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INTRODUCTION,

The discovery of a new blind Clariid fish from Travancore (Menon, in press)!
and the occurrence of a similar blind Clariid fish Uegitglanis Gianferrai in the Italian
Somaliland have raised points of great zoogeographical interest. In elucidating these
points, the distribution of the Clariidae, both in time and space, had to be carefully
investigated and this led the writer to some important considerations which form
the subject matter of this article. It may be recalled that the Clariidae are a highly
specialized family of air-breathing fishes, showing relationships to the Schilbeidae.
Besides important osteological characters, the gill cavity of the Clariidae is provided
with a diverticulum containing a dendritic accessory branchial organ attached to the
second and fourth branchial arches.

1 The description of the new genus Horaglanis and of the species H. krishnai have been
submitted for publication in the Records of the Indian Museum. As there is usually considerable
delay in the publication of this journal, a brief description of the new fish is given below to satisfy

International Rules of Zoological Nomenclature. ) . o
Horaglanis, gen. nov.—Pectoral vestigial; eyes absent; gill membranes united with isthmus;

air bladder free; dendritic branchial apparatus vestigial.
Locality.—Well at Kottayam, Travancore, South India,
Type-species,-——Horaglanis krishnai, gen. et sp. nov,
H%ltfma krishnai, gen et sp. nov.—D. 23, P.0. V. 6, A, 17, C. 22. Length of head 5-6
times and height of body 7-7 times in standard length. Other main characters as of the genus.
Holotype.—F 313/2, Zoological Survey of India, Calcutta.
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DISTRIBUTION IN TIME.

Lydekker (1886, pp. 247-249) found fossils of Clarias Gronovius and Hetero-
branchus! Geoffroy in the Lower Pliocene deposits of the Siwalik Hills. Taking
into consideration the present-day discontinuous distribution of the latter genus,
he observed:

‘ The occurrence of a species of Heterobranchus in the pliocene of India is extremely
interesting as affording another instance of the probable migration of existing African
genera from an Oriental centre of distribution.’

The next fossil record of the Clariidae is from the Middle Pliocene of the Natron
Valley in Egypt (vide David, 1936, p. 134). Whether this record refers to Clarias
or Heterobranchus is not clear from the nature of the specimen. Koumans (1944)
has recently described some fossil fish remains from Java, among which he found
bones of Clarias batrachus and Clarias prox. letacanthus. These remains are mainly
from the Pleistocene deposits. David also refers to a record of Clarias by Henning
from the Pithecantropus stratum (Pleistocene) of Java.
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TexT-F1a. 1. Map of 8. Asia and Africa showing the distribution of the fossil Clariidae.

1 The genus Heterobranchus is chiefly distinguished from Clarias by the structure of the
dorsal fin (rayed throughout in Clarias versus divided into two parts in Heterobranchus) and by
the better development of the suproccipital process in Heterabranchus, Herre and Myers (Bull.
Rajfies Mus. Singapore, No. 13, p. 68, 1937) have separated the only known Asiatic species of
Heterobranchus tapeinapterus from the African species by instituting a new genus Encheloclarias
for it. Unfortunately, they do not indicate any precise characters on which the two genera
can be separated, but it would appear that the present-day discontinuous distribution of Hetero-
branchus may have influenced them to adopt this course. They state:

‘It seems probable that fapeinopterus is not directly related to the African species
of Heterobranchus, in spite of the fact that comparison of our single specimen with African
forms shows striking similarity in many respects.’

The arguments on which Encheloclarias is generically separated from Heterobranchus seem
to be feeble but, in the absence of any material of either, I am not in a position to discuss the
matter further. Both taxonomic and zoogeographic requirements will be satisfied if Enchelo-

clarias is for the time being treated as & sub-genus of Heferobranchus and this course
will be adopted in this paper.
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The abovementioned fossil records of the Clariidae lead one to the following
conclusions :—

1. The family probably originated in the Early Pliocene period in the
Siwalik areas.

2. The dispersal of these fishes towards the west to Africa and east to China
was facilitated by the Siwalik climatological conditions that prevailed
over very large areas during the Pliocene period.

3. The southward extension of the range of the family, both in Africa and
Asia, occurred during the Pleistocene period.

After considering the present-day distribution of the family, the above conclu-
sions will be assessed in locating the centre of origin of the family. It will be
necessary at this stage to give a brief account of the Pliocene ecological conditions
that seem to have favoured the evolution of the family.

