LATE EOCENE AND EARLY OLIGOCENE TELEOST
AND ASSOCIATED ICHTHYOFAUNA OF THE JEBEL
QATRANI FORMATION, FAYUM, EGYPT

by ALISON M. MURRAY

ABSTRACT. Fishes from the late Eocene and Oligocene Jebel Qatrani Formation of the Fayum, Egypt, have
been collected for many years, but have not been extensively studied. Collections from various sites in the
formation, predominantly representing riverine and shallow lake deposits, include remains of several fishes not
known previously. The teleost fishes from these collections [representing Characiformes, Siluriformes, Cichlidae,
Latidae (= Centropomidae), and Channidae] include species that are similar to those found in the older, underlying,
Qasr el Sagha Formation (catfishes), as well as species of fishes previously unrecorded from the Fayum (cichlids and
latids), or even from the Tertiary of Africa (channids). It has been suggested that the Jebel Qatrani Formation
represents an area of swampy rivers with overgrown banks and floating vegetation and at least one small lake. The fish
remains support this reconstruction of the palaecoenvironment, and further indicate that open riverine habitat was also
probably available.

KEY WORDS: Channidae, Characiformes, Cichlidae, Egypt, Fayum, Latidae, Siluriformes.

FossiL vertebrates including fishes have been described from the Fayum Depression of Egypt, in the
Western Desert about 80 km south-west of Cairo, from several formations including the upper Eocene
Birket el Qarun (e.g. Dames 1883; Stromer 1904) and Qasr el Sagha formations (e.g. Priem 1905; Weiler
1929). Overlying the Qasr el Sagha Formation is the Jebel Qatrani Formation, which contains deposits
ranging from late Eocene through Oligocene in age. The only fish remains previously reported from this
formation are bones of catfishes and lungfishes (Stromer 1916; Peyer 1928; Greenwood 1974) and
characiform teeth (Roberts 1975). Teleost material collected from several localities in the Jebel Qatrani
Formation by the team of Dr Elwyn Simons of Duke University in cooperation with the Egyptian
Geological Survey, includes previously unreported or new species belonging to Cichlidae, Channidae and
Latidae, in addition to catfish and characiform remains.

GEOLOGY

The Jebel Qatrani Formation was once considered to represent fluvio-marine conditions (e.g. Peyer 1928);
however, Bown and Kraus (1988) found that the formation documents almost exclusively fluvial
conditions. It was probably laid down in alluvial conditions during the retreat of the Tethys Sea
(Kappelman et al. 1992). Rasmussen et al. (2001) noted that the formation consists mainly of sandstones
and mudstones deposited as river bars and overbank sediment, and suggested that the formation
accumulated as part of an aggrading system of river channels, which flowed primarily westward into a
basin south of the Tethys Sea shoreline. Their studies led to the reconstruction of the depositional
environment as a lowland area of tropical swamp forests, marshes and meandering rivers that probably had
a monsoonal climate (Rasmussen et al. 2001).

The fish material discussed in this paper comes from several different sites (Text-fig. 1) in the formation,
which is separated by the Barite Sandstone into upper and lower parts. The three sites below the Barite
Sandstone, locality 41 (L-41) and quarries B and E, along with quarries G and V above the sandstone are
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Age Site Rock group Fish remains
Khasab Formation
23.64 +/- 0.035 Widan el Faras basalt cap
Jebel Qatrani Formation
M Upper part M- characiform, latid, catfish, lungfish, elasmobranchs
P P - catfish, channid
33.14-33.32 I alluvial sediments - | - latid, F:haracifprm, catfish, lungfish, channid
J channel and overbank J - lungfish, catfish
with some palaeosols
33.42-3377 R R - elasmobranchs, characiform, unidentified teeth
G G - elasmobranchs, catfish
v V - latid, catfish, lungfish
83.77-35.12 Barite Sandstone
E Lower part E - elasmobranchs, lungfish, characiform, catfish, latid
; A - elasmobranchs, lungfish
A B channel and floodplain )
35.56-35.94 (L " deposits, meandering B - catfish, elasmobranchs
: rivers L-41 - lungfish, catfish, characiform, channid
late Eocene Qasr es Sagha Formation elasmobranchs, catfishes (Fajumia schweinfurthi,
marine, shoreline, intertidal, | F. stromeri, Socnopaea grandis, Ariopsis aegyptiacus),
deltaic percomorphs (including Diodon, Egertonia stromeri,
Sphyraena fajumensis, Xiphiorhynchus aegyptiacus)
late Eocene Birket Qarun Formation elagmobranchs, pycnodonts,' ponptgrid, lungfish, albuloid,
. b d barri catfish, percomorphs (including Cylindracanthus rectus,
?;rme, submerged barrier Sphyraena fajumensis, Weilerichthys fajumensis, Diodon)
mid-late Eocene Gahannam Formation
marine, shallow shelf

