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New species of laNd sNail, Mirus jejuensis, 
(Gastropoda: eNidae) from JeJu islaNd, Korea

gab Man Park

department of environmental medical Biology, Kwandong university college of medicine, Gangneung, Gangweon- do 
210–701, Korea

Abstract several specimens of mirus jejuensis n. sp. were collected alive for the first time from jeju island. Based on the 
new material, shell, radula, genital system and chromosome kartotype are here described. A terrestrial cave snail (Gastropoda: 
enidae), mirus jejuensis n. sp., occurs in Gungi cave on jeju island, south Korea and is proposed as a new species in the 
family enidae. Diagnostic features of the new species include possession of a minute elongate- conical, sinistral shell, with 
apical microsculpture comprising low tubercles. The chromosome number and karyotype are 2n = 56 and 8M + 15sM + 5sT, 
respectively. 
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IntroductIon

the diversity of enidae is highest in the temper-
ate zone (especially in southwestern and central 
asia), but some asian groups extend into the 
tropics (Hausdorf, 2001a, 2001b). some spe-
cies of enidae have sinistral shells (annandale 
& prashad, 1924; thiele, 1931; schileyko, 1998). 
twenty- one species and subspecies have reported 
for the genus Mirus albers 1850 (Yen, 1939). 
asami et al. (1998) reported examples of sinistral 
and dextral forms occurring within one species. 
also, ueshima and asami (2003) reported that 
the different mirror- image forms have evolved 
in favour of the genetically dominant handed-
ness as a result of single- gene speciation. the 
Geonji cave was formed by lava- calcification 
and is located to the west of Hallim- eup on Jeju 
island. the climate of the vicinity is temperate, 
with a mean annual temperature of 16°c. annual 
rainfall is around 1500 mm. the new species is 
described in this study on the basis of the shell 
structure and the anatomical characteristics.

MaterIals and Methods

all material (25 living snails) was collected 
by mr. Y. G. choi of the Korean institute of 
Biospeleology. snails were kept during three 
years of laboratory study to study the adult 
(fig. 1). relaxed, alcohol- preserved specimens 
were used for dissection. adult specimens 
from sindang- dong cave (5 exx.) were used for 
karyotypic analysis after being prepared by  

air- drying (park, 2008). the centromeric position 
nomenclature for the chromosome classification, 
as proposed by levan et al. (1964), has been fol-
lowed in this study. the radula and the shell 
microsculpture were observed by sem (Hitachi, 
s- 4200). specimens used in this study were 
deposited in the department of environmental 
medical Biology, Kwandong university college 
of medicine, Korea. 

systeMatIcs

Mirus jejuensis n. sp.
(figs 1–6)

Material examined Holotype, sH 13 mm, sw 
2.2 mm, wH 10, Geonji cave Hyubje- ri, Hallim- 
eup, Bukjeju- gun, Jeju island. 

Description table 1 contains the shell morpho-
metrics of the holotype and seven paratypes. 
shells are illustrated in figs 1–3. shell colour was 
translucent- white with light yellowish shading. 
Head and foot of the animal was white. Head 
with two pairs of invaginable tentacles, with 
eyes at tips of upper tentacles (figs 1, 2). shell 
size ranged 7.2–13.1 mm high; height/width 
ratio 4.80–5.46. whorls, 8–10, rounded. spire out-
line convex. aperture oblong- ovate, margin thin, 
occupying 19–21% of shell length. shell lacking 
an umbilicus. Body whorl occupying 34–36% of 
shell length, with a rounded, convex periphery. 
columella thin, outer lip rather thin, of which 
upper end slightly concaveforming a very shal-
low sinus. lip of outer aperture not reflected. contact author : gmpark@kd.ac.kr
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inner surfaces of whorls smooth. shell with 
relatively smooth surface sculptured by irregular 
growth lines (fig. 3). No parietal callus and pari-
etal wall. protoconch rounded, protruding, with 
about 1.5 whorls. No operculum. 

radular formula (fig. 4): one central tooth + six 
lateral teeth + 12 marginal teeth (from paratype). 
central tooth (fig. 4a) trapezoidal, somewhat 
short; basal process well excavated; basal cusps 
elongate (about as long as basal process). central 
cusps of central and lateral teeth dagger- like, 
slightly enlarged. marginal teeth with three 
cusps. 

