FossiL FisH REMAINS FROM THE PLIOCENE KANAPOI SITE,
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ABSTRACT. Over 2,800 fossil fish elements were collected in the 1990s from the Pliocene site of Kanapoi,
located in the Turkana Basin, northern Kenya. The Kanapoi fish fauna is dominated by large piscivores
and medium to large molluscivores, whereas herbivorous fish are rare. The genera Labeo, Hydrocynus,
and Sindacharax are abundant in the deposits, as are large percoids and catfish. While the Kanapoi fauna
has many similarities with both the near-contemporaneous fauna recovered from the Muruongort Member
at nearby Lothagam and the site of Ekora, including the extinct genera Sindacharax and Semlikiichthys,
it differs significantly in two features. The Kanapoi fauna is dominated by a Sindacharax species that is
absent at Muruongori and it lacks two other Sindacharax and two Tetraodon species which are common
in the Muruongori deposits and at Ekora. The Kanapoi fauna is similar to that from the Apak Member
at Lothagam, in particular by the domination of Sindacharax mutetii.

INTRODUCTION

The presence of fossil fishes at Kanapoi had been
reported by Behrensmeyer (1976) among others,
but no systematic recovery was initiated until 1993.
Over 2,800 fossil fish elements were recovered from
Kanapoi deposits in the 1993 and 1995 field sea-
sons (see map in Introduction, page 2). Most col-
lecting was undertaken by the author and Sam N.
Muteti, of the National Museums of Kenya, with
some additional collecting by the National Muse-
ums of Kenya fossil team. As discussed by Feibel
{2003b), the major phase of deposition of the Kan-
apoi deposits date from 4.17 Ma to about 4.07 Ma
with three sedimentary intervals: a lower fluvial se-
quence, a lacustrine phase, and an upper fluvial se-
quence. The fish fossils were collected from six sites
located in the lacustrine phase of the formation,
and from one site probably deposited during the
upper fluvial sequence and hence slightly younger
than 4.07 Ma.

Fieldwork at Kanapoi followed three years of in-
tensive collection of vertebrate and invertebrate fos-
sils from the nearby site of Lothagam (Leakey et
al., 1976; Leakey and Harris, 2003), with fossilif-
erous deposits ranging in age from late Miocene to
Holocene, as well as from the western Turkana Ba-
sin Pliocene sites of Ekora, South Turkwel, North
Napudet and Eshoa Kakurongori. Reference will be
made in this report to the detailed description of
over 7000 fish fossils collected at the nearby site of
Lothagam (Stewart, 2003). Collection of fish fossils
at Lothagam was extensive, in order to obtain in-
formation on systematics, environment and bioge-
ography, previously poorly known from this peri-
od. Most fish elements collected from Lothagam
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derived from the Lower and Upper Nawata Mem-
bers of the Nawata Formation, and the Apak Mem-
ber of the Nachukui Formation, ranging in age
from 7.44 Ma to about 4.2 Ma (McDougall and
Feibel, 1999). Fish bones were also collected from
the Muruongori Member, and the Kaiyumung
Member of the Nachukui Formation, which date to
about 4.0 Ma, and approximately 4.0 to 2.0 Ma
respectively (C. Feibel, . Brown, personal com-
munication). More detailed information about the
stratigraphy and geochronology at Lothagam is
provided by Feibel (2003a) and McDougall and
Feibel (1999).

Fish collecting at Kanapoi was less extensive
than at Lothagam, as only elements with potential
taxonomic and systematic information were col-
lected. The Kanapoi fish elements derive from sed-
iments which date close to 4.07 Ma, and, like the
Muruongori Member sediments at Lothagam,
were probably deposited during the Lonyumun
Lake transgression (Feibel, 2003b). Reference will
also be made to the fish collected from the Ekora
site, located about 50 km southeast of Lothagam
and about 25 km north of Kanapoi, near the mod-
ern Kerio River. The Ekora fauna is of Pliocene
age and probably also derives from Lonyumun
Lake deposits (Feibel, personal communication).

In the descriptions and discussions below, eco-
logical and zoogeographical information on mod-
ern fish was referenced from the Checklist of the
Freshwater Fishes of Africa volumes (Daget et al.,
1984, 1986) and from Hopson and Hopson
(1982).

