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8
ChondRinidae taxonoMy Revisited: 

new synonyMies, new taxa, 
and a CheCKlist oF sPeCies and suBsPeCies(MollusCa: gastRoPoda: PulMonata) 

B. KoKshooRn& e. gittenBeRgeR

disClaiMeR

this work is not issued for puposes of zoological nomenclatureand is not published within the meaning of the international Code of zoological nomenclature (1999)(see article 8.2)
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“Chaos is found in the greatest abundance wherever order is being sought.
It always defeats order, because it is better organized.”

- Ly Tin Wheedle -
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introduction
the subdivision of the land snail family Chondrinidae into four subfamilies, viz.Chondrininae, gastrocoptinae, hypselostomatinae and aulacospirinae, by zilch(1959), does not reflect the phylogenetic relationships of these taxa. For that andother reasons these four taxa have currently been raised to family status (wade etal., 2006; tongkerd et al., 2004). here we accept that classification. as a consequence,the family Chondrinidae is restricted to the six (western) Palaearctic genera Granariaheld, 1837, Granopupa Boettger, 1889, Solatopupa Pilsbry, 1917, ChondrinaReichenbach, 1828, Abida turton, 1831, and Rupestrella Monterosato, 1894. thesegenera are quite different in speciosity and biogeographically.the widely accepted nomenclature of the mainly european representatives ofthe Chondrinidae is largely based on the monograph by gittenberger (1973).however, since its publication several new taxa have been described, and some par-tial revisions were published. the monograph is also incomplete, especially sincethe genus Rupestrella, and the polytypic species Granaria frumentum (draparnaud,1801) sensu lato, and Chondrina farinesii (des Moulins, 1835) and conchologicallysimilar species, are not or only unsatisfactory dealt with. the following account should be seen as mainly corrective and complementaryto the data and conclusions presented by gittenberger (1973). several taxa aredescribed as new, especially in the genera Abida and Chondrina. some taxa areredescribed in english. Many illustrations, showing intra- and interspecific varia-tion supplement the verbal characterizations. For many species we also refer to thedescriptions by Kerney & Cameron (1979).

materials and methods
the material used in this study was mainly obtained from the collection of thenational Museum of natural history, leiden, the netherlands. this institute alsokeeps the extensive collection of Mr. altimira aleu and many samples donated byMr. vilella tejedo, with a vast number of chondrinids from the iberian peninsula. amajor collecting effort by two students from leiden university, Ms. M. van schoorand Ms. i. erkelens, who collected Chondrina species on the iberian peninsula, great-ly improved our knowledge on the morphology and distribution of these taxa. theircollection was donated to the leiden Museum. additional chondrinid material fromitaly, France, spain and Portugal was collected during fieldwork by the authors dur-ing the period 2004-2007. the collection of the zoological Museum, amsterdam,was used to extent our knowledge of the distribution of the Chondrinidae species.two private collections were also studied. they were kindly put at our disposalby their owners, viz. Messrs. J.C.a. eikenboom (hellevoetsluis, the netherlands)and ir. h.P.M.g. Menkhorst (Capelle aan de iJssel, the netherlands). the following abbreviations are used: Mnhn (Museum national d’histoirenaturelle, Paris, France), Mhng (Museum d'histoire naturelle, geneva,
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switzerland), MCnB (= Museu de Ciencias naturales, Barcelona, spain), Mvhn (=Museu valencià d’història natural, valencia, spain), RMnh (= national Museumof natural history (formerly ‘Rijksmuseum van natuurlijke historie’, leiden, thenetherlands), sMF (= natur-Museum senckenberg, Frankfurt am Main, germany)and zMa (= zoological Museum, amsterdam, the netherlands).the systematic part of this study deals with the morphology, mainly conchology,and the distributional data of the Chondrinidae. the distributional data were derivedfrom the collections, as well as from detailed literature references (alonso, 1974;alonso, 1977; arrébola Burgos & gittenberger, 1993; arrébola Burgos & gómez, 1998;Bech, 1993; Beckmann, 2002; gittenberger, 1973; Montoya et al., 2001; Pilsbry, 1918[march]; Pilsbry, 1918 [november]; verdcourt, 1963; altimira,1959; altimira, 1960;Martínez-ortí et al., 2004). whenever possible, we add a reference to the Cytochrome oxidase subunit 1(Coi), which has been selected as the preferential ‘genetic barcode’ by the‘Consortium for the Barcode of life’ (CBol: http://barcoding.si.edu). the codes havebeen submitted to nCBi’s online genBank database (http://www.ncbi.nlm.nih.gov/)accession numbers are provided with the taxa. Photographs of shells were made with an olympus motorized stereomicroscopeszx12 with analysis extended Focal imaging software.
systematics

ChondRinidae C.-M. steenBeRg, 1925
Molecular studies (wade et al., 2001, 2006; Kokshoorn & gittenberger, [chapter2, pp. 21-40]) have shown that there exists a deep phylogenetic split within theChondrinidae (fig. 1). there is a clade containing Granaria, Granopupa and

Solatopupa, with as its sister-group a clade of Chondrina, Abida and Rupestrella.whereas Granaria, Granopupa and Abida are genera with ground dwelling snails,
Solatopupa, Chondrina and Rupestrella species occur on vertical, exposed rock faces.thus in both clades species with the contrasting habitat preferences occur. theclades might have evolved because of, or in conjunction with, a shift in habitatchoice. if so, then we have to accept a reversal and parallelism in both clades.Because of these results, we restrict the subfamily Chondrininae for the clade with
Chondrina, Abida and Rupestrella, and introduce the subfamily granariinae for thesister-clade with Granaria, Granopupa and Solatopupa.it is hypothesized that the plesiomorphic bauplan of the apertural teeth, with thepalatalis inferior as the most prominent palatal tooth, is still present in both the
Granaria species and Granopupa granum (see gittenberger, 1973: 26). in Abida there isa modification implying that the two main palatals are equally prominent. in
Solatopupa, Chondrina and Rupestrella species with reduced apertural teeth occur. this parallel reduction is restricted to species occurring on large limestone cliffs. itis likely that in this habitat there is an absence of selection in favour of  a completeset of apertural teeth. 
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granariinae subfam. nov.
type genus: Granaria F. held, 1837.
additional genera: Granopupa o. Boettger, 1889, and Solatopupa h.a. Pilsbry, 1917.
notes. –– this subfamily is rather poor in terminal taxa as compared to theChondrininae. a mere 18 species and subspecies are currently recognized, versusover 100 in the Chondrininae. the oldest fossils known for the Chondrinidae havethe Granaria bauplan, as is exemplified by Granaria bythiniformis (Miller, 1907) and

Granaria multicostulata (gutzwiller, 1905), both from the eocene. in fact, all present-ly known fossils of pre-Pleistocene age are classified with Granaria. this is in strik-ing contrast with what is known for the Chondrininae, where the oldest fossils arefrom the late Pleistocene  (Kokshoorn & gittenberger, [chapter 2]).see also the notes with Granopupa.
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Figure 1. Phylogenetic reconstruction of the Chondrinidae showing the split between the Chondrininae
and granariinae (Kokshoorn & gittenberger, [chapter 2, p. 33]).
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Granopupa o. Boettger, 1889
type species (by monotypy): Pupa granum draparnaud, 1801.
notes. – only a single Granopupa species is actually recognized. according to themolecular analysis it takes a basal position in the granariinae. see also the noteswith Granaria.

Granopupa granum (draparnaud, 1801)
type locality: France.
notes. – this species has by far the widest distribution of all chondrinids. it haseven been reported from ascension island, in the middle of the atlantic ocean(7.94w 14.36s) (ashmole & ashmole, 1997). the species is found in Portugal andspain, in the Mediterranean zone and eastwards to iran and afghanistan(gittenberger, 1973: 40) and the arabian peninsula (neubert, 1998: 365, fig. 51; 367,fig. 52). the record from northern somalia (verdcourt, 1963: 408-409; gittenberger,1973) is based on the description of Granopupa somalensis verdcourt, 1963. however,that species should be classified with Rupestrella. hence the southernmost distribu-tion of Granopupa is found in tunisia, algeria and Morocco.

Granaria F. held, 1837
type species (design. herrmannsen, 1847: 488): Pupa frumentum draparnaud, 1801.
notes. – the genus Granaria is disjunctly represented by 7 extant species, in avery large area, reaching from western europe in the west towards iran in the east.two species groups can be distinguished on the basis of distributional data, i.e. awestern group, represented from the iberian peninsula to the Balkans and a poorlyknown eastern group, known after few samples from iran, Pakistan, oman andyemen. the phylogenetic relationships of the latter group of conchologically simi-lar species, probably forming a clade, is uncertain. Maybe the eastern group ofalleged Granaria species is more closely related to Granopupa. Because conchological,autapomorphic character states are unknown, their classification will remain prob-lematic as long as both anatomical and molecular data are not available. 

Granaria frumentum (draparnaud, 1801)
type locality: France.
notes. – sólymos & domokos (1999) found a positive correlation between shellheight and mean annual temperature, and a negative correlation between shellheight and precipitation.
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Granaria frumentum  illyrica (Rossmässler, 1835)
type locality: the Balkans.
notes. – several authors (e.g. Klemm, 1973; Kerney & Cameron, 1979; Falkner etal., 2002) deal with G. illyrica as a separate species next to G. frumentum. however,in the absence of new information, we follow gittenberger (1973) in considering G.

f. illyrica and G. f. apennina (Küster, 1850) subspecific taxa. we are not convinced that
G. f. frumentum and G. f. illyrica may occur sympatrically without being connectedby intermediate populations in a hybrid zone. Granaria f. illyrica varies considerablyin conchological characters and may be considered polytypic, as is suggested by ourpreliminary molecular data. it  reaches from se austria and hungary far south intothe Balkans.  

Granaria variabilis (draparnaud, 1801)
type locality: France.

Granaria stabilei (von Martens, 1865).
type locality: italy, torino, susa in the dora Riparia valley; 500-600 m altitude.
notes. – next to the nominal subspecies, G. stabilei anceyi (Fagot, 1881) is recog-nized as a separate taxon by some authors (Falkner et al., 2002: 108; Pavon, 2005).according to Falkner et al. (2002: 108), G. s. stabilei is restricted to the italian-Frenchmain alpine chain, where it is hardly ever found below altitudes of 1800 m, where-as G. s. anceyi occurs in the Mediterranean coastal mountains of the French depart-ments of Bouches-du-Rhône and var, at medium to low altitudes. shells of the lat-ter subspecies are said to be more slender, with more prominent apertural teeth andradial sculpture. although usually found in sheltered habitats, the species may co-occur with

Chondrina avenacea on sw exposed vertical rockfaces. this was observed in theitalian part of the alpes-Maritimes (BK, personal observation).
Granaria braunii (Rossmässler, 1842)

type locality: France, aude, Carcassone. according to Moquin-tandon (1856: 379) this locality is
incorrect (see gittenberger, 1973: 57), but this has no consequences for the current interpretation of this
species.

Granaria braunii marcusi gittenberger & Ripken, 1993 
type locality: spain, alicante, slope of a barranco e of urbanización verde Pino, 2 km s of Benitachell

(utM BC58).
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Granaria arabica (dohrn, 1860)
type locality: arabia.

Granaria lapidaria (hutton, 1849)
type locality: Pakistan, Quetta, nw of the Bolan pass.

Granaria persica gittenberger, 1973 
type locality: iran, seauch, in the mountains se of Kermãn; 2290 m altitude.
notes. –– Recently, the species was recorded in oman (RMnh 97627: h. dekker& F.g. de Ceuninck van Capelle leg. 2004)

Solatopupa h.a. Pilsbry, 1917
type species (by original designation): Bulimus similis Bruguière, 1792.
Boata (1988, 1991) has reconstructed a phylogeny for the genus using karyologi-cal data, and molecular (allozymes) and morphological characters. her workrevealed the existence of a cryptic species, for which the name S. juliana (issel, 1866)was available. Ketmaier et al. (2006) provided a phylogeny reconstruction for thegenus on the basis of dna sequencing data. in that reconstruction S. cianensis takesa basal position among the Solatopupa species, which is not congruent with the find-ings of Boata (1988, 1991). Kokshoorn & gittenberger [chapter 2] demonstrated thatthe position of S. cianensis is ambiguous, as is the deeper phylogeny of the genus. Microsatellite markers for all species have been developed by Matamoro vidal etal. genBank accession numbers: eF450054 – eF450062).

Solatopupa cianensis (Caziot, 1910)
type locality: France, alpes-Marittimes, gorges du Cians, south of Beuil, right side of the river; 1200

m altitude.
notes. – this species occurs solely on red porphyre rocks in two gorges, duCians and de daluis, in the alpes-Maritimes. according to Ketmaier et al. (2006) itshows several plesiomorphic character states, but this is not convincingly substan-tiated. anyway, S. cianensis differs markedly from the other Solatopupa species. see also gittenberger (1973: 62-81) for data on the other taxa in Solatopupa.
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ChondRininae steenBeRg, 1925
Abida w. turton, 1831

type species (by monotypy): Pupa secale draparnaud, 1801.
all the Abida species occur in the mountain chain formed by the Pyrenees andthe Cantabrian Mts. only A. polyodon and especially A. secale additionally occur else-where. this genus has been the subject of a phylogenetic study by Kokshoorn &gittenberger [chapter 6, pp. 73-98]. 

PolytyPiC ABIDA SECALE

Abida secale (draparnaud, 1801)
type locality: France.
notes. – since the last comprehensive study on this species (gittenberger, 1973),two subspecies have been added to this extremely polytypic species. Four more areadded here. the molecular data support the monophyly of A. secale s.l. as interpret-ed by gittenberger (1973). these data also suggest that relatively recently there hasbeen a hybridization between A. attenuata (Fagot, 1886) and A. secale (Kokshoorn &gittenberger, [chapter 6]), resulting  in introgression of the A. attenuata mitochondri-on into A. secale. this obscured the phylogenetic relations between the populationsand subspecies in A. secale. gittenberger (1973) postulated that A. secale forms a ring species complex. on thebasis of samples of shells kept in museum collections, he suggested that the extrememorphological variation in the sierra del Cadí, with a complex system of clines,locally resulted in intraspecific reproductive isolation. using newly collected mate-rial with more precise locality data for biogeographical, morphological and molec-ular studies, we could neither confirm nor convincingly falsify the ring speciesmodel. For the moment being, we still prefer to unite a large group of subspecifictaxa under the heading of a single species, i.e. A. secale s.l. the intra- and intersub-specific morphological variation does not prevent the delimitation of subspeciesthat are geographically coherent (but see Bech & viader, 1996)  and more or lessclearly interconnected.the results generated by dna sequencing show that A. secale secale dispersedinto its present range across europe from its origin in or near the segre valley innorthern spain. Morphologically the nominate subspecies is most closely linked tothe subspecies found in southern France, i.e. A. s. boileausiana, A. s. saxicola and A. s.

andorrensis. Based on extensive collections in that area, we concluded that there is adifferentiation between subspecies with a more northerly and those with a moresoutherly distribution in northern spain. Abida s. andorrensis (with A. s. ionicae) and
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A. s. brongersmai are linked by intermediates in the west and north of the segre val-ley. the molecular data suggest that A. s. brongersmai and A. s. brauniopsis are  linkedby the high-altitude taxa A. s. cadiensis and A. s. cadica across the Cadí and Moixerómountain ranges, although shell forms intermediate between A. s. cadiensis and A.
s. cadica are not known. south of the Cadí-Moixéro mountain ranges A. s. tuxensisand A. s. lilietensis are found, linked by intermediates. Further eastwards, A. s. lili-
etensis gradually changes into A. s. affinis, which is linked by intermediates to A. s.
margaridae, with A. s. merijni across the Moixéro range. Because of their shell mor-phology and distribution, and not contradicted by the molecular data, the taxaoccurring further south, i.e. A. s. bofilli and A. s. meridionalis, are classified with thesouthern group. since specimens intermediate between A. s. andorrensis and A. s.
tuxensis are also known (gittenberger, 1973; personal observations), this series oftaxa cannot be separated from A. secale.Based on these observations, we suggest a scenario with temporary isolationbetween a northern and a southern group of populations,  resulting in a morpho-logical differentiation with the unique development of a protruding aperture in the‘andorrensis-brongersmai-brauniopsis-cadica’ group. there are minor climatic differ-ences throughout the area, but we were not able to correlate any of these with poten-tially adaptive conchological characteristics. the scenario presented here wouldexplain the absence of intermediates between geographical neighbouring taxa like
A. s. brongersmai and A. s. margaridae, and A. s. tuxensis – A. s. brauniopsis – A. s. lili-
etensis. unfortunately, there is no fossil record for Abida; this makes it impossible toverify these hypothesized events or to suggest a timeframe. the distribution of the subspecies in the Cadí area is shown in figure 2. the dis-tributional patterns in ne spain outside this area are shown in figure 3. these mapsare based on records from three major dutch collections of Chondrinidae, viz. thenational Museum of natural history (leiden), the zoological Museum(amsterdam) and the private collection of Mr. J. eikenboom (hellevoetsluis). onlythose samples were included that contained 1 km utM or other comparably accu-rate geographical data. a few records from the literature (gittenberger, 1973; Bech,1993; Martínez-ortí et al., 2004) were added if these data were sufficiently accurate.

