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NOTES ON THE GAZELLES
3. ** THE DORCAS GAZELLES OF NORTH AFRICA

INTRODUCTION

In an earlier paper (Grovgs, 1969) I listed the sub-species of
“_, Gazella dorcas as the evidence at that time appeared to require. Five
! were listed for Asia (as far east as India), and five for northern Africa,

The races in the Indian sub-region will be reviewed in 2 subsequent

g,».ﬁmw;»ﬁ AND METHODS

Apart from the material studied for the earlier paper, specimens
in the following collections were measured and studied : Genoa; Turin;
Leiden; Amsterdam ; Brussels; Basel; Berlin; Hﬂnmbw?zw Oovmswmmosw

* Departement of Prehistory & >b§nono~omua Australian National University, Can-
berra ACT 2600, Australia

** Parts 1 and 2 of this series are published in: Zeitschrift fur mwzmnwmml@b&? 40:
308-319, (1975), and in press,

(1) Bm = British Museum (Natural History), London
FMNH = Field Museum Natura] History, Chicago
MSNG = Museo Storia Naturale, Genova )

MNHNP = Museum National Histoire Naturelle, Paris
RMNHL = Rijjksmuseum Naturlijke Histoire, Leiden

USNM = United States National Museum, Washington
MAKB = Museum Alexander Koenig, Bonn

SMF = Mmuormsvonm Museum, Frankfurt

1ZT = Istituto Zoologia Torine

ZMB = Zoologisches Museum Berlin

ZMA = Zoologisch Museum Amsterdam

ZMK = Zoologisk Museum, Copenhagen

PC = Powell-Cotton Museum, Birchington

IFAN = Institut Fondamental de PAfrique Noir, Dakar
NHMB = Naturhistorisches Museum, Basel

MHNB = Musée d’Histoire Naturelle, Brussels
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mens in the IFAN collection, Dakar, and filled in certain gaps in the British
Museum collection.

As before, skull and horn measurements assumed a great impor-
tance in the analysis, as well as premaxilla type. Greater attention was
paid, this time, to colouration and colour pattern, as it became evident
that this character varies more consistently and predictably than most
others; <o that this in effect became the primary datum for subspecific
division.

ResvuLts

a) Colour characters. Dorcas gazelles from virtually
all over the Sahara - Rio de Oro, Hoggar, Air, Tchad, northern Ca-
meroun, Ennedi, via Darfur and Kordofan across the Nile to Dongola -
are very pale fawn in colour, with a paler sandy stripe on the flanks
bordered below by a darker, smooth brown stripe which changes sharply
into the white of the underside. The dark flank band varies in expres-
sion, sometimes being fairly well marked, sometimes poorly marked
and grading into the pale zone above. LAVAUDEN (1926) specifies that
in summer the dark band is much paler than in winter, and that season
for season there is great uniformity among the gazelles of a given area.
A dark pygal band is barely indicated.

The forehead and upper part of the nose are generally somewhat
darker than the body-colour, but not much. There is no dark spot on
the nose above the nostrils. The light stripes flanking the mid-facial
zone on either side are pure white; the dark stripes below these are
similar in colour to the forehead, or rather darker. The ear-backs are
very pale, whitish sandy.

Gazelles from the northern edge of the desert contrast with this
general pattern. Those from northern Algeria (Biskra region) are rather
richer and more ochery in colour, but otherwise quite similar; an oc-
casional specimen has a darkening on the muzzle, but no true ‘nose-
spot’. Those from Egypt, northern Libya and southern Tunisia are
brighter, less oome and more fawn than the Algerian ones, and more
contrastingly marked: the dark lateral face stripe usually has a black
tone to it, the flank-bands are more clearly set-off and the pygal band
tends to be clearer; again, however, there is no nose-spot.

