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Abstract

TheKugarchi Section in the Zilair Synclinorium in the SouthUrals (Russia, Bashkortostan) is one
of themost complete sections of the Bukharcha Formation, including the entire Serpukhovian
and the lower Bashkirian. This is the type section of the Bogdanovkian Regional Infrasubstage
('Horizon'), the lowermost Bashkirian of the Urals. The section spans the Visean-Serpukhovian
andMid-Carboniferous  boundaries  and  contains  various  ammonoids,  conodonts,  and
foraminifers, providing a good basis for the regional stratigraphy and global correlations. The
section has been measured and logged, and its microfacies and fossils are identified in this
study.

http://dx.doi.org/10.29041/strat.14.1-4.319-347

References

[1] AIZENVERG, D. E., ASTAKHOVA, T. V., BERCHENKO, O. I., BRAZHNIKOVA, N. E., VDOVENKO, M. V., DUNAEVA,
N. N., ZERNETSKAYA, N. V., POLETAEV, V. I. and SERGEEVA, M. T., 1983. Upper Serpukhovian Substage in the
Donets Basin (paleontological characteristics). Kiev: Naukova Dumka, 164 pp.[in Russian]

[2] AIZENVERG, D. E., BRAZHNIKOVA, N. E., VASSILYUK, N. P., REITLINGER, E. A., FOMINA, E. V. and EINOR, O. L.,
1979. The Serpukhovian Stage of the Lower Carboniferous of the USSR. In: Wagner, R. H., Higgins, A. C. and
Meyen, S. V., Eds., The Carboniferous of the USSR, 43-60. Leeds: Yorkshire Geological Society, Occasional
Publication, no. 4.

[3] ALEKSEEV, A.  S.,  2008. The Carboniferous System. In:  Zhamoida, A.  I.,  Ed.,  State of  knowledge on the
stratigraphy of Precambrian and Phanerozoic in Russia; tasks for future studies: 61-68 and Appendix 6. St.
Petersburg: VSEGEI. (Postanovleniya Mezhvedomstvennogo Stratigraficheskogo Komiteta i ego postoyannykh
komissiy,  vypusk  38)  [Decisions  of  the  Interdepartmental  Stratigraphic  Committee  and  it  Permanent
Commissions, no. 38. [In Russian]

[4] BAESEMANN, J. F. and LANE, H. R., 1985. Taxonomy and evolution of the genus Rhachistognathus Dunn
(Conodonta; Late Mississippian to early Middle Pennsylvanian). In: Lane, H. R. and Ziegler, W., Eds., Toward a
Boundary in  the Middle of  the Carboniferous:  Stratigraphy and Paleontology,  93-136.  Frankfurt:  Courier
Forschungsinstitut Senckenberg, 74.

[5] BISAT, W. S., 1924. The Carboniferous goniatites of the North of England and their zones. Proceedings of the
Yorkshire Geological Society, 20: 40-124.

[6] BISAT, W. S. and HUDSON, R. G. S., 1943. The lower Reticuloceras (R1) goniatite succession in the Namurian
of the North of England. Proceedings of the Yorkshire Geological Society, 24: 383-440.

[7] BISCHOFF,  G.,  1957.  Die  Conodonten-Stratigraphie  des  rhenoherzynischen  Unterkarbons  mit
Berücksichtigung  der  Wocklumeria-Stufe  und  der  Devon/Karbon  Grenze.  Abhandlungen  der  hessischen
Landesamtes für Bodenforshung, 19: 1-64.

[8] BOUCKAERT, J., 1960. Stratigraphie et paléontologie de la super-zone R1 dans les vallées de la Berwinne et de
la Geule. Mémoires de l'Institut Géologique de l'Université de Louvain, 21: 3-94.

http://dx.doi.org/10.29041/strat.14.1-4.319-347


[9] BRANSON, E. B. and MEHL, M. G., 1941. New and little known Carboniferous conodont genera. Journal of
Paleontology, 15: 97-106.

[10] BRAZHNIKOVA, N. E. and POTIEVS'KA, P. D., 1948. Results of foraminiferal studies on borehole materials from
the western margin of the Donbass. In: Collection ofWorks in Paleontology and Stratigraphy, 76-103. Kiev:
Academy of Sciences of the Ukrainian SSR, Institute of Geological Sciences, 1 (2). [in Ukrainian]

[11] BRAZHNIKOVA,  N.  E.  and  YARTSEVA,  M.  V.,  1956.  On  the  evolution  of  the  genus  Monotaxis.  Voprosy
Mikropaleontologii, 1: 62-68. [in Russian]

[12] BRENCKLE, P. L., BAESEMANN, J. F., LANE, H. R., WEST, R. R., WEBSTER, G. D., LANGENHEIM, R. L., BRAND, U.
and RICHARDS, B. C., 1997. Arrow Canyon, the Mid-Carboniferous boundary stratotype. In: Brenckle, P. L. and
Page,  W.  R.,  Eds.,  Palaeoforams '97 guidebook:  Post-conference field  trip  to  the Arrow Canyon Range,
southern Nevada, U.S.A., 13-32. Bellingham: Cushman Foundation for Foraminiferal Research, Supplement to
Special Publication 36.

[13] BROWNE,  R.  G.,  BAXTER,  J.  W.  and  ROBERTS,  T.  G.,  1977.  The  Archaediscidae  of  the  Fraileys  facies
(Mississippian) of central Kentucky. Bulletins of American Paleontology, 72 (298): 171-228.

