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APPENDIX 
 

EXTANT BIODIVERSITY 

IN WRPA AND FAYOUM 
 

1 Flora 
1.1 Mosses 

 
Mosses of Fayoum and Adjacent Areas 

 
 

Taxa recorded Oasis Site of collection Notes 
CLASS: Bryopsida 
Order: Fissidentales 

Family: Fissidentaceae Schimp 
1. Fissidens bryoides Hedw. var. gymnandrus 

(Büse) R.  Ruthe. 

Nile 
Fayoum 

Zaw’yet El-Karadsa 
Bani Salem 

Ezbet Abou Shanab 
Ezbet El-Sheemi 

 

Only sites in 
Egypt 

 F.  viridulus (Sw.) Wahlenb. 
 

Nile 
Fayoum 

Ezbet Abou Shanab  

Order: Dicranales 
Family: Ditrichaceae Limpr. 

Ceratodon purpureus (Hedw.) Brid. var.  
rotundifolius Berggr. 

 
 

Nile 
Fayoum 

El-Zawia El-Khadhra 
Manshiy’yet Halpha 

Tobhar 
 

Only sites in 
Egypt 

Family: Dicranaceae Schimp. 
Subfamily: Anisothecioidea 

Dicranella rufescens (With.) Schimp. 
 

Nile 
Fayoum 

El-Qah’hafa Only site  in 
Egypt 

ORDER: POTTIALES 
Family: Pottiiaceae Schimp. 

Subfamily: Trichostomoideae Subfamily: 
Merceyoideae 

Barbula bolleana (Mull.Hal.) Broth 
 
 

Nile 
Fayoum 

Sersena 
Zaw’yet El-Karadsa 

Ezbet El-Sheemi 
El-Zawia El-Khadhra 

And others 

 

 B. unguiculata Hedw. 
 
 

Nile 
Fayum 

Sinnuris 
Tersa 

Abou Gensho 
El-Ghareeb near El-Ka’abi 

Fedimeen 

 

B. unguiculata  Hedw. fo. robusta (Lindb.) 
Podp. 

 
 

Nile 
Fayoum 

Sersena 
Gabala 

Only sites in 
Egypt 

 Didymodon fallax (Hedw.) R.H. Zander 
 

Nile 
Fayoum 

 
 
 
 

Sinnuris 
Ezbet El-shaikh Salem 

Tersa 
Manshiy’yet Halpha 

Kafr Mahfooze 
Ain Horrah 
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Farafra 
D. tophaceus (Brid.) Lisa 

 
Nile 

Fayoum 
 
 
 
 
 

Farafra 

Sinnuris 
Ezbet El-Shaikh Salem 

Sersena 
Zaw’yet El-Karadsa 

Between Ezbet El- Hadeer 
and El-Fayoum city 

Kafr Mahfooze 
Ain Beshowy 

 
 

 

D. vinealis (Brid.) R.H. Zander 
. 

Nile 
Fayoum 

 
 
 
 

Bahariya 

Sinnuris 
Bani Salem 

El-Sele’yeen 
El-Agamain 

El-Ghareeb near El-Ka’abi 
 

 

Gymnostomum aeruginosum Sm. 
 
 
 

Nile 
Fayoum 

Between El-Gareeb and 
El-Fayoum city 

Between Ezbet El-Hadeer 
and El- Fayoum city 

 

 

ORDER: FUNARIALES 
∂Suborder: Funariineae 

Family: Funariaceae Schwägr. 
 Funaria hygrometrica Hedw. 

 
 

 
 
 
 

Nile 
Fayoum 

 

El-Zawia El-Khadhra 
Manshiy’yet Halpha 

Tobhar 
Meniet El- Ga’afra 

Between El-Gareeb and 
El-Fayoum city 

and others 

 

•Suborder : Splachineae 
Family: Splachnobryaceae   A. Kop. 

Splachnobryum obtusum (Brid.) Müll. Hal. 
 
 
 
 
 
 
 
 
 
 

Nile 
Fayoum 

 

El-Qah’hafa 
Fedimeen 

 

Only sites in 
Egypt 

 Bryum alpinum Huds. ex With. 
 
