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Diceros Gray, 1821

Diceros Gray, 1821:306. Type species Rhinoceros bicornis Lin-
naeus, 1758, by monotypy.

Opsiceros Gloger, 1841:125, xxxii. Type species Rhinoceros bi-
cornis Linnaeus, 1758, by subsequent designation (Thomas,
1911).

Rhinaster Gray, in Gerrard, 1862:289. Type species Rhinoceros
bicornis Linnaeus, 1758, by subsequent designation (Palmer,
1904:605). Not Rhinaster Wagler (Mammalia, Insectivora).

Keitloa Gray, 1868:1025. Type species Rhinoceros keitloa Smith,
1836, by monotypy. Proposed as a subgenus of Rhinaster
Gray, 1862.

Colobognathus Brandt, 1878:51. Type species Rhinoceros bicornis
Linnaeus, 1758. Proposed as a subgenus of Atelodus Pomel,
1853.

CONTEXT AND CONTENT. Order Perissodactyla, Sub-
order Ceratomorpha, Family Rhinocerotidae, Subfamily Rhinocer-
otinae, tribe Dicerotini. The tribe contains one other genus, Cera-
totherium. The genus contains one extant species, D. bicornis.

Diceros bicornis (Linnaeus, 1758)
Black Rhinoceros

Rhinoceros bicornis Linnaeus, 1758:56. Type locality *“India”;
corrected to the Cape of Good Hope, South Africa (Thomas,
1911:144).

Rhinoceros africanus Blumenbach, 1797:126. Type locality *“Cape
of Good Hope.”

Rhinoceros keitloa Smith, 1836:4.4. Type locality “Mafeking,
Transvaal,”” South Africa; Skead (197 3) says Zeerust District.

Rhinoceros gordoni Lesson, 1842:159. As “variety” of R. bicornis.
Type locality, ““Sources of Gamka River, Cape Province,”
South Africa.

Rhinoceros brucit Lesson, 184.2:159. Type locality *“Bahr Homran,
Ethiopia.”

Rhinoceros niger Schinz, 1845:335. Type locality “*Africa meri-
dionale partibus interioribus™: Chuntop River (=Tsondab,
24.00°5, 15.30-16.30°E, Kuiseb district, Namibia: fide Zu-
kowsky, 1965:50).

Rhinoceros Camperi Schinz, 1845:335. ““ad promotoriem Bonae
Spei.” (Not Rhinoceros camperii Jardine, 1836 =R hinoceros
sondaicus Desmarest, 1822))

Rhinoceros bicornis major Drummond, 1876:109. “From the
Transvaal to the Zambesi.” Restricted to Zululand (see Zu-
kowsky, 1965:39). Zukowsky, in his capactty as First Reviser,
gives minor precedence over major.

Rhinoceros bicornis minor Drummond, 1876:109. “From the Black
Umfolosi River up towards Limpopo.” Restricted to Zululand
{Zukowsky, 1965:39). Zukowsky, in his capacity as First Re-
viser, gives this name precedence over major Drummond.

Atelodus bicornis, varieties plesioceros, porrhoceros and platy-
ceros Brandt, 1878:51. No localities given; discussed by Rook-
maaker (19835).

Rhinoceros bicornis holmwoodi Sclater, 1893:517. Type locality
“Udulia, situated at the N.E. point of Usukuma, 50 miles S.
of Speke Gulf,” Tanzania.

Rhinoceros bicornis somaliensis Potocki, 1900:82. “Berbera,” So-
malia (see Zukowsky, 1965).

Opsiceros occidentalis Zukowsky, 1922:162. Type locality ““Kao-
koveld, Namibia.”

Diceros bicornis punyana Potter, 1947:385. Type locality “Hluhluwe
Game Reserve, Zululand, South Africa.” (Meester et al. [1986)
attribute this name in error to “Potter & Mitchell.””)

Diceros bicornis longipes Zukowsky, 1949:16. Type locality “Mo-
grum, Chad.”

Diceros bicornis angolensis Zukowsky, 1965:73. Type locality
“Virui Waterhole, Mossamedes District, Huila Provinee,
Southern Angola.”

Diceros bicornis chobiensis Zukowsky, 1965:70. Type locality
“Konsumbia, sources of the Loma, right tributary of the Kuan-
do,” Angola.

