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Abstract

A brachiopod fauna (the Onimaru fauna), consisting of six species in five genera, is 
described from the Onimaru Formation in the Nagaiwa‒Onimaru area, South Kitakami Belt, 
northeastern Japan. The age of the fauna is identified as the late Visean. Palaeobiogeographically, 
the Onimaru fauna has a close affinity with the lower Carboniferous faunas of southwestern 
Japan (Akiyoshi Belt), northern Russia (northern Urals), England, Kazakhstan and 
northwestern China (Xinjiang and Qinghai). The South Kitakami region was probably the 
eastern extension of the North China Province, and located near and to the east of the 
North China Block in the late Visean. 

Key words: Brachiopoda, North China block, Onimaru Formation, South Kitakami Belt, 
Visean.

Introduction

The Onimaru Formation, which occurs in the eastern and central areas of the South 
Kitakami Belt, northeastern Japan, consists mainly of the upper Visean dark grey to black 
limestones with abundant corals such as Kueichouphyllum, Siphonodendron, and 
Dibunophyllum. The stratigraphy of the Onimaru Formation was studied by Minato (1941), 
Minato et al. (1953, 1979b), Onuki (1969) and Niikawa (1983a, 1983b). Numerous studies have 
described fossils from the Onimaru Formation, which include foraminifers (Yabe, 1942; 
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Okimura, 1965), corals (Yabe and Hayasaka, 1915; Yabe and Sugiyama, 1939, 1940; Yabe and 
Minato, 1946; Minato, 1955; Kato, 1959; Minato and Rowett, 1967a, 1967b; Niikawa, 1997), 
brachiopods (Tazawa and Miyake, 2002), ammonoids (Ehiro and Araki, 1996), trilobites (Araki 
and Koizumi, 1968; Kobayashi and Hamada, 1978a, 1978b, 1980), and calcareous algae (Endo, 
1951, 1952). However, most of brachiopods have not been described, except for one species, 
Gigantoproductus cf. okensis Kalashnikov, from the upper part of the Onimaru Formation at 
Okusakamotozawa in the Nagaiwa‒Onimaru area (Tazawa and Miyake, 2002). 

In the present study we describe a brachiopod fauna (the Onimaru fauna), comprising 
six species in five genera from the upper and uppermost parts of the Onimaru Formation of 
the type locality, the Nagaiwa‒Onimaru area (Nagaiwa and Onimaru, Hikoroichi-cho, 
Ofunato City, Iwate Prefecture), South Kitakami Belt, northeastern Japan (Figs. 1, 2), and 
discuss the age and the palaeobiogeography of the fauna. The brachiopod specimens 
described herein are registered and stored in the Ofunato City Museum, Ofunato, Iwate 
Prefecture, Japan (prefix OCMG, numbers 2044‒2050).  

Fig. 1. Map showing the fossil localities TNG1, TNG3, TON1, TON9 and TON11 in the Nagaiwa‒Onimaru 
area, South Kitakami Belt, northeastern Japan (using a digital topographic map of the Geospatial Information 
Authority of Japan).
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Stratigraphy and material

According to Niikawa (1983a), the Onimaru Formation in the Nagaiwa‒Onimaru area has 
a total thickness of about 73 m, and is divided stratigraphically into four parts; lower (28 m 
of dark grey limestone with thin layers of shale and sandstone, containing many corals, and 
characterized by chert nodules in the upper horizon); middle (8 m of dark grey limestone 
characterized by dense occurrence of the foraminifer Saccamminopsis); upper (30 m of dark 
grey limestone including chert nodules in the lower and upper horizon, and many corals in 
the upper horizon); and uppermost (7 m of intercalated limestone and shale, with a few coral 

Fig. 2. Generalized columnar section of the 
Onimaru Formation in the Nagaiwa‒
Onimaru area, showing the fossil horizons 
TNG1, TNG3, TON1, TON9 and TON11 
(modified and adapted from Niikawa, 1983a). 
1, shale; 2, alternating shale and impure 
limestone; 3, sandy limestone; 4, limestone; 5, 
chert nodule. 
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fossils). The brachiopod fossils were collected by M. Taira from five localities (TNG1, TNG3, 
TON1, TON9 and TON11) in the Nagaiwa‒Onimaru area. The topographic and stratigraphic 
locations and the fossil contents of the localities are as follows.

TNG1: dark grey limestone (float) at a small tributary between Nagaiwa and Ishibashi 
(39°08′50″N, 141°39′08″E), about the same horizon as TON9, with Latiproductus 
edelburgensis.

TNG3: dark grey limestone (float) at a small tributary between Nagaiwa and Ishibashi 
(39°08′49″N, 141°39′09″E), about the same horizon as TON9, with Gigantoproductus sp.

TON1: outcrop of dark grey limestone on the eastern slope of a 459 m hill, 550 m NNE of 
Onimaru (39°07′28″N, 141°39′06″E), 4 m above the base of the uppermost part of 
the Onimaru Formation, with Martinia sp. and Actinoconchus planosulcatus.

TON9: outcrop of grey limestone on the eastern slope of a 459 m hill (39°07′28″N, 141°39′07″E), 
7 m below the top of the upper part of the Onimaru Formation, with Lamellosathyris 
qaidamensis.

TON11: outcrop of dark grey limestone on the eastern slope of a 459 m hill (39°07′26″N, 
141°39′10″E), 5 m above the base of the upper part of the Onimaru Formation, with 
Gigantoproductus talotensis.

	
The Onimaru fauna

The brachiopod fauna described herein includes six species in five genera: 
Gigantoproductus talotensis Kalashnikov, 1974, Gigantoproductus sp., Latiproductus 
edelburgensis (Phillips, 1836), Actinoconchus planosulcatus (Phillips, 1836), Lamellosathyris 
qaidamensis Chen, Shi and Zhan, 2003 and Martinia sp. 

Age
The stratigraphic distributions of the brachiopod species are summarized in Fig. 3. Of 

the brachiopod species listed above, Gigantoproductus talotensis is known from the upper 
Visean (Kalashnikov, 1974; Tazawa and Miyake, 2002), Latiproductus edelburgensis from the 
upper Visean to Serpukhovian (Sarytcheva and Sokolskaya, 1952; Galitskaya, 1977), 
Actinoconchus planosulcatus from the lower and upper Visean (Brunton, 1980; Chen and 
Archbold, 2000), and Lamellosathyris qaidamensis from the upper Tournaisian to upper 
Visean (Chen et al., 2003). At the generic level, Gigantoproductus has a range of the lower 
Visean‒Serpukhovian (Sarytcheva and Sokolskaya, 1952; Brunton et al., 2000; Tazawa, 2018), 
and Martinia is a long-ranging genus known from the lower Tournaisian to Changhsingian 
(Carter and Gourvennec, 2006). To summarize, the age of the Onimaru fauna is identified as 
late Visean. This conclusion is consistent with the previous work of Minato (1955), Minato 
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and Kato (1979) and Niikawa (1983b), who considered the age of the Onimaru Formation to 
be late Visean on the basis of coral fauna. 