 

Nile 
Fayoum 

Between Ezbet El- Hadeer 
and El-Fayoume 
El-Mokhtalata 

 

B. bicolor Dicks. 
 

Nile 
Fayoum 

 

Manshiy’yet Halpha 
Siy’ala (on the way to 

Demmo) 
 

 

B. caespiticium  Hedw. 
 
 

Siwa Qareat Zammour, 29° 11´ 
N and 25° 32´ E 

 

B. elegans  Nees 
 
 

Nile 
Fayoum 

El-Qah’hafa 
Siy’ala (on the way to 

Demmo) 
 

+ 

 

B. gemmiparum De Not. Nile 
Fayoum 

Zaw’yet El-Karadsa 
Ezbet El-Sheemi 

Between Ezbet El- Hadeer 
and El-Fayoum city 
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+ 
Family: Bartramiaceae Schwägr. 

Philonotis evanidinervis M. Fleisch. 
 

Nile 
Fayoum 

Sinnuris 
Ezbet El-shaikh Salem 

Sersena 
Gabala 

Zaw’yet El-Karadsa 
Ezbet Mekhaimer Yousef 

El-Sa-I-di-ya 
And others 

 

 

P. hastata (Duby) Wijk and Margad. 
 

Nile 
Fayoum 

Sinnuris 
Ezbet El-Shaikh Salem 

Sersena 
Gabala 

Kafr Mahfooze 
Ezbet Mekhaimer Yousef 

El-Sa-I-di-ya 
 

And others 

 

P. marchica (Hedw.) Brid. Nile 
Fayoum 

Gabala 
Teriet el-Gomhoriay 

Ezbet Bisheer 
Siy’ala 

Ezbet Et-Mahdi 
(Ebshowai) 
And others 

 

ORDER: ORTHOTRICHALES 
Family: Orthotrichaceae Arnold 

 Zygodon obtusifolius Hook. 
 

Nile 
Fayoum 

Sinnuris 
Between Sersena and 

Gabala 
Manshiy’yet Halpha 

Etsa 
Qasr Kamel 

Only sites in 
Egypt 
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1.2 Higher Plants 

Psammophytic vegetation 
The psmmophytic vegetation occupies flat expanses of wind-drifted sand  ‘the sand 
plains’ and ‘sand dunes’ at different stages of development.  The vegetation on the 
plains is usually richer in plant cover. The dominant species is Alhagi graecorun, 
associated with Stipagrostis scoparia, Calotropis procera, Aerva javanica, Tamarix 
nilotica, Hyoscyamus muticus, Suaeda vermiculata, Cressa cretica. Reaumuria 
hirtella and Zygophyllum album.  On the older stabilized sand dunes Tamarix nilotica 
and Alhagi graecorum grow in abundance and may cover the summits and slopes of 
the dunes. In Baris, a southern village of Kharga, Balanites aegyptiaca (heglig or 
desert dates) and Hyphaene thebaica (doum palm) trees are seen among the dunes. 

 
Xerophytic vegetation 
The xerophytic vegetation occupies the desert ecosystem mainly around the oases and 
is practically a part of the Western Desert Flora, with an extensive list of vascular 
desert plants which is outside the scope of this study. 

 

2. Fauna 
Note: Aquatic animals, especially fish, exist in the Rayan nearby lakesbut only 
terrestrial animals are considered here. 
 
2.1 Invertebrates 

 

2.1.1 Soil Animals 

Species listed here are those found in Fayoum. 
 
