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A new Aegistohadra (Gastropoda: Camaenidae)
from southwest China
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ABSTRACT. A new camaenid Aegistohadra baii sp. nov., close to Aegistohadra delavayana but having
smaller and more conical shell and anatomically different, was described from Yunnan, southwest China.
Helix seraphinica Heude, 1889 was confirmed to be an Aegistohadra species based on structure of genital
organs. Cryptozona yunlongensis Chen Y., Chen D. et Zhang, 1997 was transferred to Aegistohadra based
on shell and genital characters.
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Hosslit Bug Aegistohadra (Gastropoda: Camae-
nidae) u3 roro-3anagHoro Kuras

Mun BY

School of Life Sciences, Nanjing University, Nanjing 210023,
CHINA.E-mail: minwul 969@aliyun.com

PE3IOME. Hossiit Bug Camaenidae, Aegistohadra
baii sp. nov., onucan u3 npoBuHIUN FOHBHAH, 10r0-3a-
naublii Kuraid. On 01130k k Aegistohadra delavayana,
HO MMeeT 0oJjiee KOHMYECKYI0 PAaKOBMHY MEHBIINX
pa3MepoB, a TakXKe OTINYaeTcs aHaromMuyecku. Ha
OCHOBaHHH CTPYKTYPBI TIOJIOBBIX OPTraHOB TTOJITBEPK-
neHo, uro Helix seraphinica Heude, 1889 otHOCUTCS
K Aegistohadra. Cryptozona yunlongensis Chen Y.,
Chen D. et Zhang, 1997 nepenecena B Aegistohadra ua
OCHOBaHHMH CTPOCHHMSI PAKOBHHBI 1 TEHUTAJIHH.

Introduction

The large-sized camaenid Aegistohadra Wu, 2004
is characterized by the presence of dart sac apparatus,
penial caecum, flagellum and proximal accessory
sac near vagina, with the type species Aegistohadra
delavayana (Heude, 1885) [Wu, 2004]. Recently,
more Aegistohadra species were described as new
or transferred to the genus from Amphidromus Al-
bers, 1850 and Camaena Albers, 1850 [Jirapatrasilp
et al., 2022; Lee, 2022]. Presently nine species are
recognized in Aegistohadra, namely Aegistohadra
contractiva (Mabille, 1889), A. dautzenbergi (Fulton,
1899), A. delavayana (Heude, 1885), A. elata (Bavay
et Dautzenberg, 1909), A. jiahei (Yang, Fan, Qiao
et He, 2012), A. mirifica (Bavay et Dautzenberg,
1909), A. rara (Wang et Parsons, 2021), A. roemeri

(L. Pfeifter, 1863) and 4. zhangdanae Jirapatrasilp et
Lee, 2022. The Aegistohadra species are distributed
in a contiguous region of China and Vietnam and the
monophyly of the genus was confirmed based on mo-
lecular data of few species [Jirapatrasilp et al., 2022].

In this work, a new Aegistohadra species is
described from southern Yunnan, which is adjacent
to northern Vietnam. Helix seraphinica Heude,
1889 [Heude, 1889; 1890] that shows a close shell
morphology with 4. delavayana is confirmed to be
an Aegistohadra taxa based on anatomy of genital
organs.

Material and methods

For fixation, the animal was directly put in 70%
ethanol, which was replaced with ethanol of the same
concentration after several days. The shells were
measured with digital vernier calipers to the nearest
0.1 mm. Whorls were counted following Kerney
and Cameron [1979] to the nearest 0.125 (=1/g)
whorls. The penis was dissected at the opposite side
of penial retractor insertion. Directions used in the
general descriptions of genitalia: proximal = towards
the genital atrium; distal = away from the genital
atrium. Directions in describing dart sac apparatuses
are indicated on Fig. 9A. The corresponding Chinese
name for person, new species or locality is present
only once in square bracket when necessary. The col-
lected and studied material is stored in the Museum
in Hebei University.