Palaeobiogeography
The geographic distributions of the brachiopod species of the Onimaru fauna are 

described in the next chapter, “Systematic descriptions”, and summarized in Fig. 4 and Fig. 
5. Of the six species of the fauna, three also occur in northwestern China (Xinjiang), and two 
in southwestern Japan (Akiyoshi Belt), northern Russia (northern Urals), the UK (England), 
Kazakhstan and northwestern China (Qinghai). These data suggest that the Onimaru fauna 
has a close affinity with the lower Carboniferous brachiopod faunas of southwestern Japan 
(Akiyoshi Belt), the northern Urals, England, Kazakhstan and northwestern China (Xinjiang 
and Qinghai). This conclusion is consistent with that of Tazawa (2017, 2018), who considered 
the South Kitakami region to probably be the eastern extension of the North China 
Province (Yang, 1983), and to have been located near and to the east of the North China 
Block in the late Visean as can be seen in Tazawa (2018, fig. 15).

Systematic descriptions

Order Productida Sarytcheva and Sokolskaya, 1959
Suborder Productidina Waagen, 1883

Superfamily Linoproductoidea Stehli, 1954
Family Linoproductidae Stehli, 1954

Fig. 3. Stratigraphic distribution of brachiopod species of the Onimaru 
fauna. Broken line shows range of the genus.
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Fig. 4. Geographic distribution of brachiopod species of the Onimaru fauna.

Fig. 5. Late Visean reconstruction map of the world (adapted Qiao and Shen, 2014), showing the geographic 
distribution of brachiopod species of the Onimaru fauna excluding two uncertain species (Gigantoproductus 
sp. and Martinia sp.) Solid circles indicate numbers of brachiopod species listed in the Onimaru fauna. Station 
numbers are same as in Fig. 4.
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Subfamily Gigantoproductinae Muir-Wood and Cooper, 1960
Genus Gigantoproductus Prentice, 1950

Type species.―Productus giganteus Sowerby, 1822. 

Gigantoproductus talotensis Kalashnikov, 1974
Fig. 6A

Gigantoproductus gigantoides talotensis Kalashnikov, 1974, p. 89, pl. 33, figs. 1, 2.
Gigantoproductus cf. okensis (Sarytcheva). Tazawa and Miyake, 2002, p. 3, figs. 2, 3.

Material.―One specimen from locality TON11, a ventral valve, OCMG2045.
Description.―Shell medium in size for genus, subquadrate in outline, with greatest width 

at hinge; length about 80 mm, width about 80 mm. Ventral valve moderately convex in both 
lateral and anterior profiles, most convex at umbonal region; ears large and triangular in 
shape, but not clearly demarcated from venter; sulcus absent, trail long. External surface of 
ventral valve ornamented with numerous, slightly flexuous costae, numbering 11‒12 in 10 
mm at about midlength. Rugae absent; fluting (by Pattison, 1981, p. 2) obscure, very shallow 
and irregular; spine bases not preserved. 

Remarks.―The single specimen from Onimaru is lacking nearly half of the lateral side of 
the ventral valve, but not deformed. This specimen can be referred to Gigantoproductus 
talotensis Kalashnikov, 1974, from the upper Visean of the Pechorian Urals (northern Urals), 
northern Russia, in size, shape and external ornament of the ventral valve, particularly, in 
having prominent ears. Gigantoproductus cf. okensis (Sarytcheva, 1928), described by 
Tazawa and Miyake (2002, p. 3, figs. 2, 3) from the Onimaru Formation of Okusakamotozawa 
in the Hikoroichi area, South Kitakami Belt, is conspecific with the present species. 
Gigantoproductus cf. crassiventer (Prentice, 1949), described by Tazawa and Ibaraki (2009, p. 
13, figs. 6.1, 6.2) from the upper part of the lower Hikoroichi Formation (HK2 Unit of 
Tazawa, 2018; lower Visean) of the Hikoroichi area, South Kitakami Belt, differs from G. 
talotensis in the smaller size and in having stronger fluting on anterior half of the ventral 
valve.

Distribution.―Upper Visean: northeastern Japan (South Kitakami Belt) and northern 
Russia (northern Urals).     

Gigantoproductus sp.
Fig. 6B

Material.―One specimen from locality TNG3, a ventral valve, OCMG2046.
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Remarks.―The single ventral valve specimen from the Nagaiwa‒Onimaru area is safely 
assigned to the genus Gigantoproductus by the large, transverse (length about 65 mm, width 
about 100 mm) and moderately convex ventral valve, and the external ornament consisting 
of numerous fine costellae (numbering 24‒25 in 10 mm at about midlength) and very 
shallow, irregular fluting on anterior half of the valve. In general shape and external 
ornamentation of the ventral valve, the Kitakami species resembles Gigantoproductus 
maximus (non M’Coy, 1844), described by Nalivkin and Fotieva (1973, p. 49, pl. 12, figs. 1, 2) 

Fig. 6. Brachiopods of the Onimaru fauna (1). A, Gigantoproductus talotensis Kalashnikov, ventral (A1), 
anterior (A2) and lateral (A3) views of ventral valve, OCMG2045; B, Gigantoproductus sp., ventral view of 
ventral valve, OCMG, 2046. Scale bars are 1 cm. 
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from the upper Visean of the western Urals, central Russia. The present species is probably 
a new species, but the material available is not sufficient for the establishment.

Genus Latiproductus Sarytcheva and Legrand-Blain, 1977

Type species.―Productus latissimus Sowerby, 1822.

Latiproductus edelburgensis (Phillips, 1836)
Fig. 7

Producta edelburgensis Phillips, 1836, p. 214, pl. 7, fig. 5.
Productus edelburgensis Phillips. Garwood, 1916, pl. 17, fig. 6. 
Productus giganteus var. edelburgensis Phillips. Davidson, 1861, p. 143, pl. 40, fig. 2; Gröber, 

1908, p. 230, pl. 27, figs. 1, 2; Hayasaka, 1924, p. 28, pl. 5, figs. 3‒6.
Productus giganteus mut. edelburgensis Phillips. Gröber, 1909, p. 372, pl. 1, fig. 11; pl. 2, figs. 3, 

4.
Productus (Gigantoproductus) edelburgensis Phillips. Gladchenko, 1955, p. 19, pl. 10, fig. 1.
Gigantoproductus edelburgensis (Phillips). Sarytcheva in Sarytcheva and Sokolskaya, 1952, p. 

