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AgsTrRACT. This paper describes two new species, Gudeodiscus marmoreus PALL-GERGELY
n. sp. and Sicradiscus vargabalinti PALL-GERGELY n. sp. from China. New conchological
information indicates that Plectopylis stenochila var. basilia Gupk, 1897 is the synonym of
Sinicola stenochila (MOLLENDORFF, 1885). We present the reproductive anatomy of Gudeodiscus
emigrans otanii PALL-GERGELY, 2013, Gudeodiscus eroessi eroessi PALL-GERGELY & HUNYADI,
2013, Gudeodiscus giardi giardi (H. FiscHEr, 1898), Gudeodiscus okuboi PALL-GERGELY &
Hunvyabi, 2013, Gudeodiscus pulvinaris pulvinaris (GouLp, 1859), Sicradiscus invius (HEUDE,
1885), Sicradiscus transitus PALL-GERGELY, 2013, Sinicola asamiana PALL-GERGELY, 2013,
Sinicola murata (HEUDE, 1885), and Sinicola stenochila (MOLLENDORFF, 1885), with special
focus on the morphology of the inner penial wall, and new locality information for several
other Chinese Plectopylidae species. We moved the genus Amphicoelina Haas, 1933 from
the family Plectopylidae to Camaenidae and synonymized the subgenera of Chinese Eocene
Plectopyloides described by L1 (1986) (Henanspirus, Menyinspirus, Yenellus) with the genus
Plectopyloides.

Key words: malacology, taxonomy, Sinicola, Sicradiscus, Gudeodiscus, Plectopylis, anatomy,
China.

INTRODUCTION

The family Plectopylidae is a group of approximately 120 flat-shelled land snail
species having palatal and parietal plicae and lamellae about one quarter to half whorl
behind the aperture. According to SCHILEYKO (1999), Plectopylidae is a member of the
superfamily Plectopyloidea together with the mainly Sri Lankan Corillidae. BOUCHET
and Rocror (2005) classified Sculptariidae in this superfamily. Plectopylids differ from
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corillids and other conchologically similar groups by presence of one or two vertical
lamellae on the parietal wall.

BEenson (1860) described the genus Plectopylis as a “helicid” group. He subdivi-
ded the genus (including only six Indian and Burmese species) into three “sections”,
without naming them. GupE (1899a) revised the whole genus Plectopylis and subdi-
vided into seven “sections”, namely Endothyra (replaced by Endothyrella by Zicu
1960), Chersaecia, Endoplon, Plectopylis, Sinicola, Enteroplax and Sykesia GUDE,
1897. Recent papers classified the latter two genera in Strobilopsidae (ScHILEYKO 1998,
SoLem 1968) and Endodontidae (see GUDE 1914, ScHiLEYKo 2001) or Charopidae (see
ScaLEYKO 2010), respectively. Zica (1960) included Corilla H. & A. Apawms, 1858,
Sculptaria L. PFEIFFER, 1856, Plectopylis (with the subgenera Endothyrella, Chersaecia,
Endoplon, Plectopylis and Sinicola) and Amphicoelina F. Haas, 1933 within the family
Corillidae. ScaiLEYKO (1999) elevated all plectopylid subgenera to separate genera, and
classified the genera Plectopylis, Endoplon, Sinicola, Endothyrella, Chersaecia, and
Amphicoelina into the Plectopylidae.

The family Plectopylidae is widely distributed from northeastern India to many
parts of Southeast Asia and southern Japan (Gube 1899b, PALL-GERGELY & HuUNYADI
2013 and references therein). Most information on this family was described by G. K.
GuDE between 1896 and 1920 based on the material from India, Burma (Myanmar) and
Vietnam. Most Chinese taxa were described at the end of the 19" and the beginning of
the 20" Century (e.g. MOLLENDORFF 1882, 1883, 1885a, 1885b, 1886, HEUDE 1882, 1885,
1889, GrREDLER 1881, 1887, MARTENS 1875, ANCEY 1885, GUDE 1897). The previous
revision of Chinese Plectopylidae (PALL-GERGELY & HunyaDI 2013) revealed 46 subs-
pecies and species, including four questionable ones and 20 newly described species
and subspecies. This paper presents further information on Chinese Plectopylidae.

MATERIALS AND METHODS

Ethanol-preserved specimens were dissected under Leica stereomicroscope, and
photographs of the genital structures were taken with a camera attachment to provide
basis for sketches presented here. To describe the reproductive system, we used the
terms “distal” and “proximal” in relation to the atrium. Shells were directly observed
without coating under a low vacuum SEM (Miniscope TM-1000, Hitachi). We followed
the nomenclature of plicae and lamellae, genital organs and terminology of the shells
size in the diagnosis by PALL-GERGELY and HunyaDI (2013).

We list previously unpublished localities together with the name of the collector(s),
the date of collection, the number and location of specimens under each taxon. The
relevance of the new localities is explained in the Notes section under each species.
Collection data of anatomically examined specimens is indicated in the Genital structure
section before the description of the reproductive organs.

Geographic names are presented in pinyin without tone numbers. Only names of
populated places (district=Xian, town region=Shi, community=Xiang and Zhen, Cun=
village and autonomous regions=Zizhizhou) are written separately. Geographic names,
such as mountain (shan), cave (dong) rock (yan) forest (lin) are not separated. The
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appendix includes all mentioned localities and their respective provinces presented in
simplified Chinese characters.

Abbreviations:

HNHM: Hungarian Natural History Museum (Budapest Hungary);

JUO: Collection Jamen Uiriamu Otani (Osaka, Japan);

MNHN: Muséum National d’Histoire Naturelle (Paris, France);

OK: Collection Kenji OHARA, Nishinomiya Shell Museum (Nishinomiya, Japan);
PGB: Collection Barna PALL-GERGELY (Mosonmagyarovar, Hungary).

RESULTS

As we taxonomically describe below, we found two new species and obtained new
information on the genital anatomy, shell morphology and distribution of 15 known
species. The genus Amphicoelina does not belong to Plectopylidae and should be moved
to the Camaenidae. The Eocene subgenera described by L1 (1986) are synonyms of the
genus Plectopyloides YEN 1969.

Family Plectopylidae MOLLENDORFF, 1898

Genus Gudeodiscus PALL-GERGELY, 2013

2013 Gudeodiscus PALL-GERGELY, In: PALL-GERGELY & HuNyADI: Archiv fiir Molluskenkunde, 142 (1): 8.
Type species: Plectopylis phlyaria MaBILLE ,1887, by original designation.
Gudeodiscus emigrans otanii PALL-GERGELY, 2013

New locality: Guangxi, Laibin Shi, Xingbin Qu, Qidong Xiang, cliffs above
the Poliu Elementary School, 150 m, 24°0.512°N, 109°4.288’E, leg. Hunyadi, A. &
Szekeres, M., 20.09.2013., HA/12, PGB/2.

Characters of the genital structure (Fig. 67, Fig. 20A-B): Ethanol-preserved
bodies are deposited in coll. PGB, respective shell in coll. JUO. Locality information:
Guangxi, Yizhou Shi, Aishan Xiang, Xiannuyan, 172 m, 24°29.292°N, 108°34.057’E,
leg. Nakahara, Y., Ohara, K., Okubo, K. & Otani, J. U., 13.11.2004. Three specimens
were dissected. “Specimen1” had four parallel parietal plicae anterior to the single
lamella, whereas both “Specimen2” and “Specimen3” had two vertical, “normal”
lamellae. “Specimenl” and “Specimen2” had several embryos developing in uterus.
“Specimen3” was entirely aphallic, having the proximal end of the vas deferens
attached to the vagina near the genital opening. “Specimen3” had no embryos in its
uterus, but had a spermatophore in its bursa copulatrix, which is the indication of a
successful mating.

The right ommatophoral retractor crosses male and female genitalia. Penis of
“Specimen1” was inflated, gradually tapering towards the end, “Specimen2” had a
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relatively slender penis with a thickening at its end; inner wall of “Specimenl” with
parallel, longitudinal folds, of which some (2—4) are conspicuously thickened at the distal
part of the penis (Fig. 20A); penial wall of “Specimen2” was more complex, with the

1-4. Shells of Chinese Plectopylidae: 1 — Gudeodiscus marmoreus n. sp. Guangxi, Hechi city, east of BaMa
Xian, ex coll. Yang Hao, 2013, HNHM 97457 (holotype); 2 — Sinicola vargabalinti n. sp., Guangxi, LaiBin
City, WuShan Xiang, ex coll. Yang Hao, 2013, HNHM 97455 (holotype); 3 — same data, HNHM 97456 (pa-
ratype); 4 — Sinicola fimbriosa (voN MARTENS, 1875), Hunan, Huangcai Zhen, Ningxiang Xian, Qianfodong
(Thousand Buddha Cave), 350-380 m, 28°12°53”N, 112°08°21”E, ex coll. Dengxin, 2011
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parallel folds forming “hollows” between each other (Fig. 20B). Penial caecum short,
about one third of the length of the penis; retractor muscle attaches to the end of penial
caecum with several fibres, but some fibres attach at the base of the penial caecum on
the distal end of the penis; vas deferens-epiphallus transition is not conspicuous and
therefore boundary between the two organs is not well visible; epiphallus about as long
or a bit longer than penial caecum. Vagina well-developed, its proximal part is inflated,
its slimmer, distal part is slightly longer than the thicker proximal; vagina attached to
diaphragm with several long, rather widely-spaced fibres; proximal part of vas deferens
slender but distal end thickened; bursa copulatrix and additional organ next to the bursa
copulatrix are both very slender (bursa slightly thickened) and extremely long.