Diceros bicornis michaeli Zukowsky, 1965:115. Type locality “be-
tween Engaruka and Serengeti” {Tanzanic

Diceros bicornis rendilis Zukowsky, 1965:122. Type locality
“Northern Guasso Nyiro” [Kenyal.

Diceros bicornis ladoensis Zukowsky, 1965:124. Type locality
“Lado Enclave” [=Lado region, southern Sudan]. Unavailable
(Mertens, 1966).

Diceros bicornis atbarensts Zukowsky, 1965:141. Type locality
“Anseba Valley, Erythraea™ [=Eritrea].

Diceras bicornis ladoensis Groves, 1967:274. First available usage.

Rhinoceros kulumane Player, 1972:29. Hluhluwe Game Reserve,
South Africa. Nomen nudum.

CONTEXT AND CONTENT. Context as above. Recent
works include 2-16 subspecies (Groves, 1967; Harper, 1945; Hop-
wood, 1939; Zukowsky, 1965). The following seven subspecies are
recognized by Groves (1967):

D. b. bicornis (Linnaeus, 1758:56, see above). (africanus Blumen-
bach, camperi Schinz, gordoni Lesson, keitloa Smith, niger
Schinz, are synonyms.)

D. b brucii (Lesson, 1840), see above. (atbarensis Zukowsky,
palustris Benzon, somaliensis Potocki are synonyms.)

D. b. chobiensis Zukowsky, 1965, see above.

D. b. ladoensis Zukowsky, 1965, see above.

D. b. longipes Zukowsky, 1949, see above.

D. b. michaeli Zukowsky, 1965, see above. (rendilis Zukowsky is
a synonyin.)

D. b. minor (Drummond, 1876), see above. (angolensis Zukowsky,
holmwoodi Sclater, major Drummond, nyasae Zukowsky, oc-
cidentalis Zukowsky, punyana Potter, rowumae Zukowsky
are synonyms.)

DIAGNOSIS. Diceros hicornis (Fig. 1) is a dicerotine rhi-
noceros with anterior dentition absent or rudimentary, and occipital
crest protruding posteriorly. The jaws and nasals abruptly end not
far in front of the level of the anterior premolars; the mandibular

Fic. 1. Diceros bicornis in Nairobi National Park; subadult
male and young.



Fic. 2. Dorsal, ventral, and lateral views of the cranium, and
lateral view of the maundible of Diceros bicornis michaeli (adult
male, United States National Musewn 1 99068) trom the Tana River,
Kenva. Greatest length of eraniun is 500 mn. Photograph courtesy
D. Fisher, United States National Museum, Washington, D.C., U.S.A.

symphysis is narrow; the ascending ramus of the mandible is some-
what slanting: and there is no marked gonial angulation (Fig. 2).
Cheekteeth are brachyedont, with protoloph and metaloph at right
angles to ectoloph; the crowns lack cement. There is no anticlinal
vertebra; the dorsal oudine of the body is lightly coucave, with no
marked presacral eminence (Fig. 1), The nostrils are rounded; the
eye Is situated under the frontal horng the ears are well-separated
on the head and rounded. There s no nuchal muscular hypertrophy.
The body folds are less developed than in the Rhinoeerotinae, but
more than in Ceratotherium. The costal grooves are prominent
especially in older individuals. The penile prepuce is dark with no
eccrine glinds and the provessus glandis are upstanding flanges
attached to the sides of the glans. The apper lip is narrow, elongated
and pointed and the lower lip is somewhat extensible. The nasal horn
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has a broad, rounded basal portion and a comparatively slender,
backeurved stem; the frontal horn is relatively large, its basal portion
nearly or completely meeting that of the nasal horn.

The black rhinoceros is easily distinguished in the field from
Ceratotherium by its shorter head, pointed upper lip, sway-back,
and absence of a nuchal hump (Fig. 1), The nasal horn is distin-
guishable from that of the white rhinoceros (Ceratotherium) by its
more rounded anterior contour, especially at the base.

