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ABSTRACT

The rediscovery in the Copenhagen museum of type material
of Buccinum zebra O.F. Miiller, 1774 enables us to resolve its
status after more than two centuries, with the designation of
a lectotype. It confirms the earlier suggestion of Rehder that
this taxon is identical to Orthalicus maracaibensis L. Pfeif-
fer, 1856, which thus becomes a junior subjective synonym of
Miiller’s taxon. Zebra gruneri Strebel, 1909 is now also placed
in the synonymy of Orthalicus zebra (O.F. Miiller, 1774). We
also provide a note on the material of Buccinum fasciatum
var. a O.F. Miiller, 1774, corresponding to the nominate
Liguus fasciatus (O.F. Miiller, 1774). Finally type material of
Helix exilis O.F. Miiller, 1774 was found, enabling us to iden-
tify it as Ariophanta exilis (O.E Miiller, 1774), with Nanina
bistrialis H. Beck, 1837 as a junior synonym (new synonymy).

Key words: historical collection, type material, Ario-
phanta, Orthalicus, Liguus.

INTRODUCTION

The Copenhagen museum is known to have a rich histori-
cal collection, which was studied, e.g., in the 18th century

by Otto Frederik Miiller (1730-1784), Johann Hieronymus
Chemnitz (1730-1800), and in the 19th century by Henrik
Henricksen Beck (1799-1863). The work of Miiller especially,
as a post-Linnaean author, is traceable in zoological nomen-
clature today. Among them are two Orthalicidae taxa which
formed the impetus for an inquiry.

The genus Orthalicus Beck, 1837 is wide-spread in the
Neotropics, with 54 species (Richardson, 1993), the type
species by subsequent designation (Herrmannsen 1847 [1847-
1849]: 159) being Buccinum zebra O.F Miiller, 1774. These tree
snails have rather large, ovate-conical shells, typically with
a colour pattern of usually axial or zigzag stripes, more or
less modified by three equidistant spiral bands. This pat-
tern has many variations, both in expression of the pattern
and the colouration, and as a consequence the delimitation
among many species is extremely confusing, leading to an
additional 100 available names in Richardson (1993). Stated
differently, a given nominal taxon has often been inter-
preted in many different ways by different authors due to
infraspecific variation in the colour pattern of the species
in this group.

Miiller (1774) named several other iconic species, one of
which, Buccinum fasciatum, which has likewise led to much
confusion, with numerous forms being described as subspe-
cies, while it is at the same time the type species of another
genus in the Orthalicidae, viz. Liguus Montfort, 1810.

Inquiries to the Natural History Museum of Denmark,
University of Copenhagen (herein abbreviated NHMD)
has led to the discovery of Miiller’s type material in their
collection, including material of his taxon Helix exilis.
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Consequently, we are now able to resolve the identity of
these taxa.

Buccinum zebra O.F. Miiller, 1774
Figures 1-5

Lectotype designated herein: Natural History Museum
of Denmark, University of Copenhagen (NHMD-873804).
New synonynymies: Orthalicus maracaibensis L. Pfeiffer,
1856, Zebra gruneri Strebel, 1909.