[14] CALVER, M. A. and RAMSBOTTOM, W. H. C., 1961. Stratigraphical Palaeontology. In: Earp, J. R., Magraw, D.,
Poole, E. G., Land, D. H. and Whiteman, A. J., Eds., Geology of the Country around Clitheroe and Nelson, 174-
207. London: Memoir of the Geological Survey of Great Britain, Sheet 68 (England and Wales). CLARKE, W. J.,
1960. Scottish Carboniferous conodonts. Transactions of the Edinburgh Geological Society, 18: 1-31.

[15] CLEAL, C. J. and THOMAS, B. A., 1996. British Upper Carboniferous Stratigraphy. Peterborough: Joint Nature
Conservation Committee, Geological Conservation Review Series, no. 11, 339 pp.

[16] CÓZAR, P., SANZ-LÓPEZ, J. and BLANCO-FERRERA, S., 2015. Late Viséan-Serpukhovian lasiodiscid foraminifers
in Vegas de Sotres section (Cantabrian Mountains, NW Spain): Potential biostratigraphic markers for the
Viséan-Serpukhovian boundary. Geobios, 48: 213-238.

[17] CÓZAR, P., SAID, I., SOMERVILLE, I. D., VACHARD, D., MEDINA-VAREA, P., RODRIGUEZ, S. and BERKHLI, M.,
2011. Potential foraminiferal markers for the Visean-Serpukhovian and Serpukhovian-Bashkirian boundaries-
A case-study from central Morocco. Journal of Paleontology, 85: 1105-1127.

[18] DUTKEVICH, G. A., 1934. On the stratigraphy of the Middle Carboniferous of the Urals. Leningrad: Trudy
Nauchno-Issledovatelskogo Geologo-Razdevodchnogo Instituta, Seriya A, vyp. 55, 41 pp. [in Russian with
French summary]

[19] EINOR, O. L., 1992. Problems in subdivision of the Bashkirian Stage in its type region (Gornaya Bashkiria).
Byulleten Moskovskogo Obshchestva Ispytatelei Prirody. Otdel Geologicheskiy, 67: 67-79. [in Russian]

[20] EINOR, O. L., FURDUI, R. S. and ALEKSANDROV, V. A., 1973. Syuranian Horizon and the problem of the
boundary between the Lower and Middle Carboniferous in the South Urals. In: Einor O. L., Ed., Materialy po
geologii, gidrogeologii, geokhimii i geofizike Ukrainy, Belorussii, Armenii, Urala, Kazakhstana i Sibiri. Sbornik
nauchnykh rabot, 9, 92-102. Kiev: Kiev State University. [in Russian]

[21] ELLISON, S. P. and GRAVES, R.W., 1941. Lower Pennsylvanian (Dimple Limestone) conodonts of the Marathon
region, Texas. Columbia: Missouri University, School of Mines and Metallurgy, Bulletin 14, 21 pp.

[22] FLÜGEL, E., 2010. Microfacies of carbonate rocks. Berlin: Springer-Verlag, 984 pp.
[23] GANELINA,  R.  A.,  1951.  Eostaffellins  and millerellins  of  the  Visean and Namurian  stages  of  the  Lower

Carboniferous  on  the  western  flank  of  the  Moscow  Basin.  Trudy  Vsesoyuznogo  Neftyanogo  Nauchno-
Issledovatel'skogo Geologo-Razvedochnogo Instituta (VNIGRI), Novaya Seriya, 56: 179-210. [In Russian]

[24] GIBSHMAN, N. B., 2001. Foraminiferal biostratigraphy of the Serpukhovian Stage stratotype (Zaborie Quarry,
Moscow Basin). Newsletter on Carboniferous Stratigraphy, 19: 31-34.

[25] 2003.  Foraminifers  from  the  Serpukhovian  Stage  stratotype,  Zaborie  Quarry  site  (Moscow  region).
Stratigraphy and Geological Correlation, 11: 36-60.

[26] GOROZHANINA, E. N., 2000. Composition of sandstones of the Late Devonian Zilair Formation as an indication
of the process of the arc-continent collision in the South Urals. In: Koroteev, V.A., Ed., Collision Stage of the
Evolution of Mobile Belts, 33-36.Yekaterinburg: Institute of Geology and Geochemistry, Abstracts of the 6th
Zavaritskii Conference. [in Russian]

[27] GOROZHANINA, E. N. and PAZUKHIN, V. N., 2007. Stages in activation of geodynamic processes in the Late
Devonian-Middle Carboniferous time on the western slope of the Zilair Megasynclinorium, and their conodont-
based  dating.  In:  Puchkov,  V.  N.,  Ed.,  Geologicheskii  sbornik.  Informatsionnye  materialy.  Rossiiskaya
Akademiya Nauk, Ufimskiy Nauchnyi Tsentr, Institut geologii, vol. 6: 55-64. [in Russian]

[28] GOROZHANINA, E.  N.,  PAZUKHIN, V.  N.  and PUCHKOV, V.  N.,  2010. The paleogeodynamic conditions of
redeposition of conodont elements in the Late Devonian-Early Carboniferous sediments of the southern Urals.
Doklady Earth Sciences, 432: 560-564.