Abida secale secale (draparnaud, 1801) (pl. 1 figs a-J)
Pupa secale draparnaud, 1801: 59. type locality: France. lectotype: Museum of natural history,

vienna 77709.
description (after gittenberger, 1973). – shell more or less slender, cylindro-con-ical, with 8 1/4-9 5/8 weakly to moderately inflated whorls, sculptured with irregu-larly placed, weak to rather prominent axial ribs. Body whorl obliquely flattened,not or only slightly narrowed, with an indistinct keel and an indistinct indentation at the position of both the infrapalatalis and the palatalis superior. the palatal side ofthe aperture slightly leaning forward (in lateral view). umbilicus open, partly
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obscured by the last part of the body whorl. shell height, 6.0-9.5 mm; width, 2.0-2.9mm. the parietal edges of the aperture are connected by a faint to barely visible callus. angularis mostly connected with spiralis. subangularis partly fused with angularis.Parietalis present. Columellaris reaching further than the columella in front, but notto the edge of the aperture. infracolumellaris as prominent as the columellaris orsomewhat smaller. a third, much less developed columellar fold, the basalis, is oftenpresent. infrapalatalis, palatalis inferior and palatalis superior are hardly to clearlyindented or interrupted, reaching in front to the edge of the aperture. at theanterodorsal palatal centre a suprapalatalis and a suturalis are present.genetic barcode. – genBank accession numbers eu395399 - eu395415, eu395427.notes. – Abida secale secale is somewhat variable in size across its range (see pl. 1figs g, h). however, the apertural dentition is very uniform. this also accounts forsamples from high altitudes in the alps (i.e. pl. 1 fig. i). this is strikingly differentfrom the situation in the Pyrenees, where shell morphology varies conspicuously withthe altitude (Kokshoorn & Bos, [chapter 7]). 
Abida secale saxicola (Moquin-tandon, 1843) (pl. 1 figs K-l)

Pupa saxicola a. Moquin-tandon, 1843: 174 [9]. type locality (after Moquin-tandon, 1856: 366; see
also gittenberger, 1973: 94): France, Pyrénées-orientales, villefranche-de-Conflent.

Abida secale petrophila (Fagot, 1888). gittenberger, 1973: 94.
description (after gittenberger, 1973). – shell slender to very slender, cylindro-conical, with 8 3/4-10 weakly inflated whorls, sculptured with regularly placed axialribs. Body whorl obliquely flattened, not narrowed, with an indistinct keel. a slightexternal indentation accompanies the palatalis superior, a stronger one correspondswith the infraparietalis. the palatal side of the aperture slightly leaning forward (inlateral view). umbilicus open. shell height, 6.8-8.8 mm; width, 2.2-2.7 mm.apertural lip moderately to strongly thickened, sometimes with some minor pli-cae; parietal edges connected by a faint callus. angularis connected with spiralis.subangularis lamelliform, prominent. a more or less well developed infraparietalisis present. Columellaris longer than infracolumellaris, reaching the edge of the aper-ture. infrapalatalis, palatalis inferior and palatalis superior clearly indented andreaching up to the edge of the aperture. a suprapalatalis and a weak suturalis arepresent at the dorsal anterodorsal palatal centre. genetic barcode. – genBank accession number eu395398.

Abida secale boileausiana (Küster, 1845) (Pl. 1 figs M-n)
Pupa boileausiana Küster, 1845: pl. 13 figs 21-23. type locality: France, ariège, vicdessos.
description (after gittenberger, 1973). – shell rather fragile as compared to other

A. secale forms, less slender and more conical, with 7 3/4-9 1/2 whorls, which are 
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weakly to moderately inflated and sculptured with regularly placed, axial ribs.Body whorl obliquely flattened, not or only slightly narrowed and without keel. a slight external indentation accompanies the palatalis superior, just behind the aper-tural edge. the palatal side of the aperture slightly leaning forward (in lateral view).umbilicus open. shell height, 5.4-7.4 mm; width, 2.2-2.5 mm.apertural lip moderately to strongly thickened; its parietal edges connected by 
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a faint callus.angularis connected with spiralis. subangularis more or less prominent. infraparietalis present. Columellaris clearly stronger and longer than infracolumel-laris, gently curving upward to the edge of the aperture. infrapalatalis, palatalisinferior and palatalis superior clearly indented and reaching up to the edge of theaperture. at the anterodorsal palatal centre, a suprapalatalis and a weak suturalisare present. aperture narrowed by the strongly developed columellar and parietalfolds; distances between those folds smaller than their own height.genetic barcode. – genBank accession number eu395344.
Abida secale andorrensis (Bourguignat, 1863) (pl. 2 figs a-F)

Pupa andorrensis Bourguignat, 1863: 153. (or: Mollus ques de san-Julia de loria: 24). type locality:
andorra, santa Juliá de lória. lecto type: Colln Bourguignat, Museum of natural history, geneva.
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description (after gittenberger, 1973). – shell slender, cylindro-conical tofusiform, with 8 5/8-10 3/4 weakly inflated whorls, sculptured with regularlyplaced, moderate to strong axial ribs. the sculpture is often partially obsolete. Bodywhorl obliquely flattened and more or less clearly narrowed, with a strong keel. aslight external indentation accompanies the palatalis superior, at the position of theinfraparietalis the apertural lip is mostly slightly indented. the palatal side of theaperture appears vertical (in lateral view). umbilicus open. shell height, 7.3-11.8mm; width, 2.4-3.5 mm.apertural lip strongly thickened, continuing along the parietal side or aperturewith a more or less prominent parietal callus. Rarely the aperture protrudes up to0.2 mm. angularis connected with spiralis. subangularis lamelliform, more or lessprominent. infraparietalis well developed. Columellaris reaching only slightly fur-ther than the columella in front, conspicuously broader than the other lamellaethere and ending abruptly, or sometimes connected with an indistinct fold on theapertural lip. infracolumellaris longer, often reaching the apertural edge.infrapalatalis, palatalis inferior and palatalis superior clearly indented and reachingup to the edge of the aperture. at the weak anterodorsal palatal center, a supra-palatalis and often a suturalis are present. at the apertural edge several more or lessindistinct or more prominent folds may be present.genetic barcode. – genBank accession numbers eu395339 - eu395342.notes. – Abida s. andorrensis was reported from the northeastern part of the segrevalley, between Martinet and Prullans (gittenberger, 1973). we consider this a dubi-ous record, since this subspecies has not been found there during surveys in 2004-2006. Maybe atypical specimens of A. s. brongersmai (see for instance pl. 4 figs B-C)have been misidentified. however, A. s. andorrensis does occur in spain. it has beenrecorded from the area around nargó, west of the segre river, as well as from theParque nacional aigûes tortes, 5 km ne of Bohi (Boi) (lerida). south of  nargóforms that are intermediate between A. s. andorrensis and A. s. tuxensis (pl. 2 figs d-F) are found.
Abida secale tuxensis (westerlund, 1902) (pl. 2 figs g-K)

Pupa (Torquilla) tuxensis westerlund, 1902: 40. type locality: tuxent, lérida, spain. lectotype:
Museum of natural history, göteborg 2252. 

description. – shell slender or very slender, more or less cylindro-conical, with 77/8 to 10 1/2 whorls, sculptured with regularly placed axial ribs. Body whorlobliquely flattened, slightly narrowed, with a very indistinct keel. Palatalis superioraccompanied by a clear external indentation of the apertural lip. Palatal side of theaperture very slightly leaning forward (in lateral view). shell height, 10.2-13.8 mm;width, 3.1-3.7 mm. the greatest width is found approximately halfway the height ofthe shell. umbilicus open.
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apertural lip moderately to strongly thickened; parietal edges connected by veryfaint callus. angularis and spiralis connected, with a slight indentation or a weakcallus. subangularis present, partly attached to angularis. Parietalis present, infra-parietalis only when more undefined folds are present on the apertural lip.Columellaris reaching more or less far beyond the columella in front; not truncated.infracolumellaris and columellaris about equally well developed. the infrapalatal-is, the palatalis inferior and the palatalis superior are hardly to clearly incised orinterrupted. they reach up to the edge of the aperture. at the anterodorsal palatalcenter a suprapalatalis and often a suturalis are present.genetic barcode. –– genBank accession numbers eu395416 - eu395426.notes. – this subspecies has not been distinguished from A. s. lilietensis bygittenberger (1973). however, in A. s. tuxensis the shell is generally larger and morecylindrical than in A. s. lilietensis, which is characterized by more spindle-shaped,often smaller shells. the two subspecies occur allopatrically (fig. 2).
Abida secale lilietensis (Bofill, 1886) (pl. 3 figs a-h)

Pupa lilietensis Bofill, 1886: 155. type locality: la Pobla de lillet, Barcelona, spain. lectotype: Museo
de zoologia, Barcelona.

description. – shell slender, more or less cylindro-conical to fusiform, with 1 1/4-1 3/4 protoconch whorls and an additional 7 7/8 to 8 5/8 whorls, sculptured withfine, regularly placed axial ribs. Body whorl obliquely flattened, slightly narrowed,with a very indistinct keel. Palatalis superior accompanied by a clear external inden-tation of the apertural lip. Palatal side of the aperture slightly leaning forward (inlateral view). height, 8.2-10.9 mm; width, 2.4-3.1 mm. greatest width at approxi-mately half the height of the shell. umbilicus narrowly open.apertural lip moderately to strongly thickened; its parietal edges connected bya very faint callus. angularis and spiralis connected by a faint callus or not at all.subangularis present, partly attached to angularis. Parietalis and often a faint tostrong infraparietalis are present. Columellaris reaching slightly to clearly beyondthe columella in front, front end not truncated. infracolumellaris and columellarisequally well developed. infrapalatalis, palatalis inferior and palatalis superior hard-ly to clearly incised or interrupted, reaching up to the edge of the aperture. at theanterodorsal palatal center, a suprapalatalis and often a suturalis are present.genetic barcode. – genBank accession numbers eu395385 - eu395393.notes. – Abida s. lilietensis is somewhat variable across its range, with forms thatare intermediate to A. s. affinis. there can be variation in apertural shape and shellshape within a single population (i.e. pl. 3 figs e-F)
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Abida secale affinis (Rossmässler, 1839) (pl. 3 figs i-M)
Pupa affinis Rossmässler, 1839: 26. type locality: France, Pyrénées-orientales, la Preste. holotype:

natur-Museum senckenberg, Frankfurt 3890.description (after gittenberger, 1973). – shell very slender, fusiform or some-what cylindro-conical, with 8 1/4-9 5/8 weakly to moderately inflated whorls, sculp-tured with more or less regularly placed, weak to strong axial ribs. Body whorlobliquely flattened, not or only slightly narrowed, with a very indistinct keel and avery short basis. Palatalis superior accompanied by an external indentation in theapertural lip. Palatal side of the aperture slightly leaning forward (in lateral view).umbilicus narrowly open. shell height, 6.0-11.3 mm; width, 2.0-2.9 mm.apertural lip moderately thickened; its parietal edges connected by a very faintcallus. angularis not connected with spiralis, a short subangularis is present.Parietalis well developed, situated deep inside body whorl and not visible in frontalview. infraparietalis only present when there are more weak folds on the aperturallip. Columellar lamellae weakly developed, reaching hardly beyond the columella.infrapalatalis, palatalis inferior and palatalis superior are more or less indented orinterrupted, reaching up to the edge of the aperture. suprapalatalis and weak sutu-ralis present at dorsal to posterodorsal palatal center.genetic barcode. – genBank accession numbers eu395329 - eu395338.
Abida secale elegantissima gittenberger, 1973 (pl. 3 fig. n)

Abida secale elegantissima gittenberger, 1973: 108. type locality: Coll de sta. Maria de Finestras, sierra
de Finestras, gerona, spain. holotype: Museo de zoologia, Barcelona.

description (after gittenberger, 1973). –– shell fusiform, more slender than anyother Abida species or subspecies, with 9 3/4-11 moderately inflated whorls, sculp-tured with more or less regularly placed, weak axial ribs. Body whorl obliquely flat-tened, narrowed with an indistinct keel and a very short basis. Palatal side of aper-ture slightly leaning forward (in lateral view). umbilicus very narrowly open. shellheight, 8.9-10.9 mm; width, 2.3-2.7 mm. the maximum width is reached approxi-mately halfway the total shell height.apertural lip strongly thickened; its parietal edges connected by a thin callus.angularis weakly connected with spiralis or separated. subangularis inconspicu-ous. Parietalis inconspicuous in frontal view, but increasingly higher deeper insidethe body whorl. infraparietalis often present, as well as several weak folds on theapertural lip. Columellaris longer than infracolumellaris, reaching up to the edge ofthe aperture. a basalis is also present. infrapalatalis, palatalis inferior and palatalissuperior are more or less clearly indented or interrupted, reaching up to the edge ofthe aperture. suprapalatalis and sometimes a weak suturalis present at posterodor-sal palatal center.notes. – extensive fieldwork in the area, with repeated visits to the supposedtype locality, did not yield any specimens of this subspecies. this very characteris-
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tic form has either gone extinct in the recent past, or the locality data added to thesample are incorrect.
Abida secale brongersmai gittenberger, 1973 (pl. 4 figs a-e)

Abida secale brongersmai gittenberger, 1973: 115. type locality: spain, lérida, road to alás, near torres,
right side of the river segre, east of la seu d’urgell. holotype: national Museum of natural history
(RMnh), leiden 54778.

description (after gittenberger, 1973). – shell slender cylindro-conical tofusiform, with 9 1/4-11 1/4 weakly to moderately inflated whorls, sculptured withregularly placed, fine axial ribs. initial teleoconch whorls often without sculpture.Body whorl obliquely flattened, slightly narrowed, with a distinct keel. Palatalissuperior accompanied by a slight to moderately prominent indentation, infra-palatalis with conspicuous external indentation just behind apertural lip. Palatalside of the aperture vertical or slightly leaning backwards (in lateral view).umbilicus moderately wide, circular. shell height, 8.0-11.2 mm; width, 2.8-3.3 mm.aperture roundish. apertural lip strongly thickened, continuous across the pari-etal side, often protruding up to 1 mm. angularis relatively high near the aperturebut quickly decreasing in prominence, reaching past the front end of the parietalis,not or more or less clearly connected with spiralis. subangularis well developed, notconnected to angularis. Parietalis and infraparietalis well developed. several weakto strong folds may be present on the apertural lip. Columellaris ending abruptly onthe columella, clearly broader than the other lamellae there. infracolumellaris,reaching further beyond the columella, often connected with a lamella on the aper-tural lip. infrapalatalis, palatalis inferior and palatalis superior indented, reachingup to the edge of the aperture. at the anterodorsal palatal center a suturalis, anequally long or longer suprapalatalis and often a short basalis are present.genetic barcode. genBank accession numbers eu395348, eu395357 - eu395367.notes. – Both shell sculpture and apertural protrusion vary in this conspicuoussubspecies. this variation is partly correlated with altitude (Kokshoorn & Bos,[chapter 7; pl. 4 figs a-C]). in the easternmost part of its present range A. s. brongers-
mai occurs close to A. s. margaridae, but intermediate populations are not known(Kokshoorn & gittenberger, [chapter 6]). this might be due to the introduction of A.
s. brongersmai in the area north of Pedra (se of Bellver de Cerdanya). in that area,limestone rocks have been used for the construction of walls, creating an artificialhabitat  for A. secale (Kokshoorn & gittenberger, [chapter 6: 88, fig. 3]). Maybe therocks originated from the region where A. s. brongersmai occurs.