There are thus three geographically circumscribed colour types
in the Sahara/cis-Sahara region; much more distinct however are the
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animals from the Red Sea region. These are deeper, usually rich
vnos\:-.mnm% with reddish or pinkish tones; the dark flank-band varieg pl
expression, but the light one above it is always very poorly marked: sz
haunches are noticeably lighter than the body; the pygal band Wmv m
marked. Hrm carpal glands are marked by darker hair, which mg o«wm
be black in colour. On the face, the mid-zone is dark chestnut GM li Mb
lateral face-stripes are yellowed, and invaded by the darker wmom& Mm \
near the muzzle; the dark lateral face-stripes are broader, and Em:mMM

with black: there is always a well-marked dark
’ or black - .
and the ear-backs are dark grey. aCX nose-spot;

In its typical expression, this colour t ¢ extends
mmw Hills through Eritrea to the edges of %M:w mﬁrmoﬁhwoﬂmmwﬁmw%m
Skins m.HoB Danakil country and Somalia are rather brighter, more sand A
ochre in colour; and two from the Baraka River wmmmémﬁo‘nm are lo?wm
more chestnut, with the lower flank-band blackish or very deep noa“
brown, and unexpectedly no nose-spot.

. The Sahara and Red Sea colour types are quite consistent and
@mm_._% distinguished; the only intermediates are four skins from Na-
kheila, on the east bank of the Nile at its junction with the Atbara
These are much more of the Saharan type but rather duller and 9@.
dark lateral flank-band is somewhat darker than usual; one has blackish

tones in the dark face-stripe; and there is a well-marked nose-spot in
two of them.

. b) Skull measurements. In the main, absolute size
is the only significantly varying character of the skull: breadth measure-
ments vary less, so that smaller skulls tend to be relatively broader.
. The largest skulls (Table 1) come from the Red Sea region, with
a single skull from the Baraka headwaters being much larger ﬁrm‘: any
other. Those from the Sudan average somewhat smaller than those from
Ethiopia and Somalia. There is then a sharp drop in size to the west —
m@wmmmdz% beginning at the foot of the Red Sea Hills — and this is
maintained, with fluctuations (the mean size rises considerably in Kor-
dofan, Darfur and Hoggar), west throughout the Sahara, w:o_c&bm the
differently coloured animals of northern Algeria. Those from Egypt
Libya and Tibesti are smaller again, and those from southern ,H.E&mmw“
only slightly larger, presumeably varying clinally towards Algeria.
Nasal shape varies slightly, with a cline from the east, where they
broaden posteriorly, to the west where they are narrower posteriorly.
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G.d. pelzelni
Somalia
Danakil

G.d. beccarii
Baraka

G.d. isabella
Eritrea

Read Sea Hills
1Jebel Bawati
Kassala
Khorasot
G.d. osiris
Nakheila
Sennar
Dongola
Omdurman
Kordofan/Darfur
Ennedi

S. Tchad
Air/Nigeria
Hoggar
Timbuktu
Rio de Oro
2Lower Dra

Tadmeit

G.d. massaesyla
N. Algeria
3Rif

G.d. dorcas
Tibesti
Egypt/Libya

S. Tunisia
Miller, 1912

2Pancuse, 1957
3Cabrera, 1928

Skull length

Mean sd. n
1841 3.76 8
182.0 432 4
198.0 — 1
184.0 3.16 4
1791 397 14
176.9 145 5
178.5 — 2
171.0 436 3
1720 — 2
174.5 — 2
175.0 — 1
1710 — 1
176.4 346 8
172.5  — 1
1747 3.06 3
172.7 266 6
175.8 6.65 4
1740 141 4
1720 — 1
172.1 2,60 10
1757 6.35 3
16547 — 1

167.5 150 5
167.6 4.47 10
1700 — 1

DKull measurements ot Gazelia aorcas:

male

Skull breadth

Mean

83.0
81.6

85.0

81.4
79.9

79.5
77.8

73.7
80.3
79.0
79.0
79.3
81.0
76.7
79.8
80.8
79.3
81.5
80.0
79.0

79.4
77.5

76.7
78.9
80.5

s.d.

n

229 14

1.67

2.51
2.74

1.71

3.79
6.66

2.26

2.83

1.83

3.95

3.77

1.29

2.49

3.21

1.48
2.53

5
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Preorbital length

Mean

93.9
92.8

99.0

92.0
90.0

88.0
84.3

85.0
88.0
87.0
83.0
88.1
88.4
88.7
87.0
88.8

86.0

87.6

88.7
82.0

84.5
84.4
86.0

s.d. n
1.89 8
3.50 4
— 1
216 4
335 14
— 2
252 3
000 3
— 2
— 1
— 1
323 8
—_ 2
3.06 3
082 7
3.50 4
424 4
3.70 11
115 3
— 1
1.14 5
305 9
— 2

