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Article V.—OBSERVATIONS ON COLOBUS FETUSES!

By AporpH H. ScHULTZ?

At present we have an exceedingly limited literature on the fetal
development of monkeys and apes, so that any new observation in this
line is a contribution to a practically unknown field. In the study of fetal
material of primates the changes in proportions during development are
of special interest, particularly when compared with the conditions in
adults of corresponding species. Such investigations should eventually
reveal the general laws governing growth in all primates, and also the
reasons for and the time of appearance of the various physical specializa-
tions found in this group of mammals.

The following notes form a small contribution in this direction.
They have been made possible through the generous loan, by The
American Museum of Natural History, of three fetuses and two adult
skeletons of the Colobus monkey. In addition, use has been made of
observations on the preserved bodies of one juvenile and one adult
Colobus monkey in the anatomical collection of the University of Ziirich.
The author wishes to express his sincerest thanks to Dr. F. A. Lucas
and Mr. H. Lang, of the American Museum, and to Prof. W. Felix, of
the University of Ziirich, for their kind permission to study this material.

Two of the fetuses (1 and 2) and one skeleton (4) belong to the
species Colobus abyssinicus ituricus; one fetus (3) and one skeleton (5)
to Colobus angolensis cottoni; and the two preserved bodies (6 and 7)
are of the species Colobus vellerosus J. Geoffroy.? In their state of develop-
ment the three Colobus fetuses correspond closely to human fetuses of
the 20th to the 24th week; in all probability, however, their actual age
is not so great as that. A careful comparison of the lanugo, cutaneous
ridges, ears, hands and feet, genitals, and especially the ossification, in
the Colobus and the human fetuses, shows that Colobus fetus 1 corre-
sponds to a human fetus of 20 weeks, fetus 2 to one of 23 weeks, and fetus
3 to one of 24 weeks. The Colobus fetuses are considerably smaller,
however, than the human fetuses of corresponding stages of development.
This is best shown by their respective sitting-height (crown-rump)

18cientific Results of the American Museum Congo Expedition. Mammalogy, No. 9.
2Research Associate, Department of Embryology, Carnegie Institution of Washington.

. 3The following are the catalogue numbers of the different collections. American Museum of Natural
History: 1, 52250; 2, 52246, 3, 52192; 4, 52223; 5, 52149. Anatomical collection, University Ziirich:
6, 589; 7,98. Carnegie Laboratory of Embryology: 1, C 38; 2, C 35; 3, C 37. With the exception of
skeleton 5 all these specimens are female.
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Table I.—Absolute Measurements of Colobus Fetuses

No. Measurements (in millimeters) lColobu; Fetus3
1. |Sitting height: Top of head tolowest point on buttocks |112.0:/134.0 (147.0
2. |Thoraco-abdominal height: Symphysion (upper border
of symphysis pubis) to suprasternal notch 59.0 | 71.0 | 85.0
3. |Symphysion to nipple (the latter projected on midsagittal
plane) 50.5 | 61.0 | 74.0
4. |Symphysion to omphalion (center of attachment of um-
bilical cord) 2 22.0 | 24.0 | 26.0
5. |Biacromial diameter: Distance between the acromial
processes 26.8 | 35.0 | 34.0
6. |Bimammillary diameter: Distance between niples 12.5 | 15.0 | 14.5
7. |Bitrochanteric diameter: Distance between the great
trochanters 24.0 | 29.0 | 28.0
8. [Transverse diameter of chest (at nipple height) 24.0 | 30.0 | 32.0
9. |[Sagittal diameter of chest (at nipple height) 23.0 | 31.0 | 31.0
10. |Circumference of chest (at nipple height) 85.0 [103.0 [106.0
11. |Length of upper arm: Top of caput humeri to humero-
radial joint (radiale) 30.0 | 35.5 | 40.0
12. |Length of forearm: Radiale to tip of styloid process
(stylion) 26171733 55 [1136: 7
13. [Length of hand: Middle of line combining styloid proc-
esses of radius and ulna to tip of middle finger 21.5 | 30.5 | 34.0
14. |Length of thumb: Stylion to tip of thumb 9.6 | 9.3 | 10.4
15. |Breadth of hand (across metacarpo-phalangeal joints 1T
to V) 8.9 |11.6 | 12.0
16. |Length of thigh: Top of great trochanter to lateral point
of knee joint 33.0 | 41.5 | 46.7
17.  |Length of leg: Medial point of knee joint (tibiale) to tip
of internal malleolus 29.3 | 35.8 | 40.0
18. |Tibiale to sole of foot 32.0 | 41.0 | 45.5
19. [Length of foot: Heel to tip of longest toe 34.3 | 46.0 [ 49.5
20. |Breadth of foot (across metatarso-phalangeal joints IT to
V + breadth of this joint on great toe) 1052430 B 50E:
21. |Greatest length of head: Glabella to most distant point
on occiput 36.0 | 44.0 | 50.5
22. |Greatest breadth of head (over temporal or parietal
bones) 30.5 | 38.0 | 41.0
23. |Auricular height of head: Tragion (upper border of
tragus) projected on midsagittal plane to vertex
(perpendicular to ear-eye horizon) 21.5 | 27.5 | 29.0
24. |Nasion-inion diameter: Point over middle of naso-
frontal suture (nasion) to occipital protuberance
(inion) 35.0 | 41.5 | 48.5
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Table I.—Absolute Measurements Colobus Fetuses (Continued)

: o) Colcbus Fetus

No. Measurements (in millimeters) 1 2 3
25. |Biauricular breadth: Width between the tragion points | 28.5 | 35.0 { 37.0
26. |Horizontal circumference of head (greatest circumference

passing through glabella) 107.0 (129.0 |145.0
27. [Sagittal arc: Nasion to inion 63.0 | 75.5 | 82.0
28. |Transverse arc: Tragion to tragion (perpendicular to

ear-eye horizon) : 64.5 | 83.0 | 88.0
29. |Total head height: Lowest point of chin (gnathion) to

vertex (perpendicular to ear-eye horizon) 37.0 | 46.0 | 47.0
30. |[Total face height: Nasion to gnathion ; 16.0 | 21.6 | 22.4
31. |Upper face height: Nasion to middle of mouth 12:0=:16234 |1 74
32. |Bizygomatic breadth: Greatest breadth between zygo-

matic arches 27.0 | 33.5 | 35.0
33. [Nasal height: Nasion to subnasal point (where nasal sep-

tum and upper lip meet) 11.0 | 14.0 | 14.0
34. |Nasal breadth (oplo B sl )
35. [Breadth of nasal septum: Smallest distance between

nostrils 307570 228710320
36. [Interocular breadth: Distance between medial angles of

eyes 685 (0= Be0nliR e,
37. |Breadth of mouth 13.0 | 16.5 | 16.0
38. |Length of ear: Highest point on helix to lowest point on

lobule 13.0 | 19.0 | 19.0
39. |Breadth of ear: Greatest breadth between anterior and

posterior border of helix 8.3 | 13.0 | 13.0

measurements, which are as follows: Colobus fetus 1, 112 mm., human
fetus of 20 weeks (average), 158 mm.; Colobus fetus 2, 134 mm., human
fetus of 23 weeks, 191 mm.; Colobus fetus 3, 147 mm., human fetus of
24 weeks, 202 mm.

Before taking up the discussion of the outer form and proportions
of the Colobus fetuses, attention is called to the measurements made,
which are enumerated in Table 1. From these absolute measurements
relative measurements or indices were constructed according to the
formulee given in Table 2 after the technical term of each index. Next
to the indices for the Colobus fetuses are given the indices for the adult
Colobus monkeys (Table 2); and, for further comparison, the average
indices of groups of human white fetuses of stages of development cor-
responding to the Colobus fetuses are added. These groups are made up
of 16 specimens of 20 weeks, 16 specimens of 23 weeks, and 17 speci-
mens of 24 weeks. :
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A great many of the proportions which were studied on the fetus
could not be obtained on the adult skeletons; therefore the bodies of the
juvenile and adult Colobus vellerosus were used for comparison. It is not
probable that the latter show any marked differences in proportions
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Fig.1. Schematic drawing of body pro-
portions of Colobus fetus 1 (dotted half, %
nat. size) and of human fetus of 20 weeks.

from the adult Colobus abyssinicus or angolensis. Where analogous
indices from all these species were obtained they did not differ more
than the normal variation within one species. Moreover, the fact that
the fetuses are of two different species has, according to Table 2, very
little, if any, influence on their proportions. It seemed reasonably safe,
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therefore, to study changes in proportions during growth on this series,
even though it was composed of different species. Figure 1 shows in a
schematic way the body proportions of Colobus fetus 1, and for compari-
son those of a human fetus of 20 weeks, reduced to a sitting-height equal
to that of the Colobus fetus. The drawing is constructed from the meas-
urements of fetus 1 and from the average measurements of the group of
sixteen human fetuses of the 20th week.

The trunk of the Colobus fetus is relatively considerably longer than
that of the human fetus; in width of trunk, however, the latter surpasses
the former. The distance between the shoulders and between the hips,
and the diameters and circumference of the chest, relative to the length
of the trunk, are much less in the Colobus fetus than in the human fetus,
but greater than in the juvenile or adult Colobus. The extreme slender-
ness of the trunk in the monkey is not attained, therefore, until adult age;
in the fetus the trunk is stouter, but not as stout as in the human fetus,
which shows early the relative broadness of the human trunk. Accord-
ing to the thoracic index, the transverse diameter of the chest is, on an
average, about equal to the sagittal diameter of the Colobus fetus,
whereas in the human fetus the width of the chest considerably exceeds
its depth. In later stages of growth the chest of Colobus becomes nar-
rower, its sagittal diameter being the greatest one. This deep and
narrow chest is typical for all adult monkeys, and it was rather surprising
to find that in fetal stages the chest was relatively broader. Whether
this has any phylogenetic significance is at present difficult to decide.
The nipples of the Colobus fetus lie relatively higher and closer together
on the anterior wall of the trunk than in the human fetus; in the adult
Colobus they are relatively even higher and farther apart than in the
fetus. The shifting of the nipple to a relatively higher level on the trunk
demonstrates that in Colobus the lower portion of the trunk grows faster
than the upper, a fact which is further confirmed by the changes during
growth in the proportional lengths of the different regions of the spine.
These will be discussed later on. The point of attachment of the um-
bilical cord is relatively much higher in the Colobus than in the human
fetus; on the bodies of the juvenile and adult Colobus no trace of an
umbilicus could be found. This complete absence of any umbilical scar
was also noted on different monkeys by Mollison! and on some other
mammals by Levadoux.?

