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It h8s long been known that the fauna ot the African conti­
nent includes a great number of animals which once ranged 
far and wide in the northern hemisphere. Some of these, such 
as lions, hyamas, rhinoceros, and hippopotami, lived in western 
Europe so recently as Pleistocene times, retreating therefrom on 
the approach of the great ice-sheet. A little earlier, during the 
latter part of the Tertiary period, the noblest element of the 
modem African fa.una, the antelopes, elephants and giraffes, were 
all represented both in Europe and Asia: there was even a parti­
cular resemblance to our own South African fauna, inasmuch as 
kudus, springboks, and gazelles, have all been found in Pliocene 
-deposits of those continents. At a much earlier period, in Upper 
Oligocene times, the bird fauna of We'ltem Europe wa.s akin to 
that now found in Africa. Secretary birds, ibises, parrots, and 
trogons, had already made their appearance in France; and the 
·swamps of that country were infested by typical crocodiles. 

PROBABLE SounCE OF THE AFRICAN MAMMALIAN FAUNA. 

It is indeed perfectly clear that most of the present day 
mammals and birds of Africa are not peculiar to the continent, 
but are relics of, or perhaps refugees from, the life of the Tertiary 
period, a, life which enjoyed much wider distribution, ranging 
more or less throughout Europe, A8ia, and North America. 

There was a time in the history of Africa when the higher 
vertebrates seemed to have a. very promising future. Through­
'Out the Ka,rroo system of roclrs. there have been found the 
fossilised remains of a most prolific and variable reptilian fauna. 
Amongst those reptiles were forms turning definitely in the direc­
tion of mammals, and one of them. Tritylodon, is indeed regarded 
as the earliest known mammal. "'hat became of that fauna we 
tio not know, our knowledge of the terrestrial life of Africa during 
Mesozoic and Tertiary times being most imperfect. But, with 
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PRESIDENTIAL ADDRESS-SECTION D. 97 

regard to the ancestry of the present-day mammals of Africa, It 
may be stated that, except in a few doubtful cases hereafter 
mentioned, all the positive facts now available suggest their 
origin, or at any rate their dispersal centre, ill the northern 
hemisphere. In some cases, e.g., the horses and the carnivores, 
the ancestries have been traced quite definitely in the Tertiary 
rocks of Europe and North America. In other cases, with less 
complete ancestry, the past and present distribution is best inter­
preted in terms of a centre of dispersal in the north, whence they 
have radiated out in various directions, the earliest types being 
pushed furthest away from that centre by their more specialised 
descendants. Thus, antelopes, now most abundant and varied 
in Africa, seem to have had their centre of dispersal in Asia. 
Muoo the same ma.y be said of the giraffes, hippopotamus, pigs, 
rhinoceros, zebras, jackals, monkeys, anthropoid apes, and 
lemurs; whilst even man himself, on the distribution data, had 
his centre of dispersal somewhere about the great plateau of 
Central Asia. 

On these facts, the African continent ha.s been a comparatively 
passive region. It has merely received successive invasions of 
refugees from other regions. The earliest invasions of placental 
mammals, arriving about the beginning of the Tertiary period, 
and then comparatively undifferentiated, may still have lingering 
representatives in such forms as the golden-moles and the dassies. 
There were, without doubt, many forms which have completely 
disappeared, such as the simplest creodont carnivores and very 
generalised ungulates, including puny members of a stock which 
afterwards became the progenitor of elephants. The last inva­
sions included elephants and mastodons, zebras and other 
single-toed equines, various cats and jackals, baboons and chim­
panzees, and a host of modern ungulates. In the long interval 
between, there had appeared such forms as primitive monkeys 
and even archaic anthropoids (Propliopithecus) as early as Lower 
Oligocene times, and lemurs probably earlier; then Anthraco· 
theres, rhinoceroses and Dinotheriums in Lower Miocene times,' 

and the three-toed horse, Hipparion, lived in Northern Africa from 
an unknown period up to the Pleistocene. Each invasion caused the 
disappearance of many earlier types through competition, and in 
this manner Creodonts ga.ve place to true Carnivores, Anthraco­
theres to hippopotami, and Hipparions to horses: other compa.ra·, 
tively simple types like lemurs and okapi, and that primitive 
ruminant, the water-chevrotain (Hya:moschus), saved themselves 
by retreating to dense forests, or to limited and peculiar habitats. 

This conception of Africa as a mere recipient of animal life, 
outside the arena of progressive evolution, is based principally 
on mammalian evidence. The evidence is, however, somewha.t 
deficient, not merely in the imperfection of the f9ssil record in 
Africa, but also in th€ difficulty of correlating in actual time the 
geological periods of distant regions. As an instanc€ of the l~tter 
difficulty, let us glance at a statement made by one authority2 on 
the ruminants: "Their representatives in the Oligocene of North 
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AlfrA ~Fayum) II>re much more primitive than the eonte}npoFatr;1' 
ariiodaetyl6 0f Europe." Now this iiS an important pari of the> 
evidem::e th8!t ruminants originated in the north l'a.thel' tba.llI' jla 
Afriea, but there is certainly an assumption in the stlltem:ent 
th.n the Oligooene periods of Europe and of Fayum were OOlltem-' 
i1oraneou8. Various other ins-tanees are now kn~n, wooFe pre-­
decesSOl"8 or ancestrru forms of modern groups oceur as fos-sil8, 
~th jn the northern hemisphere IJIld in Africa.. In. th€se eases, It 

rmrthem origin, or a northern centre of dispersa1 is deduced ~ 
the alleged fact that the same form makes its appea.r&I'l.ce in 
Afrielt at a. ]:ater geological- period t:1an in the nOFthem hemi­
_J1here;- Oil", compa.ring the forms fit! the same geological period: il'l' 
the two regions, those of the north arE' relatively more a-dvllnced 
if.l. strui(')ttae. The focts of present-day distribution eer1!MBly 
.eem to be in general a.cooll"da-nee with this principle', f0r-, 'bn>9:dly 
speaking, the present day mammalian faun·a of Africa is like tr&ai\­
of Eurasia towards the end of the Tertiary pe-riod; and, ftlrther, 
it is also claimed that the existing mammalian faulla of the 
Holal'ctic region includes practicalIy aU the last products. of 
evolution, each particular form of that region being structumlly 
more speciali;;ed than any relatives it may have in tbe southern. 
hemisphere. as illustrated by the case of th(' northern Cervi.dl;s­
and the West African Hy(emollchus. 

Such if; the essence of the argument for the theory of a. 
l'lortJbem origin ()f the sQC'Cessive mammal~an faunas 0·£ Africa.: j,t 
involves this a-ssmIlption-tbat each division of the TertftiJ"Y 
fl'l'lriod as now classitioo hy palreontologists is more or less 00ft­
temporalleous in Europe and Africa: and it derives its ch~f 
support from the data of present-day distribution in so far &8 it 
etll be shewn that the northern forms are more advanced thim 
,he BOu'them on-es. 

