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Limestone Group
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Southwest Japan, Part VI)

Juich YANAGIDA and Kazuyuki MATSUSUE ™

Abstract

Two new species of Weiningia, W. sugimurai and W. haikawai, are described
from the Upper Serpukhovian Millerella yowarensis Zone of the Akiyoshi
limestone Group. Weiningia is a martinid genus originally found from South
China. Outside Japan and China it is only known from southern Ural and Fergana.
At present the genus Weiningia is restricted in Asian regions in its geographical
distribution and from the Lower Serpukhovian (E1) to Middle Bashkirian (G1) in
its stratigraphical occurrence. Therefore Weiningia is rather unfamiliar even to
Palezoic brachiopod specialists. Turning to the Weiningia species in the Akiyoshi
limestone Group, we realize extraordinarily abundant occurrence of them in the
lower part of the Millerella yowarensis Zone. In the Akiyoshi limestone Group
Weiningia reveals as an indicator of upper Serpukhovian in association with
fusuline Millerella yowarensis. The densely crowded occurrence of Weiningia and
the shell morphology give us some suggestions for its living habits and habitats.

1. Introduction

The authors introduced two new species of Weiningia in 1990 from the lower
part of the Millerella yowarensis Zone, upper Lower Carboniferous Serpukhovian,
in the Akiyoshi limestone Group. The Millerella yowarensis Zone is characterized
by conspicuous development of an organic reef complex in the Akiyoshi limestone
Group. The development was accelerated by the abundant appearance of
chaetetids, a new element of the reef builders (NAGAL 1979). The newly described
brachiopods, Weiningia sugimurai, n.sp., and W. haikawai, n.sp., always occur in
crowds in several localities on the Akiyoshi limestone plateau. This common
character to all localities is fairly remarkable. Their habitats are suggested to be
slightly backward to the reef front. Both new species of Weiningia are known
from the lower part of the Millerella yowarensis Zone, namely from the Okubo,
Ryugoho, Yowara (Uzura Quarry), Sumitomo-Osaka Cement Quarry, Ohira-yama,
and Shishidedai areas. In general Weiningia sugimurai shows the transverse form
and W. haikawai has round to slightly elongated form. They occur from whole
localities, however, the former shells predominate in the Uzura Quarry, the large
quarry of Sumitomo-Osaka Cement Co. near the Uzura Quarry and the Ryugoho
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Fig. 1. Geological map showing distribution of the Permian and Carboniferous limestones of the
Akiyoshi limestone Group and the fossil localities of Weiningia (map simplified after OTA,
1977).

area. On the other hand, W. haikawai is the most abundant in occurrence in
southern to southeastern part of the limestone plateau, namely in the Okubo,
Ohira-yama and Shishidedai areas. On the whole it is considered that the original
habitat of Weiningia was an environment where the current of water was
remarkable. Because the shell bearing limisetones are composed of sandy to silty
sediments and very well sorted bioclasts. It is very common to observe patch
reefs which sporadically distribute in this environment. Weiningia sugimurai
seems to be originally lived in a habitat where the current of water was relatively
stronger than that of W. haikawai. In this paper, we amend the identification of
two species of Cleiothyridina expansa and C. royssii from the Uzura Quarry
(YANAGIDA, 1962). They were misidentified by the senior author who considered
that both species probably have the hinge plate, though it was not confirmed by
serial sections at that time. Now the former species is revised to Weiningia
sugimurai, n.sp., and the latter one is emended to belong to W. haikawai, n.sp.
Their taxonomic positions are revised and they are redescribed with some new
characters on the external and internal morphology.
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II. Systematic description

Order Spiriferida WAAGEN, 1883
Suborder Spiriferidina WAAGEN, 1883
Superfamily Martinioidea WAAGEN, 1883
Family Martinidae WAAGEN, 1883
Subfamily Martininae WAAGEN, 1883
Genus Weiningia CHIANG and L1A0, 1974 ( = Elenchus ALEKSANDROV, 1973)
Type species.- Weiningia transversa CHING and LI1A0, 1974