Abida secale margaridae Bech, 1993 (pl. 4 figs F-K)
Abida secale margaridae Bech, 1993: 50-51. type locality: spain, lérida, road to Collado de toses,

between das and urús. holotype: Museo de zoologia, Barcelona.
Material. – the following description of this subspecies is based on material collected near (or at) the
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type locality (RMnh 100613); spain, gerona, road from das to Masella (gi-404), 1 km se of das (= 1.5
km s of alp), 1,325 m alt., 42.36127°n / 1.87672°e.

description (n=13). – shell slender, elongated cylindro-conical, with 9 1/4-10 6/8weakly inflated whorls, sculptured with regularly placed axial ribs. Body whorlobliquely flattened, slightly narrowed, with a distinct keel. Palatalis superior accom-panied by a clear external indentation of the apertural lip, usually resulting in aslightly concave palatal apertural border. Palatal side of aperture slightly leaningforward (in lateral view). shell height, 10.2-12.3 mm; width (of body whorl), 3.0-3.5mm. the maximum shell width is reached in the upper half of the shell. umbilicuswidely open.apertural lip strongly reflected, moderately to strongly thickened. Parietal edgesusually connected by a thin callus. angularis and spiralis connected, with a slightindentation or a weak callus. subangularis present, partly attached to angularis.Parietalis present, infraparietalis usually present, and if so, accompanied by severalminor folds on the parietal and columellar side. Columellaris reaching more or lessclearly beyond the columella, occasionally up to the apertural lip. infracolumellarisweakly developed, not or hardly reaching beyond the columella. Palatalis inferiorand palatalis superior reaching the edge of the aperture. in frontal view, no morepalatal folds are visible inside the aperture, but there are a suturalis, a suprapalatal-is and an infrapalatalis near the inner end of the two more prominent palatals, as faras ½-¾ whorl from the aperture. genetic barcode. – genBank accession numbers eu395394 - eu395396.notes. – Abida s. margaridae is very variable in shell characters, even within pop-ulations (pl. 4 figs F-h).
Abida secale brauniopsis altimira, 1963 (pl. 5 figs a-g)

Abida secale brauniopsis altimira, 1963: 19. type locality: spain, lérida, gosol, sierra del Cadí.
lectotype: national Museum of natural history (RMnh), leiden 54780.

description (after gittenberger, 1973). – shell slender, fusiform to cylindro-coni-cal, with 8 3/4-9 3/4 weakly inflated whorls, sculpturedwith regularly placed, fineaxial ribs. Body whorl obliquely flattened, narrowed, with a very distinct keel.Palatalis superior accompanied by a slight external indentation. infrapalatalis witha prominent external indentation just behind apertural lip. Palatal side of aperturevertical (in lateral view). umbilicus widely open. shell height, 7.5-10.8 mm; width,2.5-2.8 mm.aperture narrowed, with only slightly curved columellar and palatal sides andbasally a sharp angle. apertural lip strongly thickened, continuous across parietalside, broadly reflected and often protruding up to 1 mm. angularis relatively highnear the aperture but quickly decreasing in prominence, reaching beyond the frontend of the parietalis, not or only weakly connected with the spiralis. subangularisconnected with angularis. infraparietalis obsolete or lacking. Columellaris not
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reaching beyond the columella, clearly broader than the other lamellae at its frontal,abrupt ending. infracolumellaris reaching further beyond the columella but neverup to the apertural lip. infrapalatalis, palatalis inferior and palatalis superior indent-ed, reaching up to the edge of the aperture; some additional minor lamellae areoccasionally present on the palatal apertural lip. at the anterodorsal palatal centera suturalis, a somewhat stronger, but equally long suprapalatalis and a shorterbasalis are present.genetic barcode. – genBank accession numbers eu395345 - eu395347, eu395349- eu395356.notes. – in the sierra del Cadí, south of the Comabona, populations of Abida
secale are found that are intermediate between A. s. brauniopsis and A. s. brongersmai.in these populations the shells share the multitude of folds on the apertural lip with
A. s. brongersmai, but the aperture is still narrowed, not roundish (pl. 5 figs C-e).

Abida secale meridionalis Martínez-ortí, Faci & gómez, 2004 (Pl. 8 figs a-d)
Abida secale meridionalis Martínez-ortí, Faci & gómez, 2004: 63. type locality: spain, teruel,

Cantavieja, 4 km w of Cantavieja along 800P road at rkm 93,5, utM yK1588; 1,460 m alt.
description (after Martínez-ortí et al., 2004). – shell slender, elongated cylindri-cal, with 9 1/2-12 3/4 moderately inflated whorls, sculptured with regularly placedaxial ribs, that are often worn. Body whorl slightly obliquely flattened, somewhatnarrowed, with an indistinct keel. Palatalis superior accompanied by a clear exter-nal indentation of the apertural lip, usually causing the palatal side of the apertureto appear somewhat concave. shell height, 5.4-12.5 mm, width, 2.8-3.1 mm. thegreatest width of the shell is reached in its upper  half. umbilicus narrowly open.apertural lip strongly reflected, moderately to strongly thickened. Parietal edgesusually connected by a more or less prominent callus. angularis and spiralis con-nected with a slight indentation or a weak callus. subangularis present, partlyattached to angularis. strong parietalis and weak infraparietalis regularly present.Columellaris reaches, with an upward curve, up to the apertural lip.infracolumellaris weakly developed, never extending far beyond the columella. athird, indistinct columellar fold may be present. the infrapalatalis, palatalis inferi-or and palatalis superior reach up to the edge of the aperture. the palatalis superi-or regularly forms a swelling on the apertural lip. if so, then this is accompanied byindistict folds. at the anterodorsal palatal center a suprapalatalis may be present.genetic barcode. – genBank accession number eu395397.

Abida secale bofilli (Fagot, 1884) (pl. 8 fig. e)
Pupa bofilli Fagot, 1884: 189. type locality: spain, barcelona, Montserrat. lectotype: westerlund,

naturhistoriska Museet, göteborg.
description (after gittenberger, 1973). – shell slender to very slender, shortly
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cylindrical, becoming conical towards the apex, with  9-10 3/4 weakly inflatedwhorls, sculptured with regularly placed axial striae. Body whorl obliquely flattened, not or only slightly narrowed, with a distinctkeel. infrapalatalis accompanied by a very prominent external indentation in theapertural lip. Palatal side of aperture leaning slightly forward (in lateral view).umbilicus very narrowly open. shell height, 6.9-8.6 mm; width, 2.1-2.5 mm.apertural lip weakly to moderately thickened, connected across the parietal sideby faint callus. angularis connected with spiralis, subangularis present. no infra-parietalis but several minor folds may be present on the apertural lip. Columellarissomewhat more prominent than infracolumellaris, both equally strongly decreasingin prominence towards the aperture, but reaching well beyond the columella.infrapalatalis, palatalis inferior and palatalis superior indented to interrupted,reaching up to the edge of the aperture. suprapalatalis and often a weak suturalispresent at the dorsal palatal center.genetic barcode. – genBank accession number eu395343.
ABIDA SECALE at high altitudes

Populations classified with the following six subspecies, i.e. A. s. cadica, A. s. cadi-
ensis, A. s. vilellai subspec. nov., A. s. peteri subspec. nov., A. s. ionicae subspec. nov.and A. s. merijni subspec. nov., are restricted to relatively high elevations in spainand andorra. in the alps, A. secale populations occur at equally high localities butthere the snails are not or hardly differentiated conchologically. the more or less clearly clinal, altitudinal variation that may be observed in asmall part of the total range of Abida secale does not allow for an objective, sharpdelimitation of the subspecies that are distinguished here from the valleys and themountain summits, respectively. Consequently, the interpretation of ‘intermediate’forms may be somewhat subjective. a morphometric study, assessing altitudinalvariation in A. secale, revealed convergent similarities next to obvious differencesbetween these forms (Kokshoorn & Bos, [chapter 7]). those results enable the fol-lowing description of four new subspecies of A. secale. these forms from high alti-tudes cannot simply be considered illustrative for ecophenotypical variation, sincethey are restricted geographically to a minor part of the large range of A. secale. theyare independent evolutionary lineages with their own diagnostic character states,and are connected to different subspecies occurring at lower altitudes. 
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Key to the high-altitude FoRMs oF A. SECALE [with theiR Ranges]

Abida secale cadica (westerlund, 1902) (pl. 6 figs a-C)
Pupa (Torquilla) cadica westerlund, 1902: 39. type locality: spain, lérida, Collado de tancalaporta,

sierra del Cadí. lectotype: naturhistoriska Museet göteborg 2261.
description (after gittenberger, 1973). –– shell fusiform, relatively short, with 73/4-8 1/2 weakly inflated whorls, sculptured with regularly placed, weak axial ribs.Body whorl obliquely flattened, slightly narrowed, with a very distinct keel.infrapalatalis accompanied by a very clear external indentation just behind apertur-al lip. Palatal side of the aperture slightly leaning forward (in lateral view).umbilicus very narrowly open. shell height, 6.1-7.5 mm; width, 2.2-2.5 mm.apertural lip strongly thickened, continuous across the parietal side, broadlyreflexed and protruding up to c. 0.2 mm. angularis relatively wide near the aper-
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shell with protruding aperture [ sierra del Cadí] . . . . . . . . . . . . . .shell without protruding aperture  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .angularis connected to spiralis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .angularis not connected to spiralis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .shell slender cylindrical, aperture continuous and slightlyprotruded or with strong parietal callus. infraparietalis welldeveloped [ andorra and Pico Mainera, spain] . . . . . . . . . . . . . . .shell more fusiform, aperture discontinued at parietal sideor with weak callus. no infraparietalis present[ sierra Moixero]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .aperture continuous at parietal side  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .aperture not continuous or with only a weak callus . . . . . . . . . . . . . . . . . .infraparietalis present. [ andorra and Pico Mainera, spain]  . . .infraparietalis absent, angularis reaching past front end ofparietalis [ sierra del Cadí] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .infraparietalis absent, angularis reaching approximately tothe front end of the parietalis. [sierra del Cadí]  . . . . . . . . . . . . .Columellar folds reaching beyond columella in front, bothabout equally prominent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Columellar folds not reaching beyond columella, columellarisclearly more prominent than subcolumellaris and parietalis[Pedraforca mtn, spain] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Palatalis superior with strong callous bulb at apertural lip[ sierra Moixero]  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .additional indistinct folds may be present on apertural lip[ sierra del Cadí and Port del Comte]  . . . . . . . . . . . . . . . . . . . . . . .
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ture but rapidly decreasing in prominence inside, reaching beyond the frontal endof the parietalis, hardly separated from the spiralis. subangularis and infraparietal-is missing. Columellaris somewhat more prominent than infracolumellaris, butboth not reaching beyond columella. infrapalatalis, palatalis inferior and palatalissuperior interrupted, reaching up to the edge of the aperture. suprapalatalis and aweak suturalis present at anterodorsal palatal center.genetic barcode. –– genBank accession number eu395368.notes. – additional material of this species collected by the authors (RMnh104126/15) fits the original description by gittenberger (1973), which was based on3 specimens only. however, the size range (shell height and width) has been updat-ed. Abida s. cadica may be considered ‘derived’ from A. s. brauniopsis.
Abida secale cadiensis gittenberger, 1973 (pl. 6 figs d-l)

Abida secale cadiensis gittenberger, 1973: 110. type locality: spain, lérida, Martinet. holotype:
national Museum of natural history (RMnh), leiden 54782.

description (after gittenberger, 1973). – shell cylindro-conical, with 7 3/4-8 1/2weakly to moderately inflated whorls, sculpturedwith irregularly placed, weakaxial striae, rather glossy. Body whorl obliquely flattened, not or only slightly nar-rowed, with a more or less distinct keel. infrapalatalis accompanied by more or lessprominent external indentation. Palatal side of the aperture slightly leaning forward(in lateral view). umbilicus very narrowly open. shell height, 5.2-7.5 mm; width,2.2-2.8 mm.apertural lip weakly thickened, continuous across the parietal side by a verystrong callus at least. angularis not connected with spiralis, ending approximatelywhere a prominent  parietalis begins. subangularis obsolete, a minor knob attachedto the angularis, or missing. infraparietalis absent. Columellaris somewhat moreprominent than infracolumellaris, both not reaching beyond the columella. Palatalisinferior and palatalis superior interrupted, reaching up to the edge of the aperture.infrapalatalis short but prominent at the anterodorsal palatal center, not or onlyvery weakly developed in the frontal part of the palatal folds. suprapalatalis andoccasionally a weak suturalis are present at the anterodorsal palatal center.genetic barcode. –– genBank accession numbers eu395374 - eu395377,eu395383 - eu395384.notes. – Abida s. cadiensis is clearly a high-altitude form, ‘derived’ from A. s.
brongersmai, which looks very different at first sight. however, a series of interme-diates is known from the northern side of the sierra del Cadí, especially from theComabona mtn (pl. 6 figs i-K).
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Abida secale vilellai subspec. nov. (pl. 6 figs M-P)
type series. – spain, lérida. holotype (RMnh 109892): sierra del Comte, Port del Comte, s of tossa

Pelada mtn, 2,100 m alt., escola leg. Paratypes: type locality (RMnh 54960/3); sierra del Cadí, torre del
Cadí mtn, 2,400 m alt., 42.28387°n / 1.56363°e, 04-viii-2004 (RMnh 99118/6).

description (n=10). – shell slender to broadly fusiform, with 8 1/8-8 3/4 moder-ately inflated whorls, sculptured with regularly placed, moderately strong axialribs. Body whorl slightly flattened obliquely and more or less narrowed, without adistinct keel. Palatal side of the aperture slightly protruding. a vague externalindentation may accompany the palatalis superior; at the position of the infrapari-etalis the apertural lip is usually slightly indented. the palatal side of the apertureappears vertical (in lateral view). umbilicus narrowly open. shell height, 6.8-7.7mm; width, 2.6-2.8 mm.apertural lip reflected, thickened, discontinued at  parietal side or connected bya faint callus. angularis not connected to spiralis. subangularis obsolete or absent.Columellaris slightly more prominent than the infracolumellaris and reachingshortly beyond columella. Both lamellae do not extend to the apertural lip. Palatalisinferior and palatalis superior clearly indented, reaching the edge of the aperture.at the inconspicuous, anterodorsal palatal center a vague suprapalatalis and infra-palatalis may be present. differentiation. – the shells are on average larger than those in populations ofthe other high-altitude taxa occurring at comparable altitudes, i.e. A. s. cadiensis, A.
s. cadica, A. s. ionicae, A. s. peteri and A.s. merijni. Abida s. vilellai is most similar to A.
s. tuxensis, differing in size and by a reduction of the number of the apertural teethand their prominence. intermediates between A. s. tuxensis and A. s. vilellai are knowfrom the w-flank of the torre del Cadí mtn. the specimens from the type localitypossess a more strongly reduced apertural dentition than those from the torre delCadí. specimens from the latter locality have a prominent infrapalatalis and some-times a suturalis.etymology. – with great pleasure we have named this subspecies in honour ofthe spanish malacologist Manuel vilella tejedo, President of the associacióCatalana de Malacologia, to acknowledge his long-lasting stimulating work on theCatalan malacofauna.genetic barcode. – genBank accession number eu395372.

