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ABSTRACT
The Late Jurassic and Late Cretaceous were periods when, after prolonged
continental érosion, stable marine sedimentarion took eftect on the Russian
Platform. The sédiments which accuniulated hâve diverse lithological com¬
positions iuid a mixture ot rransient and endemic faunas. Lithological diversi-
ty  and  a  widc  varierv  of  faciès  lias  led  to  problcms  in  stratigraphical
corrélation of Late Mc.sozoic séquences and discrepancie.s in palacogeographi-
cal reconstructions. DifFerenr faunal groups belonging to a wide variery of
palaeozoogeographic provinces exist within these deposits. rherefore> wc use
ail available microfossils (radiolarian.s, foraminiferas, nannoplankton) and
macrofossil groups (aimuonites, buchias, inoceraniidcs) in order to cstablish
the synchronicity of anoxie and other events, to propose biostratigraphic
zonations  and  model  the  palaeogeography  for  Late  Jurassic:  lower
Kimmeridgian and middle Volgian as well as Cretaceous rime. We suggest
that the Peri-Tethys Eastern Europe is a unique area in which to solve the
problem  of  stratigraphie  corrélation  as  it  incorporâtes  both  Boréal  and
Transicional roTcthyan palacoclimatic provinces.

RÉSUMÉ
Nouvelles données stratigraphiques et paléogéographiques sur les dépôts juras¬
siques et crétacés de l'extrémité orientale de la Plate-forme russe (Russie).
Le Jurassique supérieur et le Crétacé forment une période où, après une
longue érosion continentale, une sédimentation marine stable s'installe sur la
plate-forme russe. Les sédiments accumulés ont des lithologics variées et pré¬
sentent un mélange de faunes endémiques ou transitionnelles. La diversité
lithologique et la grande variété de faciès ont rendu complexes les corréla¬
tions stratigraphiques pour ces séries du Mésozoïque tardif et ont même créé
des  désaccords  dans  les  reconstitutions  paléogéographiques.  Différents
groupes fauniques, appartenant à une grande variété de provinces paléobio-

348 GEODIVERSITAS • 1999 • 21 (3)



Upper Jurassic-Cretaceous of eastern Russian Platform

MOTS CLÉS
Jurassique,

Crétacé,
stratigraphie,

ammonites,
radiolaires,

foraminiferes,
tiannofossilcs,

carte paléogéogfaphique.

géographiques existent dans ces depots. De ce fait, nous avons été conduits à
utiliser tous les groupes disponibles de microfossiles (radiolaires, foramini'
feres,  nannoplancton) et  de macrofossiles (ammonites,  buchias,  inocéia-
mides) afin d'érablir le synchronisme des événements, anoxiques ou aurres,
pour proposer des zonations biostratigraphiques et des modèles paléogéogra-
phiques pour le jurassique supérieur : Kirnméridgien inférieur et Volgien
moyen ainsi que pour le Crétacé. Nous pensons que la partie péri-téthy-
sicnne de TEuropc orientale est un endroit unique pour résoudre les pro¬
blèmes de corrélation strarigraphique puisqu’il incorpore des éléments fau¬
niques  de  provinces  boréales  et  de  la  transition  vers  le.s  provinces
paicoclimatiques téchysiennes.

INTRODUCTION

Our  research  team  bas  undertaken  field  work  in
Volga  River  Basin  (August  1995,  members  of
field  work  team  werc  as  follow:  E.  Baraboshkin,
N.  Bragin,  £.  Lambert,  V.  Visbnevskaya,
G.  Zukova;  August  1997,  V.  Vishnevskaya,
G.  Zukova)  and  in  the  Tiinan-Pechora  Basin
(September  1995,  A,  Kosiyuchenko,  G.  Sedaeva,
V.  Vishnevslcaya).-  Ali  prcviously  publishcd  and
unpublishcd  data  concerning  of  thcsc  régions
were reviscd and taken inco account.
The  aim  of  our  field  trips  was  to  collect  précisé
and  well-Iocated  samples  with  fossil  material  in
order  to  estabÜsh  accuratc  biostradgrapbical  cor¬
rélations  and  ro  propose  palaeogcographic
reconstructions  which  could  provide  a  basis  for
modelling of palaeogcographic map.s.
During  die  field  workv  wc  investigated  and  sara-
pled  the  following  areas  in  detail:  (1)  Kim-
meridgian-Volgian  portion  of  the  standard
Gorodische  .Section  of  Volga  River  Ba.sin  and
Ukhta  outerop  as  well  as  21  outciops  and
52  boreholcs  of  the  Volga-Kama  and  Timan-
Pechora  Basin  (Figs  1-5);  (2)  middlc  Volgian-
Haucerivian  sections  near  Gorodische  and  New
Berdianka  villagc-s  (Figs  2,  3);  (3)  Aptian-AJbian
sections  from  borehole.s  of  the  Penza  région
(10  km  of  Penza  town,  west  of  Volga  River);
(4)  Barremian-Turonian  section  to  the  norch  of
Uljanovsk  city;  (5)  Cenomanian-Maastrichtian
sections  ncar  Shilovka  scttlcmcnc  (50  km  south
of  Uljanovsk  city).

