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Five new species of Cypraeidae from the Middle Miocene (,,Vindobonian*)
of Porto Santo, Madeira Archipelago *)

(Gastropoda: Prosobranchia)

FeLix LoreNz jr. & Kraus GroH
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Abstract

Five new species of Cypraeidae from the Middle Miocene of Porto Santo (Madeira archipelago)

are described, the present knowledge of the Cypraeid fauna is summarized. Of Cypraea stenostoma
Maver-Eymar 1864 a lectotype isdesignated, all other available material critically revised.
Key words: Taxonomy, fossil Cypraeidae, new species, Miocene, Madeira archipelago.

Kurzfassung

Fiinf neue Cypraeidae-Taxa aus dem Mittel-Miozinvon Porto Santo (Madeira-Archipel) werden
beschrieben und die gegenwirtigen Kenntnisse iiber die fossilen Cypraeidendes Archipels werden
zusammengefafit. Von Cypreaea stenostoma Maver-Evmar 1864 wird ein Lectotyp festgelegt, das iibrige

Material von Mayer-Eymar wirdkritisch revidiert.

Schliisselworter: Taxonomie, fossile Cypraeidae, neue Arten, Miozin, Madeira-Archipel.

Introduction

More than one decade ago CHrisTA and JeNs HEMMEN
from Wiesbaden (Germany) and the co-author with his wife
CHRISTINA collected a number of fossils from Miocene
deposits on the island of Porto Santo and its outlayers Ilheu
de Cima and Ilheu de Baixo (cfr. GrRon 1985). Closer exami-
nation of this collection started only two years ago, however.
Amongst the material there were eleven specimens or
fragments of Cypraeidae, belonging to four different species.
The literature available was poor and determination turned
out an impossible task. We saw the necessity to revise all
material from the archipelago, including that of the German
geographer W. REiss, collected inautumn 1861 and later

studied by the Swiss geologist K. Maver-EvMmaRr (1864 a, b).
This was possible due to therediscovery of a part of this
historic material of fossil Cypraeidae in the geological collec-
tion of the Naturhistorisches Museum Basel (Switzerland).

Tools and Methods

To gain the best possible results from the partly poor mate-
rial available we used a photographic scanning-system to reco-
ver and enhance important features of shell-morphology. The
hardware consisted of an AppLE MaciNTosH Performa 630

*) Beitrige zur Molluskenfauna des Madeira-Archipels, Nr. 14; Nr. 13: A review of Macaronesian Truncatellina (Gastropoda: Vertiginidae) with
descriptions of four new species. — Bocagiana, 151: 19 pp., 10 figs., 2 tables; Funchal.
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with Video-Card, photos were taken with the aid of a Canon
Still-Video-Camera and a MicrotecH ScaNnMaker II (600
dpi), as software forphotographic processing we used ADOBE
ProtosHoP 2.5 and MacDraw Pro. Reconstructions were
made on the basis of fragments from different specimens of
the same species. The available data on dentition, shape and
proportion was combined toa hypothetical specimen by sim-
ply scaling and linking the images of the fragments available.

Following abbreviations are used:

CHW = Private collection of Jens HemMmEN, Wiesbaden (Germany)
CLL = Private collection of FeLix LoreNz jr., Lauenburg (Germany)
H = Height

E = Length

MSL = Medium sea level

NHB = Naturhistorisches Museum Basel (Switzerland)

SMF = Senckenberg-Museum, Frankfurt/M. (Germany)

w = Width

Notes on the already published works on
the fossil Cypraeidae from Porto Santo

The basis of the present article was laid by Mayer-EymARr
(1864a, b). In his papers six species of fossil Cypraeidae from
Porto Santo are listed, the author assignsmost of them to
recent species. Only one (Cypraea stenostoma; 1864b: no. 200
p. 84; pl. 7 figs. 63, 63a) is described as being new to science.
Only F. A. ScHILDER picked up this work (1928: 273, foot-
notes 15+17), but apparently he had never studied the
material himself — he bases his opinion on mere guesses.