TEXT-FIG. 1. Relative stratigraphy of the Jebel Qatrani sites and underlying formations. The age for the bottom of the

Widan el Faras basalt cap is based on radiometric dating, and the ages indicated for the sites are the limits of the chrons

(without error) to which palacomagnetic data were correlated (see Kappleman 1992, and Kappleman et al. 1992). Fish

remains reported for the Qasr es Sagha and Birket Qarun formations are from Weiler (1929), with additional
information for the Birket Qarun ichthyofauna from material in the DPC collections.

dated as late Eocene. The other five sites above the Barite Sandstone which contain fish material
(quarries I, J, M, P, and R) are early Oligocene in age. The sites have been dated (Text-fig. 1) based
on palaecomagnetic reversal stratigraphy correlated with estimated chron ages (Kappelman 1992). The
Jebel Qatrani Formation is capped by the Widan el Faras basalt, which has been dated radio-
metrically between 24.7 +0-4-31.0* 1-0Ma (Gingerich 1992), but Kappleman et al. (1992)
suggested that 23-64 = 0-035Ma is an appropriate date. One of the oldest sites, L-41, consists of
fine mudstones and claystones with abundant evaporites (Rasmussen et al. 2001), which have
produced remains of lungfish, catfish, characiforms, and channid fishes, as well as remains of
frogs and mammals. This site has been interpreted as a sizeable freshwater lake with evidence of
current action (DeBlieux and Simons 2002). All the other sites are believed to have been riverine
habitats.
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TEXT-FIG. 2. Environmental scanning electron micrographs of teeth assigned to Characiformes from Jebel Qatrani

Formation. A (X7), B (X5), C (X8), E (X5),1(x5), and J (x9) from quarry X, collection DPC 4287; D (x6) and H (x4)

from quarry M, collection DPC 5201; F (x4), G (x6), and M (x4) from quarry I, collection DPC 4405, K (x5) from
quarry M, collection DPC 5807; L (x5) and N (X 3) from quarry M, collection DPC 6526.

MATERIAL

The fossil material reported here is in the collections of the Duke Primate Center (DPC), Duke University,
North Carolina. Fossil material will remain in that institution except specimens that are subsequently
designated as type material, which will be permanently stored at the Cairo Geological Museum, Egypt.

Comparative material of Alestidae is from the Canadian Museum of Nature (CMN), Ottawa (Alestes
stuhlmanni), Muséum national d’Histoire naturelle, Paris (Brycinus lateralis, B. schoutedini, Bryco-
naethiops microstoma, Rhabdalestes intermedius), and Smithsonian Institute, Washington DC (Alestes
dentex). Latid comparative material is from the CMN (Lates niloticus), and The Natural History Museum,
London (Lates angustifrons, L. longispinis, L. mariae, L. microlepis).

SYSTEMATIC PALAEONTOLOGY

Superorder OSTARIOPHYSI Greenwood et al., 1966
Order CHARACIFORMES (sensu Fink and Fink, 1996)
Suborder CHARACOIDEI Buckup, 1998
Family ALESTIDAE (sensu Géry, 1977)

Material. Numerous teeth have been collected, with representative collections (containing two or more teeth
catalogued together) being DPC 3326, 3362, 4252, 4287, 4405, 5201, 5807, 5816, 6391 and 6526.

Locality. Characiform teeth have been collected from the Jebel Qatrani riverine sites, quarries E, I, M, R and X.

