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ABSTRACT

Pisidium stewarti and Tibetoradix cf. hookeri, two spe­
cies that are known to occur at conditions that nowadays 
prevail at high altitudes, are reported from Bhutan for the 
fi rst time. Th e records mark the southeastern border of the 
known recent occurrences for both species.
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INTRODUCTION

One of the authors (K.T.) recently collected two species 
of high­altitude freshwater molluscs near the Jhomolhari 
Base Camp, in the vicinity of the Nyile (= Nyele) La [la = 
mountain pass], at 4725 m a.s.l., in the Bhutanese district 
of Th imphu. Up till now there were no records for molluscs 
from altitudes above 3700 m in Bhutan (Gittenberger et al., 
2018b: 144). Th e records are of particular interest since the 
species are new for the country. Th e occurrences in Bhutan 
imply extensions of their known ranges. 

Th e locality is a muddy, stagnant water pond, situated 
above the tree­line, in an area of alpine meadows, scrubs 
and screes (Fig. 1) where the Himalayan blue sheep (Pseudois 
nayaur Hodgson, 1833) dwells and the famous caterpil­
lar fungus or cordyceps [(Ophiocordyceps sinensis (Berk.) 
G.H. Sung, J.M. Sung, Hywel­Jones & Spatafora (2007)] is 
found. Th ese alpine habitats are mainly important to the 

indigenous populations as collection grounds for medicinal 
plants, as alpine grazing lands, and as sacred areas.

SYSTEMATIC PART

Bivalvia

Family Sphaeriidae Deshayes, 1855

Genus Pisidium C. Pfeiff er, 1821 (iczn, 1953: 47)

Type species (by subsequent designation by Gray, 1847: 184–
185): Pisidium obliquum Lamarck, 1818, = Tellina amnica
Müller, 1774, = Pisidium (P.) amnicum (Müller, 1774)

Subgenus Odhneripisidium Kuiper, 1962

Type species (by original designation): Pisidium (Odhneri-
pisidium) stewarti Preston, 1909

Pisidium (Odhneripisidium) stewarti Preston, 1909
Figs 2–4

Pisidium stewarti Preston, 1909: 116, fi g. 3 (“High Hill Gom­
pa, Gyantse valley, in a small hill stream, among moss 
and stones, 14,500 feet [4420 m a.s.l.]”; 1915: 227. Kui­
per, 1962a: 4; 1968: 32, 33, fi gs 46–49. Meng & Hoff mann, 
2009: 57. Gittenberger et al., 2018a: 219, 220, fi gs 592–
595. Clewing et al., 2013: 232, fi g. 2, 233, fi g. 7. Vinarski & 
Kantor, 2016: 104, 105.

Pisidium (Odhneripisidium) stewarti — Kuiper, 1962b: 55. 
Dance, 1967: 175. Subba Rao, 1989: 217, fi gs 629–630.

Pisidium vincentianum Woodward, 1913: 127 (“Pleistocene 
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(Campinien) at Soignies, Belgium”), pl. 2 fig. 2, pl. 4 fig. 6, 
pl. 27 figs 7–11; 1914: 99. Kuiper, 1972: 197, figs 37–39, 203.

Shell (n = 8). — The dark greenish brown shell is obliquely 
roundish, with a broad umbo. It has irregular more or less 
coarse growth lines and 3–5 prominent resting ridges. The 
hinge plate is very narrow in the middle and broad at both 
sides with the lateral teeth; the ligament is curved inwards 
from the border of the shell. Shell width up to 3.75 mm.

Distribution. — This species is known as a fossil from 
various Pleistocene deposits (Tiglian, Waalian, Weichse­
lian) that are situated far west of its present Asian range 
(Gittenberger et al., 2018a: 219). Kuiper (1968: 36) hypoth­
esized that it could be considered an Asian species that 
invaded central and western Europe more than once during 
the Pleistocene and Early Holocene. According to Kuiper 
et al. (1989: 90) it “followed the retracting Weichselian ice 
wall northwards to nearly 56°n …, then disappeared from 
Europe at the beginning of the Holocene.”