Abbreviations. AS — accessory sac; At — atrium;
BC —bursa copulatrix; BCD — bursa copulatrix duct;
DS — dart sac; DSC — dart sac chamber; Dt — love
dart; DtC — a chamber containing love dart; EDC —
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entrance of dart chamber; EOP — external opening
of penis; Ep — epiphallus; EOV — external opening
of vagina; FO — free oviduct; HBUMM — Mollusk
collection of Museum of Hebei University (Baoding,
China); MG —mucous glands; MGP —mucous glands
entering papilla; P—penis; PC — penial caecum; PAS
— proximal accessory sac, a blind sac on proximal
dart sac (=DVM); MO — opening of mucous glands
leading to dart chamber; OA — opening of accessory
sac; PO — opening of proximal accessory sac leading
to dart sac chamber or dart chamber; PR — penial
retractor muscle; Va — vagina; VD — vas deferens.

Results

Family Camaenidae Pilsbry, 1895
Genus Aegistohadra Wu, 2004

Wu, 2004: 112; Jirapatrasilp et al., 2022: 264.

Type species (by original designation): Nanina
delavayana Heude, 1885; China.

Aegistohadra seraphinica (Heude, 1889)
comb. nov.
Figs 1; 2 A-B; 4 A-C; 5; 6; 9B
Helix seraphinica Heude, 1889: 225; Heude, 1890: 141, pl.
38, fig. 11;. Wu, 2004: 118, fig. 33.
Helix (Camaena) seraphinica Pilsbry, 1890: 199, pl. 69,
figs 6, 7.

Material examined. HBUMMO08466a, a fully
mature animal with repaired aperture; near 23°37.8°’N
102°50.9°E, Jianshuixian [ 27K EL], Honghe [£L7],
Yunnan Province, China; 2019, coll. Bai Hao-Chen
[H % /&] and a local collector.

General anatomy (Figs 4 A—C). Eversible head
wart flat but distinct. Mantle lobe very broad, ex-
tending from mid line to lateral side, with posterior
part developed and leave-shaped (Fig. 4A, arrowed).
Suprapneumostomal lobes developed (Fig. 4B, ar-
rowed). Body uniformly yellowish brown, without
mosaic pigmentation. Sole creamy white. Jaw arcu-
ate, with approximate 5 projecting ribs.

Genital anatomy (Figs 5—6; 9B). Terminal geni-
talia encapsulated with a thick layer of connective
tissue. Penial sheath absent. Penis tube-shaped, dis-
tally with an elongate conical and terminally pointed
penial caecum. Proximal !/, penis internally with
two very thick smooth longitudinal pilasters, then
each branching off and broken into several series of
granules, which form a more or less transversal ridge,
or a papilla, which partially separates the penis and
the epiphallus and the distal part of which extends
into the penial caecum. Penis-epiphallus chamber
absent. In penial caecum pilasters come from those of
both penis and epiphallus. Epiphallus much thinner
than penis, internally with approximately 5 pilasters
of the same thickness. Flagellum about as long as

epiphallus, slowly tapering; internally, one of inner
folds forming a closed tube rather than an opened
C-shaped pilaster towards terminal flagellum and
opening at vas deference entrance. Penial retrac-
tor muscle attached at proximal !/5 of epiphallus.
Vas deferens of same thickness, opening at internal
epiphallus by a valve-like entrance. Dart sac very
developed, long, with an accessory sac between
dart sac and vagina. Love dart one, fully calcified,
somewhat twisted and asymmetric along the longi-
tudinal axis, about 24.0 mm long, with cross section
apically sharply two-bladed and then ovate (Fig. 6).
Accessory sac large, sac-shaped and with median
constriction, internally spongy, entering into distal
dart chamber (Figs 5 A—C; 6A; 9B). Mucous glands
as long as dart sac, tied tightly to the trunk of vagina,
with two lobules that are extremely complicatedly
branched. Two stalks of mucous glands merged into
one that composed of many tubes (Fig. 5C), then
entering chamber of accessory sac. A developed
proximal accessory sac, in size less than 1/5 of dart
sac, present at lateral middle on left side of dart sac
apparatus (Figs 5A; 9B). Proximal accessory sac with
a very thick muscular outer wall (Fig. 9B), opening
to dart chamber between entrances of accessory sac
and vagina. Vagina about !/ length of dart sac. Bursa
copulatrix duct proximally thick and tapering. Bursa
copulatrix oval.

Distribution (Fig. 1). Si-lin (FG#k = today’s
Tianlinxian [ FH#K £ ], the Guangxi Zhuang Autono-
mous Region; type locality); Jianshuixian [ 7K &,
Yunnan Province].

