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PROGRANM
of the International Symposium on the Upper Jurassic

Stratigraphy in the USSR (June 6-18, 1967)

6 June (Tuesday) - Arrival of the dclegates of the Sym-
posium in Moscow.

7 June (Wednesday) - Session I in Moscow - 12.00-14,00

1) Inaiguration address of Academician A.L.Yanshin (U33lt)

2) P.L.Maubeuge (France), Chairman of tne Subcomission
of the International Stratigraphic Comaittee (ISC) - Opening
of the Symposium and its tasks.

3) G.Ya.Krymgoltz (USSR) - Problems of the study of
the Jurassic deposits of the USSR,

4) V.A.Vakhrameev (dSSR) — Subdivision of the Middle-
and Upper Jurassic continental deposits of the USSR.

Session II - 16.00 - 19,00

1) A.L.Tzagareli - The Upper Jurassic zones of Georgia
and their correlation to those of West Europe.

2) K.W.Barthel (FGR) - Possible faunal links between
Southern Germany and the Russian Platform during the Upper
Jurassic and supposed relations.

3) B.Ziegler (FGR) - Der Biostratigrapnische i/est ober-
Jjurassische Ammonitenfaunen.

4) V.N.Sax and oth.(USSR) - Paleo-temperature conditions
of the deposit formation in the Upper Jurassic basins on the
areas of the USSR and Poland.

8 June (Thursday) - Session III - 10.00 - 14.00

1) .A.Gerasimov, X.I.Kuznetzova, N.P..likhailov (U3S8%) -

Volgian stage and its subdivisions.
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2) V.N.Sax, M.S.Mesezhaikov, N.I.Shulgina (USSR) - Vol-
gian stage of the Arctic.

Discussion: K.V.Paraketzov, K.M.Khudoley (USSR).

2) R.Casey (England) - The position of the Volgian stage
in the English Jurassic.

4) A;Zeiss (FGR) - Der Beitrag Mitteleuropas zur Losung
einiger Probleme der Oberjura - Gliederung, insbesondere der
Ober- und Untergrenze.

Session IV - 16.00 - 19,00

1) V.V.Drushchytz, N.P.Luppov (USSR) - On the Jurassic
and Cretaceous boundary and a stratigraphic status of the Ber-
riasian.

2) I.G.Sazonova (USSR) - The boundary between the Juras-
sic and Cretaceous systems and the position of the Berriasian
on the East European platform.

3) V.I.Bodylevsky (USSR) - On the Upper Jurassic and
Lower Cretaceous boundary in the boreal region.

4) V.Bieletcka, S.Marek (Poland) - The boundary between
the Jurassic and Cretaceous systems.

5) T.Nikolov (Bulgaria) - On the boundary between the
Jurassic and Cretaceous systems.

9 June (Friday) - Excursion to the suburbs of Moscow by bus.
10 June (Saturday) - Session V -in Ulyanovsk - 16,00-19.00.

1) V.G.Kamisheva-Elpatinskaya and oth.(USSR) - Callo-
vian of the East European Platform.

2) I.I.Tuchkov (USSR) - Stratigraphy of the boundary
layers of the Middle and Upper Jurassic in Yakut ASSR.

Discussion: N.T.Sazonov, K.I.Rostovtzev, E.E.lligacheva,

B.P.Sterlin (USSR).
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3) H.Holder (FGR) - On the Middle-Upper Jurassic boun-
dary.
4) N.S.Bendukidze (USSR) - On the Upper Jurassic boun-
dary of Georgia.
1 J;me (Sunday) -~ Excursion up the Volgariver by ship and

an eiamination of the lectostratotype section of the Volgian
stage near the village of Gorodishche, higher than the town
of Ulyanovsk.

12 June (Monday) - A flight from Ulyanovsk to Moscow and from
Moscow to Adler. A tour to Sochi by bus.

13 June (Tuesday) - Excursions by bus along the Bzyb river
to examine the Upper Jurassic sections. Night in Sukhumi,

14 June (Wednesday) - Excursion by bus to the town of Kutaisij;

night in Kutaisi.
15 June (Thursday) - Examination of ‘the Upper Jurassic sections

near the settlements of Tzei, Ertzo and Tzona. Coming to Tbilisi.

16 June (Friday) - Session VI in Tbilisi - 10.00 - 14400.
1) Je.Pulop (Hungary) - On the Jurassic-Cretaceous boundary.,

2) R.Casey (England) ~ Jurassic-Cretaceous boundary in
Eurc')pe.
3) N.G.Ehimiashvili (USSR) - Tithonian deposits of the
CAucasus;
Discussion: V.L.Egonyan, A.V.Krasnov, E.A.Uspenskaya.
f'aasing' a resolution.

17 June gSatm! - Coming back to Moscow by plane. .

18 June (Sunday) - Departﬁre of the delegates of the Symposium.



VOLGIAN STAGE AND UNIVERSAL STRATIGRAPHIC SCALE
OF THE UPPER JURASSIC

A8 the International Colloquium in Iuxemburg showed, the
most complicated problem under discussion is the stage-division of
the uppermost portioms of Juraessic, on whioh no coordinated conclu-
sion has been passed.

In 1849 d°'Orbigny suggested the Kimmeridgian and Portlan-
dian stages, and since then the discussion on their volume is still
going on. Up till now we have no generally adopted universal stage
for the deposits of the end of the Late Jurassic.

'In the practice of the geological survey the three local
stage subdivisions are uledth;ortlaﬂdian fo; the Anglo-Paris basin,
the Tithonian for the Tethys and the Pacific region and thLe Lower
Volgian and Upper Volgian stages for the Russian platform, the north
of Siberia and Poland.

- D'Orbigny suggested the Portland or the Portlandian stage.
The section in the south of England, isl.of Portland, was establish-
ed as its stratotypical section. The scope of the stage as sugges-
ted by d°'Orbigny, includes the deposits from the zone Gravesia gra-
vesiana up to the zone Titanites giganteus.

‘This Portlandian volume is adopted by the majority of the
geologists of the world and of the soviet Union as well. The Lnglish
geologists, however, proceed from the fact that in Bngland the Kim-
meridgian claye in a stratigraphical section include the zones
Gruvesia gravesiana-Pavlovia pallasioides. That is wkiy uhe :ortlan-

dian is regarded by them in a restricted scope beginning from the
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wone Zaralskites albani to Titanites giganteus, considerably lifting
the upper boundary of the Kimmeridgian stage. All this complicates
the solution of the problem concerning the stages of the Late Juras-
slo and their volume.

The Tithon or the Tithonlan stage was established by Oppel
in 1865 for the deposits of the Tethys northern region, which oocur
between the Upper Kimmeridgian (2zome Aulacostaphanus pseudomutebi—
lis and the Lower Cretaceous. This stage was named not after thg
area, its stratotypical section being not shown. S/N.Nikitin pro-
posed (I88I) "....to introduce a special name of the Volgian for-
mation® for the whole mass of the Jurassic beds of Middle Russia .
lying above the Uxfordian clays (page 49). He had no clear understan-
ding of the term "stage" yet. Thus he distinguished "Calovian"beds
Oxfordian beds and Volgian beds", while their zones are named sta-
ges (page 36). His next paper written im 1883, S.N.Nikitin (1884)
entitles "Notes concerning the sequence of the Volgian stage beds
of Moscow Jurassic". In this paper Nikitin describes the Volgian
stage with reference to a more detailed description in his work
published two years before (I88I). Having pointed out a strong pre-
.Cretaceous washout, Nikitin wrote: "....It is natural, that the up-
permost beds underwent a stronger destruction than the lower ones.
That is why the Uxfordian clay has a more constant and wide distri-

with Am.virgs
tgt:;sion than the Volgian stage;... the beds of the Volgim
[of course, preserved more often than the beds with am. fulgenms,
the latter in its turn is wet more frequently than the -uppermost
portion, the aucellic bed with Am.subditus.”

In the same year S.N.Nikitin (1884) divides the Volgian

stage into two stages: the Lower and Upper Volgian stage" . (these
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are in fact "Mnevnikov" and "Khoroshov" stages by shurovsky (I867),
who marked briefly vut definitely their place in the stratigraphic
scale of the Jurassic period of the Moscow region)mand continues to
map it as Jav. He explains in the foot-note once again"the meaning
of the term "Volgian stage", (see page 37-49", (p.53).