Miiller (1774: 138) introduced this taxon based on mate-
rial in “Museo Spengleriano” and with reference to various
figures of pre-Linnean authors, among them Seba (1759:
pl. 39 figs 50-51, 54-55). “La synonymie ne peut donc étre
d’aucune utilité pour arriver a I'identification du type spéci-
fique de Miiller” [The synonymy can therefore be of no use
in identifying the specific type of Miiller] (Fischer & Crosse,
1873 [1870-1878]: 442). Unfortunately, Miiller’s specimens
lacked locality data; they were in the collection of Lorenz
Spengler (1720-1807), a cabinet maker at the Danish court
(Gouk, 1983). This may have hampered a correct identifica-
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tion and later authors placed other species in its synonymy
(or vice versa) and attributed Miiller’s taxon to different
regions, e.g. “Am. Aquin” (Beck, 1837 [1837-1838]: 59),
“Nicaragua, Panama, Costa Rica, Veragua, Pernambuco,
West Indies” (Reeve, 1849: pl. 15 fig. 90), “am Maranhonfluss”
[Peru] (Albers, 1850: 225), and Mexico, Florida, Cuba and
Jamaica (Fischer & Crosse, 1873 [1870-1878]: 442). Von
Martens (1865: 45-46), after having discussed the confusion
in the previous literature, even suggested “Der Artnahme
zebra diirfte am besten, als zu viel umfassend, ganz aufgege-
ben werden” [The species zebra might best be abandoned
altogether, as much too comprehensive]. Pilsbry (1899: 104-
105) concluded “I would therefore uphold the conclusion of
Dr. von Martens (Malak. Blatter xii, p. 44 [sic], 1865), that the
name zebra be wholly given up. The data are too indefinite to
permit us to fix upon any of the modern species as the true
zebra of Miiller, either by the process of elimination or oth-
erwise”. It even led him to replace the name Orthalicus with
Oxystyla Schliiter, 1838, a junior synonym.

In a foreword to Rehder (1945) Pilsbry admitted that
the revival of Oxystyla had been the simplest solution of

Figures 1-5. Orthalicus zebra (O.F. Miiller, 1774). 1-3. Buccinum zebra O.F. Miiller, 1774, lectotype NHMD 873804, height 46.0 mm.
4. 19th century label, ‘Sp.” denotes the provenance of the Spengler collection. 5. 20th century labels, showing the old registration code.
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the puzzle. Rehder looked anew “to the question whether
Buccinum zebra Miiller, 1774, is a recognizable species, and
if so, what it is. Buccinum zebra was described rather well
by Miiller, considering the times (...) [he] described a flam-
mulate specimen (“fasciis longitudinalibus obscure fuscis”)
as the principal form, and a three-banded one as a variety”,
without indicating formal varieties. Rehder concluded that
Chemnitz (1786: 24-25), who studied the Spengler collec-
tion, had fixed the species “although he used a specimen
from his own collection for his figure” (Chemnitz, 1786: pl.
118 figs 1015-1016). It may be noted that Chemnitz restricted
Miiller’s reference to Seba’s (1759) figures to figs 54-55, i.e.
the flammulate form. Rehder concluded that this form was
closest to Orthalicus maracaibensis L. Pfeifter, 1856.

A request for information about Miiller’s type specimens
to the NHMD has revealed that there are two lots originating
from the Spengler collection under the name of Buccinum
zebra, NHMD-90707 and 90696 respectively. The latter lot
also contains an old label bearing the name Helix cinerarius,
which we have been unable to find in the literature. The two
specimens in this lot are faded in colour but are still recogni-
sable as “flammulated”. The first lot NHMD-90707, formerly
registered as ZMUC-GAS-280), which contains four speci-
mens, are equally identifiable as this form and thus confirm
Rehder’s conclusions and also his observation “we must of
course keep in mind the fact that the figures in these early
works are not always exact”. We have designated one speci-
men from this lot as the lectotype (NHMD-873804). This
specimen measures shell height 46.0 mm (top damaged),
diameter 26.4 mm.

While Breure & Schouten (1985: 55), unaware of the
NHMD specimens, considered Miiller’s taxon still as a nomen
inquirendum [this is currently also the status in MolluscaBase
(2021)], we may now consider Orthalicus zebra (O.E. Miiller,
1774) as a valid species and Orthalicus maracaibensis L.
Pfeiffer, 1856 as a junior subjective synonym. Pfeiffer (1856:
184) described his taxon, based on an unknown number of
specimens, from the collection of Gruner; he did not give a
figure in his original publication, nor in later works, but gave
dimensions as “Long. 67, diam. 34 mill” Strebel & Pfeffer
(1882: 27: pl. 3 fig. 8c) noted “Der mir vorliegende Typus,
auf welchem Pfeiffer seine Art begriindete, ist leider nicht
nur ein aussergewohnlich grosses, sonder auch ein schlecht
erhaltenes Stiick” [The type I have, on which Pfeiffer based
his species, is unfortunately not only an exceptionally large
piece, but also a poorly preserved one]. Martens (1873: 188,
pl. 1fig. 7) cited this species and illustrated a specimen, also
originating from Gruner’s collection, which was somewhat
smaller than Pfeiffer’s shell (shell height 57.4 mm, diameter
31.8 mm; see Breure, 2013: 21, figs 20E-F, 20iii), but otherwise
similar in characteristics. The specimen figured by Martens
was described later as Zebra grumeri by Strebel (1909).
Richardson (1993) regarded Orthalicus gruneri as a separate
species but gave no evidence or further remarks. As Strebel’s