In other works on the Miocene of Porto Santo
(JoxsmmowitscH 1911, Sitva 1959, LieTz & SCHWARZBACH
1970, Gron 1985) no further Cypraeidae are mentioned; from
other Miocene localities in the archipelago no Cypraeidae are
known. The geological, stratigraphical and paleontological
knowledge of the Tertiary sedimentary rocks of Porto Santo
is first described by HartunG (1864) and Maver-Eymar
(1864a, b) and last summarized by MitcHELL-THOME (1976:
127-136). The exact age of the Tertiary sediments is still not
known and only referred to the Vindobonian by MitcHELL-
TuaoMmE (1974: 1208) or LieTz & ScHwarzBAcH (1970: 280)
which ranges from 20 to 13 Mio. years B. P.

Due to the courtesy of DrR. Rent PancHauD and
ANnTOINE HEITZ, both from the Geological Department of
the Naturhistorisches Museum Basel (Switzerland) we have
had the opportunity to study a good part of MaYER-EYMAR’s
fossil Cypraeid specimens from Porto Santo, stored in Basel
as a unlimited loan of the Eidgenéssische Technische Hoch-
schule Zirich (Switzerland). Those specimens not mentioned
in the last column of following table must be considered lost
forever — their identity will remain uncertain.

Systematics

Revision of the fossil Cypraeid specimens from
Porto Santo in the MAYER-EYMAR-collection

»Cypraea argus*
Fig. 1

Material studied: 1 stonecast [NHB: H 17546 = MAYER-
Eymar-collection no. Po. 6230-GS—1].

Fig. 1. Stonecast of a bivalve, identified by Maver-Eymar as
»Cypraea argus®.

Measurements: L =33 mm, W= approx. 15 mm, H = approx.
8 mm.

Discussion: According to MaYER-EyMAR (1864b) there
were two stonecasts from the Ilheu de Baixo which he identi-
fied as the recent Indo-Pacific Cypraea [Lyncina) argus LINNE
1758 —without doubt —as he stated ,,deren Form mit der aus-
gezeichneten Gestalt dieser schonen Art auf’s Genaueste iiber-
einstimmt.“ We had the opportunity to study one of these
stonecasts which resembles neither Lyncina argus nor any
Cypraeid at all. Most probably we are dealing with the stone-
cast of an elongated bivalve, e.g. Lithodomus, a genus that is
represented with twospecies from these layers (cfr. MAYER-
EvMar 1864b, MitcHELL-THOME 1976).

,»Cypraea Brocchii™

Material studied: None.

Discussion: MaYyEr-Eymar (1864b) notes two speci-
mens from the Pico de Juliana and states that at least one of
these is without any doubt identical with Cypraea [Prozonaria)
brochii DEsHAYES 1844. In respect to the zoogeographical and
stratigraphical circumstances this determination is for sure
incorrect: P, brocchii disappeared already in the lower Miocene
(Burdigal). Nevertheless, as the specimens are lost, clarificati-
on is not possible.

»Cypraea pyrum ™

See under description of Proadusta pygodentata n. sp.

,»CQypraea sanguinolenta™

See under description of Luria palmula n. sp.



Fig. 2. Cypraea stenostoma Maver-Eymar
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a) stonecast of lectotype in dorsal and ventral view (= specimen figured 1864b on pl. 7 figs. 63, 63a.)
b) stonecast of paralectotype 1, not conspecific with the lectotype, dorsal view.
¢) stonecast of paralectotype 2, not conspecific with the lectotype, ventral view.

Cypraea stenostoma MAYER-Eymar 1884
Figs. 2a, 2b, 2¢

Material studied: Three syntypes, allstonecasts, of which the
largest [NHB: H 17549 = Mayer-Eymar-collection no. Po 1716—P] is
figured (Maver-Eymar 1864b: pl. 7 figs. 63, 63a) and herewith
designated as lectotype. Both paralectotypes [NHB: H17550/1+/2 =
Mayer-Eymar-collection no. Po 1716—GS—2] are not conspecific with
the lectotype. All had been collected by W. Reiss in autumn 1861.
Both original labels state: ,,Cypraea stenostoma, M-E.; Helv. 11, B; Ilheio
de Baixo, Porto Sto; (3); —P —; 1 Ex" respectively ,,Po. 1716.; Ilheo de
Baixo, Porto Sto; (3); Cypraea stenostoma My.; 1 Ex.”.

Locus typicus: Madeira archipelago, Porto Santo, Ilheu de
Baixo [SE-coast, environments of Portinho].