[29] GOROZHANINA,  Y.  N.,  KULAGINA,  E.  I.,  BROWN,  D.,  ALVAREZ-MARRON,  J.  and  PAZUKHIN,  V.  N.,  2001.
Lithofacial and paleontological characterization of the Lower and Middle Carboniferous of the Kuruil River
(South Urals). In: Puchkov, V. N. and Salikhov, D. N., Eds., Geology and prospects of expansion of the resource
base of Bashkortostan and adjacent regions, Rossiiskaya Akademiya Nauk, Ufimskiy Nauchnyi Tsentr, Institut
geologii, 130-140 pp. Materialy IV respublikanskoi geologicheskoi konferentsii, v. 1. [in Russian]

[30] GROZDILOVA, L. P., and LEBEDEVA, N. S. 1954. Foraminifers of the Lower Carboniferous and Bashkirian Stage
of  the  Middle  Carboniferous  of  the  Kolvo-Vishera  region.  Trudy  Vsesoyuzhogo  Neftyanogo  Nauchno-
Issledovatel'skogo Geologo-Razvedochnogo Instituta (VNIGRI), Mikrofauna SSSR, Sbornik 7, Novaya Seriya,
81: 4-235. [in Russian]

[31] GROZDILOVA, L. P., LEBEDEVA, N. S., LIPINA, O. A, MALAKHOVA, N. P., MIKHAILOVA, E. P., CHERMNYKH, V. A.,
POSTOJALKO, M. V., SIMONOVA, E. G., SINITSINA, Z. A. and SHCHERBAKOVA, M. V., 1975. Foraminifera. In:
Sultanaev,  A.  A.,  Ed.,  Paleontological  atlas  of  Carboniferous  deposits  of  the  Urals,  27-64.  Leningrad:
Ministerstvo Geologii SSSR, Vsesoyuznyi Neftyanoy Nauchno-Issledovatel'skiy Geologo-Rzavedochnyi Institut
(VNIGRI), 383. [in Russian]

[32] HARRIS, R. W. and HOLLINGSWORTH, R. V., 1933. New Pennsylvanian conodonts from Oklahoma. American
Journal of Science, 25: 193-204.

[33] HASS, W. H., 1953. Conodonts of the Barnett Formation of Texas. U. S. Geological Survey Professional Paper,
243-F: 69-94.

[34] HECKEL, P. H., BRENCKLE, P. L., LANE, H. R., RANKEY, E. C., WITZKE, B. J., BUNKER, B. J., MASTERS, J. M. and
LASEMI, Z., 2005. Stratigraphy and biostratigraphy of the Mississippian Subsystem (Carboniferous System) in
its type region, the Mississippi River Valley of Illinois, Missouri, and Iowa. Champaign: Illinois State Geological
Survey, Guidebook 34, 105 pp.

[35] HELMS, J., 1959. Conodonten aus dem Saalfelder Oberdevon (Thüringen). Geologie, 8: 634-677.
[36] HIGGINS, A. C., 1961. Some Namurian conodonts from North Staffordshire. Geological Magazine, 98: 210-214.
[37] 1975. Conodont zonation of the late Visean-earlyWestphalian strata of the south and central Pennines of

northern England. Bulletin of the Geological Survey of Great Britain, 53: 1-90.
[38] HIGGINS,  A.C.  and BOUCKAERT,  J.,  1968.  Conodont  stratigraphy and palaeontology of  the Namurian of

Belgium. Brussels: Service Géologique de Belgique, Mémoire 10, 64 pp.
[39] HODSON, F.,  1957. Marker horizons in the Namurian of Britain, Ireland, Belgium and western Germany.

Brussels: Association pour l'Etude de Paléontologie et de la Stratigraphie Houillères, Publication 24, 26 pp.
[40] HUDSON, R. G. S. and COTTON. G., 1943. The Namurian of Alport Dale, Derbyshire. Proceedings of the

Yorkshire Geological Society, 25: 142-143.
[41] IVANOVA, R. M., 1970. New species of archaediscids from the Visean of the South Urals. In: Breivel, M. G. and

Papulov, G. N., Eds., Materials on the paleontology of the Urals: 148-151. Sverdlovsk: Akademiya Nauk SSSR,
Uralskoe otdelenie, Institut Geologii i Geokhimii. [in Russian]

[42] KELLER,  B.  M.,  1949.  Paleozoic  flysch  formation  in  the  Zilair  Syncline  on  the  South  Urals  and  similar
formations. Trudy Instituta Geologicheskikh Nauk, Akademiya Nauk SSSR, Geologicheskaya Seriya 104, 34,
164 pp. [in Russian]

[43] KHVOROVA, I.  V., 1939. Lower Carboniferous deposits of the western slope of the Urals within southern
Bashkiria, Chkalov region and northern Kazakhstan. Byulleten Moskovskogo Obshchestva Ispytatelei Prirody.
Otdel Geologicheskii, 17: 58-83. [in Russian]

[44] 1961. Flysch and lower molasse formations of the South Urals. Moscow: Trudy Geologicheskogo Instituta,
Akademii Nauk SSSR, 37, 352 pp. [in Russian]

[45] KOCHETOVA,  N.  N.,  2008.  Ostracodes  in  the  Middle  Carboniferous  stratigraphy.  Novosti  Paleontologii  i
Stratigrafii, Vypusk 10-11, Prilozhenie k Zhurnalu Geologiya i Geofizika, 49: 137-140. [in Russian]

[46] KOREJWO, K., 1969. Stratigraphy and palaeogeography of the Namurian in the Polish Lowland. Acta Geologica
Polonica, 19: 609-709.

