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The two West African black-and-white colobus taxa, Colobus polykomos and
C. vellerosus, are distinct species. A supposedly intermediate subspecies, C.
polykomos dolimani, s actually a hybrid swarm, in which C. vellerosus genes
greatly predominate. We propose a hypothesis to explain this situation.

KEY WORDS: colobus; t

axonomy; hybridization; Ivory Coast; multivariate analysis,

INTRODUCTION

Before 1927, two distinctive species of black-and white colobus mon-
keys were known from Western Africa: Colobus polykomos in the far west
(Sierra Leone, Liberia, Guinea, Ivory Coast) and C. vellerosus from “Gold
Coast” (=Ghana) and Togo (from localities listed by Schwarz, 1929). The
former has a long, straggly gray-white fringe around the face—this color
going back as far as the anterior crown and to the shoulders, where the

hairs form long “epaulettes.” In the latter, the facial fringe is pure or

creamy white, bushy, and restricted to the circumfacial region, with no
epaulettes and no white on the crown; but there is a white stripe on the
thigh. Their distributions, in part as amended and modified by Wolftheim

(1983), are mapped in Fig. 1a, together with the approximate distribution
of a closely related species, C. guereza.
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Since 1927, these two colobus have usually been united into one spe-
cies, because of the description in that year of an intermediate subspecies
in Ivory Coast, based on specimens collected in 1922 by W. P. Lowe. But
in 1983, Oates and Trocco challenged the status of the intermediate form
and restored the two taxa to their previous specific rank. We examine the
status of the putative intermediate and try to resolve the problem of the
number of species of black-and-white colobus in Western Africa.

Schwarz (1927) described his new subspecies, Colobus polykomos doll-
mani, as “intermediate between C.p. polykomos and C.p. vellerosus. . . . It
has the markings of the Gold Coast C.p. vellerosus, but in the structure of
the hairs of the whiskers and throat fringe, in the beginning of an upward
extension of the superciliary band and of a grey admixture in the shoul-
der-mane, and in the absence of a thigh-patch it approaches C.p.
polykomos, which is the local race of Liberia and Sierra Leone.” Two years
later Schwarz (1929) specified that while “in many respects intermediate
between polykomos and vellerosus it is more closely related to the former.”
There was further discussion of the matter by Booth (1954), who found

e s e w wes
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that dollmani had only a very restricted distribution and had collected a

een it and vellerosus. At that time he seemed
to consider it slightly closer to vellerosus than to polykomos but later
changed his mind, stating that dollmani is “closer to polykomos than to
vellerosus in appearance,” going on to suggest that in fact jt might not be
a true subspecies at all but “a semi-stabilized hybrid swarm” (Booth, 1958,
p. 13).

Hull (1979) compared cranial measurements of black-and-white
colobus by multivariate analysis. His samples of four male and four female
C.p. dollmani clustered not with C.p. polykomos, as might have been ex-

pected on the basis of the above Statements, but instead with C.p. vellerosus.
Oates and Trocco (1983) found that .

information. The four widely
recognized species (Colobus polykomos—C. satanas, C. angolensis, and C.
8uereza), could all be distinguished by their vocalizations, but that of ve/-
lerosus resembled not polykomos but, instead, the central and eastern
African C. guereza. Noting, like Schwarz (1929) and Booth (1958), that C.
vellerosus and C. guereza share some pelage features as well, and arguing
that the shared features are Synapomorphous, they concluded that C. vel-
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Fig. 1. (a) Map of the general distribution of (1) Colobus polykomos, (2) C. vellerosus, and

(3) C. guereza. The square indicates the region enlarged in b. (
the Sassandra and the Bandama Rivers, Ivory Coast,

identified as C. dollmani, (1) Guiglo (C. polykomos); (2
cast of the Sassandra, on the Daloa-Man road”;
Bandama. East of the Bandama, C. vellerosus occu

’

b) Map of the region between .

to show the localities of specimens
) 40 km west of Daloa; (3) “18 mi

(4) 20 km west of Daloa; (5) Daloa; (6)

IS.
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lerosus is, after all, specifically distinct from C, polykomos, and so C. doll-
mani cannot be an intermediate subspecies but must be, as Booth (1958)
had tentatively suggested, a hybrid swarm. They deemed the skins that they
had seen (eight in the British Museum, one in Tervuren) to be “quite vari-
able,” as would be expected of a hybrid swarm.