Being 1nf1uencedby A.O.Mikhalsky, Nikitin during a certain
period of time considered the Upper Volgian stage to belong to cCre-
taceous.

A.P.Yavlov (I864) described in the Middle Volga region ..
near the village of Gorodishche the degosits of the Volgian stage
and the Kimmeridgian clays underlying them. Thus he defined more
exaotly ‘the scope of the Volgian stage. D.K.Sokolov (I90I, I92I)
distinguished a Vetlianian horizon in the Orenburg Jurassic and
attributed it to the lowermost portions of the Lower Volgian stage
This scope of the Lower Volgian stage was adopted at the ill-Union
Conference of the Mesozoic stratigraphy of the Russian platform in
1954.

The Volgian stage of S.N.Nikitin combines his Lower and
Upper Volgian stages and corresponds to the Tethonian regarding its
scope. These deposits were developed in the Volga basin, but their
exact stratotype was not pointed out.

The Upper stage of the recent Jurassic was hotly discussed
at the first International Colloquium on the Jurassic system held in
Luxemburg in summer 1962, no resolution, however, on this problem
being adopted. The major part of the Colloquium participants were
inclined to draw an upper boundary oI Kimmeridge under the beds with

Gravesia, and were ready to adopt the forth decision oy R.Ene, who
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proposed to widen the scope of the Portlandian stage so that it
should be eyuivalent to the Tithonian and Lower and Upper Volgian
stages together, it having been proposed by Hauge (I898). This de-
cision, however, was not adopted as well. Debates held at the first
International Colloyuium on Jurassic system (I962) and the subseyuent
discussions of its resolutions turmed out to be extremely fruitful.
They were discussed at the plen y session of the regular Commissian
of the Interdepartamental Committee on the Jurassic system (January-
February, I96jL The Commission agreed with drawing the upper boun-
dary of the Kimmeridgian at the basement of the beds with Gravesia;
"the Commission recommends thq;%ithonian stage as the upper stage
of the universal stratigraphic scale of the Jurassic system. rhe Co-
mmission also poidnted out that for "Horeal region the Lower and th_e
Upper Volgian stages should be retained, both being equivalent to
the Tithonian stage". In case the Tithonian stage were not accepted
by the Intermational Geologiéal Congress as the standard stage of
the universal stratigraphic scale, the Volgian stages could be inolu-
ded into this scale as the steges of an international importance".
As to the Portlandian stage, it is not to be recommended " because
of the difference in. the opinion regarding its volume....¥n addi-
tion, the upper boundary of the Portland stretches lower than the
boundary of the Jurassio and Cretaceous system" (Resolution, 1963,
pPp.146-I49).

At the meeting of the British Mesozoio Committee (in the
ea;??¥%52§32 while discussing the Resolutions of the Luxemburg Col-
loquium, the geologists of England oame to an agreement to draw
the boundary of the Kimmeridgian stage under the beds with Gravesia
according.to d'Orbigny, Hauge and Zalfeld.
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At the second session of the British Mesozoic Cimmit¥ee v
it was decided to withdraw the Portlandian from the international
stages and to terminate the Jurassic with the Volgian and Tithonian
sfages and to begin the Lower Cretaceous with the Berriassian or Rya-
zan horizon.

The Soviet geologists approve these resolutioms of the
British Mesozoic Committee regarding the upper boundary of the Kim-
meridgian stage under the beds with Gravesia and withdrawing the Port-
landian as. a stage of the international stratigraphic scale. The
distribution of the Portlandian deposits is practically limited
with the Anglo-Paris basin and with the area northwards (F«G.R.)-
The deposits of the Volgian stages can be successfully isolated
on the area stretching from the Far-East of the USSR to Greenland,
canada and Alaeka, l.e. almost throughout the whole Boreal region
of the northern hemisphere; they are readily compared with the Port-
landian considering zones. They cover the whole section from the
roof of the Upper Kimmeridgian to the Berissian basement. The Port~
landian corresponds mainly to the middle substage of the Volgian
stage only.

The Tithonian stage is better developed, but it is named
not after its locality and has no stratotype. Its zomal division
lia weakly expressed. Thus the Upper Tithonian stage is established,
being coppqaed of ome-two ;onee which are very difficult to corre-
late with the Arctio deposits of the Volgian stages and which cor-
responds to their‘six zones.

' At the Meeting of the Committee on the Mediterranian

Mesozoic held in May I964 in Cassy (¥rance), a resolution was adop-

ted recommending to approve the Volgian stage as a universal stage
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of the world stratigraphic scale at the next AXII Session of the
International Geological Congress.

The Soviet geologists use in their practice thg Lower
and Upper Volgian stages for the end of the Upper Jurassic. Geolo-
gilsts from the foreign countries take them as one Volgian stage
Just as i1t was presented in the first works by S.N.Nikitin (I486I
and 1684) and by A.P.Pvlov (1864, 1886).

Taking into consideration that this stratigraphic inter-
val corresponds to one period in the evolution of ammonites, charac-
terized by the florish of the representatives of the subfamilies
Virgatosphinctinae, Dersoplanitinae, Virgatitinee and by the appe-
arance of the early representatives of the family Craspeditidae
from the Virgatus beds, it is worthwile to establish the universal
Volgian stage in the USSR as well.

The Upper Volglan stage could be included into it as the
upper substage. The introduction of the universal Volgian stage
would result in simplifying the index (J3v).

The Volgian stage will comsist of three stages, each being
divided into three zones. The lower substage (ijl) with the zones
Subplanites klimovi and Gravesia spp.,S.sokolovi, S.pseudoscythicus:
it is up to the Vetlianian horizon of D.I.Sokolov (I90I) and cor-
responds to the zones: Gravesia gravegiana, Gravesla gigas, Subpla-
nites spp.,Pectinatites pectinatus of the North-west of Europe and
to the Lower Tithonian in the volume: Glochiceras lithographicum,
Subplanites W¥imineus, Berriasella ciliata. The middle substage
(J3v2) with zones Dorsoplanites panderi, Virgstes virgatus, Epivir-
gates nikitini corresponds to zones ravlovia rotunda, ravlovia pal-

lasioides, rrogalbunites albani, Crendonites gorei, Titanites gigan-
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teus of the North-west of isurope. The upper substage (JEVB) is suo-
divided into the zones: KaChpurites fulgens, Cragpedites subditus,
c.nodiger. It can be correlated with the lower ﬁart of the furbecki-
an. Thne middle and upper substages together correspond to the Upver
Tithonian, zone Virgatosphinctes transitorius.

The three substages of the Volgian stage are approximate-
ly equal concerning their volume, and represent three subphases in
the development of cephalopods of the Late Jurassic end.

The early subphase(= lower substage) is characterized by
tpe ammonites of the genera Subplanites, Subdichotomoceras, krectinu-
tites of the subfamily virgatosphinctinae, und vy the appearance
of the ancient representatives of the subfumily Dorsoplanitinae,
genus Paravirgatites.

The middle subphase (= middle substage) is marked by the
vigorous development of the genera of the subfamilies Virgatitinae
and Dorsoplenitinae and apvearance of the first Kaghpurites and
Craspedites, family Craspeditinae.

The late subuhase (= upper substage) is kmown for the flo-
risn oi Craspedites asachpurites Garnicriceras, family Craspeditidae
and ti:e survival of the genera LuMgeites, subfamily Dorsoplanitinae
and Virgatosphinctes, subfamily Virgutosphinctinae.