Remarks.-ALEXANDROV(1973) proposed Elenchus with E. areatus as the type
species from the Lower Serpukhovian of southern Ural. The diagnostic
characters of FElenchus and Weiningia is nearly same, excepting for the dorsal
interarea. Elenchus apparently has the dorsal interarea and in Weiningia
interarea is restricted in the pedicle valve. The senior author once had an
occasion of examining the holotype and other specimens of the type species of
Weiningia in Nanjing Institute of Geology and Paleontology and he noticed that
the brachial valve sometimes has interarea. He recognized that Elenchus and
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Table 1. Correlation chart of the Mid-Carboniferous among four regions with occurrence of
Weiningia.
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Weiningia are one and the same genus. However, it became clear that the name
Elenchus was preocupied by SWAINSON (1840) for a trochacean archaeogas-
tropod. Therefore the generic name Weiningia is valid for the present species.
According to CHING and LIAO (1974), the diagnostic character of Weiningia is as
follows: the transversely rounded or elongately oval outline, biconvex shell, high
interarea of pedicle valve, open delthyrium, narrow and shallow median sulcus,
less convex brachial valve than the opposite valve, conspicuous growth lines on
both valves, internally strong teeth in pedicle valve, extremely large and
flabellated muscle scars, large cardinal process and laterally extended spiralia in
brachial valve.
The familial position of Weiningia was proposed by CARTER et al. (1994).

Weiningia sugimurai YANAGIDA and MATSUSUE, n. sp.
PL 1, Fig. 1
1962. Cleiothyridina expansa, YANAGIDA. Mem. Fac. Sci., Kyushu Univ., Ser.
D, vol. 12, no. 1, pp. 99-103, pl. 16, figs. 1-9, pl. 17, fig. 1.

Material. - Holotype, GK-D 31811. Paratype, GK-D 30027 (YANAGIDA, 1962,
pl. 16, fig. 1). Internal structures were examined by the serial sections of a
specimen (GK-D 31812) from Okubo (refer to MF 173 of MATSUSUE, 1986).

Description.-The shell is subequally biconvex and transversely elliptical in
outline with the largest width at anterior to the hinge line. The pedicle valve is
with shallow and narrow median sulcus, becoming very weak posteriorly. The beak
is small and slightly incurved over delthyrium. The interarea is low but distinct.
The brachial valve is weakly convex without fold. The median longitudinal part of
the brachial valve is flattened with suggestion of the faint depression. Both valves
are ornamented by tightly arranged growth lamellae, about 15 to 20 in space of
lem on the anterior surface. They are usually strong anteriorly and often show
the imbricated structure. The faint radial striae are present, about 20 in the
space of 1 c¢m, crossing the lamellae.

The pedicle valve interior is strongly thickened by the secondary shells in
the umbonal region. The hinge teeth are strong. The dental plates are thick but
nearly absent. The brachial valve interior is with a remarkably large and
ventrally projected cardinal process and large sockets. In general both valves are

Explanation of Plate §

All specimens are in x 1.2 and from a locality MF 173 in the Okubo area.

Fig. 1. Weiningia sugimurai YANAGIDA and MATSUSUE, n. sp. «-rorrteereerseseeee page 90
la~c. Dorsal, lateral and ventral views of a complete specimen, holotype, GK-D
31811.

Fig. 2-5 Weiningia haikawai YANAGIDA and MATSUSUE, n. sp. =wrorcreerereeeees page 95

2a-c. Dorsal, lateral and ventral views of a paratype, GK-D 31813. 3a-d.
Ventral, posterior, lateral and dorsal views of a paratype, GK-D 31814. 4a-d.
Lateral, anterior, ventral and dorsal views, GK-D 31815. 5. Longitudinal
section, GK-D 31816, showing incomplete distribution of spiralia.
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Fig. 2. Transverse serial sections of Weiningia sugimurai YANAGIDA and MATSUSUE, n.sp.,
GK-D 31812.
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extraordinarily thick, especially in the posterior region of adult shells. The
specimens show a great variation in external characters, namely in ornamentation,
thickness and outline. They are grouped into two forms, a transversely elongate
form and a suborbicular one, though a gradual change between them can be
realized. As far as the median sulcus and/or fold are concerned they are
constantly very weak in both groups. A shell ornamented by smooth surface or
weak growth lines is thinner than that having imbricated growth lamellae.