MATERIALS AND METHODS

One of us (C.P.G.) studied the skins of C. polykomos, C. vellerosus,
and C. dollmani in the British Museum and measured the available adult
skulls—*“adult” being defined as having the canines and third molars fully
erupted and the basilar suture (=sphenooccipital synchondrosis) closed.
The skulls of C. polykomos and C. vellerosus had first been compared visu-
ally, to try to determine which measurements would best describe the
differences between the two taxa. R.A. then measured further skulls of C.
polykomos in the Staatliches Museum fiir Naturkunde, Karlsruhe. The
measurements are listed and described in the Appendix.

The cranial measurements were written by C.W. into a data file on
the Unix computer at the Australian National University, and analyzed via
the SPSS Discriminant Analysis program, “Direct” method. Meanwhile,
C.P.G. scored the pelage characters via a simple numerical system.

Specimens from west of the Sassandra River, Ivory Coast, were
treated as C. polykomos; those from east of the Bandama River, as C. vel-
lerosus; those from between these two rivers (mostly labeled C. dollmani)
were treated as unknowns, as was one skull (BM 71.2367) labeled simply
“Ivory Coast.” Apart from this skull, the specimens included in the sample
of C. dollmani are as follows:

Bandama, Bandama R.: 23.2.3.4 (male, type of dollmani), 23.2.3.5 (fe-
male), skins and skulls,

40 km west of Daloa: 56.342 (male), 56.343 (female), skins and skulls.

25 km west of Daloa: 56.344 (female), skin and skull.

Near Daloa: 56.356 (male), skin and skull, and 56.347 (female), skin
only.

QE.%\W” 56.346 (female), skin and skull. This locality is in fact somewhat
to the west of the Sassandra but is kept separate in the discriminant
analysis as it is geographically near the region of C. dollmani.

18 mi east of the Sassandra, on the Daloa-Man road (this is about 30-35
km west of Daloa): 55.379 (male), 55.380 (male juvenile), skins only.

These localities are mapped in Fig. 1.

e i
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. The skulls in the comparative sample were from the following locali-
ties.

C. polykomos

Sierra Leone: southwest of Mamansu
toru (females),
Liberia: 50 m inland of Monrovia (male); Farmington River (female,

catalogued as male); northeastern part of Central Province (20
males, 20 females).

Ivory Coast: Guiglo, between Nzo and Sassandra Rs. (female).

(male); Geglowema and Po-

C. vellerosus

Ivory Coast: no locality (one male, one female); Daloa (male).

Ghana: Tano Lodge (3 males, 8 females); Bira (male); Eachi (fe-
male); Goaso (7 males, 2 females); Bibiani (male); Gonya
(female); Kpetchu (female); “Ashanti” (male).

RESULTS
Pelage Characters

The pelage differences between C. polykomos and C. vellerosus are
as follows, .

(1) Color of circumfacial fringe. This is white or creamy-white in C.
vellerosus and a gray-white or whitish-gray in C. polykomos.

(2) Character of facial Jringe. In C. vellerosus it is bushy; in C. poly-
komos, sparse and differentially elongated on the cheeks,

(3) Dorsal extent of fringe. In C. polykomos the whitish color extends
onto the anterior half of the crown; in C. vellerosus it does not, being
sharply restricted to the forehead.

(4) Ventral extent of fringe. In C. vellerosus the whitish color extends
to the throat and ends sharply; in C. polykomos, as far back as the sternal
region.

(5) Throat hair. This is thick in C. vellerosus but sparse in C. polyko-
mos.

