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Abstract: The Russian Platform is one of the candidate regions, where Boreal and Tethyan strati-
graphic divisions could be correlated. Ammonite distribution in the Boreal Realm, Russian Platform
and adjacentarea indicates close connections between opening and closure of sea-ways, sea-level changes,
and climatic variations resulting in changeable reliability of correlation between these areas. Two stages
in the Russian Basin development were recognized. Boreal conditions prevailed during the Berriasian-
Barremian interval here being interrupted only by several Tethyan invasions. Strong Tethyan influence
in this region was recorded during the Aptian and Albian. Ten Boreal and four Tethyan invasion cvents
were recognized in the whole Lower Cretaceous sedimentary record. The majority of faunal invasions
were connccted with sea-level rise connected with climatic changes and some of them could be ex-
plained by the cool/warm water current influence. During the Barremian-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
could be correlated after detailed knowledge of biostratigraphy in the regions of the sea-
connections of both regions. During the Early Cretaceous, both the Boreal and Tethyan Realms
Wwere connected by several main seaways: the West European seaways (South British, Mid-
French, Danish-Polish), the East European seaways (Russian and Mid-Uralian), No:th Ameri-
€an 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, seems
to be rather problematic (Baraboshkin 1999). The West European and North American sea-
Way development is well-studied and the data were already applied in Boreal/Tethyan (B/T)
comelation. The history of the other seaways is less known, but the data can also be involved.

Wer Cretaceous sediments, although strongly eroded during Quaternary glaciation and

y 'r heotectonic uplift, are widely distributed in the Russian Platform (Fig. 3.1). The possi-
bll“Y of long distance south-north correlations makes this region a serious candidate for B/T
Comelations (Baraboshkin 1999). Ammonites were used as the tool in this correlation, which
Included (1) biostratigraphical analysis based on the newly obtained detailed data; (2) paleo-
80graphica] analysis and seaway reconstructions; (3) paleozoogeographical analysis with a
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Fig. 3.1. Scheme of the main structures and the distribution of Lower Cretaccous on the Russian
Platform {the Lower Berriasian is omitted). 1 — Lower Cretaceous and Cretaceous (without subdivi-
sions) cxposures; 2 — Depressed structures with the Lower Cretaceous, covered by younger sedi-
ments; 3 — Marginal parts 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 scal.c.\.
Ammonites represent the principal index group in the detailed Lower Cretaceous biostratig-
raphy. Similarly to Recent cephalopods (Nesis 1985), the most important primary limi{iﬂg
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) postmorl:ﬂ
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 out-

wards from the optimum factor 5 becomes important. The problem of the seaway’s existence

is a cardinal problem in both cases.

The paper is focused on determination of seaway opening/closing chronology in the Rus-
sian Basin (RB) and its reflection in the B/T correlation. Tt continues the investigations al-

ready started (Baraboshkin 1996, 1997¢, 1998, 1999; Baraboshkin, Kopaevich & Olferie’
1998: Baraboshkin, Guzhikov, Leereveld & Dundin 1999).
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3.2 Early Cretaceous Russian Basin seaways and B/T correlation

3.2.1 Early Berriasian (Figs. 3.2, 3.3, 3.4A, 3.5). Many stratigraphers agreed on the
correlation of the Upper Volgian with the Lower Berriasian (Casey 1973; Sasonova & Sasonoy
1979; Jeletzky 1984; Hoedemaeker 1987; Sei & Kalacheva 1997, etc.). T also accept this
idea, but I am supporting Sakharov (1984, 1993, etc.) that it is reasonable to subdivide the
Berriasian into two Substages (Baraboshkin 1999).