Stratumtypicum: Not exactly known, but most probably the
third layer of breccia above MSL, cut by a fault. A description of the
existing four layers of calcareous fossilized breccia near Portinho is
given by Sirva (1959).

Measurements: Lectotype: L=35.1 mm, W =23.5mm, H=
18.1 mm. Paralectotype 1 [H 17550/1]: L = approx. 19.5 mm, W =
13.2 mm, H = approx. 9.5 mm; paralectotype 2 [H 17550/2]: L =19.2
mm, W= 13.1 mm, H= 9.5 mm.

Number of teeth: Lectotype: Labral 16 impressions at a
length of 22 mm preserved. In both paralectotypes teeth are either
not visible (paralectotype 1) or lacking (paralectotype 2).

Discussion: From the four stonecasts mentioned by
Maver-EvMAR (1864b: 84) for the type-series three arepreser-
ved and could be studied. The designated lectotype is the
stonecast of a medium-sized subcylindrical, denticulated
species with a prominent projecting spire. Dentition was
present only on the labrum, 16 impressions of fine, narrow
teeth can be counted on a length of 22 mm. No traces of teeth
can be found on the columellar side, suggesting that the shell
was possibly subadult. A generic assignment of the species is
not possible with certainty, but the data on age and origin,
size, shape, the density of the labral dentition as well as the
projecting spire allow anassignment to a smaller species of
Cypraeidae, genus Trona is a possibility.

Both paralectotypes seem to represent one or even two
smaller short-cylindrical species. MAYER-EYMAR’s assignment
of these to the same species as the lectotype was probably
based on a misinterpretation: MAYER-EyMAR apparently
searched for an equivalent to his shells in the Cypraeid fauna
already known to science. This, for instance, lead to the iden-
tification of the above mentioned cast of a bivalve as Cypraca
argus (he must have taken the dome of the bivalve-shell as a
dorsal profile). The reason why he assigned the three fossil
casts to a new species was because these did not resemble any
species he knew. We are certain that MaYER-EYMAR at his time
did not realize that what he was dealing with were merely the
casts of the interior of two or more species of Cypraeidae.
ScHILDER & ScHILDER (1971: 32) treat stenostoma as the
youngest and only Lusitanian chrono-subspecies of Trona lyn-
coides (BRONGNIART 1823), a very elaborate conclusion which
to draw seems impossible to us, especially when taking into
account the fact that the SCHILDER’s never could study the
specimens.

,sCypraea stercoraria™

Material studied: None.

Discussion: Maver-Eymar (1864b) mentiones three
specimens from the Pico de Juliana which he believes to be
identical with the recent West African Cypraea [Trona]
stercoraria LINNE 1758. These specimens are lost, so that no
evaluation is possible.

Descriptions of five new species from
the Middle Miocene of Porto Santo

Cypraeidae Gray 1824
Cypraeinae Gray 1824
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Fig. 3: Holotype of Luria santoensis n. sp. in ventral view.

Luria JousseAUME 1884

Luria santoensis n. sp.
Fig. 3

Type material: Asingle, very well preserved specimen, the
holotype (SMF 310 773), collected by CrrisTiNa GRroH in June 1983.

Locus typicus: Madeiran archipelago, Porto Santo, Ilheu de
Cima, SSW-coast near Portinha, approx. 400 m NW Porto do Cais,
approx. 20 m above MSL.

Stratum typicum: Light grey to ochrous, marmorized brec-
cioidal limestones with fine to medium-sized inclusions of tuff-par-
ticles, approx 10 cm thick, with few fossil remains of marine molluscs
and a single stonecast of a landshell (cfr. Gron 1985: 227; Krenci-
Grar 1961: 104).

Etymology: The name refers to the island of Porto Santo, the
terra typica of the species.

Measurements: L=154 mm, W = 10.3 mm, H= 8.0 mm.

Fig. 4. Luria palmula n. sp., holotype
a) lateral view, note the pointed spire, b) ventral view.

Number of teeth: Labral 24, columellar 18.

Description: Flattened, oval, with blunt extremities.
The spire is exposed, small, slightly pointed (the protoconch
is broken off). The aperture is narrow throughout, bordered
by very fine, regular and distinct teeth which are restricted to
the edges of the lips. The labrum is slightly concave anterior-
ly. There is a well developped, smooth, spoonlike fossula.