Remarks. The shell of specimen HBUM-
MO08466a is a fully mature one with a repaired ap-
erture. The residual trace of the original aperture on
the shell (Fig. 2A) suggests that the specimen has the
same obliquity of the descending whorl near aperture
as that in the paratypes of Helix seraphinica Heude,
1889. Furthermore, the specimen coincides with
the paratypes of H. seraphinica on the coloration,
banding, shell shape and measurement (compare
Fig. 2Ato fig. 33 in Wu 2004). Based on the genital
anatomy (Fig. 5), this species has to be moved to
Aegistohadra.

Aegistohadra baii sp. nov.
Figs 1,2 C-D; 3; 4 D-E; 7, 8,9 C-D

Zoobank regstration: urn:lsid:zoobank.org:act:
01EADDBB-9BSE-4E54-8BF§-8C360B1434CC

Material examined. Holotype (dissected):
HBUMMO08465-spec.1, a fully mature animal with a
sinistral shell; near 22°46.2°’N 104°28.2°E, Maguan-
xian [59%E], Wenshan [ 111], Yunnan Province,
China; 04.10.2019, coll. Bai Hao-Chen. Paratypes:
HBUMMO08465-spec.1, a fully mature sinistral
shell, same data as holotype; HBUMMO08463, a
fully mature animal (dissected) with a dextral shell,
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FIG. 1. Distribution of Aegistohadra in China. Key: dark blue dots, 4. delavayana (Heude, 1885); light yellow dot, 4. contractiva

(Mabille, 1889); purple dots, A. dautzenbergi (Fulton, 1899); light blue dot, 4. jiahei (Yang, Fan, Qiao et He, 2012); pink
dot, A. mirifica (Bavay et Dautzenberg, 1909); grey dot, A. rara (Wang et Parsons, 2021); light green dot, A. roemeri (L.
Pfeiffer, 1863); orange dots, 4. seraphinica (Heude, 1889); dark green dot, 4. yunlongensis (Chen Y., Chen D. et Zhang,
1997); white dot, 4. zhangdanae Jirapatrasilp et Lee, 2022; red dot, A. baii sp. nov. 4. elata (Bavay et Dautzenberg, 1909)
is not mapped because of inexact locality in Guangxi.

PUC. 1. Pacnpenenenue Aegistohadra B Kurae. O6o3nauenus: cunue Touku, 4. delavayana (Heude, 1885); sxentoie ToukH, 4.

contractiva (Mabille, 1889); mypmypHsle Toukn, A. dautzenbergi (Fulton, 1899); romy6as Touxka, 4. jiahei (Yang, Fan, Qiao
et He, 2012); po3oBas Touka, 4. mirifica (Bavay et Dautzenberg, 1909); cepas touxa, 4. rara (Wang et Parsons, 2021);
cBeTo-3eneHas Touka, A. roemeri (L. Pfeiffer, 1863); opamxeBbie Touku, 4. seraphinica (Heude, 1889); TemHo-3¢eneHast
Touka, 4. yunlongensis (Chen Y., Chen D. et Zhang, 1997); Genas Touka, A. zhangdanae Jirapatrasilp et Lee, 2022; kpacHast
Touka, 4. baii sp. nov. 4. elata (Bavay et Dautzenberg, 1909) He 0603HaueHa Ha KapTe M3-3a HETOYHOTO MeCTa pacipocTpa-

HeHus B ['yancu.

same data as holotype. Measurement of holotype:
shell height 21.7 mm, shell major diameter 30.1 mm,
aperture height 11.0 mm, aperture breadth 14.3 mm,
umbilicus diameter 3.6 mm, protoconch whorls 11/5,
whorls 53/g.

Diagnosis. Shell conical, dextral or sinistral.
Body whorl peripherally rounded. A large proximal
accessory sac on proximal dart sac. Flagellum proxi-
mally swollen then abruptly thinned down.

