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The question as to whether the black rhinoceros 
occurring in South West Africa should have sub­
specific status o r not, is still a debatable point. This 
uncertainly is mainly due to a lack of sufficient ma­
teria.1 available to workers. During 1966 and 1967 
however , 18 black rhi no skulls were collected 
throughout the north-western sector of South West 
Africa lying to the north of the Ugab River. 

As the black rhinoceros occurring in Zulula nd are 
regarded by most recent workers as Diceros bicon!18 
bicol'7l18, viz. Shortridge (1934 ), Allen (1939), Ro­
berts (1951) , Ellerman (1953 ), Meester et al ( 1964). 
and Ansell (1967), it was decided to compare the 
abovementioned skulls to a sample from the Natal 
population. 

No evidence could be found of sexual dimorphism 
in the skUlls of t he black rhinoceros. Foste r (1965), 
did extens ive work on this aspect and was equally 
unsuttessful. Sexual dimorphism in the skulls does 
not seem to exist and was t herefore disregarded as 
a. f~ctor which might ha ve an influence on any sta· 
lLShcal COnclusions regarding the study. 
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11. TAXONOMY 

Rhinoceroses belong to t he family Rhi nocerotidae 
and is grouped in to the order Pe rissodactyla . The 
black rhinoceros fa lls into t he genus Diccros Gray, 
1821. 

DICEROS BlCORN1S Linnaeus, 1758. 

1758 Rhi1loceros bicQMlis Linnaeus, Syst. Nat. 10th 
ed. 1 :56. "India", but Cape of Good Hope 
according to Thomas (1911 :144 ). 

1803 Rhinocero8 a/ricanll8 Blumenbach, 1\1an. Hist. 
Nat. 1 :156. Cape of Good Hope. 

1836 Rhil!oceros keitloa A. Smith, Rept. Exped. 
Expl. Cent ral Afr .. 44 "Country nort h and 
south of Kurrichainc" ( Marico district, west­
ern Transvaal), 

1837 Rhh!OCBrOS ketloa A. Smith, CaL S. Afr. Mus. 
7 " 180 miles N.E. of Latlakoo", 

1842 Rhinoceros biconl'is Var. B. Rhinoceros gar­
doni Lesson, Nouv. Tabl. Regnc Anim. 
Mamm. 159. nom. nud . 

1845" RhiJwcer08 niger Schinz, Synops. Mamm. 
2 :335. Chuntop near Me Mitchell. Kuiseb 
district, South West Africa (Shortridge, 1934. 
l'olamm. S.W.Africa, 1 :412 F ootnote). 

1845 

1898 

1922" 

1934 

1947 

Rhi71OCeroS camper; Schinz, loc. cit. Cape of 
Good Hope. 
Rhinoceros bicorlli.'l capellsis Trouessart, Cat. 
Mamm. Vivo Foss. 757. Cape of Good Hope. 
Opicer08 occide'lltalis Zukowsky, Arch. Na­
t urgesch. 88A, 7:162. Kaokoveld-Cunene re­
gion, northe rn South West Africa. 
Diceros biC0T7118 Shortridge, Mamm. S.W. 
Africa, 1 :412 South West Africa. 
Dicerps bicol'7l18 plluyalla Potter & Mitchell, 
Field, 190 :385. Hluhluwe Game Reserve, 
Zulula nd, Natal. 

.. Described forms from o r possibly from South 
West Africa. 

ITt. COMMENTS ON TAXONOMY 

Captain Alexander travelled t hrough South West 
Africa during 1836 and 1837. In his 'Travels in the 
In terior of South Africa' he publishcd a description 
of a black rhinoceros he came across at Chuntop near 
Moun t Mitchell. According to Alexander t hese ani­
ma ls were well over six foot tall. Their horns were 
mounted loosely on the forehead a nd while browsing 
the animals would strike t he horns against each 
other causing a clacking noise. Whenever the ani­
mal became a larmed the two horns would stiffen, 
a nd the animal would be ready to de fend himself. 
Schinz (1845) in his monograph. 'Synopsis Mamma­
Hum' named a species Rhinoceros niger alter Capt. 
Alexander 's description , which Is also listed in Gray 
(1867). 
In his publication 'On some Cranial and Dental 
Characteristics of the existing Species o f rhinoceros' 
Flower (1876) omitted the species Rhhloceros niger 
probably due to a lack of material. 
In 1922 Zukowsky descr ibed a species, Opsiceros 
occidental'is from northern Kaokoveld. The general 



Plate 1. Black rhinoceros in a typical stance. 