MAIN  LITHOFACIES  AND  STRATIGRA-
PHY  OF  THE  KIMMERJDGIAN

The  lower  Kimmcridgian  Js  represented  by  orga-
nie  shale  (Fig.  5,  borehole  18)  with  clay  (Fig.  5,
boreholes  15'17,  19.  20,  22.  23,  25-27),  glauco-
nitic  sandsl'one,  aleurolite  (almost  équivalent  ro
silt-stone  in  Russian  litcrature)  and  clay  (Fig.  5,
boreholes  24,  28),  and  micrite  in  the  outerops  ol
the  Uldita  section.  Rare  phosphatic  pcbblcs  and
pyricic  concrétions werc  also tound.
The  time  interval  investigated  corresponds  to  the
early  Kimmeridgiaii  in  ternis  of  standard  ammo¬
nite  zonation  for  the  Boréal  Realm  of  rlie
Russian  Plate.  Withiii  the  Bareiits-Pechora  area,
the  Amoe/pf/ceras  raimi  zone  and  in  the  Volga-
Kama-Oka  Basin,  the  A.  kitchmu  zone  are  pré¬
sent.  Other  characreristic  ammonites  are  Rasenia
trimera Oppel and R. stephunoides Oppel.
Kimmeridgian  straca,  which  yieJded  radioIarian.s
(Kozlova  1994;  Vislinevskaya  1997),  are  well
reprcvscnted  in  the  Timan-Pechora  Basin.  The
Pcchota-Volga  sedimentary  basin  was  probably
produccd  by  a  Lare  Jurassic  phase  of  rifeing
(Kostiuchenko  1993),  and  was  filled  with  radio-
larian-bearing  clay  and  shale  deposirs  m  a  sub-
platforni  environment.
The  Kimmeridgian  clay  of  Pechora  and  Ukhta
region.s  is  also  rich  in  glauconite  and  moritmo-
rillonite.  Glauconite  (15-30%).  montmorillonitc
(10-30%),  hydromica  (10-30%)  and  chloritc  (5-
10%)  arc  the  dominant  components  in
Kimmeridgian  bituminous  clay  whereas  glauco-
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50"  54°  58°  62°

Fig. 1. — The location of investigaîed boreholes and outcrops of Timan-Pechora Basin (the numbers correspond to their official
record).
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PiQ 2. — The location of investigated sections of Volga Basin and stratigraphie column of the Volgian stage of the Gorodische
Section.
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Blome,  O.?  renisa  (Koziovu),  PatUaneilium  ünra-
blankaense  Pessagno  McLcad,  Parvicingula
inornata  Blomc,  P.  cl.  blinvi  Pessagno,  P  haevkeli
(Pantanclli),  P  burnensis  Pessagno  &  Whalcn,
P  pizhmica  Kozlova,  P  pusilla  Kozlova,  P  papula-
ta Kozlova. P siintabarbarerms Pessagno, P?, enor-
mis  Yang,  /??  blackhorncmis  Pessagno  Whalen,
ExcinguliP  bifaria  Kozlova.
The  lowcr  Kimmeridgian  Paraicingula  vera  zone
of  the  Barents-l'iman-Pechora  Basin  (Vish-
nevskaya  &  De  Wc\'et  1996)  is  probably  équiva¬
lent  to  the  lovver  Kimmeridgian  Crucella  crassa
assemblage  of  Kozlova  (1994)  and  corrclaces  wich
the  Buchîit  concentrica  zone,  A.  ravni  ammonite
zone  and  Epntvmina  unzhemE  foratniniferal  zone
as  well.  This  interval  probably  corresponds  to  the
Kimmeridge  Clay  H/drocarbon  Formation  of
the  North  Sea  which  Contains  abundant  P  jonesi
(Dyer  &  Copestake  1989).
A  srudy  Parvicingula  distribution  shows  a  pré¬
dominance  ofthis  genus  in  the  Kimmeridgian  of
the  Timan-Pechora  and  Barents  régions.  Species
of  this  genus  are  represented  bv  a  wide  range  of
morphotypes.  The  co-occurrence  of  Arcco-Boreal
foraminiferal  assemblages  tugether  wiih  Juras.sic
radiolarians  and  Buchias  confirms  the  possibility
of  using  Panncingnbt  as  palaeoclimaric  indicacor
(Vishnevskaya  1996).  For  example,  the  main
Kimmeridgian  représentatives  of  the  Moscow
région  are  Parvicingula  vera  Pessagno  &  Whalen,
P inoymata Blome, P elcgayis Pessagno &: Whalcn.
Parvicingulides-  prcvail,  comprising  50%  of  this
assemblage  and  in  the  middlc  Volgian  of  the
Moscow  Bàsin,  arc  represented  by  P  haeckeli
(Pancanelli),  P  hexagonaux  (Heitzer)  (Bragin
1997).
In  the  Gorodische  Section  (Volga  Basin)
Parvichigula  jonesi  (Pessagno)  is  the  dominant
species  în  the  Kimmeridgian  and  the  percentage
of  parvicingulides  in  the  total  radiolarian  fauna
reaches 50-60%.
Radiolariaii-bearing  organic  black  shale  and  bitu-
minous  clay  which  were  deposired  in  anoxie
environments  are  assigned  to  the  lower
Kimmeridgian  [Cyrnodoce  zone).  This  interval
exhibits  black  shale  layers  with  a  high  TOC
(more  10%)  content  and  good  perroleuni  poten-
tial  (Baudin  et  al.  1996).  Ammonite  horizons
containing  P  densicostata  and  P  baylei  can  be

