















































CHAPTER 1

THE GEOGRAPHICAL FORMATION AND BIOLOGICAL ISOLATION

OF LAKE TANGANYIXKA.

Lakes Tanganyika and Malawi were formed as a result of tre-
mendous tectonic earth movements. The Great Rift valleys which
contain the lakes began to develop in Miocene times and were
completed during the Pliocene. The eastern Malawi rift valley
and the western Tanganyikan rift valley were never connected. Lake
Tanganyika consists of two continuous troughs, which significantly
altered the drainage system of the area as they began to form,

The Malgarasi River was cut in two by the Tanganyikan Rift, and

the upper reaches of the river (to the lake's east) drained directly
into the huge crevice, The lower portion of the river (to the lake's
west) which is probably represented today by the Lukuga River, was
cut off from supply. According to Brooks (1950), this internal

drainage sink could have lasted as long as six million years.,

Lake Tanganyika was isolated for some 10 000 000 years until
Pleistocene times. As recently as 100 000 years ago, the lake
gained its outlet to the Congo River system (as reviewed by Fryer
and Iles, 1972), This event was stimulated by topographical changes
due to volcanic activity that occured north of the lake (as illu-
strated in Map 1), Prior to this activity, Lake Edward and the Nile
River system served as the receptacle for drainage from the Ruanda
Highlands. During late Pleistocene times, however, the Bufumbiro
Volcanoes formed across the northern part of the rift valley and

impeded the drainage to Lake Edward; Lake Kivu formed against these
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Map 1l: The geographic formation of Lake Tanganyika. (details in
the text),
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probably a result of the lake's greater period of isolation. (This
assumes that the described genera are co-ordinate with other cichlid
genera from the other lakes. If they are not, this point may be a
human rather than a natural condition.) Cunnington (1920) cited
geographical isoclation as the major factor for the endemic diversity
in Lake Tanganyika. Intralacustrine speciation has occurred to a
much greater extent in cichlids than in all of the other lake fish
families (13) combined. This phenomenon is repeated in almost all
of the African tropical lakes., Lake Tanganyika contains approximately
140 cichlid species as compared with a total of 67 non-cichlids.
According to Fryer (1969), we can only speculate as to the reasons
involved., Fryer postulates that the answers lie largely in two
areas of cichlid organization: their morphology and their elaborate

breeding habits.

It was essential for the fish to overcome the problem of
lacustrine colonization before adaptive radiation was possible.
Spawning was one of the most difficult problems to overcome as it
was often closely associated with running water. Cichlids evolved
the ability to generate their own supply of running water by fanning
their eggs with their fins or, in the case of mouth-brooders, by
their opercular movements., This, coupled with increased spawning
precision and territoriality, was wvital to the success of radiation

throughout the lake.

The elaborate breeding rituals of the cichlids present many
opportunities for divergence and, hence, for speciation. According
to Fryer (1969), slight behavioural changes in the spawning ritual

can lead to incompatibility and ethological reproductive isolation,
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Table 1 (refer to Map 2)

Some of the morphs of Tropheus.

Speciesx Morph Location Map 2 Letter
Code
T.m. Black ' Uvira, Kalundu, - A
A Kigono, Luhanga
T.m. Orange 1 Bemba B
T.m. Black + Orange 1 Kashikezi C
(intermediate) !
T.m. Golden ! Mboko D
T.m. Blue-Black ' Lueba E
T.m. Orange 2 ' Rubana F
T.m. Red-Yellow ' Lutunga G
T.m. Brown-Yellow ' Station X H
T.m. Brown-Green ' Station Y 1
T.m. Olive-Yellow ' Mwerasi J
T.m. Red-blotched ' Moliro K
T.m. Brown g9, Kigoma L
Yellow-Olive ¢
Teme. Red Bulu Point M
T.m. Green Kiti Point N
T.m. Yellow-finned Kipili BRay 0
T.m. Rainbow west of Sibwesa P
T.me. Red-Orange~-spotted Edith Bay Q
T.d. White-banded ' Kashikezi & Bemba X
T.d. Narrow Yellow-banded Xiti Point N
T.de. Wide Yellow-banded Halembe R
T.p. - Bulu Point M

¥ T.m. = Tropheus moorii, T.d. = Tropheus duboisi, T.p. = Tropheus polli.

' as in Fryer and Iles (1972, p. 527).
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Boulenger (1906-1916) was the first to arrange taxonomically
the entire known Tanganyikan fish fauna and place his conclusions
within one volume. Since that time, much work has been done in an
attempt to elucidate the ancestral relationships of the formulated
species, Since evolution is an historical process, a fossil series
containing both specialized and primitive representatives is im-
portant in deciphering the pathways of physical change of any group
of organisms. Such a series, however, is not (in present case)
available. Analysis of the situation has been almost sclely based
on external morphology, trophic specializations and, recently,
behavioural characteristics. Deductions from evidence on these
modes of analysis have led to many conflicting hypotheses, It may,
therefore, be assumed either that some of these investigative cri-
teria are invalid for evolutionary analysis, or that conclusions
based upon wvalid criteria have been erroneous., It is clear, there-
fore, that considerably more research is needed in this area to

help <clarify many of these problems and contradictions.