5. Palatal (A—C, I-L) and parietal (D-H, M—P) plication of Chinese living and fossil Plectopylidae. Figs
I-P after L1 (1986). A and D: holotype of Sinicola vargabalinti n. sp. (same data as Fig. 3); B: paratype of
S. vargabalinti n. sp. (same data as Fig. 2, HNHM 97456); C and E: holotype of Gudeodiscus marmoreus n.
sp. (same data as Fig. 1, HNHM 97457); F-G: parietal plication of three different specimens of Gudeodiscus
emigrans otanii PALL-GERGELY, 2013, Guangxi, Yizhou Shi, Aishan Xiang, Xiannuyan, 172 m, 24°29.292°N,
108°34.057°E, leg. Nakahara, Y., Ohara, K., Okubo, K. & Otani, J. U., 13.11.2004; I and M: Plectopyloides
cretaceous YEN, 1969; J, N: Plectopyloides regularus L1, 1984; K, O: Plectopyloides guanzhuangensis Li,
1986; L, P: Plectopyloides multispiralus L1, 1986. Abbreviations: k: keel, s: suture
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6. Genital anatomy of Gudeodiscus emigrans otanii PALL-GERGELY, 2013. Locality: Guangxi, Yizhou Shi,

Aishan Xiang, Xiannuyan, 172 m, 24°29.292°N, 108°34.057’E, leg. Nakahara, Y., Ohara, K., Okubo, K.

& Otani, J. U., 13.11.2004. Fig. 6A-B: “Specimenl”, FigoC: “Specimen2”. Scale represents 5 mm, and

refers to Fig. 6A only; 7. Genital anatomy of an aphallic Gudeodiscus emigrans otanii PALL-GERGELY, 2013
specimen (“Specimen3”). Locality: same as in Fig. 6. Scale represents 5 mm
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Remarks: In the original description (see Pall-Gergely & Hunyadi 2013) we
mentioned that this species exhibits interesting variation in parietal plicae. Some
specimens have four relatively long horizontal plicae anterior to the single vertical
lamella (similar to those of the Vietnamese G. emigrans quadrilamellatus PALL-GER-
GELY, 2013), whereas others have two vertical lamellae, the anterior being sometimes
somewhat S-shaped. These two radically different forms were even found to occur
within the same population (Guangxi, Yizhou Shi, Shibie Xiang, Qingtan, 225 m,
24°23.719°N, 108°42.137°E, leg. Nakahara, Y., Ohara, K., Okubo, K. & Otani, J. U.,
13.11.2004.). Other shell characters, such as the shell sculpture, aperture shape and
palatal plicae of these specimens were, however, identical. Therefore they would not
represent two different species. In another population, which is situated approximately
17 km from the previous one (Guangxi, Yizhou Shi, Aishan Xiang, Xiannuyan, 172
m, 24°29.292°N, 108°34.057’E, leg. Nakahara, Y., Ohara, K., Okubo, K. & Otani, J.
U., 13.11.2004.) we only found specimens having two vertical lamellae (Pall-Gergely
& Hunyadi 2013). After the revision (PALL-GERGELY & Hunyapi 2013) we examined
seven additional specimens, which made the total number of observed shells from
this population nine. Among the nine shells, two had four parallel plicae (Fig. 5F) and
six other shells exhibited two lamellae, with horizontal plicaec above and below the
anterior lamella (Fig. 5H). In the ninth shell, anterior to the curved lamella, two oval
plicae were connected to each other and located between the other horizontally short
plicae (Fig. 5G). The plicae structure of Fig. 5G may be interpreted as the intermediate
phenotype between those of Fig SF and H.

The anatomical differences between the two different forms (i.e. shell with four
parallel, horizontal plicae and the shell with two lamellae) represent intraspecific va-
riability only (see under description of the genitalia).

The new locality is situated about 45 km southwest from the nearest known loca-
tion (Liuzhou Shi). The shells collected at this locality are unusually large (D=29-29.2
mm, n=2) and have only a single upper horizontal parietal plica anterior to the lamella
(3 shells opened).

Gudeodiscus eroessi eroessi PALL-GERGELY & Hunyabi, 2013

Characters of the genital structure (Fig. 8, Fig. 20F): Two specimens were
anatomically examined. Both specimens had several embryos developing in the ute-
rus. Ethanol-preserved body is deposited in coll. PGB, respective shell in coll. JUO.
Locality information: Guangxi, Guigang Shi, Guzhang Xiang, beyond Chuanshan
village, 153 m, 23°20.848’N, 109°19.256’E, leg. Nakahara, Y., Ohara, K., Okubo, K.
& Otani, J. U., 09.11.2004.

The right ommatophoral retractor crosses the male and female genitalia. Penis
rather long, its distal portion inflated; inner wall of the proximal part smooth or with
weak longitudinal folds all along the whole penis; inner wall of the distal penis part
with several, slit-like pockets standing in a transversal row. The pockets did not contain
calcareous crystals. Penial caecum well-developed, curved, internally with approxi-
mately 16 folds which may be wavy forming slit-like pockets for calcareous crystals,
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8. Genital anatomy of Gudeodiscus eroessi eroessi PALL-GERGELY & Hunyapi1, 2013 (“Specimenl”: whole

genitalia, “Specimen2”: only penis). Locality: Guangxi, Guigang Shi, Guzhang Xiang, beyond Chuanshan

village, 153 m, 23°20.848’N, 109°19.256’E, leg. Nakahara, Y., Ohara, K., Okubo, K. & Otani, J. U.,
09.11.2004. Scale represents 2 mm
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which were absent in the examined G. eroessi eroessi specimens, but were visible in
G. pulvinaris pulvinaris specimens (see below). Epiphallus shorter than the penis, but
its exact length is unknown due to the obscure boundary between the epiphallus and
the vas deferens. Retractor muscle attaches at the lateral side of the tip of the penial
caecum. Several additional muscle fibres attach to the distal end of the penis. Vagina

9-10. Genital anatomy of Gudeodiscus species: 9 — G. giardi giardi (H. FiscHEr, 1898). Locality: Guangxi,
Longzhou Xian, Wude Xiang, Qunhe Cun, Banxintun, 308 m, 22°35.46563°N, 106°46.29486’E, leg. Ohara,
K., Okubo, K. & Otani, J. U., 11.01.2006. Scale represents 5 mm; 10 — Penis of G. multispira (MOLLENDORFF,
1883). Locality: Guangxi, Qingshan, Qingshan Zhen, Lipu Xian, 252 m, 24°26.189’N, E110°20.008’E, leg.
Nakahara, Y., Ohara, K., Okubo, K. & Otani, J. U., 12.11.2004. Scale represents 2 mm
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slightly longer than the penis and epiphallus together; with weak vaginal bulb; several
weak muscle fibres attach the vagina to the diaphragm. Bursa copulatrix and additional
organ next to it extremely long; bursa slightly thickened.

Gudeodiscus giardi giardi (H. FisCHER, 1898)

New localities: Guangxi, Longzhou Xian, Nonggang Protected Area, near ran-
ger station, 205 m, 22°28.48990°N, 106°57.43325’E, leg. Ohara, K., Okubo, K. &
Otani, J. U., 12.01.2006., OK/2; Guangxi, Longzhou Xian, near Nonggang, 202 m,
22°29.31403°N, 106°57.31251’E, leg. Ohara, K., Okubo, K. & Otani, J. U., 12.01.2006.,
OK/4; Guangxi, Longzhou Xian, Nonggang Protected Area, inner side of ranger station,
173 m, 22°28.13390°N, 106°57.63413E, leg. Ohara, K., Okubo, K. & Otani, J. U.,
12.01.2006., OK/6.

Characters of the genital structure (Fig. 9, Fig. 20D): One specimen was
anatomically examined, which had no embryos in its uterus. Ethanol-preserved body
is deposited in coll. PGB, respective shell in coll. JUO. Locality information: Guan-
gxi, Longzhou Xian, Wude Xiang, Qunhe Cun, Banxintun, 308 m, 22°35.46563°N,
106°46.29486’E, leg. Ohara, K., Okubo, K. & Otani, J. U., 11.01.2006.

The right ommatophoral retractor crosses the male and female genitalia. Penis very
long, club-shaped with long, slender, proximal portion and thickened distal “head”;
penial caecum moderately long, slightly shorter than the epiphallus; epiphallus slen-
der, approximately as long as the thickened distal part of the penis. Penis internally
with longitudinal folds, in some parts with hardly visible reticulated sculpture; the
inner wall of the distal end of the penis had several longitudinal slit-like “pockets”,
which contained flat, thin, calcareous crystals (one crystal per pocket). Distal end of
the penis and the proximal part of penial caecum had reticulated sculpture. The inner
wall of penial caecum was tuberculated, the tubercles were paired, probably forming
pockets for calcareous crystals, as it was visible in G. pulvinaris pulvinaris (see below).
Epiphallus internally with longitudinal folds. Vas deferens very long, curly; thickened
near its insertion to spermoviductus. Vagina very long, approximately as long as the
penis and penial caecum together, it has well-developed vaginal bulb at its proximal
part. Bursa copulatrix and additional organ next to it are very long and slender; the
bursa with a thickened distal end.

Remarks: G. giardi giardi is known from the Vietnamese Cao Bang Province and
western Guangxi (PALL-GERGELY & Hunyapr 2013). The localities reported here are
situated within the boundaries of the known distribution.

Gudeodiscus marmoreus PALL-GERGELY n. sp.
Fig. 1, 5C, 5E.

Diagnosis: A very large, flat species with a low, long fold in the aperture which is
free from the callus. Dorsal surface with coarse radial ribs and very fine spiral lines.
On the parietal wall there are two lamellae with horizontal plicae above and below
the anterior lamella.
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Description of the holotype: Shell brownish with lighter mosaic colouration
dorsally and a yellowish band around the umbilicus, which is visible in all whorls
inside the infundibular umbilicus; shell flat with a slightly elevated apex; 7.5 whorls
are separated by rather shallow suture; protoconch very finely, regularly ribbed; dorsal
surface of teleoconch with extremely fine, microscopic spiral lines and coarse, irreg-
ular radial growth lines; shell surface almost smooth around the umbilicus; within
the umbilicus spiral lines not visible, only the radial growth lines; peristome brown,
thickened and reflexed, with slightly S-shaped, low callus and a white, low entering
fold free from it.