Zones  GORODISCHE

inversas

l'.'.  ;  -1  Sand  |  \ Radiolaria

Fig. 3. — Composite column of the Kimmeridgian-Hauterivian
stages of the Gorodische Section.

recognised  in  the  lowermost  part  of  Kim¬
meridgian  ol  the  Gorodische  Standard  Section
{Baylei zone of the Standard Scale).
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Samples Total amount of samples Species diversity

Y 95/11-10-4

OS Y 95/11-4
Y 95/11-41
Y 95/11-43-

SIZE-FREQUENCY DISTRIBUTION
OFLoripes fischerianus

(sample Y 95/10-2)

SIZE-FREQUENCY DISTRIBUTION
OF Loripes fischerianus

(sample Y 95/11-26)

SIZE-FREQUENCY DISTRIBUTION
OF Scurria maeotis
(sample Y 95/11-36)

SIZE-FREQUENCY DISTRIBUTION
OF Dorsoplanites sp.

(sample Y 95/11-26)

Fig. 4. — The distribution of sampling and percentages of macrofauna in the Gorodische Section.
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The  upper  Kimmeridgian  (Eitdoxus-Auris'
siodoremis  ammonire  zones)  sequences  o(  the
Gorodischc  Section  arc  represented  hy  clay  mari
with abondant nannofossils.  Ter^esîielh jnargerelU
Watznanaia  communù  and  W  hritamilca  are  the
dominant  species.  The  characteristic  species  are
Slephanolithian  bigoti^  DisCurhabdus  tuhus^
Podorhabdus cylindratusy P. demssutiis, P. cuvHlieri^
as  well  as  the  smallest  individuals  oi  Nunnoconus
steinmânnl  (=  N.  adomï).  This  nanaoplankton
assemblage  is  similar  to  the  NW  European
Vekshindla stradneri assemblage ot Bernard & Hay
(1974).  A  more  précisé  Kimmeridgian  radiolarian
zonation may be developed in the near future.
The  North  Caucasus  Kimmertdgian-Tithonian
assemblages  include  only  rare  P  dhimenaensis
(Baumgartner)  and  Berriassian  assemblages  in¬
clude P. boesii (l^arona) (V^Lshnevskaya et al. 1990).
The  content  of  parvierngulides  is  less  than  3%  of
the total assemblage in the Tethyan Realm.

VOLGIAN  BTOSTRATIGRAPHY  OF  THE
PECHORA  BASIN  AND  GORODISCHE
STANDARD  SECTION

Volgian  strata  hâve  a  transgressive  character  in
the  Pechora  région  (Fig.  5).  Among  radiolarians
which  occiir  within  the  middlc  Volgian
Dorsoplariite!:  panderl  ammonite  zone,
Parvicirigtiln  papulaia  Kozlova,  P.  conica
(Khabakov),  P.  crinatn  Kozlova.  P.  rtigosa
Ko/lova,  P  simplicim  Kozlova  arc  the  dominant
species.  Parvicingulidcs  again  comprise  up  to
90%  of  launas  in  the  Barents-Pechora  région.
Ammonites,  bnchias  and  foramitiilera  are  also
abundant in these strata.
The  Gorodische  Standard  Section  is  the  section
which  has  been  iTUjsr  completely  processcd  for
macro-  and  microlauna  (Figs-  2-4).
Studies  of  the  macrofaimal  assemblage  from  rhe
Gorodische  Section  show  (cf.  Mivta  1993),  ihat
strata  in  the  section  can  be  confidenriy  assigned
to  two  ammonite  snbzone.s  of  the  (niiddle
Volgian)  Dorsoplaniti^a  panderi  zone:  î  he
Pavlovia  piwhvi  boitom  subzone  and  ZMraiskiies
zarajskensis  top  subzone,  which  were  established
by  Gera^imov  &  Michailov  (1966).
The  pavlovi  subzone  (layers  61-59)  is  characteri-