Abida secale peteri subspec. nov. (pl. 7 figs a-C)
type series. – spain, lérida, sierra del Cadí, Pedraforca mtn. holotype (RMnh 109890): 2,300 m alt.,

B. Kokshoorn & P. lindenburg leg., 06-viii-2004. Paratypes: type locality (RMnh 99135/23); 2,250 m alt.,
B. Kokshoorn & P. lindenburg leg., 06-viii-2004 (RMnh 54961/6); e-side, c. 50 m below the coll, 2,250 m
alt., B. Kokshoorn & P. lindenburg leg., 06-viii-2004 (RMnh 99136/5).
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description (n=35). – shell slender spindle-shaped, with 7 3/8-8 1/8 slightlyinflated whorls, sculptured with regularly placed, vague axial ribs. the sculpture isoften partially faded. Body whorl slightly flattened and more or less narrowed,without apparent keel. Palatal side of the aperture slightly protruding in the middle(in lateral view). umbilicus widely open. shell height, 5.1-7.3 mm; width, 2.0-2.2mmapertural lip thickened, strongly reflected and discontinous at the parietal sideor connected by a thin callus. angularis not connected with spiralis. subangularisabsent. Columellaris not reaching beyond columella, clearly broader than subcol-umellaris and parietalis. infracolumellaris like columellaris but less prominent.Palatalis inferior and palatalis superior clearly indented and almost reaching theedge of the aperture. at the anterodorsal palatal center a weak suprapalatalis andinfrapalatalis are present. a suturalis is usually absent.differentiation. – this subspecies shares character states with both A. s. lilietensisand A. s. brauniopsis. these two subspecies occur at the foot and along the flanks ofthe mountain, i.e. A. s. brauniopsis on the south- and westside, and A. s. lilietensis onthe ne-flank. the pronounced columellaris, widely open umbilicus and the strong-ly reflected apertural lip point to a relation with A. s. brauniopsis. however, along theeastflank of the mountain, at altitudes from 1,650 to 2,100 m, shells that are clearlyintermediate between A. s. peteri and A. s. lilietensis are found. these specimens havea discontinuous apertural lip and the more slender shape that links these two taxa.
A. s. peteri resembles A. s. cadiensis and A. s. merijni, but differs in that it is somewhatsmaller and less conical and by its very fine striae that are more pronounced in both
A. s. cadiensis and A. s. merijni .etymology. – this subspecies is named after Mr. Peter lindenburg. without hishelp and support, the first fieldwork period of the first author would not have beenpossible. together collecting trips to the peaks of the Pedraforca mtn and the torredel Cadí mtn were made, where material of this new subspecies was collected.genetic barcode. – genBank accession numbers eu395369 - eu395370,eu395373, eu395378.

Abida secale ionicae subspec. nov. (pl. 7 figs d-K)
type series. – andorra. holotype  (RMnh 109059): arinsal (= 8 km nnw of andorra la vella), alt

de la Capa mtn (= 2.8 km wsw of arinsal), 2,500 m alt., 42.56203°n / 1.45567°e, B. Kokshoorn leg., 16-ix-
2007 (fig. 10). Paratypes: type locality (RMnh 109060/20); alt de la Capa mtn, 2,350 m alt., 42.56180°n /
1.45981°e, B. Kokshoorn leg., 16-ix-2007 (RMnh 109061/16);  alt de la Capa mtn, 2,100 m alt. 42.56355°n
/ 1.46659°e, B. Kokshoorn leg., 16-ix-2007 (RMnh 109062/31);  Pal (= 5.6 km nw of andorra la vella), n-
side above town, 42.54618°n / 1.47136°e, B. Kokshoorn leg., 15-ix-2007 (RMnh 109063/30); Pas de la
Casa, 2,100 m alt., “wageningse studenten leg.”, vi-2002 (RMnh 109064/3); Pico Mainera mtn, M. vilella
leg. (RMnh 111881/1 paratype).

description (n=58). – shell slender cylindrical to slightly fusiform, with 7-8 3/4weakly inflated whorls, sculptured with regularly placed, moderate to strong axial
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ribs. the sculpture is often partially obsolete. Body whorl obliquely flattened andmore or less narrowed, with a prominent keel. a slight external indentation accom-panies the palatalis superior; at the position of the infraparietalis the apertural lip ismostly slightly indented. the palatal side of the aperture appears vertical (in later-al view). umbilicus open. shell height, 5.1-7.1 mm, width, 2.0-2.7 mmapertural lip thickened, continuous at parietal side or connected by a more orless prominent callus. occasionally the aperture slightly protrudes. angularis con-nected with spiralis. subangularis lamelliform and more or less strongly developed.infraparietalis prominent. Columellaris reaching only slightly beyond the columel-la, at its front end clearly thicker than the other lamellae; ending abruptly and some-times connected with an indistinct fold on the apertural lip. infracolumellarislonger, often reaching the apertural edge. infrapalatalis, palatalis inferior andpalatalis superior clearly indented and reaching the edge of the aperture. at theweak anterodorsal palatal center a suprapalatalis and often a suturalis are present.at the apertural edge several more or less indistinct folds may be present.differentiation. – Abida s. ionicae differs clearly from A. s. andorrensis. althoughthese subspecies are connected by a series of intermediates, the extremes are easilydistinguishable. shells of Abida s. ionicae are smaller than A. s. andorrensis (5.1–7.1mm versus 9.6-11.8 mm in height ) and much more slender. the former subspeciesis found at c. 1,600 m altitude and higher, whereas A. s. andorrensis is known from c.900-1,500 m altitude. Abida s. ionicae differs from the other high-altitude forms by itsslightly more cylindrical shape and the very prominent axial ribbing. a single shellis known from the province of lérida, spain: Pico Mainera mtn, nw of sort (pl. 7fig. K).ecology. – the subspecies is known from altitudes between 1,600 and -2,700 m,where it occurs in andorra on calcareous schist with limonitized pyrite crystals.etymology. – this subspecies is named after Ms. ionica smeets, a good friend ofthe first author, to celebrate 15 years of friendschip. genetic barcode. – genBank accession number eu395371.
Abida secale merijni subspec. nov. (pl. 7 figs l-Q)

type series. – spain, Barcelona, sierra Moixeró. holotype (RMnh 109891): summit of Pedro dels
Quattre Batlles mtn (tossa d’alp) (= 15 km n of Bagà), 2,530 m alt., 42.31637°n / 1.88965°e, B. Kokshoorn
& M.M. Bos leg., 07-v-2006. Paratypes: type locality (RMnh 104103/30);  Cap del serrat gran mtn (15 km
ne of Bagà), 2,400 m alt., 42.30759°n / 1.91407°e, 07-v-2006 (RMnh 104101/48); ditto, 2,366 m alt.,
42.30759°n / 1.91407°e, 07-v-2006 (RMnh 104083/72); ditto, 2,326 m alt., 42.32549°n / 1.90163°e, 07-v-
2006 (RMnh 104105/33); ditto, 2,163 m alt., 42.29859°n / 1.91423°e, 04-v-2006 (RMnh 104081/108).

description (n=258). – shell slender fusiform, with 6 7/8-9 slightly inflatedwhorls, sculptured with regularly placed, moderate to strong axial ribs. the sculp-ture is often partially worn off. Body whorl slightly flattened obliquely and more orless narrowed, without a distinct keel. Palatal side of the aperture slightly protrud-ing, appears vertical (in lateral view). umbilicus narrowed but open. shell height,
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5.3-7.4 mm, width, 2.3-2.7 mmapertural lip usually strongly thickened, discontinuous at parietal side or con-nected by a thin callus. some very weak folds may be present on the lip. angulariseither connected or not with spiralis. subangularis present, more or less prominent.Columellaris reaching well beyond columella, somewhat more prominent thaninfracolumellaris. Both lamellae occasionally extend to the apertural lip.infrapalatalis, palatalis inferior and palatalis superior clearly indented and reachingthe edge of the aperture. at the weak anterodorsal palatal center a suprapalatalisand often a suturalis are present. the palatalis superior often forms a strong callousbulb at the apertural lip.notes. – in the sample from the peak of the Pedro dels Quattre Battles mtn theapertural dentition is most strongly reduced . the infracolumellaris is hardly visi-ble and does not reach the columella (in frontal view). the subangularis is lackingin this sample. the apertural lip is less strongly thickened than in other (fullygrown) specimens in A. secale. in this sample angularis and spiralis are not connect-ed, but that differs in other populations of this subspecies. differentiation. – Abida s. merijni is most closely related to the two lowland formsthat occur at the foot and along the flanks of the mountain, i.e. A. s. margaridae and
A. s. lilietensis. in A. s. margaridae the angularis is always connected to the spiralis,but this is not so in A. s. lilietensis (and A. s. affinis). this might account for the vari-ability of this character state, as observed in A. s. merijni. the strongly thickened apertural lip and the bulbous callus associated with thepalatalis superior in A. s. merijni can be traced back to A. s. margaridae. a similarlythickened apertural lip is observed in A. s. cadica. however, A. s. merijni differs fromthe latter subspecies by the absence of a protruding aperture, which is characteris-tic for A. s. cadica. see also the differentiation sections for the other high-altitudeforms.etymology. – this subspecies is named after dr. Merijn M. Bos, a good friend ofthe first author, who accompanied him on collecting trips to the summits of thesierra’s Moixeró and Cadí (and back). his help and support were invaluable. genetic barcode. – genBank accession numbers eu395379 - eu395382.

the ReMaining ABIDA sPeCies

Abida ateni gittenberger, 1973 (pl. 8 figs F-g)
Abida secale ateni gittenberger, 1973: 122. type locality: France, Basses-Pyrénées, défilé d’escot, right

side of vallée d’aspe. holotype: RMnh 54882.
description (after gittenberger, 1973). – shell moderately slender fusiform,recalling a Chondrina species in general shape, with 7 1/4-8 weakly to moderatelyinflated whorls, sculptured with regularly placed, weak axial ribs. Body whorlobliquely flattened, not or only slightly narrowed, with an indistinct keel. no appar-ent indentation behind apertural lip. the palatal side of the aperture slightly lean-
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ing forward (in lateral view). umbilicus obscured by the last part of the body whorl.shell height, 5.8-6.9 mm, width, 2.2-2.6 mm.apertural lip moderately to strongly thickened. the parietal edges of the aper-ture are connected by a thin callus. angularis connected with spiralis. subangularisweak. often with an infraparietalis. Columellar lamellae reaching clearly beyondthe columella, without reaching the edge of the aperture. infracolumellaris slightlyless prominent than columellaris. a basalis is often present, which can be as promi-nent as the infracolumellaris. infrapalatalis and palatalis inferior neither indentednor interrupted; in some specimens the palatalis superior is weakly indented. allpalatal folds reaching the edge of the aperture. suprapalatalis present at theanterodorsal palatal centre.genetic barcode. – genBank accession numbers eu395325 - eu395326.notes. -- on the basis of shell characters this species was regarded as a sub-species of A. secale by gittenberger (1973). Molecular studies indicate that it shouldbe considered the sister species of A. vergniesiana, despite the fact that the shells ofboth species are very different (Kokshoorn & gittenberger, [chapter 6]). additionalresearch should make clear whether this result can be confirmed.
Abida attenuata (Fagot, 1886)

type locality: France, aude, défilé de Pierre-lys (valley of the river aude).
description. – this species can be distinguished from all other chondrinidspecies by the subangularis, which is continuous with the slightly erect, parietalborder of the aperture. see gittenberger (1973: 125).genetic barcode. – genBank accession numbers eu395322 - eu395324.notes. – Abida attenuata has a very disjunct distribution, with two small ranges,in se France and n spain, respectively. Molecular studies (Kokshoorn &gittenberger, [chapter 6]) show that we deal with a single species indeed. Abida

attenuata has apparently hybridized with Abida secale in southern France, resultingin introgression of its mitochondrial genome into Abida secale (Kokshoorn &gittenberger, [chapter 6]).
Abida pyrenaearia (Michaud, 1831)

type locality: France, hautes-Pyrénées, Pic de lhyéris se of Bagnères-de-Bigorre.
see Kerney & Cameron (1979: 85).
genetic barcode. – genBank accession number eu395304.notes. – the two taxa united by gittenberger (1973) in a polytypic species as 

A. p. pyrenaearia and A. p. vergniesiana, should be considered separate species thatare not even sister taxa (Kokshoorn & gittenberger, [chapter 6]).
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Abida vergniesiana (Küster, 1850) (pl. 8 figs h-J)
type locality: France, ariège, vicdessos.
genetic barcode. – genBank accession numbers eu395327 - eu395328.notes. – on the basis of shell characters this species was regarded as a subspeciesof A. pyrenaearia by gittenberger (1973). Molecular studies indicate that it should beconsidered the sister species of A. ateni, despite the fact that the shells of bothspecies are very different (Kokshoorn & gittenberger, [chapter 6]). additionalresearch should make clear whether this result can be confirmed.

Abida occidentalis (Fagot, 1888)
type locality: France, hautes-Pyrénées, st. sauveur, the valley of the gave Pau, 
see Kerney & Cameron (1979: 85).
notes. – this species has not been found alive since the 1970’s. however, somerecords of empty shells have been published by dr. M. Bech, who reported thespecies from both andorra (Bech, 1983a) and spain (Bech, 1983b; 1984).

Abida cylindrica (Michaud, 1829)
type locality: France, Pyrénées-orientales, villefranche-de-Conflent.
description. – this species can be distinguished from all other chondrinidspecies, except A. gittenbergeri, by the conspicuously cylindrical shell, with a short,conical apical part. the apertural lamellae a similar to those in A. partioti, which hasa very different shell shape, with an elongated, slender conical, apical part. Mostcharacteristic is the prominent infracolumellaris, encircling the columella, descend-ing initially and the ascending again towards the apertural lip.see also gittenberger (1973: 125) and the notes on A. gittenbergeri.genetic barcode. – genBank accession numbers eu395316 - eu395321.

Abida gittenbergeri Bössneck, 2000
Abida gittenbergeri Bössneck, 2000:  5. type locality: spain, gerona, albanya, valley of the Rio Muga,

c. 1 km above the town, c. 250 m alt., 42°18.54’n / 02°42.25’e. holotype: staatliches Museum für
tierkunde dresden, nr. 42085.

description. – this species can be distinguished from all other chondrinidspecies, except A. cylindrica, by the conspicuously cylindrical shell, with a short,conical apical part. the apertural lamellae a remarkably different from those in A.
cylindrica, and most similar to those in A. s. secale, as has been observed also by
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Bössneck (2000: 9). the columellar lamellae run parallel in both A. gittenbergeri and
A. s. secale.see also gittenberger (1973: 125) and the notes on A. cylindrica.genetic barcode. – genBank accession numbers eu395311 - eu395315.notes. – this species was originally described from a very small area aroundalbanya in spain. afterwards Bertrand (2003) recorded it from the French side ofthe border at Coustouges. tarruella Ruestes (2006) increased its known range con-siderably westward, into the region where A. cylindrica occurs the two species havenever been reported to occur sympatrically, however. Preliminary molecular dataindicate their status as sister taxa, as is suggested by their unique shell shape, butnot by the apertural lamellae. the molecular data also indicate both taxa as notstrictly monophyletic. one sample of A. gittenbergeri takes a basal position in theclade containing both taxa (Kokshoorn & gittenberger, [chapter 6, p. 86]).