Shell (Figs 2C-D; 3). Shell dextral or sinistral,
conical, thin but solid, with 53/g — 55/g convex
whorls. Suture deeply impressed. Protoconch 11/,
whorls, with sculpture obscured by weathering or
abrasion (Figs 2D; 3B). Growth lines fine or thick.
Spiral grooves unevenly distributed. Body whorl pe-
ripherally rounded. Aperture oblique, broadly ovate,

suddenly descending in front. Peristome slightly
expanded and reflexed except upper part. Columella
oblique. Umbilicus small, approximately /¢ of
shell major diameter, slightly covered by reflexed
columella. Shell is pale yellow with chestnut bands:
one broad, beneath periphery; two broad bands above
periphery of which the lower one slightly overlaps
periphery; and the most upper one much narrower
and close to suture. The first 21/, whorls faintly
colored or banded.

General anatomy (Figs 4 D-E; 7G). Neither
eversible head wart nor gland pit leading to internal
body present. For the dextral individual, at left side
a broad but shortly projecting mantle lobe present
(Fig. 4E, arrowed); for the sinistral snail such lobe is
present on the opposite side on mantle edge. Supra-
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FIG. 2. A, B. degistohadra seraphinica (Heude, 1889), HBUMMO08466a. A. Shell. B. Enlarged embryonic shell (not to scale).
C, D. Aegistohadra baii sp. nov., dextral specimen, paratype HBUMMO08463-spec.1. C. Shell. D. Enlarged embryonic shell
(not to scale).

PUC. 2. A, B. Aegistohadra seraphinica (Heude, 1889), HBUMMO08466a. A. PakoBuna. B. YBennueHnas sMOpuoHanbHAas
paxouHa (He B Macmrabe). C, D. Aegistohadra baii sp. nov., nexcrpansHbiii sx3emiusip, naparurt HBUMMO08463-spec.1.
C. PakoBunal. D. YBennueHnHas sMOpuOHalIbHAs pakoBUHA (HE B MaciuTade).

pneumostomal lobes normally developed (Fig. 4D,
arrowed). Body uniformly yellowish brown, without
mosaic pigmentation. Sole creamy white. Jaw arcu-
ate, with approximate 6 projecting ribs (Fig. 7G).
Genital anatomy (Figs 7 A-F; 8; 9 C-D).
Penial sheath absent, except for some proximal
connective tissue present near atrium. Penis tube-

shaped, distally with a penial caeccum of the same
thickness and terminally roundly blunted. Proximal
approximately 1/5 penis internally with two very
thick smooth longitudinal pilasters, each branching
off and broken into several series of granules, which
form a more or less transversal ridge, or a papilla,
which partially separates the penis and the epiphallus
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FIG. 3. Aegistohadra baii sp. nov., sinistral specimens. A. Holotype, HBUMMO08465-spec.1. B. Enlarged embryonic shell of
holotype (not to scale). C. Paratype, HBUMMO08465-spec.2.

PUC. 3. Aegistohadra baii sp. nov., cuauctpaibhble sK3eMIsipsl. A. [onotun, HBUMMO08465-spec.1. B. YBenuueHnnas sm-
OpuoHasbHAs pakoBUHA rojoTrna (He B Macmrade). C. [Taparun, HBUMMO08465-spec.2.

and the distal part of which extends into the penial epiphallus. Epiphallus thinner than penis, internally
caecum. Penis-epiphallus chamber absent. In penial with approximately 5 pilasters of the same thickness.
caecum pilasters come from those of both penis and Flagellum about as long as epiphallus, proximally
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FIG. 4. A-C. Aegistohadra seraphinica (Heude, 1889), HBUMMO08466a. A. Right side of mantle edge, arrows indicating mantle
lobe. B. Left side of mantle edge, arrow indicating suprapneumostomal lobe. C. Head, head wart arrowed. D-E. Aegistohadra
baii sp. nov., paratype HBUMMO08463-spec.1. D. Right side of mantle edge, arrow indicating suprapneumostomal lobe. E.
Left side of mantle edge, arrow indicating mantle lobe.

