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PRESTEDENTIAL  ABDRESS.
(Delivered 9th February, 1912.)

ON THE LOWER TERTIARY MOLLUSCA OF THE FAYUM
PROVINCE OF EGYPT.'

By R. Boriexy Newron, F.G.S.

PLATES ‘III AND 1IV.

I. Introduetion.
II. On the Geological Age of the Jebel el Qatrani Deposits.
III. The Lutetian Mollusea of the Fayum, with list of species, as mono-
graphed by Dr. Oppenheim.
IV. Observations on some new, or otherwise interesting, Gastropoda trom
the Eocene deposits of the Fayum.
V. Literature.
VI. Index to the Genera and Species of the Mollusca.

I. InrTroODUCTION.

I~ recent years the Fayum Province of Egypt has been the scene of
some remarkable pal@ontological discoveries which have brought to
licht an entirely new vertebrate fauna, consisting of mammals, bll‘d"i
reptiles, and fishes, that had their existence during the Eoccnc stage
of Lower Tertiary times. These interesting remains were collected
by Mr. H. J. L. Beadnell, F.G.S., when, as an officer of the Geological
Survey of Egypt, he was inv t,th iting th structure of the region, as
well as by Dr. C. W. Andrews, F.R.S.,* of the British Museum, the
latter having also fully described them in an elaborate memoir pub-
lished by the Trustees of the British Museum. For the stratigraphical
knowledge of this subject, however, we are mainly indebted to
Mr. Be’u]ncll, who has written a complvtc history of the beds in
which these animals were found, with a review of all previous
opinions upon the subject.

But besides these relics of a vertebrate fauna, the same rocks of the
Fayum have yielded a large number of invertebrate remains which
are of immense interest and claim an equal scientific importance, since
they constitute a material part of the fuunistic characters of that
area of Egypt. Such fossils, belonging to all groups of the invertebrata,
have been known to '[)dl'DOIlt(JlO“lbtq for many years; but by far
the most numerously 1cptwentetl are the Mollusca, pfu‘tlculful\* the
Pelecypoda and Gastropoda, the Scaphopoda and Cephalopoda being
comparatively seldom found. The chief authorities on the Lower
Tertiary Mollusea of the Fayum include the names of the late
Professor Mayer-Eymar, M. Cossmann, Dr. Blanckenhorn, and Dr. Paul
Oppenheim,

1 Published by permission of the Trustees of the British Museum.

2 4 Descriptive Catalogue of the Tertiary Vertebrata of the Faywm, Egypt, 1906.

3 The Topography and Geology of the Faywm Province of KEgypt. Survey
Dept., Egypt (Cairo), 1905.
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. Before proceeding further, however, it will be necessary to refer
‘briefly to the stratigraphical features of the district under consideration,
'which have been so ably described by Mr. Beadnell. From his memoir
‘we gather that the Fayum is one of the great depressions of the
' Libyan Desert, being of circular contour and comprising about 12,000
.squale hllometre'S' it lies some fifty miles south-west of Cairo and
immediately west of that part of the Nile Valley which is between
' Kafr el Ayat and Feshn. The more southern and western portions
' include Wadi Muela, Wadi Rayan, and Gar el Gehannem; the
' northern boundary being a range of hills known as Jebel el Qatrani.
Mr. Beadnell divides the region into cultivated land, lake, and desert.
' The main part of the ¢ cultivated land ’ is in the eastern half of the
“depression, where the villages mostly abound. Like the Nile Valley
(itself, the soil here is of alluvial character, being nourished by
'a complete system of irrigation which emanates from the Nile through
 the natural canal of Bahr Yusef and its many offshoots, and so
furnishing the area with an abundant water supply, many of the
streams ultimately draining into Birket el Qurun. This latter,
situated to the north-west of the cultivated land, forms the ¢lake’
“area of the province, being a large sheet of brackish water, with
“a nearly east and west axis of 40 kilometres and a maximum breadth
of 10 kilometres; it forms the lowest part of the depression. This
lake, in Post-Tertiary and early historical times, must have been far
more extensive than now obtains, as lacustrine deposits can be traced
over wide areas of what is now desert country. It is supposed to
l'epresent all that remains of the ancient Lake Moeris when its
raters, according to Mr, Beadnell, must have covered an area ten
t1mes the size of that occ upied by Birket el Qurun at the present day.

The ¢desert’ country of the F‘Wum may be said to surround the
lake and cultivated lands. This is the region of greatest antiquity,
being formed of Lower Tertiary rocks l:;elonvrmtr to the Middle and
Upper Eocene Series, which have vielded the vertebrate and invertebrate
fossils as well as 1'11‘;:0 masses of silicified tree remains. It isin the
escarpment area between the northern shores of Birket ¢l Qurun and
Jebel el Qatrani that the chief fossiliferous tract occurs. Npeaking,
generally, the strata of the Fayum are of a purely sedimentary
character, consisting of limestones, marls, clays, sandstones, ete.,
which vary greatly in hardness and durability, the beds being nearly
horizontal or with only a slight northerly dip. Igneous rocks are
sometimes present, but they are regarded as having originated, more
or less, from local lava-flows, The stratigraphical sequence is given
as Middle Eocene, Upper Eocene, Oligocene, Pliocene, Post- Pliocene,
and Recent. Certain i igneous rocks referred to as intercalated basalts
occur between the topmost Kocene and the Oligocene, which are
considered to represent an arbitrary demarcation separating those two
formations. Further divisions have been recognized in these strata.
The Middle Eocene or Lutetian of European nomenclature is divided
by Mr. Beadnell into four groups. The first or oldest, at the base, are
termed the Wadi Rayan Series, containing marine shells and
Nummulites Gizehensis, and which occur at Wadi Muela, Wadi Rayan,
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and Gar el Gehannem. These are succeeded by the ZRavine Series,
also of marine character, with mollusea, fish, and cetacean remains,
forming the ¥ aHme of El Bats and E1 W adi, which stretch eflstwalds
towards the Nile V "alley, then northwards to Tamia, constituting as
well the basal rocks of the island (Geziret el Qorn) on Birket el Qluun
then extending westwards to Gar el Gehannem. The third group is
the Birket el Qurun Series, with marine shells and cetacea, which are
developed in the south-eastern regions of the Fayum (Qalamsha) and
along 1its eastern sides to the northern confines of the cultivated area
(Tamia, ete.); they also form part of the rock structure of the island
on Birket el Qurun, as well as the Gar el Gehannem in the west.
These beds are followed by the Qasr el Sagha Series, containing land
and marine vertebrates as well as numerous shells ( Carolia, ete.),
mostly marine, but with occasional fluviatile forms (fmtastee), the
whole fauna giving evidence of estuarine conditions prevailing during

the dcpokitwu of the beds. This series is mostly found in the
northern areas of the Fayum as well as at Gar el Gehannem, the best
development forming the cliff escarpments overlooking the Birket el
Qurun.

The different ¢series’ of beds here enumerated belong to the
Mokattam or Parisian rocks, the lower of which, comprising the Rayan,
the Ravine, and the DBirket el Qurun, being bracketed as Lower
Mokattam, while the Qasr el Sagha Series is referred to as the Upper
Mokattam. Above these occur the Upper Eocene or Bartonian rocks,
which are developed among the escarpments of the northern part of
the depression to Jebel el Qatrani. The lower part of this series
contains quantities of silicified woods, remains of land animals,
crocodiles, tortoises, ete., while the upper part shows an assemblage
of mollusea of marine and freshwater habits, such as Unto, Lanustes,
Plewrotoma, Turritella, etc., a repetition of the estuarine or fluvio-
marine features noticeable in the older series of the Qasr el Sagha.
The whole of the Bartonian is capped by the basalt, beyond “the
boundary of which the Oligocene l'ocLs are thmlnht to occur, although
strata of that age have not been paleontologically determined as hemv
present within the actual confines of the Fayum. The Miocend
formation is entirely absent, although known at Mogara, some
100 kilometres in a north- westerly duu,tmn from the chum, as well
as at localities eastward of Cairo. Certain gravel terraces on the
north-east of the region have been referred to the Pliocene epoch, as
well as some sandy b{‘(]b at Sidmant el Jebel and Qalamsha on the
south-ecast boundary of the depression, where the well-known Pliocene
ostreiform shell ocenrs, -ﬂc’f!:yunm cucullata. The Post-Pliocene and
Yecent deposits are found covering the cultivated lands and the north
and west of Birket el Qurun. They contain freshwater mollusca
comparable to forms found in the Nile and other African waters,
which include Zanistes carinatus, Olivier, sp., Viciparus unicolor,
Olivier, sp., etc.

The whole of the divisions may be epitomized as follows in the
succeeding table :(—
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[I. O~x tHE GEOLOGICAL AGE OF THE JEBEL EL QaTraNI DEPposiTs.

Since the puablication of Mr. Beadnell's principal memoir on the
Fayum, some criticisms have arisen as to the horizons determined of
certain ‘of the beds for ming the Lower Tertiary rocks. No objection
has been raised to ac (eptmn‘ as Middle Eocene or Lutetian the three
lowest groups of the Fayum SIIULLHHOH viz. the Wadi Rayan, Ravine,
and Birket el Qurun Series. The Qasr el Sagha Beds, which follow
next in ascending order and which umloubtullv helon also to the
Lutetian (Upper Mokattam) stage of the Eocene pcllod as hitherto
advocated by all geologists who have studied them, have quite
recently been regarded as of Upper Kocene age by Dr. Dacqué® in
a memoir on some fossil tortoises from KEgypt, in connexion with
which it should be mentioned that the Upper Mokattam rocks of
Egypt had a short time previously been considered by Dr. Emile
Haug? as representing the Auversian stage of the Eocene of Europe,
which is the lowest part of the Bartonian.