Abida partioti (de saint-simon, 1848)
type locality: France, hautes-Pyrénées, st. sauveur.
see Kerney & Cameron (1979: 86).genetic barcode. – genBank accession number eu395303.notes. – Abida escudei geniez & Bertrand, 2001. according to gittenberger (2006),

A. escudei is a junior synonym of A. partioti.
Abida bigerrensis (Moquin-tandon, 1856)

type locality: France, hautes-Pyrénées, Bagnères-de-Bigorre.
see Kerney & Cameron (1979: 86).genetic barcode. – genBank accession numbers eu395307-eu395310.

Abida vasconica (Kobelt, 1882)
type locality: spain, Burgos, orduña.
see gittenberger (1973: 150).genetic barcode. – genBank accession number eu395302.

Abida polyodon (draparnaud, 1801)
type locality: France.
see Kerney & Cameron (1979: 86).genetic barcode. – genBank accession numbers eu395305-eu395306.
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Chondrina Reichenbach, 1828
type species (design. Reichenbach, 1836: 152): Bulimus avenaceus Bruguière, 1792.
For this genus the results of a preliminary, molecular, phylogenetic analysis areavailable (Kokshoorn et al., [chapter 3]). this analysis made already clear that in anycase, a revision of the classification presented by gittenberger (1973) is necessary. inparticular the nominal taxa united by that author as a single, polytypic species, i.e.

Chondrina farinesii (des Moulins, 1835), should not all be lumped. obviously, thereare many more taxa, characterized by shells with more or less obsolete, aperturalteeth. in some cases, shell dimensions, shape and sculpture, could be used under thedirection of the molecular data, but many questions remain unanswered because ofa lack of sufficient information. since it is unlikely that this situation will improvesubstantially in the near future, we have already adapted the classification of the
Chondrina taxa to the new insights. since the dataset presented in chapter 3 is incon-clusive at some points in the tree, we refrain from revising taxa that show ambigu-ous positions in the tree. new taxa are formally described and named only whenthey can be recognized on the basis of molecular and (to some extent) conchologi-cal characteristics. to promote further research, some taxa are for the time beingreferred to with numbers only. these taxa can only be defined based on very limit-ed dna data, so that their geographical distribution and the variation in shell mor-phology remain unknown. More sequence data are needed to acquire more reliablyclassified material. shell morphology should be studied again in search of hithertounnoticed common characteristics. inevitably, an additional increase of dna datawill dictate further changes in the following overview. the phylogenetic relation-ships within Chondrina are more complicated than may be assumed at first sight. the apertural teeth do not vary randomly in Chondrina. there is a “bauplan i”with more than two palatals and a spiralis, next to a “bauplan ii” with two palatalsat most and no spiralis. toothless forms may be considered derived from the latterbauplan. these two groups are not clades however. some individual specimens oreven species do not belong to one of the alternatives. in C. aguilari there may be aninfrapalatalis but never a spiralis, whereas in C. pseudavenacea there are threepalatals, again without a spiralis. according to gittenberger (1973: 232) there maybe an infrapalatalis, a suprapalatalis and an obsolete spiralis in C. calpica. in thisspecies bauplan ii is the rule, but rarely specimens with apertural teeth according tobauplan i occur as well. we have to conclude that the apertural teeth became obso-lete or were reduced completely several times independently, resulting in shells thatmisleadingly suggest a close relationship in several cases.several authors have contributed to the currently accepted taxonomy of thegroup (nordsieck, 1962, 1970; gittenberger, 1973; gómez & angulo, 1982).
Chondrina avenacea and C. arcadica clienta have been used as model organisms in eco-logical en evolutionary studies (armbruster et al., 2007; Baur, a. & B. Baur, 1991;Baur, B. & a. Baur, 1990, 1994, 1995; Baur, B. et al., 1993, 1995; Baur, a. et al., 1992, 
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1994; Fröberg et al., 1993; hesbacheret al., 1995; szarowska et al., 2003). however, astudy devoted to the phylogeny of the Chondrina species was still not available.gittenberger (1973) divided the genus in four subgroups. he regarded that classifi-cation rather artificial, probably reflecting only some morphological and geograph-ical similarities rather than phylogenetic relationships. since this subdivision doesindeed not reflect the evolutionary history of the genus, it is no longer acceptable.since C. maginensis has to be considered the sister-group of all other Chondrina taxacombined, that species is dealt with first. the remaining Chondrina taxa are provi-sionally arranged in six species groups, guided by the results of the molecularanalysis (Kokshoorn et al., [chapter 3]). since the taxonomic diversity is much larg-er than previously expected, the molecular analysis should be considered far fromcomplete. Consequently, the arrangement of species based on it, must be consideredhypothetical at most. as a final group, some nominal taxa are listed that have beensynonymized or overlooked before, but might represent separate Chondrina speciesor subspecies.
Chondrina maginensis arrébola & gómez, 1998 (pl. 13 figs e-g)

type locality: sierra Mágina, andalucia, spain.
Chondrina maginensis arrébola & gómez, 1998: 110-113, fig. 1d (holotype shell), fig. 2B (genital sys-

tem).
Rupestrella maginensis; Bank, 2003: 15. 
Material. – spain, Jaén, Cuadros (type locality), near ermita de Cuadros, on limestone rock along an

irrigation canal, 579 m alt., utM vg6482 (RMnh 103205/9, 103207/11); abánchez de Magina, on rocks
at the base of Castillo de abánchez, 974 m alt., utM vg5882  (RMnh 108829/6 in alcohol 70%).

shell (n=11). – shell very slender, regularly conical, with c. 8, yellowish brownwhorls; height 5.7-6.4 mm, height-width ratio 2.9-3.4.Protochonch more conspicuous than usual in Chondrina, nearly as broad as theadjoining teleoconch whorl, with 1½-1¾ strongly inflated, clearly granular whorls.teleoconch whorls more or less regularly sculptured with prominent riblets that areseparated by wider interspaces. initial teleoconch whorls convex, separated by adeep suture; final quarter to half of the body whorl obliquely flattened, sometimeswith a vague indentation, corresponding with the position of the palatalis superiorinside. apertural lip with a short (half the apertural width) interruption at the pari-etal side, not or hardly reflexed but slightly thickened by a white callus, regularlyrounded basally; palatal side nearly parallel with the columellar axis and columel-lar side obliquely deviating. apertural height 1.6-1.7 mm, height/width ratio 1.1-1.4.apertural lamellae more or less rudimentary.  the columellaris is the mostprominent lamella; it does not extend beyond the columella and may be accompa-nied by a weak subcolumellaris (most clearly seen in oblique view). the angularismay be about as prominent as the parietalis, but is usually more obsolete. Palatal
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Figure 4. distribution of Chondrina species in northeastern spain. t = type locality, P = Photographed,
see plates.
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see plates.
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lamellae are usually absent, apart from one or even two very weak thickenedstreaks. according to arrébola & gómez (1998)  however, the palatal lamellae maybe more prominent. the umbilicus is widely open.genitalia (n=2) (fig. 6 a, B). – the length of the vagina is about five times itswidth; it is somewhat longer than the oviduct and about as long as the part of thepenis that is situated outside the penial loop. the spermoviduct is about one and ahalf times longer than the combined vagina and oviduct. the peduculus of thebursa copulatrix is long and slender; the tip of the bursa touches the glandula albu-minifera. the male part of the genital tract forms a loop as in other chondrinidspecies (gittenberger, 1973). the penis is here defined as the simple, tube-like struc-ture, which reaches from the genital atrium far into the loop, ending with a short,abruptly narrowing segment, after which the epiphallus starts. inside the mostproximal part of the epiphallus there is a vague pattern of some septae.  the distalend of the epiphallus is attached to the penis about as far as the length of the vagi-na from the genital atrium.Radula (n=2) (fig. 6 C). – the central tooth can be recognized because of its sym-metrical basal plate, with a supporting denticle at each side. next to the unicuspidcentral tooth there are five or six unicuspid lateral teeth, followed by two or threelaterals with a more or less vaguely discernible ectocone. the adjoining marginalteeth, ranging from tooth 9 to 20, are prominently bicuspid and increasingly moreirregularly comb-like towards the radular margin, with tooth no. 20 being hardlyrecognizable as a tooth. genetic barcode. – three partial (598bp) Cytochrome oxidase subunit isequences were produced (Kokshoorn et al., [chapter 3]). one specimen from thetype locality, genBank accession no. FJ171596, and two from abánchez, genBankaccession nos FJ171597 and FJ171598. discussion and conclusions. – Because of its shell shape and size, Chondrina mag-
inensis has been classified with Rupestrella by Bank (2003: 15). however, shell shapein Rupestrella is very variable. species with a slender conical shell, like for example
R. rhodia (Roth, 1839), are classified in Rupestrella indeed, but next to species like R.
philippii (Cantraine, 1840), with a shell that has a spire with slightly convex sides anda more cylindrical lower part. in Chondrina, C. marmouchana was considered ratherdifferent from the congeneric species by its slender conical shell (gittenberger, 1973:251), which reminds of that in C. maginensis. Molecular data (Kokshoorn et al.,[chapter 3]), however, make clear that the conchological similarity between C. mar-
mouchana and C. maginensis is due to convergent evolution. in size, C. maginensiscould be considered either a large Rupestrella or a small Chondrina.  the apertural teeth of the shell cannot be considered diagnostic for either Chondrina or Rupestrella,since in Chondrina these teeth vary from none to several. the structure of the geni-tal tract can also not be used to discriminate between these two genera. accordingto gittenberger (1973: 21, 23), only the radula is known to be diagnostic for
Chondrina versus Rupestrella species. in species of the former genus, the central toothin each row can only be recognized unequivocally by the symmetrical structure of 
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its basal plate, which has a support knob at each side. the central tooth and theadjoining lateral teeth cannot be distinguished at first sight because they all have asingle main cusp without any side cusps. this bauplan is found in C. maginensis (fig.6b), which supports its classification in Chondrina, not Rupestrella. according to the molecular data, C. maginensis has to be considered a Chondrinaspecies as well. its resemblance to Rupestrella species, like R. rhodia might be consid-ered more meaningful, viewed in the light of its phylogenetic position in Chondrinaas the sistergroup to all other extant Chondrina taxa, suggesting that the speciesretains some plesiomorphic shell characteristics.. apart from the somewhat unusual shell shape and its surprising phylogeneticrelationships as the sister taxon of the combined other Chondrina taxa, nothing isknown that adds to the oddity of C. maginensis. distribution. – the species is known only from the north flank of the sierraMágina in the province of Jaén, andalucia, spain. the original description by
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arrébola & gómez (1998) lists two localities; the type locality, Cuadros, and the vil-lage of Jódar, which lies app. 6km ne of the type locality. the actual sampling local-ities have not been mentioned. during fieldwork in 2006 another two localities wereadded: torres, ca. 4 km w of Cuadros, and abánchez de Magina, which lies approx-imately 5 km w of the type locality. a sample was taken from limestone rocks at thebase of Castillo de abánchez (utM vg5882), situated at 974 m, which is the high-est altitude at which the species has been found sofar. 
sPeCies gRouP i

the phylogenetic relationships of the species provisionally united in this group,are unclear (Kokshoorn et al., [chapter 3]).
Chondrina tatrica ložek, 1948

this species is endemic to the tatra mts. we can only conclude that it is not close-ly related to either C. avenacea or C. arcadica, which are geographically closest.

Chondrina spelta (Beck, 1837)
the systematic position of this polytypic species from the western Balkans isunclear (Kokshoorn et al., [chapter 3]). we can only conclude that it is not closelyrelated to C. arcadica, despite the fact that this species is geographically closest.

Chondrina megacheilos (de Cristofori & Jan, 1832) and Chondrina multidentata (strobel, 1851) 
these species are distributed in the southerns alps (nordsieck, 1962) and mightbe sister-species according to the dna data. the shell characters suggest that thenorthern alpine (austrian) C. burtscheri Falkner & stummer, 1996, is also closelyrelated to C. megacheilos. it was described as a subspecies of that polytypic species.the three individuals that were studied in the molecular analysis gave conflictingresults: two specimens came out amidst C. avenacea and one clustered with C. mul-

tidentata. since C. burtscheri occurs in a mixed population with C. avenacea, wehypothesize that either contamination, or hybridisation and subsequent mitochon-drial introgression might have obscured the factual phylogenetic relationships inthis case. Further investigations are necessary here.
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sPeCies gRouP ii
Chondrina farinesii (des Moulins, 1835) (pl. 9 figs a-C)

Chondrina (Modicella) jumillensis unidentata altimira, 1960: 12 (valid after iCzn article 45.6.4.). spain,
tarragona, llaveria (= 6.8 km sse Falset), entrance to the Cueva del Ramé; utM CF1850. type series:
RMnh 109859/lectotype (design. nov.) (pl. 9 fig. B), 109860/9 paralectotypes.

notes. – in a rather unsatisfactory way, on the basis of conchological charactersthat have shown to be misleading in many cases, but without a better alternative,we provisionally combine a group of populations of snails with similar shells underthe heading of C. farinesii. in the phylogenetic reconstruction (Kokshoorn et al.,[chapter 3]) this is a paraphyletic group.the type locality of altimira’s C. unidentata is situated within the range of C. der-
tosensis, but shells of the former taxon have a less clearly thickened apertural lip andan aperture without any teeth or with an obsolete columellaris and an equallyinconspicuous parietalis, and are clearly most similar to regular C. farinesii asknown from the type locality la Preste and other localities in southern France andne spain. apparently, this nominal taxon was overlooked by gittenberger (1973).

Chondrina ascendens (westerlund, 1878)
notes. – the status of this taxon, considered a separate species by gittenberger(1973), was confirmed. in the cladogram it is the sister-group of the combined C.

massotiana, C. dertosensis, C. arigonis and C. spec. 3
Chondrina massotiana (Bourguignat, 1863)

notes. – Pupa massotiana was considered one of many synonyms of C. farinesii bygittenberger (1973). since it has to be accepted that the latter species is far less vari-able conchologically than assumed, several nominal taxa have to rise from syn-onymy. acting as First Revisers in the sense of the iCzn (art. 24.2), we here introducethe following synonymy.
in C. massotiana the shell is slender to very slender conical, with growthlines thatmay be partially arranged as fine riblets. apertural teeth variable across its range,but nearly always with at least a rather prominent columellaris and a parietalis;never with more that two palatal folds and always without a spiralis. By the moreslender shell with a columellaris and a parietalis, C. massotiana can be distinguishedfrom C. farinesii. two geographical forms, that are considered subspecies here,  canbe distinguished more or less clearly.
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Chondrina massotiana massotiana (Bourguignat, 1863) (Pl. 9 figs e-J)
Pupa massotiana Bourguignat, 1863: 61. sant Juliá de lória, andorra. lectotype (design. gittenberger,

1973): Bg 13160, with 4 paralectotypes (one of which is a fragment of the last whorl and another one lacks
the apical whorls); Bg 13159/30 paralectotypes.

Pupa penchinatiana Bourguignat, 1863: 62. sant Juliá de lória, andorra. lectotype (design.
gittenberger, 1973): Bg  13190.