1Mollison, Th. 1910. ‘Die Korperproportionen der Primaten.’ Mor%bol. Jahrb., XLII, p. 108.
T liLeva(}\(])ux,7IH . J.,1907. ‘Variétés de 'ombilic et des ses annexes.” Fac. de Méd. et de Pharm. de
oulouse, No. .
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In relation to the trunk, both the upper and the lower extremities
are shorter in the Colobus than in the human fetus, the difference being
greater for the lower extremity. During postnatal development the
lower extremities of Colobus grow at approximately the same rate as the
trunk, so that their relation in length remains almost unchanged. The
upper extremities, on the other hand, grow more slowly than the trunk,
so that the two lengths approach each other more nearly in the adult
than in the fetus. The intermembral index shows the direct relation
between the length of the extremities, expressing the upper in percentage
of the length of the lower. For the Colobus fetuses this percentage is on

18 2 3

Fig. 2. 1A left foot, 1B right hand of Colobus fetus 1; 2 and 3 right hands
of fetus 2 and 3 respectively; *vibrisse (enlarged).

an average 120, for the human fetuses 106, for adult Colobus 109, and for
adult man below 100. These figures show that in both man and Colobus
the lower extremity grows faster than the upper one. From indices
XVIII to XX (Table 2) it can be seen that the humerus relative to the
femur, and the radius, relative to the tibia, are in Colobus shorter in the
adult than in the fetus, and approximately equal in monkey and human
fetuses. In Colobus the relation between the length of the hand and the
length of the foot seems to remain constant throughout growth, and
differs from that in man, in whom the hand length approaches more
closely to the foot length. The relation in length between the radius
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and humerus, and between the tibia and femur changes in Colobus during
development, inasmuch as the rate of growth, for both upper and lower
extremities, is less rapid in the proximal part than in the distal part. In
both fetus and adult the forearm, relative to the upper arm, and the leg,
relative to the thigh are shorter in man than in Colobus. The width of the
hand relative to its length is less in the adult Colobus than in the fetus;
while in the foot the relation of width to length remains unaltered during
growth. Both hand and foot of the Colobus fetus are considerably more
slender than in the human fetus (Fig. 2). The length of the great toe,
measured from the heel, constitutes from 66 to 709, of the total foot
length. This relation is the same in fetuses as in adults. The longest
toes are III and IV; toe II is slightly shorter than toe V. These relative
toe lengths remain unchanged throughout development. In adult, as
well as in fetal Colobus, finger III is the longest, finger IV nearly as long,
and finger II even shorter than finger V. The thumb in the genus
Colobus is rudimentary, as in some of the platyrrhine monkeys (Ateleus
and Brachyteleus). Johnston,! speaking of the species Colobus tephrosceles
Elliot, says that there is only ‘‘the minutest trace of a thumb nail in the
place where the thumb is missing . . . but the young Colobuses of this
species have a complete thumb, only a little smaller than this finger
would be in the Cercopitheci. As the animal grows to maturity, so its
thumb dwindles, until in a very old male there may be absolutely no
trace left of the missing finger.”

Apparently the degree of reduction of the thumb and the age at
which it disappears completely from the surface may vary in different
species, inasmuch as the fetuses of Colobus abyssinicus tturicus (1 and
2) show but little evidence of a thumb (somewhat more in the younger
specimen than in the older one) and there is no trace whatever of a
thumb nail. In the skeleton of the adult of this species (4) a metacar-
pus, half the length of metacarpus II, and one short phalanx consti-
tute the thumb. In the fetus of Colobus angolensis cottoni (3) no outer
trace of a thumb can be seen although its end can be palpated, and in
the adult skeleton of this species (5) a short metacarpus and a rudi-
mentary phalanx form the thumb. Of the two specimens of Colobus
vellerosus, the juvenile one shows the rudimentary outer thumb some-
what freer and slightly larger than the adult specimen; however, no
sign of a thumb nail could be found in either of these. They both contain
a well ossified metacarpus and one phalanx for the thumb. X-ray pic-

28ir Harry Johnston. 1904. ‘The Uganda Protectorate,’ I, p. 362.
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tures of all the fetuses showed on each hand a metacarpus I less than
half the length of metacarpus II. The length of the rudimentary thumb,
measured from the styloid process of the radius, varies from 30 to 449,
of the total hand length, without showing a clear tendency either to
reduce or increase during growth.

The relatively small size of the head of the Colobus fetus is first noted
when compared with human fetuses of corresponding development. The
average circumference of the brain part of the head is considerably less
than the sitting height (index XXI) in the Colobus fetuses, whereas it is
greater in the human fetuses. In adult Colobus the average circumference
amounts to less than half the sitting height. The average diameter of

1 i 3

Fig. 3. Front views of the heads of the Colobus fetuses 1, 2, and 3 (approximately nat. size).

the head is about 509, of the trunk length (index XXII) in the Colobus
fetus, 70 to 789, in the human fetus, and only 209, in adult Colobus.
Besides this difference in the size of the head in Colobus and human
fetuses, there is a marked difference in shape, the height of the head in
relation to its length being much less in the former than in the human
fetus. In adult Colobus the head is relatively lower still than in the fetus.
The face part of the head in the Colobus fetus is smaller, relative to the
trunk, than in the human fetus, but considerably larger in relation to the
brain part. The nose is relatively longer and narrower than that of the
human fetus. The nasal index is unusually low and drops during growth,
just as in man.! The width of the nasal septum is greatest, relatively,

18chultz, A. H. 1920. ‘The development of the external nose in whites and negroes.” Contrib.
to Embryology, No. 34; Pub. 272, Carnegie Inst.
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in the smallest of the monkey fetuses, and in all of the specimens of
Colobus is rather broad for catarrhine monkeys. The relative interocular
breadth is slightly less in the Colobus than in the human fetus and
decreases with advancing development. The high value for this index
(XXXIII) in the adult Colobus (7) is very probably an extreme variation
and rarely to be found in monkeys, whose eyes, as a rule, are relatively
closer together than those of man. The ear, relative to the size of the
head (XXXYV) is very much larger in the Colobus than in the human fetus.
Figure 4 shows the gradual rollihg in of the helix edge during develop-
ment; in fetus 3 this has occurred at two independent points, the apex
of the ear bending over earlier than the portion of the helix immediately
above. The ear opening in the human fetus lies about equidistant

Fig. 4. Sketches of the outer ears of Colobus fetus 1, 2, and 3 and
of adult Colobus 7.

between the extreme oral and aboral points on the head; in the Colobus
fetus it is situated farther back, though not quite so far back as in adult
Colobus.

The lanugo of the Colobus fetus apparently makes its appearance at
a slightly earlier stage of development than is represented by fetus 1, as
the latter has a very few light microscopic hairs on the back and a few
on the tip of the tail; with the exception of these and the hair on the
head, the fetus is still entirely naked. The longest hair is found in the
eyebrows, which are formed of black vibrissae which are densest over the
glabella. The eyelashes are composed of a few short black hairs. There
are a few somewhat longer black hairs on the upper lip and chin, and
close around the mouth are fairly strong light hairs. The scalp bears
fine, very short light hair, directed backwards. Among these hairs are
three somewhat longer black hairs on each side of the head, in front and
above the ears. On the external ears a few short black hairs are found on
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the tragus, antitragus, crus helicis, and anthelix. Over the entire body
surface of fetus 2 are fine, very short, light hairs. On the arms and thighs,
on the proximal dorsal part of the tail, and on the dorsal surface of the
hands and feet are scattered some slightly longer black hairs. The entire
head, including the face, is covered by a thick growth of fine light hair
which, on the forehead and scalp, is directed straight backward without
any parting at the center, or any whorls such as are seen in human fetuses.
Even the eyelids bear a coat of fine short light hair. Infetuses2and 3, as
in fetus 1, the eyebrows are composed of black vibrissa, the eyelashes are
black, and there are some fairly long black hairs on the upper lip and
chin. Fetus 3 is also entirely covered with light hair, which is somewhat
longer than in fetus 2, rather glossy, and almost white in color. The
upper extremities bear a thicker coat than the lower ones, where the hair
seems to have made its appearance later. The inner sides of the thighs
are almost naked. The fine white body hair of fetus 3 extends for a
distance of 5 mm. on the umbilical cord where it points away from the
body. The rather long hair on the forehead and scalp is directed back-
ward and slightly sidewise, but without being really parted in the middle.
On all parts of the external ear fine light hair and longer black hairs are
found. In fetus 2 the ear is covered by fine black hairs only. In both
fetus 2 and fetus 3 the lanugo on the hands and feet extends only to the
last interphalangeal joints, and no hair is found on the dorsal side of the
last phalanges. In all three specimens there is a fairly large bald area
on each buttock which later develops into a callosity.

Fetus 1, the youngest of the series, shows a very small but distinct
round elevation of the skin on the inner, ulnar side of the forearm, just
proximal to the carpus, on which two black vibriss® (sinus hairs) can
be detected on close examination (Fig. 2). These two hairs are the only
ones on the arm and, like the vibrissz on the face, most probably make
their appearance before the lanugo. Among the short hair on the forearm
of fetus 2, two considerably longer and stronger black vibrisse are found
at a place analogous to that on which they appear on the younger fetus.
Fetus 3, of a different species, has four long black vibrissa at the same place
on the forearm. These can be easily seen among the light and shorter
hairs. In the two older fetuses the skin elevation at the base of the
vibrisse is less pronounced than in the youngest fetus. In all three
fetuses these vibrisse are present on each arm and point straight for-
ward towards the hand.! In the adult Colobus no trace of these vibrissae

1Analogous sinus hairs were observed by the author in a fourth Colobus fetus of a different
species; see Schultz, A. H., 1924, ‘Growth studies on primates bearing upon man’s evolution,” Amer.
Journ. Phys. Anthrop VIL



1924] Schultz, Observations on Colobus Fetuses 453

can be seen. It seems quite safe to the author to assume that these
vibriss® of the Colobus fetuses are identical with those described by
Beddard! under the term ¢ carpal vibrisse.”” This author states that they
are situated “on the wrist close to the root of the thumb and generally
on that (the radial) side of the forearm.” However, from his and Sut-
ton’s? illustrations, it seems that they are not infrequently situated some-
what proximal to the carpus and may also extend to at least the middle
of the inner side of the forearm, so that there seems to be no fundamental
difference in the location of these vibriss@ as found by Beddard and by
the author. Beddard mentions a carpal tuft, containing from one to
twenty vibrisse, in many groups of mammals, and states that ‘the most
salient feature as to its absence or presence is its nearly universal exis-
tence in the lemurs and the absolutely universal absence in the monkeys
. . . It is not without interest to be able to bring forward a character
which seems to absolutely distinguish these two divisions of the
Primates.”