The armature is situated very deep, about half whorl behind the aperture; parietal
wall with two lamellae; anterior one rather straight and short, above slightly elonga-
ted anteriorly, below both anteriorly and posteriorly; posterior lamella long and very
much curved; two horizontal plicae are above and below the first lamella, the lower
one starts from the lower end of the posterior lamella and stops and the middle of the
anterior lamella; the upper plica is about as long as lower, starts just anterior to the
posterior lamella, and it exceeds the anterior lamella. Palatal wall with six plicae; first
long and slim, close to the suture and situated posterior of the other plicae; second
bent posteriorly; third and fourth almost vertical, slightly depressed Z-shaped; fifth
short and V-shaped, probably consists of two plicae; the sixth one is situated anterior
of the other plicae, slim; there are two additional small, denticle-like plicae posterior
to the fifth and sixth plicae.

Measurements (in mm, holotype): D=26.7, H=9.6.

Differential diagnosis: The coloration (mosaic structure dorsally, light band around
the umbilicus) and the sculpture (extremely fine spiral lines and rough radial growth
ridges) of the new species is unique among Gudeodiscus. Moreover, most large, flat
species reported from China (“Chersaecia” andersoni (BLANFORD, 1869), G. concavus
PALL-GERGELY, 2013, G. eroessi PALL-GERGELY, 2013, Gudeodiscus goliath PALL-GERGE-
LY & Hunyapr, 2013, G. okuboi PALL-GERGELY & HUNYADI, 2013, G. pulvinaris (GOULD,
1859)) have only one parietal lamella. Some taxa however, have two parietal lamellae
(G. emigrans otanii PALL-GERGELY, 2013, G. giardi, G. phlyarius, G. yanghaoi PALL-
GERGELY & Hunvyapi, 2013). These differ from the new species in the following shell
characters; G. emigrans otanii has Y-shaped palatal plicae, sometimes four parallel
plicae instead of an anterior lamella in front of the lamella and has fine ribbing on
the whole shell. G. giardi and its subspecies have a more elevated spire, domed shell
shape and their anterior lamella is connected to the lower plica. G. phlyarius usually
has the more elevated spire, stronger apertural fold, thicker peristome and finely ribbed
sculpture than the new species. G. yanghaoi, which is probably the closest relative to
G. marmoreus n. sp., has the more elevated spire, a long entering fold connected to
the callus, all middle palatal plicae are united and being visible as one plate through
the semitransparent shell, which has the finely ribbed dorsal surface.

Etymology: The new species is named after its marbled dorsal shell surface (mar-
moreus = marbled in Latin).

Material: China, Guangxi, Hechi city, east of BaMa Xian, ex coll. Yang Hao,
2013, HNHM 97457 (holotype).
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Gudeodiscus multispira (MOLLENDORFF, 1883)

New localities: Guangxi, Yangshuo Xian, Fuli Zhen, Xinzhai Cun, 118 m,
24°45.816°N, 110°34.131’E, leg. Ohara, K., Okubo, K. & Otani, J. U., OK/1; Guangxi,
Sanjiang Xiang, Jiahui Xiang, Luohanduyan, 238 m, 25°01.120°N, 110°53.961’E,
leg. Ohara, K., Okubo, K. & Otani, J. U., OK/5; Guangxi, Sanjiang Xiang, Pingan
Xiang, Chuanyan, 153 m, 24°55.120°N, 110°48.979’E, leg. Ohara, K., Okubo, K.
& Otani, J. U., OK/1; Guangxi, Pingyue Xian, Ertang Zhen, north of Chaotianyan,
182 m, 24°37.577°N, 110°45.710’E, leg. Ohara, K., Okubo, K. & Otani, J. U., OK/2;
Guangxi, Pingle Xian, Ertang Zhen, in front of Chaotianyan, 168 m, 24°37.500°N,
110°45.474°E, leg. Ohara, K., Okubo, K. & Otani, J. U., OK/4; Guangxi, Zhongshan
Xian, Wanggao Zhen, Bishuiyan, 170 m, 24°35.992°N, 111°25.447°E, leg. Ohara, K.,
Okubo, K. & Otani, J. U., OK/1; Guangxi, Yangshuo Xian, Puyi Xiang, Mugqiao, 125 m,
24°43.590°N, 110°32.355’E, leg. Ohara, K., Okubo, K. & Otani, J. U., OK/1; Guangxi,
Yangshuo Xian, Yangshuo Zhen, Mushan, 126 m, 24°46.342°N, 110°31.301’E, leg.
Ohara, K., Okubo, K. & Otani, J. U., JUO/3; Guangxi, Guilin Shi, Gongcheng Xian,
Pingan Xiang, Jiaojintang, 750 m, 24°45.454°N, 110°53.530’E, leg. Ohara, K., Okubo,
K. & Otani, J. U., OK/2, PGB/1.

Characters of the genital structure (Fig. 10, Fig. 20E): The anatomy of
G. multispira specimens collected in the southern part of Lipu (190 m a.s.1., 24°28.909°N,
110°24.024°E) was described by the Pall-Gergely & Hunyadi (2013). We dissected two
specimens from a nearby locality (Guangxi, Qingshan, Qingshan Zhen, Lipu Xian, 252
m, 24°26.189°N, E110°20.008’E, leg. Nakahara, Y., Ohara, K., Okubo, K. & Otani, J.
U., 12.11.2004.). The only notable difference is the much shorter penial caecum in the
newly examined specimen in relation to the others published in the Chinese revision
(PALL-GERGELY & Hunyapi 2013).

Remarks: G. multispira is known from two nearby occurring localities in southern
Hunan province, and from several localities from north-eastern Guangxi. The new lo-
calities published here extend the known distribution further in Guangxi. The locality
near Bishuiyan is situated about 95 km east from the nearest known location.

Gudeodiscus okuboi PALL-GERGELY & Hunyabpl, 2013

Characters of the genital structure (Fig. 11, Fig. 20C): Two specimens were
anatomically examined. “Specimenl” had several embryos developing in its uterus,
“Specimen2” was not gravid. Ethanol-preserved bodies are deposited in coll. PGB,
respective shell in coll. JUO. Locality information: Guangxi, Guigang Shi, Guzhang
Xiang, road to Wushan Xiang, 131 m, 23°21.178°N, 109°17.432°E, leg. Nakahara, Y.,
Ohara, K., Okubo, K. & Otani, J. U., 09.11.2004.

The right ommatophoral retractor crosses the male and female genitalia. Penis rather
long, gradually tapers to the end; internally with weak longitudinal folds all along the
whole penis and pockets on the wall of the thickened, distal part; the pockets did not
contain calcareous crystals; a portion of the penis wall more conspicuously thickened
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11. Genital anatomy of Gudeodiscus okuboi PALL-GERGELY & HuNnvyaDI, 2013. Locality: Guangxi, Guigang

Shi, Guzhang Xiang, road to Wushan Xiang, 131 m, 23°21.178’N, 109°17.432’E, leg. Nakahara, Y., Ohara,

K., Okubo, K. & Otani, J. U., 09.11.2004. Fig. 11A and C: “Specimenl”, Fig. 11B: “Specimen2”. Scale
represents 2 mm, and refers to Fig. 11A only
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than other parts of penis; penial caeccum relatively short and thick, internally with two
well-visible folds; epiphallus shorter than the penis, but its length is unknown due
to obscured boundary between the epiphallus and the vas deferens; retractor muscle
attaches at the end of penial caecum, and several additional muscle fibres attach to
the distal end of the penis. A muscle fibre is visible between the middle section of the
penial caecum and the distal end of the penis. Vagina slightly longer than penis and
epiphallus together, with well-developed vaginal bulb; several weak muscle fibres attach
vagina to diaphragm. Bursa copulatrix and additional organ next to it are extremely
long; bursa thickened.

12. Genital anatomy of Gudeodiscus pulvinaris pulvinaris (GouLp, 1859). Locality: Hong Kong Peak. Scale
represents 5 mm
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Gudeodiscus pulvinaris pulvinaris (GouLp, 1859)

Characters of the genital structure (Fig. 12, Fig. 21H): Two specimens collec-
ted at the Hong Kong Peak by Miu Yeung in June 2013, were anatomically examined.
Specimens are deposited in the PGB collection. The genital anatomy of G. pulvinaris
pulvinaris does not differ notably from that of G. pulvinaris robustus PALL-GERGELY
& Hunyabr, 2013. This confirms their close relationship and supports their subspecific
status.

The dissected G. pulvinaris robustus specimen (see PALL-GERGELY & HUNYADI
2013) had developing embryos in its uterus, and had no calcareous crystals or granules
within the penis lumen, whereas the G. pulvinaris pulvinaris specimens examined this
time were not gravid and had several translucent claws within the “pockets” on the wall
of the distal part of the penis. Additionally, the G. pulvinaris pulvinaris specimens had
similar, but smaller calcareous claws between the folds inside the penial caecum.

Genus Sicradiscus PALL-GERGELY, 2013

2013 Sicradiscus PALL-GERGELY, In: PALL-GERGELY & HuNyADI: Archiv fir Molluskenkunde, 142 (1): 50.
Type species: Plectopylis schistoptychia MOLLENDORFF, 1886.
Sicradiscus invius (HEuDE, 1885)

Characters of the genital structure (Fig. 13, Fig. 21A): Two specimens were
anatomically examined. Ethanol-preserved bodies are deposited in coll. PGB, respec-
tive shells in coll. JUO. Locality information: Sichuan, Dujiangyan Shi, Taian Zhen,
Sanlong Shuijingrongdong, 1087 m, 30°55.039°N, 103°29.662’E, leg. Hosoda, T.,
Ohara, K., Okubo, K., Otani, J. U., 17.09.2013.

The right ommatophoral retractor crosses the male and female genitalia. Penis
short, blunt, consists of a longer proximal and a shorter distal portions; it is the widest
at the distal end of the proximal part; inner wall with rather parallel folds which form
“pockets” in the distal part of the penis; penial caccum missing, epiphallus is a little
longer than the distal part of the penis; extremely long retractor muscle attaches to the
point of penis-epiphallus transition; Vagina longer than penis, with well-developed
vaginal bulb and many short fibres which connect it to diaphragm; vas deferens slender,
but thickened at the end; additional organ next to bursa copulatrix slender, long; bursa
copulatrix slightly shorter and tapers towards the end.