Some conflicting views have been, likewise, publ ished as to the
proper place in stratigraphy of the Jebel el Qatx anl or Fluvio-marine
Series, which Mr. Beadnell, Dr. Blanckenhorn, and others assume to
be Bartonian or Upper Eocene. To properly understand the discussion
it is necessary to glance briefly at the literature dealing with this
qumtlon but plevloualv it may be well to explain that the geological
explorations of the Fayum were commenced by Mr. Beadnell n 1898
although he publlahul no views thereon until 1901. During that
period, however, Mr. Beadnell was making valuable collections of
fossils, chiefly invertebrates, the majority of which were ultimately
forwarded to the British Museum for determination, although prior to
this they had been subjected to examination by Dr. Blanckenhorn,
mpecmll\* some mollusecan remains of estuarine character which
had been obtained from the Jebel el Qatrani Series, high up above
the vertebrate remains occurring near the base of the section.
Dr. Blanckenhorn, with the assistance of Dr. Oppenheim, was able
to recognize among these specimens certain forms of Gastropods,
which were characteristic of the ¢ Beauchamp Sands’ of the Paris
Basin and therefore of Bartonian or Upper Eocene age, hence they
were regarded as belonging to that horizon and duly published as such
in the year 1900.%

Almost simultaneously with the appearance of this first account of
the Jebel el Qatrani Beds and their mollusca, Mr. Beadnell placed
a paper before the Geological Congress at Pan- which was published
in 1901, on the froolon‘\ of the Nile and the Libyan Desert,* in
which reference was made to the geological structure of the Fayum.

1 Geol. Pa.l. Abhandl. [Koken], N.S., vol. x, pt. iv, pp. 61, 1912,

2 Traité de Géologie, 1911, pt. ii, p. 1503.

5 ¢ Neues zur Geologie und Palaeontologie Aegyptens.—Das Palaeogen ; Das
Eocin >’ ;: Zeitsch. Deutsch. Geol. Ges., vol. lii, p. 456, 1900.

4 ¢« Découvertes Géologiques Récentes dans la vallée du Nil et le Désert
Libyen’’ : Congrés Geol. Intern. [Paris], 1901, fase. ii, pp. 858-61. An
English translation of this account was privately published in London in
the same year.
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He pointed out that the Upper Mokattam rocks of that leglon were
succeeded in its northern part by a series of beds over 200 metres
in thickness, which resembled a fluvio-marine area similar to the
Oligocene of Hampshire in England. He also referred to the Upper
Eocene age of the deposits as determined by Dr. Blanckenhorn from
a study of the shells collected by himself. This was rapidly followed
by Mr. Beadnell’s' English abstract of the French memoir in which
the beds in question were provisionally assigned to the Oligocene. At
the end of the same year (1901) M. Beadnell ® duﬁmteh recognized
these rocks as the ¢ Fluvio-marine Series (Jebel el Qatrani B-?da) " their
age being given as Upper Locene for the deposits below the bdsalt%
and for those above the basalts, where only silicified woods occurred,
a Lower Oligocene horizon was suggested.

In a later work by Dr. Blanckenhorn?® on the stratigraphy of
BEgvpt, reference is again made to the estuarine shells of the Jebel
el Qatrani Series, found below the basalts, which he still regarded
as indicative of an Upper Eocene age. Allusion was also made to
the occurrence of Lower 011w0cene mollusca, outside the Fayum
area, between Birket el Qurun :md Wadi Natrun, quoting such forms
as  Cerithium conjunctum, Deshayes, and Melania Nysti, Nyst,
belonging to the *‘ Sables de Fontainebleau ”” of France, and therefore
of Stampian age. When we come to Mr. Beadnell’s chief memoir*
these particulur beds beneath the basalts are similarly regarded as
Upper Eocene, although in addition determined as Bartomian, the
same geological views bemg also adopted by Dr. C. W. Andrews?
in his monograph on the fossil vertebrates from the Fayum.
Succeeding this Dr. Oppenheim’s 1mportant lllOL‘lO""l“l[]h 5 on the
older Telti'n\', mollusca of Egypt was published, in which the fluvio-
marine Gastlopods previously referred to by Dr. Blanckenhorn as
from the Jebel el Qatrani Series were noticed as belonging to the
Upper Eocene or Lower Oligocene.

Soon after the publication of this last work Professor Ch. Depéret
questioned the Bartonian horizon of the vertebrates occurring near
the base of the Jebel el Qatrani Series. He claimed that the relation-
ship existing between Ancodon Gorringei of Andrews and Beadnell,
and his Brachyodus Cluai from the Sannoisian—Stampian division of

1 ““On some recent Geological Discoveries in the Nile Valley and Libyan
Desert ’ : Geol. Mag., 1901, p. 27.

*‘ The Fayum Depression: a preliminary notice of the geology of a district
in Egypt containing a new Paleogene vertebrate Fauna’’: Geol. Mag.,
1901, pp. 544-5.

“‘ Neue geologlsch stratigraphische Beobachtungen in Aegypten’” : Sita. Akad.
Wiss. Miinchen, vol. xxxii, p. 400, 1903.

The Topography and Geofogy of the Faywm Province of Egypt, Survey
Dept., Egypt, 1905, p. 53.

A Descriptive Catalogue of the Tertiary Vertebrata of the Fayum, Egypt,
1906, pp. viii, ix of Introduction.

‘“Zur Kenntniss alttertiirer Faunen in Aegypten »’ : Paleontographica,
vol. xxx, pt. iii, fase. 2, pp. 278, 282, 284, 1906.

““ Sur Didge des couches a Pal@womastodon du Fayoum ’’ : Bull. Soe. géol.
France, sér. 1v, vol. vii, pp. 193, 194, 1907.

2
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the Oligocene of Spain, would be in favour of a similar age for the
Pal@omastodon and associated vertebrates of the Fayum.

Such views, however, have been objected to by Dr. Oppenheim,!
who regarded the Palwomastodon beds as of Ludian age and on
the same horizon as the ‘Gypse de Paris’, in his own language
stating very b\[)hblt] : ““ De cette manieére on pourrait a la rigueur
I'age d{,s; couches a f’af(wm{ts*éodan et Arsinoitherium comme Ludlen 9

Dr. Oppenheim further mentioned the occurrence of the mollusea
in the upper part of the series, which he unreservedly regarded as
of Kocene age. A reference was likewise made to Mayer-Eymar's
discovery of a molluscan fauna at ¢ Walther Hill’, one of the
so-called ¢ Sandber oer Hills’, which are situated some ‘)0 kilometres
west of the Great Pyramids and to the north-east of the Fayum
escarpment, and consequently outside the limits of the F.Wum
depression, where Natica crassatina and other shells had been found,
and considered to belong to the Lower Tongrian stage of the
Oligocene. This was followed by a second statement from Professor
Depéret® involving further vertebrate evidence in support of the
Oligocene age, he being of opinion that the Pualeomastodon of the
I'Lu"um is more recent than the Paleotherium fauna of the ‘Gypse
de Paris’. Referring to the shells found high up above the verte-
brates, he mentioned their bad preservation, although one of the forms,
Zurritella angulata of Sowerby, related to 7. Pharaonica, Cossmann,
which is usually in a good condition, was quoted as ranging from
Middle Eocene to the Prmhonmn of ]mst(,l n countries such as Tunisia,
Syria, and India. Professor Depéret also called attention to the
Oligocene facies already acknowledged) of the shells determined
by Dr. Blanckenhorn and Mayer-Eymar, including Natica crassatina,
etc.,, which were really from the ‘Sdudbbwcl Hills’ , and therefore
not within the region of the Fayum.

With the exception of Dr. ‘A. von Reinach, who adopts the
geological horizons for the vertebrate beds of the Fayum, as recognized
by Dr. Blanckenhorn, Mr. Beadnell, and Dr. Andrews, we find
that later investigators on the subject, such as Professor H. F. Osborn,
Dr. E. Stromer, Professor Fraas, and Dr. M. Schlosser, accept
Professor Depéret’s views as to the Sannoisian—Stampian stage of
the Oligocene formation being the correct geological horizon for
the so-called Paleomastodon beds of the Fqnlm Quite recently
Dr. Dacqué, in his memoir on the fossil tortoises of Egypt, has
expressed similar stratigraphical views.

A summary of these opinions may be interesting : —

1900. Dr. Blanckenhorn, assisted by Dr. ()ppenhelm regarded
the mollusca of the Jebel el Qatrani deposits as of Upper Eocene or
Bartonian age and on the horizon of thc Beauchamp Sands of the
Paris Basin.

I P. Oppenheim, ‘‘ Observations sur 1’Age des couches a Pal@omastodon du
Fayoum " : Bull. Soc. géol. France, sér. 1v, vol. vii, pp. 358-60, 1907.

® Ch. Depéret, ‘‘Sur 'Age des couches & Pal@omastodon du Fayoum ’:
Bull. Soc. géol. France, sér. 1v, vol. vii, pp. 455, 456, 1907.
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1901. Mr. Beadnell alluded to the above views of Dr. Blancken-
horn, but regarded the whole of the Jebel el Qatrani Series as
resembling a fluvio-marine area similar to the Oligocene of Hampshire

‘in England.

1901. = The. beds were again referred to by Mr, Beadnell and
assigned provisionally to the Oligocene period.

1901. Mr. Beadnell next definitely recognized these rocks as
Upper Eocene for the beds below the basalts, and for those above
a Lower Oligocene age was suggested.