The purpose of this thesis is to investigate the taxonomic

status of two Lake Tanganyikan genera, Simochromis and Tropheus,

and to make a contribution toward the clarification of their
classification and intrarelationships. The scope of this research
has been confined to a gradistic analysis of the problem, although
some preliminary phylogenetic comments are put forth. Additionally,
mention is made of the pharyngeal apophysis and its taxonomic use

in cichlid classification,
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Total length of the bone: 30.3% of the h.l,

Total width of the bone: 100.0% of the bone length.

The pharyngeal apophysis of Simochromis sp. A was not examined,

The vertebral counts of Simochromis sp. A are listed on Table

327 and are compared with all of the other Simochromis species andg

with the Tropheus species, There are 30 vertebrae in total, 14

precaudal and 16 caudal.,.

The coloration of Simochromis sp. A (Pl.2 fig.l) is indis-

tinguishable from that of Simochromis marginatus (Pl.2 fig.2;

P1,21 fig.l). Furthermore, the habitat is the same (so far as is
known) and both species are found together in Kigoma Harbour (see
"Material Examined” - Chapter 3) at 2-6 m depth. They seem to be
restricted to the littoral zone, and have been amongst the weeds

and rockse.
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The gill raker counts for S. marginatus are listed on Table 33

and are compared with the other Simochromis species and with the

Tropheus species. The gill rakers are conical in shape,

Gill Raker Count - number above, on and below the
articulation: 3=0-5 (F.3), 3=1-5 (F.l), 4=1~5 (F.1),

2-0~6 (F.2), L4=0-6 (F.1).

The selected scale meristics for Se marginatus are listed

on Table 34 and are compared with the other Simochromis species

and with the Tropheus species,

Lateral Line: 29+2 (F.1), 29+3 (F.3), 30+3 (F.2),

Cheek Scale Rows: 3 (F.b4), 4 (F.3).

The dentition counts for‘§. marginatus are listed on Table 35

and are compared with other Simochromis species and with other

Tropheus species (P1l.12 figs.l,2). The pattern of dentition is

explained in the description of 8. curvifrons,

Upper Jaw: 6-9 rows of tricuspid teeth, mode = 7 rows.
LL4-50 bicuspid teeth in the outer row, mean
= 45 teeth,
%2-7 conical teeth at each corner of the mouth,

mode = 6 teeth.

Lower Jaw: 6-8 rows of tricuspid teeth, mode = 6 rows.
3442 bicuspid teeth in the outer row, mean
. = 39 teeth,
3-8 conical teeth at eagh corner of the mouth,

mode = 5 teeth,
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The gill raker counts for T. duboisi are listed on Table 33
and are compared with the other Tropheus species and with the

Simochromis species,

Gill Raker Count - number above, on and below the
articulation: 2-1-10 (F.22), 3-0-10 (F.2), 3-1-10 (F.4),
2-1-11 (¥F.6), 3-0-11 (F.5), 3-1-n(F.1l), 2-1-12 (F.b),

3-0=-12 (F.1),.

The selected scale meristics for T. duboisi are listed on Table
34 and are compared with the other Tropheus species and with the

Simochromis species.

Lateral Line Count: 28+2 (F.1l), 28+3 (F.5), 29+2 (F.6),
29+3 (F.10), 30+1 (F.1l), 30+2 (F.21), 30+3 (F.1l).

Cheek Scale Rows: 3 (F.38), 4 (F.7).

The dentition counts for I. duboisi are listed on Table 35 and

are compared with the other Tropheus species and with the Simochromis

species (Pl.14 figs. 1,2). The pattern of dentition is explained in

the description of T. moorii,.

Upper Jaw: 7-11 rows of tricuspid teeth, mode = 8 rows.
3546 bicuspid teeth in the outer row, mean =
LO teeth.
1-4 lateral tricuspid teeth at each corner of
the mouth, mode = 3 teeth,.
3-6 conical teeth at each corner of the mouth,

mode = 5 teeth,
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Lower Jaw: 8-=12 rows of tricuspid teeth, mode = 10 rows.
30=37 bicuspid teeth in the outer row, mean =
31']' teeth,.

No conical teeth,

The lower pharyngeal bone of Tropheus duboisi is triangular in

shape with a median indentation on its posterior border (P1.23 fige.3).
There are 38-4k enlarged teeth on the posterior border of the bone which
are anteriorly slanting unicusps with a poorly defined shoulder.

There is a second row of similar teeth parallel to the previous,

but these teeth are not as enlarged as the former., All of the other
teeth are unicuspid and slant posteriorly. There are 11-13 teeth
parallel to the midline of the bone., The lower pharyngeal bone length
(as % h.l.) and width (as % bone length) are listed on Table 36 and

compared with all of the other Tropheus species and all of the

Simochromis species.

Total length of the bone: 31.9-34.8% of the h.l.

Total width of the bone: 87.6-97.9% of the bone length.

The pharyngeal apophysis of eleven specimens of Tropheus duboisi

were examined. The articulary surfaces were round-{or slightly

ova]4)shaped and the composition was both Haplochromis-like and

Tilapia-like (Regan, 1920). Below are the percentage contributions
of the parasphenoid (P), basioccipital (B) and pro-otic (PRO) to
the articﬁlatory surface of each specimen examined (L = left facet

and R = right facet).
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