The Russian Basin had free connection with the Boreal Realm during the Early Berriasian
through the Mezen and Pechora Basins (Sasonova 1971, 1977; Sasonova & Sasonov 1967;
Saks et al. 1971, 1972). In 1977, Sascnova proposed an additional reconstruction for the
Occitanica Chron (p. 30) with a northward spreading of Malbosiceras malbosi and Tirnovella
sp. into the central part of the Russian Basin. The existence of this connection was not con-
firmed (Baraboshkin 1999). The absolute domination of a Boreal ammonite fauna in the
Lower Berriasian (= Upper Volgian) of the RB excludes connections with the Polish Furrow
Basin where late Early Berriasian neocomitids are known, and with the Tethys Ocean as well.
Itis very 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
faunal exchange difficult and some endemic genera developed in this basin (Kachpurites,
Garniericeras) 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-
southwards 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 marks the first Boreal expansion event, which is very convenient for
Boreal —Boreal correlation. This water mass movement started even earlier in the North
Pacific (Chukotka), which is confirmed by the distribution of Praechetaites in the Perisphinctid-
Polyptychitid Province (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, 3.4B, 3.5). It is one of the most important intervals
for B/T correlation in the Russian Platform region, because it is characterized by the first
Tethyan expansion event towards the north.

Sasolnova (1971, 1977 and Sasonova & Sasonov 1967) supposed that there was no direct
;::.?;Ctl-on 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) I con-
Sidered the existence of this straight as probable, but now I withdraw this point. There are too
%:ﬁiﬁﬂ;ii;?%ﬁg gg;s?hzfgﬁa;qrziie; 'and the n;;;l} ones and thié Biilk.of Ali= Palich

ginal Ryazanian of the Russian Platform.
hi The other seaway passed through Mangyshlak, where the neocomitid diversity is rather
: gh Neocosmoceras, Euthymiceras, Riasanites, other berriasellids and Boreal Surites. It
should be noted that first Riasanites (R. cf. swistowianus, R. ex gr. subrjasanensis) were

Nd together with Neocosmoceras and Transcaspiites in this area (“Zone of Neocosmoceras
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and Septaliphoria semenovi”: Luppov et al. 1988). This makes the distribution of the late;

Berriasian-Valanginian zonal correlation, based on the index species ranges in Northern and Western Siberia, Pechora Region, Russian

Fig. 3.3.