131, pl. 35, fig. 180; Prentice, 1956, p. 234, pl. 20, figs. 1, 2; pl. 22, figs. 1, 2; Ding in Yang et 
al., 1962, p. 71, pl. 27, fig. 4; pl. 28, fig. 1; Litvinovich, 1962, p. 206, pl. 6, figs. 1, 2; pl. 7, fig. 1; 
Litvinovich in Litvinovich et al., 1969, p. 179, pl. 19, fig. 2; pl. 21, fig. 1. Kalashnikov, 1974, p. 
94, pl. 41, fig. 1; Galitskaya, 1977, p. 147, pl. 61, fig. 2; pl. 62, fig. 1; pl. 63, figs. 1, 2; Yang et 
al., 1977, p. 368, pl. 147, fig. 1; Lee et al., 1980, p. 386, pl. 149, fig. 4; Aisenverg and Poletaev, 
1983, pl. 45, fig. 2; Wang, 1984, p. 197, pl. 79, fig. 1; Yang, 1984, p. 225, pl. 36, fig. 1; Yang 
and Gao, 1996, p. 217, pl. 32, figs. 1, 2; Tan, 1987, p. 122, pl. 17, fig. 7; Gu, 1992, p. 239, pl. 65, 
fig. 3; Chen and Shi, 2003, p. 155, pl. 7, fig. 16.

Productus-Gigantoproductus-edelburgensis Phillips. Pareyn, 1961, p. 202, pl. 24, figs. 4, 5. 
Gigantoproductus cf. edelburgensis (Phillips). Legrand-Blain, 1973, p. 103, pl. 2, figs. 1‒3, text-

fig. 3a.
Gigantoproductus aff. submaximus (Bolkhovitinova). Yanagida, 1979, p. 111, fig. 2.
Gigantoproductus aff. edelburgensis (Phillips). Yanagida, 1979, p. 112, fig. 3.
Latiproductus? edelburgensis (Phillips). Zakowa, 1986, p. 65, pl. 6, fig. 1. 
Latiproductus edelburgensis (Phillips). Ibaraki et al., 2014, p. 71, figs. 3.1‒3.4.

Material.―One specimen from locality TNG1, a ventral valve, OCMG2044.
Remarks.―This specimen is represented by an abraded ventral valve, but can be 

referred to Latiproductus edelburgensis (Phillips, 1836), redescribed by Sarytcheva in 
Sarytcheva and Sokolskaya (1952, p. 131, pl. 35, fig. 180) from the Serpukhovian of the 
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Moscow Basin, western Russia, by the large, transverse and moderately convex ventral 
valve (length more than 67 mm, width about 165 mm), without sulcus, and ornamented by 
numerous costae numbering 9‒10 in 10 mm at about midlength of the valve. The type 
species, Latiproductus latissimus (Sowerby, 1822), redescribed by Sarytcheva and Legrand-
Blain (1977, p. 76, pl. 7, figs. 5‒7; pl. 8, figs. 1‒5) from the Serpukhovian of the Moscow Basin, 
differs from L. edelburgensis in the smaller, more transverse ventral valve, ornamented with 
finer costae. The shell described by Wu et al. (1974, pl. 4, fig. 11) as Gigantoproductus 
edelburgensis (Phillips) from the Serpukhovian of western Guizhou, southwestern China, is 
deemed to be Latiproductus latissimus (Sowerby).  

Distribution.―Upper Visean‒Serpukhovian: northeastern Japan (South Kitakami Belt), 
southwestern Japan (Akiyoshi Belt), northern Russia (northern Urals), UK (England), Poland, 
Algeria, western Russia (Moscow Basin and Donetz Basin), Kazakhstan, Kyrgyzstan, 
northwestern China (Xinjiang, Qinghai and Gansu), northeastern China (Jilin) and central-
southern China (Hubei and Hunan). 

Order Athyridida Boucot, Johnson and Staton, 1964
Suborder Athyrididina Boucot, Johnson and Staton, 1964

Superfamiy Athyridoidea Davidson, 1881
Family Athyrididae Davidson, 1881

Subfamily Athyridinae Davidson, 1881
Genus Actinoconchus M’Coy, 1844

Fig. 7. Brachiopods of the Onimaru fauna (2). Latiproductus edelburgensis (Phillips), ventral view of ventral 
valve, OCMG2044. Scale bar is 1 cm.
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Type species.―Actinoconchus paradoxus M’Coy, 1844.

Actinoconchus planosulcatus (Phillips, 1836)
Fig. 8A

Spirifer planosulcata Phillips, 1836, p. 220, pl. 10, fig. 15.
Athyris planosulcata (Phillips). Davidson, 1859, p. 80, pl. 16, fig. 2 only. 
Athyris (Actinoconchus) planosulcata (Phillips). Yanishevsky, 1918, p. 108, pl. 4, fig. 12.
Actinoconchus planosulcata (Phillips). Yanagida, 1962, p. 110, pl. 18, figs. 1‒5, text-fig. 16.
Actinoconchus planosulcatus (Phillips). Brunton, 1980, p. 224, figs. 13, 14; Chen and Archbold, 2000, 

p. 191, figs. 5.5, 31, 32. 

Material.―A conjoined shell from locality TON1, with external mould of the ventral 
valve, OCMG2047.	

Remarks.―This specimen is referred to Actinoconchus planosulcatus (Phillips, 1836), 
redescribed by Brunton (1980, p. 224, figs. 13, 14) from the upper Visean of Yorkshire, 
England, in the small, transversely pentagonal shell (length 23 mm, width 30 mm), with 
shallow median sulci on both ventral and dorsal valves. Actinoconchus expansus (Phillips, 
1836), redescribed by Brunton (1980, p. 222, fig. 10) from the lower Visean of Yorkshire, 
England, differs from A. planosulcatus in lacking median sulci (sulcus) on the ventral valve. 
The shell, described by Minato (1952, p. 174, pl. 8, fig. 4; pl. 10, fig. 4) as Actinoconchus 
planosulcata (Phillips) from the Hikoroiti Series (= Choanji Formation, Tazawa and Niikawa, 
2018) of Tyoanji (Choanji), South Kitakami Belt, is readily distinguished from the present 
species by the much larger dimensions.   