SelleNikitin, wrnile distinguishing tpe Volgian stage, wnich
ne initially named "Volgian formation" wrote: I have chosen this
naze, becavse the Volga basin gives us wainly the instructive sce-
tions of this formaticn. we are rescavching its extreme points in
{y-insk, Moscow, .inéshma, oyzran” (losI,p.49;

W have ne exact data concerning boti tihe stratciyre cf

the Volgiun stage anu tie Lower and Up-er Volgian stages, osbl..iisu-
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ed by him later. In the regions of Rybinsk and Kineshma there are
no complete sections of the deposits we are interested in. They lost
their importunce in the suourbs of Moscow due to the city comstruc#
tion. In tihe suourbs of Spzran and the viliuge of Lashpir the lower
part in tone section of the Volgian stage deposits is poorly exposed.
As 3 lectostratotype of the Volglan stage one can recommend a well-
known section in the Middle Volga région on the right Volga bank
near the village of Gerodishohe, 25 kilometres (aloug a straight
line) upwards the town of Ulianovask, where A.P.Pavlov (I884) dis-
tinguished the Kimmeridgian clays from the Gorodishche clays, res-
tricting the scope of the Volgian stage.

The detailed description of the lectostratotype of the
Volgian stage is gilven below. "The tasks and rules of the study and
description of the stratotypes and key stratigraphio sections", writ-

ten according to the instructions, were approved and recommended by
I.5.C.

Lectostratotype of the Volgian Stage

The subdivision range corresponds to the stage. The nume
is originated from the Volga river. The lectostratotype of the Vol-
gian stage is iun the lilddle Volga region on the right bank of the
Volga, near the village of Gorodishche, 25 km. upw#rds (to the north)
from Ulianovsk, and I im. downwards Gorodishohe ( a schematio map
is attached) (Fig.I).

The Volgian stage was suggested by S.N.Nikitin (188I) for
the beds lying above the Oxfordian olay; he named it at first
"Volgian formation (Id&8I, p.49)
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In his work of 1883 Nikitin 5.H.(1884) names this formation *the
Volgian stage. However, somewhat later (1884) he subdivided it into
the lower and upper Volgian stages, being used at present. He remarks:
*See the meaning of the term "Volgian stage®" in my abovementioned
work. page 37-49" (p.53). We have not got a more exaot indioatimn
of the stratotype, except that these deposits have been developed
in the Volga basin.

A.B.Pavlov (1883-1884) desoribed the Volgiam stage in the
Middle Volga region near the village of Gorodiehohe and subdivided
it into: a) lower Volgian or Virgatus beds, and b) upper Volgian
of Catenulatus beds. These subdivisions retained their meaning up .
to date, Fhough being fprgotten by the author himself. He wrote
about them:

*The Volgian stage
b) The upper Volgian or Catenulatus beds with Oxynoticeras catenu-
latum Fisoh., Perisphinctes subditus Tr.. In a larger portion of
the area thess beds can be further subdivided into two horizoms:
the upper horizon with Perisphincteskashpuricus Tr., and P.nodiger
Eichw., and the lower one with Oxinoticeras fulgens Tr.and P.Oken-
8is d.Orb.

a) Lower Volgian or Virgatus beds with Perisphinctes vir-
gatus Buch, P.quenstedt Roul. and Belemnutes absolutus Fisch." (pa-
ge 30).

The deposits of the Volgian stage us it was found by A.P
f%loc for the first time in Russia, are underlain by the clays with
"Aspidoceras acanticum Opp., A.liparum Opp., Bb lpites cf. eudoxus
d.0rb., H.pseudomutabilis Loriol" and oy other ammonites of the
Upper Kimmeridgiar .The monographic description of these ammonites
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was published by A.P.Pavlov in 1886; the "Volgian stage (page 5,6)
or "de létage volgian" (p.70) is mentioned ipg it.

However, in 1892 and in his subseyuent works A.P.Pavlov
established the Portlandian or Bononian stage instead of lower Vol-
gian beds (S.N.Nikitin's lower Volgian stage), and the Aquilonian
stage, instead of the Upper Volgian beds (S.N.Nikitin's Upper Vol-
gian stage).Soon he also related zone Riasanites rjasanensis to
the latter; some western-European zones (Perisphinctes bleicheri,
P.glganteus) being distinguished by him in the Portlamndian of the
Middle Volga region.

The establishemnt of these zones and the Portlandian and
Aquilonian stages ocaused some founded cridical remarks by A,N,Roza-
nov (I928). But the correlation made by Pavlov of his lower zone
(P.bleicheri) with the Lower Portlandian and that of the upper zo-
ne (P.glganteus=gEpivirgatites) with the upper zone of the Upper Port-
landian proved to be ocorrect.

D.N.sokolov (I90I, I903, 1905, I92I) suggested "the Vet~
lianian horizon on the Vetlianka river in the Orenburg Jurassic
and within the lower part of the lower Volgian beds. D.I.Illovaisky
(I941) established two zones iam it: Ilovaiskaya sokolovi, I.pseudo-
scitnica, considering these two zones worth grouping as an indepen-
dent stuge. N.T.S5azonov insisted on the same (IY57).

The Vetlianian horizon is analogous with the zone P.blei-

cheri sug;ested by a.r.Pavlov.

At the All-Union Conference on the stratigrapiy of the
khesozoic deposits of the Hussian platform in 1954 it was decided
to establish a unified zone I.sokolovi and I,pse dr~cythioa, and

to relate it to tle lowermost portions of the Lower Volgian stage.
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The section of the Upper Jurassic deposits on the Volga
near the village of Gorodishche istESSt complete and is ckosen as
a lectostratotype because it is here that A.P.ravlov described the
Volgian stage in his early works.

A picture and, a drawing of the lectostratotype of the
Volgian stuge is attched.

The deposits of the Volsiun stage underlie the Kimweridgi-
an clays which are relzted to-the two upper zones of this stuge

according to the rich ammonite fuuna contained in them: zone Aulaco-
stophanus pseudomutabilis und zone ¥irgatoxioceras fallax. The Vol-
glan stege 1s covered with the sediments oi the Lower Creﬁfoeoue -
puosphate sundstone (conglomerates with sachyteuthis (Acroteuthis)
lateralis (phill.) with those of tho Upper Valanginian, and with
dark clays with speetoniceras (Upper Lisuterivian), 1n the i.oscow
rezion (Lopatinsk, phosphorite mine, the Volgian stage deposits
overlie the beds with Riasanites rjascensis.

A detailed lithological and paleontological characte-

ristic _of the beda: x)

J3km2-ps I.Clay: light grey and grey, calciferous compact with

pyrit concretions, with py»itized iﬁ argillaceous nuclei, less fre-
nuently with ammonite shells: velow prevail Physodceras acanticum
(opp), Aspidoceras meridinnale (Gemm); hence .the following are evi-
uently described by ruvlov (1886): Amoeboceros volzuse ravl. and A.
subtisicostatus ravl. Above there are numerous Aulacostephanus jpse-
udozutabilie (lor.). A.eudoxus (d'Orb.), A.subeudoxus (Pavl), A.su-
vundorae (Pavl.), A.jasonoides (Pavl.), Phydoceras Liparusi (opp. ),
pachytheutnis (¢) gorodishchensis (uet.,_ ylindroteuthis (Logonibelus)

ingens (Krimh.,* . (See rig.3).
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Jakmz-f. 2. Grey olay, shaly, oaloareous, with crushed ..
shells: Virgataxiooeras fallax (Ilov et Flor.), Phydooeras sp.. To-
gether with them.gxe-met shells Aulaoostephanus of. jasanoides
(Pavl.), A.of.subuﬁdurae (Pavl.), seldom above and often below, and
also rostra Paohytheuthis(?) gorodishohensis Gust. 3.0m
JBVI-k' 3. Dark-grey clay, in some bands grey and brown-~
ish-grey, platy, oompaot, calcareous with large loose0Ochreous con-
oretions with Subplanites of. klimovi (Ilov.et Flor.), Neochetoceras
8p., Gloohyceras sp., Exogira virgula (Defx.),Cylindroteuthis (Cy-
lindroteuthis} porreota (Phill.). From here evidently came Glochy-
ceras cf. fialar (Oppel.), mentioned by N.T.Zonov (I937) 3.50m
4, Nay: grey, compact calcareous, containing at the ba-
ge a band of fine black phosphorite concretions with crushed nuclei
and shells Subplaenites klimowi (Ilov. et Flor.), Gravesia of., gigas
(d'0ed.), Gravesia sp.,Cy}rindroteuthis (C.) porrecta (Phill.).
Stenhanoceras (=Gravesia) poftlandiouﬂ Lor., mentioned by A.P.Pavlov
(T90I) and Gravesia ev. «r. gravesiana (d'Crb.) spéken sy N.T.Sazo-
nov, were apparently from here 0.f0 m
Javl-ak. 5. Clay: black, calcareous, stratified, with
small disseminated limy concretions and rare nuclei. Subplanites
of.sokolovi (Ilov.et Floz),S,pavida (Ilov.et Flor.) , Cylindrotenthis
(C.) of. porraecta (Philll). I.0 m
Javl-psc. 6. Interstratified dark-grey platy calcare-
ous clay and light-grey oompact marl ( two layers of clay and two
layers of warl), with aparse and poorly preserved orushed nuolei
Subplanites cf. pseudoscythicus, Physodocerat neuourgensis (Ilov.et
Flor), Cylindroteuthis (C.) porreota (pPhill.), rachyteuthie (?) go-