In this connection the finding of carpal vibriss® in a catarrhine
monkey fetus, where they develop only to disappear again in later stages
of growth, is quite significant. The very frequent occurrence of carpal
vibrisse in Prosimiz, and their reappearance in the fetal stage of a
monkey constitutes further proof of a close relationship between these
two groups of mammals. Among platyrrhine monkeys Frédéric® found
sinus hairs on the forearm of Hapale jacchus, so we now know that carpal
vibrisse are represented in monkeys of both the Old and the New World.

For the study of the skeletal system several X-ray photographs were
taken of each Colobus fetus. In addition, fetus 2 was stained with
toluidin blue and cleared in a 2 per cent solution of potassium hydroxide,
a process which, in addition to the ossified parts, shows the cartilage in
blue color. Figure 5 is an exact drawing of the cleared specimen and may
serve to illustrate the following description.

The spinal column consists of 55 vertebra: 7 cervical, 12 thoracie, 7
lumbar,* 3 sacral, and, on an average, 26 caudal. Marked variations in
these numbers occur in the caudal vertebra, which were 28 in fetus 1,
25 in fetus 2, 27 in fetus 3, 25in skeleton 4, and 26 in skeleton 5. Intable 3
the lengths of the different spinal regions are expressed in percentages of
the pracaudal length of the spine. The values for the human fetuses are

1Beddard, F. E. 1902. ‘Observations upon the carpal vibrisse in mammals.” Proc. Zodl. Soc.
London, I, p. 127.

2Sutton, B. 1887. ‘On the arm-gland of the lemurs.” Proc. Zoél. Soc. London, p. 369.

3Frédéric, J. 1905. ‘Untersuchungen iiber die Sinushaare der Affen, nebst Bemerkungen iiber die
Augenbrauen und den Schnurrbart des Menschen.” Zeitschr. f. Morph. u. Anthropol., VIII, p. 239.

4Fetus 2 has only 6 lumbar vertebre.



Fig. 5. Side view of cleared fetus 2 (slightly less than nat. size).
454



Ot

1924] Schultz, Observations on Colobus Fetuses 45

Fonticulus occipitalis Fonticulus Frontalis

Fonticulus sphenoidalis

Fonticulus
mastoideus

rudimentary thumb

Pars [ateralis

(Diagrammatic explanation of Figure 5)

the averages of two to four specimens for each age group. Those for
human adults are taken from Martin.!

Table 3 shows that the relative length of the cervical region is con-
siderably less, and that of the thoracic region slightly less in Colobus than
in man. The relative length of the lumbar region is very much greater,
and that of the sacral region markedly less in Colobus than in man.

1Martin, R. 1914. ‘Lehrbuch der Anthropologie.” Jena, G. Fischer.
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These differences exist between fetuses as well as between adults of the
two primates compared. It is of especial interest to note that in both
Colobus and man the relative length of the cervical region and of the
thoracic region decreases during growth, while the relative length of the
lumbar region increases. The length of the caudal region of Colobus is
relatively greater in adults than in fetuses. This is still more clearly
shown when the length of the tail is expressed in percentage of the
sitting-height. For the fetuses (1, 2, and 3) these percentages are 104.4,
110.4, and 109.5 respectively; for the adults (6 and 7) they are 167.5

Table 3.—Lengths of the Different Spinal Regions in Percentages of
the Precaudal Length of the Spine in Colobus and Man

Region of Spine

Cervical Thoracic Lumbar Sacral Caudal
No. 1 15.6 40.0 34.4 10.0:5-:137 .8
Fetus 2 14.2 39.6 35.8 10.4 136.8
3 14 .4 39.5 34.9 11.2 149.6
COLOBUS
4 127 37.4 40.2 Qe 52721
Adult 5 12.7 37.6 39.8 9.9 166.0
Weeks
14 21.5 40.5 2151 16.9
MAN Fetus 18 21.9 417 215 14.9
(white) 22 20.5 41.3 22.3 15.9
39 19.2 40.0 22.8 18.0
Adult 16.0 39.0 25.0 19.0

and 158.5 respectively. The tail, therefore, has a more rapid rate of
growth than the body.

There are twelve pairs of ribs which are well ossified in all of the
fetuses. Their osseous shafts seem to have about the same proportional
length, in regard to the costal cartilages, as in the adult stage. The first
seven pairs of ribs insert directly on the sternum; the next three pairs
insert indirectly; and the last two pairs are floating ribs. In fetus 2 and
fetus 3 the sternum shows five ossification centers: a large one for the
manubrium and four shorter ones for the corpus. The xyphoid process
shows no ossification as yet. The sternum of fetus 1 is still entirely
cartilaginous. The shafts of the clavicles are well ossified in all three
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fetuses, as are also the blades of the scapule; but no centers are found
in the acromion, coracoid process or the cartilage of the vertebral margin
of the scapula in any of the specimens. In the fetus the scapula is rela-
tively much longer in the direction of the scapular spine and narrower,
perpendicular to the latter, than in the adult. The scapular index
(distance between center of glenoid fossa and terminus of spinal axis on
vertebral margin X 100, divided by distance between superior and
inferior angles) amounts to 127 in fetus 1 and to 96 in the adult (average
of skeletons 4 and 5). The pelvis, even in the youngest fetus, contains
two pairs of ossification centers; one in the ilia and one in the ischia.
The pubic bone, even in fetus 3, is still entirely cartilaginous. All the
shafts of the long bones of the extremities are ossified, but their epipliyseal
ends show no sign of ossification. The tibia has a rather marked proximal
retroflexion, a condition which is but little more pronounced in the adult
Colobus. The carpus in all three fetuses is completely cartilaginous and
contains a well-developed free centrale. Among the tarsal cartilages the
calcaneum in fetuses 2 and 3 possesses a large, the talus a small ossified
zone. Fetus 1 has only an ossification center in the calcaneum. Itisin
the tarsus that ossification appears to have begun at a slightly earlier
stage of development than in the human fetus. The sternum is probably
the only other skeletal structure which shows a similar behavior, inas-
much as in man centers for the corpus sterni normally do not appear
until the end of fetal life, whereas they are already present in Colobus
fetuses 2 and 3. Ossification in all the others parts of the body seems to
correspond fairly closely to the process in human fetuses of 20 to 24
weeks.

Most of the elements of the skull are already ossified to a considerable
extent, evne in fetus 1. In this and fetus 2 only the cranial surface of the
petrosum seems to be still entirely cartilaginous. In all three fetuses the
lateral occipital bones still have a broad cartilaginous zone at their
posterior ends. The orbits are relatively larger and the frontal bones
more highly arched in the fetus than in the adult Colobus. The anterior
fontanelle is fairly large, extending in a long arm halfway between the
frontal bones. The posterior and the two pairs of lateral fontanelles
(fonticulus mastoideus and sphenoidalis) are small and not quite the
same relative size as those of human fetuses of corresponding stages of
development.
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Ablabophis, 44. isomorpha, 366, 367.
Ablepharus, 28, 30. maritima, 366, 367, 405.
Acanthodactylus, 23, 24, 26, 27, 30, 38, mcesta, 368.
43. pagana, 367, 405.
Acinixys, 7. pluto, 367.
Acontias, 28, 30. quserens, 366, 367, 405.
punctatus, 45. rufescens, 367.
Acontophiops, 28, 44. tumida, 367.
Acrantophis, 34. Anodonthyla, 278.
dumerilli, 34. Anopsibzna, 22.
madagascariensis, 34. Apachya reichardi, 376, 407.
Acrochordin, 35. Apachyide, 374, 407.
Zluroglena, 43. Apachyus, 374, 375, 407.
ZAluronyx, 11, 12. depressus, 374-376, 377-380, 407.
Agama, 15, 17, 43. murrayi, 375-379, 380, 407,
atricollis, 17. Aparallactus, 40, 43, 45, 122,
colonorum, 17. boulengeri, 121.
hispida, 17. flavitorques, 122.
Agamide, 6, 15, 16, 35, 42. peraffinis, 121.
Agamodon, 22, 43. ubangensis, 122.
Agamura, 43. Aphantophryn, 277.
Aglypha, 35. Apolabis, 367, 405.
Ahaetulla heterolepidota, 76. hottentotta, 405.
Algiroides, 23, 26, 27, 40, 50. picea, 405.
africanus, 26, 27, Aporosaura, 23-25, 27, 44.
alleni, 26, 27. Aporoscelis, 15, 17, 43.
Alligator, 12, Apostolepis, 36, 44.
Alopecion fasciatum, 69. gerardi, 36.
Amblyodipsas, 45. Apterygida, 410.
Amphisbena, 22. bonchampsi, 397, 412.
Amphisbznide, 6, 21, 22, 33, 42. cavallii, 410.
Amphisbenula, 22, 40. erythrocephala, 412,
Amplorhinus, 45. fee, 408.
Amyda, 9. huseine, 372.
Ancistrogaster pcecilocera, 390, 412, mackinderi, 396, 412,
Ancylodactylus, 10, 16, 40. Archidux, 411.
Anechuring, 410. adolfi, 411.
Anelytropsis, 30. Arthroleptides, 184, 314.
Anguids, 6, 19, 20, 38. martiensseni, 314.
Anhydrophryne, 278, 344. Arthroleptis, 184-186, 192, 195, 197,
rattrayi, 344. 199, 201-204, 206, 208, 210, 211,
Anisolabis, 366-368, 406. 314,
angulifera, 367, adolfi friderici, 314.
annulipes, 406. adolfi-friederici, 199, 207, 208, 814.
compressa, 405. batesii, 185, 197, 200, 316.
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bivittatus, 205. lichtensteinii, 135.
boettgeri, 345. Asthenophis, 43.

