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The first pterosaur fossil from Egypt
BELAL S. SALEM, PATRICK M. O’CONNOR, MATTHEW C. LAMANNA, WAEL A. THABET, 
SANAA EL-SAYED, and HESHAM M. SALLAM

Salem, B.S., O’Connor, P.M., Lamanna, M.C., Thabet, W.A., El-Sayed, S., and Sallam, H.M. 2026. The first pterosaur 
fossil from Egypt. Acta Palaeontologica Polonica 71 (2): 383–397. 

Pterosaurs are known from multiple Cretaceous localities across northern Afro-Arabia and the southern Tethys margin, 
particularly Morocco, Tunisia, Lebanon, and Jordan. However, no confirmed pterosaur remains have previously been 
described from Egypt, leaving a significant geographic gap in our understanding of the distribution of the group during 
this time. Here, we report the first pterosaur fossil from Egypt (MUVP 507), an isolated, three-dimensionally preserved 
first wing phalanx (= left manual phalanx IV-1) recovered from fluvial-floodplain deposits of the lower Cenomanian 
Bahariya Formation of the Bahariya Oasis, Western Desert of Egypt. MUVP 507 belongs to a medium-sized pterosaur 
and shares key morphological features with representatives of Ornithocheiromorpha. The fused and ossified proximal 
extensor tendon process (ETP) indicates that the individual was osteologically mature at the time of death. MUVP 507 
is similar to the first wing phalanx of members of the ornithocheiromorph subclade Ornithocheiriformes, displaying 
a sub-rectangular ETP, a prominent pneumatic foramen, small nutrient foramina, expanded curvature of the dorsal cotyle, 
thin cortical walls, and a posteriorly flared proximal articulation. By contrast, the new specimen differs from the first 
wing phalanx of penecontemporaneous azhdarchoids, which typically possess a sub-triangular ETP and weaker curva-
ture of the dorsal cotyle. MUVP 507 represents the first confirmed pterosaur record from Egypt and adds to growing 
evidence of the high taxonomic diversity and broad geographic distribution of ornithocheiromorph pterosaurs in northern 
Africa and the then-conjoined Arabian Peninsula during the Late Cretaceous.
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Introduction
Pterosaurs were a highly diverse clade of volant Mesozoic 
ornithodiran archosaurs, with a global distribution and 
a chronostratigraphic range extending from the Late Triassic 
to the very end of the Cretaceous. In several respects, the 

pterosaur fossil record is geographically biased, with most 
occurrences concentrated in the Northern Hemisphere con-
tinents and South America (Dean et al. 2016). The ptero-
saur record from Africa (and the Arabian Peninsula, which  
together formed Afro-Arabia during the Mesozoic), 
Australia, and Antarctica, by contrast, remains compara-
tively sparse. Importantly, however, recent field efforts have 
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significantly improved the pterosaur fossil record from 
Afro-Arabia (e.g., Barrett et al. 2008; Smith et al. 2023a).

The Afro-Arabian pterosaur record has been discussed 
in several recent reviews (Kellner et al. 2007; Barrett et 
al. 2008; Ibrahim et al. 2020; Pentland and Poropat 2023; 
Smith et al. 2023a). However, these are largely narrative, 
with only a few providing a quantified, horizon-level syn-
thesis of this record (Pentland and Poropat 2023; Smith et al. 
2023a). Despite the vast geographic extent of Afro-Arabia, 
the pterosaur record from this landmass is depauperate, and 
is dominated by isolated teeth, snout fragments, vertebrae, 
and limb elements.

Building upon the African pterosaur locality list pub-
lished by Smith et al. (2023a), we provide an expanded 
synthesis that incorporates updated African occurrences 
and, for the first time, integrates pterosaur records from 
the Arabian Peninsula as well. Our compilation indicates 
that only 30 distinct pterosaur-bearing stratigraphic hori-
zons distributed across 18 countries are currently known 
from Afro-Arabia (Table 1), in stark contrast to the much 
denser record of some other landmasses (e.g., over 55 lo-
calities in North America; Barrett et al. 2008). African and 
Arabian occurrences range in age from the Early Jurassic 
(Hettangian) to the Late Cretaceous (Maastrichtian), col-
lectively spanning more than 120 Ma (Table 1). This patchy 
stratigraphic distribution likely reflects both the typically 
fragmentary nature of pterosaur preservation and the histor-
ically limited paleontological exploration of Africa and the 
Arabian Peninsula relative to other regions.

Until recently, relatively little was known about ptero-
saurs from Afro-Arabia, or from the mid-Cretaceous glob-
ally. Over the past two decades, however, a substantial 
number of pterosaur fossils have been recovered from the 
mid-Cretaceous (?Albian–Cenomanian) Kem Kem Group 
of southeastern Morocco (e.g., Mader and Kellner 1999; 
Ibrahim et al. 2010, 2020; Martill and Ibrahim 2015; Martill 
et al. 2018b, 2020; Jacobs et al. 2019, 2020, 2025; McPhee 
et al. 2020; Smith et al. 2021, 2023a–c), and also from the 
uppermost Cretaceous (Maastrichtian) phosphatic deposits 
of the Oulad Abdoun Basin of northern Morocco (Pereda-
Suberbiola et al. 2003; Longrich et al. 2018; Labita and 
Martill 2021). As a result, these stratigraphic units are 
rapidly becoming some of the most important sources for 
understanding the diversity and evolution of pterosaurs in 
Afro-Arabia during the late Mesozoic.

In addition to the emerging Moroccan record, the Arabian 
Peninsula has yielded important pterosaur discoveries, pro-
viding further insight into the diversity and distribution 
of these flying reptiles in the Cretaceous of Afro-Arabia. 
The fossil record of Arabian pterosaurs extends from the 
Cenomanian to the Maastrichtian and is known from multi-
ple sites, including the lower Cenomanian Ein-Yabrud local-
ity, central West Bank, near Jerusalem (Polcyn et al. 1999), 
the Cenomanian Hâqel and Hjoûla Lagerstätten of Lebanon 
(Dalla Vecchia et al. 2001; Elgin and Frey 2011; Kellner et al. 
2019a), the upper Campanian Mishash Formation of Israel 

(Lewy et al. 1992), the Maastrichtian phosphate and chalk 
deposits of Jordan (Arambourg 1954; Frey and Martill 1996; 
Kaddumi 2006, 2009; Martill and Moser 2018; Rosenbach et 
al. 2024), and the lower Maastrichtian Sawaneh Formation of 
Syria (Alhalabi et al. 2025). Notable taxa from these regions 
include the istiodactyliform lanceodontian Mimodactylus 
libanensis (Kellner et al. 2019a) and the azhdarchoid 
Microtuban altivolans (Elgin and Frey 2011) from the up-
per Cenomanian of Lebanon, as well as the gigantic azh-
darchid Arambourgiania philadelphiae (Arambourg 1954; 
Frey and Martill 1996; Martill and Moser 2018) and the 
recently described azhdarchoid Inabtanin alarabia from the 
Maastrichtian of Jordan (Rosenbach et al. 2024). Collectively, 
these discoveries document the presence of pterosaurs along 
the northeastern margin of Afro-Arabia and emphasize the 
importance of strata exposed on the Arabian Peninsula for 
reconstructing Cretaceous pterosaur assemblages.