rodishchensis Uust. Total oapacity aopout I.60 m
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J3v2-p1. 7. Light-grey marl, compact with scattered emall
ralcareous concretions with frequent, uwsually orushed nuclei .Zarais-
skxites scythicus (Visch.), Z.quenstedti (Rouill.et Vos.), Pavlovia
vavliovi (Mich.), rare Dorsoplanites panderi (d°'Orb.), Cylindroteu-
this (Lagonibelus) parvila Gust.,Pachyteuthis (?) gorodishchensis
Gust. I.50 m

J3v2-p2. 8. -Light-grey marl, compact with scattered small
calcareous concretions with bands above (0.50 m), of dark-grey cal-
careous clay with feequent shells and nuclei: Zaraiskites acythious
(vischn.), %.quenstedti (Roull.et Vos.), %.zarajskensis (Mioh),
Dorsoplanites panderi (d'Orb.), D.dorsoplanus (Visch.), Pavlovia
menneri Michlv, P.pavlovi (Mich.), a large number of small rostra
Cylindrotbuthis (Lagonibelus ) parvula Gust., and rare and less cha-
racteristio rostra rachyteuthis gorodishchensis Gust. 2.30 m

J3v2-p2. 9. Interstratified brown and grey platy calca-
reous clays ard dark-grey browpish-grey bituminous-schistous clays.
The four lower m contain crushed shells jaraiskites scythicus (Visch.:
2.quenstedti (Rouil.et Vos), %. zarajskensis (Mick.), Dorsoplanites
ef.randeri (d*Orb.), D.cf.dorsoplanus (Visch.) In the lower part of
the thickness ure freyuent rostra Cylindroteuthis (jagonibelus) mag-
nifiea (d'Orb.), C.(L.).submagnica (d'Orb.), end in the upper half
there are maiy rostra Cylindroteuthis (i.) rosancvi Gmst.,C.(L.) eub-
magnifiea (d'urd.), and %.zarajskensis (Mich.)prevailini 6.0 m

J3v2-v. I0. Phosphorous ;onglomerate with virgaites vir-
gatus (1Bnch.). Cylindroteuthis (Lagonibelus) volgensis (@'Grb.) and
markedly rounded phosphorite nuclei Zaraiskites scythicua (Visch.),

Pavlovia sp., and others of the secondary occurrence. 01 m
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II. Send: greenish~grey and brown, glaicoaitic, dense,
with phosphorite nodules, with Virgatites virgatus (Buch), V.palla-
i (idieh.), V.pusillus (Mich.), C.(Lagonibelus) volgensis (d'Orb.)

0.55 m
I2.Phosphorous conglomerate in grey calcareous sand-
stone witin Virzatites virgatus (Buoch), V.pallasi (pMich.), V.pusi-
Lius (Mich.), CZ.(L.) volgensis (d'Orb.) 0.I5 m
Total thickness of the beds with Virgatites virgatus
is about V.80 =.

J3v2-nk 13. Sandsione: grey and greemish-grey, calca-
reous glauconitic with kpivirgatites bibliciforuis (Nik.), E.niki-
tini (Mich.), E.lahuseni (Nik.), Lomoné;ovella lomonossovi (visch.),
L.blakei (Pavlov), Laugeites stsohurowskii, (Hik.), Pachyteuthis
(Aoroteuthis) russiensis (d'Orb.), P. mosquensis (Pavl.), P. praecor-
pulentus Geras, Aucella fischeriama (d'0rb.), A.krotovi ravl,

In the lower purt of the bed vrevail Pachyteuthis (Acro-
teuthis) prorussiensis Gust. , and above are rostra F.(A.)rusiensis
(d*orh.) 0.5-1I m.

J3V3"Bb' I4. Greenish-grey, partly very loose sandstone
with abundant (especially in tne lower part) panbles of grey calcare-
ous sandstone. 0.8 -1Im

In the muin cementing rock: Craspedites subditus (Traut),
J.okensis (d*'Oro.), saraiericeras catenulatum (iiseh.), rachyteu-
this russiensis (d'Orb.), P.cosquensis (Pavl.), r.praecorpulentus
seras.(in littl Camgonectes lamellc as (Sow.), kntolium numwularae
{fisch.), Inoceramus (Anopaea) sphenoides Geras., abundant aucellas
.cella fischeriana (d'Ovb.) A.tenuicollis (pavl.) Rouillieria .ichal-

wwriio (Fahr. ).
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In pebbles-Eachpurites fulgens (Traut).

Jsvi-nd. 15. Sandstone: grey and yellowish-grey! cal-
careous rather compact with dark sandy phosphorite concretions
and with pebbles of greenish-grey scandstone (the bed is preserved
in some places from the latest wash~out) 0.0-0.15 m

Fossile: Craspedites milkovensis (Strem.), C.Kachpuri-
cus (Traut.), C.parakachpuricus Geras. (in litt.). C.mosquen-
sls Geras., Aucella terebratuloides lah.

Grﬁvlnz. 16. Sandstone: yellowish-grey, unevenly fer-
ruginous (conglomerate), overflowed with pebbies of weathered

sandstone of two types. 030-0.45 m

In the main cementini rocks; rare rFachyteuthis lateraz
1is (thill.,), Temnoptychites mokschensis (Bog.). In the pebbles
of brownish-grey sandstone: Aucella volgensis Lah. (Grlvlnl-st).
In other (grey limy sandstone): Craspedites kaschpuricus (Traut),,
C.parakaschpuricus Geras.(in litt), C.mosquensis Geras.,rachyteu-
this corpulentus (Nik.),, E.russieﬁais (d'orb.), (J3v3-nd).

Cr.1h2.I7. Clay: dark, partly sandy, with rare large
concretions (septarium) of hard marl, with Speetoniceras versico-
lor (Traut), astarte porrecta duch. 1.0-I5 m.

The monographic study of the fossils of the fauna re-
mains of the Upper Jurassic deposits of the Russian platform,
especially of cephalopods, and ammonites among them, unabled us

to establish three substages and 9 zones in each substage.

iower suustage (JBVI)
I.zone subplanites klimovi and Gravesia sp.(JavI-k)

is characterized uvy: Subplanites klimovi (llov. et Flor), Neo-
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chetoceras sp.,Glochyceras sp., Gravesia cf.gigas (d'Orb.), Cy-
lindroteuthis (Cylindroteuthis) porrecta (phill.),C.(Lagonibe-
lus) nikitini (Sok.).

2. Zone Subplanites sokolovi (J3v1-sk) contains: Sub-
planites sokolovi (Illov.et Flor.), S.pavida (flov.et Flor.),
S.cf.vimineus (Schneid.),Cylindroteuthis (C.) porrecta (Phill.),
Ce(L.) nikitini (Sok.), Aucella rugosa (Fisch.).

3. Zone Subplanites pseudoscythicus (J3v1-psc) is
most fully characterized by cephalopods; 8ubplanites pseudoscy-
thicus (ilov.et Flor.), S;schASchkovae (Ilov.et Flor.), Peoti-
natites (Pectinatites) a;f.pectinatus (Phill.),P.(P.) iauschi-
ni (Ilov.et Flor.), P.(P.) tenuicostatus Michlv.,P.(Weatleyi-
tes) aff. aetlecottensis (Salf.), P.(W.) arkelli Michlv.,P.(W.)
spathi Michlv.,Physo@oceras neuburgense (Opp.), Cylindroteithis
(L.) nikitini Sok.,C.(L.) vetjankensis Gust.,C.(C.) porrecta
(Phill.), Aucella rugosd (Fiach;).