[47] KULAGINA, E. I.,  1988. Foraminiferal zonal complexes in the Serpukhovian deposits from the Sakmara-Ik
region of the South Urals. In: Chuvashov, B. I., Ed., Biostratigraphy and Lithology of the Late Paleozoic of the
Urals, 24-35. Sverdlovsk: Akademiya Nauk SSSR, Uralskoe Otdelenie. [in Russian]

[48] 2014. Biostratigraphy of the Serpukhovian in the Kugarchi section based on foraminifers. In: Puchkov, V. N.,
Ed.,  Geology,  mineral  resources,  and problems of  geoecology of  Bashkortostan,  the Urals and adjacent
regions, 62-66. Ufa: Materialy i doklady 10, Materialy Mezhregionalnoi nauchno-prakticheskoi konferentsii,
DizainPress. [in Russian]

[49] KULAGINA,  E.  I.  and  GIBSHMAN,  N.  B.,  2002.  Zonal  subdivision  of  the  Serpukhovian  Stage  based  on
foraminifers. In: Chuvashov, B. I. and Amon, E. O., Eds., Carboniferous stratigraphy and paleogeography of
Eurasia, collected papers, 183-192. Yekaterinburg: Institut Geologii i Geokhimii, Sbornik nauchnykh trudov. [in
Russian]



[50] KULAGINA, E. I. andNIKOLAEVA, S.V., 2016. The Kugarchi section in the Zilair Zone of the southern Urals
(Mississippian). In: Suttner, T. J., Kido, E., Königshof, P., Waters, J. A., Davis, L. and Messner, F., Eds., Planet
Earth in Deep Time. Palaeozoic Series. Devonian and Carboniferous, 192-193. Stuttgart: E. Schweizerbart'sche
Verlagsbuchhandlung (Nägele u. Obermiller).

[51] KULAGINA,  E.  I.  and  PAZUKHIN,  V.  N.,  1986.  On  biostratigraphy  of  the  Serpukhovian  of  the  Zilair
Megasynclinorium. In: Kozlov, V. I., Ed., Precambrian and Paleozoic of the southern Urals, 70-79. Ufa: BFAN
SSSR (Bashkirian Branch of the USSR Academy of Sciences). [in Russian]

[52] KULAGINA,  E.  I.,  GIBSHMAN,  N.  B.  and  NIKOLAEVA,  S.  V.,  2008.  Foraminifera-based  correlation  of  the
Chesterian in the Mississippian type region,  Illinois,  USA,  to the Serpukhovian of  Russia.  Newsletter  on
Carboniferous Stratigraphy, 26: 14-18.

[53] KULAGINA, E., NIKOLAEVA, S. , PAZUKHIN, V. and KOCHETOVA, N., 2014. Biostratigraphy and lithostratigraphy
of  the  Mid-Carboniferous  boundary  beds  in  the  Muradymovo  section  (South  Urals,  Russia).  Geological
Magazine, 151: 269-298.

[54] KULAGINA, E. I., PAZUKHIN, V. I., NIKOLAEVA, S. V. and KOCHETOVA, N. N., 2000. Biozonation of the Syuran
Horizon of the Bashkirian Stage in the South Urals as indicated by ammonoids, conodonts, foraminifers, and
ostracodes. Stratigraphy and Geological Correlation, 8: 38-56.

[55] KULAGINA, E. I., PAZUKHIN V. N., NIKOLAEVA, S. V., KOCHETOVA, N. N., ZAINAKAEVA, G. F., GIBSHMAN, N. B.
and KONOVALOVA, V. A. 2009. Serpukhovian and Bashkirian bioherm facies of the Kizil Formation in the
southern Urals. In: Puchkov, V. N., Kulagina, E. I., Nikolaeva, S. V., Kochetova, N. N. and Chernikov, A. P., Eds.,
Proceedings of the International Field Meeting "Carboniferous type sections in Russia and potential global
stratotypes", Southern Urals Session, Ufa-Sibai, 78-96. Ufa: DesignPolygraphService Ltd.

[56] KULAGINA, E. I., RUMJANZEVA, Z. S., PAZUKHIN, V. N. and KOTCHETOVA, N. N., 1992. The Mid-Carboniferous
boundary in the South Urals and Middle Tien Shan. Moscow: Nauka, 112 pp. [in Russian]

[57] LANE, H. R., 1967. Uppermost Mississippian and Lower Pennsylvanian conodonts from the type Morrowan
region, Arkansas. Journal of Paleontology, 41: 920-942.

[58] LANE, H. R. and MANGER, W. L., 1985. Toward a boundary in the middle of the Carboniferous (1975-1985):
Ten years of progress. Courier Forschungsinstitut Senckenberg, 74: 15-34.

[59] LANE, H. R. and STRAKA, J. J., II, 1974. Late Mississippian and Early Pennsylvanian conodonts, Arkansas and
Oklahoma. Boulder: Geological Society of America, Special Paper 152, 144 pp.

[60] LANE, H. R., BRENCKLE, P. L., BAESEMANN, J. F. and RICHARDS, B. C., 1999. The IUGS boundary in the middle
of the Carboniferous: Arrow Canyon, Nevada, USA. Episodes, 22: 272-283.

[61] LIBROVITCH,  L.  S.,  1947.  Goniatite  faunas of  the Carboniferous  of  the USSR and their  significance for
stratigraphy of these deposits. Byulleten Moskovskogo Obshchestva Ispytatelei Prirody, Otdel Geologicheskiy,
22: 51-68. [in Russian]

[62] LUDWIG,  R.,  1863.  Meer-Conchylien  aus  der  Productiven  Steinkohlenformation  an  der  Ruhr.
Palaeontographica,  10:  276-291.

[63] MANGER, W. L. and SAUNDERS, W. B., 1980. Lower Pennsylvanian (Morrowan) ammonoids from the North
American midcontinent. Journal of Paleontology, 54, Supplement 3: 1-56.