Description. Molariform teeth belonging to one or more species of characiform fishes are common in the Jebel Qatrani
Formation. Of the several characiform tooth-types represented (Text-fig. 2), some are similar to teeth in species of
Alestidae. Teeth with several cusps in a row (Text-fig. 2A-B) are reminiscent of the fourth premaxillary tooth in the
alestids Alestes dentex, Brycinus schoutedini and Rhabdalestes intermedius. Teeth similar to these have been reported
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also from the lower Oligocene of the Arabian Plate (Otero and Gayet 2001). Another tooth type (e.g. DPC 4287,
Text-fig. 2E) resembles that figured by Van Couvering (1977, fig. 1A) from Uganda, and is also somewhat similar
to the dentary teeth of Alestes stuhlmanni, Brycinus lateralis and Bryconaethiops microstoma. Another variant
(Text-fig. 21) is reminiscent of larger specimens of outer premaxillary teeth of Alestes stuhlmanni as are two other more
oval forms (Text-fig. 2F-G) with similar cusp patterns. Other characiform teeth (Text-fig. 2¢, H, J, M) are only generally
comparable to those of living alestids examined. A few types (Text-fig. 2K, L), are shaped like the oval teeth of
Sindacharax, but have cusps instead of the strong ridging which marks most Sindacharax teeth. Smooth teeth with
minimal cusp development (Text-fig. 2D, N) resemble Bunocharax (Van Neer 1994). Bunocharax and Sindacharax
were both considered to be members of the Characidae (Greenwood 1976; Van Neer 1994) but the African members of
this family are now separated into their own family, Alestidae (e.g. Géry 1995; Buckup 1998), and presumably
Bunocharax and Sindacharax would be included in Alestidae. All these Jebel Qatrani characiform teeth therefore are
considered to belong to species of the family Alestidae.

Discussion. Most African fossil remains referred to characiform fishes are teeth, with only a few
articulated specimens known (Murray 20034, b). The earliest occurrence referable to Characiformes are
two small isolated molariform teeth from the Upper Cenomanian Kem Kem beds of Morocco (Dutheil
1999), and three molariform tooth fragments from the Wadi Milk Formation, Sudan (Werner 1994). Teeth
more specifically referred to the family Characidae (which at the time of their report included the African
members now in Alestidae) are known from the Campanian Mut Formation of Bahariya, Egypt (Schaal
1984), and from probable Danian marine deposits in the Ouarzazate Basin in Morocco (Cappetta et al.
1978). Early Cenozoic isolated alestid/characid teeth have been reported from the Daban Formation
(probably Oligocene) of Somalia, from the lower Miocene Lamitina Beds, Uganda, the middle Miocene
Turkana Basalt, Kenya, and from the upper Miocene Mpesida Beds, Kenya (all noted in Van Couvering
1977). In later Cenozoic deposits of Africa large molariform teeth, referred to the two extinct genera
Sindacharax and Bunocharax, have been found. Several species of Sindacharax have been described from
Pliocene deposits at Wadi Natrun, Egypt and Miocene and lower Pleistocene Lake Albert—Lake Edward
Rift (Greenwood 1972; Greenwood and Howes 1975). Sindacharax species are also known from the
upper Miocene—lower Pliocene Manonga Valley, from which also have come teeth referred to ‘alestine
characids’ (= alestid) (Stewart 1997).

Roberts (1975) first reported characiform teeth from the Jebel Qatrani Formation. He noted in an
addendum that a small number of multicuspid ‘characid’ jaw teeth, some at least referable to Alestiinae
(= Alestidae), were collected from quarry G. These same teeth were later reported by Van Couvering
(1977) as upper Eocene or lower Oligocene Alestes-like teeth. Initially, Roberts (1975) estimated a
minimum age of about 25 million years, but this site has since been estimated between 33-77—-35-12 Ma, or
late Eocene (Text-fig. 1).

Taxonomic assignment of characiform teeth is complicated by the fact that their morphology not only
varies with position in the jaw, but also may change greatly during growth. Very small individuals of
Alestes stuhlmanni have small conical teeth, which eventually gain more cusps and then become ridged as
the size of the fish increases. Thus, even though most of the teeth reported here are of a similar size, the
number of species represented by the variety among the Jebel Qatrani characiform specimens may not be
as large as the range of morphology suggests.