1903. After further studies, Dr. Blanckenhorn still regarded the
beds as Upper Eocene. '

1905. In Mr. Beadnell’s principal and final work the beds were
referred to as Upper Eocene or Bartonian.

1906. Similar stratigraphical views to those finally published by
Mr. Beadnell were expressed by Dr. C. W. Andrews in his monograph
on the fossil vertebrates of the Fayum.

1906. Dr. Oppenheim regarded the Jebel el Qatrani mollusca as
Upper Eocene or Lower Oligocene in his monograph on the older
Tertiary shells of Egypt.

1907. Professor Depéret noticed the nearly basal deposits of the
Jebel el Qatrani Series containing the vertebrates as of the Sannoisian—
Stampian stage of the Oligocene.

1907. Dr. Oppenheim, contrary to Professor Depéret’s views,
recognized the same beds as of Ludian age (Ludian Beds being above
the Bartonian and necessarily younger), but the upper beds of the
Jebel el Qatrani Series containing the mollusca were unreservedly
regarded as Eocene.

1907. Professor Depéret again called attention to the subject by
supporting the Oligocene age for the vertebrates, an opinion followed
by nearly all the later writers on the vertebrate palmontology of the
Fayum.

1912. The Jebel el Qatrani or Fluvio-marine Series was regarded
by Dr. Dacqué as of Lower Oligocene age.

In the chief elements of this discussion it is obvious that we are
indebted to Dr. Blanckenhorn (who was assisted by Dr. Oppenheim)
as to the stratigraphical value of the mollusca occurring in the upper
or younger deposits of the Jebel el Qatrani Series.

Later, however, Dr. Oppenheim monographed the shells as of
Upper Eocene or Lower Oligocene age, and subsequently the same
author somewhat changed his views, stating that the vertebrates were
of Ludian age, and that the mollusca were Eocene, without definition
as to the particular stage of that formation. It should be understood
that the Ludian strata follow the Bartonian, and that they are
variously regarded as topmost Eocene or the lowest Oligocene, such
rocks being also known as Priabonian. We can only assume, therefore,
although not definitely stated, that Dr. Oppenheim no longer regarded
these deposits as Bartonian but Ludian.

The Jebel el Qatrani rocks, which succeed, without unconformity,
the Qasr el Sagha Series, show a total thickness of some 270 metres,
the beds extending from the base near the north-west of Qasr el Sagha

VOL. X.—JUNE, 1912. 5
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to the summit of the escarpment, not far from the north-western area
of Widan el Faras. Mr. Beadnell has numbered the beds from 1 to
54, the latter being near the base of the series and therefore the oldest.
The more important of the fossiliferous bands are No. 49, where
Pal@omastodon and other associated vertebrates occur; No. 15, con-
taining the estuarine mollusca Unio, Lanistes, Turritella, ete.; and
No. 7, bed with similar estuarine shells as in No. 15, w1th howe\er,
the addition of the marine shell Pleurotoma ingens. Som(, further
mollusea of the same habit were obtained from about 14 kilometres
north of Qasr el Sagha, these being regarded by Mr. Beadnell as on
the same horizon of bed No. 15. As previously stated, the more
estuarine shells from these deposits were determined by Dr. Blancken-
horn as Bartonian and on the same horizon as the ¢ Be‘uu.hamp Sands’
of the Paris Basin.

According to Mr. Beadnell the Jebel el Qatrani Series consist of

variegated sands and sandstones, with alternating beds of clay and
clayey marls, in contradistinction to the older sz el Sagha Beds
below, \\}uoh are characterized by ever-recurring bands of 11mestone.
The Jebel el Qatrani vertebrates are found very low down in the
series, whereas the estuarine shells are located a hundred or more
metres higher up, in the same section ; it follows, therefore, that the
vertebrates were first deposited and must of necessity be the most
ancient. These vertebrates consist more exclusively of the remains of
terrestrial mammals, while those of the Qasr el Sagha Series are
mostly marine and Lstuumc, with only a few land mammals. Such
difference in facies, together with the lithological variations noticeable
in the beds themselus, have suggested the succuedmg age of Bartonian
for the Jebel el Qatrani vertebrates.

Turning for a moment to the Qasr el Sagha vertebrates, we find
that they occupy a very high position in the section made by
Mr. Beadnell of these beds, which are composed of thirty divisions,
the fossils being restricted to beds 16, 17, 9, 7, and 2, in ascending
order. The numerous mollusca oceurring both above and below and
throughout this series of deposits are referred to the Upper Mokattam
horizon of Egypt, which is included in the Lutetian or Middle Eocene
formation of Europe, some of the species occurring in Anglo-Parisian
rocks of that age. Among the more characteristic shells are Alectryonia
Clot-beyi, Exogyra Fraasi, Carolia placunoides, Maerosolen Hollowaysi,
Spondylus Eyyptiacus, Turritella transitoria, Mesalia fasciata, Cerithium
lamellosum, Naticina debilis, Lanistes antiquus, ete. There has been
no hesitation hitherto as to these Upper Mokattam Beds of Qasr el
Sagha belonging to the Lutetian or Middle Eocene Series, and yet
quite lecvnth Dr Daequé, before referred to, considered that they
belong to the Upper Eocene. There seems to be little difficulty,
therefore, in accepting the Lutetian age for these beds, more especially
when it is known that shells like Alectryonia Clot-beyi and Carolia
placunoides, which are found above and below the strata containing
the vertebrates, are also of frequent occurrence throughout the section,
hesides being met with in rocks of the same age in the Mokattam
district and in the neighbouring country of Tunisia.
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Returning to the consideration of the age of the Jebel el Qatrani
Series of vertebrates, it is almost possible that, instead of regarding
them as younger than Bartonian, as has been suggested, the field
evidence mwht even favour an older period for their deposition. This
suggestion would arise out of the fact that there is only a distance of
a fow metres between the base of the Jebel el Qatrani Series and Bed
No. 2 of the Qasr el Sagha section, containing the youngest of the
vertebrate remains of that series, and only some 70 metres below to
Beds Nos. 16 and 17 where the chief of the vertebrates are found. In
any case, a generic resemblance has been observed in the two sets of
beds, and 1t is interesting to note that Meritherium and Stereogenys
ocenr alike in the Qasr el Sagha and the Jebel el Qatrani Series.

The Jebel el Qatrani mollusca now in the vaptnn Geological
Survey Museum at Cairo consist of the following species, the ¢ Beds’
referred to being those described by Mu. Beadnell, while the asterisks
mark Dr. Blanckenhorn’s published detelmmatmns

( ASTROPODA.

* Lanistes Bartonianus, Blanckenhorn (Bed No. 15).
* Potamides scalaroides, Deshayes (Bed No. 7).
* Potamides tristriatus, Lamarck (Bed No. 7).
*elania, n.sp., Blanckenhorn [related to L. Nyst:] (Bed No. 7).
* Corithium tiarella, Deshayes (Bed No. 7).
Pleurotoma ingens, Mayer-Eymar (Bed No. 7).
Turritella transitoria, Mayer-Eymar [velated to 2. angulata, J. de C.
Sowerby | (Bed No. 7).

PELECYPODA.

Lithophagus allied to cordatus, Lamarck.
Area, Lucina, Tellina, * Unio, * Mutela, * Spatha (all these forms are
probably from Bed No. 15).

The specimens mostly comprised hard calcareous sandstone casts, the
smaller Gastropods being represented by hollow cavities, impressions
of which were taken in wax so as to obtain a reproduction of the shell
and its sculpture. In this way there is still preserved among the
Egyptian fossils at the British Museum (Natural History) repr oductions
in wax of the two more important freshwater species, Pofamides
scalaroides and tristriatus. 'These I have quite recently re-examined ;
and I am still convinced that the original determinations are correct,
and that in those species we have a fragment of a fauna which
can only be synchronized with the ¢ Beauchamp Sands’ of Paris, as
demonstrated in Dr. Blanckenhorn’s published paper of 1900:

According to the latest work on the geology of the Paris Basin,
M. Lemoine!® regards the ‘ Beauchamp Sands’ as belonging to the
Ermenouvillien stage of the Bartonian, which is quite the lower
or older portion of thllt group of rocks, and consequently far removed
from either the Ludian or Sannoisian—Stampian horizon, which some
authorities have acknowledged as the more accurate age for the shells

1 Géologie du Bassin de Paris, 1911, pp. 239-4T7.
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in question. In the same treatise Potamides tristriatus 1s placed
in the younger Lutetian beds of France (eastern region of the Paris
Basin), ‘known as the ¢ Calcaire Grossier Supérieur’

The Melania, n.sp., has been briefly described by Dr. Blanckenhorn
(Zeitsch. Deutsch. geol. Ges., vol. lii, footnote on p. 456, 1900), and
reproduced in Ln"]1-h by Mr. Be uhlcll (Fayum Memoir, 1905, foot-
note p. 60) as follows :— ¢ It has 4-5 flat spiral rows, the uppermost
of which on the last whorls is often more strongly developed, but
not keel-shaped as in A/, muricata. There are longitudinal ribs to
the number of 8-12 over the whorls; the largest example was
9 millimetres long, and had 8 whorls.”” Dr. Blanckenhorn was
further of opinion that this new form of Melania had its nearvest
relation in M. Nysti (Duchastel), Nyst, of the Lower Oligocene
deposits of Europe.