Genital system characterized by style of recep-
taculum seminis (bursa copulatrix) being longer 
than the diverticulum (fig. 5). epiphallus 
almost uniformly thickened, about 6 mm long, 
with retractor muscle connected to middle. 
Vagina same length to siomewhat shorter than 
penis sheath, and narrowed somewhat toward 
atrium. stalk of receptaculum seminis consid-
erably thickened near vagina, strikingly thick-
ened in middle, about 6 mm. receptaculum 

Table 1 shell parameters for eight specimens of Mirus jejuensis

specimens sH (mm) sw (mm) al (mm) aw (mm) as wH

Holotype 13.0 2.2 0.32 0.23 1.39 10.0
paratype 1 12.8 2.1 0.33 0.25 1.32 10.0
paratype 2 12.9 2.2 0.31 0.22 1.41  9.5
paratype 3 13.1 2.3 0.35 0.24 1.46 10.0
paratype 4 12.8 2.1 0.31 0.24 1.29 10.0
paratype 5 13.1 2.4 0.33 0.22 1.50  9.5
paratype 6  8.9 1.7 0.28 0.19 1.47  8.0
paratype 7  7.2 1.5 0.26 0.17 1.53  8.0

abbreviations: sH = shell height; sw = shell width; al = aperture length; aw = aperture width; as = aperture length/
aperture width; wH = number of whorls.

Figures 1–2 photographs of Mirus jejuensis: 1 dorsal 
view of an active M. jejuensis; 2 a, Holotype; b and c, 
paratype; d, side view of holotype (Bar = 3 mm).

Figure 3 scanning electron microscope photographs 
of Mirus jejuensis. shell body: (a), apical whorls; (b) 
aperture; (c) lip.
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seminis oblong, connected at end of stalk, about 
0.7 mm long. penis without large glands. ovary 
small, an unlobed mass filling about 0.5 whorls 
posterior to stomach. pallial oviduct large. 
oviduct with single thickened coil on albumen 
gland. twenty- one mitotic cells were studied. 
chromosome number and karyotype were 
2n = 56 and 8m + 15sm + 5st, respectively (fig. 6,  
table 2). 

etymology Named after Jeju- island, where the 
snail was discovered.

Habitat the snails inhabit areas of organic soil 
covered with rotten leaves and live under stones 
about 20 m inside a cave system. this species is 
always found in caves. No dextral forms were 
found within the caves.

Type locality Holotype and paratype from Geoji 
cave stream 3 km west of Hyubje- ri, Hallim- eup, 
Bukjeju- gun, Jeju island, Korea (33°22'58” N, 
126°14'47” e).

Distribution other than the type local-
ity, specimens were collected from caves at: 
majungoreum- rock cavity, Jeoji- ri, Hangyeong- 
myeon, Bukjeju- gun (33°20'18'' N, 126°16'40'' e); 
Guenegi cave (33°32'44'' N, 126°41'17'' e); 
sindang- dong cave (33°32'55'' N, 126°45'13'' e); 
and Gimnyeongbilremot cave (33°32'13'' N, 

Figure 4 scanning electron microscope photographs 
of radular teeth of Mirus jejuensis (all bar = 30 µm): a 
radular teeth, c central tooth, l lateral tooth, m mar-
ginal tooth (X = 500); b central and lateral tooth (X900); 
c marginal tooth (X900).