GENERAL CHARACTERS. Variation among subspecies
exists for length of head and body, 280-290 ¢m; height of body,
132-180 cmy girth given in one specimen as 406 cm (Zukowsky,
1965); and body mass 2,199-2,896 kg (Guggisberg, 1966). How-
ever, von La Chevallerie (1970) gives means for body mass of 854.6
kg for eight males and 886.8 kg for six females from Hiuhluwe,
and 1,124.4 kg for 11 males and 1,080.5 kg for five females from
Kenya. Denney (1969) gives similarly small body masses. The record
length of the nose horn is 135.9 cm. Horns are longer in females
in general with the posterior horn being relatively larger in females
than in males in Kenya [length of nasal horn = 2.00 x length of
frontal horn + 7.44 (r = 0.804) in males, but 0.98 x length of
frontal horn + 14.34 (5 = 0.655) in females (Freeman and King,
1969)]. The record length of the frontal horn is 81.6 c¢m obtained
from a specimen of the common Keitloa variety with frontal horn
longer than nasal (Best et al., 1962). Desert rhinoceroses, D. b.
minor from northern Namibia, often have very long frontal horns,
sometimes at least as long as the nasal (B. Loutit, pers. comm.).
Occasional individuals with long horns, such as in Awaboseli, Kenya,
have horns in which the basal portion only is upright, the stem points
forwards, and the tip turns slightly up again. Three-horned and five-
horned specimens are known (Guggisberg, 1966; Neuville, 1927).
Mean mass of horns collected in Tsavo, Kenya, between 1964 and
1973 was 1.84 kg giving a mean mass per thinoceros of 3.68 kg
(L. Parker, inlitt.}. The relations between various body measurements
are: log body mass (kg) = 3.122 log body length (m) + 1.593, r
= 0.966; log body mass = 3.87 log of the diameter of the forefoot
(cm) + 1.61, r = 0.726 (Freeman and King, 1969).

DISTRIBUTION. The black rhinoceros was originally dis-
tributed more or less continuously from Zululand to Somalia (Fig.
3; Sidney, 1965). In Angola D. bicornis has always been restricted
to the southern part; in Namibia it occurs from Kaokoveld and again
(discontinuousty) from Caprivi; it was once numerous in Ngamiland
and the Shashi river district, but did not occur elsewhere in Botswana.
In Tanzania, it was always absent from the high plateau and from
the southern shores of Lake Tanganyika. In Somalia, it never oc-
curred within 160 km of Berbera (Funaioli and Simonetta, 1966),
although the neotype of D. b. somaliensis supposedly comes from
near Berbera (Zukowsky, 1965). In the Sudan, a century ago it
lived on the Eritrean border and as far north as Roseires, Gallabat,
and El Damer (17.35°N). In Zaire, it occurred in Shaba as far north
as the Lualaba-Tuapula confluence and slightly to the north; until
recently also in northeastern Uele district. [t lived in eastern Rwanda,
and in eastern and northern Uganda, but not in the west and south;
it once oceurred in Ankole (Guggisberg, 1966). The giant South
African race, which became extinet 100 years ago, lived in southern
and western Cape Province, and extended northward into Namibia.
Beyond this continuous area of distribution, the black rhinoceros
extended west of the Nile River in suitable areas: in the Sudan, in
the Wau distriet (7.43°N, 28°E) and south of Lake Keilale (100°N,
29°E); along the Bahr-el-Arab tributaries into the Central African
Republic (Owen, 1947; Schomber, 1963); in 1915, in the Rumbek
District (Larken, 1947). The distinctive small, long-legged D. .
longipes occurred as far southeast as Fort Crampel, Central African
Republic, and west into the Ngaoundere District of Cameroun, north
to the Lake Chad District and northeastern Nigeria. Further west,
there are uncertain reports of black rhinoceroses from Niamey, the
northern Ivory Coast, and northern Liberia. The species always may
have been localized for habitat reasons: in Zimbabwe there are
isolated populations in the Kariba, Mt. Darwin, and Save districts;
and in Zambia (Ansell, 1959), there are no records of it in Kabompo,
Mwinilunga, Solwezi, western Balovale, or Kalabo. In part, some of
the sporadic oceurrence may reflect the former presence of white
rhinoceroses, since in the Sudan the two species seem to be vicarious.
Possibly this was the case in southern Africa also, according to
dominant vegetation type. It now remains almost exclusively in
conservation areas where the degree of protection has been sufficient
to counteract a proportion of the poaching (Fig. 3).
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FOSSIL RECORD. The genus Diceros is known from the
upper Miocene of Europe (D). pachygnathus or ). neumayrt) and
North Africa (D). douariensis, D. primacvus — Geraads, 1986; Gue-
rin, 1966; Thenius, 1952). Fossil remains of the extant species are
known from Makapansgat (lower Pleistocene or upper Pliocene—
Hooijer, 1958) and Hopefield (upper Pleistocene— Hooijer and Sing-
er, 1960). A larger-toothed, less-hypsodont form occurs at Omo
(upper Pliocene). The species does not appear at Olduvai until upper
Bed I (ca. 1.2 x 10° years ago), although Ceratotherium oceurs

