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Even though there remains a wide margin of error in the 
age determinations of eggshells attributed to Psammornis, 
the specimens from Chebket Safra, Tunisia, suggest that 
Psammornis rothschildi is of latest Miocene (Ventian) age, 
while the slightly thinner specimens from Bou Hanifia, 
south of Biskra, and Temassinine (ex Fort Flatters) (Hartert 
1927, Schönwetter 1929) in Algeria, and the Marsawdad 
Formation in the Rub al-Khali, Oman (Pickford et al. 2023) 
are likely to correlate to the Ventian or Zanclean.

Thus, even though some doubt remains about its 
stratigraphic range, it is considered that the type material of 
Psammornis rothschildi is likely to be of Ventian age.

Discussion

The lack of illustrations of the inner and outer surfaces 
of the fossil eggshells of Psammornis rothschildi from 
near Touggourt, Algeria, has constituted an obstacle that 
has prevented proper understanding of the taxonomy and 
systematics of the oospecies (Sauer 1969, Buffetaut 2022). 
The curation of the samples at two different sites appears to 
have been the underlying cause of this lack of illustration, 

because researchers studying the thin sections (Sauer 1969: 
figs 1–5) at South Kensington in London may not have 
realised that the shell fragments themselves were stored at 
the Tring site. The only published papers that mention the 
presence of the specimens at the latter locale are by Hartert 
(1927) and Schönwetter (1929). Of these two publications, 
the first has seldom if ever been cited. It is absent from 
Sauer’s (1969) paper on Psammornis as well as from 
Buffetaut’s (2022) detailed discussion of the genus.

The fact that there are three fragments of eggshell from 
Touggourt referred to the species (Rothschild and Hartert 
1912), of which only two were mentioned by Andrews 
(1912) when he erected the new genus and species, raises 
questions about the material studied by the latter author. The 
thin sections (NHMUK PV A 1334) and the two fragments 
(NHMUK E/1963.9.218a and NHMUK E/1963.9.218b) from 
which they were prepared were evidently studied by Andrews 
(1912). Two un-numbered plaster casts kept in London (Text-
fig. 7) are associated with a label dated Feb. 1935, which 
states that the casts are “Types of Psammornis originals in 
Tring Mus”. In the interests of nomenclatural stability, it 
is considered necessary to nominate formally one of the 

a b c d
Text-fig. 6. Thin sections of the “type” eggshell fragments of Psammornis rothschildi Andrews, 1912, from S. Algeria (NHMUK PV A 
1334). (a) and (b) are from the lectotype (NHMUK E/1963.9.218a), (c) and (d) are from the paralectotype (NHMUK E/1963.9.218b). 
Note the citation as “Berichte den V. Internat Ornith Kongr. Berlin, 1910”, instead of “Verhandlungen des V. Internat. Ornith. 
Kongr. Berlin, 1912”.
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fragments from which the thin sections were manufactured (as 
well as the thin sections made from it) as the lectotype of the 
species, and to provide illustrations of its internal and external 
surfaces (Text-figs 3, 8). The second eggshell fragment that 
was cut and then cast is a paralectotype of the oospecies 
(Text-fig. 4), while the third specimen (Text-fig. 5) mentioned 
by Rothschild and Hartert (1912) is referred to the species but 
excluded from type series, because, as noted above, there is 
a possibility that it may have been collected at Temassinine, 
north of the Hoggar Mountains, southern Algeria.

Further research, including better estimates of the 
dimensions of complete eggs, needs to be carried out, 
because the previous estimates made by Andrews (1912) 
and Schönwetter (1929) assumed a constant relationship 
between eggshell thickness and overall dimensions of the 
egg, which may not apply to eggs of Psammornis because 
the relatively great thickness of the spongy layer in eggshells 
of Psammornis possibly altered this relationship, and could 
contribute to an overestimate of shell dimensions. Sauer 
(1969) discussed the issue but did not resolve it because 
he did not see the original fossils, reporting that “No size 
calculations were attempted for the P. rothschildi egg, as no 
shell fragments were available and readings from the short 
thin sections were not usable”.

The thickness estimate of 3.50 mm of the eggshells of 
Psammornis rothschildi made by Schönwetter (1929: 196, 
or 3.40 mm in the table at the end of the paper) is, in our 
opinion, unrealistic. Schönwetter (1960: 12) explained that 
he measured the thickness of Psammornis eggshell fragments 
as 3.2–3.4 mm, but thought that they were abraded and 
estimated the original thickness at 3.5 mm. His measurements 
resulted in him making an exaggerated estimate of the 
dimensions of the entire egg (axial dimensions of 280 × 
210 mm) as was commented on by Sauer (1969). The latter 
author suggested that the Touggourt eggshells might have 
been as thick as 4 mm when fresh, but our examination of 
the specimens indicates that such a high figure is extremely 
unlikely. Andrews’ (1912) reconstruction of total egg size 
was 250 × 190 mm. Direct measurements of the curvature 
of the inner and outer surfaces of the Touggourt eggshells is 
feasible, on which basis a more reliable estimate of egg size 
could be calculated, but it is not the aim of this contribution.

Text-fig. 7. Label and duplicated plaster casts of two of the eggshell fragments of Psammornis rothschildi, curated at the NHMUK, 
London. In the upper row are casts of the lectotype NHMUK E/1963.9.218a, in the lower row are casts of NHMUK E/1963.9.218b. 
The label reads “Feb 1935, Made in Museum, Types of Psammornis, Originals in Tring Mus”.