[64] NEMIROVSKAYA, T. I. and ALEKSEEV, A. S., 1993. Conodonts of the Bashkirian Stage of the Askyn section
(Gornaya Bashkiria). Byulleten Moskovskogo Obshchestva Ispytatelei Prirody, Otdel Geologicheskiy, 68: 65-
86. [in Russian]

[65] NEMIROVSKAYA,  T.  I.,  PERRET,  M.-F.  and  MEISCHNER,  D.,  1994.  Lochriea  ziegleri  and  Lochriea
senckenbergica-newconodont  species  from  the  latest  Visean  and  Serpukhovian  in  Europe.  Courier
Forschungsinstitut Senckenberg, 168: 311-317.

[66] NEMYROVSKA, T. I., 2005. Late Visean/Serpukhovian conodont succession from the Triollo section, Palencia
(Cantabrian Mountains, Spain). Scripta Geologica, 129: 13-89.

[67] NIGMADGANOV, I. M. and NEMIROVSKAYA, T. I., 1992. New conodont species from the Mid-Carboniferous
boundary deposits of South Tien Shan. Paleontologicheskiy Zhurnal, 3: 51-56. [in Russian]

[68] NIGMADZHANOV, I. M., NIKOLAEVA, S. V., KONOVALOVA, V. A. and ORLOV-LABKOVSKY, O., 2010. Integrated
ammonoid, conodont and foraminiferal stratigraphy in the Paltau section, Middle Tien Shan, Uzbekistan.
Newsletter on Carboniferous Stratigraphy, 28: 51-61.

[69] NIKOLAEVA,  S.V.,  1994.  Serpukhovian  and  Bashkirian  ammonoids  of  Central  Asia.  Moscow:  Trudy
Paleontologicheskogo Instituta Rossiiskoi Akademii Nauk, 259, 143 pp. [in Russian]

[70] 1995.  Ammonoids  from  the  Late  Lower  and  Early  Upper  Carboniferous  of  Central  Asia.  Courier
Forschungsinstitut Senckenberg, 179: 1-107.

[71] 1999. Ammonoids from the Bogdanovsky Horizon (Middle Carboniferous) of the South Urals. Paleontological
Journal, 33: 10-18.

[72] NIKOLAEVA, S. V. and KONOVALOVA, V. A., 2011. New Early Carboniferous and Bashkirian ammonoids from
the eastern slope of the South Urals. Paleontological Journal, 45: 135-142.



[73] NIKOLAEVA,  S.  V.  and  KULLMANN,  J.,  1998.  A  review  of  middle  Namurian  ammonoid  biostratigraphy.
Newsletters on Stratigraphy, 36: 117-144.

[74] NIKOLAEVA, S. V. and NIGMADGANOV, I. M., 1992. Lower-Middle Carboniferous boundary beds in the South
Tien-Shan. Izvestiya Akademii Nauk SSSR. Seriya Geologicheskaya, 36: 117-144. [in Russian]

[75] NIKOLAEVA, S. V., ALEKSEEV, A. S., KULAGINA, E. I., GIBSHMAN, N. B., RICHARDS, B. C., GATOVSKY, Y. A. and
KONOVALOVA, V. A., 2014. New microfacies and fossil records (ammonoids, conodonts, foraminifers) from the
Viséan-Serpukhovian boundary beds in the Verkhnyaya Kardailovka section. Newsletter on Carboniferous
Stratigraphy, 31: 43-51.

[76] NIKOLAEVA, S. V., ALEKSEEV, A. S., KULAGINA, E. I., RICHARDS, B. C., KONOVALOVA, V. A., KOSSOVAYA, O. L.,
WEYER, D. and JOACHIMSKI, M. ,  2015. Late Viséan-Serpukhovian deep-water fossil  assemblages on the
eastern slope of  the South Urals  (Verkhnyaya Kardailovka).  In:  Nurgaliev,  D.  K.,  Ed,  XVIII  International
Congress on the Carboniferous and Permian, Kazan 2015, Abstracts Volume, 136. Kazan: Kazan University
Press.

[77] NIKOLAEVA, S. V., KULAGINA, E. I., PAZUKHIN, V. N., KOCHETOVA, N. N. and KONOVALOVA, V. A., 2009.
Paleontology and microfacies of the Serpukhovian in the Verkhnyaya Kardailovka section, South Urals, Russia:
Potential candidate for the GSSP for the Viséan-Serpukhovian boundary. Newsletters on Stratigraphy, 43: 165-
193.

[78] PAZUKHIN, V. N.,  2011. LateVisean and Serpukhovian conodonts of the South Urals. In: Puchkov, V. N.,
Abdrakhmanov, R. F. and Seravkin, I. B., Eds., Geologicheskiy sbornik no. 9, Yubileinyi vypusk, 63-73. Ufa:
Institut Geologii. [in Russian]

[79] PAZUKHIN,  V.  N.  and GOROZHANINA,  Y.  N.,  2003.  Stratigraphy and facies  of  the Middle  Carboniferous
Unbetovo Formation of the Zilair Megasynclinorium, South Urals. In: Puchkov, V. N.,  Ed.,  Geologicheskiy
Sbornik no. 3. Informatsionnye materialy, 63-72. Ufa: Institut Geologii. [in Russian]

[80] PAZUKHIN, V. N. and KULAGINA, E. I., 2014. Carboniferous stratigraphy of the Zilair Synclinorium (South
Urals). Byulleten Moskovskogo Obshchestva Ispytatelei Prirody, Otdel Geologicheskiy, 89: 19-44. [in Russian]

[81] PAZUKHIN, V. N., KULAGINA, E. I., NIKOLAEVA, S. V., KOCHETOVA, N. N. and KONOVALOVA, V. A., 2010. The
Serpukhovian  Stage  in  the  Verkhnyaya  Kardailovka  section,  South  Urals.  Stratigraphy  and  Geological
Correlation, 18: 269-289.

