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Isogramma (Dictyonellida, Brachiopoda) from the Middle

Carboniferous of Omi, central Japan

Jun-ichi TAZAWA*, Kiichi SATO^^ and Ko TAKENOUCHF^^

Abstract

A single specimen of Isogramma millepunctata (Meek and Worthen, 1870) is described

from the Fusulina-Fusulinella Zone (Moscovian) of the Omi Limestone in Omi, central Japan.

This is the first record of Isogramma from the Carboniferous of Japan. The occurrence of

Isogramma from Omi supports the palaeogeographical reconstruction that the Omi reef-sea

mount complex was located at the northern middle latitudinal area of the western Panthalassa

in the Middle Carboniferous time.

Key words: central Japan, Isogramma, Middle Carboniferous, Omi Limestone,

Panthalassa.

Introduction

Isogramma is a brachiopod genus, ranging from the Lower Carboniferous (Visean) to the

Middle Permian (Guadalupian). Although about 35 species of this genus have been known

from Europe, Russia, China, North America and South America, in Japan, only two species,

Isogramma paotechowensis (Grabau and Chao, in Chao, 1928) and Isogramma heritschi

Nakamura, 1970, have been described by Minato (1955) and Nakamura (1970) from the

Middle Permian Kanokura Formation of the southern Kitakami Mountains, northeast Japan.

Several years ago, the second author (KS) collected a brachiopod specimen from hght grey

limestone of the Fusulina-Fusulinella Zone (Moscovian) of the Omi Limestone, cropping out

at the Higashiyama Quarry, northern slope of Mt. Kurohimeyama in Omi, central Japan (Figs.

1,2). The brachiopod specimen was sent to the first author (JT) through the third author (KT),
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Fig. 1. Index map of the fossil locality (OM-01) in Omi, central Japan

and identified with I so gramma millepunctata (Meek and Worthen, 1870), originally described

from the Middle Pennsylvanian of Ilhnois, U.S.A. This is the first record of Isogramma from

the Carboniferous of Japan.

The Omi Limestone in the Omi area, west of Niigata Prefecture, central Japan is a large

limestone-basalt block (12 kmX3 km) in the Middle to Upper Permian accretionary complex

of the Akiyoshi Belt (Tazawa et al., 2002). It consists of white to light grey, massive hmestone

of about 1,000 m thick, with the underlying reddish purple to dark green basalt and basaltic

tuff of more than 15 m thick (Hasegawa et al., 1969, 1982). The limestone contains many

fossils of the Lower Carboniferous (Upper Visean) to the Middle Permian (Capitanian)

smaller foraminifers, fusulinoideans, corals, bryozoans, brachiopods, cephalopods, crinoids,

conodonts, calcareous algae etc. The limestone-basalt blocks of the Akiyoshi Belt, including

the Omi block, are originated in a reef-sea mount complexes at the western Panthalassa in the

Early Carboniferous to the Middle Permian time (Kanmera et al., 1990; Sano and Kanmera,

1996).
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Fig. 2. Outcrop of the Middle Carboniferous limestone at the Higashiyama Quarry,
northern slope of Mt. Kurohimeyama in Omi. Arrows show the fossil locality (OM-01).
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The purpose of this paper is to describe the single specimen of Isogramma millepunctata

(Meek and Worthen) from Omi, and to discuss on its palaeobiogeographical and

palaeogeographical significance. The brachiopod specimen is housed in the Fossa Magna

Museum, Itoigawa.

Stratigraphical and geographical distributions of Isogrammma

The genus Isogramma is the most flourishing and abundant in the Middle to Upper

Carboniferous. In the Middle Carboniferous, the following 13 species (10 species and 3

species indeterminate) have been described from Europe (Spain, Camic Alps and Serbia),

Russia (Moscow Basin, Donetz Basin and Fergana), Northwest China (Xinjian, Gansu and

Shaanxi), North China (Shanxi and Hebei), Northeast China (Liaoning), North America

(Nebraska, Illinois, Ohio, Texas and New Mexico) and South America (Bohvia). The present

authors add Omi to the above list of the fossil locahties. It is noteworthy that the Isogramma

species have never been found from the Middle Carboniferous of the Boreal region

(Greenland, Spitsbergen, Arctic Russia and Arctic Canada), the typical Tethyan region (South

China) and the Gondwanan region (Australia).

