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Abstract: The Russian Platform is one of the candidate regions, where Boreal and Tethyan strati- 
divisions could be correlated. Ammonite distribution in the Boreal Realm, Russian Platform 

Imd adjacent area indicates close conoections between opening and closure of sea-ways, sea-level changes, 
climaticvariations resulting in changeablereliability of correlation between these areas. Two stages 

intheRussian Basin development were recognized. Boreal conditions prevailed during the Berriasian- 
M m i a n  interval here being interrupted only by several Tethyan invasions. Strong Tethyan influcncc 
in this region was recorded during the Aptian and Albian. Ten Boreal and four Tethyan invasion events 
were recognized in the whole Lower Cretaceous sedimentary record. The majority of fauna1 invasions 
were connected with sea-level rise connected with climatic changes and some of them could be ex- 
plained by the wol/warm water current influence. During the Barrcmian-Aptian and the latest Albian, 
existence of consistent dry land barriers between Eurasia and North America is supposed. 
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3.1 Introduction 

The stratigraphic divisions of Lower Cretaceous Boreal and Tethyan marine sequences 
muld be correlated after detailed knowledge of biostratigaphy in the regions of the sea- 
mlmections of both regions. During the Early Cretaceous, both the Boreal andTethyan Realms 
were connected by several main seaways: the West Europcan seaways (South British, Mill- 
h c h ,  Danish-Polish), the East European seaways (Russian and Mid-Uralian), No:th Ameri- 

seaways (North Canadian and Alaskan) and Chukotka seaway in Asia. The existence of 
a more-Or-less permanent North Atlantic seaway, frequently discussed in the literature, seclns 
be rather problematic (Baraboshkin 1999). The West European atid North American sea- 

way development is well-studied and the data were already applied in Boreal/Tethyan (B/T) 
The history of the other seaways is less known, but the data can also be involved. 

Lourer Cretaceous sediments, although strongly eroded during Quaternary glaciatio~~ and 
aft4neOtectonic uplift, are widely distributed in the Russian Platform (Fig. 3.1). The possi- 
b i l i ~  of long distat~ce south-no& correlatiom makes this rcgion a serious candidate for BIT 
?elations (Baraboshkin 1999). Ammonites were used as the tool in this correlation, which 
Included (l)  biostratig~a~hical analysis based on tho newly obtained detailed data; (2) paleo- 
-graphical analysis and seaway reconstuctiom; (3)  paleozoogeographical analysis with a 
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Fig. 3.1. Scheme of the main structures and the distribution of Lower Cretaceaus on the Russian 
Platform (the Lower Berriasian is omitted). 1 - Lower Cretaceous and Cretaceous (without subdivi- 
sions) exposures; 2 - Depressed structures with the Lower Cretaceous, covered by younger sedi- 
ments; 3 - Marginal pans of the depressed structures, where Lower Cretaceous was eroded; 4 - 
Uplifts, 5 - The place of possible Trans-Urals seaway. 

special attention to the co-distribution of zonal indexes; (4) comparison with the other scales. 
Ammonites represent the principal index group in the detailed Lower Cretaceous biostratiz- 
raphy. Similarly to Recent cephalopods (Nesis 1985), the most important primary limitin: 
factors of ammonite distribution (and the ammonite zones) are: (1) temperature, (2) basin 
bathymetry and configuration, (3) mode of life, (4) trophic resources and (5) postmort.ll 
transport. In this context, any ammonite zone represents a three-dimensional body with maxi- 
mum thickness in the basinal part where the factors 1-4 are in optimum. As it wedges oul~ 
wards from the optimum factor 5 becomes important. The problem ofthe seaway's existence' 
is a cardmal problem in both cases. 

The paper is focused on determination of seaway ope~~iig/closing chronology in the Ruh~ 
sian Basin (RB) and its reflection in the BIT correlation. It continues the investigations a)- 
ready started (Baraboshkin 1996, 1997c, 1998, 1999; Barabosbkin, Kopaevich & Olferir\~ 
1998; Baraboshkin, Guzhikov, Leereveld & Dundin 1999). 