Taxa Fayoum 
Carabidae  

Siagona europaea + 
sesostris + 
eurytus + 
clypeatus + 
minutus + 
tensicollis + 
Apotomus velox + 
varium + 
mixtum + 

 
Taxa Fayoum 

Tachys fumigatus geminatus + 
scutellaris aegyptiacus + 
lucasi + 
metallicus + 
ornatus + 
Pogonus gilvipes + 
Grayi + 
Melaenus elegans + 
Graniger semelederi + 
Abacetus stenoderus + 
Pterosticus barbarus + 
pharaoh + 
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Orthotricus cymindioides + 
 
Taxa Fayoum 

Agonum nigrum + 
Daptus vittatus + 
Anisodactylus virens winthemi + 
Amblystomus levantinus 

laevistriatus 
+ 

Acupalpus elegans + 
Tetragonoderus arcuatus + 
Microlestes corticalis + 
Glycia ornate + 
rufolimbata + 
unicolor + 
suturalis + 

 
Taxa Fayoum 

Cymindoidea tessellata + 
Zuphium olens kochi + 
Varum sp. + 
Parallelus riffaudi + 
Brachynus latipennis + 

Dytiscidae  
Hydrovatus clypealis + 

 
Taxa Fayoum 
Staphylinidae  

galeatus + 
Vitulus + 

 
Taxa Fayoum 

spectabilis + 
aegyptius + 
wittmeri + 
Medon debilicornis + 
ochraceus  
Lathrobium  torretassoi + 
Achenium cribriceps + 

 
Taxa Fayoum 

Tachyparus nitidulus + 
Aleochara bipustulata + 

Malachiidae  
Cephaloncus aegyptiacus + 

Dasytidae  
Microjulistus wegeneri + 

 
Taxa Fayoum 
Anobiidae  

Xyletinus bucephalus + 
Lasioderma serricorne + 

Elateridae  
Cardiophorus humilis + 

Buprestidae  
Acmaeodera udspersula + 
kindermanni + 
viridis + 
Mimosa cyanea + 
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Taxa Fayoum 
Sphenoptera dongolensis + 
trispinosa + 
Agrilus derasofasciatus + 
Aphanisticus aegyptiacus + 
Hydrophilidae  

Helochares melanophthalmus + 
maculiaper + 

 
Taxa Fayoum 
Dermestidae  

Phradonoma cercyonoides 
demaisoni 

+ 

Anthrenus crustaceus + 
rotundatus + 

Lathridiidae  
Hyperaspis marmottani + 

Anthicidae  
Leptaleus unifasciatus + 

 
Taxa Fayoum 

Anthicus armatus  
bremei + 
phoxus + 
wegeneri + 
testaceipes + 
floralis + 

Meloidae  
Mylabris menthae + 
Meloe proscarabaeus + 

 
Taxa Fayoum 
Mordellidae  

Anaspis lutea + 
Tenebrionidae  
 

Oxycara pygmaeum + 
Pogonobasis ornate + 
Scaurus puncticollis puncticollis + 
Hispida  
major + 
latreillei + 
canescens canescens + 
angulata angulata + 
Blaps polychresta + 

 
 
Taxa Fayoum 

Opatrinus corvinus + 
Scleron orientale + 
Opatroides punctulatus + 
Cechenosternum rufulum 

nigrosuturale 
+ 

Cossyphus moniliatus + 
 
Taxa Fayoum 
Scarabaeidae  

Oniticellus pallens + 
Onthophagus melanocephalus + 
lividus + 
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Rhyssemus goudoti + 
Physsemodes orientalis + 
Pleurophorus caesus + 
Hybosorus illigeri + 
Heteronychus licas + 
Tropinota squalida + 

 
Taxa Fayoum 
Chrysomelidae  

Cyaniris unipunctata + 
venusta + 
Stylosomus niloticus multinotatus + 
Cryptocephalus brunicollis innesi + 
maculicollis + 
punctatissimus* + 
Chloropterus pallidus + 
Diorhabda elongata sublineata + 
Chaetocnema tibialis + 

Bruchidae  
Bruchus angustifrons + 
baudoni + 
fulvus + 
incarnatus + 
poupillieri + 
sahlbergi + 

* signatithorax 
 
Taxa Fayoum 

B. trifolii + 
quadrimaculatus + 
Pseudopachymerus lallemanti + 
Spermophagus sericeus + 

Scolytidae  
Phloeotribus scarabaeoides + 

Curculionidae  
Phacephorus nubeculosus + 
Tanymecus musculus + 
Ocellatus + 
Coniatus laetus + 
aegyptiacus aegyptiacus + 
Cleonus kahirinus + 
clathratus  
Vittiger + 
brevirostris + 
Lixus nubianus  
astrachanicus + 