shell comes from the same locality as O. maracaibensis and
may have come from the same lot in Gruner’s collection, it
is likely to fall within the variation of O. maracaibensis, also
given the remark by Strebel & Pfeffer (1882) quoted above.
Zebra gruneri is now regarded as junior subjective synonym
of Pfeiffer’s taxon and thus also a junior subjective synonym
of Orthalicus zebra (O.F. Miller, 1774).

Buccinum fasciatum O.F. Miiller, 1774
Figures 6-19

Type locality restricted: Cuba, southern Sancti Spiritus
province. Iconotype: Seba, 1759: pl. 39 figs 62, 74 (Pilsbry,
1929: 141).

334. BUCCINUM rasciaTum,
Buccinum tefta conico- acuminata, fafCiis macu-
lisque undulatis transverfis; apertura alba.
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Figures 6-8. Buccinum fasciatum O.F. Miiller, 1774. 6a. Original
text from Miiller with the single reference to Seba’s figures. 6b.
Original text of Miiller’s variety a, with reference to Seba’s figures.
7. Seba, 1759: pl. 39 fig. 74. This figure was selected by Pilsbry
(1929) as the type of the species. 8. Seba, 1759: pl. 39 fig. 63. This
figure was referred to in Miiller’s description of var. a.
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Possieie SYNTYPES orF
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Figures 9-19. Liguus fasciatum (O.F. Miiller, 1774). 9-16. Buccinum fasciatum O.F. Miiller, 1774, presumably his variety a, NHMD-
90727, height 51.0 respectively 56.0 mm. 17. 19th century label with reference to Seba’s figure 63 (original with question mark), Moltke’s
collection number 349 and the first University museum (Mus. Acad.) number 291. Note the different genus name. 18. 20th century label
with the same information copied. 19. 20th century label with the original basionym and the old registration code.
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This taxon was introduced (Miiller, 1774: 145) with a very
brief description and a reference to Seba (1759: pl. 39 figs 62,
74) (Fig. 6a) along with three varieties with more extensive
descriptions: a, B, and y which each also referred to Seba
(1759). The first one (“alba, fasciis caeruleis”) to pl. 39 figs
62-63 (Figs. 6b, 8), var. B (“alba, fasciis fulcis”) to fig. 67, and
var. y (“alba, fasciis variegatis”) to fig. 68. Miiller did not give
a source for his specimens of Buccinum fasciatum, and the
locality was given as “in Indiis” [referring to the West Indies].
As explained by Breure et al. (2014: 13) Seba’s figure 74 was
selected as the type of the taxon by Pilsbry (1929); see Figure
7.1In his earlier monograph (Pilsbry, 1899: 166-174, pl. 55 fig.
54, pls 57-60) Pilsbry’s treatment of Liguus fasciatus is some-
what confusing. “The typical L. fasciatus is a solid, strong
shell with the columella heavy and generally truncated, and
a rich color-pattern of dark zones and lines on a white or
light ground, as shown in figures 70-74 of plate 57”. Figures
70-72, however, show a resemblance with shells from the
southern Sancti Spiritus province, while his figures 73-74
represent the greyish shells from central-western Cuba (cf.
Gonzélez Guillén et al., 2018: 117 ff. vs. 85 ff.). In his 1929
publication Pilsbry acted as First Reviser and thus selected
Seba’s figure as the iconotype of Buccinum fasciatum, as
Seba’s collection was widely dispersed after being auctioned
in 1752 (Boeseman, 1970). Interestingly, this author indicated
(Boeseman, 1970: 202) that part of the material of Seba’s col-
lection ended up in the Copenhagen museum via one of the
brokers active at the auction. It is, however, not clear which
specimens these were.