Plate 2. F emale black rhinoceros in the Etosha National 
Park showing the two horns of nearly eq ual le ngth. 
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distribution of this animal was published in 1924. 
According to Zukowsky they occurred in isolated 
localities as far south as the lower Ugab River. 

According to the distribution patte rn of the black 
rhinoceros in South West Africa before 1900 they 
occurred a long the western s ide of South West Af­
rica mainly in the escarpment zone. Alexander's 
map show Mt. Mitchell to be situated at the present­
day Nauk luft Mountains. Zoogeographically Mt. 
Mitchell and t he Kaokoveld belongs to the same 
entity. No ecological barriers eg. mountain ranges 
or perennial rivers, exist between these two locali­
ties to stop any gene flow. If it is further taken into 
consideration that Rhinoceros 71iger was only based 
on a descriplion in a travelogue and not on any ac­
tual measurements the existence of two species of 
black rhinoc~ros in South West Africa seems to be 
a very remote possibility. 

Shortridge (1934) regarded it as unlikely that 
O]Jsiceros occidelltalis Zukowsky 1922, would be 
dislinguishable from the typical Diceros biconl1s. 
Even if this would be the case it still would be a 
synonym of Rhilloceros niger Schinz 1845. which 
would antedate it. 

Roberts (1951), and ABen (1939). both regarded 
Rhinoceros niger and Opsiceros occidentalis as 
synonyms of Diceros biconl~ bicomis. 

In 1965 Zukowsky published his r evision on the 
genus Diceros. In this he re<::ognises both Diceros 
bicornis niger Schinz 1845, and Diceros bicornis 
occidetJtalis Zukowsky 1922. In this work he also 
acknowledged the existence of Diceros bicornis 
keitloa A. Smith 1836. The latter form has first 
been shown by Selous (1881 to be a synonym of 
Diceros biconlis, a view held by most workers 
thereafler. Smith described this species from north 
of the present day Kuruman and the map published 
by Zukowsky shows the locaHty to be in the upper 
reaches of t he Limpopo drainage system. In the 
Kaokoveld however. at least three animals are 
known to exist (Plate 2) which would satisfy some 
of t he external cha.racteristics described by Smith 
(1836) page 2 for Rhinoceros keHloa viz. " ... the 
two horns are of equal, or nearly equal length". 

Hopwood (1939). and Ansell (1967). both accepted 
the possibility of the existence of a separate sub­
species in Angola based on skull characteristics 
which would then a lso include the South West Af­
rican form. Hopwood however did not name t he 
subspecies due to insufficient materiaL Ansell sug­
gested the name Diceros bicoNlfS 1!iger Schinz 
1845. 

The validity of a subspecies In South \Vest Africa 
(and Southern Angola) is therefore still in ques­
tion. 

IV. ANALYSIS OF CRANIAL 
MEASUREMENTS 

As already mentioned eighteen skulls were found 
in South West Africa. Twenty skulls were obtained 
from the collection at the Hluhluwe Game Reserve, 

Natal. From all these skulls the following measuf'(>· 
ments were taken (See fig. I ), 
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F'igu~ 1. Lateral, dorsal and ventl'lll views of a rh inO 
skull. showing points between which measurements were 
taken. 



