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Abstract An Early Triassic (Griesbachian) gastropod

fauna is reported from South China (Shanggan, Guangxi)

and consists of four species: Bellerophon abrekensis,

Wannerispira shangganensis Kaim & Nützel sp. nov.,

Naticopsis sp., and Palaeonarica guangxinensis Kaim &

Nützel sp. nov. The taxon Wannerispira Kaim & Nützel

nom. nov. replaces Pagodina Wanner non Van Beneden.

This is the first report of Bellerophon abrekensis from

China. Previously, it was only known from its type locality

in Far East Russia. Wannerispira shangganensis sp. is the

first certain Triassic report of the Permian subfamily

Neilsoniinae and represents a holdover taxon. The neritimorph

Palaeonarica is reported for the first time from the Early

Triassic and this is the oldest occurrence of this genus.

Compared with other Griesbachian gastropods, the present

material is relatively well preserved so that the taxonomy

rests on rather firm ground. Very few nominal taxa have

been reported from the Griesbachian and therefore the

present report presents substantial additional information

about gastropods from the aftermath of the end-Permian

mass extinction event. The gastropod association from

Shanggan shares one species with Primorye, Far East

Russia (B. abrekensis). Two species, W. shangganensis and

P. guangxinensis, closely resemble specimens reported

from the Griesbachian of Oman. This could suggest that

Griesbachian gastropod faunas of the Tethys were rather

homogenous although the data are still scarce.

Keywords Gastropoda � China � Early Triassic �
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Introduction

The fauna in the immediate aftermath of the end-Permian

mass extinction event is of greatest interest because it is

part of the extinction pattern itself, in that it defines which

taxa actually went extinct and which survived, and how

much ‘‘disastrous’’ early post-extinctions communities

actually were. Although gastropods have been considered

to be relatively extinction resistant (Erwin and Signor

1990), only about 80 nominate gastropod species repre-

senting roughly 40 genera (excluding Lazarus taxa) are

known from the Early Triassic, which is a very small

number when compared with gastropod diversity during

the remaining Triassic (Nützel 2005). The Griesbachian

diversity is even lower and the preservation is generally

very poor in this interval of time in addition to the general

scarcity of fossiliferous exposures of that age. Therefore,

any additional information about reasonably well-pre-

served gastropods from this critical time interval is

extremely useful. Although the present gastropod fauna

from Shanggan (NW Guangxi, South China) comprises

only four species, it provides important biostratigraphic

Editorial handling: D. Marty.

A. Kaim � A. Nützel
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data that have direct implications for the evolution of

gastropods during the Griesbachian.

Early Triassic gastropods from China have been studied

by Yü et al. (1963), Wang and Xi (1980), Pan (1982), Tong

and Erwin (2001) and Pan et al. (2003). About 34 gastro-

pod species have been reported from the Early Triassic of

China, 11 of them, however, are in open nomenclature. The

species are attributed to 27 genera but many attributions

need critical evaluation or re-sampling because preserva-

tion of this material is usually poor.

Locality and stratigraphy

The new gastropod fauna was found near Shanggan, which

is located a few kilometres north of Leye in Guangxi

Province of South China (Fig. 1). In Early Triassic, this

area was located South of the Yangtze carbonate platform

in the Nanpanjiang Basin (Galfetti et al. 2007, 2008). The

basin was widely open through present-day Guangxi and

Yunnan provinces and extended into central Guizhou

(Galfetti et al. 2007, 2008). Palaeogeographically it

belongs to the South China Block, which occupied an

equatorial position at the boundary between the Tethyan

and Panthalassian domains in Early and Middle Triassic

times (Gilder et al. 1995).

The Lower Triassic mixed carbonate-siliciclastic series

of the Luolou Formation in Guangxi overlies Late

Permian skeletal reef limestones of the Wujiaping For-

mation (Ovtcharova et al. 2006; Galfetti et al. 2007,

2008). Latest Permian and the Griesbachian and lower

Dienerian part of the Luolou Formation at Shaggan are

well exposed, fossiliferous, and continuously exposed

within a single fault bounded block. This section was

studied by Brühwiler et al. (2008), who documented in

detail the local ammonoid sequence. The studied gas-

tropods come from a coquinoid lense intercalated within

the uppermost portion of the basal microbial limestone

(sample SHA 3, see Brühwiler et al. 2008). This coarse

biocalcarenite is trapped between the uppermost micro-

bial domes, and displays obvious signs of sorting, either

by waves or by currents. This coquinoid lense contains

abundant small bivalves, gastropods, brachiopods, and

very abundant, small-sized specimens of Ophiceras sp.
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Fig. 1 Location and

stratigraphical occurrence of the

gastropod fauna from Shanggan,

Guangxi, South China.

a Shanggan section. The

fossiliferous lense SHA-3

occurs ca. 10 m above the

Permian–Triassic boundary.