PUC. 4. A-C. Aegistohadra seraphinica (Heude, 1889), HBUMMO08466a. A. IlpaBast cropoHa MaHTHHHOTO Kpas, CTPEIIKI
0003HaYaIOT MaHTHUIHYIO JonacTh. B. JleBas cropoHa MaHTUITHOTO Kpasi, CTPENIKH 0003HAYAIOT CYIPAITHEBMOCTOMAIBHYIO
nonacte. C. TonoBa, cTpenka o6o3HayaeT ronoBHyto nopy. D-E. Aegistohadra baii sp. nov., naparun HBUMMO08463-
spec.1. D. IIpaBas cropoHa MAHTHIHOTO Kpasi, CTPEJIKM 0003HAYAIOT CYIPATHEeBMOCTOMAaIbHYO JomacTsk. E. JleBas cropona
MaHTHITHOTO Kpasi, CTPEIIKK 0003HAYAI0T MAHTHIHYIO JIOIACTb.

swollen but suddenly thinned down; internally, one
of inner folds forming a closed tube rather than an
opened C-shaped pilaster towards terminal flagellum
and opening at vas deference entrance. Penial retrac-
tor muscle attached at median portion of epiphallus.
Vas deferens of same thickness, opening at internal
epiphallus by a valve-like entrance. Dart sac devel-
oped, with an accessory sac below. Love dart single,
fully calcified, symmetric along the longitudinal
axis, fairly straight, about 8.0 mm long, with cross
section apically two-bladed and then ovate (Fig.
7F). Accessory sac large in size, pear-shaped, with
spongy internal wall, entering into dart sac chamber
rather than into dart chamber. Mucous glands as long

as dart sac, tied tightly to the trunk of vagina, with
two lobules that are complicatedly branched. Two
stalks of mucous glands merged into one, then enter-
ing chamber of accessory sac through a prominent
papilla with several openings (Fig. 9C). A developed
proximal accessory sac, in size about !/, of dart
sac, present proximally on dart sac apparatus (for
sinistral animal on the left side, for dextral animal on
the right). Proximal accessory sac with a very thick
muscular outer wall, opening to dart sac chamber
near entrances of accessory sac and vagina (Fig.
9D). Vagina shorter than dart sac. Bursa copulatrix
duct equally thin, slightly thinner than vagina. Bursa
copulatrix oval.
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FIG. 5. Aegistohadra seraphinica (Heude, 1889), HBUMMO08466a. A. Genitalia, left side. B. Genitalia, right side. C. Ventral
side of dart sac apparatus, with cross-section of stalk of mucous glands enlarged (not to scale). D. Exposed penis. E. Exposed
penial caccum and epiphallus. F. Exposed flagellum. All scale bars 2 mm.

PUC. 5. Aegistohadra seraphinica (Heude, 1889), HBUMMO08466a. A. [TonoBas cuctema ciesa. B. [lonosas cucrema cripasa.
C. BenrpanbHas CTOpOHa anmnapara cTuinodopa ¢ yBeIUdeHHbIM TONEPEYHbIM CPE30M CTEOENIbKa CIU3HUCTHIX JKelle3 (He B
macmrabe). D. Bekportelii nennc. E. BekpriThlit nekym nenuca u snmdamtyc. F. Bekpbrteiii gnaremumrom. Macimrad 2 mm.

Ecology. The animals live in karst hill area, in- Remarks. This new species shares many con-
habiting limestone rocks thick with lianas. chological and genital characters with Aegistohadra
Distribution (Fig. 1). Aegistohadra baii sp. nov. delavayana [Heude, 1885; Wu, 2004], including
is currently known from the type locality. sculpture on shell surface, shell coloration, presence
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FIG. 6. Aegistohadra seraphinica (Heude, 1889), HBUMMO08466a. A. Apically exposed dart sac. The love dart is centrally
broken into two pieces. B. Love dart. C. Love dart, another view.

FIG. 6. Aegistohadra seraphinica (Heude, 1889), HBUMMO08466a. A. AninkaipHO BCKPBITHIH cTHiIO(Op, JIFo00BHAs cTpena
nepenomana nocpeaute. B. JlrobosHas crpena. C. JIlo6oBHas cTpena, BUA € IPyroil CTOPOHBI.

of penial caecum, dart sac apparatus and flagellum.
However, the new species can be immediately recog-
nized by the smaller and more conical shell. In terms
of genital the new species is characterized by having
one large proximal accessory sac rather than two
smaller proximal accessory sacs in 4. delavayana.
In addition, the shell shape and spiral bands of the
new species (Figs 2 C-D; 3) fairly resemble those
of Aegistohadra seraphinica (Heude, 1889) (Fig.
2 A-B) [fig. 33 in Wu, 2004], except that the former
species has a relatively higher shell and a separate
broad band around umbilicus.