Yet, it would .be ridiculous to suppose that so large a eon­
tinent, with vaned physiography and climate. can have been 
utterly unprogrcR."i,'e. 'Ve know indeed that several isolated 
regions in the southern hemi:,pherr, Australia, South America 
and even Madagascar, have been important centres of mam­
malian evolution. Thus, making g{'!nerOllf\ allowance for the­
distra-eting influence of repeated invasions of virile stocks from 
the north. one must expect to find some truly autochthonous 
groups in Africa. Professol' ORborn. in hi,; " Age of Mammals." 
has urged the claims of Africa. to be regarded as a great centre 
of independent evolution, although the only modem terrestrial 
mammals fOi' which he could find definite evi-dence of original 
Africa.n ancestory are the elephants and the dassies. fosst} form~ 
C)f which have been found in the early Tertiary depositR- of Fayum 
in Egypt, and of the latter in East Africa also (mid·Ter'iary). 
With regard to these groups, Osborn'" conclusion certainly 8eems 
probable. yet is not the onlv possible one: fOt" we may note that 
MIl(' of the earliest stages of dassie phylogeny have .yet 
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heeu found, and that, although the eadiest stage" of Probo&­
cidean phylogeny are known only from the Fayum deposits, yet 
during the middle and latter part of the Tertiary period, the 
.centre of elephant and mllBto.don dis-perIlS I was in Asia. But, 
whilfit we must ~mspend judgment on this problem until more 
material is availahle from the e&'ly Tertiaries of Africa and 
Eurasia, we may, nevertheless, rooognUJe the existence of trul:y 
.autochthonous African genera and of groups of genera. Van01.\S 
characteristic elements of emr fauna, such ail the warthogs, tUe 
.duikers, and the steinbok, are peculiar to Africa, a.nd quite UD­

lmown ih fossil form elsewhere. There are, moreover, certain very 
.(.listinctive mammals only known from the Eocene of Fayum, tmch 
as Arsinoitherium, a large ungainly creature with Ii pair of mas­
sive horns implanted on the snout; there is also Propliopithecus, 
which is held to be directly a.ncestral to the gibbons and to aJI the 
higher anthropoids, including man himself,3 which venerabk form, 
be it noted, is said to be distinctly higher than the contemporary 
ParapithccUB of the Lower Oligo~ene of Europe. These facts 
point to the probability of 130me independent evolution within this 
continent at various geological periods: although, I fear tha.t we 
must abandon all claim to priority in the grandest of living 
faunas and with it the pet theory of OUl' popular writers-that 
South Africa is the cradle of the human race! 

The doctline of northern origins and northern cen·tres of 
dispersal has been widely accepted alllQngst zoologIsts, aDd there 
ili\ a distinct tendency to interpret the distribution of all groups 
of animals, and .perhaps also of plants, in terms of this theory. 
It is surprising to note. how all facts that seem to point -to a 
contrary conclusion are subordinated. Thus, <IDe well-known 
entomologist,' after presenting the data of bumblebee distribu­
tion, expressed himself as follows: .. If these data were taken by 
themselves, a very good case could be made out fo.r the idea that 
the Bombidre originated in South America." But he rejected such 
{!xplana.tion for several reasons, amongst which was placed .first 
j,n order of importance the following: «Such does not seem to 
have been the history of groups concerning which we have fossil 
-evidenc.e. " 

Another authority' 011 Ba.trachia writes us follows: " All the 
families of frogs and toads, except t.he Brachycephalid.e, 
seem to have originated in the Holarctic regions, or at least in 
the northern hemisphere, and to have pushed southwards into 
f!outhern regions." This is not based on any palreontological data, 
for, as he tells us quite plainly, " the fossil record gives little 
aid in detem1ining the past history of the Salientia nor 
does the fossil record suggest early centres of dispersal widely 
removed from present ranges." On examining the only data 
actually available, that of present-day distribution, it is perfectly 
clear that such It concluRion could not have been reached inde­
pendently, considering the almost complete absence of primitive 
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100 PRESIDENTIAL ADDRESS-SECTIOND. 

Batrachians in South America (only Pipa) and their absence from 
southern Africa (except Xenopus and allies). The Discoglossidre, 
which according to the same authority, are the oldest living 
Batrachians, occur in New Zealand, North America, and the 
Palrearctic region, and the Pelobatidre, another primitive group, 
.. whose centre of dispersal cannot be determined until the stru 
ture of more genera has been investigated . . . still, it is sate 
to assume that their centre was in the palrearctic region" occur 
in New Guinea, South West Asia, North America, Mexico, and in 
Europe. 

A third case referable to the sarne principle, according to a 
recent writer,' is that of certain land-mollusca, the family Helici­
dre and allies. He approaches the problem as follows: "Pro­
fessor Pilsbry's classical hypothesis, that there have been five 
chief periods or waves in the development of Helicidian life 
separated from each other by enormous intervals of time, is now 
very generally accepted, and all these groups are here assumed 1,0 

have primarily emanated from the most active evolution,lry 
centre and successively spread or are spreading over the whole 
globe; the most ancient groups, which are also the most primi­
tive in structure, having the widest and most discontinuous range, 
while the more modern groups follow in the order of their evolu­
tion; the more modem the group, the more restricted, concentrated 
and compact the natural range, each group preserving its relative 
position in regard to its predecessors and successors. Thc accu­
racy of the foregoing deductions is supported by the absence of 
any trace of the latest developed and most advanced group in any 
regions except those now inhabited by its constituent species 

whereas fossil representativeR of the earlier groups are 
Ilctullily known to exist in the strata of rf'gions fllr removed from 
the area they now inhllbit." (See Fig. 1.) 

I wi1l not presume to express any opinion on the soundness 
of this statement as a whole. The main points may be essen­
tially correct, but South African zoologists will certainly note with 
distrust that the South Africlln dllta have not been faithfully 
presented, for the Protogona and Haplogona actually have quite 
different relations to each other, the former being confined to the 
western districts of the Cape and South West Africa.' On the dis­
tribution data, the Protogonn (Acavidre) would, therefore, represent 
the first wave of migration in South Africa. Attention should 
also be called to a possibly misleading point in the reference to 
the fossil representatives. I cannot state how much fossil data 
is actually available. but certainly it can only be of minor value, 
inasmuch as conchological characters alone are now recognised 
as untnlstworthy guides to affinity, the modem classification 
resting on the anatomical basis. 
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.T. W. Taylor. from Journal of Conchology, Vol. XVI, No. 10, October, 1922. 
A.-The Haplogona is the most primitive group and the first migratory wave of Helicidian life. 
B.-The Protogona constitute the second great wave of Helicidian life, and though dominant over the 

Haplosona. is largely confined to primitive regions. -
C.-The EpIphallogona are the third mIgratory wave. 
D.-The Eua.denia are the fourth wave. 
E.-The Siphonadenia. is the fifth and latest wave and occupies the most active evolutionary area.. It is 

rapidly extending its range in all directions. 
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A !)ECULIAR FAUNA IN THE WESTERN PROVINCE OF TilE C4\P~ 

In the early days of European occupation, aU the westerQ. 
parts of South Africa were inhabited by Hottentots and ;Bush­
men. At that time, Bantu-speaking people extended throughout 
tropical Afric~, and as far south as Natal; there were a. few 
stragglers in the eastern districts of the Cape, but they ,did not 
pe.o.etrate to the region now known as the Western Province. At 
a more remote period, the yellow races seem to have enjoyed a 
wide distribution in tropical Africa; but, in course of time, 
pressed hard by powerful neighbours, they gradually became 
restricted to the least hospitable parts of the country, the deserts 
of the west, the sea shore, and be high - mountains of the 
interior. 

Now this recent distribution of mankind is .paralleled to a con­
siderable degree in the animal world. Thus, amongst lower 
animals the following il18tances may be mentioned. A group of 
large and typical chamll'leons occupies all the warmer parts of 
Africa, southwards to Natal, but is absent from the Cape 'which 
is the home of the small species of the pllmilus grou.p. Similarly, 
the large hinged-tortoises of the genus Cinixys, common through­
out tropical Africa, are replaced by small hingeless " padloopers " 
(Homoplls) in the Cape. Again, two species of cobras extend Jar 
and wide in the warmer parts of Africa, as far south as Natal, but 
fail to enter the Cape, where, however, occurs a species almost 
confined to the Cape (Naia flava). The common water-frog of the 
Transvaal (Rana angolensis) extends from AngoJa and Central 
Africa southwards to Algoa Bay, but is absent from the ·western 
districts of the Cape, where jts ally R. fuscigula is found. Very 
similar facts are 'known amongst scorpions and solifuges. The 
large and characteristic hostilis group of Sol,puga .ranges from 
Southern Rhodesia southwards to the Eastern Cape Province, but 
has no representatives whatever in the western districts of the 
Cape, the home of a related but peculiar group of speoies. A 
very similar distribution is exhibited amongst .scorpions of the 
genus Opisthophthal.mils., the gl4brifrons group occupying the 
same area as Solpllga hosti!7is and allies. 