TABLE 1. Dicero8 bicornis skull measurements from a South West African sample 

Skull a / a I b/ b c/c 

1 - 57.5 22.9 

2 - - 22.3 

3 55.7 50.2 21.6 

4 63.0 56.1 21.6 

5 56.5 46.7 20.8 

6 63.3 57.8 21.8 

7 59.4 54.2 24.2 

8 57.0 52.8 22.3 

9 56.5 51.2 19.9 

10 59.0 53.7 23.1 

11 58.4 54.8 21.9 

12 58.2 52.3 19.3 

13 61.2 57.3 21.8 

14 59.8 20.0 

15 60.5 51.0 22.5 

16 55.2 46.8 20.3 

17 59.8 53.8 23.3 

18 55.5 53.1 20.7 

a/a: Greatest length i.e. condylo-nasal 

b/b: Greatest length i.e. occipito-nasal 

c/ c: Anterior orbital width 

d/ d: Nasal length 

e/e: Nasal width 

f/ f: Length of upper tooth row 

d/ d 

-
-

-

-

18.5 

20.9 

-
18.6 

17.9 

-

18.7 

19.5 

-

19.8 

-
18.2 

-
18.3 

e/e f / f g / g I h / h 

- 27.3 34.2 12.2 

18.2 28.3 33.7 12.0 

- 25.7 32.6 10.8 

- 27.1 34.1 11.4 

15.9 39.9 31.1 11.9 

16.3 27.9 34.8 12.1 

- 27.4 35.4 12.1 

17.2 27.5 33.5 10.8 

14.3 26.4 30.4 10.3 

- 26.5 33.3 11.7 

16.3 26.3 32.9 12.0 

17.7 27.6 33.1 12.0 

- 27.1 32.7 11.6 

16.4 27.6 31.0 10.8 

- - 33.4 11.9 

16.5 26.7 32.4 11.8 

- 28.3 33.6 11.5 

- - - 10.7 

g/g: Zygomatic width 

h / h: Post. orbital constriction 

iii: Palatine length 

i/ i 

20.7 

19.3 

19.6 

21.2 

18.8 

20.3 

19.8 

19.6 

18.6 

22.2 

18.6 

17.7 

19.9 

19.4 

-

-

20.1 

-

j / j: Post. edge palatine-basilar length 

k / k : Interperygoid width 

j / j I k / k 1111 post 1111 ant I m / m I n / n 0/ 0 

-

29.5 

26.8 

31.9 

30.3 

31.8 

29.1 

26.8 

27.9 

30.8 

29.6 

29.9 

30.9 

30.2 

28.9 

29.1 

30.5 

-

6.2 4.9 2.4 26.9 45.5 23.5 

7.2 4.1 1.5 27.5 45.3 25.2 

6.5 3.9 1.4 - - -
6.3 3.4 1.4 24.8 46.0 24.2 

- 4.1 1.8 - - -

6.4 4.7 1.7 - - -

6.5 4.4 1.6 27.3 47.3 24.6 

5.8 4.3 1.9 - - -

6.1 3.5 1.5 - - -

6.9 4.4 1.6 26.2 44.5 22.6 

7.8 4.6 1.8 26.7 46.4 24.1 

7.5 4.6 1.7 26.5 45.8 24.3 

6.7 4.0 1.8 25.7 45.6 26.5 

3.8 1.3 27.8 45.6 25.8 

- 4.0 1.9 - - -

- 3.7 1.6 - - -

7.2 3.8 1.8 - - -

- - 1.8 - - -

1/1 post: Lacrimal length from post. edge of 
foramen 

111 ant: Lacrimal length from anterior edge of 
foramen 

m/ m: Length of lower tooth row 

n / n: Greatest length of lower jaw 

0/ 0: Greatest height of lower jaw 
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TABLE 2. Diceros bicornis skull measurements from a Natal sample 