sed  by  clayey-carbonate  succession  wirh  thin
phosphonte  and  marcasite  horizons  (Fig.  3).
Several  erosional  surfaces  arc  rccognised  in  the
subzone.  Other  anirnonites  include  Ztiraiskites
sp.,  Z,  cf.  tschernyschovfy  Z.  cf  rnichalskii,
Dorsoplanitei  aff  pamierb  D,  sp.,  Pavlovia  sp-,
numerous  rostrums  of  LagonibeUis  {L)  parvula
togciher  with  a  bcnthic  Kuinal  assemblage  of  the
bivalves  Loripes  fischeriaaus^  Buchia  rüsslensis,
Oxytoma  sp.>  Protocardia  cont'ijîfut.  Gresslya
aldtiiniy  gastropods  Eueyclm  sp.,  Apporbais  sp.,
brachîopods  Lingula  sp-,  Rusiella  sp.,
Rhynchnnella  loxie\  .scaphopods  Laevidentalium,
as  well  as  serpnlids.  Fhcsc  a.sscmblagcs  permit  us
to  characterise  sedimentary  conditions  as  wcakly
anoxie shallow water
A  somevvhar  rieber  fossil  coniplex  is  présent  in
the z-tzrajskensis  ^nhzow (layers  58-23).  The rocks
of  this  5ubzor»e  hâve  rhythmical  structure.
Rh)Thms  u-sually  begin  with  horizons  of  rework-
ed  .^nd  dissolvctl  fauna.  l'hey  arc  ovcrlain  by  car¬
bonate  days  coppcd  with  oil  siialc.  The  quantity
of  organic  matter  increases  from  1-1.5  ’Mj  up  to
almost  22%  ar  the  background  ot  decreasc  of
carbonate  matter  (Fig.  3).  Rhythmic  changea  in
the  benthic  assemblage  occur  from  a  prevalence
of  benrhüs  to  an  upseciion  increase  of  nekton
(Fig.  4).  In  rhe  oil  shales  young  populations  of
lost Loripn pscheTuinus and Scurria maeoth usual-
ly  prevail,  together  with  nepioiiic  ammonites.
This  demonstrares  a  strong  anoxie  impulse
during  the  oil  shale  lormaiion.  The  tollosving
faunal  assemblage  was  dciermincd  from  that
interval:  ammonites  Zitrahkiies  cf.  scyibicus^
Z.  pillcensis,  Z.  quenUedùi.  Z.  stchukivensis,
Dorsoplanifespanderh  belemnires  lagimhetm  {L.)
magiiifica^  {Rolcobeloides)  vplgemis^  L  {L  )  cf.
rosanovp  bivalves  Astane  sp.,  Gresslya  alduini,
Buchia  mosqueusisy  B.  russirasis,  Oxytoma  sp.,
Loripes  fjscherianusy  Nucula  sp.v  Panopea  .sp.,
Limaxula consobrintu Liostrea plaslicax giisrropods
Scurria  maeotisy  Eucychts  sp.;  scaphopods
Laevidenuilium  sp.;  hrachiopods  Lingula  sp.,
Rhynchonclla  rotiillkri  and  oihcr  tauna.
'l'he  radiolarians  Orbiculiforma  ex  gr.  mclanghli-
ni  Pcs.sagno,  StichocapSiP  devorata  (Rust),
Pbormocampe  favosa  Khudyaev,  Parvicingula
hexagonata (Heitzer), P. crïstata Kozlova, 7? conica
(Khabakov),  P  aff.  alata  Kozlova,  P.  nndtipora
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Ig g Ammonites
Radiolarîans