Yet all this is what some biologists might have predicted, at 
least amongst groups which have inferior means of distribution; 
for, a highly distinctive character is given to the western districts 
of SOuth Africa, inasmuch as they include one large region well 
marked off from all others in this subcontinent through its pre­
vailing aridity, and another region in the coastal belt is equally 
characterised as an area of winter rains. But let us note parti­
cularly that freshwater animals (water-frogs and fishes) are 
affected just in the same way as the terrestrial fauna; which facts 
nre not easily explained on appeal to environmental influences as 
a. prime factor. 
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MANY PRIMITIVE FORMS IN TIlE \VESTERN CAPE PnovINCE. 

By far the most note\vorthy fact that emerges from our dis­
tribution studies is the great number of appal·ently primitive 
forms in the Cape fauna, especially that of the west. It is so 
in all the cases I. have just mentioned. The small Cape chamre; 
leons are much sImpler than their tropical allies in the characters 
of the skull and of the lungs; the Cape cobra is simpler than its 
tropical congeners in the characteristic scaling of the neck,' find 
is also jnferior in bodily size; our little "padloopers" (H om opus) 
lire like the tropical Cinixys, but havc no carapace hinge. 

~ome striking instnnces of this fact occur amongst th(~ 
scorpIons. Uroplcctc8, our commonest genus of the family 
Buthidae, includes the small scorpions with stout blil and slender 
nippers that dwell under stones -or in decaying bark of trees. 
This genus OCClII'S throughout the subcontinent, and has many 
species, eac II of which is restricted to some particular area,; there 
i.~, moreover, very little overlapping of those areas, at any rate in 
so far as closely related species are concerned. Now, the most 
primitive of its several groups of species i':l a western one. 
Further, whether we consider the genus as a whole, or its indi­
vir!ual groups, or the several forms of particular species, in every 
case we find the most primitive members in the south. The most 
primitive Rpecies of all is U. variegatu8, known only from the 
neighbourhood of Capetown. Its more specialised ally, U. carina­
tus, pxtends from the neighbourhood of Tlllbagh as far north as 
Pretoria and Great Namaland. Of this latter, five varieties 
are known, the simplest of whie':! is that found at Tulbagh. and 
the northern formR are most specialised; beyond it, in South 
Rhodesia, is :m allierl Rpecies, U rlanimanus, which is still more 
specialised. Again. one group of species. including j()1'1no8U8 and 
allies, is limited to the regions bordering the south and east coasts 
from CapetDwn to Delagoa Bay; the most primitive member of 
this group is undoubtedly insigni8 from Table Mountain. and the 
most specialised species at present known are those of Zululand. 
Lastly, U. triangulijer, a very common species in the central 
districts of South Africa, has a Cape fonn definitely more primi­
tive than those of the Transvaal :llld Natal. (See Fig. 2.) 

These facts can only be interpreted in one way. The cvi­
dence is irresiRtibly in favour of successive invasions of types in 
morphological sequence, rlifferentinted in northern centres, and 
travelling southwards nlong three distinct migration routes. 
These routes are more or -less comparable to those followed by 
the native tribes of South Africa, the eastern route being th at of 
the IrafirR, and the western one Hottentot. 

No Lamarcl{ian hypothesiR of differentiation in situ from 
some widespread homogeneous stocl{ CHn adequately explain such 
it case. Nor may we suppose that radiation northwards from a 
centre in the extreme south is a satisfactory alternative: for the 
family has no specialised fonns in the Cape as should be the case 
at a centre of dispersal, and itR disti'ibution as a whole indicates 
the general trend of migration from tropical to Routh Africa. 
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104 PHESlDEXTI.\L ADDRESS-SECTION D. 

FIG. 2.-DISTRIBUTION AND SUPPOSED LINES OF MIGRA'rION OF 'l'RE SOUTH 
_'bRICAN SPECIES OF UROPLECTES (excludinO" the xanthogrammus section of 
East Africa, which is a specialised one). fhe most primitive species are in 
the extreme south. [The Mozambique fauna is not well known: probably 

other species of the formosns group occur there.] 

DISTmnU'l'lON OF SOME OTHEH I'RIMl'l'IVE FOHMS. 

Of course, the most primitive forms are not invariably located 
in the south-west comer of the Cape Province. The end of a 
migration route is, however, generally found in some part of the 
coastal region. A few examples only can be mentioned. 

l. The trap-door spider" of the family Migidrn have two 
genera in South Africa. One of them, Moggridgea, ranges 
throughout southern Africa and has a great many species: terri­
colous, rupicolous and arboreal The other, P{Ecilomigas, with one 
species only, is confined to the coastal belt of the Cape and Natal, 
living 'On trees. Moggrid'gca is decidedly more advanced in struc­
ture even when its lowest species are compared with 
Pmcilomigas. 

2. Lizards of the family Lncerlidrn havt~ their most primitive 
member, TropidosauTa, in the coastal mountains of the Cape Pro­
vince. I should add that a distinguished authority was inclined 
to regard another South African genus. Nucra8," as, on the whole. 
the most primitive genus of the Lacertidre; but I am satisfied that 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

10
). 



PRESIDEXTIAL ADDRESS-SECTION D. 105 

in the uniform scaling of the body and tail, and on the absence of 
a " collar," Tropidosaum is actually the most primitive Lacertid 
of Africa. 

3. The next case pret'ents un element of uncertainty, inas­
much as the: coastal forms may be degraded as well as primitive. 
Li7.ards of the family Scincidre are very numerous in Africa. 

The dominant genus is l.,labu.ia., which occurs abundantly 
l'verywhere, and there are many species, both here and in Asia. 
Some species are sufficiently enterprising to take up their quarters 
in the midst of towns. In the Cape Province there are five other 
genera, in all of which the scaling of the head is much simpler 
than in Mabuia.. Now these genera are chiefly located in the 
eoastal strip, several being quite unknown elsewhere, and all are 
rarities except Acontias, 11, genus which oecurs also in Ceylon. 
(See Fig. 3.) MoreovC'r, they are all more or less serpentiform. 
having the limbs very weak or even absent altogether. 

F.G. 3.-DI~TRIBUTION OF GENERA OF SUINCIDAE IN SOUTH AFRICA. 

The dominant genera, represented by lines, are widespread in. tropical 
Africa, and one of them, Jlabu'a, ranges throughout the sub·continent. The 
other genera, all more or less serpentiform, are mainly coastal: two of them, 
Sedates. ann 8epsiTlfl occur also in East Africa. TyphlosauTu8 and Acontia8 
are actIve hurrowers, and thus may not be in seriJus competition with 
ordinal'Y lizards. 

FurthCl', two other familic:.; of Houtll African liznrds. the 
7,onuridre and the Gen-hosauridre, have more or less serpentiform 
genera, apparently primitive, mainly located in the coastal belt. 
The best known of these serpentiform lizards is Chamt:esaura a 
genu~ obviously much simpler in its scaling than the domin~nt 
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lOr, PRESIDEXTIAL ADDRESS-SECTIOX D. 

genus (Zonurus) of its family, which occurs throughout Southern 
Africa. As suggested by the occurrence of AcontiaB, both here 
and in Ceylon, it may be that some, or even all, of our serpenti­
form types entered South Africa ac, I;uch, but the possibility of 
retrogression in this subcontinent has also to be considered. We 
may note that in sandy country limbs are sometimes a hindrance 
to elongated reptiles, and retrogression may thus be a means of 
their salvation, enabling them to remove from the fierce competi­
tion of higher types. Several of our serpentifol1ll lizards (c.g., 
Chamtesaum) certainly have a more extensive distribution than 
one would expect of a hard pressed inferior stock. But, on the 
other hand, their distribution dol'S not spem explicable on the 
assumption that they have been speciaIly adapted to the particu­
lar environment they now occupy; for it is difficult to believe that 
places environmentally so diffcrent as Little Namaqualand and 
Zululand can have a favourable common factor which is not Hhared 
also by some of the interior districts. 