Cryptozona yunlongensis Chen Y., Chen D. et
Zhang, 1997, a dextral species known from Yunlong
County of Yunnan Province [Chen ef al., 1997], is
undoubtedly a valid Aegistohadra species based on
its shell morphology and anatomy of genital organs
[partial opinion from Ding Yu-Tong, pers. comm.].
A. yunlongensis can be promptly distinguished from
the sympatric A. delavayana by the different chirality,
possessing carinate periphery and a tubular penial
caecum. Conchologically, the new species differs
from A. yunlongensis in the smaller shell size and
the rounded periphery.

Most recently, the known distribution range of
Aegistohadra was extended to Sichuan Province

based on the finding of Aegistohadra delavayana
(HBUMMO08485 spec.1-2) in Panzhihua, Sichuan
Province by Mr Shen Yu-Han [VLA#I3] (Fig. 1).

Etymology. This new species is named after Mr
Bai Hao-Chen, who collected the specimens and
prepared the field data for this work.

Discussion

Aegistohadra is particular in Camaenidae for the
presence of the penial caecum, dart sac apparatus and
proximal accessory sac (= ‘sacs on vagina’ in Wu,
2004). The penial caecum is virtually located at the
transition of the penis-epiphallus, where as showed
in the new species a thick pilaster from penis serves
as a part of the epiphallic papilla. Another camaenid
genus that has the similar thick penial pilaster with
the role of epiphallic papilla is Eueuhadra Wu, 2004
[fig. 36 B-C in Wu, 2004]. It must be mentioned
here that Xesta taibaishanensis Lin, Zhou et Chen,
2007 that was described from Shaanxi Province [Lin
et al., 2007] is a species of Eueuhadra and its shell
is slightly smaller than that of Eueuhadra gong-
gashanensis Wu, 2004 [partial opinion from Ding
Yu-Tong, pers. comm.].

Compared to the other dart sac-bearing camae-
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FIG. 7. Aegistohadra baii sp. nov., holotype, a sinistral specimen, HBUMMO08465-spec.1. A. Genitalia, left side. B. Genitalia,
right side. C. Exposed penis and penial caecum. D. Ventral side of dart sac apparatus, with half mucous glands removed. E.
Exposed epiphallus and proximal part of flagellum which was lost by accident. F. Love dart, distally incomplete. G. Jaw.
All bars 1 mm.

FIG. 7. Aegistohadra baii sp. nov., ronorur, CHHUCTpaIbHEIHA sk3emIusip, HBUMMO08465-spec.1. A. ITonoBas ciucrema ciiesa.
B. ITonosas cucrema cnpasa. C. BekpbIThiii meHuc U LekyM neHuca. D. Bentpanbhas ctopona ammnapara ctunodopa c mo-

JIOBMHOH yNAJICHHBIX CIM3UCTHIX keie3. E. BekpriThlit snudamtyc, npokcumainbHas 4acTh ¢uareuiroMa oTcyTcTsyerT. F.
JIroGoBHas cTpena, OTCYTCTBYeT AucTanbHas acTh. G. UemocTs. MacmrTad 1 Mm.
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FIG. 8. Aegistohadra baii sp. nov., paratype, a dextral specimen, HBUMMO08463-spec.1. A. Genitalia, right side. B. Genitalia,
left side. C. Exposed penis and penial caccum. D. Exposed epiphallus and flagellum. E. Ventral side of dart sac apparatus,
with mucous glands removed by trimming the stalk, whose cross-section is magnified. All bars 1 mm.