Chondrina farinesii farinesii: gittenberger, 1973 [part.]: 213, fig. 117. not des Moulins, 1835.
description. – the angularis is a white, linear callus, that varies from prominentto obsolete. there may be two more or less vague palatals, which either are equallylong or the palatalis superior is the longer one and reaches the outer lip. the palatalsmay be obsolete or missing completely, but the parietalis and the columellaris arealways present. shell height 4.3-7.2  mm, width 1.9-2.6 mm.
notes. – although Bourguignat (1863: 61, 62) distinguished two species based onthe presence of one or two palatal folds, his type series (Colln Bourguignat, geneva,nrs 13159, 13160) of Pupa massotiana contains shells which vary between two ratherprominent palatals and none. From linas de Broto in the spanish province of huesca, a sample (RMnh109429) with this species  and C. ascendens is known.see also Rupestrella kabyliana.

Chondrina massotiana sexplicata (Bofill, 1886) (pl. 9 figs K-n)
Pupa penchinatiana var. sexplicata Bofill, 1886: 160. lectotype (design. gittenberger, 1973: 222): 
Pupa ilerdensis Fagot, 1888: 128. syntype from type locality: Figuerola de orcau, lérida, spain; sMF

437777.
Chondrina (s.s.) pulchella bofilliana altimira, 1967: 24. lectotype (design. gittenberger, 1973: 222):

Congost d’erinyá, lérida, spain; RMnh 54874 (pl. 9 fig. M).
Chondrina (s.s.) pulchella montsiciana altimira, 1967: 24. lectotype (design. gittenberger, 1973: 222):

Port d’ager, lérida, spain; RMnh 54875 (pl. 9 fig. n).
Chondrina (s.s.) pulchella agerensis altimira, 1967: 24. lectotype (design. gittenberger, 1973: 222): Port

d’ager, lérida, spain; RMnh 54872 (pl. 9 fig. l).
description. – shell with six prominent apertural teeth, i.e. columellaris and sub-columellaris, parietalis, a linear, often prominent angularis, and palatales superiorand inferior. the palatalis superior may be curved upwards, reaching the whitishapertural lip; otherwise both palatal lamellae are about equally long. shell height,4.3-6.8 mm; width, 1.7-2.5 mm.
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Chondrina dertosensis (Bofill, 1886) (Pl. 10 figs a-d)
Pupa dertosensis Bofill, 1886: 162. lectotype (design. gittenberger, 1973: 222): sierra de Cardó,

tarragona, spain; MzB (Pl. 10, fig. B).
Chondrina jumillensis montrealensis altimira, 1959: 92. lectotype (design. gittenberger, 1973: 214):

Montreal, tarragona, spain; RMnh 54896.
Chondrina farinesii farinesii; gittenberger, 1973 [part.]: 213, fig. 118. not des Moulins, 1835.
description. – shell shape varying between slender conical and fusiform with amore or less elongated, conical spire; teleoconch sculptured with regular riblets.apertural lip not reflexed but internally thickened by a conspicuous white rib.Rarely, the aperture may seem to be toothless in frontal view. the columellaris isthan situated as a denticle, deep inside the shell, and both the linear angularis andthe parietalis are lacking completely. as the opposite extreme, these teeth can bepresent, together with one or two, usually low, palatals.the largest shell, from Pratdip (utM CF1944), measures 8.5 × 3.1 mm, with 8¼whorls, whereas the smallest one, from Balneario de Cardó (utM BF9635), is only4.6 × 2.2 mm, with 6¼ whorls.notes. – the re-evaluation of Bofill’s Pupa dertosensis as a separate species ismainly based on the results of dna sequence data. Much more molecular data arenecessary, however, to determine the limits of its morphological variation and, con-sequently, its geographical boundaries. For the time being the combination of ribletsand a thickened apertural lip has to be accepted as morphologically diagnostic.

Chondrina spec. 1 (pl. 12 fig. h)
some specimens from the province of Castellon, along road Cv20 from onda toMontanejos, shortly before arañuel, 390 m alt., utM yK1538,  with dark brownshells that are very similar to C. farinesii, should be considered a separate taxonaccording to the molecular data (Kokshoorn et al., [chapter 3]).

Chondrina arigonis (Rossmässler, 1859) (pl. 10 fig. F)
Chondrina farinesii arigonis; gittenberger, 1973: 225.
notes. – once classified as a subspecies of C. farinesii by gittenberger (1973), C.

arigonis is now generally accepted as a species. it occurs sympatrically with other
Chondrina species, i.e. C. gasulli, C. cf. arigonoides spec. nov. (see p. 156) and C. pseu-
davenacea spec. nov., but nowhere with C. farinesii. 
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sPeCies gRouP iii
this group contains iberian taxa, from the eastern part of the spanish Pyreneesto the mountains of southern spain and, with one species, Morocco. 

Chondrina aguilari altimira, 1967 (pl. 9 fig. d; pl. 10 figs h-J)
Chondrina (s.s.) pulchella aguilari altimira, 1967: 24. lectotype (design. gittenberger, 1973: 222):

Congost d’erinyá, lérida, spain; RMnh 54873 (pl. 10, fig. i)
Chondrina farinesii farinesii: gittenberger, 1973 [part.]: 213, fig. 120. not des Moulins, 1835.
description. – shell slender fusiform with an elongated conical spire, relativelysmall, dark brown. with 6¼-7 whorls. teleoconch with more or less obsolete, irreg-ular growthlines. the apertural teeth are characteristic. the angularis is a whitish,dot-like callus, which may be connected to the insertion of the palatal lip, or is lack-ing completely. in specimens with the most prominently developed teeth, the twopalatals are relatively high but short, and do not reach the apertural lip. usually, thepalatalis inferior is somewhat more prominent than the superior. the palatals maybe obsolete, but the parietalis and the columellaris are always present. Rarely thereis an inconspicuous infracolumellaris and even more rarely a vaguely discernibleinfrapalatalis (pl. 10, fig. J). shell height 4.4-5.7 mm, width 1.7-2.1 mm.notes. – some large samples of Chondrina’s, collected by C. altimira, J.l.M.donders & a.J. de winter, F.M. vilella y tejedo and g.J.M. visser & J.a. zoer, madeconvincingly clear that C. aguilari is a separate species that may occur sympatrical-ly, without any intermediate specimens, with C. massotiana sexplicata. shells of theformer species are smaller and usually more slender, with a whitish, dot-likeinstead of linear callus, that may be obsolete or lacking completely, and clearly dif-ferent palatal folds. according to the molecular data (Kokshoorn et al., [chapter 3]), this species isclosely related to a still poorly known taxon occurring more to the east (Chondrinaspec. 2; Pl. 12 figs a-d). another taxon that might be closely related, but for whichno molecular data are available has its poorly defined range more to the west (fig.4).

Chondrina spec. 2 (pl. 12 figs a-d)
notes. – the shells of two samples that are sister-groups according to the dnadata, are dark brown, with teleoconch whorls that are sculptured with more or lessobsolete, irregular growth-lines only. in the aperture there may be a columellar den-ticle, which is hardly or not visible in frontal view; the apertural lip is moderatelythickened inside.the two samples differ conspicuously in shell size and less so in shape. theshells from Barcelona, 1.5 km n of saldes (RMnh 102444, utM Cg9677), are 4.1-5.4 mm high and 1.9-2.1 mm broad (n=15) and slender conical to fusiform.specimens from lerida, la Pobla de lillet – Castellar de n’hug (RMnh 103318,
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utM dg1679) are 4.7-5.5 mm high and 2.2-2.3 mm broad (n=9) and generally morefusiform.according to the dna data, this taxon is most closely related to C. aguilari.together with that species it has affinities with taxa further south in the eastern partof the iberian peninsula and Morocco.
Chondrina spec. 3 (pl. 12 fig. e)

notes. – a sample from Murcia, sierra de Ricote, c. 2.5 km along the road westof Ricote (utM xh4123), at 425 m altitude, for which dna data are available, can-not satisfactorily be identified. the light brown shells have a more or less slenderconical spire; the last whorl may be hardly broader than the penultimate one. theteleoconch is sculptured with rather coarse, regular riblets. the aperture is provid-ed with a columellaris, an obsolete infracolumellaris, and a parietalis which arehardly visible in frontal view, there may be an obsolete angularis and an obsoletepalatalis superior. the narrow, white, apertural lip is hardly thickened.the shells are somewhat similar to C. granatensis with rudimentary aperturalteeth (see the notes with that species).
Chondrina granatensis alonso, 1974 (Pl. 11 fig. B)

Chondrina farinesii granatensis alonso, 1974: 87, pls 1, 2; 1977: 271, fig. 1 (lectotype).
notes. –  Chondrina granatensis was originally described as a subspecies of C. fari-

nesii from the sierra harana (= arana), 18 km nne granada centre (utM vg5432),and two places in the sierra elvira, 12 km nw granada centre (utM vg3621, 3921)(alonso, 1974). By the selection of a lectotype (alonso, 1977), the surroudings of theCueva del agua in the sierra harana, at 1760 m altitude, became the type locality.three paralectotypes from there are slender fusiform shells, with rather prominent,more or less regularly arranged riblets. they have five prominent, apertural teeth,without any more obsolete ones.a sample collected in the province of Jaen, 13 km s of Cazorla (utM wg0078)may belong to a polytypic C. granatensis. the shells are rather similar to the paralec-totypes of C. granatensis in shape and sculpture, but clearly different in the apertur-al teeth. only the columellaris is always present and rather prominent; it is oftenaccompanied by an infracolumellaris denticle. the other teeth are rather obsolete orlacking completely. in the figured shell (Pl. 11, fig. C) the palatal teeth are more con-spicuous than usual.
Chondrina marmouchana (Pallary, 1928) (Pl. 11 fig. a)

notes. – several large samples of this conchologically somewhat deviant species,which recalls C. maginensis, were collected by J. nienhuis and presented for furtherstudy. it is the only species of group iii occurring in n. africa (Morocco).
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Chondrina arigonoides spec. nov. (pl. 10 fig. e)
Material. – spain, alicante, sw of Marquesa along path into nature reserve; 170 m alt.; utM Bd4600.

type series: RMnh 109861/holotype, 103233/24 paratypes.
description. – shell brownish, moderately slender conical, with only the lastwhorl somewhat narrowed; densely sculptured with relatively coarse riblets, whichare increasingly irregular on the lower whorls. aperture with four prominent teeth,viz. the palatales superior and inferior, parietalis and columellaris, a moderatelyprominent infracolumellaris, a more or less obsolete angularis, and sometimes avestigial infrapalatalis. apertural lip somewhat thickened, not reflexed. shellheight,   5.4-6.4 mm; width 2.5-2.7  mm. differentiation. – at some places within the range of C. arigonis, C. arigonoides isfound with shells that are smaller and more conspicuously sculptured, with anapertural lip which is not strongly thickened and flattened.notes. – Probably this species, or a closely related one, occurs sympatrically with

C. arigonis also in the province of alicante, near the Cascada de el algar (utMyh5180), and in the province of valencia, at Col de tous, 500 m alt. (utM yJ0237).taking the extreme diversity in Chondrina into account, we prefer to restrict C.
arigonoides for the time being to the population for which dna data are available.derivatio nominis. – the epithet refers to the similarity with C. arigonis in aper-tural teeth.

Chondrina marjae spec. nov. (pl. 12 fig.g)
Material. – spain, valencia, s-side of xativa; 160 m alt.; utM yJ1317. type series: RMnh

109863/holotype, 103250/25 paratypes.
description. – shell brownish, moderately slender conical to rather thickset; withvery fine radial striae, which are more obsolete and irregular at the lower whorls.aperture about as high as broad, with a broadly rounded base, without teeth.apertural lip somewhat thickened, not reflexed or flattened.shell height 5.2-5.7 mm; width 2.4-2.6 mm.notes. – Conchologically this species is similar to C. farinesii, differing mainly bythe more roundish aperture, which is somewhat higher than broad in C. farinesii. Forthe time being we restrict this species to the sample for which dna data are avail-able. taking the diversity in Chondrina species into account, we refrain from specu-lations about the actual range of this species on the basis of conchological charactersonly.derivatio nominis. – the epithet marjae refers to Ms. Marja van schoor, who con-tributed substantially to our knowledge of the iberian chondrinids by an unpub-lished report on these snails, written on the basis of material that she collected andanalysed together with Ms. i. erkelens.
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Chondrina ingae spec. nov. (pl. 12 fig. F)
Material. – spain, alicante, s of Biar, along road into the sierra de Biar; 960 m alt.; utM xh9475. type

series: RMnh 109865/holotype, 103221/19 paratypes.
description. – shell dark brown, moderately slender conical to rather thickset;sculptured with irregular wrinckles or riblets. aperture somewhat higher thanbroad, without teeth. apertural lip inconspicuously thickened.shell height 5.7-6.1 mm; width 2.6-2.8 mm.notes. – this species differs conchologically from congeneric ones by the darkbrown colour in combination with a toothless aperture, and an irregularly sculp-tured surface. taking the diversity in Chondrina species into account, we refrainfrom speculations about the actual range of this species on the basis of conchologi-cal characters only.derivatio nominis. – the epithet ingae refers to Ms. inge erkelens, who con-tributed substantially to our knowledge of the iberian chondrinids by an unpub-lished report on these snails, written on the basis of material that she collected andanalysed together with Ms. M. van schoor.

Chondrina pseudavenacea spec. nov. (pl. 13 fig. h)
type series: spain, alicante. – 7 km ne of altea, Barranco de Mascarat, utM yh6080, l. gasull leg.

