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The results of the biostratigraophic dating the Upper Paleozoic succession in 7933/4-U-3 Well, Barents Sea,

Norway are presented. 11 core samples were processed and all of them yield datable foraminifera and algae.

The biostratigraphy reveales the Upper Gzhelian through Lower Sakmarian succession in the well. The late Gzhelian, late
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180-170 m depth and at 139 m depth are suggested. The data provide precise correlation with standard type sections of the

Upper Paleozoic succession of the Russian Platform and Urals.
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FUSULINID BIOSTRATIGRAPHIC DATING (FORAMINIFERA and ALGAE) OF
UPPER PALEOZOIC FROM 7933/4-U-3 WELL, BARENTS SEA, NORWAY

1. Introduction

The core samples for foraminiferal and algal biostratigraphic analyses were studied from the
7933/4-U-3 well. Elleven samples were processed from small 2x5 cm cores. All samples yield

identifiable formainifera and algae.

2. Biostratigraphic dating and discussion: Foraminifera and algae

Foraminifers were the primary chronostratigraphic tool for subdivision and correlation of
Carboniferous-Permian strata within the entire Pangae margins (Ross, 1995) including Timan-Pechora
and Barents Sea (Davydov, 1996, 1997, 1998; Grozdilova, 1966; Grozdilova and Lebedeva, 1961;
Konovalova, 1991; Nilsson and Davydov, 1997; Nilsson et al., 1991). Overall, 46 foraminiferal zones
are established for the entire Carboniferous with an average duration of 1.5-2.0 Ma. The zonation in
Pennsylvanian is quite refined with zones duration between 0.2 Ma to 1.5 Ma and in Cisuralian it is
1 to 2 Ma (Davydov et al., 2012; Henderson et al., 2012). Foraminifers provided direct correlation of
the Barents Sea region succession the Pennsylvanian-Cisuralian type sections in the Moscow Basin

and Urals (Davydov, 1997; Nilsson and Davydov, 1997).

3. Material
11 samples were sliced into the thin plates to make oriented thin-sections. Totally 103 thin-sections
were prepared for this study. 85 fossil taxa were identified. Among them, one taxon of incertus cedus

(Microcodium), seven species of algae, 28 taxa of smaller foraminifera and 49 species of fusulinids.
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4. Biostratigraphy and correlation

Three assemblages are recognized in the studied succession. The first one found in the depth 192.42
through 171.43 m and belongs to the upper Gzhelian. The second assemblage recovered in the depth
169.81 though 139.55 m is of upper Asselian and the fusulinids at the depth 138.46 up to the depth

96.8 belong to lower Sakmarian (Table 1).

Depth 192.42-171.43 m - Upper Gzhelian, Upper Pennsylvanian

A very diverse and abundant assemblage recorder in the depth and includes numerous Microcodium,
algae, smaller foraminifera and fusulinids:

Algae: Anchicodium gracilis Johnson, Anchicodium johnsoni Endo, Epimastopora japonica
(Endo), Epimastopora symmetrica (Johnson), Ungdarella uralica Maslov,

Smaller foraminifera: Tolypammina sp., Glomospira pusiliformis Reitlinger, Ammovertella
sp., Endothyra sp., Globivalvulina mosquensis Reitlinger, Globivalvulina granulosa
Reitlinger, Globivalvulina rauserae Reitlinger, Globivalvulina pergrata Konovalova,
Nodosinelloides aequiampla Zolotova, Tezaquina sp., Protonodosaria praecursor (Rauser),
Palaeotextularia sp ., Palaeotextularia angusta Reitlinger, Palaeotextularia gibbosaeformis
Reitlinger, Palaeotextularia vulgaris Reitlinger, Cimmacammina procera Reitlinger,
Cimmacammina elegantula Reitlinger, Raphconilia sp., Raphconilia modificata (Potievskaya),
Raphconilia recta (Potievskaya), Tetrataxis paraconica Reitlinger,