Middle substage SJ;VQZ

4, Zone Dorsoplanites panderi (J3v2—p).

Lower subzone Pavlovia pavlovi (J3v2-p1) contains:Za-
raiskites scythicus (Vischn.), Z.quenstedti{Rouil.et Vos.), Pav-
lovia pavlovi(Mich,),Dorsoplanitee panderi(d'Orb.),Cylindroteu-
this(Lagonibelus)parvula Guéf..Pachyteuthio(?)gorodischensia Gust

Upper subzone-Zaraiskites zarajskensis (V3v2¢p2) con-~
tains a richer complex of cephalopods:Zaraiskites scythicus
(Visch.),Z.quegstedti(Rouil.et Vos),Z.Zarajskensis (Mish.), 2.
apertug (visch.), Dorsoplanites panderi (d'Orb.), D.dorsoplanus
(Visch.), Pavlovia menneri Michlv.,Pavlovia pavlovi (Mich.),Acu-
sticostites acusticostatus(Mich.), Cylindroteuthis(Lagonibelus)
parvula Gust.,C.(L.)magnifica(d'Orb.),C.(L.) submagnifica(d'Orb.)
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C.(L.) rosanovi Gust.

For the zone vorsoplanites panderi the following are
characteristic: Aucella mosquensis (such), A.gracilis ravl.,A.
rugosa (¥isch.), ué&ea plastica Trd..,VU.curva Geras.,lnoceramus
pseudoretrorsus Geras.,Scurria maeotis (Eichw.) and others.

5. uone Wirgatites virgatus (JBVZ'V)

Lower subzone - Virgatites virgatus (s.str.) (J3v2-vl),
Virgatites virgatus (Buch), V.sosia (Visch.),V.pusillus (lkiich),
V.palasianus (d'vrb.), acuticostites acuticostatus (sich.), Cyli-
ndroteuthis (L.) volgemsis (d‘'urb.).

Upper subzone ~ Virgatites rosanovi (J3v2-v2). with
Virgatites rosanovi kiohlv, V.virgatus (such), Crendonites kunce-
vi Michlv,dehemot: sp.-(cf.lapideus Buck.), Lomonosovella lomo-
nossovi (visch), kechpurites sp., Craspedites sp.,Cylidnroteuthis
(L.) volgensis (4" Orb.) and sporadic F.russiemsis (d'Orb.).

Yor the zone Virgatites virgatus the following are ussual
in the whole: Trigonia intermedia (Fanr.), T.koprinemnsis Geras.,
Aucella russiensis Pavl.,ustrea expanse Sow., Isognomon gibbum
(tichw.), Rhynchonella rouilieri Eichw., Russierhyachia fische-
ri Rouil., 4eilleria bullata (Rouil.), Rugothyris plicata (Geras.)
and others.

6. 4one rpivirgatites nikitini (Javz-nk.)

Bpivirgatites nikitini (Mich.), B.bipliciformis (liik.),
B:slahuseni (idik.), Lomonosovella lomonossovi (Visch.), L.blakei
(favl.,L.aichalsxii lichlv., Laugetis stschurowskii (idich.), Ker-
berites wmosquensis Michlv,,rachyteuthis (a4.) russiemsis (d'Urb.),
k.mosquensis (Pavly,Cylindrotheuthis (L.) volgensis (d‘urbv.),

liosquella oxyophycha (Ffisch), Russiella clemenci Leuw.,R.truncata



-21 -~
Geras.,R.bullata (Rouil.), Aucella fuscheriana (4'Orb.), A.ander-
sonl Pavl., Musculis fischerianus (d'Orb.), Astarte veneris
(d'Orb.) and others.
Upper substage (J3v3)

7+20ne EKachpurites fulgens (JBVZ'f)'

Kachpurites fulgens (Traut.), K.subfulgens (Nik.), Cras
pedites fragilis (traut.),C.nekrasovi Prig.,C.okensis(d'Orb.),
C.krylovi Prig.,Subscraspedites sp.,Pacyteuthis (A) russiensis
(d'oOrb.) P.praelateralis Geras., P.mosquensis (Pavl.), Aucella
andersoni PaYl., A.lahuseni Pavl.,A.fischeriana (d'Orb.), A.kro-
tovl Pavl.,A.surensis Pavl.,Astarte veneris (d'Orb.), Rhynchonel-
la loxiae Fisch., Russiella luna Fiscj.,and others.

8. Zone Craspedites subditus (J3v3-3b) - Craspedites

subditus (Traut.), C.subditoides(Nik.),C.okensis (d4d'Orb.), Garni-
ericeras catenulatum (Fisch.),Ge.interjectum (Nik.) Pachyteuthis
(A.)russiensis.(d'Orb.) P.proelateralis Geras.P.mosquensis (Pavl)
Aucella andersoni Pavl.,A.lahuseni Pavl., A.fischeriana (d'Orb.),
A.krotovl Pavl.,A.surensis Pavl.,Rhynchonella loxiae Fisch.,
Russiella luna Fisch.,R.volgensis Iebm.,R.chroschovensis Geras,etc
9. Zone Craspedites nodiger (J3v3-nd)

Lower subzone -~ Craspedites mosquensis (J3v3-nd),
with Craspedites mosquensis Geras.(Frequent),C.nodiger (Eichw.),
C.kachpurites (Traut.)(sporadic), C.kuznetzovi (Sok.)(sporadic),
C.milkovensis (Strem.),C.parakaschpuricus Geras (in litt.), Gar-
niericeras subclypeiforme (Mil.), Pachyteuthis russiensis (d4'Orb.)
P.mosquensis (Pavl.),P.praecorpulentus Geras.(in litt.), Leda cf.
dammariensis Buv.,lucella lanuensi Pavl.,A.tenuicollis (Pavl.),
A.terebratuloides Lh.,Astarte mnevnikensis (Mil.) em.Geras.,

Pleuroaya peregrina (d'Crb.), P.tellina Ag.,Guenstedtia paral-
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lela (Traut.),Macromya cf.excentrica(d'Orb.et Lor.),Lima conso-
brina d'Orb.,ﬁntolium nummularae (Fisch.),Camponectes lamelosus
(Sow.),Thracia incerta Roem.,Gresslya al@uni (Fisch.), Rhyncho-
nella loxiae Fisch.,Russiella luna Fisch.,Rhabdocidaris lahu-
senl Geras. and others.

Upper subzone - Graspedites nodiger (s.str.)(Jijfnd).
with Craspedites nodiger (Eichw.),C.milkovensis (Strem.),C.kms-
chpuricus (Traut)(sporadic),C;parakaschpuricua Geras.(in 1litt)
(very frequent),C.kuznetzovi (Sok.)(single),Gerniericeras sub-
clypeiforme (Mil.)(frequent),Pachyteuthis russiensis (4'Orb.),

’P.corpulentus (Nik.)(sporadic),Cuculaea angularis Eichw.,Cam-
“ponectes lamellosus (Sow.),Ctenostreon decemcostarum (Traut.),
Isognomon rarum Geraa;,Anopae brachovi Rouil.,Solemya togata
(Traut.), Isodonta? arenicola Geras.,Trigonia falcki (Rouil.et
Vos.), Pleurotoramia torosa (Traut), Neritopsis auerbachi (Traut.)
Ampulospira brevis Geras.,Neritaria ?congrua (Eichw.),Vanicoro
psamobia Geras.,Scurria impressa Geras. and others.