Clench (1934) reported on a large collection of Cuban
Liguus and described several subspecies. Although he
cited (1934: 102) the correct reference to Miiller (1774) and
acknowledged the type selection of Pilsbry (1929), Clench
identified shells from Monserrate, Matanzas (1934: pl. 6 fig.
10) as Liguus fasciatus fasciatus. However, his figure is clearly
different from Seba’s figure 74 (Fig. 7) and he thus wrongly
located the typical form of the species in the Havana-
Matanzas region. This has misled later authors.

When we compare Seba’s figures 63 and 74 (Figs 7-8)
we see a similar colour pattern which resembles much more
the shells from southern Sancti Spiritus province (Gonzalez
Guillén et al. 2018: 124, 128), which are unlike the greyish
shells from central-western Cuba (Gonzalez Guillén et al.
2018: 89-96). Sebas figures thus strongly resemble what
these authors called Liguus fasciatus goodrichi Clench, 1934
from the Cienfuegos area and L. f. form guitarti Jaume, 1952
specimens from Cagiieiras in Sancti Spiritus province. With
the knowledge above we may restrict typical L. f. fasciatus to
the latter region.

Lot NHMD-90727 (formerly registered as ZMUC-GAS-
300) contains two specimens of Buccinum fasciatum O.F
Miiller, 1774 originating from the collection of the first
Copenhagen University museum and Adam Gottlob
Moltke (1710-1792), court dignitary with King Frederick

V of Denmark and Norway (Benthem Jutting 1964: 169).
“Actually one of the shells has a glued-on label with the
number 349. The change from University museum to
Moltke’s collection is due to the sad state of the museum in
the beginning of the 1800s. Moltke bought the whole thing,
merged it with his own collection and donated it back to
the University in a well ordered state” (T. Schiette, pers.
comm., April 2021). The labelling of these two specimens
suggests that they correspond with Seba’s figure 63 and also
to Miiller’s variety a (white background with bluish band-
ing). As such, given that specimens which the author [i.e.
Miiller] “refers to as distinct variants (e.g. by name, let-
ter, or number)” (Art. 72.4.1, ICZN, 1999), they cannot be
considered as types of the nominate taxon. However, if we
compare the specimens to Seba’s figure 63 (Fig. 8), only
one of them (Figs 9-12) seems to fit; the other one (Figs
13-16) is undoubtedly the same colour form but in a lighter
tint. Whether these specimens can be traced to Seba’s col-
lection or not is unclear, and hence the question mark on
the labels (Figs 17-18) seems correct. Both Miiller’s speci-
mens may be identified as Liguus fasciatus fasciatus from
the Trinidad-Ermita-Guayacanes-Banao region in south-
ern Sancti Spiritus province. We know these south-central
Cuban Liguus were sent to Europe in the late 16th/early 17th
century from still-life paintings (Breure & de Heer, 2015).
However, these shells in the Copenhagen museum are prob-
ably the oldest collected Liguus from Cuba now extant in
museum collections.

In the scheme of Gonzalez Guillén et al. (2018) the shells
from Havana-Matanzas provinces should be re-named
Liguus fasciatus xanthus lineage (pp. 85-116, includ-
ing the L.f. viridis strand), the L. f. goodrichi lineage from
Cienfuegos-Santi Spiritus provinces (pp. 117-144) should be
renamed to Liguus fasciatus fasciatus lineage.

Helix exilis O.F. Miiller, 1774
Figures 20-27

New synonym: Nanina bistrialis H. Beck, 1837.