bottegi, 185, 200, 204, 316. Astylosternus, 184, 318.
boulengeri, 199, 315. diadematus, 318.
calcarata, 315. oxyrchynchus, 319.
calcaratus, 200, 315. robustus, 319.
carquejai, 199, 206, 316. Ateleus, 449.

dendrobates, 195, 197, 335. Atelophryne, 278.

dispar, 200202, 207, 316. minuta, 278.

fex, 185, 200202, 315. Atheris, 37, 42, 144.
fraterculus, 200, 315. chloroechis, 146.
graueri, 335. leeviceps, 145, 146.
gutturosus, 200, 315. squamigera, 144-146.
horridus, 150. Atractaspis, 37, 40, 43, 44, 117, 136, 137.
inguinalis, 205. andersoni, 35.
lameerei, 199, 316. aterrima, 139.
leucomystax, 209. bibroni, 138. 139.
lightfooti, 199, 316. corpulenta, 137, 138, 139.
I6nnbergi, 199, 316. corpulentus, 138.
macrodactylus, 205, 316. heterochilus, 139, 140.
minutus, 200, 316. irregularis, 136, 137.
moorii, 200, 204, 316. reticulata, 140.
ogoensis, 200, 316. rostrata, 138, 139.

parvulus, 185, 200, 201, 292, 316. Azemiops, 37.
pcecilonotus, 185, 199, 202, 203, 206,

206, 208, 316. Baikia, 40.
proctere, 199, 317. Bdellophis, 305.
reichei, 199, 317. unicolor, 305.
rouxi, 200, 317. vittatus, 305.
schebeni, 199, 317. Bedriagaia, 23-26, 40.
scheffleri, 200, 317. Bipedinz, 22.
schoutedeni, 199, 317. Bipes, 22.
schubotzi, 199, 317. Bitis, 37, 40, 4345, 140.
spinalis, 199, 317. arietans, 140, 141.
stenodactylus, 199, 317. gabonica, 41, 42, 142, 144.
teniatus, 199, 318. nasicornis, 41, 141-143, 144,
tokba, 200, 318. Blesodactylus, 11, 12.
typica, 206. Blanus, 22.
variabilis, 185, 199, 202, 206, 207, Boa, 34.

208, 318. regia, 55.
variabilis tuberosa, 207. Bozdon, 37, 40, 63.
wahlbergii, 185, 199, 814, 818. fuliginosus, 65, 66.
werneri, 200, 318. lineatum, 63.
whytii, 317. lineatus, 63, 66.
xenochirus, 199, 318. Boaodon fuliginosus, 65.
xenodactylus, 199, 203, 204, 318. lineatus, 64.

Aspidelaps, 44. Boidz, 3, 6, 33, 63.

bocagei, 123. Boiga, 37, 40, 102.
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blandingii, 103, 104.
pulverulenta, 102.
Boigine, 3, 6, 35, 36, 101.
Boine, 6, 17, 35, 39.
Boliera, 34.
Boodon fuliginosus, 65.
lineatus, 63.
lineatus plutonis, 65, 66.
olivaceous, 66.
Borellia, 368, 405.
Bormansia, 368, 359, 403.
africana, 358, 369, 403.
impressicollis, 359, 403.
lictor, 403.
meridionalis, 359, 403.
Bothrolycus, 40, 62.
albopunctatus, 63.
ater, 62.
Bothrophthalmus, 40, 61.
lineatus, 61.
lineatus brunneus, 62.
lineatus olivaceous, 61.
Boulengerina, 40, 123-125.
annulata, 123-125.
christyi, 4, 124, 125.
dybowskyi, 123-125.
stormsi, 123, 124.
Boulengerula, 305.
boulengeri, 305.
denhardti, 305.
Brachycranion corpulenta, 138.
Brachylabing, 407.
Brachylabis cincticollis, 369, 405.
Brachylophus, 34.
Brachymerus bifasciatus, 346.
Brachyophis, 43.
Brachyteleus, 449.
Breviceps, 277, 344.
adspersus, 344.
gibbosus, 344.
macrops, 345.
mossambicus, 345.
verrucosus, 345.
Brevicipitide, 277, 344,
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benguelensis, 172, 174.

blanfordii, 167, 309.

brauni, 168, 309.

buchneri, 167, 309.

carens, 167, 309.

chevalieri, 167, 309.

chudeaui, 167, 310.

dodsoni, 168, 310.

dombensis, 167, 310.

fenoulheti, 168, 310.

funereus, 167, 174-176, 310.

gariepensis, 168, 310.

garmani, 171,

gracilipes, 174, 175.

leevis, 308.

leevissimus, 181.

latifrons, 178.

lemairii, 168, 310.

l6nnbergi, 167, 310.

marinus, 173.

mauritanicus, 167, 168, 310.

pantherinus, 171.

pentoni, 168, 311.

polycercus, 168, 178-180, 183, 311.

preussi, 167, 311.

regularis, 168, 172-175, 178, 179,
213, 228, 311.

regularis spinosa, 171.

steindachnerii, 167, 311.

superciliaris, 149, 167, 180-183,
311.

taitanus, 167, 311.

tuberosus, 167, 177-179, 311.

vertebralis, 167, 312.

viridis, 167, 168, 312,

vittatus, 167, 312,

vulgaris, 167, 168, 312.

Bufonide, 162, 309.
Bulua albiventris, 331.
Bunocnemis, 11, 16, 43.
Bunopus, 10, 16.

Cacosternum, 278, 345.

boettgeri, 345.

Bucephalus typus, 114. nanum, 345.
Bufo, 106, 166, 167, 183, 309. Ceeciliidz, 305.
angusticeps, 168, 309. Caiman, 12.

anotis, 167, 309.

Calabaria, 35, 40, 67.
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reinhardtii, 57. cristatus, 40.
Calamaria coronata, 87. dilepis, 31.
unicolor, 116. gracilis, 31.
Calamelaps, 45, 116, 117. johnstoni, 40.
fee, 117, 118, oweni, 41.
niangares, 4, 117. Chamsleontide, 5, 30, 31, 39.

unicolor, 116-118.
Calliglutus, 278.
Callulina, 277, 345.
kreffti, 345.
Cardioglossa, 184, 185, 208, 319.
dorsalis, 208, 319.
elegans, 208, 319.
escalere, 208, 209, 319.
gracilis, 209, 210, 211, 319.
leucomystax, 185, 209-211, 319, 320.
leucomystax nigromaculata, 209.
Casarea, 34.
Cassina argyreivittis, 233.
obscura, 330.
senegalensis, 232, 330.
senegalensis intermedia, 233.
wealii, 232.
Caudata, 304.
Causus, 37, 40, 44, 45, 132.
defilippi, 135.
lichtensteinii, 133, 135.
resimus, 135.
rhombeatus, 59, 132, 133, 135, 136,
141.
rhombeatus bilineatus, 133.
rhombeatus teniata, 133.
Centromastix, 26, 27.
Cephalosimus, 71.
Cerastes, 37.
Ceratina, 214.
Cercopitheci, 449.
Chatospania, 408.
escalers, 409.
inornata, 408.
pederina, 409.
rodens, 409.
ugandana, 409.
Chalarodon, 17.
Chalcides, 28, 30, 43.
Chameleon, 30, 43, 44.
adolfi-friderici, 40.
calcaratus, 32.

Chamelycus, 40.

Chamsesaura, 20, 45.

Chametortus, 41.

Chapin, James P., Size-variation in
Pyrenestes, a Genus of Weaver-
finches, 415—441. See Schmidt;
also Noble.

Chelidura albipennis, 410.

Chelisoches, 382, 383, 410,

flavipennis, 383, 384, 410.
morio, 383, 385.

plagiata, 383.

variegata, 384.

Chelisochide, 382, 410.

Chilorhinophis, 43.

Chirindia, 22, 45.

Chiromantis, 184, 186, 187, 228, 274,
320, 322.

kachowskii, 228, 320.

kelleri, 228, 320.

lepus, 216.

petersii, 228.

rufescens, 228, 229-231, 320.

umbelluzianus, 320.

xerampelina, 229, 230, 320.
Chlorophis, 40, 73.

angolensis, 73.

bequaerti, 4, 73, 76, 76.

carinatus, 73, T4, 76.

emini, 73.

gracilis, 74.

heterodermus, 73, 75, 76.

heterolepidotus, 74, 76.

hoplogaster, 73.

irregularis, 74, 76, 77.

macrops, 73.

natalensis, 73.

neglectus, 73.

ornatus, 73.

schubotzi, 73.
Chondrodactylus, 10, 44.
Clemmys, 7.



leprosa, 38.
Ceecilia seraphini, 307.
squalostoma, 306.
Coleonyx, 16.
Colobus, 443-453, 455-457.

abyssinicus ituricus, 443, 446, 449,
angolensis cottoni, 443, 446, 449.

tephrosceles, 449.

vellerosus, 443, 446, 449.

Colopus, 11, 16, 44.
Coluber haje, 126.
irregularis, 76.
irroratum, 68.
nasicornis, 143.
sahe, 53.
scaber, 97.
sibilans, 111.
smithii, 94.
Colubride, 3, 6, 35, 37, 68.
Colubring, 3, 35, 68,
Congosaurus bequaerti, 12.
Conraua, 187, 320.
robusta, 320.
Constrictor, 34.
Contia, 43.
Corallus, 34.
Cordylosaurus, 29, 44.
Cornufer johnstoni, 334.
Coronella, 36, 87.
coronata, 87, 88.
hotambeeia, 107.
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Cylindrogaster, 402.
Cynodontophis, 120.
emulans, 120.
Cyperus, 431.
Cystignathus bocagii, 321.
senegalensis, 232, 330.

Dactylethera, 160.
miilleri, 157, 308.
Dasypeltinz, 3, 6, 35, 97.

Dasypeltis, 40, 97, 98.
macrops, 98-100.
palmarum, 99.
scaber, 39, 97, 100.

scaber palmarum, 98, 99, 100.

scaber scaber, 98.

scabra, 97.

scabra atra, 98.

scabra fasciolata, 98.
Dendraspis, 40, 131.

jamesonii, 124, 131,

neglectus, 131.
Dendraspris jamesonii, 131.
Dendroiketes, 374, 375.
Dendrophis smaragdina, 79.

Dermaptera, 349, 350, 396, 400, 401,

Dermophis, 305.
gregorii, 305.
mexicanus, 305.
thomensis, 305, 306.