Again, there is nothing to indicate that our limbles::. skinkK 
are simply degraded members of the same stock as includes 
Mabuia and Lygosoma, the dominant genera, for they seem well 
Reparated on external characters. In the distribution of Mabuia 
itself we certainly see an illustration of the general fact that 
primitive .forms are located in the periphery of the continent; the 
species M. homalocepha!a, of the Cape coastal region, being one 
of the most primitive of the genus; and !If. tl'ivittata confined to 
our region south of .the .Limpopo bping decidedly more p~'imitive 
than the widespread M. striata, which extends throughout tropical 
East and South Africa, and frequents oubuildings in Pretoria to 
the exclusion of tl'ivittata, which is the common house-lizard at 
Grahamstown. Thus, we may reasonably believe that early 
Rtocks of lizards, whose descendants remain as the various 
serpentiform genera were pushed to the coastal belt by the recent 
li7.ards which now dominate Southern Africa, such as Mabuia, 
Zonurus, and Agama, all comparatively stout-bodied and strong­
limbed. 

More rarely, primitive forms have their last place of refuge 
on the inland mountains, like the last of the Bushmen. For 
instance, the scorpions of the family IBchnllridre, which occur 
throughout tropical and South Africa, also in India and South 
America, have their most primitive genus, Che!octollUS, in the 
mountains of the Drakensberg system. Its more specialised ally, 
Opistha'Janthus, extends along the coastal region from Capetown 
northwards to the tropics, alld is common on the high plateau of 
Basutoland and the Free State. He.re, I may add, that the 
primitiveness of Che/octonlls is· inferred from the fact that 
Opisthacanthus passes through n cheloctonus stnge in very young 
specimens. 

A comparable case is presented by the species of the lizard 
genus ChamtesallJ'a which extends throughout the coastal regions 
of the Cape and northwards in the castel'll portions of the con­
tinent aB far as Uganda. Now, without dOllbt, the most primi-
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PIlEStDEXTUL ADDRESS-SECTIOX D. 107 

tive species is C. a?lIea, "'hich occurs over the Drakensberg region, 
from the Z<lutpansberg in the north t{) the Elliot district in the 
south. The other South African species are much more special­
ised and one or other is comparatively common in the coastal 
districts. 

Again, a somewhat unexpected retreat for one of the most 
primitive of African Elapid snakes is Lake Tanganyika. There, 
the genus Boulengerina Jives largely in the water as Ii fish feeder, 
a relict type, smTounded on all sides by more specialised forms 
like the cobras. The same genus haH other representatives in the 
Congo and Cameroons. 

Lastly, without entering into details, I may add that various 
widespread groups of African animals have their most primitive 
forms not in the extreme south, but in the forest regions of the 
west coast (d. mnp of cobra distribution). 

\VIDESPRIUD GENERA USUALLY MOST ADVANCED :MORPHOLOGICALLY 

AND THEREFORE MOST RECENT .. 

We have already noticed that, in various instances, primitive 
genera have a· compal'atively limited range of distribution. Now 
the question al;seR whether all widespread genera are morphologi­
cally higher than their associated allies of very limited distribu­
tion. Generally, when the contmst in range is great, this must 
be answered quite definitely in the affirmative. The fact is well 
illustrated in the lizards of the family Lacertidle, all the peculiar 
South African genera being more generalised than Eremias or 
Scapteira, which OCCIll' also in the Palrea.rctic region. But, the 
dominant genus is not necessarily that one which has advaneed 
furthest along the originltl main line of progress. For instance. 
the proteroglyphou'l I'makeR include a large series of forms ranging 
from those primitive ones which have many maxillary teeth to the 
highest which have merely a poi!'.On fa,ng in each maxilla. Nuw, 
the dominant proteroglypiJou:, genu" in Africa is undoubtedly 
Nuin, including the true cobras; yet this genus Rtill retains one 
or two Rimple teeth in the maxilla, in addition t{) the poison fang, 
although the ringhal:..; (Scped01~). confined to South Africa, has 
lost all such Rimple teeth. The main character in which cobras 
differ from all their allieR is thc greater elongation of body and 
tail; thiR conferR cn them the increased speed wherein may be 
the seeret of their success, a character which is specially 
developed in another dominant genus, the mamba (Dcndraspis). 

Again, the dominant genns amongst South African geckoes 
is PachydactyluB. Like other widespread genera, its fingers and 
toes are modified as adhesive organs, enabling their possessor t{) 
cling firmly in any position to rock surfaces, a modification which 
is ohviouflly secondary. 

Now, in the Kalahari and Namagualand are other gene~a. 
like Ptcnoplls and Clzondrodactylu8, without such adheSive 
organs on the digits; these nre confined to limited habitnts., being 
burrower>! in Randy regions. 
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108 .I'UESlDKNTIAL ADDRESS-SECTION ·D. 

Apparently, dominance may depend merely on the acquISI­
tion of some new character which specially befits its possessor for 
life ill f\ major environment; yet generally, the dominant stock 
is the highest type along the main line of progress (Cp. EremiaB. 
Mabttia, and Chamceleo sens. strict.). In the vast majority of 
cases, there is, unfortunately, no data whatsoever for estimating 
the period of origin of the various elements of our fauna, nor th&. 
time of their an·h·al in South AfricR. 

'Ve must atlslJml-! that specialised genera are more· recent 
than their more generalised allies, despite the wider distribution 
qf the· former. Admitting a genetic relationship, no other con­
clusion seems possible, unless the apparently generalised forms 
are really d.egradat,ion products from the dominant stocks. Now 
the independent testimony of pRlreontology and of embryology 
gives us confidence in the belief that the eyolution process is not 
;;trictly reversible. For instance, when certain mammals acquired 
marine habits they still remained essentially mammalian in struc­
ture; their gill slits did not reassume the original piscine form 
und function, and in short the morphological chang.es tha.t accom­
panied the change of habit were not reversions but specialisations. 
The principle is sometimes referred to as .the Law of Irreversi­
bility of Evolution. Degradation proces8es do actually occur in 
many groups of animals, but the products are peculiar rather than 
generalised forms. Therefore, we are well justified in regarding 
generalised forms as merely relict members of the original stock 
from which more speeialised ones have Ilrisen. 

1 urn awar{~ that an eminent botanh;tO has put forth the vie,v 
thnt the dominant genera of plants nre all old ones, and the 
generu of limited range comparatively recent. This, if applied to 
the groups of unimal!ol now under consideration, must mean that 
nur g'·eneralised genera Rre indeed degradation products. A deci: 
'live solution of the question of their status may not be obtained 
without the aid of embryological data. Only in one case 
(Lopho.sau.ra, the Cure chanueleon) amongst our endemic reptiles 
is there any such cllttn lit present; which, I may add, does not in 
the least suggest that I .. ophosaura is merely a degraded product 
from the typical r.hamreleon stock. 

