *, Cheiromys, and Semnopithecus, and finally, in Co-
lobus and Ateles, in which two last genera it is less than one-fifth.

The pollex, when extended beside the index, excéeds it greatly in Arctocebus and
Perodicticus . It reaches nearly to the distal end of the second phalanx in Loris, and
to the distal end (or very near it) of the proximal phalanx in the Cebide, and mostly
in Hapale. It reaches considerably beyond the middle of that phalanx in Man, Tarsius;
and Cheiromys, beyond the middle in Indris, and to its middle in Lemur and Galago.
Occasionally in the lowest Simiide it nearly reaches the middle of the proximal
phalanx, but generally does not extend so far. It goes but very little beyond the
proximal end of that phalanx in the Gorilla and Hylobates, and still less beyond it in
Semnopithecus. In the Chimpanzee it barely attains the distal end of the metacarpal
of the index, while in Simia it decidedly falls short of its end. In Ateles, 4. ¢. in the
specimens examined (without a phalanx), it reaches more than halfway down the me-
tacarpal of the index, but in Colobus (with a phalanx) it does not attain its middle.

The pollex, when compared with the longest digit of the manus, is at its maximum of
relative length in Cheiromys (in spite of the great length of its longest digit), being
almost quite three-fourths the length of that digit. Arctocebus and Hapale, Loris, and
Man follow, its proportion in all four being more than three-fifths. The rest vary be-
tween this and Hylobates (where it is sometimes only as 334 to 100), except Colobus
and Ateles, in which the proportion is only one-fifth or even less.

The ¢ndex, compared with the spine, is longest in Hylobates and Tarsius, where it
approaches one-half the length of the latter. Then in Simia, Cheiromys, and Ateles,
where it is considerably more than one-third. In the rest it varies between this and a
fifth, except in Cercopithecus, the Cebide below Mycetes, Lemur, Galago, and the
Nycticebine, being least in Perodicticus and Arctocebus, where it scarcely exceeds one-
twentieth. ‘

The longest digit, whether third or fourth, compared with the length of the spine, is
greatest in Tarsius, Cheiromys, and sometimes Hylobates, where it exceeds one-half.
The rest vary between this and one-fifth, except Cercopithecus, Chrysothrix, Lemur,
Loris, and Arctocebus, being least in the last-mentioned, where the proportion is as
about 16 to 100. '

* Dr. Lucas found the pollex Wlth its metacarpal to exceed that of Man in Macacus gelada, that of the
Orang to be less than that of the Chlmpanzee, and that of Hylobates to be greater than that of any other of
the Simiine (loc. ¢it. pp. 807 & 317).

4 In Perodicticus the pollex: reaches somewhat beyond the mlddle of the proximal phalanx of the thu'd
digit; in Arctocebus it attains the ultimate phalanx of the third digit.
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Tue Prrvic LiMs.

The entire length of the pelvic limb, measured from the summit of the femur to the
distal end of the longest digit, is absolutely greatest in Man, and then in the Gorilla,
Orang, and Chimpanzee successively.

The absolute length of the leg, without the pes, is again longest in Man and the
Gorilla; but in the Chimpanzee it is longer than in the Orang.

The entire length of the pelvic limb, compared with that of the spine, is greatest by
far in Tarsius, the former being nearly twice and a half as long as the latter. Then
follow Hylobates and Ateles, in which I find the pelvic limb to be more than once and
three fifths the length of the spine. Man and Galago follow, the proportion béing‘ in
them a little less than one and a half to one. Cheiromys and some of the Cebide
and Hapale succeed, and in all, the limb is at least one-tenth longer than the spine,
except in Lemur, Perodicticus, and Arctocebus. It is less than the spine in Lemur,
and still less in Perodicticus, while in Arctocebus it is least of all—about 85:2 to 100,

The proportlon borne by the limb, without the pes, to the spine is greatest in Tarsius,
being more than once and a half the length of the latter, then Hylobates, once and
a quarter, or a little more. In Man the proportion is as about 117 to 100. The limb
is a trifle longer than the spine in Ateles, and scarcely shorter than it in Galago,
Lagothrix, and Indris; in all the others it is above seven-tenths its length, except in
Perodicticus and Arctocebus, in which it is as 65 to 100.

The proportion borne by the entire pelvic limb to the entire pectoral one is far
greatest in Galago, where the first is considerably more than once and a half the length
of the second. In Indris it is as about 144-5 to 100, in Man and Nyectipithecus as about
185. 1In the rest it is less, but still the pelvic limb is longer than the pectoral one,
except in Ateles* and the Simiine, in which it is shorter}, being sometimes only‘ as
762 to 100. :

The length of the pelvic limb minus the pes, compared with that of the pectoral one
without the manus, is greatest in Galago and Indris, the first being in each more than
once and a half the length of the second. Man follows (145 to 100), then Calli-
thrix and Nyectipithecus (about 137 to 100), and ‘all the other forms have the pelvic
limb the longer, except in the Chimpanzee, Ateles, the Gorilla, Hylobates, and Simia,
the proportion in the last being only as about 784 to 100.