Distribution.―Lower‒upper Visean: northeastern Japan (South Kitakami Belt), 
southwestern Japan (Akiyoshi Belt), UK (England), Uzbekistan (Fergana) and northwestern 
China (Xinjiang) 

Genus Lamellosathyris Jin and Fang, 1983

Type species.―Spirifer lamellosus Léveillé, 1835.

Lamellosathyris qaidamensis Chen, Shi and Zhan, 2003
Fig. 8D

Athyris lamellosa (Léveillé). Hall and Clarke, 1895, p. 46, figs. 16‒20; Weller, 1914, p. 465, pl. 
78, figs. 1‒5, 15‒20; Zhang et al., 1983, p. 375, pl. 124, figs. 1, 2.

Actinoconchus cf. lamellosa (Léveillé). Minato, 1951, p. 380, pl. 1, fig. 6.
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Actinoconchus lamellosa (Léveillé). Minato, 1952, p. 173, pl. 11, fig. 6.
Cleiothyridina lamellosa (Léveillé). Yang, 1964, p. 144, pl. 22, figs. 1, 2.
Athyris lamellosus (Léveillé). Litvinovich in Litvinovich et al., 1969, p. 281, pl. 69, fig. 6.  
Athyris? lamellosa (Léveillé). Gaetani, 1968, p. 708, pl. 51, figs. 1‒3, text-fig. 9. 
Actinoconchus lamellosus (Léveillé). Minato et al., 1979a, pl. 19, fig. 1.
Lamellosathyris lamellosa (Léveillé). Tazawa, 1989, p. 61, pl. 1, fig. 3; Carter, 1999, p. 121, figs. 

13, 14; Bahrammanesh et al., 2011, p. 158, figs. 7aa—gg, 11a—c.
Lamellosathyris qaidamensis Chen, Shi and Zhan, 2003, p. 849, figs. 4, 5.1‒5.6, 5.8, 5.9, 5.11, 

5.12, 5.16, 5.17, 6; Tazawa, 2018, p. 60, figs. 26M, N, 27A.

Material.―One specimen from locality TON9, a conjoined shell, OCMG2050.
Description.―Shell large in size for genus, transversely subelliptical in outline; cardinal 

extremities rounded; hinge much shorter than greatest width at midlength; length 43 mm, 
width 45 mm. Ventral valve moderately convex in lateral profile; sulcus narrow and shallow 
on anterior portion of valve, with rounded bottom. Dorsal valve more convex than ventral 
valve, with greatest convexity at posterior to midlength; fold low and narrow on anterior 
portion of valve. External surface of both valves ornamented with regular, strong concentric 
lamellae, numbering 2‒3 in 10 mm length on dorsal valve; very fine concentric growth lines 
over valve.  　

Remarks.―This specimen is represented by an abraded, imperfect conjoined shell, 
lacking posterior portion of the ventral valve. But it can be referred to Lamellosathyris 
qaidamensis Chen, Shi and Zhan, 2003, from the upper Tournaisian‒lower Visean of the 
Qaidam Basin, Qinghai, northwestern China, on account of the large size, dorsibiconvex 
profile and strong broad concentric lamellae on the both ventral and dorsal valves. The type 
species, Lamellosathyris lamellosa (Léveillé, 1835), redescribed by Brunton (1980, p. 225, figs. 
15‒17) from the upper Tournaisian of Tournai, Belgium, differs from L. qaidamensis in the 
smaller size and in having more numerous and narrower concentric lamellae on the both 
valves. Shells of Lamellosathyris species from the lower Carboniferous of the South 
Kitakami Belt, Actinoconchus cf. lamellosa (Léveillé, 1835), described by Minato (1951, p. 380, 
pl. 1, fig. 6) from the Jumonji Stage (= middle part of the Arisu Formation, Tazawa and Iryu, 
2019) of the Shimoarisu area and Actinoconchus lamellosa (Léveillé, 1835) described by 
Minato (1952, p. 173, pl. 11, fig. 6) from the Jumonji Stage of the Shimoarisu and Yokota 
areas, are conspecific with L. qaidamensis.

Distribution.―Upper Tournaisian‒upper Visean: northeastern Japan (South Kitakami 
Belt), USA (Ohio, Indiana, Missouri and Oklahoma), Iran (Elburz Mountains), Kazakhstan and 
northwestern China (Xinjiang and Qinghai). 

	



Visean brachiopods from Onimaru Formation 25

Fig. 8. Brachiopods of the Onimaru fauna (3). A, Actinoconchus planosulcatus (Phillips), ventral (A1, A2), dorsal 
(A3), anterior (A4), posterior (A5) and lateral (A6) views of conjoined shell, OCMG2047; B, C, Martinia sp.; B, 
internal mould of ventral valve, OCMG2049; C, internal mould (C1) and external latex cast (C2) of ventral 
valve, OCMG2048; D, Lamellosathyris qaidamensis Chen, Shi and Zhan, ventral (D1), dorsal (D2) and anterior 
(D3) views of conjoined shell, OCMG2050. Scale bars are 1 cm. 
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Order Spiriferida Waagen, 1883
Suborder Spiriferidina Waagen, 1883

Superfamily Martinioidea Waagen, 1883
Family Martiniidae Waagen, 1883

Subfamily Martiniinae Waagen, 1883
Genus Martinia M’Coy, 1844

Type species.―Spirifer glaber Sowerby, 1820.
	

Martinia sp. 
Fig. 8B, C

Material.―Two specimens from locality TON1: (1) external and internal moulds of a 
ventral valve, OCMG2048; and (2) internal mould of a ventral valve, OCMG2049.

Description.―Shell medium in size for genus, slightly longer pentagonal in outline; 
cardinal extremities rounded; hinge slightly shorter than greatest width at about midlength; 
length 39 mm, width about 35 mm in the larger specimen (OCMG2049); length 35 mm, width 
32 mm in the smaller specimen (OCMG2048). Ventral valve moderately convex in lateral 
profile, most convex in umbonal region; ears large; sulcus narrow and shallow on anterior 
half of valve. External surface of ventral valve almost smooth, with some irregular 
concentric growth lines. Interior of ventral valve not well preserved except for radial 
vascular markings. 