With regard to the marine shells, Cerithium tiarella ranges from the
Lutetian to the Bartonian, and never occurs in the Olltrocene Series,
On my determination a fragmentary sandstone cast was referred to
Pleurotoma ingens of \ldyel' Eymar. The original type of this
shell had a length of 170 millimetres, and was described from the
Upper Mokattam Beds of the Qasr el Sagha Series of the Fayum.
In a similar way Zurritells Pharaonica of Cossmann, or more
aceurately 7. transitoria of Mayer-Eymar, a close ally of 7" angulata
of J. de C. Sowerby from the Indian Eocene and Oligocene rocks,
which is well known in the Upper Mokattam Beds of the F: ayum and
the area of Mokattam near Cairo, is also a striking fossil of these
deposits and usually well preserved.

On such evidence, therefore, we may conclude that the fluvio-marine
mollusca of the Jebel el Qatrani Series present, if anything, a Lutetian-
Bartonian facies rather than Sannoisian—-Stampian or even Ludian.
I am quite aware of the presence of Priabonian or Ligurian rocks,
which are regarded as lowest Oligocene, outside the area of the
Fayum dupre&smn containing among other shells Natica erassatina,
a species never found in Eocene %tr‘lt'l, which was discovered and
referred to in literature by Mayer-Eymar as coming from the ¢Sand-
berger Hill’, west of the great Pyramids and from bencath the
basilts, althouﬂ'h Dr. Audrews has given me to understand that the
lava sheets are of considerable irregularity and probably of more than
one age.

In dismissing this part of my subject, it certainly appears that if
any permanent alteration were to take place in the stratigraphical
views enunciated by Dr. Blanckenhorn and Mr. Beadnell with regard
to the Fayum succession, it would be necessary to completely revise
our previous conceptions as to the sequence of the Tertiary rocks of
Egypt and adjacent countries.

II1. Tre LurteEtian MoLLusca oF THE FAYUM, WITH LISI OF SPECIES,
AS MONOGRAPHED BY Dr. OPPENHEIM.
A brief survey of the Mokattam or Lutetian shells of the Fayum, as

deseribed by Dr. Oppenheim in the Palwontographica for 1903 and
1906, will now be proceeded with.
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Among the Pelecypoda, Ostreiform shells are largely represented,
belonging to the nenvm Gryphea, Ostrea, and Alectryonia, the last
genus hmmﬂ'hoth its valves plicated; Alectryonia Clot- bey 1s frequently
met with in the Fayum, occurring in the Ravine Series up to nearly
the top of the Qasr el b{l“‘hl Series. The species 1s also represented
in the Mokattam rocks near Cairo, and in the Lutetian deposits of
Tunis, where it is associated with Carolia placunoides.

The Anomiide are represented by Carolia placunoides, a form
related to the recent Placuna of the Pacific and the genus 4Anomia.
In the young state this shell exhibits a large byssal foramen in the
cardinal region which is gradually closed up with age, and forms
interiorly a prominent transversely oval cartilage process. The species
is found throughout the Fayum Lower Tertiary deposits, but more
particularly in the Qasr el Sagha Series. It also occurs in other areas
of Egypt, and in Tunisia, where it is recognized as of Lutetian age.

Pectens are rare, only one form having been found belonging to
Pseudamusium ; the genus Plicatula i1s well represented, one species,
P. polymorpha, being characteristic of the Qasr el Sagha Beds; there
are three species of Spondylus which occur in the Lower Mokattam
beds, that of S. Fyyptiacus being probably the most frequently
found ; the interesting genus Fulsella is restricted to the Lower
Mokattam Seri 1es, alt}muﬁh one of the species, V. erispata, ranges from
that horizon to the 1’11.11;0111’111 of the Siwah Oasis of Egypt ; species
of the Nuculidae are apparently rare, only one being referred to, while
some forms of Arca and a species of Cucullea, ete., are regarded as of
Upper Mokattam age; Glyeymeris (= Pectunculus), several species
of Cardita, and Crassatellites also occur ; species of Lucina are fairly
common, as well as the allied genus, Diplodonta, Divaricella being also
present; among the Cardiide, Lozocardium is represented; the pncqence
of Corbicula in the Upper Mokattam Beds (Qasr el Sagha) is of interest
in proving the estuarine character of those deposits; under the family
Veneride are included several species of Meretrie, M. sulcataria of
Lamarek being of importance as occurring besides in the Eocene deposits
of the Paris Basin; Telliniform shells include the genera Macaliopsis
and Arcopagia, while the genus Macrosolen of the Solenidee occurs
throughout the Mokattam Beds of Egypt, and is also found in the
well-known Bracklesham deposits of England; a fine form of
Pholadomya oceurs in the rocks of the island on Birket el Qurun, as
well as Mactra compressa, a species characteristic of the Bartonian of
France and England; two species of Cordula are noted from the Upper
Mokattam Beds, which is again evidence in favour of the estuarine
origin of the deposits.

The Scaphopoda group is represented by one form, Fustiaria Stromer.

The Gastropoda contain genera of the families Fissurellidee,
Patellidee, Trochide, and \eutldfe the last represented by thc,
tamiliar Velates Schmidelianus, which is restricted to the Lower
Mokattam deposits of Egypt, hemfr known also to range from the
lowest to the Middle Eocene horizons in India and Lurnpe Turritelle
are numerously represented in the Fayum throughout the Mokattam
Series ; the Capulidee contain Calyptrea aperta, a species well known
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throughout the Eocene beds of France and England; various forms
of i\dll(,ld‘[} are of frequent occurrence; among the Ampullariidee
are the two interesting freshwater shells Lanistes antiquus from the
Lutetian Beds and Lmnsh’ Bartonianus from the Bartonian, the
former species being also found in the Mokattam Beds of the neigh-
bourhood of Cairo; wvarious sl)ccimu:s of the Melaniide occur,
including Bayania .sfljgss found also in the Eocene of Italy, and
Diastoma costellatum, which is known from the Mokattam Beds near
Cairo, as also from the Lutetian and Bartonian horizons of Europe ;
Zerebellum sopitwm is found in the Lower Mokattam Beds of Muela and
other areas of Lﬂ'\'pt occurring also in the Lutetian of the Paris Basin,
besides ranging in England from Lutetian to Lower Oligocene tlmes,
there are shells bblonwnw to the Cassididee, Pyrulide, and Lampuside
(Tritonidee), as well as the Fusidese, which contain some striking forms
of the genus Clavalithes; the family Turbinellide is represented by
the genus Fasum; the Melongenidee contain Heligmotoma, Pugilina,
and Zudicla; ; among the Volutide is Voluta Arabica ot Mayer-Eymar,
a preoccupied name, and for which that of Voluta Beadnelli is now
proposed ; a giant form of a Pleurotomoid shell, Surcula ingens, has
been found in the Qasr el Sagha and Jebel el Qatrani Series; shells
belonging to the Bullide also occur in the Fayum, Acera striatella
b(,mfr characteristic of Parisian and English Eocene beds.

No forms of Cephalopods are referred to by Dr. Oppenheim as
occurring in the Fayum, but Dr. Schweinfurth collected Nautilus
in the ‘Zeuglodon Valley’, 12 kil. W.S.W. of Gar el Gehannem in
the Birket el Qurun Series (Zeitsch. Ges. Erdkunde, Berlin, vol. xxi,
p. 240, 1886); while Mr. Beadnell recorded specimens of the same
genus from the Qasr el Sagha Series at the western end of Birket el
Qurun accompanied by Alectryonia Clot-beyi, Plicatula polymorpha, ete.
Mr. Beadnell also noted that the fossils from the ¢ Zeuglodon Valley’
are found as pseudomorphs in sulphate of strontian (celestine).

Dr. Oppenheim’s monograph on the older Tertiary mollusca of
Egypt (Paleontographica, vol. xxx, pt. iii, pl. xxvii, p. 348, 1903
and 1906) recognized 141 species of shells as occurring in the Middle
Eocene or Lutetian formation of the Fayum, composed of 83 Pelecypoda,
Scaphopoda, and 57 Gastropoda; 45 of these species are known
only in the Fayum, whereas the remainder are distributed over the
other Lutetian areas of Egypt and further countries of Northern
Africa, besides the Lutetian districts of Europe. In the following
list the species follow the order and arrangement as adopted in that
work, with some slight changes in nomenclature, an asterisk being
placed against those forms which are restricted to the Fayum :—

PELECYPODA.
Family OSTREID_ZE.
*Grypama Prarsonvm, Oppenheim (= Ostrea dorsata, Fraas, non

Deshayes ; Gr yp/z(m Liseheri, Mayer-Eymar MS., G. Gumbeli,
M.-E. '\[‘3 G’ ]ﬂru)‘mumu M.-E. MS.).

L Voluta Beadnelli, nom. mut.




NEWTON: LOWER TERTIARY MOLLUSCA OF THE FAYUM, 69

%G, Wairenovser, Oppenheim.
*(. EpmonpstoNer, Oppenheim.
#G, (?) mi1srr1o, Oppenheim.
%#G. (?) Arasica, Mayer-Eymar.
(OSTREA ELEGANS Deqhaves var. CORNIGERA, Mayer-Eymar,
0. Fraasi, ’\Iax,el‘ Eymar.
0. STANLEYI Mayer-Eymar.
Carcriavor, Mayer-Eymar,
ramoss, Mayer-Eymar.
PLICATA, Solander.
. cuBitus, Lamarck, var. pavcicostara, Oppenheim.
. RE1L1, Fraas,
. ScawEINFURTHI, Mayer-Eymar.
. SickeNBERGI, Mayer-Eymar.
. Hesst, Oppenheim.
0. QLRUNIA\H Mayer-Eymar (= Ostrea &yyptiaca, Mayer-Eymar).
0. cicanrica, Solander (= Ostrea latissima, Deshayes ; O. ionquostu&
Lamarck).
Arecrryonia Cror-seyr, Bellardi (= Ostrea subarmata, Bellardi).
A. SEMIPECTINATA, Schatheutl (= Ostrea suborbicularis, Schatheutl ;
0. abscissa, Schatheutl; 0. Martinsi, Archiac; O. alticostata,
Mayer- Evmdr)
*A. Mememerr, Oppenheim.
. BELLARDI[, Oppenheim (= Ostrea (Alectryonia) Heberti, Mayer-
Eymar, non Coquand).