Skull \ a / a \ b/ b I c/ c I d/ d 

1 56.9 54.5 21.7 

2 56.7 53.0 21.5 

3 59.6 57.2 24.0 

4 51.7 49.1 21.0 

5 51.2 47.6 22.3 

6 52.5 47.5 20.0 

7 51.2 48.3 21.3 

8 44.3 41.5 16.8 

9 52.5 48.8 19.9 

10 49.4 46.5 19.4 

11 54.0 50.7 19.1 

12 48.4 44.9 19.2 

13 43.9 38.5 18.0 

14 48.3 44.3 19.1 

15 50.4 48.9 20.7 

16 51.7 48.2 18.7 

17 54.1 47.1 20.0 

18 52.0 47.7 21.9 

19 55.2 53.3 22.3 

20 51.1 48.9 19.5 

a / a: Greatest length i.e. condylo-nasal 

b/ b: Greatest length i.e. occipito-nasal 

c/ c: Anterior orbital width 

d/d: Nasal length 

e/e: Nasal width 

f / f : Length of upper tooth row 

19.2 

18.9 

16.2 

17.3 

18.4 

17.1 

17.7 

14.7 

16.1 

16.1 

18.0 

16.9 

15.5 

16.9 

18.0 

17.2 

18.4 

18.0 

18.5 

17.5 

e/e f / f \ g/ g \ h / h I i/ i 

16.0 26.7 32.3 11.1 

16.0 29.1 33.1 11.6 

13.9 28.3 34.3 11.9 

15.1 24.7 31.1 10.2 

15.7 26.9 34.3 10.6 

14.7 25.7 30.7 10.3 

16.2 24.0 32.1 10.2 

12.1 19.4 25.9 9.3 

14.6 24.6 31.1 10.9 

14.6 23.8 30.0 10.0 

11.3 19.5 26.5 9.2 

15.0 24.4 29.4 10.2 

12.6 19.4 26.7 9.6 

15.0 24.6 29.3 10.1 

16.1 24.9 30.8 10.1 

13.9 23.9 30.4 9.4 

16.8 27.6 30.9 10.1 

15.6 25.4 30.1 10.4 

16.5 27.8 32.5 11.7 

15.1 25.1 30.7 10.8 

g/ g: Zygomatic width 

h/ h : Post. orbital constriction 

i/ i : Palatine length 

20.0 

20.5 

20.6 

18.3 

18.7 

18.5 

16.6 

15.6 

18.5 

17.3 

16.0 

17.1 

14.9 

17.1 

17.9 

18.1 

16.3 

18.7 

19.9 

17.9 

j/ j: Post. edge palatine-basilar length 

k/ k: Interperygoid width 

j / j I k/ k 11/1 post \lIl ant I m/ m I n/ n 0/ 0 

29.5 

28.2 

28.9 

27.5 

29.2 

27.7 

27.1 

25.1 

27.1 

28.5 

30.4 

27.1 

23.8 

27.1 

26.7 

24.3 

29.3 

26.1 

27.3 

28.3 

7.4 4.3 1.8 24.4 44.0 23.7 

9.2 4.4 1.8 26.5 43.7 23.4 

7.8 4.4 2.1 23.1 44.3 22.5 

6.5 3.8 1.7 26.5 41.1 21.2 

6.5 4.6 2.1 26.2 43.7 22.2 

6.9 4.4 2.0 26.2 43.3 23.9 

6.6 4.1 1.8 25.2 42.4 22.7 

6.6 3.3 1.5 22.0 37.7 18.9 

6.9 4.1 2.0 23.6 43.1 23.1 

7.1 4/ 1 1.9 28.8 41.6 21.0 

6.5 5.4 2.9 22.9 41.3 24.1 

7.3 3.4 1.6 23.6 40.2 21.1 

7.1 3.3 1.8 20.2 34.7 18.4 

7.1 3.6 1.5 24.0 39.9 21.1 

6.1 3.9 1.8 24.4 41.7 21.8 

6.7 3.6 1.7 27.5 43.8 23.3 

6.3 4.6 2.3 24.7 44.6 24.3 

7.3 3.8 1.6 24.8 41.3 21.1 

8.0 4.8 2.0 26.8 43.5 23.1 

6.2 3.9 1.5 26.9 43.7 22.3 

1/1 post : Lacrimal length from post. edge of 
foramen 

III ant : Lacrimal length from anterior edge of 
foramen 

m/ m: Length of lower tooth row 

n/ n: Greatest length of lower jaw 

0/ 0: Greatest height of lower jaw 



TABLE 3. A comparative analysis of Diceros bicornis skull measurements obtained from a South West African and a Natal sample. 