Remarks.―These specimens can be assigned to the genus Martinia by the almost 
smooth ventral valve and lacking internal structure of the ventral valve except for radial 
vascular markings. Martinia pentagonalis Jin and Hu (1978, p. 121, pl. 4, figs. 25, 26, 29‒32), 
from the Kuhfeng Formation of Anhui, eastern China, somewhat resembles the Onimaru 
species in pentagonal outline of the ventral valve, but differs in its smaller size. Martinia 
karawanica Volgin (1959, p. 121, pl. 6, figs. 8‒10) from the upper Carboniferous of Fergana, 
Uzbekistan, differs from the Onimaru species in the transverse outline. The type species, 
Martinia glabra (Sowerby, 1820), redescribed by Muir-Wood (1951, p. 111, pl. 3, fig. 2), from 
the upper Visean of Derbyshire, England, is readily distinguished from the present species 
in the much larger, transverse shell with smaller ears. The Onimaru species may be a new 
species, but the material is too poor for the establishment.     

Conclusions

In this study, brachiopods of six species in five genera are described from the upper and 
uppermost parts of the Onimaru Formation in the Nagaiwa‒Onimaru area, South Kitakami 
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Belt, northeastern Japan. The species are as follows: Gigantoproductus talotensis 
Kalashnikov, Gigantoproductus sp., Latiproductus edelburgensis (Phillips), Actinoconcus 
planosulcatus (Phillips), Lamellosathyris qaidamensis Chen, Shi and Zhan and Martinia sp. In 
conclusion, a late Visean age is assigned to the Onimaru fauna. In terms of palaeobiogeography, 
the Onimaru fauna possesses a close affinity with the lower Carboniferous brachiopod 
faunas of southwestern Japan (Akiyoshi Belt), the northern Urals, England, Kazakhstan and 
northwestern China (Xinjiang and Qinghai). The South Kitakami region was probably the 
eastern extension of the North China Province, and located near and to the east of the 
North China Block in the late Visean.

Acknowledgements

Sincere thanks are due to Atsushi Matsuoka (Faculty of Science, Niigata University, 
Niigata) and an anonymous reviewer for their valuable comments and suggestions on the 
manuscript; Isao Niikawa (Ikarashi-ninocho, Niigata) for his kind advice on stratigraphy of 
the Onimaru Formation; Yutaka Shirato (Ofunato City Museum, Ofunato) for registration of 
the brachiopod specimens; and Yousuke Ibaraki (Fossa Magna Museum, Itoigawa) for his 
help in drawing figures. 

References

Aisenverg, D. E. and Poletaev, V. I., 1983, Brachiopoda. In Aisenverg, D. E., Astakhova, T. V., Berchenko, O. I., 
eds., Upper Serpukhovian Substage in the Donetz Basin. Naukova Dumka Publ., Kiev, 73‒95 (in Russian).

Araki, H. and Koizumi, H., 1968, Permo-Carboniferous trilobites from the Kitakami Mountainland. 
Chigakukenkyu, 19, 151‒158 (in Japanese).

Bahrammanesh, M., Angiolini, L., Antonelli, A. A., Aghababalou, B. and Gaetani, M., 2011, Tournaisian 
(Mississippian) brachiopods from the Mobarak Formation, North Iran. GeoArabia, 16, 129‒192.

Boucot, A. J., Johnson, J. G. and Staton, R. D., 1964, On some atrypoid, retzioid, and athyridoid Brachiopoda. 
Jour. Paleont., 38, 805‒822.

Brunton, C. H. C., 1980, Type species of some Upper Palaeozoic athyridide brachiopods. Bull. Brit. Mus. Nat. 
Hist. (Geol.), 34, 219‒234.

Brunton, C. H. C., Lazarev, S. S., Grant, R. E. and Jin, Y.-G., 2000, Productidina. In Kaesler, R. L., ed., Treatise on 
Invertebrate Paleontology, Part H Brachiopoda Revised, Volume 3: Linguliformea, Craniiformea, and 
Rhynchonelliformea (Part), Geol. Soc. Amer., Boulder and Univ. Kansus, Lawrence, 424‒609.

Carter, J. L., 1999, Tournaisian (early Osagean) brachiopods from a bioherm in the St. Joe Formation near 
Kenwood, Oklahoma. Ann. Carnegie Mus., 68, 91‒149.

Carter, J. L. and Gourvennec, R., 2006, Martinioidea. In Kaesler, R. L., ed., Treatise on Invertebrate 
Paleontology, Part H Brachiopoda Revised, Volume 5: Rhynchonelliformea (Part), Geol. Soc. Amer., 
Boulder and Univ. Kansus, Lawrence, 1747‒1768.  

Chen, Z.-Q. and Archbold, N. W., 2000, Tournaisian‒Visean brachiopods from the Gancaohu area of southern 
Tienshan Mountains, Xinjiang, NW China. Geobios, 33, 183‒199.

Chen, Z.-Q. and Shi, G. R., 2003, Early Carboniferous brachiopod faunas and their biogeographical affinities 
from the western Kunlun Mountains, north-west China. Palaeontographica, Abt. A, 268, 103‒187. 

Chen, Z.-Q., Shi, G. R. and Zhan, L.-P., 2003, Early Carboniferous athyridid brachiopods from the Qaidam basin, 



J. Tazawa and M. Taira28

Northwest China. Jour. Paleont., 77, 844‒862.
Davidson, T., 1858‒1863, British Fossil Brachiopoda, Vol. 2. Permian and Carboniferous Species. 

Palaeontograph. Soc., London, 280 p.
Davidson, T., 1881, On genera and species of spiral-bearing Brachiopoda, from specimens developed by the 

Rev. Norman Glass: with notes on the results obtained by Mr. George Maw from extensive washing of 
the Wenlock and Ludlow shales of Shropshire. Geol. Mag., N. S., 8, 1‒13.

Ehiro, M. and Araki, H., 1996, Early Carboniferous ammonoid Irinoceras from the Onimaru Formation in the 
Southern Kitakami Massif, Northeast Japan. Jour. Geol. Soc. Japan, 102, 755‒757.

Endo, R., 1951, Stratigraphical and paleontological studies of the later Paleozoic calcareous algae in Japan 1. 
Several new species from Sakamotozawa section, Hikoroichi-mura, Kesen-gun, in the Kitakami 
Mountainous Land. Trans. Proc. Palaeont. Soc. Japan, N. S., no. 4, 121‒129.

Endo, R., 1952, Stratigraphical and paleontological studies of the later Paleozoic calcareous algae in Japan 2. 
Several previously described species from the Sakamotozawa section, Hikoroichi-mura, Kesen-gun, in the 
Kitakami Mountainous Land. Trans. Proc. Palaeont. Soc. Japan, N. S., no. 5, 139‒144. 