Os INNOMINATUM.

Throughout the order this bone consists of parts and processes homologous with
those existing in Man ; yet in him it assumes a form and proportions strikingly different
from those existing in any other Primate.

* Professor Huxtuy notices the greater length of the pectoral limb in Ateles. See ¢ Medical Times,” 1864,
vol, ii. p. 93.

+ According to Dr. Lucar (loc. cit. p. 280) the proportion decreases in the following order:—Man, the
Chimpanzee, Hylobates, the Gorilla, the Orang.
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In absolute size this bone attains its maximum in the Gorilla *; it is next longest in
the Chimpanzee, then in the Orang, afterwards in Man, and then in the largest Cyno-
cephali; and there is even less difference in its length between the last and Man than
there is between Man and the Gorilla.

The expansion of the ilium, as measured by the length of its crest, is again greatest in
the Gorilla, and then in Man, who in this respect exceeds both the Chimpanzee and
Orang. The Siamang follows these, and close upon it the Mandrill.

The part corresponding with the anterior margin of Man is longer than in him in all
the largest Simiidewe, and sometimes in Ateles.

The pubic symphysis is actually longest in some Cynocephali, then in Troglodytes,
Simia, and Man.

The conjugate diameter of the pelvist is far greatest in the Gorilla, then in the
Chimpanzee, Man, and the Orang.

Its transverse diameter is also greatest in the Gorilla.

The ilio-pubic angle, or that angle formed by the iliac part of the ilio-pectineal line
with the anterior (in Man superior) margin of the so-called ¢ horizontal” ramus of the
pubis, varies from 88°, or even somewhat less}, in Loris to 180 in Man.

That ilio-ischial angle formed by the superior part of the ilio-pectineal line with the
superior (in Man posterior) margin of the ischium, is about 110° or 113° in Man; but
in Apes and Lemuroids it varies from 140° to more than 180° as also in some Cebidze.

The angle formed by the same part of the ischium with the superior (in Man posterior)
margin of the ilium is in Man about 140°, in Hylobates about 147°; in the rest it varies
between this and 180°, which it attains in Troglodytes and Loris, but in Cynocephalus
and some Cebide it is yet greater.

The extreme length of the os innominatum, when compared with that of the spiné, is
greatest in the Gorilla, where the former is decidedly more than one-half of the latter. It
is also rather more than half in the Chimpanzee. In the Orang the proportions are as
45-8 to 100; in Hylobates, Ateles, Tarsius, Cynocephalus, and Légothrix from 435 to
36:7; in Man and Cebus 32; the rest vary between this and 25, except Nyctipi-

“thecus, Callithrix, and Arctocebus, in which this bone is a trifle less than a quarter of
the length of the spine.

The length of the inferior (in Man anterior) margin of the ilium between the spinous
processes, compared with the length of the spine, is greatest in Tarsius and the Chim-
panzee, where it is over one-fifth; the rest vary between this and Man, in whom it is
‘considerably less than one-tenth.

Comparing the same margin with the total length of the os innominatum, the pro-

#* Professor OWEN remarks that it ¢ would fit a human giant ten feet in height.” Trans. Zool. Soc. vol. v. p. 12.

+ Measured from the caudal end of the ventral surface of the first sacral vertebra to the symphysis pubis.

I Mr.Jonx Woop, in his admirable article on the Pelvis in Topp’s ¢ Cyclopedia of Anatomy and Physiology,’
vol. v., gives 75° as the ilio-pubic angle of Loris. He calls attention to the great peculiarity in Man of the
ilio-pubic angle being represented by a straight line.
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portion is greatest in Tarsius, and the Lemuridee other than the Indrisine. It is least
in the Gorilla and Man.

The breadth of the ilium (as measured by a straight line drawn between its anterior
—in Man superior—spinous processes), compared with the length of the spinal column,
is greatest in the Gorilla, where it is more than three-tenths of the length of the latter. In
the Orang and Man it is a little more than a fifth, and a trifle less in the Chimpanzee. In
Hylobates it is about three-twentieths, and in the rest of the order it is between that and
one-twentieth, except in Lemur and some of the Nycticebinge, in which it is rather less.

The proportion borne by a line following the curve of the crest of the ilium to a
straight one joining its anterior (in Man superior) spinous processes is greatest in Man,
Hylobates, the higher Cebide, and the Chimpanzee and Gorilla. It is least in Galago,
the Nycticebine, and Tarsius.

The length of a line extending from the ilio-pectineal eminence to the nearest point

of the tuberosity of the ischium, as compared with that of the spinal column, does not
vary much. It is greatest in the Gorilla, viz. as 218 to 100; then in the Chimpanzee,
177 in Man and Simia, 16 ; the rest vary between this and the proportion one-tenth,
except Chrysothrix and the Nycticebine, where it is less.
- The antero-posterior (in Man vertical) diameter of the acetabulum, as compared with
the length of the spinal column, is greatest in the Orang, where it is as 8 to 100, then
in Man and the Gorilla. Tt is smallest (under 3'5 to 100) in Axrctocebus, Chrysothrix,
and Hapale. ,

When the same dimension of the acetabulum is compared with the length of the os
innominatum, the proportion appears to be greatest in Man, then in the Orang, and
least in Hapale and some of the lower Simiidee.