In Rny CRf'e, 1 would not suggest to you tha.t all widespread 
genera. are recent in {)rigin. There are, for example, two wide­
l'!pread genera of burrowing snakes-namely, Typhlops and 
GlulIconia, the former ranging throughout the warmer parts of 
the world, and the latter throughout South America and Africa. 
The~e are primitive !makes with no known allies, and ma.y have 
persisted unchanged for very long periodK in the absence of com­
petition from nearly related higher types. Such instances are not 
very common, and. actually, the great majority of widespread 
genera a·re morphologically the highest member!! of welI­
I'Istahlished groups, and thus relatively recent.. 
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S'rRUGGLE FOIt EXISTENCE MOST SEVEI:E BETWEEN CLOSELY 

RELATED :FORMS. 

109 

'l'he general rule that a recent specialised genus tends to 
monopolise the land, driving its more generalised predecessors to 
the periphery of the continent or to unfavourable environments, 
is worthy of acceptance. But there are limits to the operation of 
1,his rule. Sometimes, primitive and specialised forms co-exist, 
apparently without mortal competitioll, ill quite limited area". 
One striking instance is afforded by the snakes of Africa. There 
are five families, none of which are peculiar to Africa; these repre­
sent various grades of evolution and may have entered the 
eontinent at different periods, yet representati\'es of cach may be 
found in all warmer parts of the continent. In one of these 
families, the Colubridre-which includes all typical snakes, except 
pythons and adders-primitive and speciali"ed fonn>; oCCIll' l'.id.· 
by side in every part of the continent; the poisonous 
Proteroglypha, which have certainly passed through an aglyphou'l 
non-poisonous stage, have nowhere monopolised the land to the 
exclusion of Aglypha. Along with these Cohlbridre, there oCCUl' 
almost everywhere the Glauconias, those worm-like snakes. 
which, if we may judge by their comparntively well-developed 
pelvic girdles, are the most primitive of all snakes. 

Neverthpless, there is abundant evidence of the operation of 
th(' rule amongst snakes, bllt only within groups of closely-related 
forms. Such:l, group is that of the cobras and their allies, the 
ringhals (Sepcdon), and the shield-snouted SHakes (Aspidelaps). 
The cobras occur throughout Africa and Asia, being dominant 
amongst poisonous snakes. They have specialised in the direc­
tion of speed find of si7.c, the genus Naia including tbat verita.ble 
giant amongst Colubridre, the Hamadryad of ·Malaya, which ifl 
said to reach n length of about 15 feet. Now, the nearest allies 
of Naia are two South Africun genera, Sepf'd()l1 and Aspidclaps; 
these are seyerely limited in distrihution and ure definitely inferior 
to Naia in speed and in si7.e. 

FlIrther, wc mfly note tha.t, although eo!>ru and ringhnh, may 
Decur in the saDIe districts, they me lIot found in close a8socia­
tion; near Grallllmstmvn, the ringhals, along with herg-adders and 
other inferiOJ' reptiles. iil confined to the sour-veld mountains, 
whilst cohras occupy the warm!'I' sweet-veld. On these facts, we 
fire entitled to explain the restricted distribution of the two 
inferior genera mninly as a consequence of competition with Naia. 
~oreover, the result of a (letailed analysis of the distribution of 
the various species of Naia within the continent of Africa inspires 
liS with confidenf'e in that conclusion, for it is perfectly clear that 
1he highest species of Naia sUf'h as N, nigri~ol1i.~. are the most 
widespread (see Fig 7), whilst the more primitive Rpecies are 
greatly limited in distribution, the yellow f'oh]'/! of the Cape being 
one of the lnttco... From all these data. \\'1' may therefore infer 
that competition is most severe hetween forms which fire very 
closely related. and becomes practicall,v non-existent he tweEn 
groups of remote relationship. 
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CENTRES OF SPECIALISATION IN A FEW OLD-WORLD GROUPS OF 

REPTILES AND ARACHNIDS. 

We are now in u position to consider a few facts of distribu­
tion which seem relevant to the problem of the origin of our 
fauna. Let us admit at once that, in the ab;;ence of pallEonto­
logical data, we can never hope to ascertain where the main 
groups originated. But, we can at least trace the migration 
routes of many groups with considerable degree of probability and 
the region of L"ecent specialisation can be recognised. 

In those groups which have becn derived from the northern 
hemisphere, we must expect to find the various forms arranged 
in regular morphological st'<luence along the routes of migration; 
the highest types should be located ill the north, some of them 
perhaps still in the Pahearctic region, and the lowest types should 
be in the extreme south or we~t of Africa. On the other hand, 
if any groups have evolved in Africa, we must expect to find the 
highest types within this continent, and t'lC lowest ones dispelled 
in aU directions, some in the Pahearctic region, and others. 
perhaps in South or West Afriea. 

Now, on careful analysis we actually find some groups of 
animals haye their most spe'cialised forms in Africa, and more 
generalised ones in the Palrearetic region; usually, however, the 
most specialised forms of the Old World are located partly in 
Africa and partly in tIle Oriental region ~ in various insta'nces, 
there' is u subsidiary 01' eH'Il a principal area of specialisation 
south of the Zambesi. These conclusions nre based on such data 
as the following, presented all e'oncisl'ly nil possible:-

A.-Solifugrn occur in the warmel' parts of the Old and New 
Worlds. The primitive genera have single-jointed tarsi, and the 
most specialised genera hnve the hind tarsi 7-joillted. 'rhe lattCl­
constitute the sub-family RolpuginlE, a group confined to Africa, 
but surpassing an othen; in its distribution throughout the con­
tinent and in the number of its species. (See Fig. 4.) South of 
the Zambesi, this Rub-family has evolved a group of species 
eharaderised by gay colours and sun-loving habits, which is notB­
worthy, inasmuch aq Solifuges generally are nocturnal animal" 
find sombre coloured; these' diurna.l species are, morcover, highly 
!"pecialised in the flagellum and dentition of the males. Now the 
related, but far simpler group, Rhagotlime, also enjoys a wide dis­
tribution, extending through Asia as far east a:.; Cochin China; 
hut in Africa <lOe'R not range south of the Equator. The Galeo­
(lidlE have a somewhat similnr distrihution, and tlwse also nrc' 
simpler than the SolpIIginre, in soveral respects. 

Again, the dominant nnd most specialiAcd genUA of the sub­
family Dresiinre is Dm.sirr, which extendR practically throughout 
Africa, and as far as Arabia and Palestine. Now, nll the related 
genera at the fringe of its range are simpler in structure; such 
are Gluvia of RpaiJl, Gllll);np.si.s extending from tbe Eastern 
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FIG. 4.-DISTRIBUTION 0.' SOUTH AFRICAN GROUPS OF SOLPL'GA (excludillg those of 
Namaqualand). 

Primitive nocturnal species, represented by lines, occur throughout. The othel's 
represented here are all diurnal and are the most advanced of the genus. The 
hostilis group, widespread in the eastern half of the sub·continent, is replaced by 
the related chelicornis group in the Karrooid regions of the Cape. The vincta 
group is more primitive in dentition than the species of the high plateau, and 
the southern memliers of the hostilis group, such as derbiana of Grahamstown, are 
also somewhat more primitive than the northern ones. 

Mediterranean region to WeRtern India, and Gnosippu-s of Egypt 
and Palestine. Within Afriea are also a few generalised genera. 
amongst the simplegt of which iR Melanoblossia, which has a \"erv 
narrow range in the western Cape Province. " 

It seems permissible to interpret these facts as follows :-­
There has been without doubt a centre of evolution in the African 
continent, especially in the ROuth, where the drier conditions 
favoured the establishment of very specialised specief>. Some­
of these acquired diurnal habits and became conspicuous elements 
of our fauna. As the specialised genera spread, they appear to 
have pushed out their generalised allies, some of which reached 
Europf' , ARia ann America. 
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112 PRESiDENTIAL AD])RESS-SEC'l'lON D. 