Opb: ‘Ophiceras beds’; Pcb:

‘Proptychites candidus beds’.

Modified from Brühwiler et al.

(2008). b Palaeogeographical

world map of Early Triassic

times with South China (star)

and other gastropod-bearing

localities (shaded circles)

indicated. Modified after

Brayard et al. (2006).

c Geographical location of

Shanggan village in Leye

County, northern Guangxi

Province
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indet., which indicate a late Griesbachian age (Brühwiler

et al. 2008). Most specimens are broken, but not abra-

ded, which suggests that this material was not

remobilized many times by waves or currents before

being eventually deposited between the microbial domes.

The limestone is hard and splintery. It has a beige yel-

low colour. The gastropod and ammonoid shells are

calcitized.

Systematic palaeontology (by Andrzej Kaim & Alexander

Nützel)

Institutional abbreviations: PIMUZ, Paläontologisches

Institut und Museum der Universität Zürich, Switzerland.

Class Gastropoda Cuvier, 1798

Order Amphigastropoda Simroth, 1906

Superfamily Bellerophontoidea McCoy, 1852

Family Bellerophontidae McCoy, 1852

Genus Bellerophon Montfort, 1808

Type species: Bellerophon vasulites Montfort, 1808;

Stringocephalen-Kalk, Middle Devonian, Germany.

Bellerophon abrekensis Kaim, 2009, Fig. 2

1899 Bellerophon sp. indet.—Bittner: p. 28, pl. 4,

figs. 26–28.

non 1936 Bellerophon asiaticus sp. nov.—Wirth: p. 441,

fig 14: 7a, b.

1947 Bellerophon asiaticus Wirth—Kiparisova: p. 121,

pl. 24, figs. 6, 7.

*2009 Bellerophon abrekensis sp. nov.—Kaim: p. 147,

figs. 145–136.

Material: 8 specimens.

Measurements:

Specimen number Length (mm) Width (mm)

PIMUZ 28176 9.6 7.8

PIMUZ 28178 12.0 8.6

PIMUZ 28179 9.8 7.8

Description: Shell globular, longer than wide; shell

ornamented with collabral ribs bent posteriorly towards the

selenizone. In adults, ribs are differentiated into sets of

stronger and weaker ribs. No spiral ornamentation present;

selenizone long and slightly elevated, slit short; pseu-

doumbilicus small.

Discussion: B. abrekensis has been described by Kaim

(2009) based on well-preserved material from Late Gri-

esbachian of South Primorye, Far East Russia. B.

abrekensis has previously been known as ‘‘Bellerophon sp.

indet.’’ of Bittner (1899) from the Lower Triassic of the

Ussuri region, Far East Russia. It was misidentified as

‘‘Bellerophon asiaticus’’ by Kiparisova (1947). B. asiaticus

Wirth, 1936 has been redefined by Yochelson and Hongfu

(1985) and was assigned to the genus Retispira. B. asiati-

cus has also been reported from China by Yü et al. (1963).

However, the description of the specimen from Sichuan

Province is extremely brief and the illustration is very poor

so that any taxonomic assignment of this material is

speculative. Kaim (2009) compared B. abrekensis with

Bellerophon panxianensis Yü in Wang and Xi (1980) and

stated that the holotype of B. panxianensis is flattened

Fig. 2 Bellerophon abrekensis
Kaim, 2009 from Griesbachian

(Early Triassic) sample SHA-3,

Shanggan, Guangxi, South

China. (a, d) PIMUZ 28178 in

adapertural (a) and left lateral

(d) views. (b, c, e, f) PIMUZ

28177 in ventral (b), ventro-

abapertural (c), ventro-lateral

(e), and right lateral (f) views.

All scale bars 2 mm
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laterally, crushed, and generally of poor preservation so

that little taxonomic information can be inferred from it.

Therefore, it is considered to represent a nomen dubium.