Isogramma millepunctata (Meek and Worthen, 1870)

Isogramma davidsoni (Barrois, 1882)

Isogramma expansa (De Regny and Gortani, 1905)

Isogramma paotechowensis (Grabau and Chao, in Chao, 1928)

Isogramma manchoukuoensis Hatai and Omura, 1941

Isogramma asymmetrica Ding, in Yang et al., 1962

Isogramma licharevi Aisenverg, 1964

Isogramma serbica Stojamovic-Kuzenko, 1968

Isogramma kesmensis llkovsky, 1978

Isogramma coopi Wardlaw, Schindel and Yochelson, 1987

Isogramma cf. millepunctata, Licharew, 1936

Isogramma sp., Branisa, 1965

Isogramma sp., Sutherland and Harlow, 1973

Isogramma millepunctata (Meek and Worthen) has been described from the Lower to

Upper Pennsylvanian of Nebraska (Dunbar and Condra, 1932), Illinois (Meek and Worthen,

1870) and Ohio (Morningstar, 1922; Sturgeon and Hoare, 1968), the Middle and Upper

Carboniferous of southern Fergana (Licharew, 1936; Volgin, 1957, 1960), and the Middle

Carboniferous of north Xinjian, Northwest China (Wang and Yang, 1998) and Omi, central

Japan (this study) (Fig. 3). Nakamura (Nakamura, 1970; Nakamura et al., 1985) pointed out

that the geographical distribution of Isogramma in the Permian is restricted only along the
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Fig. 3. Geographical distribution of Isogramma millepunctata in the Middle
Carboniferous (plotted on the base map by Scotese and McKerrow, 1990). 1:
Nebraska, 2: Illinois, 3: Ohio, 4: southem Fergana, 5: north Xinjian, 6: Omi.

northern margin of the Tethyan Province, and excluded any other regions, such as South China

and the Salt Range, Pakistan. Consequently, Isogramma is an antitropical genus in the

Middle Carboniferous to the Middle Permian, and it is distributed mainly in the transitional zone

of the Northern Hemisphere, except for the occurrence from the Upper Carboniferous to the

Lower Permian of Bolivia (Branisa, 1965; Fujikawa et al., 2003).

The Akiyoshi-type reef-seamount complexes including that of Omi were bom in the Early

Carboniferous (Late Visean) at the low latitudinal (about 14° N) area in the Panthalassa

(Fujiwara, 1967), and accreated to the 'Troto-Japan" at the eastem margin of North China

which was located in the middle latitudinal area of the Northem Hemisphere, probably being

about 25-30° N in the Middle to Late Permian (Tazawa, 2000). Therefore, it is concluded that

the Omi block was located at the northem middle latitude (about 20° N) of the westem

Panthalassa in the Middle Carboniferous (see Fig. 3). The antitropical nature of Isogramma

supports the above reconstmction.

Description of species

Order Dictyonellida Cooper, 1956

Superfamily Eichwaldioidea Schuchert, 1893

Family Isogrammidae Schuchert, 1929

Genus Isogramma Meek and Worthen, 1870
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Fig. 4. A ventral valve specimen (FMM1320) of Isogramma millepunctata
(Meek and Worthen) from the Middle Carboniferous of the Omi Limestone
at the Higashiyama Quarry (Log. OM-01). A: natural size, B: X 3.

Isogramma millepunctata (Meek and Worthen, 1870)

Figs. 4A, 4B.

ChonetesI millepunctata Meek and Worthen, 1870, p. 35.

Aulacorhynchus millepunctatus (Meek and Worthen): Momingstar, 1922, p. 180, pi. 7, fig. 12.

Isogramma millepunctata (Meek and Wortlien): Aigner and Heritseh, 1931, pi. 1, figs.

Dimbar and Condra, 1932, pars, p. 282, pi. 42, figs. 18-20 only; Licharew, 1936, pi. B, figs.

4a, 4b; Hatai and Omura, 1941, pi. 2, figs. 1,2; Volgin, 1957, p. 37, pi. 1, figs. 1-7; Volgin,

1960, p. 41, pi. 2, figs. 3-5; Sturgeon and Hoare, 1968, p. 25, pi. 2, figs. 15,16; Wang and

Yang, 1998, p. 66, pi. 24, fig. 3.
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Material—One specimen, from locality OM-01, incomplete ventral valve, FMM1320.

Description.—Shell medium size for genus, transversely semielliptical in outline; hinge

nearly straight, a little less than greatest width, latter occurring slighdy anterior to hinge line;

length 27 mm, width about 60 mm. Ventral valve shghdy convex in lateral and anterior profiles.

External surface of ventral valve ornamented by numerous fine, regular concentric fila, number

ing 11 in 5 mm at about midvalve. Umbonal plate obscure.

Remarks.—This specimen can be referred to Isogramma millepunctata (Meek and

Worthen, 1870), originally described from the Middle Pennsylvanian of Marion County, Illinois,

by its size, shape and external ornament of the ventral valve.