The published Recent distribution of this species 
includes western Siberia (Kuiper, 1962a: 5; 1968: 32; 1972: 

203), the central Asian high mountainous massifs in Kyr­
gyzstan and Tajikistan (Tian Shan and Pamir) and the 
Himalaya (Woodward, 1914; Kuiper, 1962a: 6; Meng & 
Hoffmann, 2009: 57; Vinarski & Kantor, 2016: 104). Clew­
ing et al. (2013: 233, fig. 7) indicated many records for the 
Tibetan plateau. A sample in the former collection of J.G.J. 
Kuiper (nr. 18772), now in Naturalis Biodiversity Center, 
Leiden, is from the Ichinskaya, a tributary of the Angara 
river (leg. Koshov C.S., 29.iv.1967) in central Siberia; it is the 
northeasternmost record that we know. Kuiper (1962a: 6) 
suggested that P. stewarti might be widespread in Siberia, in 
the ponds of the Ural mountains, and even in eastern Rus­
sia, but records supporting that hypothesis did not come 
to our knowledge. The record for Bhutan now marks the 
southeasternmost occurrence that is known. 

Altitude range and habitat. — Pisidium (Odhneripisi-
dium) stewarti belongs to the species that characterize the 
periglacial molluscan freshwater fauna (Kuiper, 1968: 36). 
Climatic conditions govern the occurrence of this spe­
cies in the first place. In cold periods of the Pleistocene it 
occurred at about sea level, for example in The Netherlands. 

Fig. 1. The area near Jhomolhari Base Camp in Bhutan, district Thimphu, 27°48′n 89°22′e. The arrow points at the site where the molluscs 
were collected. Photo by K. T.
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Th e altitude of its recent occurrence in Siberia is unknown. 
Elsewhere in Asia the records are from mountainous areas 
without more detailed data. According to Vinarski & Kan­
tor (2016: 105) the species is found in “large mountain 
lakes”, quite diff erent from the locality in Bhutan (Fig. 1).

Gastropoda

Family Lymnaeidae Rafi nesque, 1815

Genus Tibetoradix Bolotov, Vinarski & Aksenova, 2018

Type species (by original designation): Lymnaea hookeri
Reeve, 1850.

Tibetoradix cf. hookeri (Reeve, 1850)
Figs 5–7

Lymnaea Hookeri Reeve, 1850: 49 (“Th ibetian or north side 
of Sikkim Himalaya, at 18,000 feet [= 5486 m] elevation”). 

Limnaea (Gulnaria) hookeri — Preston, 1915: 111.
Limnaea hookeri — Annandale & Rao, 1925: 160 fi g. 5–7, 167, 

168 fi g. 9B. 
Radix hookeri — Nesemann et al., 2007: 86, pl. 21 fi g. 3.
Tibetoradix hookeri — Aksenova et al., 2018: 4, 9 fi g. f (syn­

type), 10 fi g. e, h; S.I.: 37. Vinarski, Aksenova & Bolotov, 
2020: 22, 8I, 9f, e.

Shell (n = 9). — Th e shells from Bhutan are slender ovoid 
and yellowish brown to dark brown with one or two yellow­
ish resting ridges. Th ere are more or less coarse growth lines 
or obsolete riblets in some specimens. Th e apical whorls 
are missing in all the shells, most of which have secondary 
closed the apex. Th ere are about 3 whorls left . Th e peri­
ostracum is relatively thick. Th e suture is deeply incised. 
Th e inner lip of the aperture is not or inconspicuously 
folded where the parietal callus is connected to the refl ected 
columellar lip. Th e umbilicus is relatively wide and hardly 
covered by the columellar lip. Th e decollate shells are 
12.0 mm high at most; the width varies between 6.2 and 
7.6 mm.

Figs 2–4. Pisidium (Odhneripisidium) stewarti Preston, 1909; right valves (3, 4a) and left  valves (2, 4b). Bhutan, district Th imphu, Jho­
molhari Base Camp near Nyile [Nyele] La, 4725 m a.s.l.; 27°48′28.9″n 89°22′53.8″e; Kezang Tobgay leg. 24.vii.2019. Photos by K. T. (2) and 
Ms B. J. van Heuven (3–4). Scale bar = 1 mm.
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Distribution. — As long as the identifi cation of the 
claimed records for this species in Nepal (Nesemann et 
al., 2007: 86), nw. Bhutan, and Tibet (Vinarski, Aksenova 
& Bolotov, 2020: 22) remains problematic, the range of T. 
hookeri cannot be described more precise than se. Himala­
yan. Th e problem starts with the inexact description of the 
type locality (Reeve, 1850: 49).