The Kanapoi fishes have not yet been acces-
sioned into the collections of the National Muse-
ums of Kenya. In the systematic description, the
specimens are listed by the field number for their
site of origin.
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Figure 1 Hyperopisus sp., SEM of isolated tooth, ventral
view, from Kanapoi

SYSTEMATIC DESCRIPTION
Order Polypteriformes

Family Polypteridae
Polypterus Geoffroy Saint-Hilaire, 1802

Polypterus sp.

KANAPOI MATERIAL. 3156, scale.

Polypterus material is extremely rare in Kanapoi
deposits, with only one element identified. As Po-
lypterus scales, spines, and cranial fragments are
robust and preserve well, this poor record suggests
a minimal Pliocene presence at Kanapoi.

The family Polypteridae is today represented by
two genera: Polypterus and Calamoichthys Smith,
1866 (rather than Erpetoichthys Smith, 18635; see
discussion in Stewart, 2001), both restricted to Af-
rica. Most fossil elements comprise scales, verte-
brae, and spines, and have been referred to the larg-
er and today much more widely distributed genus
Polypterus or only to the family Polypteridae.

Polypterus is a long, slender fish with a distinc-
tive, long dorsal fin that is divided by spines into
portions resembling sails; they have a lung-like or-
gan to breathe air. Polypteridae have several prim-
itive features with similarities to Paleozoic paleon-
iscoids (Carroll, 1988). Their earliest fossil record
from Africa is from Upper Cretaceous deposits in
Egypt, Morocco, Niger, and Sudan (Stromer, 1916;
Dutheil, 1999). Their Cenozoic record includes fos-
sils from Eocene deposits in Libya (Lavocat, 1955);
Miocene deposits in Rusinga, Loperot, and Lotha-
gam, Kenya (Greenwood, 1951; Van Couvering,
1977; Stewart, 2003), and Bled ed Douarah, Tu-
nisia (Greenwood, 1973); Pliocene deposits at Wadi
Natrun, Egypt (Greenwood, 1972); Pliocene depos-
its at Lothagam, Kenya (Stewart, 2003); and Plio—
Pleistocene deposits at Koobi Fora (Schwartz,
1983). Polypterus has never been recovered from
the Western Rift sites. Two extant species are

Figure 2 Hyperopisus sp., SEM of isolated tooth and base,
dorsal view, from Kanapoi

known from Lake Turkana—P. senegalus Cuvier,
1829, and P. bichir Geoffroy Saint Hilaire, 1802.
Polypterus is widespread from Senegal to the Nile
Basin up to Lake Albert, as well as the Congo Basin
and Lake Tanganyika.

Order Mormyriformes
Family Mormyridae
Hyperopisus Gill, 1862

Hyperopisus sp.
Figures 1, 2

KANAPOI MATERIAL. 3156, 1 tooth; 3845, 96
teeth; 3847, 7 teeth; 3848, 3 teeth; 3849, 2 teeth.

Hyperopisus teeth appear as truncated cylinders
with smooth, relatively flat tops and bases (Figs. 1,
2), and attach to the parasphenoid and basihyal
bones. The average diameter of the Kanapoi teeth
(1-4 mm) is within the range of large extant Hy-
peropisus individuals (up to 90 cm total length).

Hyperopisus teeth are relatively common
throughout the Kanapoi deposits. While absent
from the Nawata Formation deposits at Lothagam,
the teeth are common in the Nachukui Formation
deposits and at the Pliocene South Turkwell site
(personal observation). Modern Hyperopisus (and
other mormyroids) generate weak electromagnetic
fields in order to sense their environment. They are
therefore absent from modern Lake Turkana and
other bodies of water with high salinity values,
which apparently impede this sensory ability (Bea-
dle, 1981).

Fossil Hyperopisus teeth (see summary in Stew-
art, 2001) are known from Pliocene deposits of
Wadi Natrun, Egypt (Greenwood, 1972), from
Plio-Pleistocene deposits in the Lakes Albert and
Edward Basins (Greenwood and Howes, 1975;



Stewart, 1990), Mio-Pleistocene Lakes Albert and
Edward Basins deposits (Van Neer, 1994), from Pli-
ocene deposits at Lothagam (Stewart, 2003) and
from Plio-Pleistocene deposits at Koobi Fora
(Schwartz, 1983). Modern H. bebe Lacépéde,
1803, is known from the Omo River Delta of Lake
Turkana, and from the Senegal, Volta, Niger, Chad,
and Nile Basins.