Isogramma paotechowensis (Grabau and Chao, in Chao, 1928) from the Taiyuan Series of

Shanxi, North China and Isogramma davidsoni (Barrois, 1882) from the Middle Carbonifer

ous of Asturias, northwest Spain are somewhat similar to /. millepunctata in size and external

ornament of the ventral valve, but the former two species differ from the present species in

their longer shape and having not straight hinge on the ventral valve.

Distribution.—Lower to Upper Pennsylvanian of North America (Nebraska, Illinois and

Ohio); Middle and Upper Carboniferous of southern Fergana; Middle Carboniferous of north

Xinjian, Northwest China and Omi, central Japan.

Acknowledgements

We thank C. F. Winkler Prins (National Museum of Natural History, Leiden) and A. M.

Popov (Far Eastern Geological Institute, Vladivostok) for sending copies of some literatures;

M. L. Martinez-Chacon (University of Oviedo) for information on the fossil horizon of

Isogramma davidsoni in Asturias, NW Spain; Y. Hasegawa (emeritus professor of Niigata

University) for providing pictures of the fossil locality; I. Niikawa (Niigata University) for

critical reading of the manuscript.

References

Aigner, G. and Heritsch, F., 1931, Das Genus Isogramma im Carbon der Sudalpen.
Denkschrift. Akad. Wiss. Wien, Math, Naturwiss. Klasse, 102,303-316.

Aisenverg, D.E., 1964, Predstaviteli roda Isogramma Meek et Worthen iz nizhnego karbona
Donetskogo basseyna i drugikh rayonov Ukrainy. Tr. In-ta Geol. Nauk Ukr, An USSR, Ser.
Stratigr, PaleontoL, 48, 144-153. (in Russian)

Barrois, C., 1882, Recherches sur les terrains anciens des Asturies et de la Galice. Mem. Soc.
GeoLNord, 1,1-621.

Branisa, L., 1965, Los fosiles guias de Bolivia. Serv. Geol. Bolivia, BoL, no. 6, 1-282.
Chao, Y.T., 1928, Productidae of China, Part 2. Chonetinae, Productinae and Richthofeninae.

Palaeont. Sinica, Ser. B, 5, 1-81.

Cooper, G.A., 1956, Chazyan and related brachiopods. Smithson. Misc. Coll., 127, 1-1245.
De Regny, P.S. and Gortani, M., 1905, Fossile Carboniferi del Mt. Pizzul del Piano di Lanza



22 J- Tazawa, K. Sato and K. Takenouchi

nella Alpi Camiche. Boll. Sci. Geol. ItaL, 24,461-605.
Dunbar, C.O. and Condra, G.E., 1932, Brachiopoda of the Pennsylvanian System in Nebraska.

Nebraska Geol. Surv. Bull, 5, 1-377.

Fujikawa, M., Ishibashi, T. and Tazawa, J., 2003, Isogramma (Brachiopoda) from the lower
Copacabana Group of the Lake Titicaca region, Bolivia. Sci. Rep., Niigata Univ., Ser. E,
no. 18, 17-24.

Fujiwara, Y., 1967, Palaeomagnetism of Upper Carboniferous rocks in Akiyoshi Province, S.
W. Honshu, Japan. Jour. Fac. Sci., Hokkaido Univ., Ser. 4,13,395-399.

Hasegawa, Y., Hayakawa, C., Ozawa, K., Takano, O. and Ando, A., 1969, The Paleozoic
formations in the Omi area, Niigata Prefecture. In Organizing Committee of the 76th An
nual Meeting of the Geological Society of Japan, Niigata, ed.. Excursion Guidebook,
Niigata, Buntenkaku, Niigata, 1-23. (in Japanese)

Hasegawa, Y., Tazawa, J. and Niikawa, I., 1982, Geology of Omi, A. The Omi limestone and
the surrounding Paleozoic formations. In Organizing Committee of the 89th Annual Meet
ing of the Geological Society of Japan, ed.. Geology of Niigata, Kokusai Insatsu, Tokyo, 1-
23. (in Japanese)

Hatai, K. and Omura, T., 1941, On a species of Isogramma (Brachiopoda) from Manchoukou.
Jour. Geol. Soc. Japan, 48,43-46.

Ilkovsky, R.A., 1978, O sredne- i pozdnekamennougolnykh brakhiopodakh roda Isogramma
Moskovskoy syneklizy. Paleont. Zhurnal, 1978, no. 2, 62-66.

Kanmera, K., Sano, H. and Isozaki, Y., 1990, Akiyoshi Terrane. In Ichikawa, K., Mizutani, S.,
Hara, I., Hada, S. and Yao, A., eds., Pre-Cretaceous terranes of Japan, Publication of
IGCP Project No. 224, Nippon Insatsu Shuppan, Osaka, 49-62.