Braincase length

Mean sd. n
103.7 3.30 13
99.8 349 5
110.0 — 1
104.2 164 5
100.4 2.85 15
99.5 — 2
97.8 450 4
93.0 — 2
104.0 11.00 3
99.0 — 1
950 — 1
959 3.03 10
92.0 — 2
944 119 38
924 270 7
96.3 3.50 4
95.3 3.30 4
93.4 2.68 12
96.4 559 5
90.6 3.13 5
92.3 2.59 13
940 — 1

Breadth horn

Mean

60.2
60.1

63.0

61.3
61.9

60.5
58.3

59.3
62.7
62.0
61.0
58.3
58.5
57.4
59.6
59.8
57.6
58.3

57.1

57.4

53.7

56.8
60.0

bases

s.d.

2.37
2.34

2.22
2.52

1.26

1.53
321
1.77
2.20
2.76
2.36
1.90

2.36

1.49

1.14

3.25
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Nasal length

Mean

45.8
46.8

52.0

44.2
43.9
42.8
48.5
41.0

43.0
46.0
50.0
46.0
47.4
49.5
47.2
46.0
46.8

44.1

45.3

46.0
43.0

43.0
46.1
43.0

s.d.

4.28
3.70

4.49
4.29
3.89

7.48

2.65

2.65

3.57

3.03

3.74

8.18

2.39

3.85

4.06

5.77

n

13
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Anterior
Mean s.d.
19.8 1.14
21.2 1.30
220 —
20.0 1.58
20.0 1.4t
19.0 —
18.5 1.00
16.7 0.58
19.0 —
19.7 1.52
18.0 —
19.1 1.29
19.5 —
10.5 —
19.9 0.38
20.5 1.00
20.3 2.22
194 1.12
19.2 1.30
19.3 0.97
19.6 1.62
20.5 —

Nasal breadsh, -

n

—
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Posterior
Mean s.d. o
21.5 198 13
224 219 5
220 — 1
208 238 5
20.5 156 14
19.0 065 3
185 — 2
10.8 150 4
17.7 058 3
210 — 1
21.7 1.53 3
18.0 — 1
194 126 10
19.5 — 2
21.0 100 3
19.5 1.05
205 191 4
198 189 4
19.2 133 11
19.6 195 5
21.0 —
193 164 5
18.8 1.29 12
205 — 2

G.d. pelzeln;
Somalia

Danakil
G.d. beccari
Baraka

G.d. isabella
Eritrea

Read Sea Hills |
1Jebel Bawati ,
Kassala
Khorasot

G.d. osiris
Nakheila

Sennar

Dongola
Omdurman
Kordofan/Darfur
Ennedi

S. T'chad
Air/Nigeria
Hoggar
Timbuktu

Rio de Oro
2Lower Dra

Tadmeit

G.d. massaesyla
N. Algeria

3Rif i
G.d. dorcas
Tibesti
Egypt/Libya

S. Tunisia



Table 1b - Skull measurements of Gazella dorcas: female

G.d. pelzelni
Somalia
Danakil

G.d. isabella
Amba R,

Red Sea Hills
G.d. osiris
Nakheila
Sennaar
Kordofan/Darfur
S. T'chad

Air

Timbuktu

Rio de Oro
Tadmeit

G.d. massaesyla
N. Algeria
G.d. dorcas
Egypt/Libya

S. Tunisia

They are exceptionally broad and short in the far west (Rio
Morocco) and again in the Red Sea Hills; and exceptionally
along the Nile (especially Nakheila).