 
Taxa Fayoum 

L. soricinus + 
Geranorrhinus suturalis + 
Smicornyx rufipennis + 
Arthrostenus alternans + 
Apion tamaricis + 
Corimalia latifrons + 
Letourneuxi + 
martini + 
Mutica + 
Setulosa + 
Lepidotychius morawitzi + 
Gymnetron melinum molle + 
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spitzyi nesapia + 
 

 
2.1.2 Arachnida 

Arachnida in Wadi El-Rayyan  
Arranged by Families 
 
Spiders   [11 families, 15 genera, 16 species] 
 

Family Genera Species Family Genera Species 
Agelenidae 1 1 Oxyopidae 2 2 
Araneidae 2 3 Philodromidae 2 2 
Eresidae 1 1 Salticidae 1 1 
Gnaphosidae 2 2 Tetragnathidae 1 1 
Lycosidae 1 1 Thomisidae 1 1 
Miturgidae 1 1    
 
Scorpions   [1 family, 2 genera, 2 species]  Buthidae 
Sunspiders   [1 family, 1 genus, 1 species]  Galeodidae 
Pseudoscorpions   [1 family, 1 genus, 1 species]  Olpiidae 
 

 
2.2 Vertebrates 

2.2.1 Amphibia and Reptiles 

 

Taxa Fayoum 
Agamidae  

Laudakia stellio stellio + 
Trapelus mutabilis + 

Gekkonidae  
Hemidactylus turcicus + 
Ptyodatcylus guttatus + 
Stenodactylus sthenodactylus  + 

Lacertidae  
                            longipes + 

Scincidae  
Chalcides ocellatus ocellatus + 
Sphenops sepsoides + 

* stenodactylus 
 

Taxa Fayoum 
Leptotyphlopidae  

Leptotyphlops macrorhynchus + 
Boidae  

Eryx colubrinus colubrinus + 
Colubridae  

Coluber florulentus + 
              nummifer + 
Dasypeltis scabra + 
Lycophidion capense capense + 
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Malpolon moilensis + 
                monspessulana insignita  
Psammophis schokari aegyptius  
                     sibilans sibilans + 

 
Taxa Fayoum 

Elapidae  
Naja haje haje + 

Viperidae  
Cerastes vipera + 
Cerastes cerastes + 

 
2.2.2 Birds 

The Western Desert of Egypt covers one of the most arid parts of the world 
supporting a relatively low biodiversity that is, nevertheless, of considerable 
biological interest. As regards the bird species, few breed, and these are catalogued in 
the attached lists. Only one of the areas covered in this summary, Farafra (White 
Desert), Siwa, Bahariya and the desert areas of Wadi Rayyan, is scheduled in Baha El 
Din (1999), as an “Important Bird Area”, according to the criteria of “Birdlife 
International” and that is Wadi Rayyan, but based largely on the avifauna of the two 
lakes there. The breeding birds of these sites are summarized below. 

 
The Breeding Birds of Wadi Rayyan* 
(after Goodman and Meininger 1989) 
 
Little Bittern Ixobrychus minutus 
Cattle Egret Egretta ibis 
Little Egret Egretta garzetta 
Black-shouldered Kite Elanus caeruleus 
Kestrel Falco tinnunculus 
Moorhen Gallinula chloropus 
Purple Gallinule Porphyrio porphyrio 
Senegal Thick-knee Burhinus senegalensis 
Cream-coloured Courser Cursorius cursor 
Kittlitz’s Sandplover Charadrius pecuarius 
Kentish Plover Charadrius alexandrinus 
Spur-winged Plover Hoplopterus spinosus 
Rock Dove Columba livia 
Palm Dove Strptopelia senegalensis 
Senegal Coucal Centropus senegalensis 
Eagle Owl Bubo bubo 
Egyptian Nightjar Caprimulgus aegyptius ** 
Little Green Bee-eater Merops orientalis 
Blue-cheeked Bee-eater Merops superciliosus 
Hoopoe Upupa epops 
Hoopoe Lark  Alaemon alaudipes ** 
Crested Lark Galerida cristata 
Sand Martin Riparia riparia 
Swallow Hirundo rustica 
Common Bulbul Pycnonotus barbatus 
Rufous Bush-chat Cercotrichas galactotes 