B.-Scorpions, of the sub-fumily Scorpioninre, rallge through­
-out Africa and Asia. The group is n very homogeneous one, and 
it is difficult to trace the former lines of dispersal from the avail­
able datu. The South African genus Opi8thophthalmU8 includes 
many species, referable to several groups. One of these groups, 
that of O. glabrifron8, is more specialised than any other member 
of the sub-family, especially so in the posterior position of the 
eyes. This group occurs only in South Africa. rnuging from 
the Zambesi almost as far as Capetown. (See Fig. 5.) Other 
groups of the same genlls arc quite normnl among8t Soorpionine 
genera in the OClIlur chnl'll.Ctel"s, and these groups occur north, 
west, and south-west of the specialised one. Compared with 
O. glabrifmn8, the North Aft'ican genus Scorpio, and the Kalahari 
species O. carinatlt8, have remained primitive. Thus, just as in 
the cuse of the diurnal Solpugas, there is clear evidence of pro­
'g'reflsiv(' t'volution huvin~ taken place in Southern Africo. 

, .. ,., "Q,t ••. 
..... u~·'1· , .... ~ 

9IA"~""'D". 
,~ ... " 

Fw. 5.-DI8TRIBUTION OF GROUPS OF 'J'HE GENUS OPISTHOPHTHALM\:IS. 

The dotted region is that of the most advanced types. The ·carinatus· 
wahlbergi group is most primitive. The capensis-pictus group is also 
primitive relative to the species in the eastern half of the suh·continent. 
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\;.-Lizmds of the genus M(~bui" have many species in 
Airica, Madagascnr and Asia, and a few ill Central and South 
-,\merica, and the \V est Indies. Now the most specialised group 
of species is clearly that of AT. striata and aJiies, which is confined 
to Africa, rallging from Abyssinia southwards to the Cape. Thel't~ 
are related genera in the northern hemisphere, one of which, 
EIL1nCCCS, occurs in North Ah'ica, Asia and North America; but 
:so far as I can see, this genus is not Dlore specialised than 
Mabuia, and, indeed, is more primitive in one respect, the con­
stant presence of pterygoid teeth. 

D.-But if there is some doubt whether the northern genera 
-of Scincidre are higher or lower than Mabuia, the true state of 
affairs <;eems clear enough in another group of reptiles, the 
viperine snakes. One authority, Mills Joan Proctor, spooks of 
Vipcm ursini; of Central Europe as the " apparently most primi­
ti ve fonu amongst Ii "ing vipefl'." This conclusion is based on 
the accepteu view that Yiperidre are dired derivatives of Colu­
bridre. On that view, genera with head-shields still existing are 
more primitino than those which have numerous small scales all 

the head, and likewise fonns with about] 9 rows of body scales 
are more primitive than those with many such rows. Leaving out 
of consideration such genera as Oi/USUS and Atractaspis, which are 
probably not related to the true vipprs, the various fonus arrange 
themselves in tile following order:-

1. In EUl'Ope and Asia the most primiti,'c meIl1ber~ (Vipcra). 

2. In Northern Africa and Southern Asia, the most special­
ised fmms (Echis, Oerasfrs, etc., and most advanced 
species of Vipcm). 

3. In tropical Africll moderately specialised forms (Atlicris, 
Bitis gabonica, B. nasicornis and B. a11ctalls). 

4. In Southel'Il Africa. still less specialised fonus (our pecu­
lial' sp('('i('1' of Ritis. Stich as the berg adder). 

1'hese data are interpreted as indicating a centre of dispersal 
in some part of the region between N orih Africa and Southern 
Asia. Thence the primitive forms were radiated out, some to 
Ellrope, and others to tll!' ('xtreme Routh of AfI;ca. (See Fig. 6.) 

This case well illustrnies what is evidently a general rule 
9.mongst reptiles, that the specialised fonus are larger than their 
more generalised relatives. The primitive Vipcra ursinii is quite 
a small speciE's, and so are the berg-adders and horned-adders of 
Southern Africa as complued with the addE'rs of ARia and tropical 
AfriCl1. 
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E.-There is much probability that cobras (Sttia) are of 
African origin. The species Ilre referable to three groups, all of 
which occur in Africa, but only one has representatives in Asia. 
Each of the two groups peculiar to Africa has primitive forms 
located in western portions of the continent and specialised ones 

.of very much wider range. '1'he third section common to Asia 
and Africa is composed of specialised forms with no very primitive 
members. Its occurrence in Asia may be a result of direct spread­
ing from Africa (See Fig. 7.) Now, the genus has its nearest 
allies in two South African genera, and there is another related 
genus in Egypt, It·a.l.ferinncsia. The location of thetle related 
genera in South Africa, and Egypt is explained as due to pres­
sure from the overpowering genus Naia, centrally produced. The 
presence of lValteri'~nc8ia in Egypt seems against the probability 
·of Naia having entered Africa from the north. 

F.-Three families of lizards are characteristically African. 
-One of them, ZOlluridlll, is quite confined to South and East 
Africa.; another, Gerrhosauridlll, is rather more widespread in 
Africa and has also representatives in Madagascar; a third, 
Chamlllleonidlll, ranges still more widely, occurring throughout 
Africa and Madagascar and having one or two representatives in 
the MeditelTaneun region and lnqia. 

Lizards of the genus Zonurus are very sluggi':ih in habit, and 
more or less rupicolous; so, considering the extensive range of the 
genus in South and East Africa, it must have been here for a very 
long period. There is nothing to indicate that its mORt northern 
forms are higher tban those found in the Cape. ZO»lI1'U8 tropi­
d08ternum of East Africa is one of the nearest allies of our coastal 
.Z. cordylu8, and the cordyl11s group is certainly less Rpecialised 
than the much larger species, giga1lteu8, of the Free State, or 
,cataphTactu8 of the \Vestem Province, or macropJIOli8 of Little 
Namaqualand. Now, on the charncters of the scaling, the sel'­
pentiform gelllls Chamcesallra should he regarded as the most 

primitive of the Zonuridlll. Unfortunately, the distribution data 
of Chamlllsaura. are not easity interpreted, for the northernmost 
species, f.enuiol' of Uganda, iR a specialised one, but not the 
highesij of the genur-;, whilst the southernmost !>pecies a1lgltina, is 
more primitive, hut not the loweRt of the gt'nu~. T'he mORt 
·specialised species of the gl'nus is macrolepis of Zululand, and the 
most primitive is Wilt'(/. of the Drukensbel'g region. Considering 
the family as a whole, the available evidence suggestR that thf' 
·several forms found north of the Zambnsi have been derived from 
South Africa; and, in any caRe, even if the group if; not entirely 
·southern in odgin, it cannot be doubted that most of its speciali­
Ration has occurred in this subcontinent. 

Chamlllleons also prE'spnt evidence of much specialisation 
within Africa, eRpeciully in the forest regions of the west, and in 
the island of MadaguRcllr. The fact that the several Mediterrll­
nean and Indian speciefl belong to one of the specialised section!! 
o()f the family need not imply It northern origin, bt'ing easily 
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explaine~ as the result of migration from tropical Africa. More­
over, if chamreleons had their centre of dispersal in Asia, or in 
the Palrearctic region, it is difficult to understand their complete 
disappearance from those regions but for the few species a.bove 
mentioned; we might expect to find other and more primitive 
members in the Himalayas or the Malay region, where none 
wha.tever occur at present. There are certainly many arboreal 
lizards in the dense forests of the latter region, such as large 
green Agamids and geckoes; but, considering the' remoteness of 
their relationship to chamreleons, they should not be regarded as 
deadly competitors, and, indeed, arboreal forms of all three 
families occur in Africa. Still, chamreleon remains have been 
reported from Oligocene deposits ill France; the record may be 
unsatisfactory, for it was ignored by Dr. W. D. Mathew, Palreon­
tologist of the American Museum, who expressed the opinion 
thnt chamreleons and Zonuridre are of Ethiopian evolution. 