Despite these discoveries from Morocco and the 
Arabian Peninsula, the intervening area, including pres-
ent-day Egypt and adjacent areas of northeastern and 
north-central Africa, has yet to contribute significantly 
to our understanding of pterosaur diversity or distribu-
tion. The lower Cenomanian Bahariya Formation of the 
Bahariya Oasis, Western Desert of Egypt, is broadly co-
eval with the Kem Kem Group, and was likewise depos-
ited within a coastal plain paleoenvironment along the 
northern margin of the Afro-Arabian landmass. Deposits 
of the Bahariya Formation represent a mosaic of fluvial 
floodplains, lagoons, tidal flats and channels, oyster reefs, 
and tree fern-dominated mangroves (Lacovara et al. 2003; 
Catuneanu et al. 2006; Khalifa and Catuneanu 2008), with 
most of the non-avian dinosaur material derived from 
a basal sandstone horizon (Stromer 1914). Faunal assem-
blages of the Bahariya Formation and the Kem Kem Group 
exhibit considerable taxonomic overlap, with the latter be-
ing generally better known. Shared taxa comprise inver-
tebrates such as oysters and gastropods and vertebrates 
including elasmobranchs, actinopterygians, sarcoptery-
gians, snakes, plesiosaurs, turtles, crocodylomorphs, tita-
nosaurian sauropods, and several large-bodied non-avian 
theropods (Ibrahim et al. 2020; Salem et al. 2022).

Despite this overarching faunal similarity, pterosaurs 
have yet to be recovered from the Bahariya Formation. In 
stark contrast, however, numerous pterosaurs are known 
from the Kem Kem Group (Smith et al. 2023a; Jacobs et 
al. 2025). Specifically, following the higher-level taxon-
omy employed by Andres et al. (2014), Andres (2021), and 
Pêgas (2025), along with the detailed reviews of Kem Kem 
Group pterosaurs by Smith et al. (2023a) and Jacobs et al. 
(2025), the pterosaur fauna of this unit includes five named, 
tooth-bearing taxa assigned to Ornithocheiriformes: 
Siroccopteryx moroccensis (Mader and Kellner 1999), 
Anhanguera cf. piscator (Kellner and Tomida 2000; 
Jacobs et al. 2020), Nicorhynchus fluviferox (Holgado 
and Pêgas 2020; Pêgas 2025; Coloborhynchus fluvif-
erox according to Jacobs et al. 2019, 2020; Smith et al. 
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2023a), Ornithocheirus cf. simus (Jacobs et al. 2020), and 
Akharhynchus martilli (Jacobs et al. 2025). The Kem Kem 
Group has also yielded five named edentulous taxa assigned 
to Azhdarchoidea: Alanqa saharica (Ibrahim et al. 2010), 
Xericeps curvirostris (Martill et al. 2018b), Afrotapejara 
zouhrii (Martill et al. 2020), Apatorhamphus gyrostega 
(McPhee et al. 2020), and Leptostomia begaaensis (Smith 
et al. 2021). Additional material of uncertain taxonomic as-
signment includes a partial ornithocheiriform rostrum re-
garded as belonging to either a potential unnamed species 
of Coloborhynchus (Jacobs et al. 2020) or to Nicorhynchus 
fluviferox (Holgado and Pêgas 2020; Pêgas 2025), along 
with three additional azhdarchoid morphotypes that may 
also represent new species (Smith et al. 2023a). This brings 
the total number of pterosaur taxa in the Kem Kem Group 
to between ten and 14; see Ibrahim et al. 2020; Jacobs et al. 
2020; Smith et al. 2021, 2023a).

Here, we describe the first pterosaur material from Egypt 
and northeastern Africa more generally, a discovery that ac-
centuates the considerable diversity and broad geographic 
distribution of these flying reptiles in the mid-Cretaceous of 
northern Africa and the Arabian Peninsula.

Institutional abbreviations.—AMNH, American Museum 
of Natural History, New York, USA; BSP, Bayerische 
Staatssammlung für Paläontologie und Geologie, 
Munich, Germany; FSAC, Faculté de Sciences Aïn 
Chock, Laboratoire de Géosciences, Université Hassan II, 
Casablanca, Morocco; MSNM, Museo Civico di Storia 
Naturale di Milano, Italy; MUVP, Mansoura University 
Vertebrate Paleontology Center, Egypt; NSM, National 
Science Museum, Tokyo, Japan; ZIN, Zoological Institute 
of the Russian Academy of Sciences, St. Petersburg, 
Russia.

Other abbreviations.—BOV, Bahariya Oasis Vertebrate Pro-
ject; ETP, extensor tendon process; maxws, maximized wing-
span; nws, normal wingspan.

Material and methods
Field collection.—A 2018 expedition to the Bahariya 
Oasis by the Mansoura University Vertebrate Paleontology 
Center (MUVP) team recovered multiple archosaurian fos-
sils from the Bahariya Formation, including the pterosaur 
wing phalanx (MUVP 507) described herein. The speci-
men was surface collected from a site near Gebel El Dist 
in the northern part of the oasis (Figs. 1, 2). The phalanx 
was originally recovered as four pieces located next to each 
other within an area of approximately one square meter. It 
has since been prepared, reassembled, and reposited in the 
permanent collection of the MUVP under catalog number 
MUVP 507.

3D laser scanning.—MUVP 507 was scanned in four sep-
arate stages corresponding to its original four fragments, 
using an MD-ID0300 Artec Micro 3D scanner housed at 
the MUVP. Each fragment was scanned individually due 
to the fragmented state of the specimen at the time of col-
lection. The scans were then digitally aligned and merged 
using Artec Studio 17 software to reconstruct the complete 
morphology of the wing phalanx. The scanner provides a 3D 
point accuracy of up to 0.01 mm, a 3D resolution of up 
to 0.029 mm, and a texture resolution of 6.4 megapixels. 
The final 3D model of MUVP 507 is available for viewing 
and download on MorphoSource, a United States National 
Science Foundation-supported repository for 3D digital 
morphological data (https://www.morphosource.org/con-
cern/media/000751612?locale=en).