Sicradiscus schistoptychia (MOLLENDORFF, 1886)

Characters of the genital structure: The outer morphology of the genital structure
was described in our revision of species from China (PALL-GERGELY & HunyaD1 2013).
Re-examining the same samples revealed that the inner wall of the posterior half of the
penis contained approximately 12 simple parallel folds with tiny calcareous crystals
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between them. We found no signs of characteristic “pockets” (see under Gudeodiscus
species, Sic. invius and Sic. transitus). The proximal, extremely slender half of the
penis had smooth internal wall.

Sicradiscus transitus PALL-GERGELY, 2013

Characters of the genital structure (Fig. 14, Fig. 21B): Two subadult specimens
(without “finished” peristome) were anatomically examined (stored in coll. PGB).
The locality data are the following: Guangxi, Hechi Shi, Tiane Xian, Qimu Xiang,
near Lahaoyan, 650 m, 24°51.359°N, 107°11.407’E, leg. Hunyadi, A. & Szekeres,
M., 12.09.2013.

13-14: Genital anatomy of Sicradiscus species: 13 —S. invius (HEUDE, 1885). Locality: Sichuan, Dujiangyan

Shi, Taian Zhen, Sanlongshuijingrongdong, 1087 m, 30°55.039°N, 103°29.662°E; 14 — S. transitus PALL-

GERGELY, 2013. Locality: Guangxi, Hechi Shi, Tiane Xian, Qimu Xiang, near Lahaoyan, 650 m, 24°51.359°N,
107°11.407’E. Scales represent 1 mm
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The right ommatophoral retractor crosses male and female genitalia. Shell and
genital organs were immature. Penis rather long, consists of slim proximal and thick
distal portions which are approximately the same in length; the width of the penis
changes gradually between the two portions; distal end of penis with very small penial

15. Genital anatomy of Sinicola asamiana PALL-GERGELY, 2013. Locality: Sichuan, Dujiangyan Shi, Qin-
gchengshan Zhen, Jinbianyan, 860 m, 30°53.762°N, 103°33.101’E. Scale represents 1 mm
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caecum-like part; long retractor muscle attaches the caccum; epiphallus about as long
as the distal, thickened part of the penis; inner wall of the penis with approximately 10
parallel folds which are becoming more pronounced towards the distal end of the penis,
where the folds are more elevated and form “pockets”. Very tiny calcareous crystals
were found between these “pockets”. Vagina also long, with well-developed vaginal
bulb; with several short fibres attaching it to diaphragm.

Genus Sinicola Gupbk, 1899

1899a Sinicola Gupk, Science Gossip, 6: 148.
Type species: Helix fimbriosa voN MARTENS, 1875.
Sinicola asamiana PALL-GERGELY, 2013

New localities: Sichuan, Dujiangyan Shi, Taian Zhen, Sanlongshuijingrongdong,
1087 m, 30°55.039°N, 103°29.662’E, leg. Hosoda, T., Ohara, K., Okubo, K., Otani,
J. U, JUO/1; Sichuan, Dujiangyan Shi, Qingchengshan Zhen, Jinbianyan, 860 m,
30°53.762°N, 103°33.101°E, leg. Hosoda, T., Ohara, K., Okubo, K., Otani, J. U.,
16.09.2013.

Characters of the genital structure (Fig. 15, Fig. 21C): One specimen was
dissected. Ethanol-preserved body is deposited in coll. PGB, respective shell in coll.
JUO. Locality information: Sichuan, Dujiangyan Shi, Qingchengshan Zhen, Jinbianyan,
860 m, 30°53.762°N, 103°33.101’E, leg. Hosoda, T., Ohara, K., Okubo, K., Otani, J.
U., 16.09.2013.

The right ommatophoral retractor crosses male and female genitalia. Penis very
long, rather flat, equally wide to the end, internally with approximately 10 parallel,
longitudinal folds; penial caccum as wide as penis; penis about five times as long as
the penial caecum; epiphallus as long as the caecum but much thinner, spindle-shaped;
retractor muscle attaches the distal end of the penial caecum, and is extremely slender
and almost four times as long as penis. Vagina flat, almost twice as long as penis and
much thicker than penis; no vaginal bulb present; vagina attached to diaphragm with
a few long and widely-spaced fibres; proximal part of vas deferens slender but distal
end thickened; bursa copulatrix and additional organ next to the bursa copulatrix are
both very slender and extremely long.

Remarks: The species were reported from three localities west of Qingchengshan
Zhen, Sichuan (see PALL-GERGELY & HUNYADI 2013). The present new localities are in the
vicinity (2-3 km) of these localities. For notes on the anatomy see under S. murata.

Sinicola emoriens (GREDLER, 1881)
New locality: Guangxi, Yangshuo Xian, Yangshuo Zhen, Mushan, 126 m,

24°46.342°N, 110°31.301’E, leg. Ohara, K., Okubo, K. & Otani, J. U., OK/17,
PGB/2.
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Remarks: The genital structure of the species was described in a previous paper
(PALL-GERGELY & HunyaDI 2013). An additional specimen from the same locality was
anatomically examined (collection data: Hunan, Yongzhou Shi, Lingling Qu, Dengjia-
chong, rocky wall, 125 m, 26°13.808°N, 111°35.907°E, leg. Hunyadi, A., 8.11.2010,
specimens in coll. PGB). This specimen had 10 embryos developing inside the semi-
stransparent capsule in the uterus (see Fig. 16). Calcareous granules were present in
the capsule layers of only the three largest embryos, which were situated most closely
to the genital opening. However, the other seven embryos had no granules. This may
indicate that those embryos with granules belong to a single litter.

16. Genital anatomy of Sinicola emoriens (GREDLER, 1881). Locality: Hunan, Yongzhou Shi, Lingling Qu,
Dengjiachong, rocky wall, 125 m, 26°13.808’N, 111°35.907’E. Scale represents 2 mm
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The dissected specimens had approximately 14 elevated, more or less parallel folds
on the inner wall of penis (Fig. 21F).

The new collection site reported here represents the southernmost locality of the
species, which extends its distribution range by approximately 20 km.

Sinicola fimbriosa (voN MARTENS, 1875)
(Fig. 4)

New locality: Guangxi, Sanjiang Xiang, Limu Zhen, Yankou Cun, 210 m,
25°10.509°N, 110°56.366’E, leg. Ohara, K., Okubo, K. & Otani, J. U., OK/1.

Remarks: The species is widely distributed in Hunan Province. Additionally, it has
been reported from a single locality in northern Guangxi (PALL-GERGELY & HUNYADI
2013). The present new locality is about 50 km east from the previous one.

Sinicola murata (Heupk, 1885)

New localities: Sichuan, Dujiangyan Shi, Taian Zhen, Qingchenghoushan,
Shenxiandong, 835 m, 30°54.61750°N, 103°30.97445°E, leg. Nakahara, Y., Ohara, K.,
Okubo, K. & Otani, J. U., 09.07.2007., JUO/2; Sichuan, Dujiangyan Shi, Taian Zhen,
Qingchenghoushan, above lower station of Jinli cable station, 979 m, 30°55.62540°N,
103°29.08667’E, leg. Nakahara, Y., Ohara, K., Okubo, K. & Otani, J. U., 08.07.2007.,
JUO/1; Sichuan, Qionglai Shi, Tiantaishan Zhen, Tiantaishan Dengyuean, 1071 m,
30°16.78396°N, 103°07.22660’E, leg. Nakahara, Y., Ohara, K., Okubo, K. & Otani,
J.U., 12.07.2007., JUO/2; Sichuan, Dujiangyan Shi, Qingchengshan Zhen, Jinbianyan,
860 m, 30°53.762°N, 103°33.101’E, leg. Hosoda, T., Ohara, K., Okubo, K., Otani,
J. U, 16.09.2013.

Characters of the genital structure (Fig. 17, Fig. 21E): Two specimens were
anatomically examined from two different localities: Sichuan, Dujiangyan Shi, Qin-
gchengshan Zhen, Jinbianyan, 860 m, 30°53.762°N, 103°33.101’E, leg. Hosoda, T.,
Ohara, K., Okubo, K., Otani, J. U., 16.09.2013.; Sichuan, Dujiangyan Shi, Taian Zhen,
Sanlongshuijing-rongdong, 1090 m, 30°55.039°N, 103°29.662°E, leg. Hosoda, T.,
Ohara, K., Okubo, K., Otani, J. U., 17.09.2013. Ethanol-preserved bodies are deposited
in coll. PGB, respective shells in coll. JUO.

The right ommatophoral retractor crosses male and female genitalia. Penis very
long, rather spindle-shaped; inner wall of the distal portion is with 10-12 parallel
folds; two of these folds become thickened proximally and connect at their proximal
ends; penial caccum very short, pointed; epiphallus slender, cylindrical, about half as
long as penis; retractor muscle about twice as long as the penis, very slender. Vagina
flat, slightly longer than penis; equally wide to its proximal part, its distal end a bit
more slender; proximal part of vagina attached to diaphragm with few slender fibres;
vas deferens long, slender, and very slightly thickened at the end; bursa copulatrix
and additional organ next to it are extremely long and very slender; only the bursa is
slightly thickened. The uterus of the figured specimen from Jinbianyan contained six
embryos, and the one from Sanlongshuijingrongdong had two embryos.
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Remarks: This species has been reported from middle Sichuan (PALL-GERGELY &
Hunvyapi 2013). The present localities are less than 5 km from the nearest locality.

Sinicola murata differs from S. stenochila only in shell size, relative size of the
aperture, and shell colour (PALL-GERGELY & Hunyapr 2013). Anatomical features of
S. murata, however, are more similar to those of S. asamiana, which also inhabits
Sichuan. Both species have the extremely long penial retractor muscle, short penial
caecum and several long, widely-spaced muscle fibres along the vagina. S. stenochila
differs from these species by having extremely long and terminally pigmented penial
caecum of which the short and divided retractor muscle is attached, and vaginal muscle

fibres which are restricted to the vaginal bulb.
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17. Genital anatomy of Sinicola murata (HEUDE, 1885). Locality information: Sichuan, Dujiangyan Shi,
Qingchengshan Zhen, Jinbianyan, 860 m, 30°53.762°N, 103°33.101’E. Scale represents 1 mm
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18. Genital anatomy of Sinicola reserata azona (GREDLER, 1887). Locality: Guizhou, Tongren Shi, Wan-
shanchen dirt road, Xianrendong, 863 m, 27°31.785°N, 109°13.008E, leg. Ohara, K., Okubo, K. & Otani,
J. U, 10.5.2010. Scale represents 2 mm
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Sinicola reserata azona (GREDLER, 1887)

Characters of the genital structure (Fig. 18, Fig. 20G, Fig. 21D, 21G): One
specimen was dissected. Ethanol-preserved body is deposited in coll. PGB, respective
shell in coll. JUO. Locality information: Guizhou, Tongren Shi, Wanshanchen dirt
road, Xianrendong, 863 m, 27°31.785°N, 109°13.008’E, leg. Ohara, K., Okubo, K. &
Otani, J. U., 10.5.2010.

