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AbstrAct: The shell variation of Horatia klecakiana Bourguignat was studied based on large samples of at 
least 620 specimens from Bourguignat’s collection. To find the type locality Ribaric, we studied old maps of 
Bourguignat’s time and found that the valley of the Cetina river with the type locality of H. klecakiana had 
been flooded by lake Peruća in 1958. Horatia knorri Schütt is an enigmatic species because the holotype does 
not correspond to the original description. Thus we designate one of the depicted paratypes as the neotype.
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INTRODUCTION

This genus Horatia was defined by bourGuiGnAt 
(1887), as well as by rAdomAn (1983) and bodon 
et al. (2001), as a species with a valvatoid shell, a 
prominent body whorl and a short spire.

bourGuiGnAt (1887) described Horatia kleca-
kiana from Ribaric; in the same paper he described 
eight new Horatia spp. from the same region: H. ob-
tusa (loc. typ.: “vit dans la sorgente de la Cettina”), 
H. fontinalis (loc. typ.: “Ervac, dans la “sorgente” de 
la Cettina”), H. albanica (loc. typ.: “dans la “sorgente” 
de la Cettina”), H. letourneuxi (loc. typ.: “Fontaine du 
moulin à Ervac”), H. palustris (loc. typ.: “entre Verlika 
et Ribaric, et dans une fontaine près d’Ervac”), H. 
verlikana (loc. typ.: “Marais entre Verlika et Ribaric”), 
H. obliqua (loc. typ.: “près d’Ervac”), and H. praeclara 
(loc. typ.: “dans la fontaine du moulin d’Ervac”). 

binder (1957), followed by Ant (1962), lumped 
all these species under the name H. klecakiana. 
schütt (1961) listed H. klecakiana from the region 

of Ribaric and pointed out the high constancy of its 
shell form. 

Ant (1962) presented 28 drawings of Horatia 
spp. from Bourguignat’s collection and drawings of 
binder (1957: p. 60) and added a photo of “Horatia 
klecakiana”, collected by Schütt in Ombla spring near 
Dubrovnic. This specimen is very different from 
H. klecakiana and was described as Horatia knorri 
Schütt, 1961 and later schütt (2000) depicted it as 
Orientalina troglobia (Bole, 1961).

szArowsKA & FAlniowsKi (2014) studied 
“Horatia klecakiana” from the spring Studenci, N of 
Kučiće, in the Cetina valley, Croatia, collected in 
2011, about 60 km downstream from the type locali-
ty and FAlniowsKi et al. (2021) studied H. klecakiana 
from the Cetina valley, near the type locality. 

The type locality of H. klecakiana was identified by 
rAdomAn (1983: p. 52) as “Vrijovac spring in the 
source area of the Cetina river, spread also in numer-
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ous springs in the Cetina river drainage area and in 
addition the species occurs in the surroundings of 
the Livno town”, but bourGuiGnAt (1887: p. 50) 
originally described the type locality as “sorgente 
près de Ribaric, dans la vallée de la Cettina”.

This paper is intended to redefine the identity of 
the genus Horatia as well as to redefine the type local-
ity of H. klecakiana in addition to the designation of a 
neotype of H. knorri Schütt, 1961.

MATERIAL AND METHODS

We borrowed the syntypes of H. klecakiana and 
some other Horatia spp. synonymised with H. klecaki-
ana, of which large samples exist, from Bourguignat’s 
collection (Muséum d’ Histoire Naturelle Genève, 
MHNG) to study the intra-specific variation of  H. 
klecakiana from different sampling sites in the valley 
of Cetina river (Table 1). 

The newly collected specimen from Livno was 
collected by Jasminko mulaomerović, on April 25, 
2021, coordinates of the sampling site: 43°49'56.0"N, 
17°00'29.3"E, 780 m a.s.l. (Figs 1–2).  Duman is the 
name for the spring of the river Bistrica, which is lo-
cated in the lowest part of a large rocky cliff formed 
at the contact of Lower Cretaceous limestone and 
Eocene flysch (Božićević 1964–1965). It consists of 
six caves, four of which are fossil. The water flows 
from two caves and serves to supply the city of Livno 
with drinking water, and one part is drained to the 

mills. Part of the water from the canal overflows. In 
one such part (Fig. 1) snails were picked up from 
stones which were richly overgrown with moss on 
the upper side. Other photos of the habitats of H. kle-
cakiana were published by FAlniowsKi et al. (2021).