Another Chinese bellerophontid is Stachella granaticari-

nata Wang in Wang & Xi, 1980. We examined a cast of the

holotype of this species. It is an internal mould of a bel-

lerophontid and therefore it also represents a nomen

dubium. It may or may not be conspecific with B. abrek-

ensis. The shells from Shanggan are not perfectly preserved

but they display several characters identical to small-sized

shells of B. abrekensis from its type locality. We could not

observe any character differentiating them and we assign

the specimens from Shanggan to B. abrekensis.

Order Vetigastropoda Salvini-Plawen, 1980

Superfamily Eotomarioidea Wenz, 1938

Family Eotomariidae Wenz, 1938

Subfamily Neilsoniinae Knight, 1956

Genus Wannerispira Kaim & Nützel nom. nov. pro

Pagodina Wanner, 1941

Taxonomic remarks: Wanner (1941, p. 34) erected the

genus Pagodina for a group of gastropods from the

Permian of Timor. The name Pagodina, however, was

previously used by Van Beneden (1853) for a crustacean.

We therefore here propose the name Wannerispira new

name as a replacement for Pagodina Wanner, 1941 non

Van Beneden, 1853 nec Stabile, 1864. Wannerispira is

named in honor of C. Wanner who originally described this

genus. The type species of Wannerispira is Pagodina typus

Wanner, 1941 by original designation.

Discussion: The Neilsoniinae unite small trochoid-

shaped eotomariids. The included genera of the Neilso-

niinae differ from each other only in minor details. The

shells from Shanggan resemble Pagodina Wanner, 1941

(re-named as Wannerispira herein) and Apachella Winters,

1956. Apachella typically possesses an axial ornamentation

above the periphery while shells having no axial ornament

but usually some additional spiral ribs on its lateral flank

are classified as Pagodina (=Wannerispira). Both genera,

are distinguishable from the other neilsoniids (e.g.

Neilsonia and Peruvispira) in having spiral ribs on the shell

base. Wannerispira shangganensis sp. nov. has neither

axial ornamentation nor additional spiral ribs on the whorl

face.

Wannerispira shangganensis Kaim & Nützel sp. nov.

Fig. 3

Derivatio nominis: After the type locality, Shanggan.

Material: 19 specimens.

Holotype: PIMUZ 28186

Type locality: Shanggan, Guangxi Province, South

China.

Type horizon: Layer SHA-3, Ophiceras beds, Griesba-

chian, Lower Triassic Luolou Formation.

Measurements:

Specimen number No. of whorls Height (mm) Diameter (mm)

PIMUZ 28180 4 5.5 4.7

PIMUZ 28181 4 5.35 4.7

PIMUZ 28182 5 10.03 9.8

PIMUZ 28183 – – 8.8

PIMUZ 28184 3 4.4 4.1

PIMUZ 28185 3 4.1 3.4

PIMUZ 28186 5 5.8 4.3

Diagnosis: Species of the Neilsoniinae with no axial

ornament and 9–10 spiral ribs on its base. Shell flanks more

convex than in W. dongluoensis (Pan and Yu 1993).

Fig. 3 Wannerispira
shangganensis sp. nov. from

Griesbachian (Early Triassic)

sample SHA-3, Shanggan,

Guangxi, South China. (a)

PIMUZ 28180 in lateral view.

(b, c, h) PIMUZ 28186

(holotype) in lateral (b),

apertural (c), and apical (h)

views. (d) PIMUZ 28287 in

apertural view. (e) PIMUZ

28188 in lateral view. (f)
PIMUZ 28181 in lateral view.

(g) PIMUZ 28185 in lateral

view. All scale bars 2 mm
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Description: Shell trochoidal, relatively high spired; two

earliest whorls rounded and smooth, then selenizone

appears; selenizone concave between a pair of spiral ribs;

lower rib located at shell periphery although it moves

above the periphery at adolescent or adult whorls in some

specimens; demarcation between lateral flank and base

slightly angulated with weak spiral rib; base ornamented

with 9–10 fine spiral ribs; growth lines visible only at their

intersections with basal spiral ribs, otherwise no axial

ornamentation observed; aperture D-shaped; peristome

uninterrupted; small umbilical chink seems to be present.