Discussion: At first glance the general shape of the
unique specimen resembles an inflated miniature of a recent
Indo-Pacific Luria isabella (LiNNE 1758). On the other hand
the smooth fossula combined with the small size resemble
the recent Caribbean Luria cinerea (GMELIN 1791). The new
species may represent an ancestral form inbetween the
Mediterranean-West African branch of the genus and the iso-
lated living western Atlantic species.

Luria palmula n. sp.
Figs. 4a, 4b
Type material: A single, well preserved specimen, the holo-
type [NHB H 17548 = Maver-Eymar-collection no. Po 6223-GS-1],
collected by W. Reiss in autumn 1861.
Locus typicus: The original label states: ,,Cypraea sanguin-
olenta, Gmel.; Helvétien; Pico de Juliana auf Porto Santo b. Madeira;

(3), Po. 6223.—GS.—1 Ex*. Referring to LiETz & ScawarzpacH (1970)
the altitude was between 340 and 350 m above MSL.

Stratum typicum: No longer discoverable, as Jens HEMMEN
and the second author could prove in summer 1983; probably the only
few meters stretching layer is hidden under recent slope deposits. There
is a description by Lietz & ScuwarzsacH (1970: 280, locality 16).

Etymology: The name refers to the shape of the fruit of the
date palm, in Latin ,,palmula®.

Measurements: L =32.5 mm, W = approx. 16.0 mm, H=
approx. 13.3 mm.

Number of teeth: Labral 28, columellar 30.

Description: Elongate-oval, narrow. Extremities
callous, slightly produced. Spire pointed, covered with callus,
exceeding the left side of the posterior extremity. The apertu-
re is very narrow, hardly curved, widening slightly towards the
anterior. The fossula is steep and smooth. There are fine,
equally thick columellar and labral teeth which are restricted




Fig. 5. Zonaria sorrira n. sp.
a) holotype, b) reconstruction gained from both types, c) paratype.

to the border of the aperture and do not extend onto base or
labrum.

Comparison: The assignment of the new species to
Luria is well justified considering the structureof teeth and
the elongate shape, similar to recent Indo-Pacific Luria
isabella (LINNE 1758). The distinguishing feature, also to other
living and fossil members of the genus is the pointed, well visi-
ble spire, which resembles the recent Indo-Pacific Mauritia
scurra (GMELIN 1791).

Remarks: According to Maver-Eymar (1864b) there
were two specimens (one now lost) of that species, which he
assigned erroneously to recent West-African Cypraea [Zonaria)
sanguinolenta GMeLIN 1791. E. A. ScHILDER (1928) guessed
that this might be the Helvetian ,.Zonaria® columbaria
Lamarck 1822 [later by ScHILDER & ScHILDER (1971: 43)
transferred to the genus Schilderia] or Mid-Miocene Lusitanian
Luria fortunatarum SCHILDER 1928. As stated above, he had
never seen any of the specimens discussed herein, all his assig-
nments must have been made on a random basis. In this case
the taxa he picked to compare the new taxon with are indeed
similar in size, but these belong to the Mediterranean branch
of their genera, both of whose species normally have a flat or
umbilicate spire and a different dental structure.

Cypraeovulinae SCHILDER 1927
Zonaria JOUSSEAUME 1884

Zonaria sorrira n. sp.
Fig. 5

Type material: The holotype (SMF 310 771) is a completely
fossilized shell which has been flattened by the pressure of the embed-
ding limestone. The basal aspect however is well preserved. The para-
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type (CHW) is merely a posterior half of a larger specimen. Both types
have been collected by J. HemmEeN and K. Gros in June 1993.

Locus typicus: Madeiran archipelago, Porto Santo, Ilheu de
Baixo, SE-coast N Portinho, approx. 40 m above MSL.

Stratum typicum: Light grey, finely grained, hardly cemen-
ted calcareous breccia with inclusions of few fossil marine gastropod
shells, 1 to 3 m thick, above pyroclastics (cfr. Sitva 1959: layer 3 abo-
ve MSL).