Diaperasticing, 395, 412.

olivacea, 58. Diaperasticus, 396, 396, 412.
regularis, 87, 88, bonchampsi, 396; 397, 412,
scheffleri, 88. erythrocephalus, 395-398, 399, 412.
semiornata, 88. sansibaricus, 396, 397, 412,
Cricetomys, 352. Dicrana, 403.
gambianus, 351-353. biaffra, 404.
Crocodylid, 6. caffra, 403.
Crocodylus, 12, frontalis, 403.
cataphractus, 41. livida, 404.
niloticus, 12. separata, 404.
Crotaphopeltis elongata, 106. wigginsi, 404.

Crumenifera pusilla, 256, 328.
Cryptoposcincus, 28. sjostedti, 278, 345.
Cryptospiza, 432. Dimorphognathus, 184, 185, 821.
Curculionids, 180, 182. africana, 321.

Cyclanorbis, 9, 43. africanus, 185, 321.
Cycloderma, 9, 41. Diplating, 353, 402.

Didynamipus, 278, 345.
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Diplatys, 353, 354, 359, 402. fuscum, 362, 404.
ethiops, 402. occidentale, 361-364, 365, 366, 404.
conradti, 402. rufum, 361.
falcatus, 357. whalbergi, 361-364, 404.
gladiator, 354, 357. Echinosomatine, 360, 404.
jansoni, 354. Echis, 37, 38.
macrocephala, 402. squamigera, 144.
macrocephalus, 353-355, 357, 402.  Elachistodontine, 35.
queesitus, 349, 366, 402. Elaphis lineatus, 61.
raffrayi, 402. Elaping, 3, 6, 35, 123.
riggenbachi, 357. Elapocalamus, 40.
severa, 354. Elapomorphus gabonensis, 118.
siva, 354. Elapops, 40, 121.

Diplodactylus, 10, 12, 14, 16, 40—42. modestus, 121, 122,

Diplometopon, 22. Elaps, 36, 44.

Dipsadoboa, 40, 105. irregularis, 136.
elongata, 106, 107. jamesonii, 131.
unicolor, 106-107, 180. Elapsoidea, 43, 45.

Dipsadomorphus blandingii, 103. Elaunon erythrocephala, 413.
boueti, 102. Eleutherodactylus, 250.
brevirostris, 109. Emphyodontes, 21, 22.
pulverulentus, 102. Emyda, 9.
viridis, 109. Emys, 7.

Dipsas blandingii, 103. orbicularis, 38.
pulverulenta, 102. Engystoma guttatum, 346.

Discoglossidee, 308. marmoratum, 279, 346.

Discoglossus, 308. Enhydrus, 35.
pictus, 308. Enkrates, 382-384, 410.

Dispholidus, 114. auricularia, 387.
typus, 113, 114, 115. flavipennis, 382, 384.
typus belli, 115. Eremias, 23-27.
typus viridis, 115. Eristalis, 272.

Ditypophis, 36, 43. Eryx, 34, 36.

Dromophis, 110. jaculus, 34.
lineatus, 110. jayakari, 34.

Dryophylax lineatus, 110. muelleri, 34.

Dyscritina, 402. reinhardtii, 57.
longisetosa, 402. thebaicus, 34.

Eublepharis, 16.

Ebenavia, 10, 12. Euborellia, 368, 405.

Echidna, 140. annulipes, 368, 406.
gabonica, 142. debilis, 405.

Echinosoma, 360, 361, 404. cincticollis, 369, 370, 372, 406.
afri, 404. compressa, 405.
afrum, 360-362, 363-366, 404. meesta, 368, 405.
concolor, 361. Euchirotes, 22.
congolense, 361. Euchnemis fornasinii, 274, 332

distanti, 363. salinz, 329.
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viridi-flavus, 330.
Eudermaptera, 380, 407.

Fejérviya, 212.
Feylinia, 28, 30, 40.
currori, 41.
Forcipula, 406.
congo, 406.
gariazzi, 407.
quadrispinosa, 406.
Forficelisa terminalis, 372.
Forficesila annulipes, 406.
Forficula, 386, 386, 411.
afra, 360, 362.
afrum, 404.
auricularia, 385, 387, 388, 411.
brolemanni, 386, 387-389, 411.
crenata, 372.
depressa, 374, 376, 407.
erythrocephala, 412.
flavipennis, 383-385, 410.
flavipes, 372.
macrocephala, 353, 402.
marginalis, 382.
maritima, 366.
minor, 380, 409.
morio, 410.
ochropus, 381, 409.
pederina, 409.
pallipes, 372.
plagiata, 383, 384, 410.
protensa, 408.
quadrimaculata, 408.
redempta, 386.
riparia, 370, 372, 406.
rodziankoi, 386, 387, 411.
rufescens, 369, 372.
senegalensis, 386, 387, 389, 390, 411.
sjostedti, 386, 387, 411.
variegata, 384.
Forficulidee, 385, 410.
Forficuline, 385, 410.
Forfiscelia curvicauda, 409.
Furina, 36.

Gampsosteonyx, 184, 321.
batesi, 321.
Gastropholis, 23-26, 44.
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Gastropyxis, 40, 79-81.
smaragdina, 79, 80.
Geckolepis, 11, 12.
Geckonia, 11, 12,
Gekkonide, 6, 12, 27, 29, 39.
Geocalamus, 22, 44.
Geodipsas, 36, 37, 4042, 101.
depressiceps, 101.
manpajensis, 101.
Geospiza, 415.
Geotrypetes, 306.
petersii, 306.
seraphini, 306.
Gerrhosauride, 6, 27, 29, 39, 42.
Gerrhosaurus, 27, 29, 42-45.
flavigularis, 27.
major, 27.
Glauconia nigricans, 53.
Glossoliga hagenmulleri, 304.
Glypholycus, 44.
Gonatodes, 16, 40, 50.
Gonionotophis, 40.
brussauxi, 71.
Gonolabis, picea, 405.
Grandidierina, 28.
Grayia, 40, 92, 123.
ceesar, 92, 96.
fasciata, 95.
furcata, 92.
ornata, 92, 93, 96.
smythii, 92, 94-96.
striata, 92.
tholloni, 92, 95, 96.
Gryllotalpa, 214.
Gymnodactylus, 10, 12, 43.
Gymnophiona, 305.

Haleyon cyanoleucus, 434.
fuscopileus, 434.
senegalensis, 434.

Hapale jacchus, 453.

Hapsidophrys, 40, 80, 81.
lineatus, 80.

Heleophryn, 162, 312.
natalensis, 312.
purcelli, 312.
regis, 312.

Helicops, 36.



466 INDEX

Helixarion, 208, 224, 227, 242. horstockii, 326.

Hemichirotes, 22. savignyi, 314.

Hemidactylus, 11, 12, 16, 44, viridis, 314.
fasciatus, 41. wachei, 314.

Hemimantis calcaratus, 315. Hylambates, 186, 187, 235, 247-249, 321,

Hemimeride, 351, 402. anchiete, 242, 331.

Hemimerina, 351, 402. argenteus, 247, 321.

Hemimerus, 351, 352, 402. aubryi, 236, 239, 242, 245, 246.
hanseni, 362, 353, 402. bocagii, 235, 247, 321.
talpoides, 351-353. brevipes, 248, 321.

Hemirhagerrhis, 43. brevirostris, 331.

Hemisus, 149, 277, 278, 281, 346. calcaratus, 237, 332.
guttatum, 279, 281, 346. cassinoides, 247, 322.
marmoratum, 279, 280-283, 346. christyi, 248, 322.
marmoratus, 279, 346. cubitoalbus, 236.
sudanense, 280, 281. dorsalis, 319.
sudanese, 279. enantiodactylus, 322.
sudanensis, 279. greshoffii, 186, 247, 249, 322.
taitanus, 280. haugi, 248, 322.

Hemitheconyx, 10, 16, 43. hyloides, 247, 322.

Herpele, 306. johnstoni, 247, 322.
bornmuelleri, 306. leonardi, 247-249, 322.
multiplicata, 306. maculatus, 186, 247, 321, 322.
squalostoma, 306. marginatus, 247, 323.

Herpetosaura, 28, 44. millsonii, 242.

Heteroglossa africana, 321. natalensis, 248, 323.

Heterolepis poensis, 72. notatus, 236, 332.

Heteroptera, 214. ocellatus, 240.

Hildebrandtia ornatissima, 227. palmatus, 332.

Holaspis, 23, 24, 27, 40, 41. ragazzii, 247, 323.

Holodactylus, 10, 16, 43. rufus, 236, 237, 242.

Holuropholis, 40, 66. rufus aubryoides, 243.
olivaceous, 66. rufus boulengeri, 243.

Homalopsine, 35. rufus modesta, 243.

Homalosoma, 45. rufus ventrimaculata, 243.

Homopholis, 11, 12, 44. tessmanni, 245, 246, 249, 332.

Homopus, 7. vannutellii, 247, 323.

Homorelaps, 36. vermiculatus. 247, 323.

Hoplurus, 17. verrucosus, 186, 247, 248, 323.

Hormonotus, 40, 70, 71. Hylide, 314.
modestus, 70. Hylorana, 216.

Hydraethiops, 40, 60. Hymenochirus, 148, 164, 155, 307.
melanogaster, 60. boettgeri, 154-156, 307.

Hydrophiine, 35. curtipes, 154, 166-157, 307.