(RMnh 109867/holotype); 7 km ne of altea, Barranco de Mascarat, utM yh6080, l. gasull leg. (RMnh
111888/54 paratypes); Morro de toix, s-side peninsula, c. 250 m alt., utM BC4079, BC leg., 6.v.2006
(RMnh 109868/15 paratypes); 2 km ese Callosa de ensarria, near cascada el argar, utM yh5281, l.
gasull leg. (RMnh 109869/1 paratype); 2 km ese Callosa de ensarria, near cascada el argar, utM
yh5281, h.B. Marcus leg. (RMnh 111887/6 paratypes).

description. – shell brownish, conical or somewhat more fusiform, with fine,more or less obsolete growth-lines, which do not give the impression of regularriblets. aperture with three prominent palatals, of which the infrapalatalis is theweakest, a columellaris and a less conspicuous infracolumellaris, and a very promi-nent parietalis. an angularis is more or less obsolete or lacking completely and aspiralis is always absent. shell height 5.8-6.8 mm; width 2.7-3.0 mm.notes. – this Chondrina species can be recognized relatively easily on the basisof only shell characters. in C. avenacea, which is somewhat similar conchologically,the shell is more cylindrical instead of conical, and always has a spiralis in the aper-ture.at the three localities from where it is known, this species occurs together with
C. arigonis, which can easily be distinguished by the presence of only two palatalteeth and a more conspicuously thickened and flattened apertural lip.derivatio nominis. – the epithet refers to the similarity with C. avenacea in aper-tural characters.
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Chondrina gasulli gittenberger, 1973 (pl. 11 figs d-F)
Chondrina gasulli gittenberger, 1973: 246.
notes. – the species group with C. arigonoides spec. nov., C. marjae spec. nov., C.

ingae spec. nov., C. pseudavenacea spec. nov. and C. gasulli becomes problematic assoon as more than only samples from the type localities are included. Maybe evenmore species are involved, but the intraspecific variation is still unclear and with itthe species boundaries. Molecular data on many more populations are needed toclarify these problems.
sPeCies gRouP iv

notes. – the subdivisions in the cladogram point to the five species that are cur-rently recognized in this Pyrenean-Cantabrian group, viz. Chondrina altimiraigittenberger, 1973, C. bigorriensis (des Moulins, 1835), C. centralis (Fagot, 1891), C.
ripkeni gittenberger, 1973, and C. tenuimarginata (des Moulins, 1835). a conchologi-cal character state shared by these species is the clearly reflected apertural lip. withthe exception of C. altimirai, the species have bauplan i for the apertural teeth; onlyoccasionally there is an obsolete infrapalatalis in C. altimirai. except for C. centralis,the shells have a more or less conspicuously keeled basis. the widely disjunct C.
centralis and C. ripkeni, both with shells sculptured with coarse riblets, cluster as sis-ter-species. the relatively widespread species C. bigorriensis and C. tenuimarginataare vicariant along the Pyrenean watershed. the far less common C. altimirai, whichis conchologically similar to C. tenuimarginata, except for the apertural teeth, isknown from only a few localities in the spanish part of the eastern Pyrenees.

sPeCies gRouP v
notes. – generally, the species in this group, i.e. C. calpica, C. klemmi and C. clien-

dentata, have the bauplan ii for their apertural teeth, but in C. calpica there may occa-sionally be a spiralis, next to an infrapalatalis and a suprapalatalis. in C. cliendenta-
ta there may also be an infrapalatalis present.the problems with the various taxa here are similar to those in group iii. Moremolecular data are needed in the first place. Most taxa are distributed in the south-ern part of the iberian peninsula or Morocco. the phylogenetic relationships(Kokshoorn et al., [chapter 3]) that are indicated for C. cliendentata gittenberger,1973, which is distributed in northern spain, south of the Picos de europa, are sur-prising, also from the perspective of shell morphology. 
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Chondrina cliendentata gittenberger, 1973
Chondrina kobelti cliendentata gittenberger, 1973: 173.
notes. – this species has originally been considered a subspecies of C. kobelti bygittenberger, (1973) and of C. kobeltoides by Raven (1986). however, a molecularphylogeny reconstruction (Kokshoorn et al., [chapter 3]) revealed that C. cliendenta-

ta is most closely related to the combined C. [calpica ] altenai gittenberger, 1973, C.
klemmi gittenberger, 1973, and C. calpica (westerlund, 1872). without further specu-lations, we here give this taxon species status.

sPeCies gRouP vi
notes. – the species in this group have apertural teeth according to bauplan i.the similarity of the sympatric species Chondrina kobelti (westerlund, 1887) and

C. kobeltoides gittenberger, 1973, which mainly differ in size, can be recognized inthe cladogram, where they are sister-species, albeit not strongly supported. the sw iberian (Portuguese) C. lusitanica (l. Pfeiffer, 1848) is the sister-taxon ofthe widely disjunct, combined C. arcadica (Reinhardt, 1881) and C. avenacea. thepolytypic C. arcadica falls apart in two groups that can also be recognized geograph-ically, i.e. C. a. clienta (westerlund, 1883) versus the combined C. a. arcadica, C. a. bul-
garica and C. a. caucasica. (see also the note on C. burtscheri in species group i).Both C. arcadica clienta and C. avenacea show very high levels of aphallic individ-uals in populations (up to 99% and 89%, respectively) (armbruster et al., 2007, Baur& Chen, 1993). the aphallic individuals are still able to outcross as females. theenergy that needs not be invested in the development of the male part of the geni-talia might enhance their reproductive output (Baur et al., 1993). it is unclearwhether this has anything to do with their success, in comparison with other
Chondrina species, in (re-)colonizing europe.

sPeCies gRouP vii
the remaining taxa, for now artificially grouped in group vii, no molecularsequence data are presently available.

Chondrina soleri altimira, 1960 (Pl. 10 fig. g)
Chondrina (Modicella) farinesi soleri altimira, 1960: 12 (valid after iCzn article 45.6.4.). spain,

Barcelona, sant llorenç del Munt, entrance to the cave simanya (e-side Montcau mtn), 900 m alt.; utM
dg1814. type series: RMnh 111877/lectotype (design. nov.) (pl. 10, fig. g), 111878/6 paralectotypes.

description. – shell slender fusiform, brown; teleoconch with only irregulargrowth-lines. 
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aperture with an obsolete angularis, which may be lacking completely; columel-laris and parietalis developed as small denticles which are hardly or not visible infrontal view. the palatales superior and inferior are short but relatively prominent,white teeth, which are slightly more than their own length away from the apertur-al lip. apertural lip white, rib-like thickened inside. shell measurements (n=7):height 4.6-5.6 mm, width 2.1-2.4 mm; 6-6¼ whorls.notes. – this nominal taxon has been overlooked by gittenberger (1973). in shellshape, sculpture and size, and especially by the short but prominent palatales, thisform is somewhat similar to C. aguilari. in the latter species however, the parietalisand columellaris are more prominent, and the palatalis inferior is often slightlymore prominent than the superior, whereas in C. soleri the opposite is the case.
Chondrina jumillensis (l. Pfeiffer, 1853) (Pl. 11 fig. g)

Pupa jumillensis l. Pfeiffer, 1853: 540. lectotype, design. haas (1926: 302, 305): spain, alicante,
orihuela (nat. hist. Museum stettin). the shell characters enable the conclusion that the lectotype is not
from Jumilla, Murcia, which is the second locality mentioned on the original label (haas, 1926: 304; own
observations).notes. – haas (1926: 302, 305) designated a shell of 7 × 3 mm as ‘type’ and illus-trated  (1926: pl. 27 fig. 8) a ‘cotype with similar dentition’. the figure shows a spec-imen with an arigonis-like apertural lip and dentition we can only confirm his con-clusions about the two forms that received the name Pupa jumillensis. unfortunately,as a consequence of the iCzn, the epithet jumillensis is linked to a form that does notoccur near Jumilla.

Chondrina guiraoensis Pilsbry, 1918 (Pl. 11 figs h-J)
Pupa jumillensis Rossmässler, 1859: 110. lectotype, design. gittenberger (1973: 213) (sMF 43677a):

spain, Murcia, Jumilla. the shell characters enable the conclusion that the lectotype is not from orihuela,
alicante, which is the second locality mentioned on the original label (haas, 1926: 304; own observ
ations). not Pupa jumillensis Pfeiffer, 1853.

Chondrina guiraoensis Pilsbry, 1918 [March]: 372, pl. 47 fig. 9. holotype (ansP 22790): spain, Murcia,
Jumilla (Pilsbry, 1918 [november]: 51).

Chondrina guiraonis Pilsbry, 1918 [november]: 51. unjustified emendation (‘n. n.’) (iCzn art. 32.5.1).
Chondrina farinesii; Montoya et al., 1999: 131. not des Moulins, 1835.
description. – shell rather thick-set, with a short conical apical part and a lastwhorl which is often hardly broader than the penultimate one, light brownish toyellowish brown; teleoconch conspicuouisly sculptured with rather coarse riblets. aperture with a more or less prominent angularis and usually a columellar den-ticle which is hidden behind the columella in frontal view; and only rarely an obso-lete parietalisapertural lip neither reflexed nor rib-like thickened inside.notes. – in view of the revised interpretation of the eastern iberian Chondrina taxa
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with more or less obsoleta apertural teeth, C. guiroensis is listed here as a species. Quitesurprising, the oldest, fossil Chondrina shells (Pl. 11 fig. J), collected at the sierra deQuibas, which is only c. 25 km se from Jumilla (Montoya et al., 2001), are extremelysimilar to the Recent C. guiraoensis, indicating that there have been no substantialchanges in shell morphology in this species during at least 1.3 million years.
Chondrina amphorula shileyko, 1984 (Pl. 13 figs B-C)

notes. – according to shileyko (1984: 231-233) this species resembles Chondrina
arcadica caucasica (ehrmann, 1931) (pl. 13 fig. d) but is specifically distinct based onthe following characteristics. at first glance C. amphorula appears to possess twopalatal folds, while in C. a. caucasica three are evidently present. this is a clear dis-tinction in localities where both species co-occur, i.e. no intermediates are found.additionally, the penial loop is consistently longer and thinner in C. amphorula thanin C. a. caucasica.the species is reported from the following localities: Russia, Kabardino-Balkaria,n-Caucasus, habaz (44.05°n / 41.77°e), Riykol ravine (= 2 km w of habaz), Coll.w.J.M. Maassen (leg. Kuznetsov), and from the northern Caucasus (daghestan) andarmenia. its affinities with the other species in the genus are unclear. it could eitherbe closely related to the relatively recent radiation of C. arcadica (to which it showssome morphological resemblance) or belong to the older radiation which alsoincludes C. tatrica.

Chondrina generosensis nordsieck, 1962
notes. – the specific dinstinction of this taxon from C. megacheilos, of which itwas considered a subspecies by nordsieck (1962), is well supported by both mor-phological and allozyme data (Proschwitz & Johannesson, 1995). the two speciesmay occur sympatrically in mixed populations, without any intermediates speci-mens (wüthrich, 1990: 20; e.g., personal observation)

Chondrina oligodonta (del Prete, 1879)
notes. – Because of the worldwide increasing demand for chalk for cementindustries or marbles, limestone hills may be threathened by quarrying(armbruster et al., 2007 and references therein; Clements et al., 2006). Chondrina

oligodonta (del Prete, 1879) is currently the only chondrinid species that has beenplaced on the iuCn red list as vulnerable (seddon M.B., 2000), since “this specieshas a small range and declining quality of habitat, combined with possible compe-tition from other species, therefore making it vulnerable”. its occurrence is restrict-ed to the alpi apuane in italy, which are well known for the origin of the Carreramarbles. Quarrying of these marbles presently poses the greatest threat to thespecies. in europe, this is exceptional however, so that most Chondrina species arenot endangered by any direct anthopogenic factor.
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Chondrina spec. 4-6 (Pl. 12 figs i-K)
notes. -- the molecular analyses made clear that there are many more Chondrinataxa than were hitherto accepted. our Chondrina spec. 4-6, for which only shells areknown, illustrate this view. as long as molecular data are not available for suchmore or less problematic forms, we refrain from detailed conchological descriptionsand speculations about variation and taxonomic relationships.
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Plate 1. Abida secale subspec. (material in RMnh, unless stated otherwise). a-J, A. s. secale. a-B, slovakia,
n of Bratislava; c, Belgium, dinant; d, switzerland, Basel; e, england, somerset, Cheddar; F, austria,
steiermark, obersdorf, 800 m alt.; g, France, alpes-de-haute-Provence, gorges de st. Pierre, 1,572 m alt.
(Mnhn gC14); h, ditto, 1,561 m alt. (Mnhn gC16); i, France, alpes-de-haute-Provence, peak of
tournon mtn, 2,665 m alt. (Mnhn CB16); J, spain, huesca, Canfranc. k-l, A. s. boileausiana, France. k,
aude, Quillan - Col de Portel; l, ariège, Foix. m-n, A. s. saxicola, France, Pyrénées-orientales,
villefranche-de-Conflent (type locality).
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Plate 2. Abida secale subspec. (material in RMnh). a-F, A. s. andorrensis. a, andorra, xixerella, 1,600 m
alt.; B, andorra, santa Juliá de lória, 950 m alt.; c, spain, lérida, nargó – valldarques; d, spain, lérida,
Coll de nargó – orgaña; e-F, spain, lérida, Coll de nargó – valldarques. g-k, A. s. tuxensis,
spain,lérida. g, els Castells, 1,300 m alt.; h-i, tuxent (type locality); J, Montsech; k, Congost d’orgaña.
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Plate 3. Abida secale subspec. (material in RMnh). a-h, A. s. lilietensis, spain, gerona. a, saldes -
vallcebre, 1,500 m alt.; B, e of vallcebre, 1,025 m alt.; c, e of Fumanya, 1,681 m alt.; d, n of Bagá (Coll de
Pal), 2,000 m alt.; e-F, n of saldes, 1,015 m alt.; g-h, la Pobla de lillet, 934 m alt. (type locality). i-m, 
A. s. affinis. i, spain, gerona, n of sadernes; J, France, Pyrénées orientales, la Preste (type locality); k-l,
spain, gerona, Campdevanol - gombrèn; m, spain, gerona, gombrèn - la Pobla de lillet. n, A. s. elegan-
tissima, spain, gerona, Coll de sta. Maria, Finestras mtn (paratype from type locality).
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Plate 4. Abida secale subspec. (material in RMnh). a-e, A. s. brongersmai, spain, lérida. a, Montella, 1,625
m alt.; B-c, Montella, 1,300 m alt.; d, torres (RMnh 54778, holotype); d2, lateral view bodywhorl and
aperture; e, oteró - vilanova de Banat, 1,200 m alt. F-k, A. s. margaridae, spain. F-h, gerona, Pedra, 1,120
m alt.; i-J, gerona, das - Masella, 1,325 m alt. (type locality); k, lérida, Bellver de Cerdanya - ordèn,
1,300-1,400 m alt.
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Plate 5. Abida secale brauniopsis, spain (material in RMnh). a, lérida, s flank Comabona mtn, 1,972 m
alt.; B1-2, lérida, s flank Comabona mtn, 1,820 m alt.; c-d, lérida, s flank Comabona mtn, 1,700 m alt.;
e1-2, gerona, n of saldes, 1,430 m alt.;  F1-2, lérida, gosol (RMnh 54780, lectotype); g1-2, lérida,
gosol, 1,450 m alt. (type locality).
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Plate 6. Abida secale subspec. (material in RMnh). a-c, A. s. cadica, spain, lérida, sierra del Cadí,
Comabona mtn, s flank, 2,429 m alt. d-l, A. s. cadiensis, spain, lérida, sierra del Cadí, Comabona mtn,
summit and n flank. d-e, summit, 2,511 m alt.; F, Pas dels gósolans, 2,430 m alt.; g-i, ditto, 2,250 m  alt.;
J, ditto, 2,000 m alt.; k, ditto, 2,125 m alt.; l, spain, lérida, Martinet (RMnh 54782, holotype). m-P, A. s.
vilellai subsp. nov., spain, lérida. m, Port del Comte, s of tossa Pelada mtn, 2,100 m alt. (RMnh 54960,
paratype [also paratype of A. s. cadiensis]); n1-3, Port del Comte, s of tossa Pelada mtn, 2,100 m alt.
(RMnh 109892, holotype); o-P, sierra del Cadí, torre del Cadí mtn, 2,400 m alt. (RMnh 99118,
paratype).