Order SILURIFORMES (sensu Fink and Fink, 1996)

Material. Three crania, DPC 3581, DPC 20161, and DPC 20348, and isolated postcranial elements, predominantly
pectoral and dorsal spines, e.g. DPC 10519.

Locality. The three crania are from upper Eocene sites L-41 (DPC 20348 and DPC 20161) and quarry B (DPC 3581).
Pectoral and dorsal fin spines have been collected from most of the other sites: quarries B, E, G, I, J, K, M, P, and V.

Description. One of the skulls from L-41 (Text-fig. 3A) is relatively long and narrow, with well-developed, robust
cornua on the mesethmoid. A second skull from the same site does not preserve the cornua, but is otherwise similar to
the first. Although the third skull, from quarry B (Text-fig. 3B), does not preserve the anterior end with the mesethmoid
cornua, it appears much more robust, and wider than the L-41 crania, and may represent a different type of catfish from
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TEXT-FIG. 3. Siluriform crania from the Jebel Qatrani Formation. A, DPC 20161 from L-41; x2. B, DPC 3581, from
quarry B, anterior to left; x2.

that of L-41. All three skulls are of similar size, about 70 mm long. The isolated elements show a greater range in sizes,
with small dorsal spines less than 10 mm in length, compared to an incomplete dorsal spine of more than 90 mm length.

Discussion. A large amount of fossil catfish material is known from northern Africa, including the
Fayum area, and several taxa have been named based on fossil crania. Ariopsis aegyptiacus, Fajumia
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TEXT-FIG. 4. A-F. Environmental scanning electron micrographs of teeth assigned to Cichlidae, DPC 4287, from Jebel
Qatrani Formation, quarry E. Each photograph is of a different tooth. A-c, large rectangular teeth in occlusal (A), root
(B) and lateral (C) views; X 5. D-F, small, deeper teeth in occlusal (D), root (E), and lateral (F) views; X9. G. Lower
pharyngeal jaw of a cichlid, cf. Tylochromis, DPC 4973, in occlusal view, from Jebel Qatrani Formation, quarry E; x 3.

schweinfurthi, F. stromeri, and Socnopaea grandis were recovered from middle to upper Eocene deposits
of the Qasr-es-Sagha Formation (Stromer 1904; Peyer 1928) and Arius frassi was described from the
Eocene Mokattam locality (Peyer 1928).

The cranium from L-41, which preserves the anterior end (DPC 20161), is somewhat similar to the two
species of Fajumia. However, the mesethmoid differs from that of F. stromeri (Peyer 1928, table 4, fig. 1),
in that it expands rather than tapers posteriorly. The L-41 material also has a deeper cleft between the left
and right cornua than that found in F. schweinfurthi (Peyer 1928, table 1, fig. 1A). Fajumia schweinfurthi
was considered to be related to either the bagrid catfishes (Peyer 1928), although the limits of this family
have since been revised (Mo 1991) and are still in need of more study (de Pinna and Ferraris 1992), or the
South American pimelodids (Priem 1905). However, Greenwood (1974), based on the previously assumed
marine nature of the Qasr-es-Sagha, suggested that Fajumia, along with Socnopaea and Ariopsis from the
same area, were marine genera, and might be placed in the Ariidae. The relationships of the Jebel Qatrani
catfishes have yet to be determined.

ACANTHOPTERYGII (sensu Johnson and Patterson, 1993)
PERCOMORPHA Rosen, 1973
Order PERCIFORMES Bleeker, 1859
Suborder LABROIDEI Bleeker, 1859
Family cIcHLIDAE Gill, 1872

cf. TYLOCHROMIS Regan, 1920

Material. DPC 4973, a lower pharyngeal jaw; and catalogued samples (containing two or more teeth) DPC 3362, 4287,
4296, 4405, and 5816.

Locality. Quarries E, I, and X.