Skull length

Mean s.d.
179.0 5.60
174.7 4.31
169.8 5.68
173.0 —
159.0 —
165.0 —
162.3 1.53
1595 —
165.0 7.18
165.0 —
162.7 3.57
163.0 —

n

W NN e

Skull breadth

Mean s.d.
78.0 2.71
78.0 1.00
75.0 —
75.3 1.98
73.5 —
73.0 —
74.5 1.97
75.5 —
69.7 2.31
73.6 1.14
77.0 1.00
76.1 2.34
74.6 —
74.5 1.13
780 —

n

~
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Preorbital length

Braincase lengt),

Mean sd. =n Mean sd. g
92.5 211 4 99.3 2.75 4
91.0 458 3 94.7 231 3
— 93.0 — 1
88.0 3.10 6 93.7 258
— 9.5 — 2
850 — 1 920 — 1
810 — 2 88.5 226 ¢
850 — 2 900 — 2
817 1.15 3 —
79.0 — 2 87.0 — 2
81.8 500 6 873 3.77 7
880 — 1 89.0 — 1
826 283 9 88.0 2.28 11
82.0 — 1 91.0 — 1
de Oro,
narrow

¢) Premaxilla. The typical premaxilla (Table 3) form is

type b, where a point suture is formed with the nasal. In t

Libya/Tibesti group, type c (longer suture) is much more common,

he Egypt/

and to a lesser degree in the western Sahara. In the Red Sea populations
type a (premaxilla fails to reach nasal) is quite common.

d) Horns. Lavauben (1926) notes the existence in gazelles in
northern Algeria of two horn-types in the male, called by him ‘crassicornis’
and ‘gracilicornis’. In the former, the horns are thickset with inturned or

-

Breadth horn

Mean

50.4
51.0

50.0
51.7

51.0
51.0
51.0
50.5

48.2

51.3
49.7

50.0

49.6
53.0
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Nasal breadsh,

bases Nasal length Anterior Posterior
sd. n Mean sd. o Mean sq. 4 Mean ;.4 n
G.d. pelzeln;
261 5 473 153 3 180 100 3 202 076 3 Somalia
255 5 447 611 3 19.7 058 13 207 058 3 Danakil
~ G.d. isabellq
1 39.0 — 1 180 — 1 19.0 — 1 Amba R.
1.94 9 43.1 219 7 180 115 7 193 125 ~ Red Sea Hills
G.d. osiris
- w 440 — 1 170 — 1 170 — 1 Nakheila
- (5000 — 1 170 — 1 150 — 1 Sennaar
I.I.w M 442 440 ¢ 172 110 3 184 114 5 Kordofan/Darfur
43.0 — 2 200 — 1 19.0 — 1 S. Tchad
—_ 383 416 3 — Ai
— ir
1.64 5 —
e —_— — Timbukty
) 4 380 — 2 185 — 2 185 — 2 Rio de Oro
198 7 43.1 261 7 18.0 082 7 189 1.07 7 Tadmeit
G.d. massaesyla
— 2 39.0 — 1 — 17.0 — 1 N. Algeria
G.d. dorcas
2.39 11 40.0 3.70 7 182 087 9 187 091 o9 Egypt/Libya
—_ 1 420 — 1 170 — 1 150 — 1 S, Tunisia

in the latter, more slender and elongated, more
closely ringed and lyrate. Both types, and all intermediates between
them, occur in the same population on the borders of the Atlas; but, as
he notes, only ‘crassicornis’ in the Sahara propet, as well as in the Sudan
wbm Ethiopia form. In the present study, both types have been found
in the Egypt/Libya form as well. Finally in Somalia alone occurs a
third type, in which the tips are barely, if at all, inturned; they become
more and more inturned going northwest through Danakil country,

. The horns are more profusely ringed in the Saharan gazelles than
in those from the Red Sea, though this character is very variable (Table
2a). In some Saharan populations, such as that from Hoggar, the num-



Table 2a - Horn

G.d. pelzelni

Somalia
Danakil

G.d. beccarii

Baraka

G.d. isabella
Eritrea

Red Sea Hilis
Jebel Bawati
Kassala
Khorasot

G.d. osiris
Nakheila

Sennar
Dongola
Ondurman
Kordofan/Darfur
Ennedi

S. Tchad
Air/Nigeria
Hoggar
Timbuktu
Rio de Oro
Tadmeit

G.d. massaesyla

’between
Constantine
& Biskra’

N. Algeria
Rif
G.d. dorcas

Tibesti
Egypt/Libya
S. Tunisia

characters of Gazella dorcas: male

Horn length
Mean s.d.