The Volgian stage is the upper and the last stage of
the Late Jurassic. Its deposits are underlain by the uppermost
zone of the Upper Kimmeridgian and are overlain by the Lower
Valanginian (Berriasian). In the development of cephalopods
of the Upper Jurassic end one can observe one phase corres-
ponding to the Volgian stage and three subphases corresponding
to its substages. This phase (equal to the Volgian stage) is
characterized by the ammonites of the sunfamilies Virgatosphinc-
tinae and Dorsoplanitinae,occuring in all substages. On the Rus-
slan platform in the middle substage they join with the ammonites
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of the subfamily Virgatitinae. In its roof the representatives
of the families rerisphinctidae (genera Virgatosphinctes) and
Pseudoperisphinctidae (genera Lawgeites and Chetaites) stop to
exist; beginning from the zone Virgatites virgatus appear Cras-
pedites and Eachpurites (Craspeditinae), to which join the rep-
resentatives of the genus Garniericeras (Garniericeratinae), the
latter entering the lower Cretaceous (see fig.6). In the Lower
Valanginian (Berriassian) the representatives of the two new sub-
families begin to appear: Berriaesellinae and Tolliinae.

The lower boundary of the Volgian stage is well marked
by the change of the Upper Kimmeridgian ammonites: Aulacostepha-
nus, Amoeboceras, Aspidoceras, Virgatoxioceras and others are
changed by subplanites, Subdiohotomoceras, rectinatites, Gravesia.
In its upper boundary the ammonite genera Jraspedites, Kachpu-
rites, partly Garmiericeras and Laugeites, Virgatosphinctqq sur-
viving here, are chanéed by the Lower Cretaceous ammonite gene~-
ra Hiasanites, Surites, suthymiceras.

P.SeLyubimova (I955) observed a sharp change of genua
and species composition of ostracods".... on the boundary of the
Kimmeridgian and lower Volgian stage" (p.157). And also "..bet-
ween the Upper Jurassic and Lower Cretaceous " (p.I58), i.e. in
the base and in the roof of the Volgian stage.

The early subphase(= the lower substage) is characte-
rized by the ammonites of the genera subplanites, Pactinatites
and Subdichotomoceras, tle latter coming from the Upper Kimme-
ridgian. At its end begin to appear the first representatives

of the subfamily vorsoplanitinae, genus raravirgatites.
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The middle subphase (= the middle substage) contains
Pavlovia, lorsoplanites, Lomonossovella, Crendonites, Laugeites,
Kerberites, Bebemoth, Btrajevekya , Lydistratites and other ge-
nera of the subfamily Dorsoplanitinae, and also Zaraiskites,
Virgatites, bLpivirgatites of the subfamily Virgatitinae.

The late subphase (= the upper substage) is charaote-~
rized by the abundant developyent of . KEachpurites, Craspedites,
Garniericeras, and by Virgatosphinctes in the north of Siberia.
The are closely related to the oorresponding changes of physi-
ocal and geophysical conditions of the fossil basimns.

The Volgian stage and its substage are distinguished
according to belemnites, foraminifers and ostracods.

! Zonal parallelism of the Volgian stage with the Port-
landian and Tithonian stages are given in Table I.
- The Volgian stage, being the last stage of the Upper
Jurassio has a considerable advantage compared to the Portlandi-
and and Tithonian stages, and may be reoommended as:. & universal
stage for the International stratigraphio soale. At present the
Soviet geologists are using for this stratigraphio interval the
Lower and Upper Volgiah stages whioh should be united.

The general stratigraphic subdivision of the upper-
most portionﬁ of the upper division of the Jurassic system,
which can be used both for the central and south-eastern pa;t

of the Bussian platform, is given inm the appendix.(Table 2).
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GEOLOGICAL EXCUBSICN TO THE MQSCOW SUBUERRBS
(Tatarovo-Krylatskoye-Euntsevo)

Near the village of Krylatskoye the bus drives into
i Ay, ol .
the reglon of the development of three river terraces on the

right bank of the Moscow river and soon takes the participants
of the excursion to the highest part of the village o. Tata-

rovo, to the head of a emall but deep gully named Gnylusha,
::1:1; cuts the upper (Khodynskaya) terrace of the Moscow ri-
ver. Let us go down the gully. Approximatelly in its upper
third in the left wall, a rather good outcrop is seen. The fol~
lowing can be‘observed under the loam and sand of the old
alluvium (f15.1):

Cr1b 1. Band = yellowish-grey, slightly micaceous,
with an interbed (at the basement) of more or
less rounded concretions (pebbles) of dark
reddish~brown, rather campact phosphorite
with sporadic nuclei of Riasanites rjasa-
nensis (Venez‘.em.Nik;), R;eubr,jasanensie
(Nik.) and oth; This is a basal lsyer of
Simbirskites decheni zone with preserved re-
mains of rewashed Riasanites rjasanensis
of the Lower Valanginian (Berriasian), since
in the sand containing phosphorite pebbles
in rare ferruginized parts of its upper part
there were found Simbirskites decheni (Roem),
Craspedodiscus discofalcatus (Lah), Campto-

nectes cinctus (Sow.) and other fossils pe-
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culiar to Simbirskites decheni zone.
Thickness exposed - about 3 m.

J ij'nd‘l 2. Sand - greenish-grey, ra.ther strongly mi-
caceous, belonging to Craspedites nodi-
ger zone (to the subzone with Craspedi-
tes mosquensis Geras) of the upper sub-
stage of the Volgian stage.

Thickness exposed-about 5 m.

Below the exposure the ’b-ottom of the gully is swamped.
The basement of the sand of Créspedit_es nodiger zone and the
underlying layers of the Volgian stage are observed only in
the part adjacent to the mouth of. the gully, and not always
clearly enough. Under most favourable conditions the follow-
ing layers are exposed lying above ths aleurite of Epivirga-
tites nikitini zoms from the base upwards:
J}'}'f 1. Sand‘ - dark grey, glauconitic clayey with
Kachpurites fulgens (Traut), K.subfulgens
(Nik.), Craspedites nekrassovi Prig., C.
fragilis (Traut), C;okena:l.s (d'Ordb.), Gar—
niericeras catenulatum (Fisch;). Acroteu-
this mosquensis (Pavl.), A.russiensis (d'Orb.)
and oth.

0.9 - 1 me

J3v3—sb 2. Sand - greenish reddish-brown glauconitie,
partially loose phosphatitized sandstone
with Craspedites subditus (Traut), C.oken-

sis (d'Orb.), Garniericeras catenulatum
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(Fish.) etc.
About 0.35 m.

J}'}'nd1 2, Sand - ferruginized, micaceous with loose

arenaceous phosphorite concr'otions in the
lower part, with Craspedites nodiger
(Eichw.), C.mosquensis Geras., C.kuznet-
zowl (Sok.), etc. This is the lowest part
of Craspedites nodiger zone (subzone Cras-
pedites mosquensis), its higher layers
being exposed upstream the gully.
Thiockness exposed ~ 0.5 m.

Having passed a somewhat protruding part of the origi-

nal bank with the anciemnt stronghold on it ( of a type of

Djakov stronghold in Moscow), we come to the mouth of a ra-

ther narrow gully with a creek in the western part of the Fum-

tzevo park.

The deposits of the Volgian stage in the gully are not

always exposed well emough due to small landslides, collap-

ses and mud-flows. Yet, when stripping certaim horizomns,

the following may be observed in the right wall of the gully

under the moraine and fluvioglacial sands ¢ Pig.2):

Cr1h

1. Sand - yellowish-grey, fime-grained mica-

ceous, locally ferruginized, with rounded

phosphorite concretions (pebbles) of Ria-

sanites rjasanensis zone of the Lower Va-

langinian (Berriasian) at the basement.
2¢5 - 3 m.
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3-sb 3.

tint (presence of glauconite), fine-grained,
strongly micaceous in ths lowest part that
in most cases is qidden by a talus, with
small concretions of sandy phosphorite
with Craspedites nodiger (Eichw.), C.mos-—
qusnsis Geras., Pleuromya tellina Ag.,
Camptonectes lamellosus (8ow.) etc.

5¢3 m.