throughout (Hooijer, 1969).

FORM. The skin s 13-mm thick on the hind parts, where
thickest, but is harder and more callous on the soles than elsewhere
(de Bouveignes, 1953). The skin is hairless externally in adults, but
rudimentary hairs are present in follicles. Arrectores pilorum are
absent and large apocrine sweat glands are present (Cave and Au-
monier, 1965). There are hairs on the penile skin, but none on the
shoulder skin of a fetus and abdominal skin of a juvenile. The
abundant apocrine glands are surrounded by highly vascularized
myoepithelial cells. The stratum corneum of a juvenile was 100-u
thick and the stratum Malphigii was 18.5-p thick (Cave, 1969).

The anterior horn may be wrenched off, wholly or partially; if
partially, a new horn begins to grow (after ca. 5 weeks), underneath,
and the older fibers are not naturally severed (Jacobi, 1957). In the
completely shed horn, regrowth occurs at a rate of about 5 em/
year, always with a clear demarcation between inner and outer sets
of fibers (Bigalke, 1945).

There are two inguinal mammae. Fat content of milk remains
at 0.45% throughout most of lactation, but other elements change
from colostrum to mitk proper: lactose increases from 4.38 to 6.90%;
protein decreases from 6.4 to 1.65%; biotin, vitamin B12, and
pantothenate vary; riboflavin decreases; vitamin B6 and thiamine
decrease at first, then increase (Greed, 1960; Gregory et al., 1965).
At 19 months after birth, the milk contains (in percent) only a trace
of fat, 8.10 solids, 1.11 casein, 0.34 ash, 0.06 calcium, 0.04
phosphorus, 0.04 sodium, 0.09 potassium, 0.08 chlorides, and trace
amounts of vitamins (Greed, 1960).

The skull is less markedly dolichocranial than Ceratotherium,
bnit the occipital crest is still markedly produced backwards (Fig. 2).
The nasals are steep, humped, and abbreviated in front like the
premaxillae. There is a broad rugose area on the frontals for support
of the posterior horn. The subaural channel remains open throughout
life. The mandible has an abbreviated, narrow symphysis; the corpus
is robust and heavy; there is no angular prominence; and the as-
cending ramus is somewhat slanted. The infraorbital foramen, sit-
uated over P3, is often bifid in southern populations, and sometimes
in D. b. brucii and D. b. longipes, but never in East Africa. The
antorbital process is mastoid in form; the lacrimal bridge is osseous
in 77% of skulls (Cave, 1963).