265.8 19.07 12

Tip to tip

n Mean sd. n

106.4 18.55 12

215.0 14.66 7 924 17.44 7
2270 — 1 670 — 1
2180 698 4 603 17.91 4
223.9 25.93 15 81.9 25.69 14
2302 8.56 S —

1995 — 2 940 — 12
202.3 12.86 3 79.0 16.52 3
201.0 16.37 3 83.3 30.09 3
2207 351 3 1077 7.64 3
2200 — 1 1120 — 1
2340 — 1 900 — 1
240.5 17.46 10 72.7 20.88 10
2620 — 1 1065 — 1
231.7 15.24 11 81.9 16.02 10
2343 16.94 9 83.0 31.70 10
2233 814 4 63.7 29.69 3
238.3 2043 7 65.6 11.06 7
233.1 23.24 13 76.0 21.78 13
2458 1573 8 83.7 25.77 13
2270 — 1 1380 — 1
232.8 21.25 5 722 12.79 5
(2600 — 1) 1600 — 1
201.0 3207 4 740 — 1
235.8 24.18 12 97.8 3420 9
2340 — 2 555 — 2

Span across horns Number of rings

Mean s.d.

115.6 17.59 12
1314 17.89 7

1230 — 1

229.8 13.05 4
145.7 18.66 14
1380 —
134.3 13.32 3

—

142.3 18.34
112.7 35.50
153.0 —

1540 —

137.2 8.38
1545 —

122.0 13.96
134.4 23.29
130.0 6.08 -
138.0 9.73
135.2 12.45
137.3 15.78

[onsy

ey
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et

1510 — 1

132.8 835 5

1340 — 1
144.5 17.46 10
1355 — 2

20
17

17
16
16

17
16
17
21
24

21
16
19
19
20

10

20
21

19
21
21

n Mode Range n

15-20 4
14-19 7
1420 5
15-20 10
14-17 4
15-18 2
11-17 4
15-19 3
13-17 3
16-28 2

— 1
17-23 8
23-24 2
20-24 2
19-23 6
16-19 4
18-26 7
17-27 14
14-28 13

— 1

— 1

— 1

— 1
16-25 13

— 1

Table 2b - Horn measurement of Gazella dorcas:

G.d. pelzelni
Somalia
Danakil

G.d. isabella
Amba R.
Red Sea Hills
G.d. osiris

Nakheila
Sennaar

Kordofan/Darfur

S. Tchad
Timbuktu
Rio de Oro
Tadmeit

G.d. massaesyla
N. Algeria
G.d. dorcas

Egypt/Libya
S. Tunisia

Mean

164.2
1457

188.0
153.3

164.0
158.0
185.6
194.5
152.4
176.3
182.7

172.0

181.1
172.0

Horn length
s.d.

28.41
15.04

14.78

20.16
32.00

36.55
26.26

21.73

Table 3 - Premaxilla types of Gazella dorcas

G.d. pelzelni
Somalia
Danakil

G.d. beccarii
Baraka

G.d. isabella

Eritrea/Red Sea Hills

Khorasot
G.d. osiris

Sudan, E. of Nile

Kordofan/Darfur
Sahara

G.d. massaesyla
Algeria

G.d. dorcas

Tibesti/Egypt/Libya

a

female

~
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As percentage of
males

61.8
67.8

(86.2)
68.5

81.6

(71.6)
77.2
83.9
54.0
75.6
74.3

74.3

76.8
(73.2)

23



ber of rings is low due to the predominance of the ‘crassicornis’ type
of horn.

The longest horns in males (Table 2a) are in Somalia; in other
Red Sea areas they tend to be shorter than in Saharan localities. The
horns of females (Table 2b) follow more or less this same pattern,
except that even in Somalia they are relatively short: in all Red Sea
populations they average under 709, of the length of the males’, whereas
in all Saharan populations they are well over 70%, the only exception
being in the series from Timbuktu.