The measurements and photos of the shells were 
taken using a stereo microscope (Leica M205 C) with 
a digital camera (Leica DMC5400). All photos, ex-
cept H. macedonica, are published for the first time.

RESULTS

Genus Horatia Bourguignat, 1887
Type species: Horatia klecakiana Bourguignat, 
1887
Figs 3–10

This genus was defined by a valvatoid shell 
with a prominent body whorl and a short spie 

(bourGuiGnAt 1887, rAdomAn 1983, bodon et 
al. 2001). This corresponds well to most Horatia 
spp. (Figs 3–8, 10) except H. lucidulus (Fig. 9) from 
Bulgaria, which may belong to the genus Hauffenia 
Pollonera, 1898. The recently described species, H. 
ozimeci (Croatia) and H. stygorumina (Croatia), look 
different from the other Horatia spp., but H. ozimeci 

Figs 1–2. The locality at Livno: 1 – Duman spring; 2 – Small stream below the canal where empty shells of H. klecakiana 
were collected

Table 1. The studied samples of Horatia from the Cetina 
valley, labelled as Horatia by bourGuiGnAt (1887)

Number of 
specimens Sampling site Collection of 

Bourguignat

150 Ribaric, type locality MHNG-MOLL-0110602

400 Cetina, spring MHNG-MOLL-0110604

170 Ervac MHNG-MOLL-0110601

https://goo.gl/maps/B2XCCeacjHUyBmPWA
https://goo.gl/maps/B2XCCeacjHUyBmPWA
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was sequenced (FAlniowsKi et al. 2021) which re-
vealed that it is a true Horatia. Thus the definition 
of the shell shape of Horatia must be expanded. H. 
parvula from Turkey has a slit-like umbilicus and 
may represent Pontohoratia Vinarski, Palatov et Glöer, 
2014.

Description. The small shells are depressed coni-
cal to conical with 3.5–4 convex whorls. The shells 
are ivory to greenish. The body whorl is prominent 
with a triangular rounded aperture. The outer lip is 
straight and oblique in lateral view. The umbilicus is 
open and deep. The operculum is reddish.

Figs 3–10. Horatia spp. of the Balkans: 3 – H. klecakiana (Croatia, syntype, Ribaric, MHNG110602); 4 – H. macedonica 
(Kuščer, 1937) (North Macedonia, after kuščer 1937); 5 – H. novoselensis Radoman, 1966  (North Macedonia, para-
type SMF 186542); 6 – H. podvisensis Glöer et Reuselaars, 2020 (North Macedonia, holotype, RMNH.MOL.347636); 
7 – H. ozimeci Grego et Falniowski in FAlniowsKi et al. (2021) (Croatia, coll. Grego); 8 – H. stygorumina Grego et 
Rysiewska in FAlniowsKi et al. (2021) (Croatia, coll. Grego); 9 – H. lucidulus Angelov, 1967 (Bulgaria); 10 – H. parvula 
(Naegele, 1894) (Turkey, paratype, SMF142223). Scale bar 1 mm
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Horatia klecakiana Bourguignat, 1887
Figs 11–28
1887 Horatia klecakiana Bourguignat, 1887: p. 49 

[Étude sur les noms génériques...]
Type locality. “provient d’une sorgente près de 
Ribaric, dans la vallée de la Cettina.” 
Remarks. Bourguignat mentioned as type locali-
ty “provient d’une sorgente près de Ribaric, dans la 
vallée de la Cettina.” This translates to “collected in 
a spring near Ribaric in the valley of the Cetina”. In 
current maps Ribaric cannot be found but in a map of 
Bourguignat’s time we could find the spring (Quelle) 
near Ribaric in the valley of the Cetina river, from 
where Bourguignat described H. klecakiana (Figs 11–
12). In 1958 this region was flooded. The artificial 
lake was created by building a dam on the Cetina 
in 1958, some 25 km downstream. Lake Peruća was 
the first large reservoir created in karst and the first 
remote reservoir in the Cetina Hydropower System. 
The reservoir was impounded in the Cetina canyon 
upstream of the Hrvatačko Polje (= field) by the con-
struction of the 63 m high Peruća dam (wiKiPediA 
2021). Thus the type locality was lost.

bourGuiGnAt (1887) described seven more spe-
cies from the valley of Cetina (Fig. 13), which were all 
synonymised with H. klecakiana by later authors (for 
details see Glöer & reuselAArs 2020, FAlniowsKi 
et al. 2021). As type localities Bourguignat men-
tioned, in addition to Ribaric, the source of Cetina, 
spring at Hrvace (= Ervac), and Vrlika (Fig. 13).