Measurements in mm:

1 (holotype) 2 (paratype)
GK-D 31811 GK-D 30027
length
pedicle valve 31.0 34.0
brachial valve 25.0 31.0
width 44.0 48.0
thickness 20.0 17.0

Etymology. -This species is dedicated to Mr. Akihiro SUGIMURA, who kindly
cooperated for long years as a colleague of our Akiyoshi Limestone research
group.

Remarks.-In general the young shells of W. sugimurai, n. sp., have relatively
thin valves comparing to the size of shell. Cross sections of shells indicate that
the accretion of the secondary shells rapidly accelerate in the mature stage of
growth.

Weiningia transversa CHING and LIAO from the basal part of the Upper
Carboniferous Weining Formation of Guizhou, South China, is distinguishable
from the present species by having the more rounded outline, much larger size of
adult shell, higher interarea, more prominent beak and stronger concentric rugae
in distance on both valves. W. elongaia was reported by YANG (1985) but the
original description is not accessible. According to YANG, W. elongata is
accompanied by W. iransversa in western Guizhou. W. sphenaeformis (GRABAU,
1936) from Guizhou is distinct from W. sugimurai by its less transverse outline
and smaller size. CHING and LIAO (1984) showed the faunal assemblage zones in
South China including W. sphenaeformis. L1 (1987) described W. subrugosa from
the Loucheng Formation of South China. W. subrugosa, however, has laterally
tapering more transverse outline and the smaller size comparing with the present
species.

W. crassitestus, originally described by YANISHEVSKY(1918) under the name
of Spirifer is clearly distinguishable from W. sugimurai by its more rounded
outline. W. areatus described by ALEXANDROV(1973) by the name of Elenchus
from the Serpukhovian Nizhenegubekhinsky horizon differs from the present
species by having the longitudinally elongate form with high interarea.

Occurrence—This species is especially abundant in occurrence in the western
part of the distributed areas.
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Weiningia haikawai Y ANAGIDA and MATSUSUE, n. sp.
Pl. 1, Figs. 2-5; PL. 2, Figs. 1-5.

1962. Cleiothyridina royssii, Y ANAGIDA. Mem. Fac. Sci., Kyushu Univ., Ser. D,
vol. 12, no. 1, pp. 103-110, pl. 17, figs. 2-11.

Maierial.-Holotype, GK-D 31817. Paratypes, GK-D 31813 and GK-D 31814.
Internal structures were examined by the serial sections of two specimens from
Okubo, GK-D 31818 and GK-D 31822, respectively.

Description.-The shell is subround to elongately oval in outline and subequal-
ly or slightly ventri-biconvex. The shell outline almost always shows asymmetri-
cal form. The hinge line is much shorter than the largest width which locates
nearly at the midlength. The pedicle valve is strongly convex with a beak much
incurved over the delthyrium. The delthyrium is open and the interarea is low,
slightly concave and variably developed. The median sulcus is narrow and shallow,
originating near the beak and anteriorly extends in irregular trace, corresponding
to the asymmetrical form of shell. The brachial valve is moderately convex,
usually slightly less convex than the pedicle valve, but rarely some specimens
show nearly same or more convex brachial valve than the opposite valve. Very low
interarea is rarely observed in the brachial valve. The median longitudinal
depression is variably developed in some specimens (pl. 1, fig. 4; pl. 2, fig 1). The
surface ornamentation is fundamentally same with that of W. sugimurai. But in
some specimens radial and broadly low, fine ornaments are visible.

Measurements in mm.

1 (holotype) 2 (paratype) 3 (paratype)
GK-D31817 GK-D31813 GK-D31814
length
pedicle valve 375 35.0 35.0
brachial valve 31.0 31.0 31.0
width 37.0 34.0 34.0
thickness 24.2 24.0 27.5

Internally both valves are extraordinarily thick and the internal increment of
secondary layer in the mature stage of growth is conspicuous as it is observed in
W. sugimurai. The pedicle valve is umbonally much thickened by the secondary
deposits. The hinge teeth are remarkably strong. The dental plates are absent.

Explanation of Plate 6

All specimens are in x 1.2 and from a locality MF 173 in the Okubo area.