Belemnites Anceline
Bioturbations

Fig. 5. — The distribution of Jurassic faciès within the sections of the north-eastern part of the Russian Platform. For the location of boreholes see in Fig. 1. For legend of columns 1 -
14 see Vishnevskaya (1998), 29-52 see Vishnevskaya & Sedaeva (1999). P, Permian; T, Triassic; J, Jurassic; K, Cretaceous; Q, Tertiary; a, Aptian; al, Albian; h-b, Hauterivian-
Barremian; bs-v, Berriassian-Valanginian; ne, Neocomian; v, Volgian; ox-km, Oxfordian-Kimmeridgian; cl. Callovian.
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(Khudyaev),  P.  uff.  haecktii  (PantancJli),  P.  aU'.
spinosa  (Grill  &  Kozur).  PLithycryphalus}  pumilus
Rust,  Lithocampe  cf.  ternkeriata  Riist  werc  reco-
vercd  fiom  within  the  Donoplanites  panderi
ammonite  zone  in  rhe  Z.  înmpbenuî  siib/nne  —
the  Lippcrmost  part  ol^  nannolossÜ  Wntznaueria
communis  zone  ot  rhe  Gorodisclic  Section,  where
dominant  specics  ot  coccoÜths  are  W.  murtelae,
W. sîrigosâ, W tubulatû, W. oiutta.
Higher  in  the  section  (layers  22-20)  thin  mem-
bers  of  quariz-glauconiric  sands  and  sandstones
build  up  the  succession.  They  contain  horizons
with  rewofked  phosphoriics.  b'aüna.s  are  located
predominanrly  in  rewa.shed  pebbics.  In  layer  20,
remains  ot  stroogly  reworked  zonal  index
Virgatites  gtTasnvtovi  were  fourid  tugether  with
Loripes  sp.  and  dissolved  rostrums of  Lagonihelus
{H.)  volgensn.  There  are  many  radiolarians
reworked from the Z. Zitrajskmsis su\y7.onc within
the phosphoriie pebbles.
Ammonites  Irom  the  succeeding  Virgathes  uirga-
tus  next  zone  were  not  discovered.  However,  on
the  basis  of  stratigraphie  position  in  a  detailcd
section,  this  zone  most  likely  occurs  between
layers 18 and 20.
The  uppermosT  part  of  section  is  comprises
dense  thin  memhers  ol  carbonate  sandstones
with  huge  ammonites  Epïvirgaîites  btplkiformh
and  E,  nikitini  (layers  17-12)  from  the  middlc
Volgian  £  nikitini  zone
Sandstones  of  rhe  upper  Volgian  Knchpurites  fid'
gens  zone  lie  above  an  erosional  surface.  They
contain  Craspeditcs  nekrassovh  C  sp.  and  Kach-
purites  fulgens  associated  with  Buchia  piochiis
B.  sp.,  bclemnites  Acroteuthis  (A.)  mssiensis  and
A, {A.) rnosquensis^ which were found in layers 11
and 10.
Overlapping  layers  7,  8  also  lie  above  erosional
surfaces  érosion and arc  characteriscd  by  rework¬
ed  Craspedites  cf  okensis.  which  i.s  the  diagnostic
form  of  the  upper  V^olgian  Craspedites  siibditus
zone.  The  bclemnites  Acroteuthis  (A.)  mosquensis
and  bivalve  Buchiapiochii  and  B,  tenuicollis  occur
together  with  chese  ammonites.  Radiolarian  .spe¬
cics  P.  crisiata  Kozlova,  P  alata  Kozlova,  P.  blnwi
(Pessagno)  and  Sticbocapsa  dcvorctia  (Rust)  are
common  within  thèse  strata  in  which  the  parvi-
cingulid  content  is  50-60%.
No  ammonite  fauna  was  found  in  layers  6-5  ,  but

based  on  extsting  Ütcraturc  (Mcsczhnikov  1984),
thèse  strata  can  be  correlated  with  the  upper
Volgian  Craspedites  nodiger  zone  and  lower
Valanginian  Temnoptychites  syzranicus  zone  I  he
iLppcrmo.st  part  ol  Volgian  stage  i.s  char.tcterised
by  appearancc,  within  the  radiolarian  microf.iuna,
of the Mediierrancan spccies P hoeni (Parona).
l'hc  appearancc  of  this  Mcditerranean  species

taxon  notwithstanding,  radiolarian  assemblages
are  dominantly  Borcal  in  character  and  ihc  tj'pes
of  radiolarian  assemblages  presem bave  not  been
described  previousJy.  The  proposcd  middie
Volgian  Parvidngnla  haeckeli  zone  is  closelv  cor¬
related  ro  the  ParvicinguLt  papulata  zone  of  the
Pechora  Région  (Kozlova  1994).  le  cortclates
with  the  ammonite  Dorsoplanires  panderi  zone
which  can,  tn  turn,  be  correlated  with  the
Euolurinella ernetjnnzevP TraciMnvninn sepientrio-
nuits  or  Sarûcenclria  praimLlvlevi  foraminilcral
zone  (Kozlova  1994)  in  the  Pechora  Basin,
Lemiculma  biexcauata  zone  (l.jurov  1995)  in  the
cSysola  hydrocarbon  Basin,  and  Parhabdolithus
embergeri  nannoplankton  zone  in  Middlc  Volga
hydrocarbon  Basin.  Wc  can  trace  lasi  zone
through  both  Southern  England  and  North
France  (Vishnevskaya  De  Wever  1996).  Due
to  the  présence  of  index  .species>  it  is  possible  to
corrclatc  rhis  interval  with  buchias  Buchia  mos-
quensis-B.  mssiensis  zone  ol  the  Russian  Platlorm
(Sey  &  Kalacheva  1993).
The  proposcd  upper  Volgian  ParvicinguLi  blowi
zone  probabi)  corresponds  co  rhe  Psevdo-
crolanium  pinnocephala  assemblage  of  rhe
Pechora  and  North  Siberia  régions  which  was
established  by  Kozlova  (1994)  and  can  be  corre-
laced  with  Buchia  piochii-B.  tervbratuhndes  zone
ol  the  Russian  Plaiform  (Sey  ÔZ  Kalacheva  1993).