Fig. 1. Geographic setting of the pterosaur-bearing locality in the Bahariya Oasis, Western Desert of Egypt. A. Map of Egypt showing the location of the 
Bahariya Oasis. B. Detail map of the Bahariya Depression highlighting the Gebel El Dist region and indicating the locality that produced the pterosaurian 
(Ornithocheiriformes indet.) first wing phalanx MUVP 507 (indicated by star and pterosaurian silhouette).
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Taxonomic nomenclature.—We utilize the PhyloCode-
compliant taxonomic scheme for ornithocheiriform ptero-
saurs, integrating work by Andres et al. (2014), Longrich et 
al. (2018), Pentland et al. (2019), Andres (2021), and Pêgas 
(2025). In this usage, Ornithocheiriformes encompasses two 
main lineages: Ornithocheiridae, defined by Pêgas (2025) 
as the least inclusive clade containing Ornithocheirus si-
mus and Thapunngaka shawi, and Anhangueroidea, an apo-
morphy-based clade (diagnosed by, among other features, a 
posterodorsally reflected palatal tip with the anterior-most 
premaxillary alveolus facing markedly anteroventrally) that 
includes Anhangueria (= Hamipteridae + Anhangueridae) 
and Targaryendraconia. Within Anhangueridae, Pêgas 
(2025) recognized three subclades: Anhanguerinae (com-
prising Anhanguera blittersdorffi, A. piscator, A. robustus, 
Brasileodactylus araripensis, Caulkicephalus trimicro-
don, Guidraco venator, Liaoningopterus gui, Ludodactylus 
sibbicki, and Maaradactylus kellneri), Tropeognathinae 
(Aerodraco sedgwickii, Akharhynchus martilli, Ferrodraco 
lentoni, Haliskia peterseni, Siroccopteryx moroccensis, 
and Tropeognathus mesembrinus), and Coloborhynchinae 
(Coloborhynchus clavirostris, Nicorhynchus capito, N. 
fluviferox, Uktenadactylus rodriguesae, and U. wadle-
ighi). Ornithocheiridae as presently constituted includes 
Ornithocheirus simus and Thapunngaka shawi, along with 
an additional ornithocheirid from the Kem Kem Group of 
Morocco (identified as Ornithocheirus cf. simus by Jacobs et 
al. 2020). In contrast to earlier schemes (e.g., Andres 2021), 
Mythunga camara is now regarded as a nomen dubium and 
excluded from the list of valid ornithocheiriform taxa (Pêgas 
2025). When relevant, we also recognize Targaryendraconia 
(including Cimoliopteridae and Targaryendraconidae) fol-
lowing Pêgas (2025).

Geological setting
MUVP 507 was recovered from the same site (BOV16-10; 
Fig. 2A, B) that produced MUVP 477, the abelisaurid thero-
pod dinosaur cervical vertebra described by Salem et al. 
(2022). The site was discovered in 2016 by the MUVP team, 
and its facies represent a fluvial floodplain paleoenvironment 
(Facies Association 3 of Catuneanu et al. 2006). These facies 
consist of packages of gray, yellowish, and reddish claystones 
overlain by iron-rich paleosol (ferricrete) horizons followed 
by a thick, cross-bedded, fine-grained sandstone interval 
(Fig. 2A, B). Roots, leaves, and wood fragments bearing iron 
oxides are widespread in both the ferricrete layers and in the 
claystone intervals that are intercalated among them. Iron 
concretions are sometimes associated with paleosol layers and 
often include three-dimensionally preserved leaves. In addi-
tion to fossil leaves, the abelisaurid vertebra (MUVP 477), the 
pterosaur phalanx (MUVP 507), and a variety of isolated fish 
and other non-avian dinosaur remains were also recovered 
from the site (Fig. 2C, D). All fossils from BOV16-10 are well 
preserved, underscoring the considerable potential of the site 
to cast important new light on the Cretaceous fauna, flora, 
and paleoenvironment of the Bahariya Formation.

Systematic palaeontology
Pterosauria Owen, 1842
Pterodactyloidea Plieninger, 1901
Pteranodontoidea Kellner, 2003
Ornithocheiromorpha Andres et al., 2014 (sensu 
Andres 2021)

Fig. 2. Sedimentological context and fossil content of the Bahariya Formation in the Gebel El Dist region, Bahariya Oasis, Egypt. A. Lithological section 
of the Bahariya Formation at the Gebel El Dist locality, illustrating the first four facies associations of Catuneanu et al. (2006), including alternating sand-
stone, siltstone, claystone, and ferricrete horizons. B. Panoramic view of locality BOV16-10, which has yielded a diverse assemblage of vertebrate and 
plant fossils (C–G; specific recovery locations indicated by red circles). C, D. Osteichthyan ?cranial elements. E. Ornithocheiriform pterosaur wing pha-
lanx (MUVP 507) as it appeared upon discovery. F. Exceptionally preserved angiosperm leaves contained within ferruginous concretions. G. Previously 
described abelisaurid theropod dinosaur cervical vertebra (MUVP 477; see Salem et al. 2022). All photos taken by MUVP personnel.
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Ornithocheiriformes Andres, 2021 (sensu Pêgas 
2025)
Ornithocheiriformes indet.
Fig. 3.

Material.—MUVP 507, a nearly complete, three-dimension-
ally preserved left first wing phalanx from the fourth digit 

(left manual phalanx IV-1) from the Upper Cretaceous (lower 
Cenomanian) Bahariya Formation, Gebel El Dist region, 
northern part of Bahariya Oasis (site BOV16-10), Western 
Desert of Egypt (Fig. 1).
Description.—Preservation: MUVP 507 (Figs. 2E, 3) is 
an isolated, three-dimensionally preserved left first wing 
phalanx (= left manual phalanx IV-1) of a medium-sized 

Fig. 3. Pterosaurian left first wing phalanx (= left manual phalanx IV-1) referred to Ornithocheiriformes indet. from the Upper Cretaceous (lower 
Cenomanian) Bahariya Formation of the Bahariya Oasis (site BOV16-10), Western Desert of Egypt (MUVP 507) in anterior (A1, A7), dorsal (A2, A8), 
posterior (A3, A9), ventral (A4, A10), proximal (A5, A11), and midshaft (A6, A12) cross-sectional views (A1–A6, photographs; A7–A12, interpretive draw-
ings). Dark gray color in bottom row indicates articular cotyles for metacarpal IV. 
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Table 1. Chronostratigraphic distribution (organized by landmass, from stratigraphically oldest to youngest) of pterosaur occurrences across con-
tinental Africa, the Arabian Peninsula, and Madagascar, listing formations, ages, taxa, paleoenvironments, and key references.