(6) Epaulettes. These long shoulder tufts are present in C. polykomos
but not in C. vellerosus. A very few skins of the latter (such as BM 56.361,

from Kpetchu, Togoland region of Ghana) have a few white hairs on the
shoulder,
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(7) Thigh stripe. The posterior aspect of the thigh is white in its proxi-
mal two-thirds (continuous with the white of the callosity region) in C.
vellerosus; there is no white mark in C. polykomos. The thigh stripe appears
and develops gradually through ontogeny in C. vellerosus.

(8) White fur around the callosities. This differs according to sex. In
female C. polykomos, white fur is restricted to the ventral rims of the cal-
losities; in males the two patches are joined in the midline, and the white
extends up between the callosities (sometimes reaching their dorsal mar-
gins) and variably down toward the genitalia. In female C. vellerosus, the
white extends around the ventral and lateral edges of the callosities, leaving
only the perineum and underside of the tail base black; in males the white
extends completely around the callosities. The figures of Booth (1954, p.
859), said to represent C. polykomos and C. dollmani, are both approxi-
mately representative of male C. vellerosus, though the callosities are drawn
too close together and no fur of any kind is depicted between them. We
have seen no C. polykomos with such extensive white zones.

(9) Tail tuft. The tail in both species is white, but in C. vellerosus it
is slightly tufted, and in C. polykomos it is not.

(10) Tail length. In 13 specimens of C. vellerosus, for which flesh meas-
urements were available, the tail length varies from 123.6 to 151.6% of the
head and body length; in 2 of C. polykomos, the tail is 161.8 and 164.9%
of the head and body. In other British Museum skins of C. polykomos and
the living examples seen by C.P.G. at the Jersey Wildlife Preservation Trust,
the tail is clearly well over half as long again as the head and body.

To analyze skins of C. dollmani (i.e., those from between the Ban-
dama and the Sassandra Rivers, Ivory Coast), character states of C
vellerosus were scored 0 and those of C. polykomos 1; an approximately
halfway condition would be given a score of 0.5, a state that is intermediate
but tending toward C. vellerosus would score 0.3, and an intermediate state
tending toward C. polykomos would score 0.7. The results are given in Table
I: one skin, from near Daloa, is exactly C. vellerosus-like; the others, from
Daloa westward, have scores up to 1.6 (that is, none approaches C. poly-
komos to any marked degree). The two from the type locality, the farthest
east (i.e., farthest from the range of C. polykomos), have the highest
scores—2.6 and 3.3-——but even these are strongly C. vellerosus-like.

The scores may be too high in some cases. As noted above, a skin
of true C. vellerosus, from well east within the range of this form, has white
hairs on the shoulders, about equivalent to a score of 0.3; strictly speaking,
then, C. dollmani Nos. 23.2.3.4, 56.342, and 55.380 should score 0.3 less
than they do, but these are within the range of C. dollmani, where two
other skins score 0.5. Again, the poor development of the thigh stripe in
No. 56.347 recalls juvenile C. vellerosus; in the absence of a skull, it is not
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Table 1. Scores on Skin Characters in Specimens of C. dollmani®
Character
No. 56.342  56.343 55.379 55.380 56.344  56.356 56.347 23235 23.2.3.4
1 0.3 0.3 0.3 0.3 0.3 0 0 0 0
2 0.5 0.5 0.5 0.5 0.5 0 0 0.5 0.5
3 0 0 0 0 0 0 0 0.3 0.3
4 0 0 0 0 0.3 0 0 1 1
S 0 0 0 0 0 0 0 0.5 0.5
6 0.3 0 ¢] 0.3 0.5 0 0 0.5 0.3
7 0 0 0 0 0 0 0.5 0 0
8 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0
10 0 1 0 1 0 0 0 0.5 0
Totals
(of 10) 1.1 0.8 0.8 1.1 1.6 0 0.5 33 2.6

“Localities are lisied in west-to-cast sequence. Character states are scored 0 (C. vellerosus-like)
to 1 (C. polykomos-like). The characiers are numbered as in the text.

certain that No. 56.347 is fully adult, so it is possible that both Daloa speci-
mens could actually be C. vellerosus.
The skin of 56.346, from Guiglo, just west of the Sassandra, is not

entered in Table 1. It is typical C. polykomos, as is that of a male, 56.345,
collected at the same time.