[82] PHILLIPS, J., 1836. Illustrations of the geology of Yorkshire, part II. The Mountain Limestone District. London:
John Murray, 259 pp.

[83] 1841. Figures and descriptions of the Palaeozoic fossils of Cornwall, Devon, and West Somerset. London:
Longman, Brown, Green and Longmans, 231 pp.

[84] PONOMAREVA, G. YU. and ALEKSEEV, A. S., 2015. Ladeynaja Mountain. In: Ponomareva, G.Yu., Kossovaya, O.
L. and Khopta, I. S., Eds., Middle Urals, Carboniferous and Permian marine and continental successions, 92-
110. Perm: Aster, Field trip Guidebook of XVIII International Congress of the Carboniferous and Permian,
Kazan 2015.

[85] PONOMAREVA, G. YU., ALEKSEEV, A. S., KOSSOVAYA, O. L. and ISAKOVA, T. N., 2015. Mariinsky Log Section.
Serpukhovian, Bashkirian, Lower Moscovian. In: Ponomareva, G.Yu., Kossovaya, O. L. and Khopta, I. S., Eds.,
Middle Urals, Carboniferous and Permian marine and continental successions, 66-91. Perm: Aster, Field trip
Guidebook of XVIII International Congress of the Carboniferous and Permian, Kazan 2015.

[86] POPOV, A.  V.,  1979. Carboniferous ammonoids of  the Donets Basin and their  stratigraphic significance.
Vsesoyuznyi ordena Lenina nauchno-issledovatel'skii geologicheskii institut, Trudy, Novaia Seriya, 220: 1-106.
[in Russian]

[87] PUCHKOV, V. N., 2000. Paleogeodynamics of the South and Middle Urals. Ufa: Gilem, 146 pp. [in Russian]
[88] 2002. Paleozoic evolution of the East European continental margin involved in the Uralide Orogeny. In: Brown,

D.,  Juhlin,  C.  and  Puchkov,  V.,  Eds.,  Mountain  Building  in  the  Uralides:  Pangea  to  the  Present,  9-31.
Geophysical Monograph, 132. Washington: American Geophysical Union.

[89] QUINN, J. H., 1969. Biostratigraphy of the Morrow Group of northern Arkansas. Arkansas Academy of Science
Proceedings, 23: 183-191.

[90] RAMSBOTTOM, W. H. C., 1969a. Interim report of the Namurian working group. Sixième Congrès International
de Stratigraphie et de Géologie du Carbonifère, Sheffield 1967, Compte Rendu, 1: 71-78.

[91] 1969b.  The  Namurian  of  Britain.  Sixième  Congrès  International  de  Stratigraphie  et  de  Géologie  du
Carbonifère, Sheffield 1967, Compte Rendu, 1: 219-232.

[92] RAMSBOTTOM,  W.  H.  C.  and  SAUNDERS,  W.  B.,  1985.  Evolution  and  evolutionary  biostratigraphy  of
Carboniferous ammonoids. Journal of Paleontology, 59: 123-139.

[93] RAUSER-CHERNOUSOVA, D. M., 1928. On some Carboniferous ammonoids of Fergana. Izvestiya Assotsiatsii
Issledovatelskikh Institutov pri 1 Moskovskom Universitete: 164-178. [in Russian]

[94] 1937. Chapter II: Upper Paleozoic foraminifers. In: Fursenko, A. V., Ed., Guide to foraminifers from the oil-
bearing regions of the USSR, part 1, 129-302. Leningrad and Moscow: ONTI, NKTP, SSSR, Chief Editorial Staff
of Mining-Industry Literature. [in Russian]



[95] 1948a. Some new species of foraminifers from Lower Carboniferous deposits of the Moscow Basin. Trudy
Instituta Geologicheskikh Nauk, Akademiya Nauk SSSR, Vypusk 62, Geologicheskaya Seriya, 19: 227-238. [in
Russian]

[96] 1948b. Contributions to the foraminiferal fauna of the Carboniferous deposits of central Kazakhstan, Trudy
Instituta Geologicheskikh Nauk, Akademiya Nauk SSSR, Vypusk 66, Geologicheskaya Seriya, 21:1-27. [in
Russian]

[97] RAUSER-CHERNOUSOVA, D. M., BELYAEV, G. and REITLINGER, E. A., 1936. Upper Paleozoic foraminifers of the
Pechora region. Akademiya Nauk SSSR, Trudy Polarnoy Komissii, 28:159-232. [in Russian and German]

[98] RAUSER-CHERNOUSOVA, D. M., GRYZLOVA, N. D., KIREEVA, G. D., LEONTOVICH, G. E., SAFONOVA, T. P. and
CHERNOVA,  E.  I.,  1951.  Middle  Carboniferous  fusulinids  of  the  Russian  Platform and  adjacent  regions.
Moscow: Akademiya Nauk SSSR, Institut Geologicheskikh Nauk, Ministerstvo Neftyanoy Promishlennosti SSSR,
380 pp. [in Russian]

[99] REITLINGER, E. A., 1949. Smaller foraminifers in the lower part of the middle Carboniferous of the Middle Urals
and Kama River area. Izvestiya Akademii Nauk SSSR, Seriya Geologicheskaya, 6: 149-164. [in Russian]

[100] 1950. Foraminifers from middle Carboniferous deposits in the central part of the Russian Platform (exclusive
of  the  family  Fusulinidae).  Moscow:  Akademiya  Nauk  SSSR,  Trudy  Instituta  Geologicheskikh  Nauk,
Geologicheskaya Seriya 47, vyp. 126, 126 pp. [in Russian]