Hyla, 186, 211, 314. fee, 154, 156, 307.
arborea meridionalis, 314. Hyperolius, 148, 183, 186, 187, 260,
arborea savignyi, 314. 251, 255, 259, 260, 264, 265, 267~

aubryi, 239, 331. 270, 274, 3283.
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acutirostris, 252, 268, 269, 323.

argus, 252, 323.

aylmeri, 251, 252, 267, 324.

balfouri, 251, 252, 255, 324.

bayoni, 252, 257, 324.

benguellensis, 251, 252, 324.

bivittatus, 251, 252, 324.

bocagei, 252, 267, 324.

burgeoni, 252, 324.

burtonii, 252, 324.

chlorosteus, 252, 324.

cinctiventris, 251, 252, 257, 325.

cinnamomeo-ventris, 251, 252, 325.

citrinus, 257.

concolor, 251, 252, 254, 255, 264,
326.

fasciatus, 252, 325.

ferniquei, 252, 325.

ferreirai, 324.

fimbriolatus, 252, 325.

flavomaculatus, 332.

flavoviridis, 252, 325.

fulvovittatus, 252, 255, 325.

fuscigula, 252, 253, 264, 325,

fusciventris, 252, 253, 326.

granulatus, 251, 253, 326.

guttatus, 252, 253, 326.

guttulatus, 252, 253, 326.

horstockii, 252, 253, 326.

lagoensis, 252, 253, 326.

langi, 252, 253, 266, 267, 326.

leptosomus, 272, 333.

marmoratus, 251-253, 260, 262,
263, 323, 326.

microps, 252, 253, 326.

molleri, 251, 253, 327.

nasutus, 251, 253, 259, 260, 327.

ocellatus, 252, 253, 267, 268, 327.

osorioi, 251, 253, 327.

oxyrhynchus, 252, 253, 327.

pachydermus, 252, 253, 257, 327.

parallelus, 262.

phantasticus, 252, 253, 265, 266, 327.

picturatus, 252, 253, 263, 264, 327.

platycephalus, 251, 253, 257, 328.

platyceps, 251, 253, 328.

platyceps angolensis, 328.

platyrhinus, 251, 253, 328.

467

pleurotenius, 251, 253, 268, 259,
328.
plicatus, 193, 336.
pliciferus, 251, 253, 328.
punctalatus, 251, 253, 328.
pusillus, 213, 251, 253, 256, 257,
328.

quinquevittatus, 251, 253, 328.
rhodoscelis, 252, 253, 258, 328.
riggenbachi, 251, 253, 329.
salinem, 252, 253, 255, 329.
sansibarica, 255, 329.
sansibaricus, 251, 253,
seabrai, 252, 253, 329.
sordius, 252, 253, 257, 329.
spinifrons, 333.
spinosus, 271, 333.
spurrelli, 251, 253, 329.
steindachnerii, 252, 253, 265, 329.
sugillatus, 251, 253, 329.
symetricus, 251-253, 269, 329.
thomensis, 251, 253, 329.
toulsonii, 252, 253, 330.
tristis, 251, 253, 330.
tuberculatus, 269.
tuberilinguis, 252, 253, 330.
undulatus, 252, 253, 269, 330.
vermiculatus, 251, 253, 330.
viridiflavus, 252, 253, 330.
vittiger, 334.

Hypogeophis, 306.
guentheri, 306.
rostratus, 306.

Hypoptophis, 44.

Hypurgus, 393.
kuhlgatzi, 393, 412.

Ichnotropis, 23, 24, 26, 27, 43, 45.
Iguanide, 6, 34, 39.
Isolabis, 407.
braueri, 407.
Ixalus concolor, 254, 325.

Julidee, 180.
Kalocrania biafra, 404.

Karschiella, 358, 403.
bidentata, 403.
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buittneri, 403.
camerunensis, 359.
neavei, 403.
Karschellinz, 358, 403.
Kassina, 186, 187, 231, 330.
obscura, 232, 330.
senegalensis, 232, 233, 330.
wealii, 233. degeni, 108, 109.
Kinixys, 7, 39. duchesnii, 1C9.
erosa, 41. hotambceia, 105, 107-109, 174.
Leptodira duchesnii, 109.
Labia, 380, 409. Leptopelis, 186, 187, 234, 246, 249, 321,
borellii, 409. 331.
curvicauda, 380, 381, 409. anchiete, 234, 235, 331.
marginalis, 382, 410. aubryi, 234, 237, 239-241, 245, 246,
minor, 380, 381, 409. 272, 331.

Leptobrachium, 186.

Leptodactylodon, 187, 331.
albiventris, 331.
boulengeri, 331.
ovatus, 331.

Leptodeira, 36, 107.
attarensis, 108, 109.

minuta, 409.
ochropus, 381, 382, 409.
owenii, 381, 410.
tripunctata, 408.
Labidura, 370, 371, 373, 374, 406.
auditor, 372.
crenata, 406.
dubroni, 373.
karschi, 373.
pallipes, 373.
riparia, 370-372, 373, 406.
Labiduride, 336, 374, 405.
Labidurinz, 370, 406.
Labiidee, 380, 407.
Labiing, 380, 408.
Lacerta, 23, 26, 27, 37, 40.
agilis, 26.
echinata, 26.
jacksoni, 27,
langi, 26.
muralis, 26.
salamandra, 304.
vauereselli, 27.
vivipara, 26.
Lacertidee, 6, 23-25, 36, 37, 42.
Lachesis, 37.
Lagonostricta niveoguttata, 430.
Lamprophis, 44.
modestus, 70.
Lang, Herbert, see Schmidt; also
Noble.
Latastia, 23, 24, 27, 43, 44.

brevirostris, 234, 243, 244, 331.
calcaratus, 234, 237, 238, 332.

millsonii, 244.
notatus, 234, 236, 237, 332.
palmatus, 234, 243, 332.

rufus, 234, 237, 238, 240-242, 243—

246, 272, 332.

tessmanni, 234, 240, 245, 246, 332.

Leptophis dorsalis, 78.
kirtlandii, 112.

Leptotyphlopide, 3, 6, 22, 33, 34, b3.

Leptotyphlops, 53.
nigricans, 53.
Limicolaria, 174, 214, 222.
Limnodytes albolabris, 216.
Limnonaja, 4, 124.
christyi, 124, 125.
Lissotis melanogaster, 427.
Lobophora, 382, 410.
Loricata, 6.
Loxia ostrina, 439.
Loxocemus, 35.
Lucilia, 264.
Lycodon fuliginosus, 65.
Lycophidion, 40, 67, 68.
elapoides, 69.
fasciatum, 69.
irroratum, 68.
laterale, 67, 70.
Lycophidium elapoides, 69.
fasciatum, 69.
irroratum, 68.



laterale, 67.

laterale ocellata, 67.
Lygodactylus, 11, 12, 43.

fischeri, 42.
Lygosoma, 28, 30.
Lytorhynchus, 36, 38.

Mabuya, 28, 30.
maculilabris, 142.
quinquetaniata, 39.

Macrelaps, 44.

Macrophis ornatus, 92.

Macroscincus, 28, 30.

Maltzania bufonia, 341.

Megachile, 214.

Megalixalus, 183, 186, 187, 270, 271, 332.

brachycnemis, 271, 332.
flavomaculatus, 270, 332.

fornasinii, 271, 273, 274-277, 332,

333.
fornasinii unicolor, 275, 276.
gramineus, 271, 333.
immaculatus, 270, 333.
infrarufus, 332.

leptosomus, 271, 272-274, 277, 333.

leptosomus quadrivittatus, 273.
lindholmi, 270, 333.
loveridgii, 271, 333.
pantherinus, 270, 333.
schneideri, 275, 276.
seychellensis, 332.
spinifrons, 271, 276, 333.
spinosus, 197, 271, 333.
stuhlmanni, 273.
vittiger, 271, 273, 334.
Mehelya, 40, 71.
baumanni, 71, 72.
chanleri, 71.
lamani, 71.
phyllopholis, 71.
poensis, 72.
Melanelaps, 35.
Melanoseps, 28, 30, 41.
Micela, 44.
Micrelaps, 44.
Microscalabotes, 11, 12.
Microsoma collare, 120.
Micrurus, 36.
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Mimophis, 35.

Miodon, 118-120.
collaris, 119, 120.
gabonensis, 118, 119.
notatus, 120.
unicolor, 4, 119.

Molge hagenmuelleri, 304.
poireti, 304.
waltlii, 304.

Monopeltis, 22, 40.

Myriopoda, 214.

Naia goldii, 130.

guentheri, 130.

haie, 126.

nigricollis pallida, 129, 130.
Naja, 36, 45, 126.

annulata, 123.

flava, 129.

goldii, 130.

guentheri, 130.

haie, 126.

haje, 126.

haje, 126.

haje melanoleuca, 127.

melanoleuca, 126, 127, 128, 130.

nigricollis, 126, 128-130.

nigricollis pallida, 129.

yakomee, 130.
Nannopygia, 402.

gersteckeri, 402.
Narudasia, 10, 44.
Natalobatrachus, 188.

bonebergi, 188, 335.
Natrix, 36, 58.

natrix, 38.

olivaceous, 58, 59.
Nectophryne, 162-164, 165, 312.

afra, 162, 164-166, 312, 313.

batesii, 164-166, 313.

guentheri, 162.

parvipalmata, 164, 313.

tornieri, 164, 313.

werthi, 164, 313.
Neolobaphorine, 411.
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American Museum Congo Expe- Pelusios, 9, 39.

dition, 1909-1915, 147-347.
Notaden, 162.
Nucras, 23, 24, 26, 27, 45.
Nyctibates, 184, 334.
corrugatus, 334.
leevis, 240.

Odynerus, 231.
(Edura, 10, 16, 44.
Oligodon, 36.
Onychocephalus congestus, 48.
Ophiops, 23, 24, 27.
Ophisaurus, 19.

apus, 20.

buttikoferi, 20.

gracilis, 20.

harti, 20.

koellikeri, 20.

ventralis, 20.
Opisthocosmia, 390, 411.

centurio, 390, 411.

formosa, 390, 391, 412.

micheli, 412.

peecilocera, 390-392, 411.

roccatii, 395, 412.
Opisthocosmiine, 390, 411.
Opistoglypha, 35.
Oreophryne celebensis, 278.
Oryzoborus, 415.
Osteoblepharon, 12, 40.
Osteolemus, 12, 40.

Pachycalamus, 22, 43.
Pachydactylus, 11, 16, 45.
Paleochameleo, 31.
Paliguana, 18.
Palmatogeko, 10, 12, 16, 44.
Parachalcides, 28, 30, 43.
Paracontias, 28.
Paradermaptera, 374.
Paragonatodes, 10, 16.
Paradiplatys, 402.
Pelamydrus platurus, 35.
Pelomedusa, 9.
Pelomeduside, 6, 8, 9.
Pelophila, 34.
madagascariensis, 34.