JURASSIC  PALAEOGEOGRAPHY

The  Jurassic  stratigraphie  sequences  in  the
4  irnan-Pechora  Basin  (Fig.  5)  clearly  show  a
transgressive  dcposliional  System  scarting  with
Early-Middie  lurassic  sands  and  deepening
Lipward  to  ilie  accumulation  of  ilie  higher  grade
source  rocks  in  rbe  Volgian  lime.  The  mass
extinction,  observed  herc  and  espccially  in  the
Gorodische  Section  ol  the  Volga-Urals  Basin
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Fig. 6. — Schematic palaeofacies location map of the Kimmeridgian time (adopted after Sedaeva & Vishnevskaya 1995). 1, Coastal
marine sandstone and siltstone; 2, marine clay; 3, anoxie organic shale; 4, lignite coal and organic détritus; 5, phosphate; 6, sup-
posed land; 7, location of sections from Fig. 5 (number in circle); 8, location of the Gorodische outerops (letter in clrcle).
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(only  about  40  species  of  ammonites»  20  species
of  aucellids,  22  species  of  bcnihic  foraminifcras
and  20  species  of  planktonic  foraminifcras,
10  species  of  bclemnites,  5-40  calcareous  nanno-
fossil  taxa,  20  species  of  radiolarians  and  sevcral
species  of  algae  were  recognised  wichin  Dorso-
planitespanderi  ionç)y  probably  rcsulted  from  tlie
cumulative  cffects  of  a  constani  alternation  of
transgressive and régressive épisodes. Tins type of
sédimentation  and  palaeoenvironments  survivcd
into  late  Vbigian  lime,  but  a  change  of  condi¬
tions  had  alrcady  appeared  by  thc  end  of  Volgîan
time.
l'he  proposed  schematic  pakeogeographic  maps

of  rhe  Kimmeridgian  and  Vbigian  lime  (Figs  7»
8)  indicate  the  location  of  the  eastern  rim  of
shallovv  sea  witli  excellent  environments  for  oil
and  fuel-ricli  organic  source  rocks  (Figs  5,  6).
Similar  to  Recent  seas  and  to  an  ancient  sca,  for
cxamplc,  thc  Devonian  Sca  (Vishnevska)^  1093).
thc  maximum  concentrations  of  phytoplankton.
siliceoLis  plankton  and  benthos,  carbonaceous
plankton,  nekton  and  bemhos  were  found  in  ihe
water  imincdiatcly  boidcring  thc  continent,  l'his
type  of  relative  incrcasc  in  the  proportion  of  lipid
rich  organic  matter  in  thc  botvom  scdimcnis  and
its  good  pre.servation  probably  took  place  in  res-
ponse  to  the  preservative  characccr  of  phospho-
rus,  the  coiueiu  of  which  is  very  high  in  these
strata (Bauditi  trt  al.  1996).
It  is  well-known  that  in  the  Techyan  Rcalm  the
genus  Parvîchigula  is  rare  whcrcas  thc  content  of
this  genus  in  thc  Boréal  (Khydjaev  1931;  Sedaeva
&  Vishnevskaya  1995)  and  Ausiralian  provinces
(Baumgartner  1993)  is  much  greater.  From  these
data,  \ve  can  assume  thar  cold  water  environ-
ments  dominated  lhe  north-easiern  Rti.s.sian
Plarform  Jurassic  oil-shale-bearing  basin.  ’Fhe
prépondérance  of  parvicingiilides  possibly  indi*
cates  upwelling  conditions  which  bave  could
existed  offshore  (Figs  6-8).  The  abundant
remains  of  sponge  spiculés,  which  settled  along
rhe  shelfedge  confirm  this  conclusion.

JURASSIC  BIOSTRATIGRAPHY  AND
PALAEOGEOGRAPHY

Detailed  analysis  of  taxonomie  variety  of  faunal

assemblages  and  some  morphological  peculiari-
ties  of  shclls  allow us  to  escablish  bioscratigraphic
corrélations  and  to  reconsrnici  the  possible
bathymétrie  and  topographie  fcaiures  of  sedi-
menrary  basins.  One  would  notice  that  Jurassic
radiolarian  fauna  was  firstly  found  from  rhe
Corodische  Standard  Section  of  the  Volga  Basin.
It  represents  new  data  on  the  palaeonrological
characceristic.s  of  the  Upper  Jurassic  Russian
Régional  Vbigian  Stage.  Fhc  lower  Kimmcrid-
gian  ammonite  Amoeboceras  kitchini  (Salfcld)  is
cypical  of  the  Arcdc  (Northern  Siberia,  Subpolar
Urals)  and  Boreal-Atlanîic  Provinces  (European
Ru.ssia).  Buchia  is  a  charactcristic  clément  of
Arctic  and  Boréal  reairns.  Eoraminiteras  arc  also
cypical  of  the  Borcal-yVtlantic  Province.  A  ly'pical
feaiurc  til  radiolarian  assemblages  (abundance
and  high  taxonomie  diversity  ol  thc  genus
Parvicingîda)  indicates  Borcal  affinity.  The  pré¬
sence  of  thc  genus  AsphiocertU  In  the  Volga-Oka
Basin,  well-known  in  the  Western  Europe  and
Mediterranean  Région,  is  the  only  indicator  of
possible  letbyan  influence.
Sonic  pccuUarities  were  conimon  for  sédiments
of thc Pechora and Volga baslns:
1.  Scdinicntary  lithologies  and  cheir  thicknesses
indicate  uneven  subsidence  on  thc  periphery  of
Russian Platfbrm.
2.  Alternation  of  deep-water  and  shallow-water
sédiments  and  numerous  gaps  indicate  custatic
variations.
3.  Geochemical  data  exhibit  enrichment  in  orga¬
nic matter.
New  siliceous  microfossil  radiolarian  assemblages
hâve  bcen  obtaîned  from  the  Volgian  as  dated  by
ammonites and calcareous narinofossils.
The  co-occurrcncc  ol  radiolari.ins  wilh  calca-
reous  narinofossils  represenrs  the  firsc  well-dated
radiolarian  assemblage  ol  this  âge  at  such  a  high
latitude  on  the  Russian  Platlorm.
As  might  be  expecred  many  new  radiolarian  spe¬
cies  of  the  Boréal  Province  are  encouniercd.