The right ommatophoral retractor crosses male and female genitalia. Penis relati-
vely long, spindle-shaped, slightly thickened at its middle part; internally with several
longitudinal folds which form small “pockets” with neighbouring ones, in the whole
distal portion of penis (Fig. 21D); penial caecum short, thickened; epiphallus slender,
about half the length of penis; vas deferens slender, but becomes thicker near its in-
sertion to spermoviductus; retractor muscle slender and moderately long, attaching to
the end of penial caecum. Vagina flat, with a weakly developed “vaginal bulb”; vagina
attaches to diaphragm with a few rather long fibres; diverticulum and bursa copulatrix
are long and slender, with bursa slightly thickened. The anatomized specimen had a flat
spermatophore with two round “packages”, resembling two peas in a pod (Fig. 20G).
A single, well-developed embryo was found in the uterus (Fig. 21G).

Sinicola stenochila (MOLLENDORFF, 1885)

1885b Plectopylis stenochila MOLLENDORFF, Nachrichtsblatt der Deutschen Malakozoologischen Gesellschatft,
11-12: 165 [“cum praec.” = “Badung provinciae sinensis Hubei”].

1897 Plectopylis stenochila var. basilia GUDE, Science Gossip, 38 (4): 36, figs. 49a—c [“Badung, Province
Hoo-Pé¢, China™].

New localities: Hubei, Badong Xian, Yanduhe Zhen, Shiyang Cun, 374 m,
31°11.98743°N, 110°21.46432’E, leg. Ohara, K., Okubo, K. & Otani, J. U., 10.05.2007.,
OK/4; Chongqing, Chongqing Shi, Wushan Xian, Jianping Xiang, near toll station,
710 m, 31°03.05724°N, 109°55.51583’E, leg. Ohara, K., Okubo, K. & Otani, J. U.,
09.05.2007., OK/11 (one of them with smooth base); Chongqing, Chongqing Shi,
Wushan Xian, Luoping Zhen, near toll station in Liziping, 1097 m, 31°11.55433°N,
110°04.46165’E, leg. Ohara, K., Okubo, K. & Otani, J. U., 10.05.2007., OK/16 (one
of them with smooth base).

Characters of the genital structure (Fig. 19): Two specimens were anatomically
examined. Collection information: Hubei, Enshi Tujiazu Miaozu Zizhizhou, Badong
Xian, Badong E, Bashan Senlin Gongyuan, 300 m W from the entrance, 220 m,
31°01.684°N, 110°25.094’E, leg. HunyapL, A., 3.11.2010. Ethanol-preserved specimens
are deposited in coll. PGB.

The right ommatophoral retractor crosses male and female genitalia. Penis very
long, cylindrical, equally wide throughout its length; distal half of penis internally with
pockets which contained tiny calcareous granules; penial caecum very long, almost
as long as penis, but slightly more slender than penis; distal end of penial caecum
finely pigmented with transversal lines; two short, independent retractor muscles (or
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a single, basally divided one?) attaches to distal end of caecum; epiphallus shorter
and slimmer than caecum. Vagina about twice as long as penis, with well-developed
vaginal bulb in the middle; vagina attached to diaphragm with several dense fibres on
vaginal bulb; vas deferens long, slender, but thickened at the end; bursa copulatrix and
additional organ next to the bursa are moderately long, the bursa is more thickened
than the additional organ.

4

19. Genital anatomy of Sinicola stenochila (MOLLENDORFF, 1885). Locality: Hubei, Enshi Tujiazu Mi-
aozu Zizhizhou, Badong Xian, Badong E, Bashan Senlin Gongyuan, 300 m W from the entrance, 220 m,
31°01.684°N, 110°25.094°E. Scale represents 1 mm
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Remarks: Yen (1939) treated Sinicola stenochila var. basilia (Gupg, 1897) as
a synonym of Sinicola stenochila stenochila (MOLLENDORFF, 1885) based on some
S. stenochila stenochila specimens that bear as sharp a keel as basilia. PALL-GERGELY
& Hunyapr (2013) distinguished these two forms based on the sculpture in the ventral
shell surface (smooth in basilia and ribbed in stenochila), although specimens from
Changyang showed intermediate shell characters between “typical” stenochila and
basilia. New information revealed that smooth and ribbed specimens occur in the
same new localities, which suggests that they represent variation within populations.
Therefore, we conclude that S. basilia is a synonym of S. stenochila as proposed by
YEN (1939). For anatomical notes, see under S. murata. The present new localities are
30—40 km from the nearest known sites.

Sinicola vargabalinti PALL-GERGELY n. sp.
Fig. 2-3, 5A-B, 5D, 22 E-F.

Diagnosis: A middle-sized, uniformly coloured Sinicola species with thickened
apertural lip and a weaker callus. Parietal wall with a single lamella and two horizontal
plicae anteriorly, one above and one below.

Description: Shell yellowish corneous or reddish brown; lenticular with domed
apical part, keel situated slightly above the middle line of shell in apertural view; apex
slightly elevated from the dorsal surface; the 6.25—7 (n=5) regularly growing whorls
separated by shallow suture; finely and regularly ribbed protoconch consists of about
two and a half whorls; dorsal side of teleoconch sculpture above the keel dominated
by irregular radial ribs with some spiral lines between them; ventral side under the keel
smooth; dorsal and ventral surfaces change discontinuously in morphology across the
keel; the keel with flat deciduous periostracal folds; these are sometimes visible on
the preceding whorls on the dorsal surface of shell; peristome whitish, thickened and
reflexed, callus relatively weak but always present, slightly S-shaped and both ends
of callus are separated from peristome by shallow canals;

Two specimens were opened. On parietal wall there is a curved lamella and two
long horizontal plicae anteriorly without denticles in between; first palatal plica short
and situated close to suture; the last one also straight or curved downwards with an
additional denticle above its posterior end; the remaining five plicae are more or less
horizontal and parallel, but they are usually depressed V-shaped, with the longer arm
of the “V” pointing in anterior direction. One specimen had “doubled” palatal plicae
(Fig. 5B).

Measurements: (in mm, n=5): D= 16-19.5, H= 6.6-8.5.

Differential diagnosis: In size the most similar species is Sinicola fimbriosa, which
has a more flattened shell with shouldered body whorl. The keel of S. vargabalinti is
lower in position in apertural view than S. fimbriosa and slightly above the middle line
of the shell. Moreover, S. fimbriosa has a light band around the umbilicus, stronger
reticulated surface on the dorsal side of the teleoconch, and six more regular and straight
palatal plicae, whereas seven slightly V-shaped palatal plicae are present in the new
species. S. fimbriosa lacks the callus, but S. vargabalinti has the weak callus.
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Material: China, Guangxi, Laibin Shi, Wushan Xiang, ex coll. Yang Hao, 2013,
HNHM 97455 (holotype), HNHM 97456 (paratype), PGB/3.

Etymology: S. vargabalinti is named after Balint VArGa, a friend of the first author,
to celebrate a 25 year-old friendship.

Genus Plectopyloides YEN, 1969

1969 Plectopyloides Yen, — Sitzungsberichte der Osterreichisch Akademie der Wissenschaften (Abt.I),
177: 56.

1986 Plectopyloides (Plectopyloides), Li, — Professional Papers of Stratigraphy and Palacontology, 14:
242.

1986 Plectopyloides (Henanspirus) L1, — Professional Papers of Stratigraphy and Palaeontology, 14: 246.
new synonym

1986 Plectopyloides (Menyinspirus) L1, — Professional Papers of Stratigraphy and Palacontology, 14: 244.
new synonym

1986 Plectopyloides (Yenellus) L1, — Professional Papers of Stratigraphy and Palacontology, 14: 245. new
synonym

Remarks: Li (1986) revised the system of Plectopyloides YEN 1969 (type species:
Plectopyloides cretaceous YEN 1969) after L1 (1984, 1985) and Yen (1969) described
plectopyloids. According to YEN (1969) the age of these fossils is late Cretaceous, but
L1 (1986) argued based on other fossils (gastropods, ostropods and mammals) that
they belong to Eocene. Based on differences in umbilicus, palatal and parietal plicae
and lamellae, L1 (1986) erected three subgenera within the genus Plectopyloides,
namely Yenellus (with the species guanzhuangensis), Menyinspirus (with the species
multispiralus) and Henanspirus (with the species altus, applanatus and regularus;
type species: Plectopyloides regularus). L1 (1986) did not mention Plectopyloides
shantungensis YEN, 1969. The palatal plicae and umbilicus differ only slightly among
species of this genus. In contrast, the parietal plicac and lamellae differ from one
another considerably. According to L1 (1986), Plectopyloides has one vertical lamella
and three parallel horizontal plicae anterior to the lamella (Fig. 5M), and Yenellus a
single parietal lamella (Fig. 50), whereas Henanspirus and Menyinspirus have two
vertical lamellae (Figs 5 N, P). In addition, Henanspirus has a horizontal straight plica
above the first lamella, but Menyinspirus lacks this plica. Our revision of living Chinese
Plectopylidae (PALL-GERGELY & Hunyapi 2013) revealed huge diversity in palatal as
well as parietal plication within the same genera, between subspecies or sometimes
even within specimens from the same localities. All of these types in variable parietal
lamellation occur within the genus Gudeodiscus. The parietal plicae and lamellae of G.
ursula PALL-GERGELY & HuNyADI, 2013 are similar to those of the genus Plectopyloides
(Plectopyloides). The “Yenellus-type” plication (presence of a single lamella) occurs in
several species of the genus Gudeodiscus. Moreover, the “Plectopyloides-type” speci-
mens as well as the “Henanspirus-type” specimens are found together with Gudeodiscus
emigrans otanii in the same localities (see PALL-GERGELY & Hunyap1 2013, and this
study). Accordingly, these differences, although are seemingly large, do not support
taxonomical separation into multiple subgenera or in other higher ranks than species.
The subgenera described by Li (1986) (Menyinspirus, Yenellus and Henanspirus) are
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synonyms of Plectopyloides. The taxonomic position of “Plectopylis” antiquus YU &
Pan, 1982 is questionable because the inner lamellae of fossils could not be observed,
and thus should be placed in the genus Plectopyloides.