[101] 1956. Lasiodiscidae, a new family. Voprosy Mikropaleontologii, 1: 69-78. [in Russian]
[102] 1963. About one paleontological criterion of the establishment of the Lower Carboniferous boundaries on

foraminifers. Voprosy Mikropaleontologii, 7: 62-68. [in Russian]
[103] 1980. On the boundary between the Bogdanovkian and Krasnopolyanian (foraminifers of the Homoceras

Zone). Voprosy Mikropaleontologii, 23: 23-38. [in Russian]
[104] RHODES, F. H. T., AUSTIN, R. L. and DRUCE, E. C., 1969. British Avonian (Carboniferous) conodont faunas, and

their value in local and intercontinental correlation. London: Bulletin of the BritishMuseum (Natural History),
Supplement 5, 313 pp.

[105] RICH, M., 1980. Carboniferous calcareous Foraminifera from northeastern Alabama, south-central Tennessee,
and northwestern Georgia. Washington: Cushman Foundation for Foraminiferal Research, Special Publication
18, 84 pp.

[106] RICHARDS,  B.  C.,  LANE,  H.  R.  and  BRENCKLE,  P.  L.,  2002.  The  IUGS Mid-Carboniferous  (Mississippian-
Pennsylvanian) global boundary stratotype section and point at Arrow Canyon, Nevada, USA. In: Hills, L. V.,
Henderson, C. M. and Bamber, E. W., Eds., Carboniferous and Permian of the World, Proceedings of the XIV
ICCP, 802-831. Calgary: Canadian Society of Petroleum Geologists, Memoir 19.

[107] RICHARDS,  B.  C.,  NIKOLAEVA,  S.  V.,  KULAGINA,  E.  I.,  ALEKSEEV,  A.  S.,  GOROZHANIN,  V.  M.  and
GOROZHANINA, E. N., 2015. Volcanic ash and deep-water carbonates in Verkhnyaya Kardailovka section,
South Urals, Russia: A candidate for the basal Serpukhovian GSSP. In: Nurgaliev, D. K., Ed, XVIII International
Congress on the Carboniferous and Permian, Kazan 2015, Abstracts Volume, 159. Kazan: Kazan University
Press.

[108] ROTAI,  A.  P.,  1978.  Carboniferous  stratigraphy  and  proposed  International  Stratigraphic  Scale,  Eighth
International Congress on Carboniferous Stratigraphy and Geology, Moscow 1975, Compte Rendu, 1: 10-21.
[in Russian]

[109] ROUNDY, P. V., 1926. Conodonts. In: Roundy, P. V., Girty, G. H. and Goldman, M. I.,  Eds., Mississippian
formations of San Saba County, Texas, 8-17.Washington: U. S. Geological Survey, Professional Paper 146.

[110] RUAN, Y.-P., 1981. Carboniferous ammonoid faunas from Qixu in Nandan of Guangxi. Memoirs of the Nanjing
Institute of Geology and Palaeontology, 15: 153-232. [in Chinese]

[111] 1991. Lower Upper Carboniferous cephalopods of Nilka, western Xinjiang. Acta Paleontologica Sinica, 30: 186-
211. [in Chinese]

[112] RUAN,  Y.-P.  and ZHOU,  Z.-R.,  1987.  Carboniferous cephalopods in  Ningxia  Hui  Autonomous Region.  In:
Namurian Strata and Fossils of Ningxia, China, 55-177. Nanjing: Bureau of Geology and Mineral Resources,
Ningxia. [in Chinese with English summary]

[113] RUZHENCEV, V.  E.,  1937.  Abrief  review of  Upper Carboniferous and Lower Permian stratigraphy of  the
Orenburg  and  Aktyubinsk  regions.  Byulleten  Moskovskogo  Obshchestva  Ispytatelei  Prirody,  Otdel
Geologicheskiy,  15:  187-212.  [in  Russian]

[114] RUZHENCEV, V. E. and BOGOSLOVSKAYA, M. F., 1971. On the family Homoceratidae. Paleontologicheskiy
Zhurnal, 1971: 17-34. [in Russian]

[115] 1975.  On the family Reticuloceratidae and adjacent taxa.  Paleontologicheskiy Zhurnal,  1975:  46-61.  [in
Russian]

[116] 1978.  Namurian  stage  in  ammonoid  evolution.  Late  Namurian  ammonoids.  Moscow:  Trudy
Paleontologicheskogo  Instituta,  Akademiya  Nauk  SSSR,  167,  336  pp.  [in  Russian]



[117] SANZ-LÓPEZ,  J.,  BLANCO-FERRERA,  S.,  SÁNCHEZ  DE  POSADA,  L.  C.  and  GARCIA-LÓPEZ,  S.,  2007.
Serpukhovian conodonts from northern Spain and their biostratigraphic application. Palaeontology, 50: 883-
904.

[118] SAUNDERS, W. B. and RAMSBOTTOM, W. H. C., 1993. Re-evaluation of two Early Pennsylvanian (middle
Namurian) ammonoids and their bearing on mid-Carboniferous correlations. Journal of Paleontology, 67: 993-
999.

[119] SCHINDEWOLF, O. H., 1939. Zur Kenntnis von Pericleites Renz und verwandter paläozoischer Ammoneen.
Jahrbuch der Preußischen Geologischen Landesanstalt, 59 (for 1938): 423-455.