s ” s il 4y r — AT 1 s st yany | Fnoms sty
two genera the same as in the North Caucasus “lower Riasanites” level (Sei & Kalachevy 2 ‘“"‘“‘“ 5; 2| % § K P =
1997). In this case the “upper Riasanites” should probably better be referred to the Tauricocera Z = L b1 |3E| 2 1 | ?'I £ 2|25 212,
level of the Crimea (Kvantaliani & Lysenko 1979) and correlated with basal beds of th. E s lshEEle BB AL |BNE =3 |E[|2 158
“Zone of Riasanites and Pygurus rostratus” from Mangyshlak. The appearance of Borey ’9‘5 E ;é L'g"rg ‘T’.:: E El;\:' 'é | =12 ',.% 5|E
ammonites Surifes in the lower part of the Upper Berriasian of Mangyshlak (Luppov et 4] z 5 |2 “IEE i w ] ‘t( . i
1988) gives an idea of the opening of a direct sea-connection with the West Siberian Basi, ___:__1' THIT :{ !
and a penetration of Surites to the Peri-Caspian and Mangyshlak areas through the midd|« Y ! ::,‘l ;: i -
Ural Mts. (Baraboshkin 1999). The stratigraphical position of the Surites FO differs in 11 I : s H s L
central part of the Russian Platform, where Surites in assemblages with Rigsanites appezr 2 e | A é_ = ‘l
above the beds with the FO’s of Riasanites, Transcaspiites and Euthymiceras (Sasonov:, . _£% |25 i iz 3 . AREIER
1977; Mesezhnikov etal. 1979b, 1984) in the Hectoroceras kochi Zone (Mesezhnikov 1984 E e 5 : :é,“ .'%'1 B ‘_g g § E HE o
i.e. higher than in the Mangyshlak Peninsula. It means that Surites appeared in Mangyshl:k 2 B i E B 'E:: "?'s (g E E = = 3] £ |8
earlier than in the RB. Neocosmoceras is not known from the centre of the RB, so the basyl =g é § :E.:: i -*-: - 35’
part of the Upper Berriasian does not exist here (see also Sasonova & Sasonov 1979) and the % =2 0 I
Tethyan transgression reached this region later. Analogues of the Siberian Chetaites chetue ; "" :
Zone (the Uppermost Volgian according to the Siberian scheme of Zakharov et al. 1997) are | ; I ,Z é
probably missing in the RB. I agree with Casey (1973) and Sasonova (1977) that a part of the s . b 2 :
Riasanites rjasanensis Zone of the RB probably correlates with a part of the Chetaites sibiricus E g 5 it 3 ' {_ —]
Zone (in the Siberian scheme). Fortunately, finds of Hectoroceras (Mesezhnikov etal. 1979 g E=EE0 ) , 2| 2 g 2 TEE
in the Pechora region, rare Hectoroceras cf. kochi near Riasan City (Casey, Mesezhnikov & e : 8=k o £ | : E E 2 EEE 3 3:
Shulgina 1977; Mesezhnikov et al. 1979b) and the author’s finds in the Moscow region g E %"%: N il =L
makes easier the B/T correlation. It marks the beginning of a second Boreal expansion event g B i T ! ! / =
through the meridional strait. This level is also very important for Boreal — Boreal correla- = :', 2:: i ! 1 ,‘I —
tion, but for B/T correlation as well. It was recognized by Rawson (1994) as the “Jate Berriasia = 5: 1 : i lg‘ —
event”. Finds of Hectoroceras are known from East Greenland (Surlyk et al. 1973), Norli _é ,_gt %' [ Ev A , =g
and West Siberia (Zakharov et al. 1997), Pechora region (Mesezhnikov et al. 1979a), North i )__.5:'5;:_ £ . 2H 7 HIE i é
Sea (Birkelund et al. 1983) and England (Casey 1973). This genus appears in the basal part of ZE = nEq E T % e : 9 " ] st
the Riasanites rjasanensis Zone in central parts of the RB (Mesezhnikov et al. 1979b), and 4 E :: J i g e ' 'II'_ gé 3120 w~
provides a correlation of the Boreal Hectoroceras kochi Subzone with the lower part of the g = 12f= % s SR
Tethyan Fauriella boissieri Zone (Hoedemaeker 1989; Baraboshkin 1999). The northern H ' 8
boundary of the Tethyan influence in the Russian Basin (northern limit of the Neocomitid- — /l, ! =
Polyptychitid Province) is determined by the northernmost finds of Riasanites in the Kobrd . y !
River Basin (Sasonova & Sasonov 1967). Records of Riasanites in Spitzbergen (Zhyrmunski! [ i =
1927) were not confirmed later (Ershova & Pchelina 1979). % 1 Bl |___., ‘:

The Boreal influence became even more expressive at the end of the Berriasian, whe! d g § g ; ;;S' :
Surites, Peregrinoceras, Borealites, etc. reached central parts of the RB, Peri-Caspian and 'g i - ;2 EE —
Mangyshlak. It was the third Boreal expansion event on the RP (the latest Berriasian ever! z 5?} T s il -
of Rawson (1994)). The southern limit of the Boreal ammonite distribution in the RB region g ¥ ] g S Z A
was documented only for Mangyshlak (Luppov et al. 1988). A single find of “Surites ci — g 12
pechorensis” (Sakharov & Frolova-Bagreeva 1973, p. 130) from Ll'.le IGizeldon River (NO_I'”‘ IOVISAns| waaan S il Wi
Caucasus) was not confirmed later (Sakharov 1993). Finds of Buchia in the Upper Berriasii! |
strata of Crimea (Yanin 1970), Northern Caucasus (Sakharov 1993) and Turkmenistan (Luppo IDVIS| NVINIONVIVA NVISVIRAAAS
--—'_'————_
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index species ranges; 4 — Endemic zonal index species ranges; 5 — Absence of sediments; 6 — Limits of zonal index ammonite ranges; 7 — Supposed

Platform and Mangyshlak. Legend: 1 — Boreal zonal index species ranges; 2 — Zonal ammonite indexes of the European origin; 3 — Tethyan zonal
limits and crossing of index species ranges.
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