10 mm

Text-fig. 8. Enlargement of part of the external surface of 
the lectotype of Psammornis rothschildi Andrews, 1912, 
(NHMUK E/1963.9.218a) highlighting the sub-parallel to 
slightly meandering arrangement of the pore clusters and the 
depressions or slits in which they occur.
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A notable difference between eggs of Struthio (sensu 
stricto) and those of Psammornis is that, in the latter genus, the 
spongy layer between the external and internal layers of the 
shell is appreciably thicker than it is in Struthio. Nevertheless, 
overall, the eggshell structure of Psammornis is closer to that 
of Struthio than to those of aepyornithoids on the one hand, 
or to genera such as Diamantornis Pickford et Dauphin, 
1993, and Namornis Pickford et al., 1995, on the other. This 
observation suggests that Psammornis is most closely related 
to Struthio, and could potentially be a subgenus of it (or even 
a synonym of it, as was discussed briefly by Sauer 1969).

Sauer (1969) considered whether Psammornis should 
be subsumed into Struthio or not, but opted to retain it as 
a distinct genus. As he explained “If it were not for the 
enormous size of the P. rothschildi egg, its pore canal system 
and the other microstructures of the shell would not warrant 
a specific distinction from S. c. camelus”. He mentioned 
that “On the basis of the struthionid structures of the shell 
fragments, separating the Psammornis birds generically 

from Struthio becomes questionable” but he eventually 
concluded that “For the sake of convenience the generic 
name of Psammornis may be maintained at present”.

Conclusion

There has been a measure of doubt about which specimens 
formed the basis for Andrews’ (1912) description of the avian 
oospecies Psammornis rothschildi (he mentioned only two 
of the three specimens collected near Touggourt (Rothschild 
and Hartert, 1912)). One of the fragments, from which 
thin sections were manufactured, is herein nominated the 
lectotype of the species and, for the first time, illustrations 
are provided of the internal and external surfaces of the 
eggshells, in the hope that they will contribute to resolving 
the taxonomic and systematic issues that have persisted 
about the oospecies for more than a century.

Partly because the external surface of the eggshells has 
never been illustrated, the oospecies Psammornis rothschildi 
has been the subject of a great deal of debate and uncertainty, 
recently summarised by Buffetaut (2022) who concluded that 
its taxonomic position and systematics remain enigmatic.

Andrews (1912) considered Psammornis to be closer 
to Struthio than to any other group of birds, including 
aepyornithoids, a suggestion that has been largely accepted 
by recent students of fossil eggs, but uncertainties persist 
about its stratigraphic context and its palaeobiogeographic 
distribution, and whether the genus Psammornis is, or is 
not, a synonym of Struthio (Sauer 1969, Mikhailov and 
Zelenkov 2020, Buffetaut 2022). Further research on all the 
available fossil eggshells from northern Africa, the Middle 
East, Hungary, Ukraine, Russia, Kazakhstan and Iran may 
resolve the doubts, but is not the focus of the present paper. 
However, it is noted that the disposition of the pores and 
the depressions in the external surface of eggshells of 
Psammornis accords with a Struthio-like bird rather than 
an Aepyornis-like one. The available evidence indicates 
a closer relationship between Psammornis and Struthio, than 
between the former genus and any other described oogenus, 

10 mm
Text-fig. 9. Enlargement of part of the external surface of the paralectotype (NHMUK E/1963.9.218b) of Psammornis rothschildi 
Andrews, 1912, from Touggourt, Algeria. Note the superficial scratches (top right) and the cluster of pores in a depression (arrow). 
Some of the other depressions show bevelled edges possibly as a result of repeated exposure to dew.

10 mm

Text-fig. 10. Enlargement of part of the external surface of 
the eggshell tentatively referred to Psammornis rothschildi 
Andrews, 1912, labelled as having been collected at Touggourt, 
Algeria (NHMUK E/1963.9.218c). Note the indurated, slightly 
reddened aeolianite adhering to the shell (star symbol). The 
pore slits tend to be elongated and sub-parallel to each other 
with the pores in their depths (arrow).
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including Diamantornis and Namornis. The relationship is 
perhaps close enough that Psammornis could be a subgenus 
of Struthio rather than a distinct genus.

Concerning estimates of overall egg size, the three 
fragments kept in Tring are well-enough preserved and 
are potentially large enough that, direct measurements 
of curvature of the inner and outer surfaces could yield 
pertinent results. Previous calculations of egg size (Andrews 
1912, Schönwetter 1929) may have over-estimated the axial 
dimensions of complete eggs.

The precise stratigraphic distribution of Psammornis 
rothschildi remains to be determined, but currently available 
estimates suggest that it is likely to be of Ventian age (latest 
Miocene).

Fossilised eggshell fragments from a wide geographic 
area (from Mauritania in West Africa to Iran in Asia) 
have been attributed to Psammornis (Béde 1919, Heim de 
Balsac 1930, Lowe 1933a, b, Philby 1933, Choumowitch 
1951, Monod 1951, Dughi and Sirugue 1964, Tessier et 
al. 1971, Voisin 1971) and the genus is thus potentially of 
palaeobiogeographic and biostratigraphic interest, but all 
these reports need to be re-examined in light of a better 
understanding of the type material of the type species 
Psammornis rothschildi from Algeria (Andrews 1912).
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