thesis_kokshoorn:Thesis  31-10-2008  9:48  Pagina 168



Plate 7. Abida secale subspec. (material in RMnh). a-c, A. s. peteri subspec. nov. a1-3, spain, lérida,
Pedraforca mtn, 2,300 m alt., (RMnh 109890, holotype); B, ditto (RMnh 99135, paratype, type locality); c,
ditto, 2,250 m alt. (RMnh 54961, paratype). d-k, A. s. ionicae. d-e, andorra, alt de la Capa mtn, 2,500 m
alt (RMnh 109060, paratype, type locality); F1-3, ditto (RMnh 109059, holotype); g-h, ditto (RMnh
109060, paratypes, type locality); i, ditto, 2,100 m alt. (RMnh 109062, paratype); J, andorra, Pas de la Casa,
2,100 m alt. (RMnh 109064, paratype); k, spain, lérida, Pico Mainera mtn (RMnh 111881). l-Q, A. s. mer-
ijni subspec. nov., spain, gerona. l1-3, Cap del serrat gran mtn, 2,163 m alt. (RMnh104103, paratypes); m,
ditto, 2,366 m alt. (RMnh 104083, paratype); n-P, summit of Pedro dels Quatre Batlles mtn, 2,530 m alt.
(RMnh 109891, holotype); Q, n flank of Pedro dels Quatre Batlles mtn, 2,326 m alt. (RMnh 104105,
paratype).
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Plate 8. Abida spec. (material in RMnh). a-e, A. s. meridionalis, spain. a, tarragona, la Mola de Falset;
B, teruel, Cantavieja; c-d, tarragona, la Mola de Colldejou; c, 912 m alt.; d, 850 m alt.; e, spain,
Barcelona, Montserrat. F-g, A. ateni, France, Basses Pyrénées, défilé d’escot (type locality). F, (RMnh
54920, paratype); g, (RMnh 54882, holotype). h-J, A. vergniesiana. h-i, andorra, sornes - ansalonga; J1-
2, France, ariège, tarascon sur ariège.
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Plate 9. Chondrina spec. (material in RMnh, unless stated otherwise). a-c, C. farinesii. a1-2, spain,
Cuenca, Ciudad encantada, 1000 m alt. (RMnh 109434); B, spain, tarragona, llaveria (6.8 km sse of
Falset), entrance cueva del Ramé (RMnh 109859, C. unidentata altimira, lectotype); c, France, Pyrénées-
orientales, la Preste (type locality). d, C. aguilari, spain, lérida, Congost de Collegats. e-J, C. m. masso-
tiana. e1-2, spain, huesca, linas de Broto; F1-2, spain, lérida, torres; g1-2, andorra, sant Juliá de lória
– andorra la vella; h1-2, andorra, sant Juliá de lória (Mhng 13160, lectotype); i, spain, lérida,
garganta de orgañá; J, andorra, sant Juliá de lória (Mhng 13190, lectotype of Pupa penchinatiana). k-
n, C. massotiana sexplicata, spain, lérida. k, Figuerola de orcau (sMF 43777, syntype of Pupa ilerdensis,
from restricted type locality); l, Port d’ager (RMnh 54872, lectotype of C. pulchella agerensis); m,
Congost d’erinyá (RMnh 54874, lectotype of C. pulchella bofilliana); n, Port d’ager (RMnh 54875, lecto-
type of C. pulchella montsiciana).
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Plate 10. Chondrina spec. (material in RMnh, unless stated otherwise). a-d, C. dertosensis, spain,
tarragona. a1-2, hospitalet, Pratdip, 340 m alt.; B1-2, sierrra de Cardó (MCnB 89-8530, lectotype); c,
Montreal (RMnh 54896, lectotype of C. jumillensis montrealensis); d, Cardó. e, C. arigonoides sp. nov.,
spain, alicante, sw of denia, Marquesa, 173 m alt. (RMnh 109861, holotype). F, C. arigonis, Morocco, s
of Berkane, taforhalt (= taforalt). g1-2, C. soleri, spain, Barcelona, sant llorenc del Munt, entrance cave
simanya, 900 m alt. (RMnh 111877, lectotype). h-J, C. aguilari, spain. h, huesca, 32 km ene of
Basbastro, e Benabarre (RMnh 109437); i-J, lérida, Congost d’erinyá; i, (RMnh 54873, lectotype); J,
ditto (RMnh54879, paralectotype).
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Plate 11. Chondrina spec. (material in RMnh, unless stated otherwise). a, C. marmouchana, Morocco,
Moyen atlas, talzemt – tamjilt, Qued Meskedal (RMnh 102334). B, C. granatensis, spain, Jaén, Cazorla,
tiscar. c1-2, C. cf. granatensis, spain, Jaén/Murcia, sierra de taibilla. d, C. gasulli, spain, alicante, Pego –
vall de ebo (RMnh 54836, holotype). e-F, C. cf. gasulli, spain, alicante. e, altea, Calp, alt. 391 m; F1-2,
altea, guadalest, 509 m alt. g1-2, C. jumillensis, spain, spain, alicante, orihuela (sMF 3903, lectotype).
h-J, C. guiraoenensis, spain. h, Murcia, Jumilla, ermita sta. anna (RMnh 109436, type locality); i, ditto
(sMF 43677a, lectotype); J1-2, Murcia, sierra de Quibas, Pleistocene deposits, 1.3 Ma (Mvhn).
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Plate 12. Chondrina spec. (material in RMnh). a-d, Chondrina spec. 2, spain. a, Barcelona, 1.5 km n of
saldes, direction gresolet, 1015 m alt. (RMnh 102444); B, lérida, la Pobla de lillet – Castellar de n’hug,
1044 m alt. (RMnh 103318); c, lérida, oliana, 35 km s of seo de urgel (RMnh 109427); d, lérida, alina,
19 km s of seo de urgel, 1611 m alt. (RMnh 109428). e, Chondrina spec. 3, spain, Murcica, Ricote (RMnh
103219). F, C. ingae spec. nov., spain, alicante, alacant, Biar (RMnh 109865). g, C. marjae spec. nov.,
spain, valencia, xativa (RMnh 109863). h, Chondrina spec. 1, spain, Castellon, Castello, aranuel, 393 m
alt. (RMnh 103260). i, Chondrina spec. 4, spain, Cuenca, Ciudad encantrada, 1000 m alt. (F.M. vilella y
tejedo leg.) (RMnh 109433). J, Chondrina spec. 5, spain, Castellon, Begis, los Cloticos (l. gasull leg.)
(RMnh 109426). k, Chondrina spec. 6, spain, lérida, 28 km nnw of artesa de segre, 4 km ssw of santa
lis (F.M. vilella y tejedo leg.).
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Plate 13. Rupestrella and Chondrina spec. (material in RMnh, unless stated otherwise). a1-2, R. philippii
(Cantraine, 1840), either italy, toscana, livorno, or hrvatska, zadar (= zara) (RMnh 111874, lectotype,
design. nov.). B-c, C. amphorula, Russia, daghestan, Riykol gorge, 2 km w of habaz (Colln w.J.M.
Maassen). d, C. arcadica caucasica, Russia, daghestan, Riykol gorge, 2 km w of habaz (sympatric with C.
amphorula) (Colln w.J.M. Maassen). e-g, C. maginensis, spain, Jaén, sierra de Magina, abanchez de
Magina. h1-2, C. pseudavenacea spec. nov., spain, alicante, Calp, Morro de toix (RMnh 109867, holo-
type).
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Rupestrella Monterosato, 1894
type species (by original designation): Bulimus rupestris Philippi, 1836.
Rupestrella still is the most poorly known genus in the family. the molecular dataplace this genus as the sister-group next to Abida (see Kokshoorn & gittenberger,[chapter 2]). additional morphological and molecular work is necessary but thematerial to enable such studies is not (yet) available, in particular not for the africantaxa. Pilsbry (1918: 332-356) provisionally accepted 16 species, 5 of which as endem-ic to sicily and 8 as endemic to northern africa. Beckmann (2002) recognized 4species as endemic to sicily, with 11 subspecific taxa in total.to stabilize the nomenclature of the two most widespread species, viz. R. philip-

pii and R. rhodia, a lectotype is here selected for the former species. additionally wepresent an uncritical, annotated list of currently recognized Rupestrella taxa.
the two Most widesPRead MediteRRanean sPeCies

Rupestrella philippii (Cantraine, 1840)
type locality: sardinia and sicily, italy (but see notes).
diagnosis. –  shell moderately slender fusiform; aperture usually with an angu-laris.notes. – the species generally known as Rupestrella philippii (Cantraine, 1840) isa common inhabitant of limestone rockfaces in the central and easternMediterranean area, with the exception of northern africa (Pilsbry, 1918: 341; schütt,2005: 80, 81). throughout its range R. philippi may occur together with R. rhodia(Roth, 1839). the two species can be distinguished by shell shape and apertural den-ticles. in R. philippii the shell is rather fusiform, i.e. with slightly convex sides in pro-file, whereas R. rhodia is very well characterized by a more slender, always regular-ly conical shell shape. the apertural teeth are also different. Both species share a col-umellaris, a parietalis, and two palatales, but with few exceptions there is an addi-tional columellar tooth in R. rothi and an angularis only in R. philippii.while describing the species now called R. philippii, Cantraine (1840: 140) men-tioned the five apertural teeth that are most typical for R. rothi. however, his refer-ences to the three shells figured by Philippi (1836: pl. 8 fig. 18) as Bulimus rupestrisand by Rossmässler (1839: pl. 49 figs 637, 638) as Pupa rupestris and P. occulta, respec-tively, make clear that he did not judge the variability of his Pupa philippii in a mod-ern way. all three shells are regularly conical but only in ‘P. occulta’ the aperture isillustrated with teeth, although only three, viz. a single columellaris, only onepalatalis and a parietalis. Rupestrella rupestris (Philippi, 1836) and R. occulta(Rossmässler, 1839) are separate species according to Beckmann (2002: 58, 68).thereis no certain Cantraine material of Rupestrella philippii in the collection of the
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Koninklijk Belgisch instituut voor natuurwetenschappen in Brussels (sablon, inlitt., 11.02.2008). there are samples collected by Cantraine in the national Museumof natural  history naturalis, leiden, but unfortunately, allegedly conspecific spec-imens collected by Cantraine at different localities have once in the past been puttogether and identified anew, without any trace left to the names originally given byCantraine himself. apparently the shells have once been glued on something andwere removed afterwards. in a sample that is now labelled as Pupa granum, a namenot used for any species listed by Cantraine (1840), four shells of modern R. philip-
pii are united with six shells of R. rhodia. their provenance is indicated as livornoand zara  (= zadar, dalmatia, Croatia). Cantraine (1840: 140) reported Pupa philippiifrom “en dalmatie .. sicile et en sardaigne”. on the basis of all data we accept theten specimens as syntypes and select a shell (RMnh xxx; Pl. 13, fig. a) as lectotypeof Rupestrella philippii, to stabilize the use of that name. the lectotype is a ratherunusual shell without an angularis, corresponding in that character withCantraine’s original description but still very clearly a R. philippii as known in themodern literature. our interpretation is supported by a sample with two specimens collected byCantraine and accompanied by two old labels with different names, viz. Pupa
granum and Pupa sardoa. the locality ‘livorno’ is written on the label with P. granum.
Pupa sardoa was described by Cantraine (1840: 142) from sardinia, but he lived forsome time in livorno after he had visited the island. as in the former case, this mayhave caused confusion. we accept the shells as syntypes of Pupa sardoa Cantraine,1840, which is a junior synonym of Granopupa granum (draparnaud, 1801), as hasbeen suggested before (Pilsbry, 1918: 339).

Rupestrella philippii is known from italy, the Balkans, and turkey (Pilsbry, 1918:341). its occurrence in libya is shown here with figure 7b. Remarkable is the recordfrom tripolitania province, n of tarhuna, which is the first record west of the gulfof sidra (Beckmann, 1977: p. 32). the species has also been reported from Malta(giusti et al., 1995: 222, figs 177-182). according to material in RMnh, Rupestrella
moraguesi (Kobelt, 1886), which has often been reported as endemic for the Balearicisland of Mallorca (gasull, 1966: 93), should be considered a junior synonym of R.
philippii. this makes Mallorca the westernmost known record for R. philippii. 

Rupestrella rhodia (Roth, 1839)
type locality: Rhodos island, greece.
diagnosis. –  shell slender conical; aperture without an angularis.notes. – R. rhodia occurs from the Balkans and turkey to the southern Crimeaand israel (Pilsbry, 1918: 344; material in RMnh).
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the siCilian sPeCies oF RuPESTRELLA aCCoRding to BeCKMann (2002)
Rupestrella rupestris (Philippi, 1836)
R. rupestris rupestris (Philippi, 1836)

type locality: Palermo and sciacca, sicily, italy.
R. rupestris coloba (Pilsbry, 1918)

type locality: sicily.
notes. – according to Beckmann (2002) this subspecies is restricted to the islandof lévanzo off the  westcoast of sicily.

R. rupestris margritae Beckmann, 2002
type locality: isola delle Femmine, on rocks of the castle tower in the town, Palermo province, w

sicily, italy.
R. rupestris carolae Beckmann, 2002

type locality: Cefalù, castle mountain, Palermo province, sicily, italy.
R. rupestris lamellosa Beckmann, 2002

type locality: sciacca, agrigento province, sicily, italy.
Rupestrella homala (westerlund, 1892)
R. homala homala (westerlund, 1892)

type locality: galdo mtn, sicily, italy.
R.homala massae Beckmann, 2002

type locality: Cófano mtn, at the castle, trápani province, sicily, italy.
R. homala falkneri Beckmann, 2002

type locality: termini, road to Caccamo, sicily, italy.
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Rupestrella occulta (Rossmässler, 1839)
R. occulta occulta (Rossmässler, 1839)

type locality: sicily, italy.
R. occulta gibilfunnensis (de gregorio, 1895)

type locality: gibilforni mtn near Palermo, sicily, italy.
Rupestrella jaeckeli Beckmann, 2002

type locality: limestone rock on Biaggio mtn, se of agrigent, sicily, italy.
the noRth aFRiCan taxa aCCoRding to PilsBRy (1918) and veRdCouRt (1963)
the north african taxa according to Pilsbry (1918) and verdcourt (1963) (R. soma-

lensis). the type localities of these north african taxa are shown in fig. 7a.
Rupestrella dupotetii (terver, 1839)

type locality: Béjaïa (Bougie), algeria.
notes. – Based on differences in shell shape and distributional range, holyoak &seddon (1986) recognized two subspecies in R. dupotetii, i.e. R. d. dupotetii in the east-ern part of its african distribution and R. d. sebouensis in the west (fig. 7a).additional material from southern spain led arrébola Burgos & gittenberger (1993)to disagree with this distinction. Pending a revision of all north african taxa, we willhere follow the latter authors.

Rupestrella michaudi (terver, 1839)
R. michaudi michaudi (terver, 1839)

type locality: Bougie, on the ridges of gourayah, a mountain of about 700 m elevation, on rocks
exposed to the east, algeria. (36.772°n / 5.076°e)

R. michaudi isseriana (Pilsbry, 1918)
type locality: gorge de Palestro, Kabylia, algeria. (36.577°n / 3.568°e)
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Rupestrella brondeli (Bourguignat, 1864)
type locality: Pescade point, algeria. (36.818°n / 3.010°e)

Rupestrella kabyliana (letourneux, 1870)
type locality: Rocks of tablabalt near Fort napoleon, algeria. (36.637°n / 4.201°e)
notes. — two samples of ‘Pupa penchinatiana’ from algeria in the CollnBourguignat (Bg12985, 12986), most probably belong to R. kabyliana. the shells have(1) more prominent and regular riblets, expecially on the spire, (2) the aperturalteeth are more prominent, (3) the apertural lip is somewhat reflexed, without beingconspicuously thickened, and (4) the apical whorls are in general slightly more slen-der. the differences are slight indeed, which makes once more clear that the genera

Chondrina and Rupestrella cannot be distinguished unequivocally on the basis ofonly shell characters.
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africa based on material in the collection of the RMnh.
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Rupestrella cartennensis (letourneux, 1893)
type locality: Mountain of the Cape of ténès (Cartenna), in the dép. d’alger, algeria. (36.529°n /

1.359°e)
Rupestrella punica (letourneux & Bourguignat, 1887)

type locality: on damp rocks near the spring, djebel zaghouan, tunis. (36.397°n / 10.143°e)
Rupestrella barattei (letourneux & Bourguignat, 1887)

type locality: in crevices of the rocks, djebel Bou-Kournein, tunis. (36.709°n / 10.344°e)
Rupestrella eucyphogyra (letourneux, 1870)

type locality: under rocks of a dolmen of the defile of Mazla, in the region of the oued-zenati,
algeria. (36.313°n / 7.166°e)

Rupestrella somalensis (verdcourt, 1963)
type locality: Mait-erigavo escarpment, 5,900 feet a.s.l., northern region, somalia.
notes. – this species was originally classified with Granopupa. Based on the orig-inal description and figure, however, it clearly belongs to Rupestrella. as alreadymentioned by verdcourt (1963) it appears to be affiliated with R. michaudi, based onthe slender shell shape. its geographical location is rather isolated. it extends theknown distribution of the genus considerably southward. 
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