The search for Miiller type material also turned up a
specimen of this taxon, described without a locality or refer-
ence to a figure (Miiller, 1774: 22). The species was based on
material “in Museo clariss. Fabricii, Oeconomig Professoris
Havinensis”, which denotes the collection of Johan Christian
Fabricius (1745-1808), who was professor at Copenhagen
university and lectured on political economy (Papavero,
1971: 27). We know that Fabricius in the 1760s had trav-
elled extensively in Europe and visited several collections
(Papavero, 1971: 26-27). Hence, we assume he received the
material from one of his colleagues. The specimen is regis-
tered NHMD-90908 (formerly ZMUC-GAS-563) and the
label (Fig. 25), written by H. Beck, denotes the provenance
from Fabricius. The original dimensions were given as
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MutLer, 1F74,
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Datum: :
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Figures 20-27. Ariophanta exilis (O.F. Miiller, 1774). 20-24. Helix exilis O.F. Miiller, 1774, syntype NHMD-90908, diameter 21.8 mm.
25. 19th century label, “Ex Orig. C. Fb 835 | H. rufa Lesson t13f2 | H. [illegible]” in handwriting Beck. 26. 20th century label with basio-
nym and provenance to Fabicius collection. 27. 20th century label with old registration code.

“diam. 10 lin} i.e. (German) Linien, equivalent to 21.8 mm;
the measurement diameter is 22.0 mm. We have identified it
as Ariophanta exilis (O.F. Miiller, 1774), with Nanina bistrialis
H. Beck, 1837 as junior synonym (new synonymy); the latter
is endemic to India and Sri Lanka (Raheem et al., 2014).

ACKNOWLEDGEMENTS

We are greatly indebted to Tom Schiette and Martin Vinther
Sorensen (Copenhagen) for a loan of the specimens, and

information on the material and its provenance. Jeroen Goud
(Leiden) kindly took the photographs of the specimens.

REFERENCES

ALBERS, J.C., 1850. Die Heliceen nach natiirlicher Ver-
wandtschaft systematisch geordnet. Enslin, Berlin, 262 pp.

Beck, H.H., 1837-1838. Index molluscorum praesentis aevi
musei principis augustissimi Christiani Frederici. Hafniae,
124 pp.

BASTERIA 85 (2): 114




BREURE et al. - Rediscovery of Miiller’s type material

BENTHEM JUTTING, W.S.S. VAN, 1964. On the conchological
work of EM. Regenfuss. — Zoologische Mededelingen
Leiden 39 (18): 168-179.

BOESEMAN, M., 1970. The vicissitudes and dispersal of Alber-
tus Seba’s zoological specimens. — Zoologische Mede-
delingen Leiden 44: 177-206.

BReURE, A.S.H., 2013. Annotated type catalogue of the
Orthalicoidea (Mollusca, Gastropoda) in the Museum
fiir Naturkunde, Berlin. — ZooKeys 279: 1-101.

BREURE, A.S.H., ALVAREZ-LAJONCHERE, L. & GONZALEZ
GUILLEN, A., 2014. Color-full and eye-catching: aniconog-
raphy of Liguus land shells (Gastropoda: Orthalicidae).
— Archiv fiir Molluskenkunde 143: 1-19.

BREURE, A.S.H. & HEER, S.R. DE, 2015. From a ‘domestic
commodity’ to a ‘secret of trade’: snails and shells of land
mooluscs in early (mainly 16th and 17th century) visual
arts. — Basteria 79: 81-97.

BREURE, A.S.H. & SCHOUTEN, J.R., 1985. Notes on and de-
scriptions of Bulimulidae (Mollusca, Gastropoda), III. —
Zoologische Verhandelingen Leiden 116: 1-98.

CHEMNITZ, J.H., 1786. Neues systematisches Conchylien-
Cabinet 9 (2). Raspe, Niirnberg, xxvi + 194 pp.

CLENCH, WJ,, 1934. New mollusks in the genus Liguus
from Cuba and the Isle of Pines. West Indian mollusks,
8. — Occasional Papers of the Boston Society of Natural
History 8:101-124.

FISCHER, P. & Crossg, H., 1871-1878. Etudes sur les mol-
lusques terrestres et fluviatiles du Mexique et du Gua-
temala: 1-702, pls 1-31. In: MILNE-EDWARDS, H. (ed.),
Mission scientifique au Mexique et dans IAmérique
Centrale, ouvrage publié par ordre de S.M. TEmpéreur
et par les soins du Ministre de I'Instruction publique.
Recherches zoologiques pour servir a I'Histoire de la
faune de 'Amérique Centrale et du Mexique, 7 (1). Impri-
merie Impériale, Paris.