Discussion: Neilsoniinae are represented mainly by Late

Palaeozoic (mostly Permian) taxa. The attribution of the

Norian (Late Triassic) monospecific genus Pareuryalox

Haas, 1953 to this subfamily seem to be at least disputable

as it has littorinform and non-carinate shells. If Pareury-

alox is excluded there is no other published record of

Neilsoniinae from the Triassic. It seems, however, that

Ananias sp. illustrated but not formally described by

Wheeley and Twitchett (2005) from the Griesbachian of

Oman would be better classified as Wannerispira. Unfor-

tunately, the poor preservation of the material from Oman

precludes further comparisons with our species. W.

shangganensis is very similar to W. dongluoensis (Pan and

Yu 1993) reported from Upper Permian Changxing For-

mation, Dongluo Coal Mine, Guangxi Zhuang Region of

South China by Pan and Yu (1993). Our species differs

only in having more rounded shell flanks while in W.

dongluoensis, the shell flanks between selenizone and

suture are only slightly convex. Wannerispira shanggan-

ensis also resembles the Late Triassic Murchisonia

subeuglypha Krumbeck, 1924 from Timor (Krumbeck

1924), which may also represent a species of Neilsoniinae.

However, examination of type material is necessary to

substantiate this possible affiliation. It is remarkable that

the Triassic Murchisonia subeuglypha and the Permian

type species of Wannerispira have both been described

from Timor.

Order Neritimorpha Koken, 1896

Superfamily Neritoidea Rafinesque, 1815

Family Naticopsidae Waagen, 1880

Genus Naticopsis M’Coy, 1844

Type species: Naticopsis phillipsii M’Coy, 1844 from

the Lower Carboniferous of Ireland

Naticopsis sp., Fig. 4a, b, d, e

Material: 6 specimens

Description: Shell globose with rounded whorls

embracing majority of the preceding whorl; suture weakly

incised; shell surface smooth.

Discussion: The shells under consideration are relatively

poorly preserved and represent probably juveniles. The

gross shell morphology is reminiscent of Naticopsis utah-

ensis Batten & Stokes, 1986 from the Lower Triassic

Sinbad Limestone of the USA (Batten and Stokes 1986).

Neither aperture nor protoconch are preserved and there-

fore we leave the specimens at hand in open nomenclature.

Superfamily Neritopsoidea Gray, 1847

Family Palaeonaricidae Bandel, 2007

Genus Palaeonarica Kittl, 1892

Type species: Naticella pyrulaeformis Klipstein, 1843,

Carnian (Late Triassic) Cassian Formation, Italy; sub-

sequent designation by Cossmann (1915: 85).

Palaeonarica guangxinensis Kaim & Nützel sp. nov.

Fig. 4c, f

Derivatio nominis: After Guangxi Province.

Material: 2 specimens

Fig. 4 Naticopsis sp. (a, b, d,

e) and Palaeonarica
guangxinensis sp. nov. (c, f)
from Griesbachian (Early

Triassic) sample SHA-3,

Shanggan, Guangxi, South

China. (a) PIMUZ 28189 in

lateral view. (b) PIMUZ 28190

in apical view. (c, f) PIMUZ

28192 (holotype) in lateral (c)

and apical (f) views. (d, e)

PIMUZ 28191 in lateral (d) and

apical (e) views. All scale bars
1 mm
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Holotype: PIMUZ 28192.

Type locality: Shanggan, Guangxi Province, South China.

Type horizon: Layer SHA-3, Ophiceras beds, Griesba-

chian, Lower Triassic Loulou Formation.

Measurements: The holotype (PIMUZ 28192) is 6.1 mm

high and 7.2 mm in diameter.

Diagnosis: Neritoid shell, flat-topped, low-spired shell

with strong spiral ribs, which are evenly distributed over

the entire shell surface.

Description: Small, rapidly expanding neritoid shell;

first two whorls rounded and smooth (protoconch?); next

1.25 whorls flat-topped and ornamented with strong spiral

ribs; four ribs present on spire whorls; seven spiral ribs on

last whorl; ribs regularly distributed over entire shell sur-

face; aperture and umbilical region unknown.

Discussion: Palaeonarica guangxinensis is the first

species of the genus described from Early Triassic. As

stressed by Nützel and Erwin (2004) Palaeonarica is a

gastropod typical for the Carnian and rare in the Norian.

Palaeonarica guangxinensis sp. nov. may belong to a

different but similar and closely related genus. Early Tri-

assic specimens with well-preserved aperture and/or

protoconch are necessary to confirm our generic assign-

ment. A shell similar to P. guangxinensis has been

identified as Yunnania? sp. from the Griesbachian of Oman

(Wheeley and Twitchett 2005) and might be conspecific.

The trochoid genus Yunnania is more high-spired and has

less rapidly increasing whorls. The shells of P. guangxin-

ensis differ from the other species of Palaeonarica in

having the spiral ribs evenly distributed on the shell flank.