PriocENE CLIMATES

There is always an ecological specificity in the distribution of animals and
generally it is permissible to refer to the earlier geological and climatic conditions
in terms of the present-day ecological features of a species, genus or family. The
Clariidae in Asia live abundantly in extensive marshy areas where during the dry
periods waters become foul and deficient in oxygen or dry up altogether. In such
habitats the breathing of atmospheric air direct becomes a necessity, Besides the
Clariidae, several other kinds of fishes, such as Heteropneustes, Anabas, Ophicephalus,
Amphipnous, ete. have acquired the habit of aerial respiration. Lydekker (1886,
p- 246) also recorded Ophicephalus from the Siwaliks. The fossil records of rhinoceros,
antelope, elephant, tiger, hyaena, etec.,in the Pliocene deposits of Siwaliks (Lydekker,
1883) indicate that the ecological conditions prevailing then over the Siwaliks must
have been similar to those of the Sunderbans area today in the Gangetic Delta.

The Siwalik climatological conditions evidently seem to have extended over a
very wide area as representatives of the Siwalik fauna have been recorded as far
east as China (Lydekker, 1883, p. 81). On geological evidence, Wadia (1939) has
indicated the extension of the Siwalik strata as far as Baluchistan in the west. The
distribution of the Clariidae shows that similar climatic conditions must have
prevailed beyond Baluchistan to the west. From these data, it can be surmised
that, during the Pliocene, wet, tropical, marshy conditions prevailed along the whole
of northern India, extending to China on the east and beyond Baluchistan towards
the west. The disappearance of the marsh-loving animals, including the Clariidae,
from countries between India and Africa would, perhaps, be a consequence of the
retreat of the Siwalik conditions from there and the gradual drying up of the area.
This conclusion is very much strengthened by the fact that the rhinoceros, which at
present is confined to the forests east of the Ganges, had a much wider distribution in
the north-western parts of India till recent times (Everest, 1834). The Clariidae
also responded to this desiccation process and are only rarely found beyond Delhi
but are most abundant in the marshy areas of Lower Bengal (Hora, 1939), Assam,
Bihar and Orissa,

PRESENT-DAY DISTRIBUTION AND SPECIATION AMONG THE CLARIIDAE.

Distribution of the family.—Taking the family as a whole, we find that it is at
present found in the Kast-Indian Archipelago, South-east Asia, Syria and Africa.
Its absence from Sind, Baluchistan, Persia and Arabia gives it a discontinuous
distribution but, as remarked above, when these areas had a wet climate not very
long ago the distribution of the family was probably continuous. The retreat of
the favourable Siwalik conditions from these areas appear to have been the main
reason for their absence from these countries now.
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Distribution of Heterobranchus end allied forms.—There are three genera,
Heterobranchus (Africa,) Dinotopterus (Africa) Encheloclarias (Borneo and Malaya),
which are to be considered under this section. Ihave already shown (vide supra, p. 292
foot-note) that Encheloclarias can at best be considered a subgenus of Heterobranchus.
Dinotopterus, in which the sides of the head are naked and the small adipose fin
is not supported by bony rays, is sufficiently distinct from Heterobranchus and shows
parallel development of structures to that met with among the Clarias-group of
genera. There is no doubt that the evolution of Dinotopterus was induced by the
ecological conditions prevailing in Lake Tanganyika. The occurrence of Hetero-
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a@. Map of S. Asia and Africa showing the distribution of the Heterobranchus-
like fishes.

b. Map of 8. Asia and Africa showing the distribution of the Clarias-like fishes.



ITS SIGNIFICANCE IN ZOOGEOGRAPHICAL STUDIES 295

branchus in the Pliocene Siwaliks helps us to bridge the wide gulf between the living
representatives of this group of fishes. Their discontinuous distribution undoubtedly
shows their antiquity. It would also appear that this group of Clariid fishes is not
go hardy as the Clarias-group and could not probably exist over a wide area greatly
influenced by the orogenic movements of the Himalayas during the Pliocene and
Pleistocene periods.

