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Palaeogeogr aphy and marine connections of the Middle Russian Sea acr oss
the Middle Jurassic: cephalopod-based model [oral presentation]

A.P. lppolitov! & D. B. Gulyaev ?

1 Geological Institute of RAS, 7 Pyzhevski lane, 119017 Moscow, Russia, ippolitov.ap@gmail.com; 2Commission
on the Jurassic System of 1SC of Russia, 25-7 Chekhov Street, 150054 Yaroslavl, Russia, dbgulyaev@gmail.com

The Middle Russian sea is a Mesozoic marine basin with changing outlines, which occupied most
territory of the East European platform during the Jurassic-Cretaceous. Middle Jurassic epoch was the
time of establishing the marine environment over the territory, and eustatic fluctuations superimposed
by non-uniform tectonic development produced a basically complicated and quicky changing
palaeogeogrpahical picture. However, existing palacogeographic models either generalize data up to
stages (or even joining sequent stages — e.g. PALEOMAP project by C. R. SCOTESE), or postulate
nominally isolated time slices, but in fact providing some generalized pictures around the reference age
(R. BLACKEY reconstructions). Most detailed maps are available from the regional literature
(SASONOVA & SASONOV 1967), but their stratigraphic and dataset backgrounds are clearly outdated
now. All this leads to a paradox: any of the existing reconstructions, despite being substantiated by a
huge massive of primary geological data, when taken for research purpose without proper critical
analysis of primary data on a certain interval under consideration, can be essentially wrong as the
generalized picture may deviate significantly from the reality.

Our study is based on the materials collected through extensive fieldworks of 2012-2017, covering most
part of East European platform together with its southern framing (North Caucasus and Crimea).
Together with literature data analysis, it allows to propose a holistic scenario of the paleogeographic
evolution of the Middle Russian sea across the Aalenian-Early Callovian time as a series of
paleogeographic maps, reconstructing principal marine connections of the Middle Russian Sea
(schematic summary is on Fig. 1). The highlights, directly appealing to our own materias, are listed
below.

1. Wide marine transgression from Tethys to the eastern part of Russian platform started in the Lower
Bajocian (Discites?Laeviuscula Chrons), not in the Late Bgjocian (Garantiana Chron) as it was
considered for ages. In 2016-2017 a diverse belemnite assemblage was discovered in the lower part of
marine succession in the Lower Volga region, which allowed to re-date the sediments. This assemblage
is of Euro-boreal type and is represented by diversified Eocylindroteuthis spp., typical for the Lower
Bajocian in Central Europe, co-occuring with relict Homal oteuthis and Hastites, which are restricted to
more ancient strata in Central Europe and thus indicate high level of provincialism for the studied
territory.

2. An idea about an episode of marine connection of Tethys and Arctic across the Russian platform
during the Humphriesianum Chronozone across the Russian platform was recently introduced (DzYUBA
& DE LAGAUSIE 2017). Originally it was based on afind of common belemnite species in Bulgaria and
Siberia as well as on non-critical acceptance of data by NIKITIN (1977) who recorded atypical Tethyan
Adenian-Lower Bajocian genus Holcobelus in association with Boread members of the family
Cylindroteuthididae in the “ Bathonian” of Central Ukraine. Restudy of both Nikitin’slocalities and type
materials clearly indicates that these “Holcobelus’ spp. finds belong to ventrally eroded
Cylindroteuthididae and are earliest Callovian (Elatmae Chron) in age. Finally, Humphreisianum Chron
connection across Russian platform is not excluded, but currently it is not supported by any clear
geological evidence from the studied territory.

3. In the Volga area, the basal horizon of marine Middle Jurassic have Late Bgjocian age (?Garantiana
and Parkinsoni Chrons). Up to end of the Bgjocian, fully endemic assemblage on the territory existed
both in ammonites and belemnites. Their strong provincialism supports the idea that in Late Bajocian
the marine basin, despite occupying alarge area, was amost fully isolated from the adjacent aquatories,
and its marine character was supported only by the wide Tethyan connection at the South-eastern margin
of the Russian platform. In turn, direct marine connection between Tethys and former Dnepr-Donetzk
sea, now integrated as a gulf inside the Middle Russian sea, seem to completely close by this time.

4. The Early Bathonian is awell-studied interval during recent years, however most studies are devoted
toonelocality only, so-called “ Sokur quary” (seereview in MITTA et al. 2014). Thistimeis of particular
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interest, because it fixes the marine connection between Tethys and Arctic ocean via the Russian
platform. In 2016 we discovered previously unknown locality revealing new details about this marine
passage. Belemnite data shows that there was an early episode of Arctic connection, preceding the main
one, well-characterized by data on immigration of different mollusk groups. In turn, finds of some
belemnites in Europe indicate a probable short-living opening of Prip’yat strait during the later main
episode, which was connected with the maximum of transgression.

5. Middle Bathonian time is characterized by non-marine sediments across the Russian platform, and
Late Bathonian was a start of a new marine transgression, now coming from the north (Arctic area).
Connection of Middle Russian seawith Tethys did not existed this time and was established only in the
earliermost Callovian, as indicated by the appearance of Tethyan taxa in the sections. Analysis of
cephalopod distribution around the Bathonian/Callovian boundary in Crimea, Russian platform and
Europe clearly indicates the opening of Prip'yat stait during the early Elatmae/Herveyi Chron. This
connection as a stable pal eogeographic character was established from the mid-Early Callovian time.
The study has been supported by the RAS program no. 17 (project 0135-2018-0050) and RFBR project
18-05-01070.

Fig. 1. A. General paleogeography of the Middle Russian Sea, showing principal (I-111) and secondary (iv-vi) marine corridors
and connections (I — Tethyan connection, |1 — Northern connection, |11 — Prir’yat strait, iv — Orekhovo strait, v — Donetzk strait,
Vi —unnamed central connection), after SASONOVA & SasoNov (1967, modified). B. evolution of marine connections through
time (abbreviations: A- ammonite-supported, confident; a — ammonite-supported, probable; B — belemnite-supported,
confident; b — belemnite-supported, probable). Compiled from numerous sources and own data. * recognized only in Donetzk
area. ** proposed by DzyuBA & DE LAGAUSIE (2017).
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