3 2  Early Cretaceous Russian Basin seaways and B p  correlation 

3.2.1 Early Berriasian (figs. 3.2, 3.3, 3.4.4, 3.5). Many stratigraphers agreed on the 
-lation of the Upper Volgian with the Lower Bemasian (Casey 1973; Sasonova & Sasonov 
1~79;  jeletzky 1984; Hoedemaeker 1987; Sei & Kalacheva 1997, etc.). I also accept this 
idea, but I am supporting Sakharov (1984, 1993, etc.) that it is reasonable to subdivide the 
Be&sian into two Substages (Baraboshh 1999). 

~h~ Russian Basin had free connection with the Boreal Realm during the Early Berriasian 
w u g h  the Mezen and Pechora Basins (Sasonova 1971,1977; Sasonova & Sasonov 1967; 
S& et al. 1971, 1972). In 1977, Sasonova proposed an additional reconshvction for the 
Occitanica Chron (p. 30) with a northwardspreading of Malbosiceras malbosi and 7irnovella 

into the c e n t d  part of the Russian Basin. The existence of this connection was not toll- 

firmed (Baraboshkin 1999). The absolute domination of a Boreal ammonite fauna in the 
Lower Bemasian (= Upper Volgian) of the RE3 excludes connections with the Polish Furrow 
Basin where late Early Berriasian neocomitids are hown,  and with the Tethys Ocean as well. 
It isvery possible that the east sea connection did exist with the West Siberian Basin (Bazhenov 
Sea). The temperature conditions of the RB sea or the shallowness of the seaways made 
fauna1 exchange difficult and some endemic genera developed in this basin (Kachpurires, 
Garniericerns) and endemic species of Craspedites (Gerasimov 1969). Only at the end of the 
Fulgens Chron (Craspedites nekrassovi Subchron) the rate of endemism falls due to the Bo- 
real water mass expansion, when Craspedites okensis, the typically Boreal ammonite pen- 
etrated into the Russian Basin. This form is older in North Siberia and its area expanded east- 
southwxds into West Siberia (Braduchan et al. 1986). Pechora Basin (Mesezhnikov et al. 
1979a), Spitzbergen (Ershova 1983) up to the Peri-Caspian (Sokolova 1939; Vakhrameev 
1952). This event m a r k  the first Boreal expansion event, which is very convenient for 
Boreal -Boreal correlation. This water mass movement started even earlier in the Nod1 
Pacific (Chukotka), which is confinned by the disbibutionof Praechetaires in the Perisphinctid- 
Pol~~tychitidProvince (Baraboshkin 1999). Unfortunately, the Russian Basin was separated 
from the Tethyan Realm in the south and this Boreal expansion does not help Boreal/Tethyan 
Correlation. 

3.2.2 Late Berriasian (Figs. 3.2,3.3,3.48,3.5). It is one of themost important intervals 
for BIT correlation in the Russian Platform region, because it is characterized by the first 
% h ~ a n  expansion event towards the north. 

Sasonova (1971,1977 and Sasonova & Sasonov 1967) supposed that there was no direct 
Comecti~n between both the Russian and the Polish Basins, because of the difference of 

(in Contrast to the ideas of Marek 1967-1969). Previously (Baraboshkin 1999) 1 con- 
s'- the existence of this straight as probable, but now I withdraw this point. There are too 
F Y  differences between Polish "Rimanites" and the real ones and the bulk of the Polish 
R~azanian" fauna differs from the original Ryazanian of the Russian Platform. 