S8and - greenish reddish-brown, glauconi-
tic, with small concretions of sandy phos-
phorite. In the lower third of the sand
large growthe of greenish grey limy sand-
stone are met; Throughout ths stratum
the following may be observed: Craspedi-
tes subditus (Traut.), C.subditoides (Nik.),
Garniericeras catenulatum (Fisch.), Acro-
teuthis russiensis (d4'Orb.), A.mosquensis
(}favl.), Aucella fischeriana (d'Orb.),
A.piochii (Gabb), A.lahuseni Pavl., A.tenu-
icollis Pavl., Anopaea sphenoldea Geras.,
Entolium numulare (Fisch.),Camptonectes
lamellosus (Sow.), Thracia incerta (Thurm.
em.Roem.), Pleuromya tellina Ag., Rhyncho-
nella loxiae Fisch., Russiella royeriana
(a'orb.), R.luna (Fisch.), R.choroschoven-
sis (Geras.), etc. I

0,7 - 0.8 m,
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3-f 4, S8and - dark greenish-grey, slightly clayey

with rare concretions of sandy phosphori-
te, with EKachpurites fulgens (Traut.),
E.subfulgens (Nik.), Garniericeras catenu-
latum (Fisch.), Acroteuthis mosquensis (Pavl.)
A.russiensis (d'Orb.), Aucella fischeriana
(d'0orb.), A.piochii (Gabb.), Camptonectes
lamellosus (Sow.), Entolium numulare (Fisch.),
Anopaea sphenoidea Geras., Rhynchonella lo-
xiae Fisch., Russiella royeriana (d4'Orb.),
.globulis :
Polygonatiumi

ras,, etc.

1.7 - 2 m.

J3v2-nk 5.Sand - dark-green, glauconitic, aleuritic,

with rare loose sandy glauconitic phospho-
tized nodules; There are a great many well
preserved, but extremely bruttle fossils:
Epivirgatites nikitini (Mich.), E.biplici-
formis (Nik.), E.lahuseni (Nik.), Lomonosovel=
la lomonossovi (Visch.), Laugeites stschu-
rowskil (Nik.), Acroteuthis mosquensis
(Pavl.), A;ruaaienais (d'Orb;), Pachyteu-
this rouillieri (Pavl;), Astarte aff;. vene-
ris (d4'Orb.), Entolium erraticum (Pieb.),
Plicatuia producta (Rouil;), Oxytora inter-
striata (Eichw;), Rhynchonella rouillieri
Eichw;, Mosquella oxyoptycha (Fisch.), Rus-
slella truncata (Geras.),R.élemenci (lehm.),
R;royeriana (d'Orb;), Rhabdocidaris spin-

gera (Roull.), etc. : :
0,7 -~ 0.8 m.
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J3v3-v 6. Clay - dark, sandy, with Virgatites virga-
tus (Buch.), V.pallasianus (d4'0Orb.), Cylin-
droteuthis volgensis (d4'Orb.), etc.

Thickness observed - about 1 m.

to the bottom of the gully

The lower part of Virgatites virgatus zone in the given
gully and its neighbourhood is not exposed; but it comes out
to the day surface about 1;5 km lower than the Moscow river
course, on the same left bank. At the water level, or a little
lower, dark sandy glauconitic clay of Virgatites virgatus zone
can be traced with phosphorite layer at the basement. This layer
consists of partially soldered phosphorite pebbles. A careful
examination of the layer enables to detect at least 3 genera-
tions:1) rounded and worn-outv by mollusks (Gastrochaena sp.)
reddish-brown - black hard phosphorites of a clayey type (re-
deposited Kimmeridgian phosphorites); 2) rewashed, less roun-
ded, but usually worn-out by mollusks reddish-brown grey phos-
phorites of a glauconitic-clayey type in which we find nuclei
of fossils of Dorsoplanites panderi zone of the Volgian stage
(Dorsoplanites panderi (d'Orb.), D.dorsoplanus (Visch.), Pavlo-
via pavlovi (Mich.), P.menneri Michlv., Zaraiskites scythicus
(visch.), Z.quenstedti (Rouil.et Voz.), Z.zarajskensis (Mich.),
etc.); 3) sandy-glauconitic phosphorites of Virgatites virga-
tus zone cementing ?he pebbles. In these are found Virgatites
virgatus (Buch.), V.pusillis (Mich.), V.sosia (Visch.), V.pal-
lasianus (d'Orb.), Acuticostites acuticostatus (Visch.) and

oth. The phosphorite layer is underlain here by a dark slate
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of Amoeboceras alternans zone belonging to the Upper Oxfor-

dian and hidden under. the water of the Moscow river.

Poc i Puc.2

Jome Virgotulers rirgotw

Horswmod feprmaman bei} _{a_
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Deacription of the figures
Fig.1 - The scheme of succession of the Mesozoic deposits
in gully Gnylusha near the village of Tatarovo in
the suburbs of Moscow. (Explanation of the signs on
f£ig.2)

PFig.2 - Bection of the Volglan stage of the Upper Jurassic
in the gully near EKuntzevo stronghold in Moscow.
1 - sand; 2 - sandstone; 3 = clay; 4 = sandy clay;
5 - clayey and aleuritic sand; 6 - phosphorite con-
cretions; 7 - pebbles; glauconite in abundant quanti-

ties.
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Georgiae

'me Upper Jurassic in Georgla is developed in the Folded
System of the Louthern slope of the Great Caucasus, on the
cpinercynian median mase - Georgian Block - eituated south of
the latter and in the transitiaonal belt between them, In the
Jystem of the Couthern slope the upper Jurassic is represented
by flyschoid deposite, on the Georgian Block mainly by conti-
rantal-lagoonal red beds, while in the ‘framsitional belt occur
epicantinental marine foesiliferous formations, The latter can~
sist . of' two complexes, ‘The lower transgressive camplex is
1meinly terrigenous and corresponds to the Callovian and Lower
Oxfordien., The upper complex, essentially carbanate, regressi-
ve reef and lagoanal facies, corresponds to the Upper (xfordi-
an (Lusitenian), Kimmeridgis end probably to the Lower Pitho—
zian,

The lower couplex is developed in two warine gulfse: Abkha~-
sian aend liacha-louth Ossethian whereas the upper complex
spreads out from these [;1lfs between and south of them,

The sec;ions of the Upper Jurassic will be visited in ib-
iitesia - in ‘he valley of the river 3zibi, in ilacha — ia the
wniley of sle river lioui (village Tseesi) and in South Osse—

JMin - uear Uhe villages Zrtso aud Tsana,
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Sectian alang Lhe Bzibi valley

In the valley of the river Bzibi between (-I13 km of the
road an anticline is exposed with the Bajocian porphyritiec
formation in the core, The limbs camsist of thick iUprer Ju-~
rassic derosits trausyressively overlying tlie Bajocian and
cangstituting abrupt slopes an both sides of the river, the
Bathonian coal-bearing deposits are cropping out between the
Bajocian and Callovian anly an the left bank opposite tne vil~
lage Kaldakhvara. The lowermos’ strata of the Upper Jurassic
overlapping the Bajccian porphyrites aud the Bathaniasn coal-
-bearing argillaceous sandstones aTe best exposed au the left
bank,

At the 6-th km neaT the turning there is a bridge across
the river. After crossing the bridge proceeding along the lefs
bank by some sheds towards the last house and prospecting
adits one sees a few outcrops of the porphyritic formatian and
Bathanian argilo-sandy rocks, Before reaching the last house
there is a stripping 50-60 m lang, exposing arygillaceous sand-—
stones and sandstanes with I-I,S5 m thick coal intercalations
(Bathonian), In the upper part of the stripping bagal gray
sandstanes with pebbles crop ¢4, in places passing into con-
Zlomerates, Above follow fhe Callovian argillaceous sand:tanes
and sandstones which Legin the Upper Jurassic sectica,

The 'enerul section of the Upper Jurascic of Lre Bzibi er—~
vicline is as follows:

J¥lz 1. 2asel conglonmerate with porphyrite pgbbles and

carbauate-sandy ceMent o o« « o o o o o 1,00



33"11"“‘1 2, Dark—gray and greenieh arenaceous clays interbed-

3 3o:u:2

30

ded by carbanate sendstanes with carbanate-arena~
ceous nodules, They cantein Lower Callovien (Indo-
gphinctes psewdopatine Par.et Banar,, Lima subrigi-
dule Schlippe}, Upper Callovien (P o ante—
coedens Pamp,, Hecticoceras pavliowi Teyt.,Aequipec-
ten $ubinseguicostatus Kas.) and Oxfordian (Cam-

ptonectes virdunengis Buv,, Li viuscula ‘Sow.,
L,tymida Hoem,, L,streitbergensie d'Orb,, Trigonis

perlets AS,) fama « . o o o o o 60-I0m,
Gray carbanate sandstones with marl intercalatiams,
passing upwards into arenaceous limestanes with

dark chertB o« 4« + o o = ¢ o o« o 3040m,

Westwards, alang the river Peou, from the masaive limestones

correspanding to these strata N.S.Bendukidze (I959) mentions

Reuracien corsls: Thecosmilis maxima Koby and Montlivelia trun-
caty Edw.et Haime,

4.