Description. Because of the discovery of the cichlid pharyngeal jaw with teeth in place, DPC 4973 (Murray 2002),
several isolated teeth can also be assigned to cichlid fishes. Large flat teeth (Text-fig. 4A-C) similar to those on the
pharyngeal jaw (Text-fig. 4G) have been recovered from sites E, I and X. Smaller flat teeth (Text-fig. 4D-F), have been
recovered from the same sites, and are here assigned to the same taxon, as the pharyngeal jaw preserves tooth sockets
that indicate that teeth of various sizes were present.

Discussion. The only fossil remains of cichlids previously reported from Egypt are isolated elements,
predominantly fin spines, pterygiophores and vertebral centra, known from Pleistocene deposits at Wadi
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TEXT-FIG. 5. Skull of Lates sp., DPC
17049, from Jebel Qatrani Formation,
quarry I, in ventral (left) and dorsal
(right) views, anterior to top of page;
x 2. Abbreviations: boc, basioccipi-
tal; epi, epioccipital; exoc, exoccipi-
tal; fr, frontal; ic, intercalar; Ic, lateral
commissure; pa, parietal; pro, pro-
oOtic; psph, parasphenoid; pto, pterotic;
soc, supraoccipital; sph, sphenotic.
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Natrun (Greenwood 1972). The occurrence of cichlids in the Fayum provides the first evidence that the
family was already present in Egypt in the latest Eocene (Murray 2002 incorrectly interpreted the age of
the site as earliest Oligocene). The fossil cichlid remains from the Jebel Qatrani probably belonged to a
species of Tylochromis (Murray 2002), which is a relatively basal cichlid lineage (Stiassny 1991). Extant
species of Tylochromis are found in large rivers and open waters of West Africa and the Zaire Basin, but
they are absent from present-day Egypt (Stiassny 1989). If the identity of the Fayum specimen is correct,
Tylochromis was once much more widely distributed in waters of the African continent.

PERCOIDEI (sensu Nelson, 1994)
LATIDAE Jordan, 1923

Lates sp. Cuvier, in Cuvier and Valenciennes 1828

Material. Two crania (DPC 17049 and DPC 21115), isolated elements including preopercles, quadrates, jaw bones,
vomer, basioccipital bones, vertebrae, fin spines and pterygiophores, e.g. DPC 1720, 1806, 1809, 1988, 6494, 7622,
10519, 18422.

Locality. This material occurs in quarries E, I, M and V, all riverine sites dating from the late Eocene through
Oligocene. No remains have been collected from site L-41, but this is not surprising as the modern freshwater African
latid genus, Lates, may grow large and normally inhabits large lakes or rivers, rather than shallow lacustrine habitats
such as that represented by L-41.

Description. The Jebel Qatrani latid (Text-fig. 5) has frontoparietal crests, a posterior process on the epioccipital
(= epiotic), and (visible in an unfigured specimen) a foramen for the olfactory nerve piercing the lateral ethmoid, as
well as mesethmoid projections. These features indicate that the fossil species belongs to Lates (see Greenwood 1976;
Otero and Gayet 1999a). Based on characters discussed by Greenwood (1976), the new Fayum material is most similar
to the extant species Lates angustifrons, L. calcarifer and L. niloticus, because it has an internal jugular bridge in the
pterosphenoid, the parasphenoid contacts the pterosphenoid, and the anterior wall of the neurocranium (i.e. the anterior
parts of the pterosphenoid, prodtic and ascending arm of the parasphenoid) extends significantly forward of the lateral
commissure. However, the new fossil skulls differ from Lates angustifrons, L. calcarifer and L. niloticus (pers. obs.
and based on figures and text of Greenwood 1976) in several features, including a skull that is broader anteriorly,
irregular-shaped basioccipital facets, and fronto-parietal crests that extend further anteriorly and also diverge
anteriorly, rather than converge as in the three extant species. This material, therefore, cannot be assigned to any of
the described species of Lates. For the present, the fossil material from the Jebel Qatrani deposits is designated as Lates
sp., pending a more detailed description of material and comparison with other latid species.