other seaway passed through ~angys l~ lak ,  where the neocomitid diversity is rather 
high Ne~~osmocrras,  Eicrl~~miceras, Riasunirrs, other berriasellids and Boreal Surires. It 
Should be noted that first Riosanires (R. cf. .s~,istol*ianus, R. ex g r  subrjosnnensis) were 
fw together with Neocosmocerns and ~ra?fscaspiires in this area ("Zone of Neocosmoceras 
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and Septaliphoria semenovi": Luppov et al. 1988). This makes the distribution of the later 
two genera the same as in the North Caucasus "lower Riasanites" level (Sei & Kalacheva 
1997). In this case the "upper Riaranites"shou1dprobably better be referred to the Tauricocernr 
level of the Crimea (Kvantaliani & Lysenko 1979) and correlated with basal beds of the 
"Zone of Riasanites and Pygurus rostratus" fmm Mangyshlak. The appearance of Borea[ 
ammonites Surites in the lower part of the Upper Berriasian of Mangyshlak (Luppov et a) ,  
1988) gives an idea of the opening of a direct sea-connection with the West Siberian Basirl 
and a penetration of Surites to the Pen-Caspian and Mangyshlak areas through the middle 
Ural Mts. (Baraboshkin 1999). The stratigraphical position of the Surites F 0  differs in tile 
central part of the Russian Platform, where Surites in assemblages with Riasanites appeaa 
above the beds with the FO's of Riasanites, Transcaspiites and Euthymiceras (Sasonova 
1977; Mesezhnikov et al. 1979b, 1984) in the Hectoroceras kochi Zone (Mesezhnikov 1984). 
i.e. higher than in the Mangyshlak Peninsula. It means that Surites appeared in Mangyshllik 
earlier than in the RB. Neocosmoceras is not known from the centre of the RB, so the basal 
part of the Upper Berriasian does not exist here (see also Sasonova & Sasonov 1979) and tile 

Tethyan transgression reached this region later. Analogues of the Siberian Chetaites chctue 
Zone (the Uppermost Volgian according to the Siberian scheme of Zakharov et al. 1997) arc 
probably missing in the RB. I agree with Casey (1973) and Sasonova (1977) that a part of iilr 
Riasanites rjasanensis Zone of the RB probably correlates with a part of the Chetaites sibiricus 
Zone (in the Siberianscheme). Fortunately, fmds of Hectorocerar (Mesezhnikov et al. 1979;i) 
in the Pechora region, rare Hectoroceras cf. kochi near Riasan City (Casey, Mesezhnikov & 
Shulgina 1977; Mesezhnikov et al. 1979b) and the author's finds in the Moscow regiotl 
makes easier the B/T correlation. It marks the beginning of a secondBorealexpansion even! 
through the meridional strait. This level is also vely important for Boreal-Boreal correla- 
tion, but for BfI correlation as well. It was recognizedby Rawson (1994) as the "late Bema~ia~~ 
event". Finds of Hectoroceras are hown  from East Greenland (Surlyk et al. 1973), Non11 
and West Siberia (Zakharov et al. 1997), Pechora region (Mesezhnikov et al. 1979a). North 
Sea (Birkelundet al. 1983) andEngland (Casey 1973). This genusappears in the basal part of 

the Riasanites rjasanensis Zone in cennal parts of the RB (Mesezhnikov et al. 1979b), wiii 
provides a correlation of the Bored Hectoroceras kochi Subzone with the lower p m  of thc 
Tethyan Fanriella boissieri Zone (Hoedemaeker 1989; Baraboshkin 1999). The norther!] 
boundary of the Tethyan influence in the Russian Basin (northern limit of the Neocomitid- 
Polyptychitid Province) is determined by the northernmost fmds of Riasanites in the Kohr.3 
River Basin (Sasonova & Sasonov 1967). Records of Riasanitesin Spitzbergen (Zhynushii 
1927) were not confi ied later (Ershova & Pchelina 1979). 

The Boreal influence became even more expressive at the end of the Berriasian, whrll 
Surites, Peregrinoceras, Borealites, etc. reached central parts of the RB, Peri-Caspian alid 

Mangyshlak. It was the third Boreal expansion event on the RP (the latest Berriasian even1 
of Rawson (1994)). The southern limit of the Boreal ammonite dishibution in the RB regioll 
was documented only for Mangyshlak (Luppov et al. 1988). A single find of "Surites c l  
pechorensis" (Sakharov & Frolova-Bagreeva 1973, p. 130) from the Gizeldon River (Nor111 
Caucasus) was not confirmedlater (Sakharov 1993). Finds of B~ichia in the Upper Berriasi:in 
sbata of Crimea (Yanin 1970), Northern Caucasus (Sakharov 1993) and Turkmenistan (Luppo' 
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