Etymology: ,Sorrira“ is the Portuguese word fors mile, which
refers to the impression of a smiling mouth seen on the basal aspect of
the holotype. g

Measurements: Holotype: L = 38.8 mm, W = 23.4 mm,
H = 11.8 mm. Paratype: L = 29.2 (estimated 45 to 48 mm), W = 32.2,
H = 19.8 (estimated 21 to 22 mm). Thickness of last whorl at the mid
of the columellar side maximum 6.8 mm!

Number of teeth: Both specimens edentate.

Description: Oval to pyriform, depressed and very
callous. The extremities are blunt and not projecting, the
spire is completely obscured by the callus. The columellar side
is absolutely edentate, lacking also a terminal ridge. There is a
callous edge bordering the aperture. The labrum is slightly
corroded in the holotype, but the paratype specimen shows
slight irregularities along the inner edge, possibly a rudimen-
tary dentition; from basal view the labrum as well appears
edentate. Because of this characteristic feature both specimens
can be assigned to the same species despite the difference in
size.

Comparisons: The new species resembles the Zonaria
maxima-complex to which belong several very callous and
inflated species from the Miocene of the Mediterranean. The
new species however is striking because of the complete absen-
ce of exteriorly visible teeth on either side of the aperture.
A certain similarity to partly edentate species of SCHILDERIA
does exist, a complete specimen might display more features
to assure the here chosen assignment.
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Fig. 6. Zonaria hemmenorum n. sp.

a) holotype, b) paratype 1.

Zonaria hemmenorum n. sp.
Fig. 6
Type material: Three quite well preserved specimens, of which
the holotype (SMF 310 772) is complete; the two others and further
three fragments (one anterior part and two labial sides) are paratypes.

All specimens have been collected in June 1983 by C. & J. HEMMEN
and C. & K. GroH.

Other material: Two stonecasts of juvenile shells, probably
also belonging to that species, are excluded from the types series.

Locus typicus: Madeiran archipelago, Porto Santo, Ilheu de
Cima, SSW-coast near Portinha, approx. 400 m NW Porto do Cais,
approx. 20 m above MSL.

Stratum typicum: Light grey to ochrous, marmorized brec-
cioidal limestones with fine to medium-sized inclusions of tuff-par-
ticles, approx. 10 cm thick, with few fossil remains of marine molluscs
and a single stonecast of a landshell (cfr. GrRon 1985: 227; Krenci-
GraF 1961: 104).

Etymology: Named for Curista and Jens HEMMEN,
Wiesbaden (Germany) who collected part of the Cypraeidae at our dis-
posal.

Measurements: (* Columellar side partly chipped off)
Holotype: L = 19.2 mm, W = 10.8 mm, H = 8.8 mm. Paratype 1*
(CHW): L =19.5 mm, W = 12.6 mm (estimated approx. 13.5 mm), H
= 8.7 mm (estimated approx. 9.5 mm); paratype 2* (CLL): L =23.5
mm, W = 13.3 mm (estimated approx. 13.8 mm), H = 10.4 mm (esti-
mated approx. 10.8 mm).

Number of teeth: Holotype: Labial 20, columellar 16.
Paratype 1*: Labial 18, paratype 2*: Labial 21.

Description: Elegantly pyriform, elongate with pro-
duced, slightly rostrate extremities. The spire is slightly pro-
jecting and pointed. The anterior extremities are slightly bor-
dered, showing a callus-accumulation dorsally. The dentition
is fine, distinct and regular, restricted to the edges along the
aperture on both lips. The first four anterior columellar teeth
extend into the aperture but do not form a distinct fossula.
There is a terminal ridge rather weakly produced.

Comparisons: The shell is similar in general appea-
rence to the recent Zonaria picta (Gray 1824) from Cape Verde
Islands, which however has a different dental formation, espe-
cially anteriorly on columellar side. Additionally the margins
of Z. picta are less pronounced. Also the variable Zoraria
pyrum (LINNE 1758) can be very similar in general shape and
dentition. It is possible that Z. hemmenorum belonged to an
ancestral stage of Z. pyrum.