Cranial Characters

Univariate craniometric data are given in Table II. In both sexes, C.
vellerosus has a slightly longer face and larger (both longer and broader)
palate than C. polykomos, and the frontal process of the malar curves me-
dially toward its junction with the zygomatic process, while that of C
polykomos flares out inferiorly. A further difference, not readily measur-
able, is that in C. polykomos the supraorbital torus goes almost straight
across from side to side, while in C. vellerosus there is a depression above
the glabella, seen in norma frontalis (Fig. 2).

Figure 3 shows the results of the discriminant analysis. In both sexes,
C. polykomos and C. vellerosus are clearly separated. All the male skulls
assigned to C. dollmani fall within the range of C. vellerosus. One (56.356),
whose skin is indistinguishable from C. vellerosus, falls at the margin of the
range of C. vellerosus and so might be said to approach C. polykomos; the
others, including the type of C. dollmani, fall in the middle of the range
of C. vellerosus. Three of the females fall within the range of C. vellerosus
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Table II. Mecans and Standard Deviations of Colobus polykomos and C. vellerosus Crania

{a) Males
C. polykomos C. vellerosus C. dollmani
(22) (14) 23234 56.342 56.356
Gtl 116.7 1171 116.5 111.0 115.0
(SD) (4.43) (4.22)
Basl 89.1 90.4 91.0 86.5 89.0
(SD) (3.83) (5.00)
Face 433 47.0 47.4 45.2 43.0
(SD) (1.95) (2.96)
Brainc 87.7 859 85.9 81.7 87.0
(SD) (3.11) (2.85)
Pall 477 50.5 49.6 48.5 51.0
(SD) (2.51) (2.79)
Palbr 383 39.6 385 38.7 38.0
(SD) (1.10) (2.37)
Fms 67.8 65.4 69.0 69.0 63.0
(SD) (3.10) (2.25)
Notch 77.0 70.1 72.6 72.0 70.0
(SD) (3.02) (2.13)
Bizyg 845 82.7 852 817 82.5
(SD) (3.11) (3.26)
(b) Females
C. polykomos  C. vellerosus C. dollmani
(22) (14) 56.346  71.2367 56.344 23235 56.343
Gtl 108.6 105.2 103.0 103.3 111.0 104.5 102.0
(SD) (3.54) (2.92)
Basl 81.7 83.6 74.8 78.8 81.5 77.5 80.0
(SD) (3.10) (3.03)
Face 40.5 42.8 38.2 43.0 45.0 385 370
(SD) (2.33) (1.75)
Brainc 83.3 81.7 80.0 79.0 82.0 81.0 77.0
(SD) (2.63) (2.47)
Pall 44.0 46.2 39.7 43.8 47.5 41.0 42.0
(SD) (2.45) (1.74)
Palbr 364 383 373 40.5 39.0 36.0 36.0
(SD) (1.63) (1.45)
Fms 63.9 63.2 62.2 57.7 62.0 64.0 57.0
(SD) (2.68) (3.74)
Notch 72.8 67.9 69.5 65.0 68.5 74.0 61.5
(sD) (2.74) (1.97)
Bizyg 78.0 712 75.7 76.6 815 78.0 71.0
(SD) (2.75) (2.02)

but two fall within C. polykomos: No. 56.346, from Guiglo (whose skin, as
noted above, is typical for C. polykomos), and No. 23.2.3.5, a topotype of
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Fig. 2. Skulls. (a) Colobus polykomos: left, male (4.6.2.1); right, female (39.1155). (b) C.

vellerosus: left, male (71.2367); right, female (71.2372). British Museum (Natural History)
specimens.

C. dollmani, and the one with the highest-scoring, most C. polykomos-like
skin.

The correlations for the discriminant functions with the raw variables
are given in Table III. Variables Notch and Face (Nos. 8 and 3) have the
highest correlations (negative and positive, respectively). The correlations
are fairly consistent between the sexes, though Palbr (No. 6) has a notice-
ably higher correlation in females and Fms (No. 7) in males.