Fusulinids: Eostaffella acutissima Kireeva, Eostaffella korobcheevi Rauser, Millerella
symmetrica Manukalova, Novella? sp., Ozawainella nikitovkensis (Brazhnikova), Grovesella
tabasensis Davydov & Arefifard, Grovesella nevadaensis Davydov, Schubertina sp.,
Schubertina znensis (Rauser), Schubertina bluensis (Ross & Sabins), Schubertella galinae
Safonova, Schubertella subkingi Putrja, Schubertella pseudomagna Putrja & Leontovich,
Schubertella mosquensis Rauser, Parastaffella timanica Rauser, Kanmeraia pulchra (Rauser &
Belyaev), Kanmeraia annae (Grozdilova), Schellwienia uberata (Konovalova), Schellwienia

ordinata (Konovalova), Schellwienia lauta (Konovalova), Schellwienia rara (Konovalova),
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Schellwienia ordinata (Konovalova), Schellwienia vozeiensis (Konovalova), Schellwienia

salukaensis (Konovalova), Schellwienia krushiensis (Alksne).

Most of the smaller foraminifera are long ranging taxa. Nevertheless, some specis of smaller
foraminifera, such as Nodosinelloides aequiampla and Protonodosaria praecursor generally
known to occur in the Permian, however, their FAD (first appearrence datum) is documented
in upper Gzhelian of Timan-Pechora and Barents Sea (Davydov, 1997; Groves and Wahlman,
1997). Tezaquina usually considered Permian taxon (Vachard and Montenat, 1981), but has
also been found in the upper Gzhelian in the well 7128/6-1 in Barents Sea (Groves &
Wahlman, 1997). Similarly, Raphconilia modificata and Raphconilia recta that originally have

been described from upper Ghelian and lower Permian in Donets Basin, were found in the
upper Gzhelian of Central Asia (Davydov, 1988) and the Gzhelian and Asselian in Barents Sea

(Groves & Wahlman, 1997).

The most significant taxa that designate the exact age are numerous Schellwienia, that dominate in the
assemblage. The majority of them were first described from upper Gzhelian and lower Asselian in
Timan Pechora Basin, but the FAD of these species is in the upper Gzhelian. The species Schellwienia

krushiensis is widely distributed in the upper Gzhelian in Southern Urals, Donets Basin and
Central Asia (Davydov, 1986a, b; Davydov, 1990; Davydov, 1992) and also from upper
Gzhelian in Spitsbergen (Nilsson and Davydov, 1997). The age of the assemblage is precisely

of late Asselian.

The algae recovered in this assemblage does not provide a precise age. The precence of green

algae Epimastopora suggests warm water environments.

Depth 169.81-139.55 m - Upper Asselian, lower Cisuralian

The following fusulinids and algae were recovered in this depth:
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Grovesella tabasensis Davydov & Arefifard
Grovesella nevadaensis Davydov
Schubertina bluensis (Ross & Sabins)
Schubertella mjachkovensis Rauser
Kanmeraia annae (Grozdilova)

Kanmeraia plicata (Shamov & Scherbovich)
Kanmeraia delicata (Skinner & Wilde)
Kanmeraia thompsoni (Skinner & Wilde)
Schellwienia katchgortica (Konovalova)
Schellwienia agnata (Konovalova)
Schellwienia urbana (Konovalova)
Schellwienia venusta (Konovalova)
Schellwienia biconica (Scherbovich)
Schellwienia ossinovkensis (Scherbovich)
Schellwienia nenetskensis (Grozdilova)
Algae:

Anchicodium johnsoni Endo

Tubiphytes obscurus Maslov

This assemblage is less diverse but includes quite diagnostic forms. Some of the species, such as
Grovesella tabasensis, Grovesella nevadaensis, Schubertina bluensis and Kanmeraia annae are
ranging from the previous assemblage. Schubertella mjachkovensis is long ranging species.
Kanmeraia plicata has been originally described from upper Asselian and lower Sakmarian in the
Urals (Shamov & Scherbovich, 1949) and distributed in these stratigraphic horizons in Timan-
Pechora and Barents Sea (Konovalova, 1991; Davydov, 1997; Nillson & Davydov, 1997). Kanmeraia