Discussion. The extant genera Lates and Psammoperca were previously considered to be members of the
family Centropomidae. However, Mooi and Gill (1995) recommended removing them to their own family
(Latidae), which they considered would probably also include the fossil genus Eolates and the Recent
genus Hypopterus, although Greenwood (1976) considered this latter to be a synonym of Psammoperca
waigiensis. The family Latidae is applied here.

Several fossil species attributed to Lates have been described from Africa, although all have now been
removed from that genus, or are considered to be indistinguishable from modern forms, as follows.
Greenwood (1951) described Lates karungae based on 63 vertebrae from lower Miocene deposits in
Kenya, but later (Greenwood 1973) noted that the character used to diagnose the fossil species is variable
in the extant L. niloticus. Lates rhachirhincus, from Miocene—Pliocene deposits, originally described by
Greenwood and Howes (1975), is now considered Percoidei incertae sedis by Otero and Gayet (1999b)
who removed it to its own genus, Semlikichthys rhachirhynchus (although the specific name apparently
was misspelled, not emended).

TEXT-FIG. 6. Skull of a channid, DPC 1990, in ventral (left) and dorsal (right) views, anterior to left; x2. From Jebel

Qatrani Formation, Quarry P. Abbreviations: boc, basioccipital; epi, epioccipital; exoc, exoccipital; fr, frontal; leth,

lateral ethmoid; meth, mesethmoid; pa, parietal; pro, prodtic; psph, parasphenoid; pto, pterotic; soc, supraoccipital;
sph, sphenotic; tp, tooth plate; vo, vomer.
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Upper Eocene deposits of the Fayum, in the Birket Qarun Formation, produced material that was
originally described as Lates fajumensis (Weiler 1929). This species was later given its own genus
(Weilerichthys fajumensis), removed from the family, and left as Percoidea incertae sedis (Otero and
Gayet 1999a). Weilerichthys fajumensis, which is known only from neurocrania and a non-diagnostic
vertebra, is diagnosed by several characters (see Otero and Gayet 1999q) that are not present in Latidae or
found in the Jebel Qatrani material.

CHANNOIDEI (sensu Nelson, 1994)
CHANNIDAE Berg, 1940

Material. At least seven crania have been recovered that belong to a channid fish, namely DPC 1721, 1990, 5735,
12360, 13482, 14357, and 15435. Additionally, the anterior two-thirds of a right dentary, DPC 2663, is referred to
Channidae.

Locality. The crania have been recovered from the upper Eocene shallow lake site (L-41), and Oligocene riverine sites
P and M, and the dentary is from quarry M.

Description. These skulls are naturally flat, with the parasphenoid positioned close to the ventral surface of the frontal
bones, but the crania from L-41 are crushed dorsoventrally. The three skulls from riverine sites M and P (DPC 1721
and 5735 from quarry M, and DPC 1990 from quarry P) are preserved uncrushed (Text-fig. 6). Towards the posterior
end of the parasphenoid, on the ventral surface, is a small, oval patch of teeth. All seven skulls are very similar to one
another, and are considered to be from a single species of channid.

Discussion. There are two extant channid genera: Channa, found in Asia, and Parachanna, found only in
the Nile and western part of Africa. The oldest known fossil channid remains, three disarticulated elements
named Eochanna chorlakkiensis, are from the lower Eocene of Pakistan (Roe 1991), and a middle Eocene
skull, Channa lydekkeri, is known from deposits in Kashmir (Khare 1976). Gayet (1988) named
Parachannichthys ramnagarensis based on fragments of basioccipitals and parasphenoids bearing tooth
patches from middle Miocene (about 12—13 Ma) deposits of Ramnagar, India. Channid remains have also
been recovered from the Neogene of India, Pakistan and Nepal (e.g. Sahni and Khare 1977; Sahni et al.
1984). European channid skeletal remains have been discovered in middle Miocene deposits in France
(Gaudant 1996), and lower Miocene deposits of Germany (Gaudant and Reichenbacher 1998). Gayet
(1988) suggested that the channoids invaded Africa after the end of the Neogene, a little after the collision
of the African and Asian plates, based on the fact that no fossil channoids were known from Africa at that
time, other than Holocene vertebrae from Mali, which were referred to the extant species Parachanna
obscura (Van Neer and Gayet 1988). The Jebel Qatrani channid material is the first evidence that channids
were in Africa prior to the Neogene.