I a/a I bi b I c/c I did I e/e I f/f I gig I h/h I iii I j/j I k/k 11/1 postllli ant I m/m \ n/n \ 0/0 

Sample size n S.W.A. 16 
NATAL 20 

Mean S.w.A. 58.6 
NATAL 51.7 

Variance S.w.A. 6.43 
NATAL 14.99 

Standard deviation 
(SD) S.w.A. 2.537 

NATAL 3.871 

Difference of means 6.9 
Standard error (SE) S.w.A. 0.634 

NATAL 0.27 

Standard error of the 
difference (SEd) 0.687 

SEdx3 2.061 

Coefficient of difference 
(Mayr et aZ.) 1953) (CD) 1.064 

a/a: Greatest length i.e. condylo-nasal 

b/b: Greatest length i.e. occipito-nasal 

c/ c: Anterior orbital width 

did: Nasal length 

e/e: Nasal width 

f/f: Length of upper tooth row 

17 
20 

52.9 
48.3 

10.82 
18.32 

3.289 
4.28 

4.6 
0.798 
0.95 

1.24 

3.72 

0.606 

20 9 0 16 17 
20 20 20 20 20 

21.6 18.9 16.4 17.0 33.0 
20.3 17.3 14.8 24.8 30.6 

1.72 0.91 1.23 1.18 1.62 
2.90 1.376 2.16 7.68 5.31 

1.31 0.953 1.109 1.08 1.27 
1.702 1.117 1.469 2.771 2.304 

1.3 1.6 1.6 2.2 2.4 
0.308 0.317 0.350 0.263 0.300 
0.380 0.762 0.328 0.619 0.515 

0.487 0.409 0.467 0.672 0.595 

1.461 1.227 1.401 2.016 1.785 

0.431 0.772 0.620 0.597 0.671 

g/ g: Zygomati~ width 

h/ h: Post. orbital constriction 

i/ i: Palatine length 

20 
20 

11.5 
10.3 

0.35 
0.58 

0.59 
0.761 

1.2 
0.139 
0.170 

0.107 

0.327 

0.888 

j/j: Post. edge palatine-basilar length 

k/k: Interperygoid width 

15 
20 

19.7 
17.9 

1.25 
2.54 

1.118 
1.593 

1.8 
0.288 
0.344 

0.448 

1.344 

0.663 

16 14 17 18 9 9 9 
20 20 20 20 20 20 20 

29.6 6.7 4.1 1.6 26.6 45.8 24.5 
27.4 7.0 4.0 1.8 24.9 41.9 22.1 

2.30 0.16 0.18 0.06 0.88 0.66 1.38 
2.92 0.051 0.29 0.10 4.22 6.03 2.59 

1.516 0.028 0.424 0.2449 0.938 0.812 1.174 
1.708 0.084 0.1702 0.100 2.05 2.455 1.609 

2.2 0.358 0.1 0.2 1.7 3.9 2.4 
0.379 0.37 0.102 0.057 0.31 0.27 0.391 
0.382 0.52 0.038 0.022 0.459 0.549 9.359 

0.538 0.608 0.0014 0.0032 0.553 0.609 0.530 

1.614 0.228 0.0042 0.0096 1.659 1.827 1.590 

0.682 0.3 0.168 U.:JI:S.l 0.568 0.193 0.862 

1/ 1 post: Lacrimal length from post. edge of 
foramen 

111 ant: Lacrimal length from anterior edge of 
foramen 

m/ m: Length of lower tooth row 

n/n: Greatest length of lower jaw 

0/0: Greatest height of lower jaw 
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a / a: length of the skull between the premaxilla to 
the posterior extention of the occipital bone. 

b/ b: Length of the skull between the premaxilla to 
the posterior edge of the condylus. 

c/ c: Width at the anterior edge of the orbital. 
d / d: Length of the nasals medially from the 

posterior to the anterior edges. 
e/ e: Extreme width of nasals. 
f/ f: Length of upper toothrow from anterior edge 

of the first premolar to posterior edge of the 
last molar. 

g/ g: Greatest zygomatic width . 
h / h: Narrowest width of the post orbital constric­

tion. 
ii i: Palatine length between foramen palatinum 

and choane. 
j / j: Length from the posterior edge of the pala­

tines at choane to the basioccipital at foramen 
magnum. 

k/ k: Interpterygoid width. 
1/ 1: Distance between the anterior orbital foramen 

and the sub-nasal immargination when 
measured from: 
1/ 1 ant: anterior edge of the anterior orbital 

fora men and 
1/ 1 post: posterior edge of the anterior orbital 

foramen. 
m/ m : Length of lower toothrow fro m the anterior 

edge of the premolar to the posterior edge of 
the last molar. 

n/ n: Greatest length of the lower jaw fro m the 
anterior edge of the symphysis to the posterior 
edge of the angular process. 