Large teeth referred to ?Hyperopisus have been
reported in Pliocene Lake Edward Basin deposits
and Pliocene Wadi Natrun deposits (Greenwood,
1972; Stewart, 1990, 2001). These teeth, although
identical to those of modern Hyperopisus, far ex-
ceed the size range of modern teeth, and as no iden-
tified bone has been recovered with the teeth, their
affiliation is problematic. These were not recovered
in the Turkana Basin deposits, and to date have a
restricted Nile River and Western Rift presence.

Family Gymnarchidae
Gymmnarchus Cuvier, 1829
Gymnarchus sp.

KANAPOI MATERIAL. 3156, 18 teeth; 3845, 3
teeth; 3847, 3 teeth; 3848, 3 teeth; 3849, 7 teeth.

Gymmnarchus teeth line the premaxilla and den-
tary. They are common throughout the Kanapoi de-
posits. The Kanapoi teeth average 3-4 mm in
width, which is within the size range of large mod-
ern individuals (60-100 c¢m total length).

Gymnarchus is piscivorous, although mollusks
and insects are also eaten. As in Hyperopisus, these
fish use an electromagnetic field to sense the envi-
ronment and are therefore intolerant of highly sa-
line waters. Gymmnarchus teeth are common
throughout the Kanapoi deposits, as they are
throughout the Lothagam deposits. Fossil elements
are reported from Miocene-Pleistocene deposits in
Lakes Albert and Edward Basins (Van Neer, 1994),
Pliocene deposits in the Lakes Albert and Edward
Basins (Stewart, 1990; Van Neer, 1992), late Mio-
cene and Pliocene deposits at Lothagam, Kenya
(Stewart, 2003), and Plio-Pleistocene deposits at
Koobi Fora (Schwartz, 1983). Modern G. niloticus
Cuvier, 1829, is known from the Omo River Delta
in Lake Turkana, and in the Gambia, Senegal, Ni-
ger, Volta, Chad, and Nile Basins.

Order Cypriniformes
Family Cyprinidae
Labeo Cuvier, 1817

Labeo sp.
(Figures 3, 4)

KANAPOI MATERIAL. 3156, 12 teeth; 3845,
24 teeth; 3846, 4 teeth; 3847, 37 teeth; 3848, 6
teeth; 3849, 26 teeth teeth, 1 trunk vertebra.

Labeo is essentially represented by its pharyngeal
teeth, which were not identifiable to species (Figs.
3, 4). One vertebra was also recovered, and while
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Figure 3 Labeo sp., SEM of pharyngeal tooth, side view,
from Kanapoi

similar to Barbus Cuvier and Cloquet, 1816, ver-
tebrae, Labeo vertebrae can be distinguished by tra-
becular morphology. These elements represent in-
dividuals up to 90 cm in total length, which is with-
in the modern size range of the Turkana species.
Labeo teeth are surprisingly common throughout
the Kanapoi deposits. Its teeth are rare in the Na-
wata Formation sites at Lothagam, but more com-
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Figure 4 Labeo sp., SEM of pharyngeal tooth, ventral
view, from Kanapoi

mon in the Nachukui Formation sites. Labeo is an
inshore bottom fish, eating algae and organic de-
tritus. The fossil record is scanty (Stewart, 2001),
but reported from late Miocene deposits at Lotha-
gam, Kenya (Stewart, 2003); Pliocene deposits in

Wadi Natrun, Egypt (Greenwood, 1972), Koobi
Fora, Kenya (Schwartz, 1983), the Lakes Albert
and Edward Basins (Stewart, 1990); and Pleisto-
cene deposits in the Western Rift (Van Neer, 1994).
A reported Miocene occurrence from western
Uganda may be in error; the author states that cer-
tain Mio~-Pliocene sites had Pleistocene-aged fossils
mixed in (Van Neer, 1994:90). Labeo-like teeth are
also reported from the mid-Miocene of Loperot but
are not confirmed (Van Couvering, 1977). In Lake
Turkana, extant Labeo is represented by one spe-
cies—L. horie Heckel, 1846. Elsewhere, the genus
is widespread throughout the continent, including
the Nile Basin, West Africa, eastern Africa, and the
Congo and Zambezi Basins.