Conclusions

Six geographic samples of the species in North Africa have proved
readily distinguishable, falling into two major groups. Within at least
three of these samples there are minor variations. The six samples
will here be referred to as subspecies: on characters of colouration most,
perhaps all, individuals can be correctly allocated, and the inclusion of
skull and horn characters completes the separation. Names are available
for all subspecies; they may be characterised as follows:

1) Gazella dorcas pelzelni Kohl, 1886

Localities: Somalia: ‘Somaliland’ (BM, MHNB, MAKB, RMNHL),
Berbera (BM, NHMB, zMB, sMF), Chirfto, Guban (pc), Southwest Somali
border (8m), Garbatu, N. Somalia (zmB), Takasha, near Zeyla (zms),
Warabot (zmB). Danakil, Ethiopia: South of Lake Quetta (Bm), Gaare
(MsNG), Beilul (MsnG), M’Cullo (MsNG), Assab (MSNG).

One of the largest races; horns long, with tips hardly or not at
all inturned, not widely flared, and sparsely ringed; colour bright sandy-
ochre, with well-marked dark lateral flank-band and dark face-stripes,
dark knee-tufts and always at least a trace of dark nose-spot.

This distinctive race, at one time classed as a distinct species, is
connected to the next via the Danakil specimens, which have shorter
horns which are more widely spread and more inturned at the tips.
It is in fact rather difficult to place this latter population, but on balance
they are closer to the Somali than to the Eritrean form.

2) Gazella dorcas isabella Gray, 1846
Synonyms: isidis Sundevall, 1847; littoralis Blaine, 1913

et L= 465

Localities: Ethiopia: Dembelas B
Hw.wc. Abobha (Bm), Anseba River (BMm), HmoBMﬁMvw@MrM:WW Wﬂwm%wﬁv‘
River, Samhar (8m), Duddarp (Pc), Arroweina (pc) gmmmméw mEmMH )
‘Eritrea’ (1z1), ‘Abyssinia’ (Bm). Sudan: Sinkat szvv South of ‘HFWOY
(Bm), Wadi Sharag (pc), Wadi Hafta (BM, PC). ‘Red mmw Province’ Ao N
Bir Kansisrob (rMNH), Mashail (BM, PC), Mohamed Gee] Range wﬁy
Atra Rabai Hills (M), Khorasot (M), Berha (pc), Suakin Amﬁmv me\wm
MM%WW& (BM). Also descriptions of 8 skulls from Jebel Bawati by Mirrer

Generally, a large race, darker and less lively
last, brown-grey with reddish tones; dark markings, i
well expressed. Horns shorter, stouter, more widely s
with inturned tips. )

coloured than the
ncluding nose-spot,
pread than pelzelns,

BraiNe (1913) described a new species, Gazella littoralis, based
on skull characters, while referring isabella to dorcas as a mcv-vmwoommm
As noted by CaBrERA (1929), the skull characters have no value. whaz,.m.
distinguished littoralis from dorcas by its colour: bright reddish fawn
instead of sandy fawn; dark lateral stripe better marked and nose-spot
usually present; but as he had in his preamble said that sabella is « red-
dish-fawn with a distinct darker lateral band », and later in the same
paper described a race of littoralis (osiris) which had the same colour
as dorcas, colour was obviously not intended to be distinctive. The
distribution of littoralis was given as « shores of the Red Sea from Suakin
northwards »; that is to say, it is supposed to represent gazelles from the
Red Sea Hills of the Sudan, as distinct from those of Eritrea.

Specimens from the Red Sea Hills are certainly smaller than those
from Eritrea, but when variation is taken into account this cannot be
made a reason to divide them subspecifically. The horns are more widely
flared. There are no other differences.

The type of Gazella littoralis is the skull and headskin of a male
(8M 11.10.20.6) from ‘Khorasot, Libyan desert’. The Us « Gazetteer of
Placenames » for the Sudan lists two wadis called Khor Asot, at 18.18 N,
36.10 E, and 19.12 N, 36.50 E; either of these would be at the western
edge of the Red Sea Hills in the general vicinity of Sinkat. In series with
the type are two other skulls, both male, from the same locality, as well
as one from the Atra Rabai Hills (not found). The two that are complete
from Khorasot measure 173 and 174 mm respectively (the second of
these is the type): the Atra Rabai skull is only 166 mm long. All are
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