Family ANOMIID A.

CarorLia pracunornes, Cantraine (= Placuna placenta, Cailliaud, non
Lamarck ;.

&

000 c00000

*

Family PECTINID.A.
Pseupamvusium Moermessts, Mayer- Eymar.

Family SPONDYLID .

Pricatura poryyorrma, Bellardi (= Zerebratella pyramidarum, Fraas;
Plicatula abundans, Mayer-Eymar ; 2. Bovensis, Oppeuhelm pars).
P. Berrarorr, Mayer-Eymar (—Phcaf?t[a I)’otenszs De Gregorio;
P, polﬂ;w;lpka, Bellardi, pars).
P. inp1cENa, Mayer-Eymar (= Plicatula Cairensis, Mayer-Eymar;
P. Bovensis, Oppenhelm pars).
*¥P. SCHWEINFURTHT, Oppenheim.
SponpyLus Aeyerracus, R. B. Newton.
S. Rovavrrr, Archiac.
S. PERHORRIDUS, Oppenheim.

Family PTERIIDAE (= Aviculide).
Vurserna criseata, P. Fischer (= Vulsella lingulate, Lamarck;
V. Cailliqudr, Zittel ; V. deperdita, Mayer-Eymar).
*V. LiGNARIA, 0ppenhe1m

&V -\[OELHF\%I\ Oppenheim.
V. caamrrorurs, Mayer-Eymar.
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Family NUCULID.A.

*Nvcvra Ma@rinis, Oppenheim.

Family ARCID.E.

*Cvcvrneas Divemexssis, Oppenheim. ;

Arca suspranicosta, Oppenheim (= Area planicosta, Fraas, non
Deshayes).
A. uNrrorumis, Oppenheim,

*A. sp., Oppenheim (= Area Edwardsi, Mayer-Eymar, non Deshayes).
BarBaria rermyIs, Oppenheim (= Area planicosta, Fraas, pars).
FossurArca TENUIFILOsA, Cossmann, sp.

*PARALLELIPIPEDUM FAJE\ILJHIB Oppenheim.

GLYCYMERIS JUXTADENTATA, Cossmann (= A zinea and Ppctmwulus)

*G. Havyreriaca, Oppenheim (= Azinea and Pectunculus).

Family ASTARTIDE.

Carpira acuricostats, Lamarck (= Cardita complanata, Fraas;
C. multicostata, Fraas; Cardium obliqguum, Fraas).

C. Fasumessts, Oppenheim (= Cardita (Cossmannella) Fgyptiaca,
Mayer-Eymar, non Fraas).

J. Moxarramensis, Oppenheim,

‘ :

J. FIDELIS, Oppenheim.
C. mosts, Oppenheim.

Family CRASSATELLITIDAE.

*#CRASSATELLITES (= Crassatella) Fajumensts, Oppenheim.
*C. (= Crassatella) Jusxert, Mayer-Eymar.

*C. (= Crassatella) pueLLuLa, Mayer-Eymar.

*C. (= Crassatella) TrRiGoNATA, Lamarck.

Family LUCINID.A.

Luciva Prarvaoxts, Bellardi (= L. bialata, Bellardi ; L. Aigyptiaca,
Bellardi; Z. Mevusi, Coquand; L. subcircularis, Fraas, non
Deshayes; L. evanida, Fraas, non Deshayes; L. pomum, Mayer-
Eymar, non l)uyudm- L Lzlijcu Cossmann).

Lucina Rat, Oppenheim (= L. concinna, Fraas, non Deshayes).

L. roryrueLe, Oppenheim (= L. Fortisiana, Fmas, non Defrance).

I.. caLuiste, Oppenheim.

L. cisBosuvra, Lamarck.

*L. Fasumessts, Oppenheim.
*DivarICELLA sINUosa, Bellardi, sp.

Dirroponra cycrornea, Bellardi, sp. (= Lucina detrita, Fraas, non
Deshayes; L. pomum, Mayer-Eymar, non Dujardin).

D. 1nFraTa, Bellardi, sp.

D. corruscuLuM, Opponheim.

Family CARDIIDZA.

*Loxocarprom ScnwreINrFurTHI, Mayer-Eymar, sp.
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Family CORBICULID.Z.

*Corsicuna Braxckexmorni, Oppenheim.

Family CYPRINID A.
*CypriNa Aeypriaca, Oppenheim.

Family VENERID A.

MEererrIX (= Cytherea) TraNsvERss, J. de C. Sowerby.

M. (= Cytherea) surcataria, Lamarck, sp.

M. (= Cytherea) Newsorpr, Mayer-Eymar.

M. (= Cytherea) 1xcrassata, J. Sowerby, sp. (= Cyprina brevis,
Fuchs).

Family TELLINIDZE.

Macartorsis rEricunaTa, Bellardi, sp.

M. rricatecna, Mayer-Eymar, sp. (= Zellina Bellardii, Mayer-
Eymar).

M@ra (?) Fasumessis, Oppenheim.

Axrcoracia Zrrrerl, Mayer-Eymar, sp. (= Zellina pellucida, Mayer-
Eymar, non Deshayes; 7. grandis, Mayer-Eymar; 7. latissima,
Mayer-Eymar).

Family SOLENID_E.

MacrosoLeNy Horrowaysr, J. Sowerby, sp. (= Solen uniradiatus,
Bellardi; S. obliquus, ¥raas; Sanguinolaria (Macerosolen) Hollo-
wayst; Mayer-Eymar; Macrosolen Hollowaysi, R. B. Newton).

Family PHOLADOMYID AE.
*Prorapomya Heyrrraca, Oppenheim.
*Trracra Aeypriaca, Oppenheim.

Family MACTRID.AE.

Macrra compressa, Deshayes (= M. depressa, Deshayes & J. de C
Sowerby, non Lamarck).
*M. Fourravr, Cossmann.
#*Rarra Scawrisrurrar, Mayer-Eymar, sp. (= Lovellia Schweinfurthi,
Mayer-Eymar).
Family MYIDA.

Brcorsura Garrica, Lamarck, sp.
*CorsuLa Lyoxst, Oppenheim,
Tveox1a Zirrenr, Oppenheim.

Family GASTROCHANID A.
Frsruranxa Eeyreriaca, Oppenheim.

SCAPHOPODA.
Family DENTALIID Z.

*FUSTIARIA STROMERT, Oppenheim.
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GASTROPODA.
Family FISSURELLIDZ.
*FissurRELLA acuTIcosTA, Mayer-Eymar.

Family PATELLID AE.

*Parerra racinis, Mayer-Eymar.

Family TROCHID A.

Sorarrenra muminis, Oppenheim (= Zwrbo Parkinsont, Mayer-
Eymar, non Basterot).

Family NERITID AE.
*Prroronta Fasumensts, Oppenheim.

VeELates ScHMIDELIANUS, Chemnitz ( = Neritina grandis, J. de C.
Sowerby ; Patella Cairensis, Fraas).

Family ARCHITECTONICID A&.
ARrcHITECTONICA SUBPATULUM, Oppenheim.

Family TURRITELLID . |

TurriTeLrLa TrANsITORTA, Mayer-Eymar ( = 7% angulata, Bellardi,
non J. de C. Sowerby; 7' Pharaonica, Cossmann),
T. vincurara, Zittel (= 7. Parisiana, Mayer-Eymar).
T. Lzsseest, Mayer-Eymar ( = Mesalia oxycrepis, Cossmann, non
Mayer-Eymar).
T. pseupimBricataris, Oppenheim ( = 7% Desmaresti, Mayer-Eymar,
non Basterot).
*T'. Croconrrr, Oppenheim.
*T. FravpaTrIx, Oppenheim.
T. cariNtrera, Deshayes.
Mesaria Horana, Mayer-Eymar (= Mesalia electa, Locard).
M. Locarp1, Cossmann (=21, obruta, Locard). |
M. rascrata, Lamarck, sp. (=Z7. fasciculata, Fraas; 7. bilirata,
Mayer-Eymar).
*M. avaroca, Oppenheim.

Family VERMETID.AE.
SERPULORBIS crATHRATUS, Deshayes, sp.
Family XENOPHORIDE.
Tusurium aceLuriNans, Lamarck, sp. (= Zrochus umbilicaris, Solander;
Xenophora splendida, Vinassa de Regny). .
Family CAPULID.A.

CavLyprrZEA APERTA, Solander, sp. (= Calyptrea trochiformis, Lamarek;
C. pectinata, Mayer-Eymar).

Hirronyx Moxrarranmessis, Oppenheim (= ? Crepidula  indigena,
Mayer-Eymar).
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Family NATICIDZ.

AMPULLINA LoNGA, Bellardi, sp. (= Natica spirata, Fraas; N. ammonis,
Blanckenhorn).
A. SIGARETINA, Lamarck, sp.
*Neverita Creopatr®, Oppenheim.
Naticina Aevperiaca, Oppenheim.
N. peBiLis, Bayan, sp.

Family AMPULLARIID Z.

LaNisTEs ANTIQUUS, Blanckenhorn (=Z. Belteni, Mayer-Eymar, non
Chemnitz; Ampullaria subcarinata, Bellardi, non G. B. & J.
Sowerby).

Family MELANIIDZA.