0 / 0: The g reatest height of the lower jaw. 

These measurements were taken with a steel slide­
caliper and a calibrated steel tape. All these 
measurements are given in tables 1 and 2. The 
measurements are given in centimetres. 

The measurements taken from Natal and South 
West Africa were then analysed statistically. 

Measurements taken from the South West African 
skulls are on the average larger than measurements 
taken from the Natal skulls. with two exceptions 
viz. mean interptergoid width and lacrimal length 
from the anterior edge of the foramen. The latter 
two means are smaller in the South West African 
black rhinoceros' skulls. 

The determine whether the difference in measure­
ments between the two rhino samples were sta­
tistically significant the standard error of the dif­
ference between the two groups of means was cal­
culated. The follow ing formula was used (Mayr, 
Linsley and Usinger, 1953). 

SE, _ I (SEm ,)' + (S Em ,)' 

where SEd Standard error of the difierence 

SEmI Standard error of means of first 
group of measurements (South 
West Africa ) . 

SEm2 = Standard error of means of second 
group of measurements (Natal). 

The results obtained can be seen in table 3. The 
difference between the different arithmetic means 
Is over three times the SEd in almost all the 
measurements - thus statistically significant. Only 
the anterior orbital widths show no significant dif· 
ference. 
The various skull measurements were then subjected 
to Mayr, Linsley and Usinger's (1953), interpreta ­
tion of the "75 per cent rule" parameter. They sug­
gest the acceptance as a standard of subspeclfie 
separation that 75 per cent of population A be dif ­
ferent from 97 per cent of population B. This would 
then mean that about 90 per cent of the individua ls 
of A are different from about 90 per cent of the 
individuals of B. 

In calculating the coefficient of difference (C.D.) 
the following formula was used (Mayer et aI, 1953) ; 

~" B - r-, " A 

C D. = SNo<-,- +-c"CS"'O'-B 

The value which corresponds to the standa rd of sub· 
specific difference (75 per cent A from 97 per cent 
B) = 2.56/ 2 = 1.28. Then, if the C.D. exceeds 1.28, 
it seems probable that it will be advisable to sepa­
rate the two populations subspecifically. At this 
value about 90 per cent of A is different from about 
90 per cent of B. 

The following results were obtained using this pro­
cedure. (Table 4). Only seven of the measurements 
show a magnitude of joint nonoverlap of more tha n 
75 per cent; greatest skull length has a joint non­
overlap of more than 85 per cent and greatest length 
of the lower jaw has a jOint nonoverlap of more 
than 88 per cent. This indicates that no subspecies 
difference exist. 
TABLE 4. Percentage joint nonoverlap of partia l­
ly overlapping skull measurements of black rhino 
populations in South West Africa and Natal asso­
ciated with values for coefficient of difference 
(C.D. ) 

Measurement 

(Conventional level of sub­
specific difference) 

Greatest length of lower 
jaw 

Greatest skull length 
(condylo nasal) 

Post. orbital constriction 

Height of lower jaw 

Nasal length 

Length from post. palatine 
to basilar 

Zygomatic w idth 

Joint 
C.D. nonover lap 

per cent 

1.28 90 % 

1.193 more than 88 

1.064 more than 85 

.888 more than 80 

.862 more than 80 

.772 more than 75 

.682 more than 75 

.671 nearly 75 

All the other measurements were below this level. 



To determine the correlation between grea test skull 
length and palatine length the following formula 
was used: 

The following r values were found for the two 
populations 

S.W.A. r = 0.544 and NATAL r = 0.788. 