Location Formation and 
stratigraphy Taxa Environment References

Africa — Jurassic and Cretaceous pterosaurs

 South Africa,  
Free State

Upper Elliot Fm.; 
Hettangian–
Sinemurian

Pterosauria indet. fluvio- 
lacustrine

Yates et al. 2004, 2010; 
Blackbeard and Yates 

2007

 South Africa, 
Clarens Basin

Clarens Fm.; 
Sinemurian– 
Pliensbachian

?pterosaur tracks (Saltirecarpipes tinleyi) aeolian to fluvio- 
lacustrine

Van Dijk 1978, 2001; 
Bordy et al. 2020; Van 
Dijk and Eriksson 2021

 Morocco,  
Anoual Syncline

Anoual Fm.;  
Bathonian Rhamphorhynchidae indet.; ?Pterodactyloidea indet. continental- 

marginal marine Haddoumi et al. 2016

 Tanzania,  
Tendaguru

Tendaguru Fm.; 
Kimmeridgian– 

Tithonian

Tendaguripterus recki; “Rhamphorhynchus”tendagurensis; 
“Pterodactylus” maximus; “Dsungaripterus” brancai;  

“Pterodactylus” arningi; ?Ctenochasmatidae indet.

coastal lagoon/
estuary

Reck 1931; Unwin and 
Heinrich 1999;  

Kellner et al. 2007;  
Costa and Kellner 2009;  

Costa et al. 2015

 DR Congo,  
Lubilash River

Upper Lualaba 
Series; Lower 

Cretaceous
Pterodactyloidea indet. fluvio-lacustrine

Swinton 1948; Cahen 
1954; Kellner et al. 

2007
Morocco, High 
Atlas (Talsinnt)

Calcareous lens; 
Berriasian Ornithocheiridae or ?Gnathosaurinae indet. marginal marine Sigogneau-Russell et al. 

1998; Knoll 2000

Tunisia, Douiret Douiret Fm.;  
lower Aptian Pterosauria indet. (teeth) fluvial Fanti et al. 2016

Niger, Elrhaz 
(Gadoufaoua)

Elrhaz Fm.;  
Aptian–Albian Tapejaridae indet.; Ornithocheiridae indet. fluvial Blackburn 2002; Sereno 

and Brusatte 2008

Tunisia, Chenini Chenini Fm.;  
lower Albian   Ornithocheiridae indet. fluvial Benton et al. 2000

Tunisia, Aïn el 
Guettar

Aïn el Guettar 
Fm.; Albian Ornithocheiridae indet. fluvial Martill et al. 2018b

Algeria, Gara 
Samani

Gara Samani Fm.; 
upper Albian– 

lower Cenomanian
Ornithocheiridae indet. fluvial–deltaic Benyoucef et al. 2022

  Morocco,  
Kem Kem Group

Ifezouane/Aou-
fous Fm.; upper 
Albian–lower 
Cenomanian

Ornithocheiriformes: Akharhynchus martilli; Anhanguera 
cf.  piscator; Nicorhynchus (= Coloborhynchus) fluviferox;  

Ornithocheirus cf. simus; Siroccopteryx moroccensis
Azhdarchoidea (non-tapejarid): Xericeps curvirostris; 

Leptostomia begaaensis
Tapejaridae: Afrotapejara zouhrii
Azhdarchidae: Alanqa saharica

?Chaoyangopteridae: Apatorhamphus gyrostega

fluvial–deltaic

Ibrahim et al. 2010, 
2020; Smith et al. 2021, 

2022; Martill et al. 
2018b; McPhee et al. 

2020; Jacobs et al. 2019, 
2020, 2025

Egypt, Bahariya Bahariya Fm.;  
lower Cenomanian Ornithocheiriformes indet. (MUVP 507) fluvial this study

Kenya, Turkana
Turkana Grits; 

Turonian–lower 
Campanian

?Azhdarchidae indet. (cervical vertebra) alluvial O’Connor et al. 2011

Morocco, Anza
Anza tracksite;  

Coniacian– 
Santonian

pterosaur trackway; cf. Pteraichnus, Agadirichnus coastal sand-
stone

Masrour et al. 2017; 
Lkebir et al. 2020

Senegal,  
Dakar Basin

Paki Fm.;  
Campanian– 
Maastrichtian

Azhdarchidae indet. shallow marine Monteillet et al. 1982

 Cameroon, 
Logbadjeck

Logbadjeck Fm.; 
lower Campanian Pterosauria indet. shallow marine Ntamak-Nida et al. 2006

Morocco, Tagragra Tagragra Fm.; 
Maastrichtian Pterosaur tracks (Pteraichnus, Agadirichnus) coastal

Ambroggi and  
Lapparent 1954;  

Masrour et al. 2018
Angola,  

Namibe Basin
Mocuio Fm.; lower 

Maastrichtian
Epapatelo otyikokolo; Pteranodontia indet.;  

Pterodactyloidea indet. shallow marine Mateus et al. 2012;  
Fernandes et al. 2022

Morocco,  
Oulad Abdoun

“Couche III”;  
upper  

Maastrichtian

Phosphatodraco mauritanicus; Tethydraco regalis; 
Simurghia robusta; Alcione elainus; Barbaridactylus  

grandis; Azhdarchidae indet.

marine  
phosphates

Pereda-Suberbiola et al. 
2003; Longrich et al. 

2018; Labita and Martill 
2021
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pterosaur. The specimen is pervasively ferruginized, as 
indicated by its dark reddish coloration consistent with the 
abundance of iron concretions at locality BOV16-10. The 
phalanx was originally recovered in four separate frag-
ments (Fig. 2E) that were reassembled based on their pre-
cise fit. Both the proximal and distal articular ends are 
preserved. The cortical bone on the anterior surface of 
the distal shaft has been eroded, obscuring the original 
cross-sectional outline in that region, whereas the surface 
bone of the proximal end is intact and retains its original 
shape.

Osteology: The proximal and distal extremities of MUVP 
507 are enlarged relative to the shaft (Fig. 3A1–A4, A7–A10). 
The extensor tendon process (ETP) is fused to the proximal 
end with a faint but visible suture, suggesting that the in-
dividual had attained skeletal maturity at the time of death 
(Bennett 1992; Frey and Martill 1998). The proximal and 
distal regions of the shaft appear sub-oval in cross-section 
(Fig. 3A5, A6, A11, A12). In proximal cross-section, the bone 
measures 66.3 mm anteroposteriorly and approximately 
33.3 mm dorsoventrally (Table 2). Near the distal-most ex-
tent of the distal articular surface, the shaft measures ap-
proximately 40.8 mm anteroposteriorly and 24.5 mm dorso-
ventrally (Table 2). The cortical bone is ~1 mm thick in the 
proximal part of the shaft.
Remarks.—The maximum anteroposterior (AP) breadth of 
the proximal articular surface of MUVP 507 is 66.3  mm 

(Table 2). For comparison, manual phalanx IV-1 of the ho-
lotype of Anhanguera piscator Kellner and Tomida, 2000 
(NSM-PV 19892) has a reported proximal AP breadth of 
~65 mm, and this specimen was noted to be comparable in 
size to the holotype of Araripedactylus dehmi Wellnhofer, 
1977 (BSP 1975 I 166; Kellner and Tomida 2000). MUVP 
507 is relatively straight in overall profile (Fig. 3) and mea-
sures 432.5 mm in proximodistal length (Table 2). The shaft 
is sub-oval to sub-triangular in cross-section.