In the Genhosauridre, the most specialised species of the 
dominant genus is clearly Gerrho8au/'/J8 1Jalidul!, which ranges 
from the Zoutpansberg district to the Zambesi. This species is 
the giant of the family. North of it is It homogeneous section of 
large fonns ranging from 'fogoland ann Abyssinia southwards to 
Zululand. South of it, no centre of specialisation is recognisable 
in this genus, the common Cape species, G. f/a1Jigli/ari.9, being very 
similar to the tropical G. nigrolineatuB, but smaller. In the genus 
Tetradactylu8, the most primitive forms are in the ,outh-western 
Cape Province and Natal; specialised forms of the same genus 
occur in northern and eastern parts of the Cape Province, in 
Natal, Zululann, Transvaal and Angola, and another limbless 
fonn has been recently rccorded from Barotseland. (Paratetra­
daclylus). 

Whilst we may without hesitation accept the view that the 
two former families have undergone much specialisation in Africa, 
it is remarkable thatli no generalisen forms in either case are 
known from northern Africa, as seems required on the theory of n 
southern origin; possibly such forms did not survive the general 
desiccation which is known to have occurren in Northern Africa 
during Pleistocene times, when extensive faunas of typical African 
type utterly perishen. The Gerrhosauridre also may be truly 
autochtonous in Africa. They are intermediate between Lacer­
tinre Hnd Scincidre, which are both well developed in Africa. 

The data just presented if; snfficient to show considerable im­
probability in the view that the centres of progressive evolution 
have all been located in the northern hemisphere. The idea that 
the northern fauna is made up solely of the highest types cannot 
be maintained. Now, we know that the African continent, unlike 
Europe, has been stable more or less throughout Tertiary times. 
and that from Miocene up to })leistocene times, Africa was closely 
connected with Europe and Asia. It seems reasonable, therefore, 
to accept wha,t is undoubtedly the simplest interpretation of the 
distribution data.; that the area of active evolution was not far 

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

10
). 



118 PRESlDE!\Tl.U, ADDRESS-SECTION D. 

removed from the modern specialisation centres, at any rate in 
well-es~ablished old-world groups, which have primitive forms in 
the north as well as in the south. '1'he specialisation area of each 
group may have contracted and expanded during changes of 
climate, but apparently has never advanced northwards to a great 
€xtent, seeing that the primitive forms have not reached North 
America. On this view, a good deal of progressive evolution 
has occurred within the African continent occasionally in the 
south sometimes in the equatorial forests, often in the savannah 
regions of East Africa and perhaps most frequently in the zone of 
hot country, comprising North Africa, Arabia and India. The 

t,wo latter regions have been the most important; from them a 
-succession of primitive forms has been dispersed in all directions. 
We may suppos,e that the southern waves of dispersal have in 
great pa,rt survived, whilst many of the northern ones perished 
during the great climatic changes of the Pleistocene period. In 
a few other cases, these primitive forms found their way to South 
America, apparently by a direct route. In the Solifuglll, for 

example, the fauna of South and Central America is closely allied 
to the primitive Drnsiine genera of Africa, whilst that of North 
America is in some 'respects still more primitive, and altogether 
different from the Pallllarctic Solifug,e fauna. 

GEOGRAPHICAL FORMS AND SUBSPECIES. 

Besides the Linnlllan species, we have to recognise the exist­
€nce of a vast number of geographical varieties and of local forms. 
Can we explain all these various forms a·s mutually conflicting 
varieti€s driven t~rough mortal competition to the parts they now 
occupy; or, are they purely of local origin, each form arising 
within its own area from an original common stock? 

Now, in South Africa, the distribution of the various geo­
.graphical forms of a species is in some cases correlated with floral 
regions sufficiently closely to justify the conclusion that environ­
mental differences have directly or indirectly contributed to the 
diversity of form; it would be reasonable to suppose that had the 
environment been a uniform one, no such diversity couM have 
been perpetuated, even if it had arisen. As an illustration of 
this, the geometric tort9ises may be mentioned; they have one 

well marked form in the south-west corner of the Cape Province, 
another extending widely in the Kalahari, also forms in the 
Karroo, Eastern Cape Province, and in Little Namaqualand. 
These fonns are tolerably distinct, some of them possessing 
characteristic features of considera.ble constancy; nevertheless, 
there is some intergraaing between them. 

But as often as not, the correlation of distribution with 
physiographic or climatic changes is very hypothetica1. In many 
cases amongst scorpions, trapdoor-spiders, and other slow-moving 
creatures, the occurrence of several closely related forms within 
areas of limited size and apparently uniform conditions makes it 
difficult to connect d:fferentiation of form with environmental 
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differences, except on the assumptioll that no two portions ,)f 
the same area can possibly be identical in charaeter. Hemember­
ing also how considerable is the variation amongst associated 
members of a species, and even amongst individuals of a litter, 
we realise that variation must occur even in uniform environ­
ments. Some will, therefore, think it unnecessary to assume 
that changing environments have in any direct manner caused 
the present diversity; the environmental factors may have 
operated solely in affording increased facilities for the isolation 
of mutually antagonistic forms. This is evidently what has hap­
pened amongst the races of men. The yellow races of South 
Africa have been allowed a free hand in the Cape Province for 
many centuries, probably because the arid conditions of the Cape 
were not sufficiently attractive to Bantu tribes. Certainly there 
is no good reason for supposing that the yellow character hat'! 
been acquired by Bushmen in resjl<>llse to environmental impulses 
in South Africa; nor that ne.groid races are black because some­
thing in their environment on the Equator, or in dense forests, 
has made them so; for we know that in other parts of the 
world, as in Malaya, the human population of equatorial jungles 
is comparatively pale. 

Further, the fact that in many cases subspecies are dis­
tributed in regular morphological sequence is not only difficult 
to explain in terms of environmental influences, but is also 
evidence against the view that each form is of local origin. 

Nor need we suppose that each distinctive character of any 
one form has ~me relation to peculiar local requirements, for 
some of these characters are probably original ones which ha.ve 
travelled great distances. For instance, the spotted ventral 
surfaces of the African form of the bam-owl may not be a special 
adaptation to African conditions, but rather a primitive feature 
once found also in tbeir northern ancestors; this view accords 
with the fact that immature specimens of many birds are spotted. 
Similarly. the fact that ,all our enqemic birds of prey are smaller 
than their respective allies in Europe may merely mean that our 
small forms are refugees from the north. In like manner we may 
explain the, white-bellied form of the little bush-warbler. Apalis; 
in this genus, all the forms ranging from the Eastern Cape Pro­
vince to East Africa, are yellow-bellied, bnt that in the Western 
Cape (A. cI(/1Ldei) has a wliite abdomen. 

It would be rash, however, to assert that environmental in­
fluences can never directly operate in the formation of geographi­
cal forms, for the possibility of local, evolution must not be 
excluded. According to Mr. A. Hoberts,'° our South African birdS' 
of prey, though .,maller than their European representatives, are, 
nevertheless, larger than those of equatorial Africa; he expresseR 
this as a general rule-" species found in the tropics are nearly 
always smaller than their allies found towards the poles." 

Does this indicate a secondary evolution of large forms in 
South Africa; or, is it possibly a result of original segregation, the 
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environment exerting nothing more than a guiding influence in 
the arrangement of the various forms'! The former view seems 
preferable, if the whole tropical belt is occupied only by small 
forms as appears to be the case. 