Erosariinae F. A. ScHILDER 1924

Proadusta Sacco 1894

Proadusta pygodentata n. sp.
Figs. 7a, 7b

Type material: The holotype (SMF 310 774) is a single frag-
ment of the columellar side, while the labral side is present only as
stonecast. It was collected in June 1983 by K. GroH. In addition there
is one paratype, a plaster-cast of a core-negative [NHB H 17547 =
Maver-Eymar-collection no. t. 2744—P—1]. This was taken by W. Reiss
in autumn 1861. The original label states: ,,Cypraea pirum, Gm.; Helv.
11, b; Ilheo de Baixo, Porto Santo, Mad.; (2); t. 2744 —P—1 Ex., 1
Abg.”.

Locus typicus: Madeiran archipelago, Porto Santo, Ilheu de
Baixo, SE-coast N Portinho, approx. 40 m above MSL.

Stratum typicum: Light grey, finely grained, hardly cemen-
ted calcareous breccia with inclusions of few fossil marine gastro-
pod shells, 1 to 3 m thick, above pyroclastics (cfr. Stva 1959: layer 3
above MSL).

Etymology: The denticulate posterior is most characteristic for
this species, the name is derived from Greek ,,pygos® = backside and
Latin ,,dentata“ = toothed.

Measurements: Holotype: L = 17.6 mm (estimated approx. 20
to 22 mm), W = 11.2 mm (estimated approx.12 mm), H = 9.6 mm




Fig. 7. Proadusta pygodentata n. sp.

113

a) holotype, b) reconstruction, c) paratype, plaster-cast from negative core.

(estimated approx. 10.5 mm). Paratype: L = 24.5 mm, W = approx. 15
mm, H = approx. 12.5 mm.

Number of teeth: Holotype: Labral impressions of 16 (esti-
mated 25), columellar 22 (estimated 25 to 27) preserved. Paratypoid:
Labral 8 on the anterior 11.5 mm, columellar 22.

Description: Elongate-ovate to oval-pyriform with
rostrated extremities. A smooth labral margin is present. The
pointed spire was covered by enamel. The holotype exhibits
numerous sharply cut columellar teeth which become longer
and coarser towards the posterior end to form six distinct
riblets. On labral side there was equally fine dentition judging
from the depressions formed into the cast. There are traces of
a smooth, spoonlike fossula.

Comparisons: The feature of ribbing on the posterior
end on columellar side, combined with a smooth distinct
labral margin and a produced fossula is seen in very few recent
species of Cypraeidae. There are few species in Palacocypraea
from the Cretaceous of Europe and Proadusta, a widespread
genus in the Miocene, still represented by one recent species
in the Caribbean [P, surinamensis (PErry 1811), in which the
posterior end on columellar side is also ribbed]. Therefore the
placement of the new species in Proadusta seems most appro-
priate.

Remarks: Maver-EyMAR (1864b) referred the plaster-
cast to Cypraea [Zonaria) pyrum GMELIN 1771, and F. A.
ScHILDER (1928) guessed that this might be the Ovulid
Apiocyprea michaudiana (GRATELOUP 1847).

Aspects of the fossil Cypraeid fauna of Porto Santo

The fauna described herein seems closely related to the
living Cypraeid fauna encountered in this part of the Atlantic

today (cfr. Lorenz & HuBerT 1993), although none of the
new species can be directly referred to a still living species of
this area. However, it is interesting to find that the genus-con-
stellation since the Middle Miocene has not changed much
until today, suggesting that the biotop of this part of the
Atlantic has been rather stable throughout the past 20 to 13
million years. With the exception of the conchologically extre-
me Z. sorrira n. sp. all fossil species have equivalents among
the living representatives. This is especially striking in Zonaria
hemmenorum n. sp. when compared to the recent Z. pyrum and
its subspecies. The ancient Proadusta pygodentata n. sp. shows
certain resemblance to the sole living survivor of the genus, P
surinamensis of the Caribbean. The two Luria-species, L. santo-
ensis 0. sp. and L. palmula n. sp., confirm that Luria is an old
genus, well represented from the Miocene of Europe and the
Caribbean. Another parallel of the fossil species described here-
in and the living Cypraeid fauna of the Atlantic may be that
there was and is a smaller oval species (fossil: L. santoensis n.
sp., recent: L. cinerea) and a larger, elongate species (fossil: L.
palmula n. sp, recent: L. lurida) in the genus Luria in the
Atlantic; the main concept of shell-features has not changed
much since the Miocene.
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