Formerly binder (1957) and Ant (1962) 
published drawings of the specimens which 
bourGuiGnAt (1887) described as distinct species 
to show the slight differences with H. klecakiana to 

argue that all these samples from the Cetina valley 
belonged to H. klecakiana. FAlniowsKi et al. (2021) 
depicted syntypes of the nine “species” described by 
bourGuiGnAt (1887) from the Cetina valley. Because 
these “syntypes” are selected specimens from larger 
samples, we borrowed three of the largest samples of 
Bourguignat’s collection and illustrated three speci-
mens from each, which are most different, to confirm 
the identity of all these samples. All these “species” 
are conical and have an open and deep umbilicus. 

All 470 Horatia specimens (Table 1) from 
Bourguignat’s collection outside the type locality we 
studied are identical with H. klecakiana from the type 
locality (Figs 20–22) and with H. klacakiana sensu 
rAdomAn (Figs 23–25). 

FAlniowsKi et al. (2021) could show by COI 
sequencing that H. klecakiana from numerous sam-
pling sites in the Cetina valley are identical with the 
sample from spring Studenci, N of Kučiće, in the 
valley of Cetina, Croatia, 43°26'41.3"N, 16°48'25.5"E, 
45 m a.s.l., of which Glöer & reuselAArs (2020) 
believed erroneously that this species was distinct 
from H. klecakiana. Thus H. klecakiana is distributed 
along the entire valley of Cetina and the region of 
Livno, a sampling site which could also be found in 
Radoman’s diary from 1970th (ANHM 1970).

Horatia knorri Schütt, 1961
Figs 29–36
1961 Horatia knorri Schütt, 1961: p. 75, fig. 1. 
Type locality: “Ombla-Quelle bei Dubrovnik” 
Remarks. Because the holotype of H. knorri, depos-
ited in Senckenberg Museum Frankfurt, does not 
correspond to the original description (Figs 29, 30, 
34, 36), it is invalid. Thus we designate a specimen 

Figs 11–12. Localities: 11 – Ribaric (underlined in red), type locality of H. klecakiana Bourguignat, 1887, the spring 
(Quelle) is mentioned on the map below Ribaric (Jalžić & Pavlek 2013); 12 – the same region today: Ribaric was 
flooded by the artificial lake Peruća in 1958

https://goo.gl/maps/nnEDtScX9EQ3CDg76
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Figs 14–19. H. klecakiana: 14–15 – syntype of H. klecakiana, Bourguignat’s collection (Geneva, MNHG-MOLL-0110602) 
with 16 original labels; 17–19 – H. klecakiana from Radoman’s collection, Vrijovac spring, Natural History Museum 
Belgrade, BEO 069). Scale bar 1 mm

Fig. 13. Sampling sites: Ribaric (red triangle), Bourguignat’s type locality of H. klecakiana; Cetina, Radoman’s type locality 
of H. klecakiana. Livno (red star), additional locality of H. klecakiana mentioned by rAdomAn (1983). Other sites of H. 
klecakiana (red squares, for explanation see text)
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Figs 20–28. Variation of H. klecakiana from three different sampling sites with original labels: 20–22 – spring near Ribaric 
(type locality); 23–25 – spring at Ervac (=Hrvace), valley of Cetina river; 26–28 – sorgente de la Cetina (spring of 
Cetina). Scale bars 1 mm
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from among the paratypes (Fig. 31) as the neotype. 
This species was already depicted by hirschFelder 
(2018) as H. knorri, following the original description.

It is enigmatic why the holotype of H. knorri does 
not correspond to the original description, maybe 
schütt (1961) confused the sample of the holotype 
with another sample of paratypes. On the other hand 
schütt (2000) depicted his holotype of H. knorri 
(smooth “form”) as Orientalina troglobia (Bole, 1961) 
and synonymised H. knorri with O. troglobia, possibly 
to correct his mistake? 
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