In the original description, L1 (1986) used two different spellings for each of two
species; multispiralus and “multispiralul” for one species and guanzhuangensis and
“guanzhangensis” for the other species. We propose to use the names spelled as mu/-
tispiralus and guanzhuangensis.

Plectopyloides and Gudeodiscus are more similar to each other than others, in the
rounded body whorl and morphology of plicae and lamellae. Plectopyloides differs
from Gudeodiscus in the conspicuously narrow umbilicus and arrangement of palatal
plicae. According to the drawings of Li (1986) (see Fig. 5I-L), the lower, straight and
long palatal plica is situated anteriorly of the penultimate and curved plica. This is never
the case in Gudeodiscus, which has the short, usually curved plica usually under the
penultimate plica. In some cases, such as in Gudeodiscus marmoreus n. sp., the lower
plica is positioned anteriorly to the other plicae, but much lower in position, unlike in
Plectopyloides. Plectopyloides is so far only fossil genus that can be assigned to family
Plectopylidae without doubts, based on the vertical parietal lamellae which distinguishes
plectopylids from all other conchologically similar groups. The other genera that have
been mentioned as probably related to Plectopylidae/Corillidae, such as the Middle
European Proterocorilla HRUBESCH, 1965 and Pseudostrobilus OPPENHEIM, 1892 (see
also TauscH 1886) or the Indian “Anchistoma” species (see SToLiczkA 1868 and NEVILL
1881), are all much older (Cretaceous) and have no vertical lamellae. The systematics
of these fossils require a comprehensive revision. They may probably be assigned to
the superfamily Plectopyloidea but not to the family Plectopylidae.

Family Camaenidae PiLsBrY, 1895

Remarks: Molecular phylogenetic studies (WaDE et al. 2006, 2007) showed that
former Camaenidae (without dart apparatus) and Bradybaenidae (with dart apparatus)
are mutually polyphyletic within a monophyletic clade. Therefore Bradybaenidae is a
junior synonym of Camaenidae.

Genus Amphicoelina Haas, 1933

1933 Amphicoelina Haas, Archiv fiir Molluskenkunde, 65 (4/5): 231.
Type species: Helix biconcava HEUDE, 1882.

Content: biconcava (HEuDE, 1882), diplomphala (MOLLENDORFF, 1886), ompha-
lospira (MOLLENDORFF, 1897) and subobvoluta (ANCEY, 1882).

Remarks: Haas (1933) erected the genus Amphicoelina for four Chinese Drepa-
nostoma-like (Drepanostoma Porro, 1836, family Helicodontidae) species, and chose
Helix biconcava HEUDE, 1882 as the type species. He proposed that the genus is closely
related to Chloritis (now family Camaenidae, see ScHILEYko 2003). To our knowledge,
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20A-F: inner wall of the penis and penial caecum of Chinese Gudeodiscus species. 20G-H: both sides of
spermatophore of Chinese Plectopylidae species. For geographic localities see previous figure captions. A:
G. emigrans otanii PALL-GERGELY, 2013, “Specimenl”; B: G. emigrans otanii PALL-GERGELY, 2013, “Speci-
men2”; C: G. okuboi PALL-GERGELY & HunyaDI1 2013 (“Specimenl”); D: G. giardi giardi (H. FiscHER, 1898);
E: G. multispira (MOLLENDORFF, 1883); F: G. eroessi eroessi PALL-GERGELY & HunyAD1, 2013 (“Specimen1”);
G: Sinicola reserata azona (GREDLER, 1887); H: G. emigrans otanii PALL-GERGELY, 2013 (“Specimen3”)
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21A-F, H: inner wall of the penis and penial caecum of Chinese Gudeodiscus, Sicradiscus and Sinicola species.

Fig. 21G: embryo in the embryo sac. A: Sic. invius (HEUDE, 1885); B: Sic. transitus PALL-GERGELY, 2013; C:

Sin. asamiana PALL-GERGELY, 2013; D: Sin. reserata azona (GREDLER, 1887), E: Sin. murata (HEUDE, 1885)

(same specimen as in Fig. 18); F: Sin. emoriens (GREDLER, 1881); G: Sin. reserata azona; H: Gudeodiscus
pulvinaris pulvinaris (GouLp, 1859)
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the first author who classified Amphicoelina within the Corillidac was YEn (1939).
ZicH (1960) followed this idea, and classified Plectopylis, Corilla and Amphicoelina
within Corillidae. ScuiLEYko (1999) mentioned that there is a thin parietal lamella
inside the body whorl and classified the genus together with Gude’s sections into the
Plectopylidae. Our examination, however, did not confirm the presence of a vertical

X 60 ' P X 80 — 1mm

22. SEM images of the shell of Amphicoelina sp. China, Chensi merid., Mont Tsin-Ling (?), leg. I’Abbé
David, MNHN 2012-27024, (A-D) and Sinicola vargabalinti n. sp. (E-F; paratype, same data as Fig. 2)
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plate beyond the aperture (or any inner lamellae or teeth). In the SMF collection we
examined the Amphicoelina shells, and found three shells with broken apertural part
(i.e. the last half/quarter whorl was missing): paralectotype of A. diplomphala, Patung,
Hupei: China, coll. Mdllendorff, SMF 7018; paralectotype of A. omphalospira, Patung,
Hupei: China, coll. Méllendorff, SMF 7016A; one corroded specimen labelled as A.
subobvoluta, Nju-tsoti-shan, Ta-Yeh, Hupei, China, Krejci-Graf, S 1937, SMF 24755.
The internal lamellae would have been visible in these shells if they were present, but
we found no signs of folds. Moreover, one Amphicoelina specimen (China, Chensi
merid., Mont Tsin-Ling (?), leg. I’Abbé David, MNHN 2012-27024) has a small hole
of the last whorl which allowed us to observe the parietal wall. We again found no
signs of plicae. To our knowledge, no illustrations of lamellae of Amphicoelina have
ever been published.

The shell sculpture of Amphicoelina consists of extremely small (about 10-20
um) scale-like structure as well as long, slender and cylindrical hairs (Fig. 22). These
slender periostracal hairs are not in spiral or radial arrangement. This sculpture clearly
differs from that of Plectopylidae, which usually have the reticulated surface. Some
plectopylid species (Chersaecia dextrorsa, several Sinicola and Endothyrella species)
also possess long periostracal folds, but these are arranged in well-visible spiral lines
on the body whorl. At present, our information on Amphicoelina is limited, without
anatomy of soft bodies. However, the absence of internal lamellae and the camaenid-
like sculpture on shell surface suggest that Amphicoelina belongs to the Camaenidae
as proposed by Haas (1933).

Distribution: Southern China (Hunan and Hubei).

REMARKS ON THE ANATOMY

Out of approximately 120 plectopylid species, genital anatomy is only known in
the following species: Plectopylis bensoni (GUDE, 1914 under the name achatina) and
P cyclaspis (both in StoLiczka 1871); Chersaecia simplex (SOLEM 1966, in the original
description); Endothyrella pinacis (GopwIN-AUSTEN 1889-1914, SchiLEyko 1999);
Sicradiscus hirasei (PILSBRY, 1904) (Azuma & Azuma 1984), Sic. ishizakii (KURODA,
1941), (CuanGg & OokuBo 1999), Sic. schistoptychia (in PALL-GERGELY & HUNYADI
2013), Sic. transitus and Sic. invius (this study), Sinicola fimbriosa, Sin. emoriens (in
PALL-GERGELY & HUNYADI 2013), Sin. asamiana, Sin. murata, Sin. reserata azona, Sin.
stenochila (this study), Gudeodiscus pulvinaris robustus, G. multispira, G. phlyarius
(in PALL-GERGELY & HunyaDI 2013), G. emoriens otanii, G. eroessi eroessi, G. giardi
giardi, G. okuboi, G. pulvinaris pulvinaris (this study). Storiczka (1871) mentioned
that he also “examined the animal” of Plectopylis macromphalus (W. BLANFORD, 1870)
(now genus Endothyrella), but described only the anatomy of Plectopylis achatina
and P. cyclaspis.

The genital organs of Plectopylidae are rather simple and do not show significant
diversity. Most species share simple penis and epiphallus with or without penial cae-
cum, having the retractor muscle attached to the penis-epiphallus transition or on the
penial caecum. The female genitalia are also simple, usually with a (1) “vaginal bulb”,
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which is a thickening at the middle of the vagina where the organ is folded (“turns
back”) in the animal when it is withdrawn into the shell; (2) muscle fibres which fix
the vagina to the diaphragm, and (3) a long bursa copulatrix with usually an additional
and similarly shaped organ running in parallel with the bursa copulatrix. The genita-
lia of Chersaecia simplex differ from all the other known plectopylids by lack of an
epiphallus and unique formation of vas deferens. According to SoLem (1966), the vas
deferens “becomes an integral part of the fibres surrounding the penis, ascends penis
laterally to its head, entering through small penis papilla”. Additionally, Ch. simplex
lacks the additional organ next to the bursa copulatrix.