delicata and Kanmeraia thompsoni were first described from zones A and B of McCloud Limestone,
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Shasta Lake, California (Skinner and Wilde, 1965), that correlated with Asselian of the Urals
(Davydov, 1996). These species have also been found in upper Asselian and lower Sakmarian in
Kolguev Island (S. Barents Sea) and Spitsbergen (Davydov, 1997; Nilsson & Davydov, 1997). The
most diagnostic component of the assemblage are the dominant Schellwienia. Most of these species
are endemic forms described from the upper Asselian of Timan-Pechora (Grozdilova & Lebedeva,
1961; Konovalova, 1991; Davydov, 1997) and Spitsbergen (Nilsson & Davydov, 1997). Two species,
Schellwienia biconica and Schellwienia ossinovkensis are designated from upper Asselian in Russian
Paltform (Rauser-Chernousova and Shcherbovich, 1958) and also found in upper Asselian in the
Urals (Chuvashov et al., 1990; Davydov, 1986b). Therefore the age of the assemblage is late

Asselian.

Depth 138.46-96.8 m — Lower Sakmarian, lower Cisuralian
The assemblage of this zone possessed the following species:
Globivalvulina mosquensis Reitlinger
Globivalvulina granulosa Reitlinger
Globivalvulina pergrata Konovalova
Nodosinelloides netchaevi (Cherdyntsev)
Geinitzina sp.

Tesaquina clivuli Vachard & Monterat
Protonodosaria praecursor (Rauser)
Protonodosaria rauserae Gerke
Palaeotextularia decurta Reitlinger
Raphconilia modificata (Potievskaya)
Raphconilia recta (Potievskaya)

Grovesella tabasensis Davydov & Arefifard
Grovesella nevadaensis Davydov

Schubertella subkingi Putrja
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Schubertella pseudomagna Putrja & Leontovich
Schubertella mosquensis Rauser

Kanmeraia annae (Grozdilova)

Schwagerina scheljarensis (Konovalova)
Timanites pensus (Grozdilova & Lebedeva)
Timanites duplex (Grozdilova & Lebedeva)
Timanites elatus (Grozdilova & Lebedeva)
Timanites domesticus (Grozdilova & Lebedeva)
Timanites chinensis (Chen sensu Grozdilova & Lebedeva)
Timanites paraduplex (Grozdilova & Lebedeva)
Eopartafusulina plicata (Grozdilova & Lebedeva)
Eoparafusulina tschernyshewi (Schellwien)
Waeringella shoriensis Konovalova

Vernuilites verneuili (Moeller)

Algae Arhaelithophyllum sp.

All smaller foraminifera and the species of genera Grovesella, Schubertella and Kanmeraia
range from the previous assemblage (Table 1). A very distinguishing Timanites and
Eopartafusulina such as Timanites duplex, Timanites elatus, Timanites domesticus,
Timanites chinensis, Timanites paraduplex, Eopartafusulina plicata, and
Eoparafusulina tschernyshewi characteristic forms for the entire Tastubian, lower
Sakmarian in Timan-Pechora, Barents Sea and Spitsbergen (Grozdilova & Lebedeva,
1961; Davydov, 1997; Nilsson & Davydov, 1997). Schwagerina scheljarensis and
Waeringella shoriensis described from upper Tastubian in Timan-Pechora and also
reported from this horizon in south Barent Sea (Davydov, 1997; Konovalova, 1991).

Vernuilites verneuili is the index-species of the upper Tastubian fusulinid zone in the
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Urals (Rauser-Chernousova, 1965). All in all the age of this assemblage is late

Tastubian, early Sakmarian.

5. Correlation
Figure 2 provides the correlation of 7933/4-U-3 Well with regional sections in Spitsbergen, Bjgrngya,

North Greenland and with international stratotype sections the Russian Platform and Southern Urals.

6. ACKNOWLEDGEMENTS

Atle Mgark provided the log, sedimentological and sequence stratigraphic information from the well

and discusses some problems that arose during this study.