ASSOCIATED NON-TELEOST FISHES

The non-teleost fishes from the Jebel Qatrani Formation are represented predominantly by isolated teeth
(Text-fig. 7). These represent elasmobranchs, including dasyatoids and lamniforms (based on similar
teeth from Africa; Werner 1989; Noubhani and Cappetta 1997), lungfishes, and a probable amiiform
(S. Cumbaa, pers. comm. 2002). Lungfishes are found in both the riverine sites and the lake site (L-41), as
is the amiiform, but the other fishes have been recovered only from the riverine sites, although this may be
either a preservational or a collecting bias, rather than an indication that those fishes were unable to enter
or live in the lake site.

ENVIRONMENTAL RECONSTRUCTION

Living snakeheads (Channidae) inhabit a diversity of water bodies, from large rivers to small ponds and
swamps, and tolerate a wide range of temperatures, pH and habitats (Wee 1982; Lee and Ng 1994).
However, the living African species (Parachanna) tend to prefer calm, deep water, usually with abundant
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TEXT-FIG. 7. Environmental scanning electron micrographs of non-teleost teeth from Jebel Qatrani Formation.

A, lamniform, lateral view; x2. B, lungfish, occlusal view; X2. C-E, dasyatoid; all figures are of different teeth.

¢, lateral view; X 5. D, root view; X 7. E, occlusal view; X 7. Note the grain of sand lodged in the middle of the divided
root of tooth C.

vegetation, such as backwaters of forested areas (Bonou and Teugels 1985). Modern species of Lates,
including the Nile perch L. niloticus, inhabit large lakes and rivers, often preferring deeper waters, but
depend on weedy near-shore areas for their young (Coulter 1991). Living species of the cichlid
Tylochromis are usually found in the main channels of large rivers and open waters of lakes, with a
number of the species being intolerant of even slightly deoxygenated water (Stiassny 1989), as has been
noted also for some Lates spp. (Fish 1956). Based on the living relatives of the Jebel Qatrani teleosts, the
palaecoenvironment represented by these deposits probably included open waters and deep rivers, along
with abundant vegetation.

The teleost fishes from the Jebel Qatrani indicate the same type of environment as has previously been
proposed based on the bird assemblage (Rasmussen et al. 1987). The fossil birds are related to modern
forms that prefer waters with slow currents and lentic conditions with emergent aquatic vegetation,
swampy areas, or extensive over-bank areas (Rasmussen er al. 1987). Wing and Tiffney (1982) have
suggested that in Oligocene times, the Fayum contained a shallow swampy river, or series of rivers,
overgrown in places with papyrus, reeds and floating vegetation such as Salvinia and water lilies. This
coincides with the information from the teleost fishes.

Olson and Rasmussen (1986) noted that a modern avifauna comparable to that of the Jebel Qatrani is
present today only in a limited area north and west of Lake Victoria. Similarly, the living African channids
and Tylochromis spp. are only found in West Africa and the Zaire Basin.

The Jebel Qatrani teleosts indicate that hydrographic connections previously existed between Egypt and
West Africa. Greenwood (1983) suggested that a pan-African fish fauna (freshwater) probably existed at
some point in the past, prior to the disruption of continental drainage patterns, which would have been
associated with rifting in the Miocene. This pan-African fish fauna, which would have included catfishes,
characiforms and cichlids, also extended to the Arabian Plate and was present in the early Oligocene
(Otero and Gayet 2001). However, differences between the ages of the Arabian palacoichthyofaunas and
that of the Fayum formations, indicate some differences in the timing of certain families invading different
areas. The latids, of probable marine Tethyan origin (Otero and Gayet 2001), were in fresh waters of
northern Africa in the early Oligocene, well before they were in the Arabian Plate region, where they are
absent from lower Oligocene deposits but are present in deposits of Miocene age. Channids, perhaps also
of Tethyan origin, have not been found on the Arabian Plate. Unfortunately, there are still only a few
freshwater Palaecogene localities known in Africa and Arabia.
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