The extensor tendon process (ETP) of MUVP 507 con-
forms to the ornithocheiriform condition rather than that of 
azhdarchoids (Fig. 4). Its base is anteroposteriorly expanded 
and bears two protuberances, one large and projecting 
proximally, the other small and projecting anteriorly, as in  

Table 1. (continued)

Arabian Peninsula
Palestine,  

Ein-Yabrud  
(Jerusalem)

lower  
Cenomanian Pterosauria indet. (hind limb) Shallow marine Polcyn et al. 1999

Lebanon, Hâqel
Sannine Fm;  

lower  
Cenomanian

Ornithocheiroidea indet. (partial forelimb) marine 
Lagerstätte Dalla Vecchia et al. 2001

Lebanon, Hjoûla
Sannine Fm;  

upper  
Cenomanian

Azhdarchoidea: Microtuban altivolans;
Istiodactyliformes: Mimodactylus libanensis

marine  
Lagerstätte

Elgin and Frey 2011; 
Kellner et al. 2019a

Israel, Mishash Mishash Fm;  
upper Campanian ?Azhdarchidae indet. (endocasts and limb bones) marine  

phosphates Lewy et al. 1992

Jordan, Ruseifa Ruseifa Fm; 
Maastrichtian Arambourgiania philadelphiae; Azhdarchidae indet. marine  

phosphates

Arambourg 1954; Frey 
and Martill 1996;  

Martill and Moser 2018

Jordan, Tal Inab Muwaqqar Fm.; 
Maastrichtian Inabtanin alarabia open marine Rosenbach et al. 2024

Syria, Palmyrides 
Mountain Chain 
(Al Sawaneh el 

Charquieh mine B)

Sawaneh Fm.; 
lower  

Maastrichtian
Azhdarchidae indet. (giant form)

marine  
phosphates; 
nearshore 

marine

Alhalabi et al. 2025

Jordan, Harrana
Muwaqqar Chalk 

Fm.; upper  
Maastrichtian

?Nyctosauridae indet.; Pterosauria indet. marine chalk Kaddumi 2006, 2009

Madagascar
Madagascar,  

Mahajanga Basin
Isalo III Fm.; 

Bathonian “Rhamphorhynchoidea” indet. shallow  
marine–fluvial

Dal Sasso and Pasini 
2003

Madagascar,  
Morondava Basin

Morondava Basin; 
Campanian cf. Azhdarchidae nearshore Burch and Sertich 2011

Table 2. Measurements (in mm) of Ornithocheiriformes indet. (MUVP 
507), a left first wing phalanx (= manual phalanx IV-1) from the Up-
per Cretaceous (lower Cenomanian) Bahariya Formation of Egypt. 

Osteometric parameter Measurement
Proximodistal length 432.5

Proximal cross-section anteroposterior 66.3
dorsoventral ~33.3

Midshaft cross-section anteroposterior 22.6
dorsoventral 14.4

Distal cross-section anteroposterior ~40.8
dorsoventral 24.5

Midshaft bone wall thickness 0.9
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A. piscator (Kellner and Tomida 2000), Ferrodraco len-
toni Pentland et al., 2019 (Pentland et al. 2019, 2022), 
and the indeterminate ornithocheiriform AMNH 22552 
(Wellnhofer 1991). In MUVP 507, as in Ferrodraco, the 
ETP is trapezoidal in outline in dorsal or ventral view, and 
its tip bears a small depression. The ETP of MUVP 507 
is less robust than that of A. piscator and less posteriorly 
deflected than in AMNH 22552 (Fig.  4). The posterior 
margin of the ETP is defined by a sharp ridge, like A. 
piscator and Ferrodraco, though its slope is gentler than 
in AMNH 22552. The anterior margin of the ETP appears 
less constricted than in the holotype of A. piscator. These 
differences are expected given that the ETP of the latter 
is unfused, whereas MUVP 507 preserves a fused ETP 
indicative of osteological maturity.

Proximally, the dorsal cotyle constitutes the larger of 
the two articular surfaces (Fig. 3A5, A11). In contrast, the 
ventral cotyle, although proportionally smaller in overall 
articular extent, occupies most of the ETP in posterior and 
ventral views (Fig. 3A3, A4, A9, A10), extending along nearly 
its entire proximodistal length and continuing slightly onto 
the shaft, as in Anhanguera piscator and AMNH 22552. 
The dorsal cotyle is positioned more posteriorly, resulting in 
comparatively limited coverage of the ETP surface. A dis-
tinct oval pneumatic foramen opens on the ventral surface 

of the proximal end of the phalanx within a sulcus that con-
tinues distally between the cotyles.

In ornithocheiriform pterosaurs, the dorsal cotyle is typ-
ically symmetrical, subtends a greater arc, and occupies 
~50% of the anteroposterior breadth of the proximal articu-
lation (Smith et al. 2023a). This contrasts with azhdarchids 
(e.g., Azhdarcho, Quetzalcoatlus, and an azhdarchid manual 
phalanx IV-1 from the Kem Kem Group; FSAC-KK 5212; 
Smith et al. 2023a: fig. 10), in which the dorsal cotyle extends 
across >66% of the anteroposterior breadth. Moreover, in 
azhdarchoids (e.g., Quetzalcoatlus, Zhejiangopterus), pha-
lanx IV-1 typically comprises ≥40% of the total wing-finger 
length and exhibits markedly elongate proportions, with 
length-to-width ratios commonly exceeding 4 (i.e., the 
width represents less than one-third of the total length). 
In MUVP 507 and other ornithocheiriforms, the phalanx 
is comparatively less elongate, with lower length-to-width 
ratios (<4), reflecting more robust proportions.