These values show that there does exist a correla­
tion between the total length of the skull and the 
length of the palatine. This correlation seems to be 
more marked in the South West Africa population. 
To determine whether the statistical r values differ 
significantly they were then subjected to t he t test. 
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e 
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100 200 
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r = 0.544 
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This shows that the values of r do not differ signi­
fican tly. 
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Figure 2. Regression lines of greatest skull length to palatine length for a South West African sample and a Natal 
sample of black rhinoceros. 
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The coefficients of regression between greatest skull 
length and the length of the palatine were also de­
termined. This method is discused by Bailey ( 1959). 
The basic observation are in pairs of assiclated ob­
servations, represented by x and y (For x and y 
values see al a and ii i in tables 1 and 2 ). The follow­
ing factors are determined for each sample: n, x, 
y. x', y', and xy. 

The fOllowing quantities are now calculated to give 
t he estimated variances and estimated co-variance. 

(x) ' 
Sx'= x'-

n 
(y)' 

Sy' y' ---

c = xy 

n 
xy 

n 
where Sx' = estimated variance 

Sx' = estimated varience 
c = estimated co-variance 

The true regression line for the regression of y on 
x Is given by: 

y a + bx 
where a = observed frequency 

b = estimated regression coefficient. 

The true regression coefficient b is detennined by: 
c 

b =-­
Sx' 

and the constant a by: 
a = y - bx 

The regression lines of greatest skull length to the 
length of the palatine are shown In figure 2. These 
repl'esent both the black rhinoceros population in 
<"..outh Wes t Africa and that occurring in Natal. 

V. DISCUSSION AND CONC LUSIONS 

As shown earlier only the description of occidentalis 
Zukowsky 1922. is edequate enough for further con­
s ideration although it is antedated by tliger Schinz 
1845. In his original discription Zukowsky describes 
the skull of Opsiceros occidentalis as follows: 

"Schadel : VerhaltnismaBig brcltcr und kurzer als 
bel O. bicon!is" 

As seen under the previous heading, the mean of the 
greatest skull length of the South West African 
specimens exceeds t hat of Nata l with 6.9 ems. How­
ever this characteristic also shows a joint nonover­
lap of more than 85 per cent, close to the conven­
tional level of subspecific difference. The mean 
Width of t he skull at the zygomatic arch is also 
larger (2.4 cm) in the South West Mrican popul­
ation. Taking the skull measurements as base it can 
be reasoned that in the South West African speci­
mens the animals should on the average be larger 
than those animals occurring in the Natal popula-

t ion. In his description of Op$iceros occidentalis Zu­
kowsky 1922. however. describes the animal as fol_ 
lows: 

"Allgemeine Kennzeichen : Viel kleiner als O. 
biconlis und verwandte Formen". 

According then to the abovementioned it seem that 
Zukowsky's claim for a separate species and even a 
distinct subspecies for South West Africa is ground­
less. 

That the tendency exists in t he South West African 
black rhinoceros population to differ from the Na­
ta l popu lation is clearly illustrated in figure 2. This 
tendency. however. is shown by the 75 per cent 
parameter to be still below the convenUor.ai level of 
subspeciJic difference. The black rhinoceros popula­
t ion in South West Africa and that occurring in 
Natal are thus below the conventional level of sub­
specific distinctness. Diceros bicornill niger Schinz 
1845. and Diceros bicon!is occidetltalis Zukowsky 
1922 are therefore synonymous to Diceros biconJi.s 
bicoNlis Linn 1758. 

V I . SUMMARY 

Sixteen measurements were taken of each of the 18 
black rhinoceros skulls collected in South West 
Africa. Similar measuremen ts were then taken of 
each of the 20 skulls collected in Natal. These 
measurements were then analysed statistically. 
Mayr. Linsley and Usinger's (1953). interpretation 
of the 75 per cent rule parameter was used. The 
coefficients of regression between greatest skull 
length and the length of the palatine were also de­
termined. The statistical analySiS of these measure­
ments showed that a tendency ex ists in the South 
West African black rhinoceros to differ from the 
Natal population. This tendency is still below the 
convent ional level of subspecific difference. 
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