*Bavyanta sryeis, Brongniart, sp. (= Melania melanieformis, Bayan).
DrasroMa cosTELLATUM, Lamarck, sp. (=L costellata, var. Roncana,
Brongniart ; L. elongata, De Gregorio).
Family CERITHIID.Z.
CERITHIUM LAMELLOSUM, Bruguiére.
Poramipes Fasumessts, Oppenheim.
P. Orexex (Vidal), Cossmann.
Family APORRHAID AE.
Arorrua1s ARrINI, Mayer-Eymar, sp.

Family STROMBID_E.

Rmverna (?) Aleypriaca, Oppenheim.
PerrirzEa Beyricar, Mayer-Eymar.
TereBELLUM soprruM, Solander, sp. (= 7. convolutum, Lamarck).

Family CASSIDIDA.
Cassis Nivorica, Bellardi (= Cassis tricarinata, Fraas).
C. Aeypriaca, Oppenheim.
Family PYRULID.AE.
*Pyrvra Rar, Oppenheim (= ? Pyrula nexilis, Bellardi; Fieula
tricarinata, Mayer-Eymar).

Family LAMPUSID A (=Tritonide).
Laypusia (=Trrronron) ef. viveriva, Lamarck.

Family BUCCINID Z.
*LarruncurLus StroyEeri, Oppenheim.

Family FUSID.A.
CravariTaEs LoNG.EvVUs, Solander, sp. (= Fusus scalares, Lamarck).
C. sonrorrorus, Bellardi, sp.
*C. spixosus, Mayer-Eymar.
C. Nox, Chemnitz, sp.
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Family TURBINELLID.ZE.
Vasum rrrquesns, Mayer-Eymar, sp. (= Voluta labiella, Fraas, non
Lamarck). '
Family MELONGENID A.

Herieymoroma Nrvorrcuy, May el'-Tle(ll'.
*PurerLina Koexent, Maver-Eymar.
*T'uprera vMBILICARTS, Mayer- Eymar.

Family VOLUTID &.
Vorura Beapxern,! R. B. Newton, nom. mut. (= Zwrbinella prisca,
Locard, non Conrad; afum Am&em, Mayer-Eymar, non Gmelin).

Family HARPID A&.
Harpa muTICA, Lamarck.

Family PLEUROTOMID_A.
*Surcura INGENS, Mayer-Eymar.
Prevroronma Fasumensts, Oppenheim.

Family BULLIDZ.
*Burra oasipis, Oppenheim.
*13. pEserrorvM, Oppenheim.
AcErA STRIATELLA, Lamarck.
*A. SrroMERrI, Oppenheim.

IV. OBSERVATIONS ON SOME NEW, OR OTHERWISE INTERESTING, (GrASTRO-
PODA FROM THE EOCENE DEPOSITS OF THE FayUuM.

The following account deals with certain forms of Gastropods which
are of interest, either on account of good preservation or because of
some %u"ﬁmted alteration in their nomeneclature; it also includes
some new or unrecorded species from this area of Egypt.

Laxistes anriquus, Blanckenhorn. Pl. III, Figs. 1, 2.

Cirrus, Orlebar, Journ. Bumh‘l\ Branch ]w\ As. Soc., 1846, P- 243,
pl. iii, fig. 18 (Geology Egyptian Desert).

Ampuifmm szebmmmm, Bt,l]ll{l] Mem. R. Accad. Sci. Torino, ser. 11,
vol. xv. p. 176, pl. i, fig. 10, 1854 (Foss. Nummulit. Egitto),
non G. B. & J. \owmbv 1822,
1. (Lanistes) Boltent, \T.un‘ Eymar, Viertelj. Naturf. Ges. Zurich,
vol. xlvi, p. 23, pl. 1, figs. 1-2, 1901 (G htlopode Untertertiir
Egyptens), non Chemnitz.

Lanistes antiquus, Blanckenhorn, Centralblatt Mineral., 1901, No. 9,
p. 271, woodeut figures 1, 2 (Palaeogens in Aegypten).

L. subcarinatus, Oppenhcnn ]‘.llft‘ontoﬂlaphlca vol. xxx, pt. iii, p. 277,
pl. xxvi, fig. 1, 1906 (Alttertiiirer Faunen Agypten).

Remarks.—During some pal®ontological explorations in the Fayum
im 1902, Dr. C. W. Andrews was fortunate in collecting some

! Voluta Beadnelli, nom. mut.
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interesting molluscan remains from the Qasr el Sagha Beds, among
them being a giant form of the freshwater shell ZLanistes antiquus,
which is w 01thv of placing on record. Its measurementsare diam. 85,

height 50 mm. The largest example previously known appears to
be that mentioned by D1 Blanckenhorn, exhibiting a diameter of
53 and a height of 28 mm. The specimen under consideration is
a natural cast formed of a yellowish-red sandy matrix, with no
vestige of shell-structure remaining; small fragmentary ostreiform
shells are seen in the rock material filling up the aperture. Itbelongs
to the depressed forms of Lanistes, of which Olivier's Ampullaria
carinate may be regarded as the type. The volutions, numbering
about five, are fdnlv deep and laterally compressed, while the base
shows considerable ‘inflation, being besides furnished with a wide
and deeply excavated umblhcal region, in which the inner whorls
are well exposed. According to Mr. Beadnell’s section of the Qasr
el Sagha Beds (p. 51 of his memoir), this molluse occurs in Bed 18,
associated with marine shells, hence we may assume that the deposits
were laid down under estuarine or brackish-water conditions. The
Qasr el Sagha Series belongs to the Upper Mokattam or Parisian
division of the Eocene, and are consequently of Lutetian age. This
species was originally figured by Orlebar from the ¢ Yellow Limestone ’

of the Mokattam Hills as Cirr us, and subsequently by Bellardi as
Ampullaria subearinate from the Nummulitic beds in the neighbourhood
of Cairo. Without any reference to these two writers, Mayer-Eymar,
nearly fifty years later, claimed the shell as belonging to the receut
form of Chemnitz’s Helix terrestris Bolteniana contraria, and so ficured
and described it as Ampullaria (Lanistes) Bolteni, from the Upper
Parisian of Egypt (near Dimé, and the north of Mokattam), being
found in the Alectryonia Clot-beyi beds of that formation. Dr. Blancken-
horn next discussed the shell, pointing out its wrong determination
as a recent species, and established for it the new name of Zanisies
antiqguus. In the latest account of this fossil Dr. Oppenheim restored
Bellardi’s name, recognizing it as Lanistes subcarinatus. From the
synonymy now offered it is apparent that Admpullaria subcarinata,
as determined by Bellardi, is no longer tenable, because much earlier
in the last century G. B. and James Sowerby (Genera of Shells, 1822)
had used the same name for a recent shell from the Congo River
of Africa. It follows, then, that Dr. Blanckenhorn’s Lanistes antiquus
should be the recognized name for this shell. The genus ZLanistes
appears to be entuelv restricted to African freshwaters at the present
day; and the fossil species now referred to, in all probability, represents
the ancestral form of Z. carinatus, Olivier, sp. (= L. Bolteniana),
which exists in Birket el Qurun, in the Nile, near Alexandria, and
at numerous other places on the same river or its tributaries, as far
south as the Victoria Nyanza (according to Professor E. von Martens,
Deutsch-Ost-Afrika, vol. iv, p. 169, 1898), Lake Dembea, etc., and
oceurring also in some profusmu in the younger Post- Pliocene deposits
of the Fa ayum depression.

Formation.— Lutetian (Middle Eocene).
Locality.—Near Qasr el Sagha (Dr. C. W. Andrews).
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RuoravitaEs contornorus, Bellardi. PIL. IV, Fig. 1.

L'usus goniophorus, Bellardi, Cat. Foss. Nummulit. Egitto: Mem. R.
Accad. Sci. Torino, ser. 11, vol. xv, p. 181, pl. i, fig. 8, 1854.
Clavalithes goniophorus, Oppenheim, Zur Kenntn. dlttertlarer Faunen
Agypten: lalnontowmpluca vol. xxx, pt. 11, fase. 2, p. 318

pl. xxin, fig. 6, 1906.

Remarks.—1 have regarded this species as belonging to Grabau’s
genus Rhopalithes, which has been established on protoconchal
characters besides the presence of two or more oblique plications on
the columella, and the type of which is Fusus Noe of Lamarck from
the Lutetian and Bartonian of the Paris Basin (see Phylogeny of
Fusus and its Allies: Smithsonian Miscellaneous Collections, vol. xliv,
No. 1417, p. 135, 1904). A form from Dimé has been well figured by
r. Oppunhelm agreeing in all essentlals with the present specimen
from the same series of beds near Qasr el Sagha, although the latter
is without its apical whorls. The angulated character of the spire is
characteristic. The whorls, of which there are four or five, possess
a very mnarrow and horizontal sutural platform, followed by an
obliquity reaching to a median carination, from which proceeds
a vertical basal region to the suture. A well-marked obtuse carination
oceurs on the anterior area of the body-whorl, followed by a prolonged

canal. This species is closely related to Fusus Noe of Lamarck, but

differs in its more angulate whorls, in the much contracted and more
elongate aperture, and in the possession of depressed sides to the
body -whorl. Bellardi’s original figure of the shell represents a very
imperfect specimen, although the obliquity of the whorl posteriorly
is well seen. We are indebted, however, to Dr. Oppenheim for the
most useful figure of this form, which gives a dorsal view of an
excellent example exhibiting the early whorls of the spire with their
narrowly rounded and elevated vertical costee, crossed by numerous
horizontal spiral striations. In the succeeding volutions of the same
specimen the posterior obliquity and the anterior vertical surface of
each are well displayed. According to Dr. Oppenheim this fossil belongs
to the Upper Mokattam Beds of the neighbourhood of Cairo as well as
of the Fayum, and is therefore of Lutetian age.