Evidence of local evolution may also be found in certain 
adaptation characters. Amongst some of our lizards there is a 
peculiar modification in the characters of the lower eyelid. This, 
in certain species, is quite transparent, enabling the creature to 
see with eyelids closed, which is generally held to be an adapta­
tion to conditions of windswept deserts. The transparent lower 
eyelid occurs in genera belonging to Reveral distinct families. In 
some cases (Ablepharus), the character is generic and was almost 
certainly evolved in the north, for only one of its many species 
has reached South Africa. In other cases,. such as ETeurias 
pulchella, the evidence points to a certain amount of evolution 
in South Africa, for the character reaches its mllximum develop­
ment in seveml South African species, although the genus is 
apparently of northern origin and some of the North African 
species also have a more or less transparent eyelid disc, formed 
usually of two scales, frequently of several, seldom of one scale. 
Actually, all the South African species-except lugubris, which 
occurs also in Angola and Southern Rhodesia-have lower eyelids 
either transparent or more or less semitransparent; those of East 
Africa, including lugubl"is, have opaque eyelids; those of North 
Africa again, have more or less semitransparent eyelids; and, 
lastly, those of Centml Asia have opaque eyelids. There is thus 
an indication that the 'charactcr actually originated independently 
in North and South Africa. According to some systematists, the 
specific differentiation of our fauna is mainly of local evolution, 
even though the genera arrived as such from other regions. Thus. 
when dealing with the distribution of the Agamid" and Lacertid 
lizards, Mr. Boulenger represented both these families as of 
northern origin with unmodified ancestral forms still in tropical 
Africa, and the most specialised ones in the extreme south. He 
regarded the northernmost species, Nucras cmini of Lake Victoria, 
as the most primitive of its genus, and similarly Agama m08S<7m­
bicus of Nyassaland, Northern Hhodesia and Portuguese East 
Africa comes nearest in his view to the prototype of the original 
Agamid stock of South Africa, whilst typical Agama hispida of the 
south-west Cape is most remote from the hypothetical ancestrol 
form. Apparently, a single invasion from the north was assumed; 
in the north there remained portions of the original stock, but the 
main stock, passing southwards, modified more and more the 
further it progressed. .Now. this arrangement is quite different 
from that I have represented to you as normal; theoretically, it 
seems possible, for, as we have 'leen, secondary centres of evolu­
tion have in some cases arisen in this subcontinent. Yet, there 
may be some error in the premises, for the occurrence of the most 
specialised forms in the I'outh-weEit comer of the Cape and more 
genem-lised forms radiating lherefrom in morphological sequence 
is_ otherwise unknown. at any rate, in gener l1 so widespread as 
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Agama. The author's views on the ancestral form of Agama were 
based on .. considerations derived from a general survey of the 
family Agamidfe," such data might be misinterpreted if it should 
happen that the South African species of Agama constitute the 
most primitive section of all. 

ZOOLOGICAL AREAS. 

I will not occupy your time by attempting to define faunal 
areas in South Africa, for the fact that no two groups distribute 
themselves in the same way makes this a most tantalising pursuit. 
It is rightly assumed that there must be some correlation between 
the distribution of animals and of plants, and that in both cases 
the segregation of species and genera is to some extent determined 
by goological and climatic factors; nevertheless, any attempt to 
establish zoological areas com parable to those of botanists would 
be fallllcious. Thus, on vertebrate data we cannot recognise a 
South-West Cape region like that indicated by Engler and oLher 
botanists. So far as I know, not a single family of terrestrial 
vertebrates is confined to the soutb-west region of the Cape, and 
the peculiar geneca and species which do occur there have 
closely related forms in other parts of Southern Africa. Here, 
too, I may remark that this botanical region is evidently not so 
.;harply defined as one might think from the published maps. It 
is now realised that sharply defined zoological areas can only 
occur in regions which are limited by insurmountable physical 
barriers, here non-existent. Such arells are comparable to 
Oceanic islands; their faunas have not the slightest value as zoo­
logical units, being invariably heterogeneous, with components of 
diverse origin. 

Physical barriers of minor magnitude do occur in South 
Africa. Such a one is the Limpopo River, which is the northern 
boundary of several very characteristic genera and species, like 
the genus Stasimopus (trap-door spiders of the family Ctenizidfe), 
Hnd Mabllia trivittata (a very common skink lizard). In the 
interior, various ranges of moun tams tend to isolate faunal 
districts. Most importanto of such ranges is the Drakensberg, 
which serves to divide the northern waves of invasion into two 
streams. But, on the whole, the fauna of South Africa is not 
separable from that of East Africa. These groups which have 
entered from the north have their primitive members chiefly in 
the south and south-west, and their highest. forms more or less 
concentrated in the tropics; the few groups which seem to have 
radiated from the south have their greatest specialisation in some 
part of South Africa and more generalised forms in the tropics. 
At no part of this large region can we Ray that the fauna is wholly 
of single origin. Therefore, no useful purpose is served in suh­
dividing the region, except on t.he distribution of some single 
group, when the most important primary divisions would be those 
distinguishing the routes of migration rather than the loc14tion of 
peculiar forms. 
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CONCLUSION. 

I take the opportunity of alluding to the fact that our know­
ledge of animal di>;tribution in South Africa is still most 
imperfect and such data as we have of a very elementary des­
cription. In most groups of animals, the only data yet published 
are those found in the works of the great systematists; 
monotonous lists of localities, often without a particle of infor­
mation to enliven t~Je list. 'l'hereiu, the name of some town is 
applied to all placl's in the neighbourhood, even though highly 
distinct habitats like forest and karroo may be included, as at 
Grahamstown, Such lists are thus absolutely useless, when 
studying the finer problems of distribution and oecology, for the 
most important data can only be obtaincd through intensive study 
of some neighbourhood wlwl'e two or more related forms am 
known to oecur. Concerning vertical distribution in South Africa 
practically nothing is ImowIl, or at least nothing has be~n pub­
lished: and I believe that no one has attempted to work out the 
life J':one8 of Ollr mountain regions. 

We have interpreted the facts of distribution as testifying 
to the intensity of the struggle between closely related forms; 
Hnd even that in any natural group the struggle between primitive 
:lnd advanced types mainly determines their relative distribl\tion. 
But we have still insufficient data for estimating the importance 
of the environmental factors in species formation and distribu· 
tion. One distinguished .herpetologist (Dr. H, Gadow) asserts 
that "thl' species are the produt't of their environmental 
conditions" : but, on the other hand, the belief in 
adaptation as one of the chief causes of the evolution 
of specific characters i" contradicted by Dr. ,J. C. \Villis. I bp­
liev.e that mUl'h light on this question could be obtained through 
an intensive stlIrly of distribution on the Drakensberg or other 
mountain region. In the meantime, though I cannot assert it 
as an estahlished fact, I do not hesitate to express my belief in 
the view that species generally have not arisen in the places 
they now occupy; and that, in its period of dominance a species 
tends to spread outwards from its place {)f origin to suitable 
localities in all parts of the earth, afterwards becoming limited 
in range chiefly through competition with Flucceeding higher 
types, or at any rate becoming repJaced by higher types. 

In this utilitarian age, when problems of everyday importance 
]'pceive first consideration, it is stranger still that the distribution 
of some of our most serious animal pests has not been worked 
out. The distribution of such actual and potential pests as 
mosquitos and ticks is only known in vague outline, and scarcely 
more can be said of the rodents, the most formidable of all 
mammals. Such an enquiry, one would think, ought to be 
the essential preliminary to any well-conceived plan of pest de­
struction or control. 
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In conclusion, therefore, whilst I fear that some of you may 
be unwilling to concede the validity of some of my deductions, for 
you may be impressed with the difficulty of distinguishing between 
primitive and pseudo-primitive forms, or you may think, as 
Mendelians do, that all attempts at phylogenetic reconstruction 
are old-fashioned and should now be abandoned, yet I feel sure you 
will agree that the study of animal distribution is worthy of more 
attention than it has hitherto received: for, therein may be fou~d 
the solution of some of the fundamental problems of biological 
philosophy. A revival of interest in this and other problems 
pertaining to animals in their natural environment is needed to 
restore a proper ba Janc(' between facts and tht'ories. 
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