The premolar row occupies 39-45% of the whole toothrow.
The height of unworn molar crowns is 45-55 mm; a crista is nearly
always absent from the molars, but is present on the premolars
(especially P3 and P4) in D. b. bicornis, D. b. brucii, and D. b.
longipes, but not in other subspecies. The crochet is often bifid in
D. b. minor and other eastern and southern subspecies; medifossettes
tend to form on those teeth with cristae; the protoloph and metaloph
are at right angles to the ectoloph; the parastyle projects but little;
the paracone bulge is less prominent; post fossettes become isolated
ounly late in wear (Rookmaaker and Groves, 1978). The metaflexid
is small, its anterior and antero-external walls forming an angle of
100° (Cocke, 1950). Deciduous dentition is described by Hooijer
(1958): on DM3 and DM4 the ectoloph has a paracone style, which
is absent from DM2, but the mesostyle is slight; there is no metacone
style; the anterior cingulum is strong and horizontal, forming a ledge
at the base of the protocone; the postsinus is shallower than the
medisinus. Permanent P1 typically exists, but may be suppressed
by eruption of P2 too far forward. Occasionally, the reverse is true
(Schaurte, 1966). Forty percent of a Hluhluwe sample lack pl;
almost all other East and South African skulls lack it, only D. b.
brucit and D. b. longipes characteristically retain it (Rookmaaker
and Groves, 1978). Occasionally skulls are found with small, cylin-
drical incisors {Anderson, 1966). Rudimentary mandibular DI1 (ca-
nines?) occasionally occur (a case is figured by Schaurte, 1966),
but no upper incisors, deciduous or permanent, have been confirmed.
Enamel hardness is greater than Ceratotherium, 281 kg/mm®
(Schaurte, 1966). Vialli (1955) records a skull with a right DP4,
slightly compressed, rotated through 80°.
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F16. 3. Current and historic distribution of Diceros bicornis:

L, D. b. bicornis; 2, D. b. brucii; 3, D. b. chobiensis; 4, D. b.
ladoensis; 5, D. b. longipes; 6, D. b. michaeli; 7, D. b. minor.

The brachial index is 84.9; the length of the tibia is 75% of
the femur, that of the humerus 96.7% of femur; the length of the
tibia is 91.7% of the radius, the length of forelimb is 103.9% of
the hindlimb; the length of humerus is 82.8% of the basal skull
length, metacarpal II is 46.5% of the radius length; there are
subspecies differences in these ratios (Rookmaaker and Groves, 1978).
Vertebral formula is 7C, 19-21T, 2-5L (thoracolumbar total 23~
24), 4-55, 21-22Ca (13 skeletons); but an embryo of this species
from Punda Milia, Kenya, had 18T, thoracolumbar total 22 (Davies,
1952). Spines of 7C and 1T are elongated, gradually reducing in
height from 1T to 7T; spines of 19T to 3L slightly raised; no anticlinal
vertebra.

In a female from Zambia, the heart weighed 6 kg and measured
305 by 280 mm (Wilson and Edwards, 1965); in two specimens of
the nominotypical race it was 460 mm long by 460 mm wide and
340 mm by 340 mm (Rookmaaker and Groves, 1978). The brain
of a specimen of D. b. bicornis was 16 cm long, 10 cm deep; its
volume about one quart (de Bouveignes, 1953). The spleen measured
118-120 by 21-45 em (Rookmaaker and Groves, 1978). Lungs
of a Zambian female weighed 7.3 kg (Wilson and Edwards, 1965);
in the Cape specimen they were 61 cm long, and both lobes were
subdivided, the right one incompletely (de Bouveignes, 1953). Nasal
cavity is large: its membranes very extensive, covering the whole
body when unfolded (de Bouveignes, 1953). Viscera amount to 27%
of total body mass (Talbot and Talbot, 1961) in an East African
specimen and 3.05% when empty, 18.87% when full, in a Zambian
animal (Wilson and Edwards, 1965). The esophagus was 91 cm
long, the stomach 78.5 by 60.9 cmn, the small intestine 11.1 m, the
large intestine and caecum 4.5 m, the total being 7 times the head
and body length (Wilson and Edwards, 1965) in the Zambian fernale;
in the Cape specimen, the following measurements are quoted by
de Bouveignes (1953): stomach, 1.2 by 0.61 m; small intestine,
8.03 m long, 15 cm in diameter; caccum, 1.05 m long, 61 cm at
base; colon, 2.44 m long, following course of spine then contracting
into a rectum 46 cra long and 15 cm thick. The liver in the Zambian
animal (Wilson and Edwards, 1965) weighed 14.5 kg and was
5-lobed, measuring 75 by 50 cm, with no gall bladder; in two Cape
animals (de Bouveignes, 1953; Rookmaaker and Groves, 1978) the
liver measured 105 by 75 cm and 78 by 60 cm, with three large
lobes and one small lobe which was 30 em long. These rather
remarkable differences may reflect adaptations to different environ-
ments, or may be purely individual; further studies should be un-
dertaken to estimate ranges of variation in the living populations.

The prepuce is dark; there are no eccrine glands on the penis