LOWER  CRETACEOUS  STRATIGRAPHY
OF  ULJANOVSK-PENZA  REGION

Berriasian  strata  are  probably  reworked  in  the
Gorodische  Section,  although  they  were  niarked
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Fig. 7. — A detail palaeogeographic map of the Volgian time. 1. mari; 2, sand; 3, clay; 4, limestone; 5, oil shale; 6, land; 7, sponge;
8, aucelfine; 9, ammonite; 10. foraminifera; 11, radiolaria; 12, bivalve; 13, glauconite; 14, phosphate; 15, buchia; 16, gypsum.

GEODtVERSITAS • 1999 • 21 (3) 359



Vishnevskaya V. S., De Wever P., Baraboshkin E. Yu. et al.

(?mapped)  açcording  to  Mese/hnikov  (1984).
From  oiir  point  of  view,  fhe  pn^sence  of  Berria-
sian deposits  here is  improbable because the sec¬
tion  is  srrongly  condensed.  Most  probably,  Bcr-
riasian  ammonites  which  are  présent  in  these
strata wcrc rcworkcd inco thc base ot \ alanginian.
'Fhe  section  is  terminated  by  black  clays
(layers  4-1)  witb  sidcrite  and  Jimonite  concré¬
tions,  containing  large  weathered  ammonites
Speetonicems  (5.)  .versicolor  and  S.  (S,)  suhinver-
surriy  which  arc  ascribcd  to  tbc  Speetoniceras
inversum  zone  ol  thc  top  Hautcrivian.
An  anoxie  event  occurted  within  the  lower
Aptian  Deshayeütes  deibayeü  The  remainder
of  the  lower  and  middle  Aptian  is  characterised
by  anaérobie  conditions.  A  late  Albian  radiola-
rian  assemblage  was  Ibiind  amongsr  the  Albian
black  clay  of  Ulianovsk  Sec  tion.  It  is  rcpre.scnied
by  Orbiculifarma  multanguLi  Pessagno,  Théo-
campe  cylindrica  Smirnova  Alicw  Oheliscoites
iiirris  (Squinabol).
The  Barremian-.'Vlbian  jnter\'a!s  wcrc  also  investi-
gated  in  rwo  (7,  10)  borcholes  in  the  Penza  area.
At  a  depih  ot  89  m  in  borehole  10,  the  radiola-
rians  Orbiculiforma  nuixima  lV.ssaguo>  Disrylo-
capsa  micropora  (Squinabolj>  simdar  to  laie
Albian  Tethyan  forms  (O'  Dogherty  1995);
Dictyomhni  communis  (Squinabol)  and  Obesa-
capsula  sp.  cf  O.  zamoramsk  Pessagno  were  reco-
vered,  At  a  depth  of  105.5  m  in  the  sarne
boreholcv  rypical  late  Albian  radiolarian  spccics
Porodisens kavUJeuiensis Aliev, Archaeodictyomitra
simplex  Pessagno,  Dictyomiîra  gracilis  (Squi¬
nabol),  Dictynmitra  feroiia  àngusia  Smirnova,
Theocampe  cylindrica  Smirnova  Ôi  Aliev  were
recognised.  Ar  a  depth  of  106.8  m  within  bore¬
hole  10,  the  radiolarian  fauna  is  characterised  by
Spumellaria only.
Within  borehole  7,  ai  a  depth  ol  113.3  m,  radio-
larians  Orbiculiforma  nevadaensis  Pessagno,
Oheliscoites  perspicutts  Squinabol,  O.  cf.  vinassai
(Squinabol),  Xiîus  antelopensis  Pessagno,
X?  asymbatos  Forcman,  ^v^lich  arc  characteristic
species  of  thc  Albian  to  carly  Cenomanian,  were
found.  At  a  depth  of  120  m  (boretiole  7)  radiola-
rians  are  represented  by  the  species  Orbiculi¬

forma  nevadaensis  Pessagno  and  typical  late
Albian  Theocampe  cylindrica  Smirnova  &  Aliev,
T  simplex  Smirnova  &  Aliev.