GONZALEZ-GUILLEN, A., KRULL, E & LAJONCHERE-PONCE DE
LEON, L.A,, 2018. Liguus. The flamboyant tree snails: 1-498
(+ 88 pp. on accompanying CD). E. Krull, Tierre Verde.

Gouk, PM., 1983. The union of arts and sciences in the
eighteenth century: Lorenz Spengler (1720-1807), artis-
tic turner and natural scientist. — Annals of Science 40:
411-436.

HERRMANNSEN, A.N., 1847-1849. Indicis Generum Malaco-
zoorum primordia, 2: xxix—xliii, 1-717. Fischer, Cassel.
ICZN 1999. International Code of Zoological Nomenclature,
4th edition. Available online at https://code.iczn.org/

(accessed 15 February 2021).

MARTENS, E. VON, 1865. Uber die mexikanischen Binnen-
Conchylien aus der Sammlungen von Deppe und Uhde
im Berliner Museum. — Malacozoologische Blitter 12
1):1-78.

MARTENS, E. vON, 1873. Die Binnemollusken Venezuela’s. —
Festschrift zur Feier des 100 jahrigen Bestehens des Gesell-
schaft fiir naturforschende Freunde zu Berlin: 157-225.

MotLruscaBASE, 2021. Buccinum zebra O.F. Miiller, 1774.
Available at http://molluscabase.org/aphia.php?p=tax
details&id=1299478 (accessed 15 February 2021).

MULLER, O.F, 1774. Vermium terrestrium et fluviatilium,
seu animalium infusorium, Helminthicorum, et testace-
orum, non marinorum, succincta historia, 2: i-xxxvi,
1-214, 10 unnumbered pages. Havniae et Lipsiae, apud
Heineck et Faber, ex officina Molleriana.

PAPAVERO, N. 1971. Essays on the history of Neotropical dip-
terology, 1: i-vii + 1-216. Museo de Zoologia, Universidade
de Sao Paulo, Sao Paulo.

PFEIFFER, L., 1856. Zur Gattung Orthalicus Beck. — Malako-
zoologische Blitter 3: 186-187.

P1LsBRY, H.A.,1899. American Bulimulidae: North American
and Antillean Drymaeus, Leiostracus, Orthalicinae and
Amphibuliminae. — Manual of Conchology (2) 12: [i-]iii,
1-258.

P1LsBRY, H.A., 1929. Bolten’s species of Liguus. — The Nau-
tilus 42: 141.

RaAHEEM, D.C., TAYLOR, H., ABLETT, J., PREECE, R.C., ARA-
vIND, N.A. & NaGgs, F, 2014. A systematic revision of
the land snails of the Western Ghats of India. — Tropical
Natural History, Supplement 4: [i-]xiv, 1-294.

REHDER, H.A., 1945. Buccinum zebra Muller, the type of
Orthalicus. — The Nautilus 59: 29-31.

RicHARDSON, C.L., 1993. Bulimulacea: catalog of species.
Amphibulimidae, Anadromidae, Grangerellidae, Odon-
tostomidae, Orthalicidae. — Tryonia 27: [i-]v, 1-164.

SEBA, A. [ed. Vosmaer, A.], 1759. Locupletissimi rerum nat-
uralium thesauri accurata descriptio et iconibus artificio-
sissimus expressio per universam physices historiam, III:
[26 +] 212 pp. Janssoni-Waesbergios, Amstelardami.

STREBEL, H. 1909. Revision der Unterfamilie der Orthalici-
nen. — Jahrbuch der Hamburgischen Wissenschaftlichen
Anstalt 26, Beiheft 2: 1-191.

STREBEL, H. & PFEFFER, G., 1882. Beitrag zur Kenntnis der
Fauna mexikanischer Land- und Siisswasser-Conchylien.
Unter Beriicksichtigung der Fauna angrenzender Ge-
biete, 5: 1-144. G.J. Herbst, Hamburg.

BASTERIA 85 (2): 115