Barbus Cuvier and Cloquet, 1816

Barbus sp.
(Figures 5, 6)

KANAPOI MATERIAL. 3156, 4 teeth; 3845, 2
teeth; 3846, 3 teeth; 3849, 6 teeth.

Barbus is exclusively represented by its pharyn-
geal teeth (Figs. 5, 6), which represent small indi-
viduals, probably under 30 cm total length. These
teeth do not resemble those of B. bynni Boulenger,
1911, the only similar sized Barbus now inhabiting
Lake Turkana, but do resemble those of B. altian-
alis Boulenger, 1900; no other comparison with
modern Barbus species was made. The teeth do not
have the rows of small cusps observed on some
Barbus? teeth recovered from Miocene deposits in
Saudi Arabia (Otero and Gayet, 2001).

Like Labeo, Barbus is an inshore demersal (bot-
tom-dwelling) fish, with a varied diet of ostracods,
mollusks, insects, aquatic vegetation, and occasion-
ally fishes. Barbus teeth are not common at Kana-
poi, nor are they common at nearby Lothagam

Figure 5 Barbus sp., SEM of pharyngeal tooth, ventral view (left) and side view (right), from Kanapoi



Figure 6 Barbus sp., SEM of pharyngeal tooth (different
from Fig. 5), side view, from Kanapoi

(Stewart, 2003). Their fossil record in Africa is vir-
tually nonexistent prior to the Pliocene (Stewart,
2001), with the earliest reported finds being from
Pliocene deposits at Lothagam (Stewart, 2003), Pli-
ocene deposits in the Western Rift, Congo (Stewart,
1990), Plio~Pleistocene deposits from Koobi Fora
(Schwartz, 1983}, and Pleistocene deposits from the
Western Rift (Greenwood, 1959; Van Neer, 1994).
Van Couvering (1977) notes that “Barbus-like”
teeth are known from mid-Miocene deposits in
Kenya. The report of a probable Barbus in Miocene
deposits in Saudi Arabia (Otero, 2001; Otero and
Gayet, 2001) indicates these fishes could have en-
tered Africa from the Arabian region during land
connections in the Burdigalian (early Miocene) (see
discussion in Otero, 2001).

At present, Barbus is represented by three species
in Lake Turkana, with only B. bynni attaining a
length of at least 30 cm in Lake Turkana.

Order Characiformes
Family Distichodontidae
Distichodus Miiller and Troschel, 1845

Distichodus sp.
(Figure 7)

KANAPOI MATERIAL. 3156, 1 tooth; 3845, 2
teeth; 3847, 2 teeth; 3849, 3 teeth.

Distichodus teeth are oral, lining the premaxilla
and dentary (Fig. 7). The average height of the Kan-
apoi teeth was 5 mm long, which is within the size
range of modern individuals.

Distichodus remains are not common at Kanapoi
nor at Lothagam, but this may reflect their small
size and probable poor preservation. The fossil re-
cord is poor (Stewart, 2001) but is known from
Mio-Pliocene deposits in the Lakes Albert and Ed-
ward Basins (Van Neer, 1994), Pliocene deposits in
the Lakes Albert and Edward Basins (Stewart,
1990), late Miocene deposits at Lothagam, Kenya
(Stewart, 2003), and Pleistocene deposits at Koobi
Fora (Schwartz, 1983). Extant D. niloticus (Lin-
naeus, 1762) is known from Lake Turkana and
from the Nile Basin up to Lake Albert.
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Figure 7 Distichodus sp., SEM of oral tooth, side view,
from Kanapoi

Family Alestidae
Hydrocynus Cuvier, 1817

Hydrocynus sp.
(Figure 8)

KANAPOI MATERIAL. 3156, 23 teeth, 1 den-
tary fragment with tooth; 3845, 33 teeth, 1 dentary
fragment with tooth; 3846, 3 teeth; 3847, 13 teeth,
1 dentary fragment with tooth, 1 premaxilla frag-
ment; 3848, 32 teeth, 4 dentary fragments, 4 den-
tary fragments with teeth, 1 premaxilla fragment;
3849, 2 teeth.

Hydrocynus teeth are long and conical in shape
{Fig. 8), with considerable size range. At Kanapoi,
both teeth and jaw elements were recovered, often
with the teeth in situ, usually in replacement sock-
ets within the jaw element. Teeth and jaw elements

Figure 8 Hydrocynus sp., SEM of oral tooth and base,
side view, from Kanapoi










