The length of the symphysis pubis, compared with that of the spine, appears subject
to great variation in the same species; but it is greatest in the Simiide*, where it
sometimes exceeds one-tenth ; in the rest it ranges between this and one-twentieth,
except in Man, Galago, Nycticebus, and Lemur, where it is a little less, and least of
all in Arctocebus, Loris, and Perodicticus, where it is sometimes only as 1-7 to 100.

The length of the os innominatum, as compared with the greatest transverse diameter
of the pelvis, is greatest in Loris, viz. as 442-4 to 100, then in the Pitheciine, 340-2
to 100 ; the rest vary between this and 211, except in Man, in whom, at least sometimes,
it is a little under 2 to 1.

The breadth of the brim of the true pelvis, as compared with its conjugate diameter, is
greatest in Man, where alone the former is in excesst, viz. as 1055 to 100. Some-

# Professor Huxrey remarks of Hylobates, « The subpubic arch, distinet in all the other great Apes, has
almost disappeared, the symphysis pubis being inordinately long” (Med. Times, 1864, vol. i. p. 618). And
of the lowest Simiide he says, «“The symphysis is exceedingly long, the subpubic arch being very much
reduced” (loc. ¢it. p. 672). '

+ Not always so, however, Professor Huxrey has observed. See ¢ Medical Times,” 1864, vol. i. p. 344, See
also Mr. Jonx 'Woon’s article on the Pelvis in Topn’s ¢ Cyclopeedia,” vol. v. pp. 150 & 151,
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times in Cynocephalus the proportion is as 97 to 100, and it varies between this and -
85 to 100, except in Arctocebus and Nycticebus, where the breadth is but very little
above half the length, and in Loris, where it is even less than half.

The length of the os innominatum, compared with that of the scapula (measured from -
the anterior end, or summit of the glenoid surface to the posterior vertebral angle), is’
greatest in the Chimpanzee and some: other Simiidee, and is least in Man, the Orang.
and lower Cebidee, Galago, Tarsius, Nycticebus, and Hapale. .

The crest of the ilium undergoes a great change in form and proportion as we pass
from one end to the other of the ordinal series.

Its length (measured along its curves) never equals half that of the os innominatum,:
except in Man and the. Simiine; and, indeed, in Hylobates this is only sometimes the
case. In Man alone does it nearly equal (and sometimes exceed) the length of the.
entire bone. It is at its minimum in Galago and the Nycticebinz.

The breadth of the ilium, as measured by a straight line joining the points corre-
sponding with the superior spinous processes of Man, exceeds half the total length of the
os innominatum only in Man, the Gorilla, and the Orang, being respectlvely, to the latter
dimension at 100, about as 69-8, 50'8, and 507 respectively. -

The crest of the ilium is in some few forms much arched in a direction corresponding
with that which is upwards in Man. This is especially the case in Hylobates, Mycetes,
Ateles, and Lagothrix, and in a less degree generally in Man, Troglodytes, and Simia.
In the other Anthropoidea it is but little so arched, the curve of the crest of the ilium,
being ta a straight line joining its extremities as 1264 to 100 on an average. In Indris
and Lemur it is sometimes very slightly more arched; but in Galago, the Nyctmebma&,\
and Tarsius it is almost straight. '

The lateral (in Man horizontal) curvature of the crest of the ilium presents a strongly-
marked sigmoid flexure in none but Man, though in Troglodytes, and sometimes in
Simia, there is a slight trace of such sigmoid curvature.

In the rest of the order the margin is all but, or quite straight, as in the Nyctlcebmae ;
or there is but one lateral curve concave outwards, and this curvature is carried to its
maximum in Ateles and Lagothrix (Plate XIII. fig. 1).

The crest of the ilium is generally thin, but more or less thickened at the points
corresponding with the superior spinous processes of Man ; in him alone, however, is it
thickened at a point some distance behind the anterior superior spinous process, a
thickened tract extending thence downwards to the acetabulum. In the lower Simiidee
(which have short iliac crests compared to those of Simiinze) these crests are generally
thicker relatively than in the latter. In the Cebidew theyare somewhat thinner, but the
thickening at the ends is much marked in most Lemuroidea, though in the Nycticebinz
the very short crests are almost uniformly, as well as considerably, thickened.

‘The ventral (or anterior) margin of the ilium in Man is very short, but itis generally
elongated and straight, or very slightly concave. It is, however, sometimes strongly
concave in Troglodytes and Simia, still more so in Indris (Plate XIIL fig. 2), and
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almost always much so in Lemur. It developes a slight prominence sometimes in Hy-
lobates and the lowest Simiidee, which prominence becomes much marked in Mycetes,
Callithrix, Chrysothrix, and Hapale.
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