 - 72 - 

Mourning Wheatear Oenanthe lugens ** 
Fan-tailed Warbler Cisticola juncidis 
Graceful Warbler Prinia gracilis 
Clamorous Reed Warbler Acrocephalus stentoreus 
Olivaceous Warbler Hippolais pallida 
Great Grey Shrike Lanius excubitor 
Hooded Crow Corvus corone 
Brown-necked Raven Corvus ruficollis 
House Sparrow Passer domesticus 
Goldfinch Carduelis carduelis 
*Includes lake areas of Wadi Rayan 
** Characteristic of the Saharo-Sindian biome 
 
Significant Bird Species. 
Wadi El-Rayan is included in Birdlife International’s inventory of IBAs in Egypt, and 
that largely due to the two large lakes, wetland areas.  
 

2.2.3 Mammals 

Taxa Fayoum 
Insectivore  

Erinaceidae  
Hemiechinus auritus 

aegyptius 
+ 

Soricidae  
Crocidura flavescens + 

Chiroptera  
Rhinopomotitdae  

Rhinopoma hardwickei 
arabium 

+ 

Emballonuridae  
Taphozous perforatus + 

Hipposideridae  
Asellia tridens + 

Rhinolophidae  
Rhinolophus clivosus 

brachygnathus 
+ 

Vespertilionidae  
Pipistrellus kuhli + 
Otonycteris hemprichi + 

Lagomorpha  
Leporidae  

Lepus capensis rothshildi + 
Rodentia  

Muridae  
Rattus rattus + 
Mus musculus + 
Nesokia indica + 
Arvicanthis niloticus + 

Cricetidae  
Gerbillus gerbillus + 
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gerbillus 
andersoni andersoni + 
Dipodillus campestris 

wassifi 
+ 

amoenus + 
Meriones shawi + 
Pachyuromys duprasi + 
Psammomys obesus 

obesus 
+ 

Spalacidae  
Spalax ehrenbergi + 

Muscardinidae  
Eliomys quercinus 

cyrenaicus 
+ 

Dipodidae  
Jaculus jaculus jaculus + 

Hystricidae  
Hystrix cristata + 

Carnivore  
Canidae  

Canis aureus + 
Vulpes rueppelli 

rueppelli 
+ 

zerda + 
Mustelidae  

Poecilictis libyca + 
Viverridae  

Herpestes ichneumon + 
Hyaenidae  

Hyaena hyaena + 
Felidae  

Felis chaus + 
F. sylvestris tristrami + 

Artiodactyla  
Bovidae  

Gazella leptoceros + 
G. dorcas dorcas + 
Ammotragus lervia + 
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Research on the Origin and Early Evolution of Whales (Cetacea) 
 

Introduction  
The mammalian order Cetacea is divided into three suborders: (1) Oligocene to 
Recent Odontoceti or 'toothed whales'— living today; (2) Oligocene to Recent 
Mysticeti or 'baleen whales'— living today; and (3) older and more primitive Eocene 
Archaeoceti or 'archaic whales'— which evolved to give rise to odontocetes and 
mysticetes. My research on the origin and early evolution of whales is focused on 
archaeocetes. I have been fortunate to work with many colleagues on this in Pakistan, 
Egypt, and India (see co-authors in the publication list below). The stages of early 
whale evolution that we have documented are shown here in Figure 1. We have been 
fortunate to find virtually complete skeletons of middle-to-late Eocene Basilosauridae, 
exceptionally complete skeletons of middle Eocene Protocetidae, and a partial skull of 
earliest middle Eocene Pakicetidae. Recovery of diagnostic ankle bones in the 
skeletons of primitive protocetids during our field work in Pakistan in 2000 confirmed 
their derivation from Artiodactyla (the mammalian order including cows, deer, 
hippos, etc.), and showed convincingly that whales did not originate from mesonychid 
condylarths as Van Valen hypothesized (and we expected). 