Figure 5 Genitalia of Mirus jejuensis: ap penial 
appendix; at atrium; di diverticulum; ep epiphallus; 
ov oviduct; pa stalk of penial appendix; pms penis 
retractor muscle; ps penis sheath; rs receptaculum 
seminis; st stalk of receptacum; va vagina; vd vas  
deferens. 
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126°45'25'' e), donggimnyeong- ri, Gujwa- eup, 
Bukjeju- gun, Jeju island.

dIscussIon

the classification of the family name enidae has 
been discussed by several authors. Hausdorf 
(2001a, 2001b) reported that the family name 
Buliminidae Kobelt 1880 (type genus Buliminus 
Beck 1837) is a junior homonym of the name 
Buliminidae Jones 1875 (Foraminifera, type 
genus Bulimina d’orbigny 1826) (icZN, 2003). 
woodward (1903) replaced the name Buliminidae 
Kobelt 1880 by enidae woodward 1903. many of 
species in the enidae are difficult to define satis-
factorily, at least on shell characters alone. until 
now, only three species, ena coreanica pilsbry & 
Hirase, 1908, Mirus junensis Kwon & lee 1991, 
and Mirus sp. of enidae are known in Korea 
(Kwon, 1990; Kwon & lee, 1991). species of the 
genus Mirus have an elongate spiral shell with 
smooth protoconch and often large size (Yen, 
1939; azuma, 1982; Kwon & lee, 1991). the 
species are numerous and abundant in tropical 
areas. the new species differs considerably from 
other members of the genus Mirus not only in 
shell form but also in the reproductive system. 

it differs from M. junensis Kwon & lee 1991 and 
Mirus sp. in the form of its spiral shell sculpture, 
as its peripheral cords are much more conspicu-
ous and shell colouration is different. Hoso et al., 
(2010) has reported that a single gene responsi-
ble for left- light reversal in many snails could be 
responsible for rapid speciation as dextral and 
sinistral snails have difficulty in mating. the 
evolution of the present species could therefore 
have been rapid. 

it is worth noting that within the family enidae, 
the number of haploid chromosomes reported lie 
in the range 21 to 25 (Barker, 2001). in the present 
species n = 28. 

Figure 6 Mirus jejuensis: a metaphase chromosomes 
of a gonadal cell; B arrangement of the chromosomes 
in a into karyotypic sets. (Bar = 10 µm).

Table 2 measurements of metaphase chromosomes 
in five spermatogonial cells from Mirus jejuensis.

chromosome 
pair

length(µm) 
mean ± sd

arm ratio 
mean ± s.d.

type* 

1 9.8±0.29 1.10±0.15 m
2 8.4±0.36 1.89±0.13 sm
3 7.6±0.61 2.01±0.14 sm
4 7.5±0.77 2.04±0.15 sm
5 6.1±0.37 1.97±0.14 sm
6 5.4±0.66 2.99±0.13 st
7 4.9±0.75 2.05±0.14 sm
8 4.9±0.86 2.87±0.12 st
9 4.7±0.47 1.99±0.12 sm
10 4.6±0.55 1.81±0.15 sm
11 4.4±0.62 2.78±0.23 st
12 4.3±0.68 2.11±0.21 sm
13 4.2±0.38 2.96±0.25 st
14 4.0±0.55 2.03±0.19 sm
15 4.0±0.39 2.10±0.11 sm
16 4.0±0.35 1.20±0.14 m
17 3.9±0.79 1.16±0.16 m
18 3.9±0.49 1.18±0.12 m
19 3.9±0.85 1.97±0.18 sm
20 3.8±0.67 1.23±0.11 m
21 3.6±0.27 2.04±0.17 sm
22 3.5±0.70 1.86±0.17 sm
23 3.4±0.68 1.85±0.16 sm
24 3.3±0.66 2.01±0.20 sm
25 2.9±0.58 1.15±0.11 m
26 2.8±0.56 2.79±0.22 st
27 2.6±0.52 1.21±0.13 m
28 2.5±0.50 1.23±0.12 m

*abbreviations: m = medianly constricted chromo-
some; sm = submedianly constricted; st = subterminally 
constricted.
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