Altitude range and habitat. — With 5486 m a.s.l. Reeve 
(1850: 49) published the highest record for this species. 
Aksenova et al. (2018: 11) indicated an altitude range for the 
genus Tibetoradix of 3550–4980 m a.s.l. With 4725 m a.s.l. 
the record in Bhutan fi ts within that range. For the occur­
rences in Nepal, Nesemann et al. (2007: 86) mentioned 
somewhat lower altitudes, i.e. 2700–3900 m a.s.l.

Th e snails in Bhutan were observed on the surface of 
the muddy bottom. Th ey were not rare. According to a pho­
tograph of the bottom, there were about 500–600 snails 
per square metre. Th e thick periostracum and the decollate 

apexes indicate a relatively high acidity of the water. Th e 
periodic resting stages that can be recognized on the shells 
as yellowish bands might be correlated with winters, sug­
gesting that the snails need more than one year to become 
fully grown. 

Notes. — Th e identifi cation of this species aft er empty 
shells only remains uncertain. Additional samples from 
type localities, enabling dissection and dna analyses, are 
needed to clarify the taxonomical puzzles, that are shortly 
referred to below. For the Bhutanese population only the 
generic name can be given without much doubt. 

Th e shells from Bhutan are most similar to those that 
are fi gured for Tibetoradix hookeri by Aksenova et al. (2018: 
10, fi g. 7e, h) because of the smooth parietal­columellar 
transition, the deeply incised suture and the relatively wide 
umbilicus. Th erefore, the species is provisionally called 
Tibetoradix cf. hookeri in conformity with Ivan N. Bolotov 
(in mail 11­05­2020), who judged the photographs of two 
Bhutanese shells. Th e shell that is fi gured by Reeve (1850: 
49) resembles the syntype that is fi gured by Aksenova et 
al. (2018: 9, fi g. 6f) and the two syntypes fi gured by Vinar­
ski, Aksenova & Bolotov (2020: 595, fi g. 9f, g) because of 
the moderately prominent columellar fold. Th e shell that is 
fi gured by Nesemann et al. (2007: 97, pl. 21 fi g. 3) diff ers by 
the more strongly folded inner lip and a larger body whorl. 

Limnaea bowelli sensu Annandale & Rao, 1925, alleg­
edly diff ers from Limnaea hookeri by “its impressed suture 
and much wider umbilicus” (Annandale & Rao, 1925: 169). 
Th is interpretation, which was shared by Subba Rao (1989: 
126, 132), is contradictory to Preston’s original description 
(1909: 115), in which Limnaea bowelli is characterized as 
“rimate”. It is equally unclear why Annandale & Rao (1925: 
169) mentioned that Preston might have described this spe­
cies “from an immature shell”, since Preston (1909: 115 fi g. 
1) fi gured a fully­grown specimen. Vinarski, Aksenova & 
Bolotov (2020: 25) referred to this “poorly­studied species” 
as Orientogalba cf. bowelli. Th e species that is illustrated by 
Ramakrishna & Dey (2007: 216, fi g. 158) as Galba hookeri
has the slender conical spire with fl attened whorls that is 
most typical for Radix rufescens (Gray, in Sowerby, 1822) 
(= acuminata Lamarck, 1822, not Brogniart, 1810). 
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Figs 5–7. Tibetoradix cf. hookeri (Reeve, 1850). Bhutan, district 
Th imphu, Jhomolhari Base Camp near Nyile [Nyele] La, 4725 m 
a.s.l.; 27°48′28.9″n 89°22′53.8″e; Kezang Tobgay leg. 24.vii.2019. 
Shell in frontal view (5a, 6), turned to show the umbilical chink 
(5b), and showing the secondary closed apical part (7). Shell mea­
surements 12.0 × 7.5 mm (5) and 10.7 × 6.9 mm (6). Photos by E. G.
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