 Field Work in Egypt (1983-1993)  

In the 1980s field work on archaeocetes shifted to Egypt, to the classic but long-
neglected site of Zeuglodon Valley or, today, Wadi Hitan. Our camp in the desert in 
Wadi Hitan is shown in Figure 2, and a Basilosaurus excavation in progress is shown 
in Figure 3. Our most interesting discovery came in 1989, when we found that both 
Basilosaurus isis and Dorudon atrox retained feet and toes (see Figures 4 and 5). This 
discovery then led to renewed investigation of middle Eocene whale strata in 
Pakistan, especially in the area where we earlier joked about 'walking whales'. 

Additional whales described from Wadi Hitan and Fayum Province in Egypt include 
Ancalecetus simonsi (Gingerich and Uhen, 1996) and Saghacetus osiris (see 
Gingerich, 1992). 

 

 

 

 

 

 

 



 

 

 

 

Figure 1. Skeletons of the archaeocetes Dorudon atrox and Rodhocetus 
balochistanensis compared to that of Elomeryx armatus, which is here taken as a 
model for the extinct group of artiodactyls (Anthracotheriidae, s.l.) that we now think 
may have given rise to archaic whales. Pakicetus has a distinctive skull and lower 
jaw, but is not demonstrably different from early protocetids postcranially. Note 
changes in body proportions and initial elongation of feet for foot-powered 
swimming in Rodhocetus, then later reduction of the hind limbs and feet as the 
tail-powered swimming of modern cetaceans evolved in Dorudon. 
A. Elomeryx drawing from W. B. Scott, first published in 1894. B. Pakicetus skull 
from Gingerich et al. (1983). C. Rodhocetus skeletal reconstruction from Gingerich et 
al. (2001). D. Dorudon skeletal reconstruction from Gingerich and Uhen (1996). 
 



 

 

Figure 2. University of Michigan camp in Wadi Hitan, Egypt. This area, 
approximately 10 x 10 km, was studied in 1983, 1985, 1987, 1989, 1991, and 1993, 
during which time some 400 archaeocete and sirenian skeletons were found and 
mapped. These range in preservation from virtually complete specimens just being 
exposed by erosion to the last remnants of specimens destroyed by the wind. 
Photograph ©1991 Philip Gingerich. 

 

 

 

 



 

 

 
Figure 3. Dr. B. Holly Smith working at the base of the tail at a Basilosaurus isis 
excavation in Wadi Hitan, Egypt. We are particularly interested in this part of the skeleton 
because this is where the reduced hind limbs, feet, and toes are found (see Fig. 4). 
Photograph ©1991 Philip Gingerich. 

  

 

Figure 4. Ankle, foot, and toes of Basilosaurus isis excavated in Wadi Hitan, Egypt. 
This find was described in Gingerich et al. (1990). The foot as shown is 
approximately 12 cm long. Photograph ©1991 Philip Gingerich. 

 



 

 

 

 

 

Figure 5. Hind limbs, feet, and toes of a virtually complete skeleton of Dorudon atrox 
excavated in Wadi Hitan, Egypt. Note the retention of hind limbs, feet, and toes like 
those found in Basilosaurus. This find is described in Uhen (1996, 2003). The 
skeleton is approximately 5 m long. Photograph ©1998 Philip Gingerich. 

 



 

 
Figure 6. Phylogeny of Cetacea showing a common ancestry shared with Artiodactyla, and 
the hypothesized evolutionary origin of both from older Paleocene age Condylarthra. 
Horizontal axis is arbitrary, while the vertical axis is geological time. Our 2000 discovery of 
distinctively artiodactyl-like double-pulley astragalus bones in articulated skeletons of early 
archaeocetes is the principal evidence linking whales and artiodactyls as shown here (see 
Gingerich et al., 2001). The evolutionary origin of both whales and artiodactyls is closely 
tied to the Paleocene-Eocene boundary, and the transition from archaeocetes to modern 
whales is related to climatic and ocean circulation changes at the Eocene-Oligocene 
boundary. Source: University of Michigan Museum of Paleontology. 