Licharew, B., 1936, O nekotorykh predstavitelyakh redkikh verkhnepaleozoyskikh brachio-
pod, 1. Proboscidella iz nizhnego karbona Urala. Bull. Soc. Nat. Moscov Geol, 14, 133-
157. (in Russian)

Meek, F.B. and Worthen, A.H., 1870, Descriptions of new species and genera of fossils from
the Palaeozoic rocks of the western states. Philadelphia Acad. Nat. Sci. Proc., 1870,22-56.

Minato, M., 1955, Isogramma paotechowensis (Grabau et Chao) from the Permian of Japan.
Trans. Proc. Palaeont. Soc. Japan, N. S., no. 18,29-30.

Momingstar, H., 1922, The Pottsville Fauna of Ohio. Geol. Surv. Ohio, Bull., 25, 1-312.
Nakamura, K., 1970, Isogramma from the Permian Kanokura Series of the Kitakami Moun

tains, Japan. Jour. Fac. Sci., Hokkaido Univ., Ser. 4,14,301-311.
Nakamura, K., Shimizu, D. and liao, Z., 1985, Permian palaeobiogeography of brachiopods

based on the faunal provinces. In Nakazawa, K. and Dickins, J.M., eds.. The Tethys: Her
Paleogeography and Paleobiogeography from Paleozoic to Mesozoic, Tokai Univ. Press,
Tokyo, 185-198.

Sano, H. and Kanmera, K., 1996, Microbial controls on Panthalassan Carboniferous-Permian

oceanic buildups, Japan. Fades, 34, 239-256.
Schuchert, C., 1893, Classification of the Brachiopoda. Amer. Geol., 11, 141-167.
Schuchert, C., 1929, Classification of brachiopod genera, fossil and recent. In Schuchert, C.

and LeVene, C.M., Animalia pars 42. In Pompeckj, J.F., ed., Fossilium Catalogus, Vol. 1,
Junk, Berlin, 10-25.

Scotese, C.R. and McKerrow, W.S., 1990, Revised world maps and introduction. In
McKerrow, W.S. and Scotese, C.R., eds.. Palaeozoic Palaeogeography and Biogeogra-
phy. Geological Society Memoir No. 12, The Geological Society, London, 1-21.

Stojamovic-Kuzenko, S., 1968, Biostratigraphy of the Middle Carboniferous of western
Serbia and its correlation with that in northwest Bosnia, Part of Velebit, and Stanisici

(Montenegro). Zav. Geol. Geofiz^ Istraz.y Ser. A, 24/25,221-243.
Sturgeon, M.T. and Hoare, R.D., 1968, Pennsylvanian brachiopods of Ohio. Geol. Surv. Ohio,

Bull, 63, 1-95.



Isogramma from the Middle Carboniferous of Omi, central Japan 23

Sutherland, P.K. and Harlow, F.H., 1973, Pennsylvanian brachiopods and biostratigraphy in
southern Sangre de Cristo Mountains, New Mexico. New Mexico Bur, Min. Min, Res.,
Mem., 27,1-173.

Tazawa, J., 2000, Permian brachiopod faunas and pre-Neogene tectonics in the Inner Side of
southwest Japan. Monograph (Chidanken Senpo), no. 49,5-22. (in Japanese)

Tazawa, J., Niikawa, I., Ibaraki, Y. and Hasegawa, Y., 2002, The Omi Limestone and some
Paleozoic-Mesozoic formations in the Omi area, central Japan. In Shimura, T., Kurokawa,
K. and Urabe, A., eds.. Excursion Guidebook, The 109th Annual Meeting of the Geological
Society of Japan, Kyoritsu Insatsu, Niigata, 27-39. (in Japanese)

Volgin, V.I., 1957, Izogrammidy Yuzhnoy Fergany. Vest. Leningrad. Univ., no. 18,34-42. (in
Russian)

Volgin, V.I., 1960, Brakhiopody verkhnekamennougolnykh i nizhnepermskikh otlozheniy
Yuzhnoy Fergany. Leningrad. Univ., Leningrad, 202 p. (in Russian)

Wardlaw, B.R., Schindel, D.E. and Yochelson, E.L., 1987, A new species of Isogramma
(Brachiopoda) from the Pennsylvanian of North-central Texas. U. S. Geol. Surv. Bull.,
1664,B1-B5.

Wang, C. and Yang, S., 1998, Late Carboniferous-Early Permian brachiopods of central
Xinjiang and their biostratigraphical studies. Geol. Pub. House, Beijing, 156 p. (in Chinese)

Yang, Z., Ding, P., Yin, H., Zhang, S. and Fang, J., 1962, Carboniferous, Permian and Triassic
brachiopod faunas from the 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, Science Press, Beijing,
129 p. (in Chinese)