The recently described Australian anhanguerian Haliskia 
peterseni Pentland et al., 2024 (Pentland et al. 2024) provides 
another clade-appropriate comparator. Manual phalanx IV-1 
of this taxon preserves a fused ETP in which the suture re-
mains traceable; immediately distal to the ETP, there is a large 
pneumatic foramen, and muscle scars occur in the same topo-
graphic position reported for A. piscator (Kellner and Tomida 

Fig. 4. Line drawings of the proximal end of the first wing phalanx in selected pterosaurs in dorsal view showing differences in morphology of the extensor  
tendon process. Dark gray color indicates dorsal cotyle, whereas light gray color indicates damaged area. A. Azhdarchidae indet. (ZIN PH 47/43; after 
Averianov 2007). B. Montanazhdarcho minor (after Padian et al. 1995). C. Azhdarchidae indet. (FSAC-KK 5212; after Smith et al. 2023a). D. Navajodactylus 
boerei (after Sullivan and Fowler 2011). E. Nyctosaurus gracilis (after Wellnhofer 1978). F. Pteranodon sp. (after Wellnhofer 1978). G. Ferrodraco 
lentoni (after Pentland et al. 2022). H. Anhanguera piscator (after Kellner and Tomida 2000). I. Ornithocheiriformes indet. (MUVP 507; this study).  
J. Ornithocheiriformes indet. (AMNH 22552; after Wellnhofer 1991). K. cf. Pteranodon (after Myers 2010).
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2000). Proximally, phalanx IV-1 of H. peterseni exhibits an 
anteroposterior breadth in the same range as MUVP 507 and 
A. piscator, and the overall proximodistal length of the bone 
is also close to that of MUVP 507 (432.5 mm in the Egyptian 
form; see Table 2). All these attributes are consistent with or-
nithocheiriform and specifically anhanguerian morphology 
(Pentland et al. 2024) and further support the interpretation 
that MUVP 507 matches the ornithocheiriform pattern much 
more closely than the azhdarchoid condition.

By contrast, the azhdarchoid Inabtanin alarabia 
Rosenbach et al., 2024, from the Maastrichtian of Jordan 
(Rosenbach et al. 2024) exhibits a proportionally longer 
and more gracile manual phalanx IV-1 alongside markedly 
elongate distal wing elements, edentulous jaws, and azhdar-
choid-type pectoral girdle anatomy, underscoring the separa-
tion between Azhdarchoidea and the ornithocheiriform con-
dition seen in MUVP 507 (Rosenbach et al. 2024). Together 
with the morphology of the Kem Kem azhdarchid phalanx 
IV-1 (FSAC-KK 5212), these comparisons reinforce the ex-
clusion of MUVP 507 from Azhdarchoidea.

In summary, features that distinguish the Egyptian man-
ual phalanx IV-1 MUVP 507 from the same bone in selected 
pterodactyloids include: (i) the cross-sectional area of the pha-
langeal wall (i.e., cortical bone) is approximately 5% of the 
total cross-sectional area of the shaft. A cross-sectional pro-
portion of approximately 55% is diagnostic of dsungaripterids 
(Young 1964; Unwin 1995; Unwin et al. 1996); consequently, 
MUVP 507 does not show affinity to that clade; (ii) the shaft 
is sub-oval to sub-triangular in cross-section, similar to the 
condition in manual phalanx IV-1 of pteranodontids (Bennett 
2001), istiodactylids (Hooley 1913), and AMNH 22552 
(Wellnhofer 1991); (iii) the ventral cotyle dominates the ETP, 
extending along its entire proximodistal length and partly onto 
the phalangeal shaft, whereas the dorsal cotyle is compara-
tively less developed and restricted to the proximal aspect of 
the posterior process (Fig. 3A5, A11); this configuration is more 
consistent with ornithocheiriform morphology than with the 
broader dorsal articular condition seen in azhdarchid manual 
phalanges (Smith et al. 2023a); (iv) the distal end of the shaft 
is enlarged, terminating in a large distal articular end com-
parable to that in pteranodontids (Bennett 2001) and AMNH 
22552 (Wellnhofer 1991), rather than the more elongate and 
gracile condition seen in azhdarchoids (Elgin and Frey 2011); 
(v) the distal articular end is angled at approximately 45° to the 
long axis of the shaft, a condition broadly comparable to that 
seen in anhanguerian ornithocheiriforms and pteranodontids 
(Wellnhofer 1991; Bennett 2001) and differing from the nearly 
90° condition reported in Istiodactylus sinensis Andres and 
Ji, 2006 (Andres and Ji 2006); (vi) prominent pneumatic and 
small nutrient foramina are present; this condition is consistent 
with broader ornithocheiriform morphology, although it is not 
regarded here as diagnostic on its own, as comparable foram-
ina also occur in the tapejaromorph azhdarchoid Keresdrakon 
vilsoni Kellner et al. 2019b (Kellner et al. 2019b), the tapejarid 
Sinopterus dongi Wang and Zhou, 2003 (Shen et al. 2021), and 
the pteranodontid Pteranodon Marsh, 1876 (Bennett 2001).

Results
Wingspan estimation.—To estimate the wingspan of the 
individual represented by MUVP 507, we employed the 
method proposed by Kellner et al. (2013). Because the spec-
imen consists of only a manual phalanx IV-1, we recon-
structed the lengths of the missing wing elements by scaling 
from two of the most completely described ornithocheiri-
form individuals with articulated forelimbs: (i) NSM-PV 
19892, the holotype of the anhanguerid Anhanguera pis-
cator (Kellner and Tomida 2000); and (ii) AMNH 22552, 
treated here as an indeterminate ornithocheiriform without 
adopting a potentially contentious generic or specific re-
ferral (cf. Kellner et al. 2013; Andres et al. 2014). Scapular 
length was derived from NSM-PV 19892, whereas meta-
carpal IV and phalanges IV-2 to IV-4 were scaled from 
AMNH 22552; the lengths of the humerus, ulna, and com-
bined carpals were estimated from both these specimens 
to bracket plausible values (Tables 3–5). Following Kellner 
et al. (2013), we report: the maximized wingspan (maxws), 
computed as the straight-line sum of the maximum lengths 
of the serial wing elements (including the scapula and car-
pals), multiplied by two; and the normal wingspan (nws), 
obtained by applying (to the estimated maxws) a reduc-
tion factor of 0.95 (~5%), appropriate for ornithocheiriform 
pterosaurs to account for dorsoventral positioning and natu-
ral flexures in life posture.