7933/4-U-3 Well fusulinids-algal biostratigraphy Page 10



7. REFERENCES

Chuvashov, B.l., Djupina, G.V., Mizens, G.A., Chernykh, V.V., 1990. The Key-sections of Upper
Carboniferous and Lower Permian in the western slope of Urals and Preurals. . Institute of
Geology and geochemistry of Uralian Branch of Russian Academy of Sciences, Ekaterinburg.

Davydov, V.l., 1986a. Fusulinids of Carboniferous-Permian boundary beds of Darvas., In: B.l
Chuvashov, E.Y.L., and V.I. Davydov (Ed.), Carboniferous/Permian Boundary beds of the Urals,
Pre-Urals area and Central Asia. Nauka Publishing House, Moscow, pp. 103-125 (In Russian.).

Davydov, V.l., 1986b. Upper Carboniferous and Asselian fusulinids of the Southern Urals, In:
Chuvashov, E.Y.L.a.V.1.D. (Ed.), Carboniferous--Permian Boundary beds of the Urals, Pre-Urals
and Central Asia. Nauka Publishing House, Moscow, pp. 77-103 (In Russian)

Davydov, V.l., 1988. Archaediscids in the Upper Carboniferous and Lower Permian. Revue de
Paleobiologie spec. v. 2, 39-46.

Davydov, V.l., 1990. Zonal fusilinid subdivisions of Gzhelian in Donets Basin and Pre-Donets Trough,
Problems of Modern Micropaleontology. Nauka, Leningrad, pp. 52-69.

Davydov, V.1., 1992. Subdivision and correlation of Upper Carboniferous and Lower Permian deposits in
Donets Basin according to fusulinid data. Soviet Geology, 53-61. (In Russian.)

Davydov, V.l., 1996. Fusulinid biostratigraphy and correlation of Moscovian-Guadalupian North
American, Tethyan and Boreal (Russian Platform/Uralian) standards. Permophiles, 47-52.

Davydov, V.1., 1997. Fusulinid biostratigraphy of the Upper Paleozoic of the Kolguev Island and Franz
Josef Land Archipelago., In: Belonin, M.D., Kirichkova, A.l. and Kozlova, G.E (Ed.),
Biostratigraphy of the oil-bearing basins. Transactions of First International symposium. VNIGRI,
St. Petersburg, pp. 40-59. (In Russian.).

Davydov, V.l., 1998. Fusulinid biostratigraphic dating of the Upper Paleozoic successions in wells
7128/6-1, Finnmark Platform, Barents Sea shelf., Unpublished Permian Research Institute report,
p. 153 pp.

Davydov, V.1, Korn, D., Schmitz, M.D., 2012. The Carboniferous Period, In: Gradstein, F.M., Ogg, J.G.,
7933/4-U-3 Well fusulinids-algal biostratigraphy Page 11




Schmitz, M.D., Ogg, G. (Eds.), The Geologic Time Scale 2012. Elsevier, Amsterdam, pp. 603-
651.

Groves, J.R., Wahlman, G.P., 1997. Biostratigraphy and evolution of Late Carboniferous and Early
Permian smaller foraminifers from the Barents Sea (offshore Arctic Norway). Journal of
Paleontology 71, 758-779.

Grozdilova, L.P., 1966. Foraminifery verkhnego karbona severnogo Timana. Foraminifera of the upper
Carboniferous of the northern Timan range., Trudy Vsesoyuznogo Neftyanogo Nauchno-
Issledovatel'skogo Geologorazvedochnogo Instituta. Nedra, Leningrad, pp. 254-331.

Grozdilova, L.P., Lebedeva, N.S., 1961. Lower Permian foraminifers of North Timan, In: anonimmous
(Ed.), Transactions of VNIGRI, pp. 161-283. pl. 161-123 (In Russian).

Henderson, C.M., Davydov, V.l., Wardlaw, B.R., 2012. The Permian Period. Elsevier, Oxford.

Konovalova, M.V., 1991. Stratigraphy and fusulinids of Upper Carboniferous and Lower Permian of
Timan-Pechora oil- and gasbearing province. Nedra Publishing House, Moscow.