[120] SCHMIDT,  H.,  1925.  Die  carbonischen Goniatiten  Deutschlands.  Jahrbuch  der  Preußischen Geologischen
Landesanstalt, 45 (for 1924): 489-609.

[121] SEVASTOPULO,  G.  D.  and  BARHAM,  M.,  2014.  Correlation  of  the  base  of  the  Serpukhovian  Stage
(Mississippian) inNWEurope. Geological Magazine, 151: 244-253.

[122] SHENG, H.-B., 1987. Carboniferous ammonoids from the Jingyuan district, Gansu. Bulletin of the Institute of
Geology, Chinese Academy of Geological Sciences, 16: 143-193.

[123] SINITSYNA, Z. A., KULAGINA, E. I. and KLIMENKO, T. V., 1997. Visean Stage of the western slope of the South
Urals.  In:  Lozin,  E.  B.,  Masagutov,  R.  Kh.,  Yunusov,  M.  A.,  Tyurikhin,  A.  M.  and Morozova,  L.  V.,  Eds.,
Biostratigraphy and oil and gas potential of the Paleozoic Cisuralia, 21-31. Ufa: Bashnipineft, 93. [in Russian]

[124] SKOMPSKI, S., ALEKSEEV, A., MEISCHNER, D., NEMIROVSKAYA, T., PERRET, M.-F. and VARKER, W. J., 1995.
Conodont distribution across the Viséan/Namurian boundary. Courier Forschungsinstitut Senckenberg, 188:
177-209.

[125] STEPANOVA, T. I. and KUCHEVA, N. A., 2006. Section "Khudolaz" - The stratotypes of horizons of the Lower
Carboniferous subregional scheme for the eastern slope of the Urals. Litosfera, 2006: 45-75. [in Russian]

[126] SULEIMANOV,  I.  S.,  1948.  On some Lower  Carboniferous  foraminifers  of  the  Sterlitamak Region.  Trudy
Instituta Geologicheskikh Nauk, Akademiya Nauk SSSR, Vypusk 62, Geologicheskaya Seriya, 19: 44-45. [in
Russian]

[127] TCHERNYSHEVA, N. E., 1948. Some new species of foraminifers from the Visean Stage in the Makarovo
Region  (South  Urals).  Trudy  Instituta  Geologicheskikh  Nauk,  Akademiya  Nauk  SSSR,  Vypusk  62,
Geologicheskaya Seriya, 19: 246-250. [in Russian]

[128] ULRICH, E. O. and BASSLER, R. S., 1926. A classification of the toothlike fossils, conodonts, with descriptions
of American Devonian and Mississippian species. Washington: Proceedings of the United States National
Museum, 68, 63 pp.

[129] VDOVENKO,  M.  V.,  2000.  Atlas  of  Foraminifera  from the upper  Viséan and lower  Serpukhovian (Lower
Carboniferous) of the Donets Basin (Ukraine). Abhandlungen und Berichte für Naturkünde, 23: 93-178.

[130] 2013. Atlas of the Early Carboniferous Foraminifera of the Lvov-Volhynia Basin and Pre-Dobrogean Trough.
Kiev: Ukraine National Academy of Sciences, Institute of Geological Sciences, 127 pp. [in Russian]

[131] VISSARIONOVA, A. I., 1948. Primitive fusulinids from the Lower Carboniferous of the European part of the
USSR. Akademiya Nauk SSSR, Trudy Instituta Geologicheskikh Nauk, Geologicheskaya Seriya 62, 19: 216-226.
[in Russian]

[132] VOGES,  A.,  1959.  Conodonten  aus  dem Unterkarbon  I  und  II  (Gattendorfia-  und  Pericyclus-Stufe)  des
Sauerlandes. Paläontologische Zietschrift, 33: 266-314.

[133] VON MÖLLER,  V.  I.,  1879.  Die  Foraminiferen des  russischen Kohlenkalks.  St.-Pétersbourg:  Mémoires  de
l'Académie impériale des Sciences de St.-Pétersbourg, Série 7, 27 (5), 131 pp.

[134] WANG, M.-Q., 1981. Carboniferous ammonoids from Eastern Xinjiang. Acta Palaeontologica Sinica, 20: 468-
481. [in Chinese]

[135] WATERS, C. N., WATERS, R. A., JONES, N. S., CLEAL, C. J. and DAVIES, J. R., 2011. A revised correlation of
Carboniferous rocks in the British Isles. London: Geological Society of London Special Report 26, 186 pp.

[136] WIRTH,  M.,  1967.  Zur  Gliederung des höheren Palaeozoikums (Givet-Namur)  in  Gebeit  des Quinto Real
(Westpyrenaen) mit Hilfe von Conodonten. Neues Jahrbuch für Geologie und Paläontologie. Abhandlungen,
127: 179-244.

[137] YANG, F.-Q., 1987. Early Late Carboniferous ammonoids from Zhongwei, Ningxia Autonomous Region, China.
Geoscience, 1: 157-172.

[138] ZAKHAROV,  E.  F.,  1971.  New  Carboniferous  ammonoids  from  the  Karachatyr  Range  (South  Fergana).
Uzbekskii Geologicheskiy Zhurnal, 1971: 92-96. [in Russian]

[139] ZIEGLER,  W.,  1960.  Die  Conodonten  aus  den  Geröllen  des  Zechsteinkonglomerates  von  Rossenray
(südwestlich Rheinberg/Niederrhein). Fortschritte in der Geologie von Rheinland undWestfalen, 6: 391-405.

[140] ZUFFA, G. G., GIBIN, U. and DIGIULIO, A., 1995. Arenite petrography in sequence stratigraphy. Journal of
Geology, 103: 451-459.