Gaetani, M., 1968, Lower Carboniferous brachiopods from central Elburz, Iran. Riv. Ital. Paleont., 74, 665‒744. 
Galitskaya, A. Ya, 1977, Early and Middle Carboniferous Productids of Northern Kyrgyzstan. Ilim, Frunze, 297 

p. (in Russian).
Garwood, E. J., 1916, The faunal succession in the Lower Carboniferous rocks of Westmorland and north 

Lancashire. Proc. Geol. Assoc., 97, 1‒43.
Gladchenko, A. Y., 1955, Field Atlas of Index Fossils of Brachiopods from the Lower Carboniferous of Northern 

Kyrgyzstan. Akad. Nauk Kirgiz., SSR, Frunze, 30 p. (in Russian).
Gröber, P., 1908, Ueber die Faunen des untercarbonischen Transgressionsmeeres des zentralen Tian-Schan, 

die in der Umgebung des Sart-dschol-Passes gefunden worden sind. Neu. Jahrb. Miner., Geol. Paläont., 26, 
213‒248.

Gröber, P., 1909, Carbon und Carbonfossilien des nördlischen und zentralen Tian-Schan. Abh. König. Akad. 
Wissenschaft. 2 Klas., 24, 341‒384.

Gu, F., 1992, Carboniferous and Permian Brachiopoda. In Jilin Institute of Geology and Mineral Resources, ed., 
Paleontological Atlas of Jilin. Jilin Sci. Tec. Publ. House, Changchun, 210‒255 (in Chinese).

Hall, J. and Clarke, J. M., 1895, An Introduction to the Study of the Genera of Palaeozoic Brachiopoda. Natural 
History of New York, Palaeontology, Volume 8, Part 2. Charles van Benthuysen and Sons, Albany, 394 p．

Hayasaka, I., 1924, On the fauna of the Anthracolithic limestone of Omi-mura in the western part of Echigo. 
Sci. Rep. Tohoku Imp. Univ., Sec. Ser., 8, 3‒83.

Ibaraki, Y., Miyake, Y. and Tazawa, J., 2014, Early Carboniferous (late Visean) brachiopods from the Koyama 
Limestone of Kamiotake in the Oga area, Okayama Prefecture, southwest Japan. Earth Sci. (Chikyu 
Kagaku), 68, 69‒70.  

Jin, Y.-G. and Fang, R.-S., 1983, Early Carboniferous brachiopods from Shidian, Yunnan. Acta Palaeont. Sin., 22, 
139‒151 (in Chinese).

Jin, Y.-G. and Hu, S.-Z., 1978, Brachiopods of the Kuhfeng Formation in south Anhui and Nanking Hills. Acta 
Palaeont. Sin., 17, 101‒127 (in Chinese).

Kalashnikov, N. V., 1974, Early Carboniferous Brachiopods from the Petchorian Urals. Nauka Leningrad, 166 p. 
(in Russian).

Kato, M., 1959, On some Carboniferous corals from the Kitakami Mountains. Trans. Proc. Palaeont. Soc. 
Japan, N. S., no. 33, 33‒43.

Kobayashi, T. and Hamada, T., 1978a, Advance reports on the Carboniferous trilobites of Japan, 1. Outline of 
the trilobite fauna. Proc. Japan Acad., Ser. B, 54, 45‒49.

Kobayashi, T. and Hamada, T., 1978b, Advance reports on the Carboniferous trilobites of Japan, 3. One new 
subgenus and three new species. Proc. Japan Acad., Ser. B, 54, 50‒54.

Kobayashi, T. and Hamada, T., 1980, Carboniferous trilobites of Japan in comparison with Asia, Pacific and 
other faunas. Palaeont. Soc. Japan, Spec. Pap., 23, 1‒152.

Lee, L., Gu, F. and Su, Y., 1980, Carboniferous and Permian Brachiopoda. In Shenyang Institute of Geology and 
Mineral Resources, ed., Palaeontological Atlas of Northeast China (1) Palaeozoic Volume. Geol. Publ. 
House, Beijing, 327‒428 (in Chinese).



Visean brachiopods from Onimaru Formation 29

Legrand-Blain, M., 1973, Les gigantoproductides (brachiopodes) du Sahara Algerien. Bull. Soc. Hist. Nat. Afr. 
Nor., 64, 79‒157.

Léveillé, C., 1835, Aperçu géologique de quelques localités très riches en coquilles sur les frontières de France 
et de Belgique. Mém. Soc. Géol. Fr., 2, 29‒40.

Litvinovich, N. V., 1962, Carboniferous and Permian Deposits of the Western Part of Central Kazakhstan. Izd. 
Moskov. Univ., Moskva, 389 p. (in Russian).

Litvinovich, N. V., Aksenova, G. G. and Razina, T. P., 1969, Stratigraphy and Lithology of the Lower 
Carboniferous Deposits in the West-Central Kazakhstan. Nedra, Moskva, 447 p. (in Russian).

M’Coy, F., 1844, A Synopsis of the Characters of the Carboniferous Limestone of Ireland, Williams and Norgate, 
London, 207 p.

Minato, M., 1941, On the Lower Carboniferous deposits at Setamai, Kesen-gori, Iwate Prefecture. Jour. Geol. 
Soc. Japan, 48, 469‒490 (in Japanese).

Minato, M., 1951, On the Lower Carboniferous fossils of the Kitakami Massif, northeast Honsyu, Japan. Jour. 
Fac. Sci., Hokkaido Univ., Ser. 4, 7, 355‒382.  

Minato, M., 1952, A further note on the Lower Carboniferous fossils of the Kitakami Mountainland, northeast 
Japan. Jour. Fac. Sci., Hokkaido Univ., Ser. 4, 8, 136‒174.

Minato, M., 1955, Japanese Carboniferous and Permian corals. Jour. Fac. Sci., Hokkaido Univ., Ser. 4, 9, 1‒202.
Minato, M., Hashimoto, S., Suyama, K., Takeda, H., Suzuki, Y., Kimura, S., Yamada, K., Kakimi, T., Ichikawa, T. 

and Suetomi, H., 1953, Biostratigraphie des Karbons im Kitakami-Gebirge, nordöstriches Honshu, Japan. 
Jour. Geol. Soc. Japan, 54, 385‒399 (in Japanese).

Minato, M., Hunahashi, M., Watanabe, J. and Kato, M., 1979a, Variscan Geohistory of Northern Japan:The 
Abean Orogeny. Tokai Univ. Press, Tokyo, 427 p.