Fig. 1-5 Weiningia haikawai YANAGIDA and MATSUSUE, n. sp. «reovereerereeeeee page 95
la-e. Dorsal, ventral, posterior, lateral and anterior views, holotype, GK-D
31817. 2a, b. Dorsal and ventral views of an incomplete specimen, GK-D 31818.
3a-c. Lateral, dorsal and ventral views of a complete specimen, GK-D 31819.
4a, b. Lateral and ventral views of a complete specimen, GK-D 31820.
5a-d. Lateral, posterior, dorsal and ventral views of a large specimen, GK-D
31821.
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The brachial valve interior is with deep sockets and very strong crural plates.
The cardinal process is very strong and ventrally projected, anteriorly continuous
to a low and strong median septum. The fragmentary spiralia are observable. The
longitudinal serial sections show the very thick muscle platform and strong crural
plates.

Etymology- This species is dedicated to Mr. Takehiko HAIKAWA, who kindly
cooperated for long years as a colleague of our research group of the Akiyoshi
Limestone.

GO

Fig. 3. Transverse serial sections of Weiningia haikawai YANAGIDA and MATSUSUE, n. sp.,
GK-D 31822, showing thick valves, strong cardinal process, teeth, deep sockets and a
fragmentary section of spiralia (19).
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Remarks-W. haikawai is characterized by the strongly convex shell with
rounded outline. It often has the median longitudinal, shallow depression on the
brachial valve, corresponding to sulcus of the pedicle valve. This character is
clearer than that in W. sugimurai. Moreover almost all of shells are more or less
twisted. This character is well recognizable by trace of the median sulcus.

Among the known species of Weiningia the present species is closely related
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Fig. 4. Longitudinal serial sections of Weiningia haikawai YANAGIDA and MATSUSUE, n. sp.,

GK-D 31818, showing very thick shell, strong articulation, elevated muscle field with
fragmentary remains of spiralium.
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to W. crassitesta (YANISHEVSKY) from the Lower Serpukhovian of Fergana
(YANISHEVSKY, 1918) and southern Ural (ALEXANDROV, 1973). W. haikawai,
however, has the more strongly convex valve, and more elongately oval outline
than W. crassitesta.

Asymmetrical form of Weiningia shell was also noticed by YANISHEV-
SKY(1918) and ALEXANDROV(1973). And the existence of the median longitudinal
depression in the brachial valve of W. crassitesta was also remarked by ALEX-
ANDROV on specimens from Fergana and southern Ural. W. areata (ALEXANDROV)
from southern Ural is distinct from W. haikawai by its less convex valves, more
longitudinally elongate beak region, and broadly open delthyrium.

Occurrence.-This species is known from the whole localities, however, it is very
abundant in occurrence in the Okubo and Shishidedai areas.
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Fig. 5. Deformation of valves discriminated by the trace of sulcus of pedicle valve. Aa-Ce.
Weiningia haikawai, GK-D 31817, 31814 and 31813, respectively. D, di, dz2. Weiningia
areatus, an enlarged figure after ALEXANDROV (1973).
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II1. Paleoecological consideration

W. sugimurai and W. hatkawai occur from 6 localities in the Millerella
yowarensis Zone. The Weiningia shells always occur in crowds. The valves are
commonly articulated. But well worn shells also occur in random distribution.
Matrices are filled by well sorted fragments of crinoids and foraminifers. In the
Okubo area well rounded bioclasts and intraclasts are discernible. Therefore it is
recognizable that they are largely affected by waves and currents. The articulated
shell beds are characterized by having the fine bioclasts and foraminifers in the
inside of the articulated shell and/or the gap between shells. Algal biolithites are
also common near the articulated shell beds. In general waves and/or currents in
the Okubo area were not so effective. However, in the Shishidedai area, for
instance, disarticulated shells densely piled up and the fine bioclasts and lime
muds fill up the gaps. This occurrence is also partly recognizable in the Okubo
and Ryugoho areas. Therefore these disarticulated shell beds are supposed to be
formed by throwing of the strong waves along beaches. It is presumable that the
Weiningia shells were deposited in an environment of the reef edge and/or
slightly backward reef flat. The original habitats of Weiningia are considered to
be on biolithites of the reef flat or on the fine sands between biolithites.
Weiningia shells also support the above consideration. They seem to be originally
fond of crowded lives under the better circulation of waters. The extraordinarily
thick shells, large openings of delthyrium, and often twisted shells are all well in
harmony with litho-and biofacies of these paleoenvironments.
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