Distribution of Clarias and closely allied genera.—Clarias is the most widely
distributed genus of the family and its range is co-extensive with that of the family.
Tts fossil records from the Early Pliocene Siwaliks in India, Middle Pliocene formations
of Egypt and Pleistocene beds of Java also show that the genus had a very wide
distribution in earlier times. On the continent of Asia, it is represented by twelve
species!, some of which have a very restricted distribution while Clarias batrachus
(Linn.) is found everywhere. With the exception of Horaglanis, to which reference
will be made subsequently, Clarias has not given rise to any good genus in Asia2,
whereas in Africa, finding many divergent conditions of life, it has vroliferated into
several distinctive genera.

Of these, the genera with the Clarias-like form are Allabenchelys Brevior (South
Cameroon) Clariallabes Blgr. (Lower Congo) and Tanganikallabes Poll (Tanganyika).
As in Dinotopterus, of the Heterobranchus-group, the sides of the head are naked
in all the three genera. Whereas in Allabenchelys the eyes have a free border, in
the other two genera the eyes are without free borders. Those without free eye
border are distinguished by the character of the caudal fin, which is confluent with
the dorsal and anal in Clartallabes and is free in Tanganikallabes. All these generic
differences seem to have been induced by taking to a burrowing habit of life when
protective shields from the sides of the head could be dispensed with and eyes could
also be allowed to degenerate. Probably similar ecological conditions lack in Asia
where clarias has remained as such and has not budded off any genera.

Distribution of the Eel-like Clariid fishes.—There are three genera of eel-like Clariid
fishes, namely Gymnallabes Giinther (Lower Niger and old Calabar), Channallabes
Giinther (Congo and Angola) and Dolichallabes Poll (Belgian Congo). These genera
are the product of evolution induced by the accentuation of the burrowing habit
of life. The protective head-shields are still further reduced and the caudal more
intimately confluent with the dorsal and anal fins, The eyes are also further reduced.
As a direct result of the burrowing habit of life, the pectoral and pelvic fins are
reduced or totally absent. The characters by which these genera are separated
from one another are the direct result of ecological conditions, like the which are

1 The distribution of the Asiatic species of Clarias is as follows:—

C. batrachus, widely distributed ;

. fuscus, S. China;

. leiacanthus, Malay Archipelago and Siam;

macrocephalus, Siam, F.I. China and Philippines;

melanoderma, S, Chine, Siam, Malay Archipelago and Philippines;
tey‘g”mnn’i’ ’ >y
syriacus, Syria;

dayi, Wynaad Hills, W. Ghats, India;

dussumieri, W. Ghats, India;

brachysoma, Ceylon;

(= Prophagorus) cataractus, Siam ;

(= Prophagorus) neiukofii, Siam, Malay Archipelago and Philippines.
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2 The validity of the genus Prophagorus Smith (1945, p. 352) erected to accommodate
Olariid fishes with dorsal and anal fins confluent with caudal is questionabls, the first description
of the genus (Progorus McClelland, 1845) having been based on a mutilated specimen of Clarias
batrachus. Similar specimens had been described by Hamilton (vide Hora, 1933, p. 133), Bleeker
(vide Giinther, 1864, p. 19) and Hora (1936, pp. 347-48), Deraniyagala (vide Hora) remarked
regarding Clarias brachysoma of Ceylon that ‘specimens are frequently found with regenerate
caudal, which is then confluent with the dorsal and anal and lacks the hypural bones’. In
view of these considerations, I do not regard Prophagorus as a valid genus.
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probably abgsent in South-East Asia. It should also be noticed that these specialized
genera have a limited local distribution.

Distribution of Blind Clariid fishes—A typical Clarias without eyes has been
described by Trewavas (1936, pp. 70-71) from caves in South-West Africa. Here
the modification is the consequence of one environmental factor, namely perpetual
darkness while other factors seem to have been normal. There are two blind genera
of the family which live in wells or the underground waters connected with them
and have undergone very remarkable changes. Uegitglanis Gianferrai is known
from Africa (Italian Somaliland) and Horaglanis Menon from India (Travancore).
They have undoubtedly evolved independently under subterranean conditions of
life in these widely separated areas,

Spectation among the Claritdae.—The similarities between the Indian and
African Clariidae are due to common ancestry, whereas differences are due to
ecological factors that influenced evolution in the two regions after the isolation of
the original stock. The greater variety of conditions prevailing in Africa has no
doubt been the inducing factor in the evolution of genera and species. Starting
with the Heterobranchus and Clarias stocks in about the Middle Pliocene, several
genera, evolved more or less in a linear series, have been produced in Africa showing
thereby the great plasticity of these fishes to changed environmental conditions
in Africa and to the rigidity of their structure under ancestral conditions in South-
East Asia.