Minato, M. and Kato, M., 1979, Chapter 2h4. Upper Visean; Correlation. In Minato, M., Hunahashi, M., 
Watanabe, J. and Kato, M., eds., Variscan Geohistory of Northern Japan: The Abean Orogeny. Tokai Univ. 
Press, Tokyo, 136.

Minato, M., Kato, M., Niikawa, I. and Nakamura, T., 1979b, Chapter 2h2. Upper Visean; Stratigraphy. In 
Minato, M., Hunahashi, M., Watanabe, J. and Kato, M., eds., Variscan Geohistory of Northern Japan: The 
Abean Orogeny. Tokai Univ. Press, Tokyo, 133‒134.

Minato, M. and Rowett, C. L., 1967a, A new species of Yuanophyllum Yü from the Kitakami Mountains, Japan. 
Jour. Fac. Sci., Hokkaido Univ., Ser. 4, 13, 333‒342.

Minato, M. and Rowett, C. L., 1967b, Discovery of the genus Aulina Smith in the Carboniferous of Japan. Jour. 
Fac. Sci., Hokkaido Univ., Ser. 4, 13, 383‒393.

Muir-Wood, H. M., 1951, The Brachiopoda of Martin’s “Petrificata Derbiensia”. Ann. Mag. Nat. Hist., Ser. 12, 4, 
97‒124.

Muir-Wood, H. M. and Cooper, G. A., 1960, Morphology, classification and life habits of the Productoidea 
(Brachiopda). Geol. Soc. Amer. Mem., 81, 1‒447.

Nalivkin, D. V. and Fotieva, N. N., 1973, Brachiopods from the Boundary of Tournaisian and Visean in the 
Western Slope of the Urals. Nauka, Moskva, 118 p. (in Russian).

Niikawa, I., 1983a, Biostratigraphy and correlation of the Onimaru Formation in the southern Kitakami 
Mountains, Part 1. Geology and biostratigraphy. Jour. Geol. Soc. Japan, 89, 347‒357 (in Japanese).

Niikawa, I., 1983b, Biostratigraphy and correlation of the Onimaru Formation in the southern Kitakami 
Mountains, Part 2. Correlation and conclusion. Jour. Geol. Soc. Japan, 89, 549‒557 (in Japanese).

Niikawa, I., 1997, A new tabulophyllid coral from the Dinantian Onimaru Formation, Northeast Japan. Bol. 
Roy. Soc. Española, Hist. Nat. (Sec. Geol.), 91, 85‒92.

Okimura, Y., 1965, Endothyroid Foraminifera, Endothyranopsis from Japan. Geol. Rep. Hiroshima Univ., 14, 
253‒264.

Onuki, Y., 1969, Geology of the Kitakami Massif, Northeast Japan. Contr. Inst. Geol. Paleont., Tohoku Univ., no. 
69, 1‒239 (in Japanese).

Pareyn, G., 1961, Les Massifs Carbonifères du Sahara Sud-Oranais, Tome 2 Paléontologie Stratigrahique. Cent. 
Nat. Rec. Sie., Paris, 244 p.

Pattison, J., 1981, The stratigraphical distribution of gigantoproductoid brachiopods in the Viséan and 
Namurian rocks of some areas in northern England. Rep. Inst. Geol. Sci., no. 81/9. 1‒30.



J. Tazawa and M. Taira30

Phillips, J., 1836, Illustrations of the Geology of Yorkshire; or a Description of the Strata and Organic Remains: 
Accompanied by a Geological Map, Sections and Diagrams and Figures of the Fossils, Part 2. The 
Mountain Limestone Districts. John Murray, London, 253 p.

Prentice, J. E., 1949, The hemispaericus-like gigantellids of the southern Pennines. Proc. Yorkshire Geol. Soc., 
27, 247‒269.

Prentice, J. E., 1950, The genus Gigantella Sarytcheva. Geol. Mag., 87, 436‒438.
Prentice, J. E., 1956, Gigantoproductus edelburgensis (Phillips) and related species. Proc. Yorkshire Geol. Soc., 

30, 229‒258.
Qiao, L. and Shen, S.-Z., 2014, Global paleobiogeography of brachiopods during the Mississippian―Response to 

the global tectonic reconfiguration, ocean circulation, and climate changes. Gondwana Res., 26, 1173‒1185.
Sarytcheva, T. G., 1928, The Productidae of the group Productus giganteus Martin (Gigantella gen. nov.) from 

the Visean of Moscow. Tr. GNII, 1, 1‒71 (in Russian).
Sarytcheva, T. G. and Legrand-Blain, M., 1977, Generic composition and evolution of the family Semiplanidae 

(Brachiopoda). Paleont. Zhur., 1977, 2, 70‒82 (in Russian).
Sarytcheva, T. G. and Sokolskaya, A. N., 1952, Description of the Palaeozoic Brachiopoda of the Moscow Basin. 

Tr. Paleont. Inst., Akad. Nauk SSSR, 38, 1‒307 (in Russian).
Sarytcheva, T. G. and Sokolskaya, A. N., 1959, On the classification of pseudopunctate brachiopods. Dok. Akad. 

Nauk SSSR, 125, 181‒184 (in Russian).
Sowerby, J., 1820, The Mineral Conchology of Great Britain, Vol. 3. W. Ardling, London, 184 p.
Sowerby, J., 1821‒1822, The Mineral Conchology of Great Britain, Vol. 4. W. Ardling, London, 114 p.
Stehli, F. G., 1954, Lower Leonardian Brachipoda of the Sierra Diablo. Bull. Amer. Mus. Nat. Hist., 105, 257‒358.
Tan, Z., 1987, Description of important fossils: Brachiopods. In Regional Surveying Party, Bureau of Geology 

and Mineral Resources of Hunan Province, ed., The Late Devonian and Early Carboniferous Strata and 
Palaeobiocoenosis of Hunan. Geol. Publ. House, Beijing, 111‒133 (in Chinese).

Tazawa, J., 1989, Chapter 5. Brachiopoda. In Ofunato City Museum, ed., Fossils of Onimaru. Kawasaki Insatsu, 
Ichinoseki, 51‒65 (in Japanese).

Tazawa, J., 2017, An early Carboniferous (late Visean) brachiopod fauna from Tairagai in the Yokota area, 
South Kitakami Belt, Japan. Paleont. Res., 21, 329‒346.

Tazawa, J., 2018, Early Carboniferous (Mississippian) brachiopods from the Hikoroichi Formation, South 
Kitakami Belt, Japan. Mem. Fukui Prefec. Dinosaur Mus., 17, 27‒87. 