Formation.—Lutetian (Middle Eocene).

Locality.—Near Qasr el Sagha (Dr. C. W. Andrews).

Cravarrraes Beapyerir, n.sp. PL 1V, Fig. 2.

Shell of large size, robust, scalariform, smooth; whorls deep,
laterally compressed, vertical, sulcated posteriorly, and surmounted
by a wide horizontal sutulal platform (rampe of French authors),
with pm]votmw margin ; last whorl moderately inflated from the lower
margin of the suleation to & depth of 32 millimetres, when contraction
sets in to form the marrow anterior canal; columella covered with
a spreading callus; sculpture consisting of "obseure concentric ridges
crossed bv numerous, closely set, e\tmmoly fine and microscopieal
striations. Diam. 80 mm. ; pvnultun ite whorl, diam. 58, depth 25 mm.

Remarks.—This specimen is a large robust type "of shell with
remains of the four last whorls, and a very much fractured apertural
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region, and is doubtless closely allied to ZFusus scalaris of Lamarck,
found in the Lutetian and Bartonian Beds of Europe, excellent figures
of which are to be seen in Deshayes’s Descr. Coq. Foss. Paris, vol. ii,
p. 525, pl. 1xxii, figs. 13, 14, 1835. It differs, however, not only in
size, but in the possession of the widely excavated sulcation, which
forms so prominent a character beneath the margin of the projecting
rampe. This sulcation has a maximum width of 15 millimetres,
the rampe also offering a similar measurement. There is no corre-
sponding furrow in Lamarck’s species referred to, and only a slight
depression exists, which merges rapidly into the ordinary inflation of
the whorl. The Fayum shell has besides vertically-sided whorls to
the spire, whereas in scalaris they are gently sloping. The smoothness
of the projecting margins would also separate it from Murex longevus,
which, according to Solander’s old figures, pl. 11, fig. 40, and pl. vi,
fig. 73, exhibits a form with mostly irregular and spinous outer margins
to the sutural shelf or rampe. Clavalithes and its species have been
studied by Dr. A. W. Grabau, and his work on the Phylogeny of
Fusus and its Allies (Smithsonian Miscellaneous Collections, vol. xliv,
No. 1417, p. 117, 1904) supplies us with much valuable knowledge on
the evolutionary characters of this genus. According to M. Cossmann
(Essais de Paleoconchologie Comparée, 1901, pt. 1v, p. 18) the genus
ranges through the Eocene, Oligocene, Miocene, and Pliocene forma-
tions, and a well-characterized species lives at the present day in
Polynesia ( C. serotina, Hinds),

I have united the name of Mr. Beadnell with this fine example of
Clavalithes in recognition of his critical and careful work on the
geological structure of the Fayum depression.

ZFormation.— Lutetian (Middle Eocene).

Locality.—Near Qasr el Sagha (Dr. C. W. Andrews).

CravaLiTHES SorANDERI, Grabau. Pl. IV, Fig. 3.

Murex longevus, Solander, Fossilia Hantoniensia, 1766, p. 22, pl. viii,
fig. 93 (non figs. 40 and 73 = the true longevus).

Fusus longevus, J. Sowerby, Mineral Conchology, 1814, vol. i, pl. Ixiii.

Clavalithes Solander:, Grabau, Smithsonian Miscellaneous Collections,
1904, No. 1417, p. 123, pl. xiv, figs. 5, 6, pl. xv, figs. 1, 2, and
text-figs. pp. 123-5.

C. longevus, Oppenheim, Paleontographica, vol. xxx, pt. 1i1, sect. 2,
p. 815, 1906, non Solander.

Remarks.—This is a form separated by Dr. Grabau from the true
Murex longevus of Solander, which possesses irregular and spinous
outer margins to the posterior shelves of the volutions. The same
anthor regards as a gerontic example of this species James Sowerby’s
Lusus longevus, figured in 1814, pointing out that the spinous
prolongations seen on that specimen are the result of age, and that
they are only present on the sutural platform of the last whorl. The
Fayum fossil appears to be of medium size, consisting of about seven
volutions which are well elevated, closely fitting, and very narrowly
shelved. Well-marked sculpture 1s seen on the three earliest whorls,
consisting of fairly distant and swollen longitudinal costee crossed by
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spiral striations; the succeeding whorls are spirally and longitudinally
striate. More mature forms of this species from English localities
show a greater development of sutural platform.

J)ssén&utmn.—llm form is unknown in the Paris Basin, althongh
it is a frequent British fossil, being found at Barton, in the Upper
Kocene, and occurring also in the Lutetian or Middle KEocene of
Bramshaw, Bl(lehleﬂham Bay, Brook, and Huntingbridge.

This specimen was collected from the south of ])nne, and it forms
one of the duplicate specimens presented to the British Museum
(Nat. Hist.) by the Geological Survey of Egypt.

Formation.—Lutetian (\[lddlu Kocene).

Locality.—South of Dimé (H. J. L. Beadnellj.

Hemirusus Errans, Solander. Pl. IV, Fig. 4.

Strombm errans, Solander, Brander’s [Fossilia Hantoniensia, 1766,
p. 23, pl. 1i, fig. 42.

Lusus errans, J. de C. "JOWEle, Mineral Conchology, vol. iv, p. 139,
pl. 400, 1823; and in Dixon’s Geology of Susser, 1500, pp. 104,
185, pl. vii, fig. 31.

F. (Hemifusus) errans, A. von Koenen, ¢ Norddeutsche unter-
Oligocin  Mollusk.-Fauna ” : Abhandl. geol. Specialkarte
1musscn etic.,. vol. X, p. 288, plxyu, e 5 1889.

C'iquorfomm errans, R. B. ‘\e“ton, Syst. List " Edwards Coll., Brit.
Mus., British OZegace?w and Eocene Mollusea, 1891, p. 157.

emaﬁmw (Mayeria) errans, Cossmann, Fssais de P(dwca?zcﬁologw
Comparée, 1901, pt. iv, p. 93, pl. iv, fig. 13.

Solander’s ougmal description of this shell is as follows: ¢ Testa
striata, anfractibus carina acuta notatis. Testa oblongo-ovata, utrinque
conica, transversim striata, ventre anfractibusque omnibus carina acuta
notatis.”

Remarks. — With the exception of mineralization the specimen
referred to this species is fairly well preserved. The general contour
is biconical, while the spire, which is shorter than the aperture, is
strikingly carinated on each volution, the posterior surfaces of which
are wide and oblique, besides bemﬂ' depressed and spirally striated.
The spiral ridges of the body- whorl are coarser and thicker than in
European forms of the species, probably largely due to mineralization.

Jrossing the spiral sculpture are numerous regularly arranged oblique

striations, which, however, are more evident on the body whorl than

elsewhere.

A little fracturing has taken place on the front aspect of the
specimen, although the straightness and smoothness of the columella
are to be obsol‘vcd, as well as the narrow elongate aperture which bends
slightly inwards at the base to form a moderately open and short
canal ; the posterior angulation is rather longer and more sloping than
in European examples, although it is noticeable that a fragment of
a Spondyloid shell has attached itself to the external surface of that
region of the aperture, thus producing a longer obliquity than may
really exist there. Length 50, diam. 30 mm.

Dustribution.—The species has a wide distribution, being found in
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the London Clay, the Bracklesham and Barton Beds of England, and,
according to Von Koenen, in the Lower Oligocene deposits of Northern
Germany (Helmstadt).
Formation.— Lutetian (Middle Eocene).
Locality.—Near Qasr el Sagha (Dr. C. W. Andrews).
MEeLoNeENa ANDREWsI, n.sp. Pl IV, Figs. 5, 6.

Shell ovately pyriform, thick, solid, smooth, regularly margined ;
whorls depressed, only slightly Ulvvatt,d, slightly eoncave, increasing
about one-third, vertical, auhflnrrnlttte and narrowly expmul at thc
suture ; base telmumtmn in a narrow short canal, and laterally
furm%he& with a thickened, transy ersely twisted, semicircular we Wi,
which circumscribes an elongate umbilical cavity ; aperture elongate,
narrow, slightly dilated, bending moderately inwards at base to form
anterior c'mal posteriorly angul lated and oblique; columella smooth,
covered with an extensive callus, which extends considerably over the
umbilical excavation; sculpture COI]blbtlIlg of microscopically fine and
obscure spiral striations, crossed by numerous and much more evident
longitudinal lines of growth, arranged more or less in equidistant
groups, which curve ontwards in thur descent, then inwards, becoming
part of the twisted umbilical wall at the base. Height 52, diam. 35 mm.

Remarks.—This shell, on account of its robust and thick test, 1s in
a remarkably good Stdtb of preservation. It is one of the smooth and
regularly marﬂmed examples of Melongena, being related among recent
shells to the form of Pyrum paradisiacum of \Iattlm, as &dopted by
Reeve under the genus Pyrula (Conchologia Iconiea, 1847, pl. v,
fig. 174), which may possess either a nodulose or smooth spiral region,
The fossil is also characterized by the closely fitting, dcpwswd, and
only slightly elevated whorls, which are nearly on the same plane, and
by the umbilical detailsat the base. The extremely fine ornamentation
of the surface, when well preserved, amounts almost to a delicate
decussation.

It may be mentioned that Mayer-Eymar has deseribed Melongena
(Pugilina) IKoeneni from the Lutetian (Upper Parisian) of ¢ Jebel
Schweinfurth ’ to the south of Dimé in the Fayum (Journ. Conchyl.,
gol. xlvi, p. 233, pl. xiv, fig. 1, 1898), which differs from the I)lt'SLIlt
shell in possessing strong spiral ridges, a modulated spire, and
marginal irregularities.