There are two characters which show dimorphism across plectopylid species (all
except for Ch. simplex). Namely, the presence or absence of the penial caccum and the
additional organ next to the bursa copulatrix. The penial caecum is absent in S. invius,
S. ishizakii (see CHANG & OokuBo 1999) and in both Plectopylis species (STOLICZKA
1871). It is probably also absent or vestigial in S. hirasei as well, but the drawing and
the description of Azuma and Azuma (1984) is not clear in this respect. On the other
hand it is present in all known Sinicola species (asamiana, emoriens, fimbriosa, mu-
rata, stenochila), in Sicradiscus schistoptychia and it is vestigial in S. transitus. All
known Chinese Gudeodiscus species has penial caccum (PALL-GERGELY & HUNYADI
2013 and this study).

The organ next to the bursa copulatrix was described by StoLiczka (1871) as “a
shorter, more muscular gland which appears to represent the arrow or amatorial gland”
and by PiLsBrY (1894) as “An organ of unknown homology, either a dart sack, a diverti-
culum of the spermatheca or an appendicula”. The identity of this organ is unknown. It
is extremely slender and it is difficult to dissect out especially in case of gravid animals,
because it is attached to the very thin wall of the oviduct. Probably for this reason,
this organ is absent in figures in the literature (see PALL-GERGELY & Hunyab1 2013).
This makes the evaluation of taxonomic importance of this trait difficult. These results
suggest that the presence or absence of penial caecum and additional organ parallel
next to the bursa copulatrix within the family Plectopylidae may have only limited
values of taxonomy. The variation of other characters such as the morphology of the
inner plicae and lamellae of the shell and the surface of the inner wall of reproductive
organs could be more informative for the taxonomy of this group.

We see two types in terms of the morphology of the penis-epiphallus-retractor
muscle complex in the genus Gudeodiscus. In one type, the epiphallus is slender, cylin-
drical, and addition to the retractor muscle, which attaches on the penial caccum, several
muscle fibres attach to the penis itself (emigrans, eroessi, okuboi, pulvinaris). In the
other type the epiphallus has a somewhat thickened proximal part, and has no additional
muscle fibres attached to the penis. In this second type only the single retractor muscle
is visible which attaches at the end of the penial caccum (giardi, multispira, phlyarius).
Even if these two groups seem to be clearly distinct, we cannot state that they form
monophyletic units, because the shell morphology of G. multispira and G. eroessi, as
well as G. phlyarius and G. emigrans are very similar. More information is needed to
see if the genus Gudeodiscus is separable on the basis of the penial morphology.
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The morphology of the inner penial wall might be useful to reveal the taxonomic
relationship between the genera Gudeodiscus, Sicradiscus and Sinicola. All known
Sinicola species (asamiana, emoriens, fimbriosa, murata, reserata azona, stenochila)
have parallel folds on the inner wall of penis, sometimes with tiny, flat or rounded cal-
careous granules between these folds, or within the slit-like pockets which are formed
by neighbouring folds. Even if “pockets” are formed by the folds, they cover the whole
inner wall of the distal portion of the penis. In contrast, in the genus Gudeodiscus the
pockets are arranged in one or two transversal rows. In the genus Gudeodiscus these
pockets are occasionally filled with hook- or claw-like calcareous crystals. The presence
of these crystals seems to be associated with the mating season (or absence of embryos
within the uterus). Sicradiscus invius and Sic. transitus also had “pockets” on the inner
wall, similar to those of the genus Gudeodiscus. In contrast, Sicradiscus schistoptychia
had simple parallel folds, similar to those of Sinicola species. S. schistoptychia is very
similar to Sic. transitus in terms of shell morphology. Thus, the anatomical similarity
to the former to Sinicola and the latter to Gudeodiscus species is surprizing. Since the
anatomy of the majority of Gudeodiscus and Sicradiscus species is unknown, we find
the available information insufficient to draw a conclusion regarding the value of this
character and the relationship between Sicradiscus and Gudeodiscus.

ACKNOWLEDGEMENTS

We are very grateful to Kanji Oxuso, Kenji Onara, Jamen Uiriamu OTan1, Andras
Hunvabi, Yang Hao and Miu YEUNG for providing shell and ethanol-preserved material,
to Ronald Janssen who opened access to the collection of the SMF and to Virginie
Héros and Philippe BoucHer (MNHN) for their help in loaning museum material. We
are indebted to The Biodiversity Heritage Library for the literature made available to
us (www.biodiversitylibrary.org).

REFERENCES

Apawms, H., Apams, A., 1858. The genera of recent Mollusca; arranged according to their organization.Vol.
1I. London, Van Voorst: 661.

ANCEY, C-F., 1885. Coquilles de Chine centrale nouvelles ou peu connues . Le Naturaliste, 4: 44-45.

—, 1885. Novelles Contributions Malacologiques. Sur divers Mollusques de I’Empire Chinois. Bulletins
de la Société Malacologique de France, 2: 113-137.

Azuma, M., Azuma, Y., 1984. Distribution of land snails of Miyako islands, the South-western Okinawa,
Japan (1st report). Satuki, 20: 85-98.

Benson, W. H., 1860. Notes on Plectopylis, a group a Helicidae distinguished by several internal plicate
ephiphragms; with the characters of a new species. Annals and Magazine of Natural History, 3 (5):
243-247.

Branrorp, W. T., 1869. Descriptions of new Land and Freshwater Mollusc Species collected by Dr. John
ANDERSON in Upper Burma and Yunan. Proceedings of the Zoological Society of London, 27: 444-
450.

—, 1870. Contributions to Indian Malacology No. 9. Description of new species of Paludomus,
Cremnoconchus, Cyclostoma and of Helicidae from various parts of India. Journal of the Asiatic
Society of Bengal, 39 (2): 9-25.

BoucHeT, P., Rocrol, J.-P., 2005. Classification and Nomenclator of Gastropod Families. Malacologia, 47
(1-2): 1-397.



560 BARNA PALL-GERGELY, TAKAHIRO ASAMI

Cuang, K. M., Ookuso, K., 1999. Anatomy and Systematics on Plectopylis (Sinicola) ishizakii KURODA,
1941 from Taiwan. Bulletin of Malacology, Taiwan ROC, 23: 21-28.

Fischer, H., 1898. Notes sur la Faune du Haut-Tonkin III. Liste des Mollusques Recueillis par le Dr. A.
BiLLET. Bulletin Biologique de la France et de la Belgique, 28: 310-338.

GopwiN-AusTEN, H. H., 1889-1914. Land and freshwater Mollusca of India, including South Arabia,
Baluchistan, Afghanistan, Kashmir, Nepal, Burma, Pegu, Tenasserim, Malaya Peninsula, Ceylon and
other islands of the Indian Ocean; Supplementary to Masers Theobald and Hanley’s Conchologia
Indica. Vol II. ; London, Taylor and Francis: 442 pp.

GREDLER, V., 1881. Zur Conchylien-Fauna von China. II. Stiick. Jahrbiicher der Deutschen Malakozoologischen
Gesellschaft, 8: 10-33.

—, 1887. Zur Conchylien-Fauna von China. XIII. Stiick. Jahrbiicher der Deutschen Malakozoologischen
Gesellschaft, 14: 343-373.

Gourp, A. A., 1859. [Descriptions of Shells Collected at the North Pacific Exploring Expedition]. Proceedings
of the Boston Society of Natural History, 6: 422-426.

Gupk, G. K., 1897. Armature of Helicoid landshells. With a new form of Plectopylis. Science Gossip, 4:
36-7.

—, 1899a. Armature of Helicoid landshells and new sections of Plectopylis. Science Gossip, 6: 147-149.

—, 1899b. Armature of Helicoid landshells. Science Gossip, 6: 174-177.

—, 1914. Description of new species of Helicoids from the Indian Region. Proceedings of the Zoological
Society of London, 9: 52-57.

Haas, F., 1933. Zur Systematik der chinesischen “Helicodonten”. Archiv fiir Molluskenkunde, 65 (4/5):
230-231.

Heupg, R. P. M., 1882. Mémoires concernant 1’histoire naturelle de I’empire chinois par des péres de la
Compagnie de JEsus. Notes sur les Mollusques terrestres de la vallée du Fleuve Bleu. I1I. Chang-Hai,
Mission Catholique: 88 pp.

—, 1885. Mémoires concernant ’histoire naturelle de I’empire chinois par des péres de la Compagnie
de Jésus. Notes sur les Mollusques terrestres de la vallée du Fleuve Bleu. III. Chang-Hai, Mission
Catholique: 89-132.

—, 1889. Diagnoses Molluscorum novorum in Sinis collectorum (Ex provincia Kouang-si). Journal de
Conchyliologie, 37: 225-229.

HrusescH, K., 1965. Die santone Gosau-Landschneckenfauna von Glanegg bei Salzburg, Osterreich.
Mitteilungen der Bayerischen Staatssammlung fiir Paldaontologie und historischen Geologie, 5:
83-120.

Kuropa, T., 1941. A Catalogue of Molluscan Shells from Taiwan (Formosa), with Description of New Species.
Memoirs of the Faculty of Science and Agriculture, Taihoku Imperial University, 22: 65-216.

L1, Y.-T., 1984. Early Tertiary Non-Marine gastropods from Lingbao Basin of Henan Province. Professional
Papers of Stratigraphy and Palaecontology, 11: 1-30. (In Chinese)

—, 1985. Stratigraphic division and correlation of the Guanzhuang group in Southwest Shandong).
Professional Papers of Stratigraphy and Palacontology, 12: 237-250. (In Chinese)

—, 1986. The correction of diagnosis and classification of the gastropod Plectopyloides YeN. Professional
Papers of Stratigraphy and Palacontology, 14: 241-252. (In Chinese)

MaBgILLE, M. J., 1887. Molluscorum Tonkinorum diagnoses. Paris, Masson: 18 pp.

MarTeNs, E. von, 1875. Bemerkungen zu vorstehender Arbeit. Jahrbiicher der Deutschen Malakozoologischen
Gesellschaft, 2: 126-135.

MOLLENDORFF, O. F. von, 1882. Diagnoses specierum novarum Chinae meridionalis. Jahrbiicher der Deutschen
Malakozoologischen Gesellschaft, 9: 179-188.

—, 1883. Materialen zur Fauna for China. Jahrbiicher der Deutschen Malakozoologischen Gesellschaft,
10: 356-383.