Nilsson, 1., Davydov, V.I., 1997. Fusulinid biostratigraphy in Upper Carboniferous (Gzhelian) and Lower
Permian (Asselian-Sakmarian) succession in Spitsbergen, Arctic Norway. Permophiles, 18-27.

Nilsson, I., Hakansson, E., Madsen, L., Schack Pedersen, S.A., Stemmerik, L., 1991. Stratigraphic
significance of new fusulinid samples from the upper Palaeozoic Mallemuk Mountain Group,
North Greenland. Rapport - Gronlands Geologiske Undersogelse (1964) 150, 29-32.

Rauser-Chernousova, D.M., 1965. Foraminiferi stratotipicheskogo razreza sakmarskogo yarusa (r.
Sakmara, Yuzhnyj Ural). Foraminifers from the Sakmarian type section (Sakmara River, S. Urals).
. Nauka, Moscow.

Rauser-Chernousova, D.M., Shcherbovich, S.F., 1958. o shvagerinovom gorizonte tsentral'noi chasti
Russkoi Platformy. About schwagerins horizons in the Central part of the Russian Platform, In:
Menner, V.V. (Ed.), Transactions of Geological Institute, Academy of Sciences of the USSR.
Academy of Sciences of the USSR, Moscow, pp. 3-56 (In Russian).

Ross, C.A., 1995. Permian fusulinaceans, In: Scholle, P.A., Peryt, T.M., Ulmer-Scholle, D.S. (Eds.),

7933/4-U-3 Well fusulinids-algal biostratigraphy Page 12



Permian of Northern Pangea. Vol. 1. Paleogeography, Paleoclimate, Stratigraphy. Springer-
Verlag, Berlin, pp. 167-185.
Skinner, J.W., Wilde, G.L., 1965. Permian biostratigraphy and fusulinid faunas of the Shasta lake area,
Northern California. University of Kansas Paleontological Contributions, Paper Article 6, 1-98.
Vachard, D., Montenat, C., 1981. Biostratigraphie, micropaleontologie et paleogeographie du Permien de
la region de Tezak (Montagnes Centrales d'Afghanistan). Biostratigraphy, micropaleontology and
paleogeography of the Permian of the Tezak region, Central Mountains of Afghanistan.

Palaeontographica. Abteilung B: Palaeophytologie 178, no.1-3, 88.

7933/4-U-3 Well fusulinids-algal biostratigraphy Page 13



7933/4-U-3 Legend:

A. Mark 2015 Summary cores, NPD 2015
[ ] Sandstone

MAAA - Shale/claystone

=Y Limestone

F~—4 Dolomite

£~ Siderite

Chert

348 m water depth s Col

o | Till Calcite cemented

)w-| API drilling, no coring Siderite/siderite cemented

Iregular silicied area with gypsum

Gypsum vains

Glauconite

Sulphur

Coal debris/coal shale

Paleosol

Stylolites

Oil show

Bivalve

SBivalve (uncertain)

Brachiopod

Echinoderm

Gastropod

Silica sponge

%= Sponge, uncertain (?Palaeoaplysina)

Bioherm

Coral-rugosa

Coral-colonial

Bryozoa

Fusulinids

Plant debris

Roots . .

77 §4() Bioturbation (increasing) upper Tastubian, Lower Sakmarian
TTTO Zoophycos

— Coral-colonial

Vikinghggda Fm.

@{}(]%(B;#;nuo vo |

Kapp Starostin Fm.

=70 01=<8o )