PUC. 8. Aegistohadra baii sp. nov., maparumn, aekctpayibHblii sx3emiuisip, HBUMMO08463-spec.1. A. IonoBas cuctema cripasa.
B. [Tonosas cuctema cieBa. C. BekpuIThii ieHuc U 1iekyM nienuca. D. BekpoiThlii anudamtyc u ¢pnaremuom. E. Benrpais-
Hasi CTOpOHa ammnapara cTuiiodopa, CIU3UCThIC Kele3bl yAAJICHbI Iepepe3aHneM cTedenbKa, MONepeyHblil cpe3 KOTOPOro
yBenuueH. Macmtad 1 M.
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FIG. 9. A. Directions in describing a dart sac apparatus. B. Scheme of terminal genitalia of Aegistohadra seraphinica, in dorsal
view. C-D. Scheme of terminal genitalia in a sinistral-shelled animal of Aegistohadra baii sp. nov. C. Left side of dart sac
apparatus. D. Dorsal view of dart sac apparatus. Neither love dart nor fleshy septum inside dart sac chamber are shown.
PUC. 9. A. Obo3HaueHHs HAIIPABJICHH, NCIIOIBb30BAHHBIX MIPU OMMCAHNH anmnapara ctuinodopa. B. Cxema TepMHHATBHBIX Te-
Hurtanui Aegistohadra seraphinica, Bun ¢ nopcansaoi ctoponbsl. C—D. CxeMa TepMHUHAIBHBIX TEHATAIHN CHHECTPAJIBHOTO
aK3eMIuLsIpa Aegistohadra baii sp. nov. C. JleBas cropoHa anmapata ctunodopa. D. Bun ¢ nopcanabHoi cTOpOHBI anmapara
ctiodopa. JIroboBHas cTpena U cenTa BHyTPH KaMepbl JI0O0OBHOH CTpebl He TIOKa3aHbI.
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Table 1. Comparison of characteristics of terminal genital among Chinese camaenid genera [Schileyko, 2003; Hwang, Wu, 2018;

Wu, 2019; Wu, Chen, Zhang, 2019; Wu, Chen, Zhu, 2019; Chen et al., 2021; Jirapatrasilp et al., 2022; this study]. Key: AS —
accessory sac; DVM — membranous sac surrounding terminal genitalia; EpC — epiphallus caecum; EpP — epiphallus papilla;
FI - flagellum; MG — number of mucous gland ducts; MGP —the papilla on inner wall of accessory sac, distally leading to
mucous glands; PAS — proximal accessory sac, a blind sac on proximal dart sac and opening into dart sac chamber or not;
PS — penis sheath.; ® — present, o — absent, © — present or not, ? — unknown, N/A — not applicable.

Tabmn. 1. CpaBHeHHE PU3HAKOB TEPMHUHAIBHOTO OT/EINA MMOJI0BO# cucteMbl y poaoB Camaenidae u3 Kurast [Schileyko, 2003;

Hwang, Wu, 2018; Wu, 2019; Wu, Chen, Zhang, 2019; Wu, Chen, Zhu, 2019; Chen et al., 2021; this study]. O603HaucHuUs:
AS — nonoTHUTENBHBIA MemoK; DVM — TOHKOCTEHHBIIH MEIIOK, OKPYKAIOUINN TepMUHAIBHBIN oTaen reautanuii; EpC —
nekyM snudamtyca; EpP — manmmna snugarmnyca; F1 — ¢pnaresnrom; MG — KOIH4ECTBO IPOTOKOB CIIM3UCTHIX kene3; MGP
— MaInuuIa Ha BHYTPEHHEH CTEHKe TOMOIHUTEILHOTO MEIIKA, BEAYIIask B IUCTATILHON YaCTH K CIIM3UCTBIM skene3am; PAS —
MIPOKCHMAJIbHBIH JOMOIHUTENBHBIN MEILIOK, CJIETION MELIOK Ha IPOKCUMAJIbHON YacTH CTUI0(GOPA U OTKPHIBAIOIINICS U
HET B MOJIOCTH CTHIO(Opa; PS — 4exol eHwca.; ® — MPUCYTCTBYET, O — OTCYTCTBYeT, © — MPHUCYTCTBYET HIIH OTCYTCTBYET,
? — HensBecTHO, N/A — HEIPUMEHUMO.