Using NSM-PV 19892 as the primary scaler, the prox-
imodistal length of MUVP 507 yields maxws = 4.22 m 
and nws = 4.01 m; using AMNH 22552 as the scaler yields 
maxws = 4.17 m and nws = 3.96 m (Tables 3–5). We inter-
pret these concordant results to indicate a medium-sized 
ornithocheiriform with a wingspan of ~4.0 m (range ~4.0 
± 0.1 m), broadly comparable to an Anhanguera-like form. 
This estimate is qualitatively consistent with the size spec-
trum documented among pterosaurs from the Kem Kem 
Group, where both very large and small teeth, jaw frag-
ments, cervical vertebrae, ulnae, and femora indicate the 
presence of both ornithocheiriform and azhdarchoid ptero-
saurs, including individuals larger and smaller than MUVP 
507, though these Kem Kem comparisons are based on 
non-overlapping, often isolated elements and are used here 
only for qualitative context (Smith et al. 2023a).
Notes on uncertainty.—To reflect estimator sensitivity 
to interspecific proportional differences, we present both 
scaler solutions and recommend citing the mean ± half-
range (maxws ≈ 4.20 ± 0.03 m; nws ≈ 3.99 ± 0.03 m). 
Given the lack of craniodental material, we refrain from 
finer-scale taxonomic assignment (e.g., Anhangueridae vs. 
Ornithocheiridae); that stated, the proportions, pneumatic-
ity, and ETP morphology of MUVP 507 are consistent with 
referral to Ornithocheiriformes sensu Andres (2021) and 
Pêgas (2025).
Taxonomic conclusion.—MUVP 507 is referred to an inde-
terminate member of Ornithocheiriformes (sensu Andres 
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2021; Pêgas 2025) as it shares several morphological char-
acters with that clade, including a similarly shaped ETP, 
proximal articular cotyles, distal articular end, and shaft 
cross-section. Thin cortical bone walls and the presence of 
pneumatic foramina are also anatomically consistent with 
this interpretation, although neither feature is here regarded 
as diagnostic on its own. Assuming that the specimen does 
belong to an ornithocheiriform, it constitutes the first ap-
pendicular element of that clade to be recovered from the 
mid-Cretaceous of northern Africa (given that ornithocheiri-
forms from the Kem Kem Group and similarly aged deposits 
in Algeria and Tunisia are currently collectively represented 
only by cranial bones, isolated teeth, and a notarium; see 
Smith et al. 2023a).

Discussion
Affinities of the Bahariya Formation pterosaur (MUVP 
507).—MUVP 507, an isolated, three-dimensionally pre-
served left first wing phalanx (i.e., manual phalanx IV-1), 
represents the first pterosaur fossil described from Egypt. 
The element closely resembles the first wing phalanx of 
ornithocheiriform pterosaurs such as Anhanguera pis-
cator (Kellner and Tomida 2000), Ferrodraco lentoni 
(Pentland et al. 2019, 2022), and AMNH 22552 (referred 
to Santanadactylus pricei by Wellnhofer 1991, but see 
Kellner and Tomida 2000 and Kellner et al. 2013 for al-
ternative interpretations). The combination of features ex-
hibited by MUVP 507 (including the trapezoidal, fused 
ETP, proportions of the dorsal and ventral cotyles, total 
proximodistal length-to-width ratio < 20, and relatively thin 
cortical walls) supports referral to Ornithocheiriformes 
sensu Andres (2021) and Pêgas (2025). Within this clade, 
the overall proportions of the bone, the shape and degree of 
fusion of the ETP, and the sub-oval shaft cross-section are 
most consistent with anhanguerian-like ornithocheiriforms 
(Pêgas 2025), differing from the more elongate and gracile 
wing phalanges seen in azhdarchoids (Elgin and Frey 2011).
Implications for mid-Cretaceous pterosaur diversity 
in northern Afro-Arabia.—The pterosaur fauna of the 
mid-Cretaceous Kem Kem Group of Morocco is the most 
diverse yet recovered from any fluvial deposit and one 
of the richest globally (Ibrahim et al. 2020; Smith et al. 
2023a). Over 400 specimens have been reported, includ-
ing rostra, mandibular symphyses, vertebrae, limb bones, 
and a notarium (FSAC-KK 5208; Smith et al. 2023c). The 
assemblage comprises at least ten taxa and several dis-
tinct jaw morphotypes, reflecting a remarkable taxonomic 
breadth. It includes representatives of two major pterodac-
tyloid lineages, the toothed Ornithocheiriformes and the 
edentulous Azhdarchoidea. The five named Kem Kem 
ornithocheiriforms Siroccopteryx moroccensis (Mader 
and Kellner 1999), Anhanguera cf. piscator (Kellner and 
Tomida 2000), Nicorhynchus fluviferox (Holgado and Pêgas 

Table 4. Ratios based on the bone lengths of Anhanguera piscator 
(NSM-PV 19892) and Ornithocheiriformes indet. (AMNH 22552)  
after Kellner and Tomida (2000) and Wellnhofer (1991), respectively. 
Abbreviation: ~, estimated

Element NSM-PV 19892 AMNH 22552
Scapula – metacarpal IV 0.438 –

Humerus – metacarpal IV 0.996 0.988
Ulna – metacarpal IV 1.523 1.410

Carpals – metacarpal IV ~0.164 ~0.145
Manual phalanx IV-1 – 

metacarpal IV – 2.163

Manual phalanx IV-2 – 
metacarpal IV – 1.884

Manual phalanx IV-3 – 
metacarpal IV – 1.465

Manual phalanx IV-4 – 
metacarpal IV – ~0.930

Table 5. Measurements and estimates (in mm) of the length of pectoral 
girdle and wing elements of Ornithocheiriformes indet. (MUVP 507) 
from the Bahariya Formation of Egypt. Abbreviation: ~, estimated

Element Preserved 
length

Estimated length based on
Anhanguera  

piscator  
(NSM-PV 19892)

Ornithocheiriformes 
indet.  

(AMNH 22552)
Scapula – 87.58 –
Humerus – 199.15 197.55

Ulna – 304.52 281.93
Carpals – ~32.79 ~28.99

Metacarpal IV – – 199.95
Manual phalanx 

IV-1 432.50 – –

Manual phalanx 
IV-2 – – 376.70

Manual phalanx 
IV-3 – – 292.93

Manual phalanx 
IV-4 – – 185.95

Table 3. Length (in mm) of the preserved forelimb elements of Anhangu-
era piscator (NSM-PV 19892) and Ornithocheiriformes indet. (AMNH 
22552) after Kellner and Tomida (2000) and Wellnhofer (1991), respec-
tively. Abbreviation: ~, estimated.

Element NSM-PV 19892 AMNH 22552
Scapula 112 –

Humerus 255 170
Ulna 390 243

Carpals ~42 ~25
Metacarpal IV 256 172

Manual phalanx IV-1 – 372
Manual phalanx IV-2 – 324
Manual phalanx IV-3 – 252
Manual phalanx IV-4 – ~160
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2020; = Coloborhynchus fluviferox, Jacobs et al. 2019), 
Ornithocheirus cf. simus (Jacobs et al. 2020; the “Kem Kem 
ornithocheirid” of Pêgas 2025), and Akharhynchus martilli 
(Jacobs et al. 2025) are all based primarily on cranial ma-
terial. No unequivocal appendicular elements have yet been 
recovered for any Kem Kem ornithocheiriform, underscor-
ing the strong taphonomic bias of this assemblage toward 
the preservation of robust jaw elements (Smith et al. 2023b). 
This bias likely reflects a combination of hydrodynamic 
sorting, the mechanical resilience of rostral bones, selective 
predation, and collection history.