RoUuTE or DISPERSAL OF THE CLARIIDAE,

All students of ichthyology are generally agreed that the Clariidae originated
in the Oriental Region and thence spread westwards to Africa. Reference has
already been made to Lydekker’s views (vide supra, p. 292). David (1936, p. 135)
thought the dispersal to Africa was over a land route that included Madagascar.
If the family originated in the early Pliocene, such a southward route is improbable
because the so-called continent of Lemuria probably disappeared as early as the
Eocene. Further, no Clariidae have so far been recorded from Madagascar. On
the other hand there is considerable amount of evidence that favours a northern
route. We have shown above that the Siwalik climatological conditions were
wide-spread both to the east and west of India and must have heen an important
factor in the dispersal of the Clariidae. Recent investigations concerning the
geological history of the floor of the Arabian Sea have revealed that

‘the floor of the north-western part of the Indian Ocesan, as we know it today assumed
its present form as a result of compression in Tertiary times, probably contemporaneously
with the upheaval of the Alpine.-Himalayan Mountain system and the arcs of the Malayen
Archipelago and the formation of the Rift Valley. Consequently in Pliocene or Post-
Pliocene times the area of land that once filled the triangle now bounded by the northern
part of the East African coast and its continuation, the south-east coast of Arabia, the

Baluchistan coast, and the west coast of Indie, became separated off by a series of faults
and was submerged to its present depth.’ (Wiseman and Sewell, 1937).

This submerged land mass would appear to have played a very great part in
the dispersal of the Oriental fauna to Africa and the present discontinuity in the
distribution of the Clariidae could be partly explained as the result of submergence
of this land mass. Much evidence for this route is afforded by the fauna of Rokotra,
which is more Indian in its composition than African.

Hora (1944) traced the centre of origin of the fresh-water fish fauna of South-
East Asia to South China, particularly the table lJand of Yunnan, He stated:

‘T have referred above to the differential movements that produced the high peaks
of the Sikkim Himalayas, prevented the migration of torrential fishes to the western parts
of the range and deflected it along the Satpura trend. As pointed out by Krishnan and
Aiyengar, these movements were from two sides, one from the north and one from the
eagt. The thrust from the east probably produced a downward block-faulting and buckl-
ingin the Satpura trend and thus made it possible for the north-eastern fishes to spread
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TexT-Fia. 4. Hypothetical map of S. Asia and Africa (constructed after Wiseman and Sewell
1937) showing the route of migration of Clariidae.

to the south-west. Gregory and Gregory (1923) in their work on ‘The Alps of Chinese
Tibat and their Geographical Relations’ and Gregory’s (1925) studies on ‘The Evolution
of the River system in South-Eastern Asia’ have also shown that from Yunnan south-
wostwards the rivers on the west beheaded the rivers on the east. There is a considerable
amount of Zoogsographical evidence based on the distribution of hill-gtream and other
fresh-water fishes which shows that the fish-fauna of India probably migrated from the
South Chinese territory.’
The present-day distribution pattern of the family lends support to Hora’s
(1937, p. 354-55) assumption that the ancestral home of the Clariidae was in South
China.

CONCLUSION

To sum up it may be stated that the evidences provided by the palaeontological
and distributional records indicate that the family originated somewhere in South
China during the Early Pliocene period, when the Siwalik climatological conditions
extended as far east as China and beyond Baluchistan towards the west, and thence
spread to India and Africa on the one hand and to the other parts of the South-East
Asia on the other. The present-day distribution of Heterobranchus and Clarias,
the two oldest genera of the family in the Oriental and the Ethiopian regions and
their occurrence in the Siwalik deposits in India clearly show that in earlier times
they were more widely distributed and continuously.

The absence of the family from countries between India and Africa at present
is due to the retreat of the favourable Siwalik conditions from there and the gradual
drying up of the areas. The present discontinuity can also partly be explained
as the result of submergence of the Pliocene land mass that bridged the East
African coast with the west coast of India. This submerged land mass would
have played a very great part in the dispersal of the Oriental fauna to Africa. The
distributional study of Clariidae also enables us to conclude that there is little
Ethiopian element in the fresh-water fish fauna of India, and that there is a
predominant Indian element in the fauna of Africa.
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