The specimen appears to represent quite a new type of shell among
fossil mollusca, and I am not aware of any similar form having been
recorded from the Lower Tertiary strata of Northern Africa, Europe,
or India.

According to M. Cossmann (Fssais de Paléoconchologie Comparée,
1901, pt. iv, pp. 85, 86) the true JMelongena commenced in the
Olwocene (lonﬂrlqn) period, and is living at the present day in
the Indian Ocean. The specific name is qutmested in honour of the
collector, Dr. C. W. Andrews, F.R.S., of the British Museum, to
whom we are indebted for our knowledge of the fossil vertebrata of
the Fayum province of Egypt.

Formation.—Lutetian (Middle Eocene).

Locality.—Near Qasr el Sagha (Dr. C. W. Andrews).

VOL. X.—JUNE, 1912. 6
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Vorvrs Beap~Nerrni, nom. mut.

Turbinella prisea, Locard, Moll. Tert. inf. Tunisie, 1888, p. 7, pl. vii,
fig. 4 (non Conrad).

Voluta (Volutolyria) Arabica, Mayer-Eymar, Journ. Conchyl., vol. xliii,
p. 52, pl. iii, fig. 1, 1895 (non Gmelin).

V. Arabica, (,omn in, Bull. Inst. Lﬂ“\ ptien, 1901, p. 17: pl. &
fig. 2; Oppen}wnn Paleontogr: 1;}111(,1 Vol.. XX X;amik: i fahc 2 |
p. 8217, pl. xxiv, figs, 12, 13, 1806;

Remarks.—This entry 1s made to call attention to the necessity
of introducing a new specific name in place of Voluta Aradica, which
is preoccupied.

Formation.—Lutetian (Upper Mokattam).

Locality.—Near Dimé.

This species 1s also found 1n rocks of the same age in the neighbour-
hood of Cairo.

Turrrrerra TraNsiTorIA, Mayer-Eymar. Pl III, Figs. 8, 4.

Turritella angulata, Bellardi, Mem. R. Accad. Sci. Torino, ser. 1,
vol. xv, p. 175, 1854 (non J. de C. Sowerby).

7. transitoria, Mayer-Eymar, Pal®ontographica, vol. xxx, p. 76,
pl. xxan, fig: 6, 1883.

7' Pharaonica, Cossmann, Bull. Inst. Egyptien, 1901, p. 181, pl. ii,
figs. 1, 2; Beadnell, Topogr. Geol. Fayum, Egypt, 1905,
pp. 34, 35; Oppenheim, Paleontographica, vol. xxx, pt. iii,
fasc. 2, p. 237, pl. xxin, fig. 10, 1906.

Remarks.—This shell was originally recognized from Egypt by
Mayer-Eymar as Archiac’s 7. mzqzci’afr& of Indn but according to
M. Cossmann certain differences exist which demanded their qeparatmn
hence his introduction of 7. Pharaonica for the Egyptian {fossil.
Previously, however, Mayer-Eymar described 7. ¢ransitoria from
the Upper Mokattam deposits of the island (Geziret el Qorn) on
Birket el Qurun in the Fayum, which certainly appears to be
Cossmann’s 7. Pharaonica, but exhibiting a spirally granulate
sculpture, much more clearly preserved than 1s generally “the case
with ordinary Fayum fossils, otherwise the ornamentation is quite
similar although much more obscure, the granulations having been
smoothed down, or sometimes entirely removed by erosive agencies.
The mere fact that Mayer-Eymar’s figure shows a slightly more
slender form of this species than usually obtains, forms no real
distinction, as much variation is observable among a number of
examples. Strange to say, Dr. Oppenheim admits 7. ¢ransitoria
in his synonymy, and vet adopts 7. Pharaonica for the shell, a
name established some elffhteu: yvears later. There 1s no alternative,
t}wn,fore, but to recognize '\[fn*vx Eymar’s name of 1883. Two
speclmens are now figured, one large form from the Qasr el Sagha
deposits, and an intermediate ex‘lmplu which is of considerable
interest, having been found in the Jebel el Qatrani Series associated
with the estuarine mollusca previously referred to in this address.

These specimens were among some duplicates presented to the
British Museum (Natural History) by the Geological Survey of Egypt.
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Formations.—Lutetian (Middle Eocene) and Bartonian (Upper
Eocene).
Localities.—South of Dimé ; Jebel el Qatrani (H. J. L. Beadnell).

TorriTeLra OppENHEIMI, nom. mut. Pl III, Fig. 5.
Turritella carinifera, Deshayes, Descr. Coq. Foss, Paris, vol. 1i, p. 273,
pl. xxxvi, figs. 1, 2, 1833 (non Lamarck),' 1822 ; Mayer-Eymar,
Paleontographica, vol. xxx, p. 76, pl. xxii, fig. 8, 1883;
Cossmann, Bull. Inst. Egyptien, 1901, p. 181, pl. ii, figs. 5, 6;
Oppenheim, Pal@ontographica, vol. xxx, pt. 11, p. 248, 1906.
LRemarks.—The specimen figured on this oceasion is in a fragmentary
condition, with a somewhat eroded and polished exterior, although,
otherwise, it forms a striking example of the adult condition of this
species. It exhibits the oblong contour of the whorls, with their
slightly excavated surfaces, ornamented with equidistant spiral
striations of more or less granulate structure, and crossed by
deeply sinuous lines of growth; the doubly margined and prominent
anterior carination is, likewise, most evident. Attention is principally
called to this shell, however, because of an alteration necessitated in
its specific name. Known hitherto as Zurritella carinifera of Deshayes,
it 1s 1mperative to point out that the same designation had been
previously introduced into literature by Lamarck for quite a different
form of Zurritella; hence the proposed new name ot 7. Oppenheimi
1s suggested to replace that of Deshayes, in admiration of Dr. Paul
Oppenheim’s researches on the older Tertiary shells of Egypt.
Distribution.—This species occurs throughout the Eocene series of
the Paris Basin (see Cossmann, Ann. Soc. R. Mal. Belgique, vol. xxiii,
p. 296, 1888), and in the Middle Eocene or Lutetian beds of England
(R. B. Newton, Syst. List Edwards Coll. British Oligocene and Kocene
Mollusca, Britush Musewm, 1891, p. 205). Mayer-Eymar recorded
a well-preserved fragment from the island on Birket el Qurun.
Cossmann described 1t from the neighbourhood of Dimé, and
Oppenheim has recognized the shell from similar localities, as well as
numerous other places in Egypt, especially in the neighbourhood of
Cairo and the Pyramids.
This specimen forms one of the duplicates presented to the British
Museum (Natural History) by the Geological Survey of Egypt.
Formation.—Lutetian (Middle Eocene).
Locality.—South of Dimé (H. J. L. Beadnell).

EXPLANATION OF PLATES III AND 1IV.
All figures are photographed natural size.
ErATE ST
LANISTES ANTIQUUS, Blanckenhorn.
Fic. 1. Spiral view of a large example of this species, preserved as a caleareous
sandstone cast.
»» 2. Basal view of same specimen, showing a great umbilical depth with

the inner volutions. The costated remains of a small Ostreiform
shell are present in the matrix of the aperture.

! Hist. Nat. Anim. sans Vert., vol. vii, p. 59, 1822.
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TURRITELLA TRANSITORIA, Mayer-Eymar.

FiGg. 3. Front aspect of an adult fragmentary example, much polished from
wind and sand erosion, although partially preserving the spirally
granulate ornamentation of this species.

,» 4. Dorsal view of a medium-sized specimen, with four whorls, showing
obscure sculpturing and granulated margins to the ecarinations.
This is one of the few marine shells found in the Jebel el Qatrani
beds, and is therefore of Bartonian or Upper Eocene age.

TURRITELLA OPPENHEIMI, nom. mut.

Fr6. 5. A fragmentary adult specimen, somewhat polished through sand and
wind erosion, showing the elongate and slightly excav: ated whorls
with the basal carination and ﬁm]y deep suture. The equidistant
spiral striations and sinuous growth-lines are also well seen.

PraTE 1IV.
RHOPALITHES GONIOPHORUS, Bellardi, sp.

I1G. 1. Front view of an eroded specimen, showing the narrowly elongate
aperture, the vertical and obliquely constituted whorl with its
median carination, as well as obscure evidence of sculpture on the
earlier whorls (= marginal tuberculation).

CLAVALITHES BEADNELLI, n. sp.

I'1¢. 2. Latero-dorsal view of the only example known, showing the
prominently suleated, vertical whorls and the horizontal sutural
region. The body- -whorl exhibits a part of the columellar callosity.
The perforations on the surface of this specimen are probably of
some organic origin.

CLAVALITHES SOLANDERI, Grabau.

FiGg. 3. Dorsal view of a medium-sized specimen, showing the tall and closely
built whorls, with no evidence of irregular or spiny margins.

HEMIFUSUS ERRANS, Solander, sp.
FiG. 4. Dorsal aspect of shell, with the eharacteristic form and ornamentation
of this species.
MELONGENA ANDREWSI, n.sp.
Fig. 5. Front view of the only specimen known, showing the depressed and

slightly elevated whorls, the narrow and elongate aperture, and the
narrow basal umbilical perforation bounded by an inflated outer
margin.

,» 6. Dorsal view of same, exhibiting fine sculpture striations and the
swollen twisted region at the base which circumseribes the
perforation.

The specimens figured are preserved in the British Museum (Natural History).
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