Additional mid-Cretaceous pterosaur records are known 
from other parts of North Africa and the Levant (Fig. 5). The 
upper Albian–lower Cenomanian Gara Samani Formation 
of Algeria (Benyoucef et al. 2022) and the slightly older 
(Albian) Aïn el Guettar Formation of Tunisia (Martill et al. 
2018a) have produced isolated teeth and rostral fragments 
assignable to Ornithocheiridae. Farther east, the Cenomanian 
Hâqel and Hjoûla Lagerstätten of Lebanon have produced 
three articulated specimens that preserve manual phalanx 
IV-1. The first, MSNM V 3881, represents a small-bodied 
ornithocheiroid (Dalla Vecchia et al. 2001) with a preserved 
phalanx IV-1 length of 202 mm, less than half that of MUVP 

507 (432.5 mm), indicating a markedly smaller individual. 
The azhdarchoid Microtuban altivolans (Elgin and Frey 2011) 
exhibits a proportionally more elongate and slenderer IV-1 
with an unfused ETP, contrasting with the fused, robust mor-
phology of MUVP 507. Phalanx IV-1 of the istiodactyliform 
Mimodactylus libanensis (Kellner et al. 2019a) has a broader 
shaft and thicker cortical walls than the Bahariya specimen. 
Collectively, these comparisons reinforce the interpretation 
that MUVP 507 represents a distinct ornithocheiriform mor-
photype, separate from the azhdarchoid and istiodactyliform 
taxa known from Lebanon. Together, these taxa reveal a di-
verse mid-Cretaceous pterosaur assemblage along the south-
ern Tethyan margin, encompassing both toothed and tooth-
less lineages (Martill and Smith 2025; Pêgas 2025).

The morphology and internal structure of MUVP 507 
indicate a thin-walled, pneumatic wing phalanx consistent 
with those of large, soaring pterosaurs typical of coastal set-
tings in the mid-Cretaceous (Martill and Smith 2025). The 
overall proportions, the degree of fusion of the ETP, and the 
robust yet lightweight construction of the bone match the 
functional range documented in anhanguerian ornithochei-
riforms such as Anhanguera and Ferrodraco (Pentland et al. 
2019; Pêgas 2025), without implying a specific aerodynamic 

Fig. 5. Paleogeographic distribution and taxonomic composition (higher-level clades and identified species) of Cenomanian (including Albian–
Cenomanian) peri-Tethyan pterosaur sites (map redrawn after Scotese 2002 and Da Silva and Gallo 2007).
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specialization. Comparably lightweight architectures have 
also evolved convergently in other large-bodied pterodac-
tyloids, including azhdarchoids such as Inabtanin alarabia 
from the Maastrichtian of Jordan (Rosenbach et al. 2024), un-
derscoring the repeated development of gracile, high-aspect 
wing elements in Cretaceous pterosaurs inhabiting northern 
Africa and Arabia. Within this broader functional landscape, 
MUVP 507 provides rare Cenomanian evidence for large, 
soaring pterosaurs in northern Africa, supplementing the 
otherwise fragmentary record of mid-Cretaceous pterosaurs 
from Afro-Arabian coastal paleoecosystems, without sug-
gesting any deviation from global lineage trajectories.
Taphonomic observations.—The ferruginized cortex and 
three-dimensional preservation of MUVP 507 are consis-
tent with diagenetic processes characteristic of the Bahariya 
Formation. Studies of the fluvial-deltaic sandstones of this 
unit have documented pervasive iron enrichment driven 
by iron-rich groundwater movement, water table fluctua-
tions, and early diagenetic precipitation of goethite and he-
matite, producing ferricretes and iron-cemented horizons 
(Tanner and Khalifa 2010). Similar models from elsewhere 
in the Western Desert of Egypt highlight the role of redox 
oscillations and groundwater-mediated iron cycling in gen-
erating iron-coated vertebrate remains and localized ferru-
ginous concretions (Afify et al. 2015). These mechanisms 
explain both the iron-encrusted exterior of the specimen and 
its unusually intact three-dimensional morphology, reflecting  
early-stage mineral stabilization prior to compaction. 
Together, these patterns indicate that MUVP 507 conforms 
to a broader regional taphonomic regime in which iron-rich 
groundwater dynamics exerted a major control on fossil pres-
ervation within Cretaceous coastal floodplains in what is now 
Egypt.

The taphonomic characteristics of MUVP 507 also 
contrast with patterns documented for pterosaurs from the 
mid-Cretaceous Kem Kem Group of Morocco. The Kem 
Kem assemblage, despite yielding the richest and taxonom-
ically broadest pterosaur fauna from any fluvial deposit 
worldwide, is overwhelmingly dominated by robust cranial 
elements, particularly jaw fragments, whereas appendicular 
remains are exceedingly rare or absent (Smith et al. 2023c). 
This strong anatomical bias has been attributed to hydro-
dynamic sorting, differential transport, and the mechanical 
resilience of rostral bones in high-energy fluvial systems. 
By contrast, the Bahariya Formation has preserved a deli-
cate, thin-walled wing phalanx in three dimensions with ex-
tensive ferruginous mineralization, a preservational mode 
far less common in the Kem Kem deposits. These differ-
ences highlight distinct taphonomic regimes between the 
two regions: the Kem Kem acting as a transport-dominated 
Konzentrat-Lagerstätte, whereas the Bahariya Formation 
favored early diagenetic stabilization through iron-rich 
groundwater processes. The presence of MUVP 507, there-
fore, provides a rare glimpse into a less transport-affected, 
chemically-mediated pathway for pterosaur preservation 
along the southern Tethyan margin.

Conclusions
MUVP 507, a left first wing phalanx from the lower 
Cenomanian Bahariya Formation, represents the first 
confirmed pterosaur record from Egypt and northeast-
ern Africa overall. The phalanx closely resembles the 
equivalent element in the ornithocheiriforms Anhanguera 
piscator (Kellner and Tomida 2000), Ferrodraco lentoni 
(Pentland et al. 2019, 2022), and AMNH 22552 (Wellnhofer 
1991), and differs from azhdarchoid manual phalanges in 
its proportions and cotylar morphology. The thin cortical 
walls and fused extensor tendon process indicate a light-
weight, mature ornithocheiriform individual optimized 
for sustained soaring (Pentland et al. 2019; Pêgas 2025). 
The discovery of MUVP 507 expands the known geo-
graphic range of Ornithocheiriformes and underscores that 
mid-Cretaceous Afro-Arabian pterosaur diversity remains 
substantially undersampled.
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