Between  123-45  and  123.50  m,  the  radiolarians
Porodiscui  inflatus  Smirnova  &:  Aliev,  Oheliscoites
lurris  (Squinabol)  arc  présent.
.At  a  depth  of  133.15  co  133.25  m  the  radiola-
tians  Dictyomiîra  ferosia  angusta  Smirnova  and
Stichomitra communis vSquinabol were recovered.
Within  the  interval  129.75  lo  129.90  m,  Albian
spedes  Crolanium  cuneatum  (Smirnova  &  Aliev),
C  tritjuetrum  Pessagno,  Porodiscus  inflatus
Smirnova ik  .AJiev  were inet.
At  a  depth  of  136  m.  the  only  .specîes  recovered
was Orbiculiforma multangula Pe.ssagno occurred.
From  the  above  data  we  consider  that  the
Aptian-Albian  Crolanium  cunattutn  zone  can  be
recognised  in  rhe  Uljuuovsk-Pcnza  Région.

UPPER  CRETACEOUS  BIOSTRATIGRAPHY
OF  VOLGA  BASIN

Upper  Cretaceous  radiolarians  were  .studied  Irom
rhe  Shilüvka  Section  in  the  Uljanovsk  Région
and  from  cure  sections  of  borcholes  (28,  502)
From  the  Volgograd  Région.  Three  radiolarian
assemblages  w^re  determined:  Archaeospongo-
prunnm  hipartiturn-Alieviu  m  su  per  bu  m
(Tumnian-Coniacian),  Pseiidnanlophacus  floresen-
sis-Euchitonia  santon  ica  (lace  Goniacian-
Santonian  or  Santonian)  and  Arnphipyndax
tylotm-Patellubi  plunoconvexa  (late  Campanian).
Age  data  were  supported  by  loraminiferal  and
nannoplankron  assemblages,  which  bave  aftînity
with  Europeari  unes.  These  as.semblages  arc  simi-
iar  to  Western  Siberian  Boréal  associaiion.s.  but
include .somc Tethyan Taxa.
Tlic  early  Santonian  Euchitonia  santonica-
Alievium  praegallotViiyi  zone  was  established  by
Vishnevsloiya  (1997).  It  is  a  cbaracterisrit  Boréal
zone  and  is  widespread  both  in  Siberian,  Russian
platforms  and  in  the  Prc-Caucasus.  Within  the
Shilovka  Section,  it  corresponds  to  the  foramini-
lcral  Gavelinella  infrasantonica  zone  or  nanno¬
plankron  Marthasîerites  (urcatus  zone,  l  hc  tare
Santonian-early  Campanian  foraminiferal
(hwclinclla  stelligera  zone  can  be  correUted  with
the  Oiincutifbrma  quadraia-Lïthostrobus  rostovze-
vi  zone.  Phe  upper  part  of  this  zone  may  be  cali-
brated  with  the  nannoplankron  Arkhangelskiella
specillata  zone  in  the  Shilovka  and  Tushna  sec-
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tions.  Campanian  Prunohmchium  articulati^m
zone  (Lipman  1952)  or  Arnphibrachtum  sibert-
cum  zone  and  Spongoprunum  angustum  zones
(Amon  &  De  Wever  1994)  hâve  no  analogues  in
the  Terhyan  Région.  Nevertheless,  the  Tethyan
species  Afens  liriodes  Riedcl  &  Sanfilippo  was
found  in  the  inrcrval  of  this  zone  within  the
Shilovka  Section.

CONCLUSION

The  proposcd  biostratigraphic  subdivisions  based
on  new  palacontological  data  are  clcarly  defi-
nable.  They  hâve  a  proven  widc  géographie  dis¬
tribution  and  can  bc  usefuJ  for  corrélation  of
sedimentary  séquences  as  well  as  biotic  and  abio-
tic events.
The  direct  corrélation  of  Peri-Tethyan  radiolarian
zonations  with  oceanic  oncs  and  tliose  of  lhe
Tethyan  région  is  very  difficuli  owing  to  provin-
ciality  of  species.  Only  one  Jurassic  zone,  the
Lipper  Volgian-lower  Berriasian  Parvicingula
blowi  zone,  can  probably  be  compared  with
zonations  of  Baumgartner  (1993)  for  the  Argo
Basin.  The  upper  Berrlasian-lower  Valanginian
Parvicingula  khabakovi-Williriedellnm  saltimicnm
zone  (Vishnevskaya  1996),  which  is  widespread
in  the  Rassian  and  Siberian  platlorms  within  the
ammonite  Bojttrkid  mesczhnikovi  zone^  can  be
compare  with  some  Tethyan  ones  owing  to  the
presence of numerous Parvicingula hoesii.
Biostratigraphic  cofrelaiions  oi  microfossils
(radiolarians,  forauiinifoas  and  nannoplankron)
and  macrofbssils  (ammonites,  buchias)  is  propo-
sed  in  order  to  cstablish  the  synchronicity  of
events  and  conscqucntly  of  more  general  geologi-
cal processes.
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