Peropus, 11, 12.
Petropedetes, 184, 334.
cameronensis, 334.
johnstoni, 334.
natator, 334.
newtonii, 334.
palmipes, 334.
Phelsuma, 11, 12,
Philochortus, 23, 24, 27, 43.
Philothemnus, 40, 78.
dorsalis, 78, 79.
nitidus, 78.
semivariegatus, 78.
thomensis, 79.
Phrynobatrachus, 184-186, 188, 192,
195, 197, 211, 386.
acrisoides, 195, 335.
acutirostris, 335.
auritus, 193, 194.
bonebergi, 335.
boulengeri, 189.
capensis, 335.
dendrobates, 185, 188, 196-198, 336.
discodactylus, 193-195.
francisci, 335.
giorgii, 335.
graueri, 335.
krefftii, 336.
natalensis, 184, 185, 188, 190, 195,
198, 260, 335, 336.
natalensis gracilis, 189.
perpalmatus, 191-193, 198, 336.
plicatus, 185, 188, 193-195, 197,
198, 336.
ranoides, 189, 190.
steindachneri, 336.
tellinii, 336.
Phrynomantis, 278, 346.
affinis, 346.
annectens, 346.
bifasciata, 278, 346.
fusea, 278, 346.
microps, 346.
nasuta, 347.
Phrynopsis, 187, 336.
boulengerii, 336.
ventrimaculata, 337.



Phrynocephalus, 14, 17.
Phyllodactylus, 10, 12, 16.
Pipa, 159.

Pipide, 154, 307.

Pirenestes sanguineus, 437.

Placogaster, 22, 43.

Platylabia bihastata, 409.
camerunensis, 409.
guineensis, 409.

Platypholis, 11, 16.

Platysaurus, 20, 44.

Plestiodon, 28, 30.

Pleurodeles, 304.
waltl, 304.

Podarecis, 26, 40.

Podocnemis, 8, 9, 17, 18, 39.

Peecilopholis, 40.

Polemon, 40.

Polybioides melaina, 180.
tabida, 180.

Polydesmidee, 180.

Polypedates, 187.
natalensis, 323.
rufescens, 229, 320.

Poromera, 23-26, 40.

Pristurus, 10, 13, 16, 43, 44.

Proiguana europzea, 18.

Prosimiz, 453.

Prosymna, 43, 45, 89.
ambigua, 89.

Protodermaptera, 353, 374, 402.

Psalinz, 366, 405.

Psalis americana, 370.
cincticollis, 405.
debilis, 405.
picina, 369, 370, 405,

Psammocharidz, 218.

Psammodromus, 23, 24, 27, 38.
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sinuata, 410.

Pseudocordylus, 20, 44.
Pseudophryn, 162, 164, 313.

australis, 162, 313.
vivipara, 313.

Ptenopus, 10, 44.
Ptychadena, 220, 225.
Ptyodactylus, 11, 12.
Pygidicrana biaffra, 404.

biittneri, 403.
caffra, 403.
livida, 404.

Pygidicranide, 353, 402.

Pygidicranine, 403.

Pygomeles, 28.

Pyrenestes, 415-418, 420-425, 430-435,

Psammophis, 35, 36, 43, 45, 111, 112,

sibilans, 111, 112.
Pseudacontias, 28.
Pseudaspis, 45.
Pseudhymenochirus, 154, 307.

merlini, 307, 308.
Pseudoboodon, 43.

albopunctatus, 62.
Pseudocerastes, 37.
Pseudochelidura, 410.

437, 438.

minor, 416, 418, 420, 421, 425, 429,
430, 433, 435, 437, 441.

minor frommi, 416, 420, 429, 436,
438, 441,

minor minor, 416, 429, 430, 433,
436, 438, 441.

ostrinus, 415-417, 419, 420-428,
430, 432, 434-437.

ostrinus centralis, 416, 423, 428,
429, 436-438, 440,

ostrinus coccineus, 416-418, 429,
436, 437.

ostrinus gabunensis, 416, 423, 426,
427, 436-438, 441.

ostrinus granti, 417, 437, 441.

ostrinus frommi, 416, 417, 429,
430, 437, 441.

ostrinus maximus, 416, 418, 419,
423, 428, 430, 432, 433, 436439,

ostrinus minor, 417.

ostrinus ostrinus, 416, 419, 423, 431,
432, 436, 438, 439.

ostrinus rothschildi, 416, 418, 419,
423, 426-428, 430, 433, 436-438,
440, 441.

ostrinus sanguineus, 417, 434.

personatus, 437.

sanguineus, 415, 416, 420, 421,
424, 425, 432, 434-437.

sanguineus coccineus, 416, 424, 426
430, 436, 437, 438.
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sanguineus sanguineus, 416, 424, gibbosa, 344.
428, 433, 437, 438. goliath, 340.
Pyromelana hordacea, 424. gondokorensis, 340.
Python, 35, 53. grayii, 340.
anchiete, 56. guerzea, 340.
regius, 55, 56. johnstoni, 340.
sebz, 53, 54, 56. katangae, 340.
Pythonine, 3, 6, 35, 53. lemairei, 340.
Pythonodipsas, 35, 44. leonensis, 340.
Pytilia schlegeli, 430. longirostris, 340.
Pyxicephalus adspersus, 337. macrotympanum, 227, 340.
cordofanus, 338. maltzanii, 341.
delandii, 338. marchii, 220.
flavigula, 339. mascareniensis, 218, 220-224, 226,
macrotympanum, 340. 341,
natalensis, 341. mascareniensis @quiplicata, 337.
ornatus, 342. mascareniensis porossissima, 220.
rugosus, 343. merumontana, 341.
Pyxis, 7. miotympanum, 341.
moeruensis, 227, 341.
Rana, 149, 183, 184, 187, 211, 337. natalensis, 341.
adspersa, 337. newtoni, 341.
equiplicata, 222, 223, 337. nutti, 214, 215, 341.
albilabris, 216. nyassz, 342.
albolabris, 216218, 337. occipitalis, 212, 213, 342.
angolensis, 214, 215, 337. ornata, 227, 342.
ansorgii, 337. ornatissima, 227, 228, 342.
beccari, 337. oxyrhyncha, 213, 225.
bibronii, 221, 338. oxyrhynchus, 223, 224226, 342.
budgetti, 227, 338. perpalmata, 342.
bufonia, 341. pulchra, 342.
bunoderma, 338. pumilio, 342.
chapini, 214, 215, 338. ridibunda, 339.
christyi, 222-224, 338. ruddi, 227, 342.
cordofana, 338. schillukorum, 343.
crassipes, 338. stenocephala, 343.
cryptotis, 338. subpunctata, 220.
darlingi, 338. subsigillata, 343.
delalandii, 215, 338. temporaria, 337.
elegans, 339. tigrina, 213.
esculenta, 220. tigrina occipitalis, 212.
esculenta ridibunda, 339. togoensis, 227, 343.
fasciata, 339. trinodis, 343.
flavigula, 339. tuberculosa, 343.
floweri, 339. venusta, 343.
fiilleborni, 339. zenkeri, 216, 217.
fuscigula, 339. Ranide, 183, 341.

galamensis, 339. Rappia acutirostris, 268, 323.



argus, 324.

aylmeri, 324.

balfouri, 324.

bayoni, 324.
benguellensis, 324.
bivittatus, 324.
burgeoni, 324.

burtonii, 324.
chlorostea, 324.
cinctiventris, 325.
cinnamomeiventris, 325.
concolor, 254, 325.
fasciata, 325.

ferniquei, 325.
granulata, 326.
lagoensis, 326.
marmorata, 260, 263.
marmorata huillensis, 262.
marmorata insignis, 262.

marmorata marginata, 262.

marmorata parallelus, 261.
marmorata teniolata, 262.
marmorata variegata, 262.
molleri, 327.

nasuta, 259.

ocellata, 267.

osorioi, 327.

oxyrhynchus, 327.
pachyderma, 327.

papyri, 259.

phantastica, 265, 327.
picturatus, 263.
platycephala, 328.
platyceps, 328.
platyrhinus, 328.
pleuroteenia, 258, 328.
plicifera, 328.
puncticulata, 259.
punctulata, 328.

pusilla, 256, 267, 328.
riggenbachi, 329.
rhodoscelis, 328.

salinge, 329.

sansibarica, 329.

seabrai, 329.

sordida, 329.

spurrelli, 329.

symetrica, 329.
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tristis, 330.
tuberculata, 268.
undulata, 330.
vermiculata, 330.

Reduviide, 180, 218.

Rehn, James A. G., The Dermaptera of
the American Museum Congo Ex-
pedition, with a Catalogue of the
Belgian Congo Species, 349—413.

Rhacophorus, 186.

Rhamnophis, 40, 81, 83, 84.

eethiopissa, 81, 83, 84.
thiops, 81.

batesii, 81, 83, 84.
ituriensis, 4, 81, 83-85.
jacksoni, 85.

Rhampholeon, 45.

Rhinophrynus, 162.

Rhoptropus, 11, 16, 44.

Rothschildia, 187, 343.

kounhiensis, 343.

Rouleophis, 36, 43.

Salamandra, 304.
maculosa, 304.
salamandra, 304.

Salamandride, 304.

Salientia, 307.

Saurodactylus, 10, 12.

Scaphiophis, 43, 90.

albopunctatus, 90, 91.

Scapteira, 23, 24, 27, 44.

Scelotes, 44.

Schmidt, Karl Patterson, Contributions
to the Herpetology of the Belgian
Congo, Based on the Collection of
the American Museum Congo Ex-
pedition, 1909-1915, 1-146.

Schoutedenella, 184, 344.

globosa, 344.

Schultz, Adolph H., Observations on
Colobus Fetuses, 443-457.

Scincide, 6, 27-29, 39.

Scincopus, 28, 30, 43.

Scincus, 28, 30, 43.

Scleotes, 28.

Scleria, 431, 432.

verrucosa, 431.
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Scolecomorphus, 306.
kirkii, 306, 307.
Scolopendridse, 180.
Scotobleps, 184, 344.
gabonicus, 344.
Sepedon rhombeatus, 132.
Sepsina, 28, 45.
Silurana tropicalis, 160, 308.
Simocephalus insignus, 71.
lamani, 71.
poensis, 72.
Siphonops thomensis, 305.
Smilisca, 211.
Sparatta bogiana, 409.
Sparattina, 408.
flavicollis, 408.
Spermospiza, 430.

Sphingolabis sansibarica, 395, 396, 412,

Spongiphora aloysii- sabaudise, 408.
assiniensis, 408.
gestroi, 408.
ochracea, 408.
robur, 408.
schubotzi, 407.
tripunctata, 408.

Spongiphorinz, 408.

Spongovostox, 408.
aloysii-sabaudise, 408.
assiniensis, 408.
feex, 408.
gestroi, 408.
quadrimaculatus, 408.
tripunctata, 408.