—, 1885a. Materialen zur Fauna for China. Jahrbiicher der Deutschen Malakozoologischen Gesellschaft,
12: 349-398.

—, 1885b. Diagnoses specierum novarum sinensium. Nachrichtsblatt der Deutschen Malakozoologischen
Gesellschaft, 11-12: 161-170.

—, 1886. Materialen zur Fauna for China. Jahrbiicher der Deutschen Malakozoologischen Gesellschaft,
13: 156-210.



SYSTEMATICS OF LIVING AND FOSSIL CHINESE PLECTOPYLIDAE 561

—, 1897. Drei neue Arten. Nachrichtsblatt der Deutschen Malakozoologischen Gesellschaft, 3-4: 28-30.

—, 1898. Verzeichniss der auf den Philippinen lebenden Landmollusken. Abhandlungen der Naturforschenden
Gesellschaft zu Gorlitz 22: 25-208.

NEeviLL, G., 1881. New or little-known Mollusca of the Indo-Malayan fauna. Journal of the Asiatic Society
of Bengal, 50 (2): 125-167, plates. 5-7.

OppPENHEIM, P., 1892. Ueber einige Brackwasser- und Binnenmollusken aus der Kreide und dem Eocén
Ungarns. Zeitschrift der Deutschen Geologischen Gesellschaft, 44: 697-818.

PALL-GERGELY, B., HUuNyADL, A., 2013. The family Plectopylidae MoLLENDORFF 1898 in China (Gastropoda,
Pulmonata). Archiv fiir Molluskenkunde 142 (1): 1-66.

PrErFrER, L. 1856, Versuch einer Anordnung der Heliceen nach natiirlichen Gruppen. Malakozoologische
Blatter, 2: 112-185.

PiLsBry, H. A., 1894-1895. Manual of Conchology. Second Series: Pulmonata. Philadelphia, Academy of
Natural Sciences Philadelphia). Vol. 9: 49-336.

—, 1904. Plectopylis in the Riukiu Islands. Nautilus, 18: 58-59.

Porro, C., 1836. Drépanostome. Drepanostoma. Magasin de Zoologie 6 (Cl. V PL. 71): 1-2, PL. 71.

ScHILEYKO, A.A., 1998. Treatise on Recent Terrestrial Pulmonate Molluscs, Part 1. Achatinellidae, Amastridae,
Orculidae, Strobilopsidae, Spelacodiscidae, Valloniidae, Cochlicopidae, Pupillidae, Chondrinidae,
Pyramidulidae. Ruthenica, Supplement 2 (1): 1-127.

—, 1999. Treatise on Recent Terrestrial Pulmonate Molluscs, Part 4. Draparnaudiidae, Caryodidae,
Macrocyclidae, Acavidae, Clavatoridae, Dorcasiidae, Sculptariidae, Corillidae, Plectopylidae,
Megalobulimulidae, Strophocheilidae, Cerionidae, Achatinidae, Subulinidae, Glessulidae,
Micractaconidae, Ferrussaciidae. Ruthenica, Supplement 2: 435- 564.

—, 2001. Treatise on recent terrestrial pulmonate molluscs. Part 7. Endodontidae, Thyrophorellidae,
Charopidae. Ruthenica, Supplement 2: 881-1034.

—,2003. Treatise on Recent terrestrial pulmonate molluscs. Part 11. Trigonochlamydidae, Papillodermidae,
Vitrinidae, Limacidae, Bielziidae, Agriolimacidae, Boettgerillidae, Camaenidae. Ruthenica,
Supplement 2: 1467-1626.

—, 2010. A redescription of Ruthvenia biciliata (L. PreiFreR, 1855), with revised generic diagnosis for
Ruthvenia Gupk, 1911 (Gastropoda: Pulmonata: Charopidae). Annalen des Naturhistorischen Museums
in Wien, Serie B, 111: 13-18.

SOLEM, A., 1966. Some non-marine mollusks from Thailand, with notes on classification of the Helicarionidae.
Spolia Zoologica Musei Hauniensis, 24: 1-110.

—, 1968. “Ptychodon” misoolensis Adam and Van Benthem Jutting, 1939, A New Guinea Strobilopsis land
snail and review of the genus Enteroplax. Veliger, 11: 24-30.

StoLiczka F., 1868. Cretaceous fauna of Southern India. II: Gastropoda. Palacontologica Indica, being figures
and descriptions of the organic remains procured during the progress of the Geological Survey of
India. Memoirs of the Geological Survey of India 5: 1-498.

—, 1871. Notes on Terrestrial Mollusca from the Neighbourhood of Moulmein (Tenasserim provinces), with
Description of New Species. Journal of the Asiatic Society of Bengal, 40 (2): 217-223.

TauscH, L., 1886. Ueber die Fauna der nicht marinen Ablagerungen der oberen Kreide des Csingerthales
bei Ajka im Bakony (Veszprimer Comitat, Ungarn). Abhandlungen der K.u.K. Geologischen
Reichsanstalt, 12: 1-32.

Wabk, C.M., MorpaN, P.B., NacGas, F., 2006. Evolutionary relationships among the Pulmonate land snails
and slugs (Pulmonata, Stylommatophora). Biological Journal of the Linnean Society, 87: 593-610.

WabEg, C.M., HubELoT, C., DAVISON, A., NaGGs, F., MorDAN, P.B., 2007. Molecular phylogeny of the helicoid
land snails (Pulmonata: Stylommatophora: Helicoidea), with special emphasis on the Camaenidae.
Journal of Molluscan Studies 73: 411-415.

YeN, T.-C., 1939. Die Chinesischen Land-und Siiwasser-Gastropoden des Natur-Museums Senckenberg.
Frankfurt am Main, Abhandlungen der Senckenbergischen Naturforschenden Gesellschaft: 234 pp.

—, 1969. Fossil nicht-marine Mollusken-Faunen aus Nordchina. Sitzungsberichte der Osterreichisch
Akademie der Wissenschaften (Abt.I), 177: 21-63.

Yu, W., Pan, H.-Z., 1982. Eocene non-marine Gastropoda from Zhou Xian, Hebei. Bulletin of Nanjing
Institute of Geology and Paleontology, Academia Sinica, 4: 189-212. (In Chinese).

ZiLcH, A., 1959-1960. Handbuch der Paleozoologie, 6 (2) Euthyneura. Berlin, Gebriider Borntraeger: 481-
834.



562 BARNA PALL-GERGELY, TAKAHIRO ASAMI

APPENDIX

All mentioned Chinese localities and their respective provinces presented in simplified
Chinese characters.

Pinyin Chinese characters Province
Aishan Xiang Zlz Guangxi
Badong Xian BELRE Hubei
Bama Xian BS3E Guangxi
Banxintun wEFTL Guangxi
Bishuiyan KA Guangxi
Chaotianyan EEp =2 Guangxi
Chongging EY Chonggqing
Chongqing Shi BBl Chongging
Chuanshan NI Guangxi
Chuanyan 5= Guangxi
Cili Xian 2 Hunan
Daxin Xian RK#FE Guangxi
Dujiangyan Shi HTET Sichuan
Ertang Zhen ZyEiE Guangxi
Fuli Zhen 1B FE Guangxi
Gongcheng Xian WA Guangxi
Guangxi Inicch Guangxi
Guigang Shi BT Guangxi
Guilin Shi HEM Guangxi
Guizhou BME Guizhou
Guzhang Xiang hiEz Guangxi
Hechi Shi Al Guangxi
Huangcai Zhen Ef e Hunan
Hubei b Bl Hubei
Hunan R Hunan
Jiahui Xiang -3 Guangxi
Jianping Xiang B¥EZ Chongging
Jiaojintang [ rgeares Guangxi
Jinbianyan ot [ Fa Sichuan
Jinli £+ Sichuan
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Lahaoyan FnR=pc Guangxi
Laibin Shi P3=h Guangxi
Limu Zhen EARE Guangxi
Lipu Xian Ezp-1=0 Guangxi
Liuzhou Shi HN 7 Guangxi
Liziping BT B Chongging
Longzhou Xian TINE Guangxi
Luohanduyan TN Guangxi
Luoping Zhen BIFE Chongqing
Mugiao R Guangxi
Mushan Kb Guangxi
Ningxiang Xian g8 Hunan
Nonggang Fi Guangxi
Pingan Xiang TRZ Guangxi
Pingyue Xian ERE Guangxi
Poliu Elementary School b YAV N Guangxi
Puyi Xiang Ez Guangxi
Qianfodong EXING Hunan
Qidong Xiang iRz Guangxi
Qimu Xiang =X -2 Guangxi
Qingchenghoushan BEHEEL Sichuan
Qingshan = Guangxi
Qingshan Zhen HILE Guangxi
Qionglai Shi IRk Sichuan
Qunhe Cun BEN Guangxi
Sanguansitujiazu Xiang ZEFIRKZ Hunan
Sanjiang Xiang =1z Guangxi
Sanlongshuijingrongdong =R IKEATR Sichuan
Shenxiandong kTR Sichuan
Shiyang Cun RER Hubei
Shuanghedong &l Hunan
Sichuan I Sichuan
Taian Zhen Eo3 g Sichuan
Tiane Xian KigE Guangxi
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Tiantaishan Dengyuean SlEFRY Sichuan
Tiantaishan Zhen &l Sichuan
Tianzishan KFIL Hunan
Tongren Shi ER{= T Guizhou
Wanggao Zhen Y54 Guangxi
Wanshanchen Bl Guizhou
Wude Xiang RiEz Guangxi
Wulingyuanqu HERX Hunan
Wushan Xian ELE Chongging
Wushan Xiang EAIIEZ Guangxi
Xiannuyan = Guangxi
Xianrendong NTPNG! Guizhou
Xingbin Qu MEX Guangxi
Xinhe e Guangxi
Xinzhai Cun HER Guangxi
Yanduhe Zhen RIE A Hubei
Yangshuo Xian ISz ESS Guangxi
Yangshuo Zhen PR¥AE Guangxi
Yankou Cun =08 Guangxi
Yizhou Shi M Guangxi
Zhangjiajie Shi KT Hunan
Zhangjiajieda Xiagu ERBKIEAS Hunan
Zhongshan Xian wmIE Guangxi