Genus PS EpP PC/EPC Fl PLS DVM AS PAS MG MGP
Acusta Martens, 1860 ° o o/o o o 2

Aegista Albers, 1850 ° ° o/o ° o 2 o
Aegistohadra Wu, 2004 o o e/0 ° o 1
Armandiella Ancey, 1883 ° o o/o o) o ° o 2 o
Amphidromus Albers, 1850 o e o/o e NA NA NA NA NA NA
Bradybaena Beck, 1837 ° o o/o o) ° ° o o 2 o
Camaena Albers, 1850 o ° o/o e N/A N/A N/A N/A NA NA
Cathaica Mollendorff, 1884 ° o o/o o ° o ° o >2 o
Coccoglypta Pilsbry, 1895 o ? o/o o) ? o ° o 2 ?
Dolicheulota Pilsbry, 1901 e o o/o ° ? o ° o >2 ?
Eueuhadra Wu, 2004 o o e/0 ° o o ° o >2 o
Euhadra Pilsbry, 1890 e o o/o ° o © ° o >2 ©
Ganesella Blanford, 1863 ? ? ? ? ? N/A  NA NA NA NA
Karaftohelix Pilsbry, 1927 e o© o/o o o ° ° o >2 o
Laeocathaica Méllendorff, 1899 ° o o/o o o o ° (@) >2 o
Landouria Godwin-Austen, 1918 o ° o/o ° N/A N/A N/A  N/A N/A N/A
Mastigeulota Pilsbry, 1895 ° o ®? /o o) ° >2
Mesasiata Schileyko, 1978 e O o/o o >2
Metodontia Mollendorff, 1886 ° o o/o o 2
Nesiohelix Kuroda et Emura, 1943 o o O©/o ° o o o >2 °
Pancala Kuroda et Habe, 1949 o ? o/o e NA NA NA NA NA NA
Plectotropis Martens, 1860 ° ° o/o ° ° 0o ° o 2 o
Pliocathaica Andreae, 1900 ° ° o/o o o o ° o >2 o
Ponsadenia Schileyko, 1978 ° o o/o o o o ° o 1 o
Pseudaspasita Mollendorff, 1901 ° ? o/o ° ° o ° o 2 o
Pseudiberus Ancey, 1887 ° o o/o o o o o ° >2 o
Pseudobuliminus Gredler, 1886 ° o o/o o o ° o o 2 o
Pseudostegodera Wu et Chen, ° o o/o e NA NA NA NA NA NA
2021

Satsuma A. Adams, 1868 o e ©/0 e NA NA NA NA NA NA
Sinochloritis Wu et Chen, 2019 o ° o/o e N/A N/A N/A  N/A NA NA
Sinorachis Wu et Chen, 2019 ° o o/o o ° o ° o 1 ?
Stegodera Martens, 1876 ° o o/o ° o o ° o >2 )
Stilpnodiscus Mollendorft, 1899 ° o o/o o o o ° @) >2 o
Traumatophora Ancey, 1887* e O o/o ° o o ° ° >2 °
Trichobradybaena Wu, 2003 ° o) e/o o o ° ° o 2 o
Trichocathaica Gude, 1919 ° o o/o o ? ° ° o >2 ?
Yakuchloritis Habe, 1955 o ? o/o e N/A N/A N/A N/A NA NA
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nids, Aegistohadra have a much more developed
accessory sac, in which the thickened internal
spongy tissue and mucous glands entering papilla
may be present. The only one mucous glands stalk
in Aegistohadra that is virtually composed of several
connective tissue-covered thinner stalks of mucous
glands, as revealed by its cross section and the multi-
openings of the papilla that leading to the accessory
sacs, differs from those with two mucous glands (e.g.
in Aegista) or with more than two mucous glands
(e.g. in Cathaica) (Table 1, modified from table 1
in Wu, 2019).

Aegistohadra seraphinica and Aegistohadra
baii sp. nov., both ground-dwelling, have calcium
carbonate love dart in the dart sac. In comparison,
the arboreal Aegistohadra active in the tree canopy
have corneous love darts, e.g. in the species de-
scribed by lJirapatrasilp et al. [2022], in which all
the mantle lobes were not observed, unlike in the
ground-dwelling species described in this work. The
difference in the love darts suggests that the calcium
intake/metabolism of snails might differ between the
species of different habitats.

The dextral and sinistral specimens of the new
species were found simultaneously at the same
field site, thus suggesting that they might belong
to a population of polymorphic chirality. However,
considering that mating between snails of opponent
chirality seems to be more difficult than mating be-
tween snails of the same chiral type [Arthur, 2011],
strictly speaking, the sympatric individuals of dif-
ferent chirality could not be treated as one species
unless virtual copulation and successful reproduction
between snails of different chirality is observed.
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