Staphylinidse, 180.

Staurois, 187.
acridoides, 335.

Stenodactylus, 10, 12, 13, 24, 30, 38, 43.

Stenoglossa fulva, 313.
Stenorhynchus natalensis, 188, 336.
Stereogenys, 8.

Succine, 214.

Tabanide, 214.
Tarentola, 11, 12, 43.
Telmatobius, 186.
Testudinata, 6.
Testudinide, 6, 7.
Testudo, 7, 8, 43.

INDEX

Tetradactylus, 29, 44.

Tettigonia, 224.

Thalperus, 393, 412.
kuhlgatzi, 392, 393, 394, 412,
micheli, 393, 412.
ova, 393.
roccatii, 3903-396, 412.

Thelotornis, 112, 113, 116.
kirtlandii, 112, 113.
kirtlandii capensis, 114.

Thrasops, 40, 41, 81, 83, 86.
flavigularis, 81, 85-87.
jacksoni, 81, 83, 85-87.
rothschildi, 81, 87.

Tracheloptychus, 29.

Trichobatrachus robustus, 319.

Tridactylus, 351.

Triton, 304.
poireti, 304.

Triturus, 304.
cristatus, 304.
hagenmulleri, 304.
poireti, 304.

Trimerorhinus, 45.

Trionychide, 9.

Trogonophis, 22.

Tropidonotus olivaceous, 58.
depressiceps, 101.

Tropidosaura, 23-27, 44.

Tropicolotes, 10, 12.

Tympanoceros newtonii, 334.

Typhlacontias, 28, 44.

Typhlopide, 3, 6, 32, 46.

Typhlops, 32, 45, 49.
acutirostris, 32.
albanalis, 33.
anchiets, 33.
anomalus, 33.
avakubs, 4, 32, b1.
batesi, 32.
bibronii, 33.
blanfordii, 32.
boulengeri, 33.
braminus, 33.
buchholtzii, 32.
cecatus, 32.
ceecus, 32, 51.
capensis, 33.



congestus, 32, 46-48, 49.

crossii, 32,

cuneirostris, 32.

delalandii, 33.

decorosus, 32.

dinga, 33.

dubius, 32.

fornasinii, 33.

gracilis, 33.

graueri, 32.

guirre, 33.

hallowelli, 32.

intermedius, 32, 46, 47, 49.

leucostrictus, 32.

liberiensis, 47.

liberiensis intermedius, 47.

lineatus, 49.

lumbriciformis, 33.

mossambicus, 33.

mucroso, 33.

nigricans, 53.

obtusus, 33.

platyrhynchus, 33.

preocularis, 32.

punctatus, 32, 46-50.

rufescens, 32.

schinzi, 33.

schlegelii, 33.

somalicus, 33, 52.

steinhausi, 32.

sudanensis, 4, 32, 51, 52.

tettensis, 33.

tornieri, 33, 50.

uniteniatus, 33.

vermis, 32.

verticalis, 33.

viridiflavus, 33.

zenkeri, 32.
Typhlosaurus, 28, 44.

Urzotyphlus, 307.
oxyurus, 307.
seraphini, 307.

Uromastix, 15, 17.

Uroplatide, 6, 16, 39.
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Vaginulide, 218, 242,
Vandex, 407.

schubotzi, 407.

Vandicins, 407.
Varanide, 6, 17, 19, 20, 35, 42.
Varanus, 35.

exanthematicus, 20, 22.
griseus, 20, 126.
niloticus, 20, 22, 39.

Verhceffiella, 402.
Vipera, 37.

arietans, 140, 141.
nasicornis, 143.

Viperide, 3, 6, 37, 132,
Viperine, 3, 6, 37, 132,
Voeltzkowia, 28.

Werneria, 162, 313.

fulva, 313.

Xenagama, 17, 43.
Xenocalamus, 44.

Xenopus, 167, 159, 186, 218, 308.

boettgeri, 307.
boiei, 308.
calcaratus, 160, 308.

clivii, 154, 157, 158, 161, 308.

fraseri, 160, 161.
leevis, 154, 157-159, 308,
miilleri, 154, 167-161, 308,
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tropicalis, 154, 157, 158, 160, 161,

162, 808.

Xenophrys, 186.
Xenurophis ceesar, 96.
Xiphosoma, 34.

Zamenis, 36, 43, 44.
Zonosaurus, 29.

Zonuride, 6, 18, 29, 39, 42.
Zonurus, 20, 44, 45.

cordylus, 20.
rivee, 20.
tropidosternum, 20.

Zootoca, 26, 40.
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Table 2.—Indices of Fetuses and Adults of Colobus and of Human Fetuses.
A number in parenthesis refers to the number of the measurement as listed in Table 1.

COLOBUS
No. Index Formula Skeleton Body HUMAN FETUS
Fetus Adult |Juvenile Adult Weeks

1 2 3 4pls 6 7 20 23 24

i1 Relative biacromial diameter.......... t%i DROQ@Ry b Gt A i NN 455N A0V Ol 38.5 1 ' 29817341671 16
II. Relative bitrochanteric diameter.. . . . .. %%}XIOO. ................. 4007408 R3O 33.0 31.1|57.4 54.8 55.9
LIT: Relative qircumference ofichestil il i ((%ng QOGRS e 144501 45 101 12407 ot 98.7  90.7[227.0 210.6 209.0
Iv. Tomanides 0L R EA00 Ly sl 104.3  96.8 103.2|.. 89.8 90.4/115.8 115.1 113.8
Vi Relative bimammillary diameter.... ... . k—géxl()o ...................... 5200 (1 iB0L0Y | 45U L 6131 115846160105 " 61 160 51
VI. Relative position of nipple... .......... ;%)XIOO ...................... S50 11859 A /Tl [t 90.8 90.3| 73.6 74.8 76.8
VII. Relative position of umbilicus.......... é;XIOO ....................... B3 USRS S ORGH N el SRR G G e 17165 AR 2 i 2 ek
VIIL. Relative length of upper extremity. . . .. “—1”—‘322)’&—3-&100 ........... 19104 140001130 3wl it 1197 20 11446151 155 18940 /1381
IX. Humeromadial index... . 100l U NABICI00N bUsfl L R 87.0 94.4 91.8/91.2 97.5/ 97.3 101.6/ 78.0 77.6 78.1
R Forea.rm—handindex..............4.... t%—géXIOO ...................... 82.4 91.1 92.6(83.6! 89.4 " 85.92 77.4 . 82.6 ' 183.7
XI. Relative length of thumb........... ... S D00 R e L 44.6 30.5 30.6(36.6 40,31 359 70147 7052 1 68LT
XII. Fland inde it s e e BT 0. ) 4 e A4 03RO 1 35031 310512941152 .31 45190152 4
XTIL Relative length of lower extremity . . . . . LOEA8) 100, .0 110.2 116.1 108.5|.... ....|110.0 105.0{140.2 131.6 133.0
XIV. Btoro-tibial fpdes. it Gl Aol el TR 88.8 86.2 85.6/91.4 93.3] 92.4 96.1/ 80.3 82.3 80.9
XV. Leg-foot index....................oo.es &}—%;xmo ...................... 117.0 128.5 123.7/98.8! 107.3/102.7|./83.4, '85.0 7 88.1
XVI. Bootindex e GRmslein it S208SaTO0 i e Wi o i ioR I oG v 2821 982/ 42,1  40.7  40.9
XVIL = [Intermembralindex...... . .....0. ... Lt el ksl qog) 0l NG IS (o0 5l iapl .0, L 108131 1100121108201 10506 1088
XWFIL 0 Wemiorothumeniliindex.. v 0 UL IILISGI00 L 0 L 90.9 85.6 85.6(78.6 78.0| 77.5 78.890.9 88.4 85.6
XIX. ihibio-radialiindexa.i custis i i i é%ixmo ...................... 89.1 03.6 91.8|78.4 81.5| 81.6 83.5/88.1 86.6 85.4
XX. Foot-hand index..................... Ra-2 DALO0 R s G 62.7 66.3 68.7(66.3 679, 69 21URILS: 801917912
XXI. Relative size of head.................. [2&dtenH2at20)435) 900 837  90.6  90.9|.. ol 46.8[109.2 103.6 105.0
XXII. Head-trunk index...................... [2105a22)bke8) yggq 4oi A sl Gk 20.1| 78.6 70.5 69.8
XXTIL.  |Cephalic index....................... 2 i e S 84.8 86.4 81.2|. 83.1 75.0/84.6 81.6 82.0
XXIV. Tength-height index/ofhead i o0 128y SO bl 59.7 162.5 | 57.4.. i e 50.0| 75.6 74.3 71.6
XXV. Sagittalivaultimdezsi il on (Bug0 e {%%;XlOO ...................... 55,6, 111:65:0 | 5L Gl b 76.9| 44.8 46.5 45.8
NoaVT i atestrunkiindex o i T o T e R g I R T T o.l19.7 16.1| 37.6 34.4 34.4
XXVIL  [Relative size of upper face.......... ... |Gt rita ndasFEsr - 121 13.4 13.0).. i 185 9.5 9.9 9.6
XXVIII. |Vertical cephalo-facial index............ %%%{xloo« TAAN TR UG BT S S i 120.0| 54.8 56.1 58.3
ROIDXG il pper/ face indext Ll RS N LT g 44.4 487 49.7|.. 57.2 59.4/ 36.7 38.4 37.5
XXX. Relgtivennsal hetghta /I Gucl Ui SR IsaT 00k teaie s e O 18640 - 1180 90.6 92.1/69.1 67.3 66.7
XXXT. Relative nasal breadth........ . .00 0 (S EIDCT00) W B 24007224 1 21 1A 24 DN23UR N2BLE Y29 1
EXOXGXATL N Asalimdext A U ol i bR RI00 L T ’ 59.1 53.6  53. 41.4 44,3945 98.9 100.7
XXXIII. |Relative interocular breadth........... WSSOl 1126.2 23.6 22 20.2/12616(:29:0 27,1 1 27.9
DOXBEIL Ean i dexie i SRR O A SRS a0 e R e {|63.8 68.4 68.4]... B712/162:9]'165:0  63.501167.4
XXXV. |Relative size of ear.. ................. CEXBONI00. . - s o B 1313\ 36l 3ar 1 8.8 4T

1This index, when formed by measurements taken on the body instead of on the skeleton,

|
becomes slightly larger.