100 -

[l

10 /=
I

20 e

Schwagerina scheljarensis Verneuilites verneuili

Shikhanian, Upper Asselian

@rn Formation

70 £
1T

80 1=

CO:O) O‘\/\* & f Cyi8X 192.42 1 apgg 03
%%Ogg -/ Epimastopora japonica
200 )0

M |si f.m c|Cgl
m |Sandstone g

< Studied Fusulinid samples

Microcodium

et
e AR P
Schellwienia salukaensis

Schellwienia vozeiensis
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Taxa Author Gzhelian Asselian Tastubian
Insertus cedus
Microcodium X
Smaller Foraminifera
Tolypammina sp. X
Glomospira pusiliformis Reitlinger X
Ammovertella sp. X
Endothyra sp. X
Globivalvulina mosquensis Reitlinger X X
Globivalvulina granulosa Reitlinger X X X X X
Globivalvulina rauserae Reitlinger X
Globivalvulina pergrata Konovalova X
Nodosinelloides aequiampla Zolotova X
Nodosinelloides sexangulata Zolotova X
Nodosinelloides netchaevi (Cherdyntsev) X
Geinitzina sp. X
Tesaquina sp. X X X
Tesaquina clivuli Vachard & Monterat X
Protonodosaria praecursor (Rauser) X X X
Protonodosaria rauserae Gerke X
Deckerella mirabilis Reitlinger X X
Palaeotextularia sp. X X X X
Palaeotextularia angusta Reitlinger X X
Pal ularia gibt 'mis Reitlinger X X
Palaeotextularia vulgaris Reitlinger X
Palaeotextularia decurta Reitlinger X
Cimmacammina procera Reitlinger X X
Cimmacammina elegantula Reitlinger X
Raphconilia sp. X X
Raphconilia modificata (Potievskaya) X X
Raphconilia recta (Potievskaya) X X X
Tetrataxis paraconica Reitlinger X
Fusulinids
Eostaffella acutissima Kireeva X
Eostaffella korobcheevi Rauser X
Millerella symmetrica Manukalova
Novella? sp. X X
Ozawainella nikitovkensis (Brazhnikova) X
Grovesella tabasensis Davydov & Arefifard X X X X X
Grovesella nevadaensis Davydov X X X X X
Schubertina sp. X X X
Schubertina znensis (Rauser) X X
Schubertina bluensis (Ross & Sabins) X X
Schubertella galinae Safonova X
Schubertella mjachkovensis Rauser X
Schubertella subkingi Putrja X X
Schubertella pseudomagna Putrja & Leontovich X
Schubertella mosquensis Rauser X
Parastaffella timanica Rauser X
Kanmeraia pulchra (Rauser & Belyaev) X
Kanmeraia annae (Grozdilova) X X X X
Kanmeraia plicata (Shamov & Scherbovich) X X
Kanmeraia delicata (Skinner & Wilde) X
Kanmeraia thompsoni (Skinner & Wilde) X
Schellwienia uberata (Konovalova) X X X
Schellwienia ordinata (Konovalova) X
Schellwienia lauta (Konovalova) X
Schellwienia rara (Konovalova) X X
Schellwienia ordinata (Konovalova) X
Schellwienia vozeiensis (Konovalova) X X
Schellwienia salukaensis (Konovalova) X X X
Schellwienia krushiensis (Alksne) X
Schellwienia katchgortica (Konovalova) X X
Schellwienia agnata (Konovalova) X
Schellwienia urbana (Konovalova) x cf.
Schellwienia venusta (Konovalova) X
Schellwienia biconica (Scherbovich) X
Schellwienia ossinovkensis (Scherbovich) X
Schellwienia nenetskensis (Grozdilova) X
Schwagerina exuberata (Shamov)
Schwagerina nux (Schellwien)
Schwagerina scheljarensis (Konovalova) X
Timanites pensus (Grozdilova & Lebedeva) X X
Timanites duplex (Grozdilova & Lebedeva) X X X X
Timanites elatus (Grozdilova & Lebedeva) X
Timanites domesticus (Grozdilova & Lebedeva) X X
Timanites chinensis (Chen sensu Grozdilova & Lebedeva) X X
Timanites paraduplex (Grozdilova & Lebedeva) X X X
Eopartafusulina plicata (Grozdilova & Lebedeva) X
Eoparafusulina tschernyshewi (Schellwien) X
Waeringella shoriensis Konovalova X X
Vernuilites verneuili (Moeller) X
Algae
Anchicodium gracilis Johnson X
Anchicodium johnsoni Endo X X
Epimastopora japonica (Endo) X
Epimastopora symmetrica (Johnson) X
Ungdarella uralica Maslov X
Tubiphytes obscurus Maslov X
Arhaelithophyllum sp. X X
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