The other species classified to this genus have the spaces

between adapical ribs are wider than the ones located

abapically (see Bandel 2007). Pan (1977) described two

species of Palaeonarica from the Carnian of Yunnan,

China; however, they are more reminiscent of margaritid-

like trochoids (rather than of Neritimorpha) in having an

inflated trochoid shell, which is not flattened adapically.

Discussion

As mentioned above, the relatively good preservation of

the studied gastropod fauna facilitates a reasonable taxo-

nomic assignment, which is rarely possible for

Griesbachian gastropods. The presence of the bellero-

phontid Bellerophon abrekensis underlines that

bellerophontids were probably globally distributed during

the early Triassic. They survived the end-Permian crisis

with several genera and were reported from N America,

Europe, Greenland, Asia (China, India, Pakistan, Siberia,

and Primorye), Arabia, and Australia but became extinct

within the Early Triassic (Yochelson and Hongfu 1985 and

references therein). Thus Bellerophontoidea are considered

as a typical example for the Dead Clade Walking phe-

nomenon sensu Jablonski (2001). Species assignment to

Bellerophon abrekensis from Far East Russia (where it is

very abundant) shows that this species had a relatively

wide geographic distribution. Wannerispira (alias Pagodi-

na) represents another Palaeozoic holdover. It represents

the only certain Triassic representative of the subfamily

Neilsoniinae. Neilsoniinae comprise Late Palaeozoic

(mostly Permian) taxa (e.g., Knight et al. 1960). The

attribution of the Norian (Late Triassic) monospecific

genus Pareuryalox Haas, 1953 to this subfamily is almost

certainly wrong. Wheeley and Twitchett (2005) illustrated

a similar, possibly conspecific Griesbachian specimen from

Oman (as Ananias sp.).

The present Naticopsis species is a typical representative

of this genus. Naticopsis is present in many Early Triassic

gastropod faunas and plays an important role during the

recovery (Nützel 2005). It is diverse in Late Palaeozoic

faunas and seems to have a rich fossil record throughout

the Triassic. The spirally ribbed neritimorph genus Pal-

aeonarica is reported for the first time from the Early

Triassic and this is the oldest known occurrence of this

genus. Wheeley and Twitchett (2005) reported a similar

shell from the Griesbachian of Oman (as Yunnania? sp.),

which is congeneric and probably even conspecific. Thus

two of the four species present in the studied fauna seem

also to be present in the Griesbachian of Oman. This could

suggest that the Griesbachian gastropod fauna is quite

homogenous within the Tethys. The gastropods studied

here have a size from about 5-10 mm. This is not unusual

small for gastropods and seems to corroborate that the

Lilliput Effect was not as pronounced as previously sug-

gested (Brayard et al. 2010, in press; Nützel et al. 2010, in

press). The fact that the studied material from Shanggan

was transported and size sorted does not invalidate the

statement that 10 mm is not unusually small for a gastro-

pod. It may well be that larger gastropods were present in

the source area prior to transport.

Conclusions

The present Early Triassic gastropod association from the

Guangxi Province is remarkably well preserved when

compared to other Griesbachian gastropod faunas. It is

composed of four species: the bellerophontid Bellerophon

abrekensis Kaim, 2009, the eotomariid Wannerispira

shangganensis Kaim & Nützel sp. nov., the naticopsid

Naticopsis sp., and the palaeonaricid Palaeonarica guan-

gxinensis Kaim & Nützel sp. nov. Wannerispira

shangganensis is the most abundant gastropod in this col-

lection and represents the first known post-Permian species

of the Neilsoniinae. Palaeonarica guangxinensis is the

126 A. Kaim et al.



oldest known representative of the genus Palaeonarica and

the family Palaeonaricidae, which previously have been

known from the Late Triassic.

Bellerophon abrekensis occurs in Far East Russia, Pri-

morye (Kaim 2009) and in the present collection.

Wannerispira shangganensis and Palaeonarica guangxin-

ensis closely resemble specimens, which have been

reported from the Griesbachian of Oman. This suggests

that Early Triassic gastropod faunas of the Tethys were

quite homogenous although the data are admittedly still

very scarce. Naticopsis is a cosmopolitan gastropod genus

known from the majority of Early Triassic gastropod fau-

nas. The fact that a small faunule comprising four species

contains two new taxa suggests that the Griesbachian is

still poorly sampled and that there is a need to sample more

localities with well-preserved gastropods in order to

understand the evolutionary fate of gastropods in the

aftermath of the end-Permian mass extinction event.
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