Tazawa, J. and Ibaraki, Y., 2009, Linoprotonia and Gigantoproductus (Linoproductoidea, Brachiopoda) from the 
Lower Carboniferous in the Onimaru Quarry, Hikoroichi, southern Kitakami Mountains, NE Japan. Sci. 
Rep. Niigata Univ. (Geol.), no. 24, 7‒19.

Tazawa, J. and Iryu, Y., 2019, Early Carboniferous (early Visean) brachiopod fauna from the middle part of the 
Arisu Formation in the Shimoarisu area, South Kitakami Belt, Japan. Paleont. Res., 23, 95‒109. 

Tazawa, J. and Miyake, Y., 2002, Gigantoproductus (Brachiopoda) from the Lower Carboniferous (Upper 
Visean) Onimaru Formation of the southern Kitakami Mountains, NE Japan. Sci. Rep. Niigata Univ., Ser. 
E, no. 17, 1‒6.

Tazawa, J. and Niikawa, I., 2018, Desquamatia (Seratrypa) from the Upper Devonian Choanji Formation in the 
South Kitakami Belt, Japan, and its stratigraphical significance. Jour. Geol. Soc. Japan, 124, 111‒116 (in 
Japanese). 

Volgin, V. I., 1959, New species of Upper Palaeozoic brachiopods (orders Rhynchonellida, Spiriferida and 
Terebratulida). Paleont. Zhur., 1959, no. 4, 115‒124 (in Russian).

Waagen, W., 1883, Salt Range fossils, 1. Productus-Limestone fossils: Brachiopoda. Palaeont. Indica, Ser. 13, 1, 
391‒546.

Wang, S., 1984, Phylum Brachiopoda. In Regional Geological Surveying Team of Hubei, ed., The 
Palaeontological Atlas of Hubei Province. Hubei Sci. Tech. Press, Wuhan, 128‒236 (in Chinese).

Weller, S., 1914, The Mississippian Brachiopoda of the Mississippi Valley Basin. Illinois. State Geol. Surv. 
Monograph 1. Illinois. State Geol. Survey, Urbana, 508 p.

Wu, W., Chang, L. and Ching (Jin), Y., 1974, Carboniferous System of western Guizhou. Mem. Nanjing Inst. 
Geol. Palaeont., Acad. Sin., no. 6, 72‒87 (in Chinese).

Yabe, H., 1942, Saccaminopsis Limestone. Proc. Imp. Acad.Tokyo, 18, 682‒684.



Visean brachiopods from Onimaru Formation 31

Yabe, H. and Hayasaka, I., 1915, Palaeozoic corals from Japan, Korea and China. Jour. Geol. Soc. Tokyo, 22, 
127‒142.

Yabe, H. and Minato, M., 1946, Amygdalophyllum from the Lower Carboniferous of the Kitakami 
Mountainland. Proc. Japan Acad., 22, 210.

Yabe, H. and Sugiyama,T., 1939, Discovery of Hexaphyllia in the Lower Carboniferous of Japan. Jour. Geol. 
Soc. Japan, 46, 499‒502.

Yabe, H. and Sugiyama, T., 1940, Notes on Heterophyllia and Hexaphyllia. Jour. Geol. Soc. Japan, 47, 81‒86.
Yanagida, J., 1962, Carboniferous brachiopods from Akiyoshi, Southwest Japan, Part 1. Mem. Fac. Sci., 

Kyushu Univ., Ser. D, 12, 87‒127.
Yanagida, J., 1979, The large Carboniferous strophomenides from the Akiyoshi Limestone group and their 

biostratigraphical significance. Proc. Japan Acad., Ser. B, 55, 109‒114.
Yang, D., 1984, Systematic description of palaeontology: Brachiopoda. In Yichang Institute of Geology and 

Mineral Resources, ed., Biostratigraphy of the Yangtze Gorge Area (3) Late Palaeozoic Era, Geol. Publ. 
House, Beijing,  203‒239, 330‒333 and 387‒396 (in Chinese).

Yang, D., Ni, S., Chang, M. and Zhao, R., 1977, Phylum Brachiopoda. In Geological Institute of Hubei and others, 
ed., Palaeontological Atlas of South-Central China, Part 2. Late Palaeozoic Volume. Geol. Publ. House, 
Beijing, 303‒470 (in Chinese).

Yang, S.-P., 1964, Lower and Middle Carboniferous Brachiopods from the Northern Slope of Mt. Borochoro, 
Xinjiang, China, and their Stratiraphical Significance. Sci. Press, Beijing, 179 p. (in Chinese).

Yang, S.-P., 1983, Palaeozoogeographic provinces of the Lower Carboniferous brachiopods of China. In Lu, Y. 
et al., eds., Palaeobiogeographic Provinces of China. Sci. Press, Beijing, 64‒73 (in Chinese).

Yang, S. and Gao, J., 1996, Systematic description: Brachiopods. In Zeng, X., Zhu, W., He, X., Teng, F. et al., 
Permo-Carboniferous Biostratigraphy and Sedimentary Environment of West Qinling. Geol. Publ. House, 
Beijing, 211‒218 and 271‒274 (in Chinese).

Yang, Z., Ting (Ding), P., Yin, H., Zhang, S. and Fang, J., 1962, Carboniferous, Permian and Triassic brachiopod 
faunas from Chilianshan region. In Institute of Geology and Palaeontology, Geological Institute, Academia 
Sinica and Beijing University of Geology, eds., Monograph on Geology of the Chilianshan Mountains, Vol. 
4, Part 4, Sci. Press, Beijing, 1‒129 (in Chinese).

Yanishevsky, M., 1918, Materials for the study of the Lower Carboniferous fauna of Fergana. Tr. Geol. Kom., 
Nov. Zer., 162, 1‒145 (in Russian).

Zakowa, H., 1986, Brachiopods of the family Semiplanidae Sarytcheva, 1960 from the upper Visean of Poland. 
Biul. Inst. Geol., no. 355, 49‒70.

Zhang, C., Zhang, F., Zhang, Z. and Wang, Z., 1983, Phylum Brachipoda. In Regional Geological Surveying 
Team of Xinjiang, Institute of Geoscience of Xinjiang, and Geological Surveying Group of Petroleum 
Bureau of Xinjiang, eds., Palaeozoic Atlas of Northwest China; Xinjiang Autonomous Region, Part 2. Late 
Palaeozoic Volume, Geol. Publ. House, Beijing, 161‒286 (in Chinese).