 

History of search for early whale fossils 
A decade or so passed before paleontologists finally began unearthing fossils close 
enough to the evolutionary branching point of whales to address Van Valen’s 
mesonychid hypothesis.  Even then, the significance of these finds took a while to 
sink in.  It started when University of Michigan paleontologist Philip Gingerich went 
to Pakistan in 1977 in search of Eocene land mammals, visiting an area previously 
reported to shelter such remains.  The expedition proved disappointing because the 
spot turned out to contain only marine fossils.  Finding traces of ancient ocean life in 
Pakistan, far from the country’s modern coast, is not surprising: during the Eocene, 
the vast Tethys Sea periodically covered great swaths of what is now the Indian 
subcontinent.  Intriguingly, though, the team discovered among those ancient fish and 
snail remnants two pelvis fragments that appeared to have come from relatively large, 
walking beasts.  “We joked about walking whales,” Gingerich recalls with a chuckle. 
“It was unthinkable.”  Curious as the pelvis pieces were, the only fossil collected 
during that field season that seemed important at the time was a primitive artiodactyl 
jaw that had turned up in another part of the country. 
 



 

By 1983 Gingerich decided to cast his net in Egypt instead, journeying some 95 miles 
southwest of Cairo to the Western Desert’s Zeuglodon Valley, so named for early 
20th-century reports of fossils of archaic whales—or zeuglodons, as they were then 
known—in the area. Like Pakistan, much of Egypt once lay submerged under Tethys.  
Today the skeletons of creatures that swam in that ancient sea lie entombed in 
sandstone.  After several field seasons, Gingerich and his crew hit pay dirt: tiny hind 
limbs belonging to a 60-foot-long sea snake of a whale known as Basilosaurus and 
the first evidence of cetacean feet. Here in the middle of the Sahara Desert hundreds 
of whale skeletons lie buried in sandstone. Gingerich’s excitement turned to 
disappointment when he found that most of the skeletons were Basilosaurus, an 
already known aquatic whale ancestor. But Gingerich kept on digging. A few days 
later he made a new discovery—Basilosaurus had legs. Even though Basilosaurus 
was fully aquatic, it still had vestiges of its terrestrial past. Ten million years of whale 
evolution had passed between Pakicetus and Basilosaurus, and yet whales still had 
hind legs and feet. Now the challenge for Gingerich and his colleagues was to .ll in 
the fossil gaps of whale history. 
 
Earlier finds of Basilosaurus, a fully aquatic monster that slithered through the seas 
between some 40 million and 37 million years ago, preserved only a partial femur, 
which its discoverers interpreted as vestigial.  But the well-formed legs and feet 
revealed by this discovery hinted at functionality.  Although at less than half a meter 
in length the diminutive limbs probably would not have assisted Basilosaurus in 
swimming and certainly would not have enabled it to walk on land, they may well 
have helped guide the beast’s serpentine body during the difficult activity of aquatic 
mating.  Whatever their purpose, if any, the little legs had big implications.  “I 
immediately thought, we’re 10 million years after Pakicetus,” Gingerich recounts 
excitedly.  “If these things still have feet and toes, we’ve got 10 million years of 
history to look at.”  Suddenly, the walking whales they had scoffed at in Pakistan 
seemed entirely plausible.  
 
 
Gingerich Publications on Egyptian fossil whales (chronological order) 
Gingerich, P. D., B. H. Smith, and E. L. Simons.  1990.  Hind limbs of Eocene 
Basilosaurus isis:  evidence of feet in whales.  Science, 249: 154-157.  

Gingerich, P. D.  1992 .  Marine mammals (Cetacea and Sirenia) from the Eocene of 
Gebel Mokattam and Fayum, Egypt:  stratigraphy, age, and paleoenvironments.  
University of Michigan Papers on Paleontology, 30: 1-84. 

Gingerich, P. D. and M. D. Uhen.  1996.  Ancalecetus simonsi, a new dorudontine 
archaeocete (Mammalia, Cetacea) from the early late Eocene of Wadi Hitan, Egypt.  
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