Thick-bedded and massive partly dolaomitized lime—

stones with Psewdamelanig heddingtonensis d'Ozxdb,,

Lophg solitaris Sow,, Plemiodiceras nswntaschi
PE@le « o« o« o o s+ o o s o s - 40=-50m,

, Alternation of limestanes, marly limestanes, are-—

naceous limestaones and marls, mostly bluieh-gray,
with thin intercelations of carbanate clays, can—
taining Lugina plebeis Contej,, and Cgrdium colli—
neum Buve ¢ o+ o o . . ~ o o 1009120 m,
Alternatian of marly limestones, marls and dolo—

mites with clays, sandstanes and canglomerates, of
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characterisetic bluieb—gray and red colours, Only
Pleuromya donacina Ag, has been found . ,I50-I80 m,

7. Dolamitized and arenaceous limestanes with Ceramyse
excentrice Ag,, Mytilus pectinatue 4'0rb,, Hinnites
cornueli LoXs o+ o ¢ o o o o o o 200=250m,

8, Gray and brownish stratified bituminous limestanes
with Zxogyrs virguls Defy,, Chlamys subtextorius
Goldf,, Hinnites inequirostris Voltz, about 800 m,

3561, 9 Drecoiated gray rudl white limestanes, In the northern
limdb of the anticline between 35-~37 km and south of
the lake Ritea Tithanian corals and lamellibranchs
have been collected: Stylins tubeross Ogil., St,parvi-
porg Ogil,, Thecoemlia cf, kiliani KobyThgrmoserig
strambergenais Ogll,, Comogeris brevivalvie Ogil, (Ben-
dukidze,1959), Chlamys quenstedti Blake, Chl,riceneis
Fhim,, Chl,vimines Sow., Chl,polycycls Blaschke, Chl.
arotoplicgqg Gemm,, Ctenostreon proboscideum rgrecosta-
tam Lev,, Mybtilus pectingbus d'orb,, Diceras specio—
sum Minst,, Dic,stescicii Zeusech. . . « o+ 300 m,

Cry 10, Dolomitiked limestanes with intercalatione of arana~
ceous limestanes, canteining Zeillerig abchamic:

NutZ o ¢« o o o o 5 o o o o « o 20.25m

The transgressive overlap of the Callovian an the Baj: cian

is well obeervable in the GheRa gorge, About 3 lkm upstream from

the river mouth an the way to the karet waterfall, 150 m below
the latter an the right bank the porphyritic formatian crops

out, Up the slope 30 m above the road the weathered and eroded

surface of porphyrites is .trensgressively overlain by a carbo-
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nate canglo-rate (2-3 m), in some places passing laterally in~
to brecciated limestanes (2—4 m), Upwards this layer passes in-—
to mascive and thick-tedded limestanes of I20-I50 total thick~
ness. e seme conglomerete is exposed also near the karst
waterfall, c~nd everywhere it contains rather abundent but ill-
—~preserved suall armanites, lamellibranchs, brachicpods and.co-
rels, From thie layer following molluscs may be cited: Entolium
demisgum Phill,, Camptanectes lems Sow,, Lims duplicata Sow,,
Chlariye splendensg, Dollf,, Ctenostrean prcboecideum Sow,, Calldi-
phyllocergs manfredi Opp., Holcophvllocerss mediterreneum Neum.,,
Sowerbyceras tietzei Till,, Pgrtschiceras vigtor d'Orb,, Phyl-
loceras puschi Opp,, Th,antecedeng Pomp,, Thymsnolyboceras cf.
adeloides Kud,, Lytoceras polyenchomenum Gemm,, Eecticoceras
ppeudocracoviense Teyt., Lissoceras peilodiscug Schloenb,,Orop-
gouvyig subtilie Heum., Perisphinctes cf.wasgeni Teiss., Rei-

neckeis multicostats Petitcl.
The f:ranegreéaive end vncanformable superpoei tion of the

Upper Jurassic limestones upon Gthe Bajocian porphyritic forma~
tion is well observable an both rides of the gorge.

From this liet of fossils Qrossouvrip subtilis Neum, end
Lispoce silodiscus Schloenb, indicate the lower Callovian,
Perigphinctug cf.waggenj Teiss., and ieiuneclkein rulticostata
Petitcl. a8 well as Limg duplicale Sow., Holcophylloceras medi-
terraneun Neum,, Sowerbyceras tietzei Till., Puyrtschiceres via-

tor 2a'orb,, Lyboceras polyanchomenwr Gemm, ead Liecticcceras
peeudocraecoviense Tsyt, are Upper Callovian. But together with

the Ccllovien species two others have also been found, which

ir. Georgia do not occur below the Lower Oxfordien: Chlemys
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splendens Dollf, end Ptychophyllocergs korthenee Djmsn. Thns an
impression is created that this 34 m thick layer cantains the

mixed fauna of three lowermost zanes of the Upper Jurassic,This
led V.I.Kurochidn (1938) to conclude thut the fauna is redeposi-
ted and to date the limesstanes es Upper Uxic:iien, In fact, nei~
thai.' of the specimene has eny trace of redeposi*ian, Well-preser—
ved large thin-valved shells of EKinnites, ebucdiacce oi emall
young specimens of Phylloceras as well as of thin-walled Peri~
gphinctids, which inevitably would have been damaged wkile rede—
poaition, the habit of the fauna ~ ehallow water biocoenosis ~
cantredict the redepositian hypotheals end indicate . that the
Caﬁwian—l-a-u- Qxforxrdian are candensed in one canglomerete lay—
er, depoasited an the shoal,

The lower part of the messive limestanes cantains Rauracian-
~Kimmeridgien (Aplosmilis semisulcatg Michelin) end Rauracian
(Dimorphastraea lameloeg Solom,) corals. ln the dejection cones
of higher strata Rauracian-Kimmeridgien Thecosmilig irregularis
Etall,, EKimmeridgien Thecosmilia maxima Koby, Eimmeridgien-~Ti-
thonien Calamophylliopsis etelloni Koby end Fauracian Microgo-
leng fromantell EKoby and Dimorphargeg cf. koechiini idw,et Hal~

me have been found,
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Section in Teesei

Here the Upper Juraseic overlies the eroded surface of the
Bajocian volcanio-sedimentary porphyritic formatiane The base
of thie transgressive series is dated as Callovian (Djanelidze,
1926, 1932, 1940), According to A.I,Djanelidse (I1932), I.B.Ka—
khadze (1947), N,G.Ehimehiashvili (I957) and N,S,Bendukidsze
(1964) ﬁere the following sequence is observed:
chll 1. Basal canglomerate with large (I10-I5 cm) pebbles or

boalder breccia and coarse grained sandstanes, cansigt—
ing of the products of erosion of the Bajocian porphy—
ritic formatian, Sandstanes and breccies cantain frag~
ments of thick ehelled bivalves ., . , « 5-I5m,

2, Greemnieh and gray cerbanate sandstanes with Gastropods,
large Ctenostrecn proboscideun Sow,, Trigonis sp. and
rich f10T8 « 2 + o s o o o o « .« 5I5m

The packet canteins near the church Barakoni a few oyster benks.
East-and south—eastwards an the left bank of the river Eiaoni and
at the mouth of the river Barula these rocks are laterally re—
placed by coarse grained sandstanes and lumachell lenses with

1 an pr loides Axk,, Asterte barulensis Khimeh,, Apt.
boarskonengip EKhimeh,, Thracig incertg Thurm., Th,triganate PEel.,
T,ricnensig Plel,

3, Banded bluieh- end greenish-gray aleuritic ehales Tus—
ty~brown an the weathered surface, foliaceous, with
frequant epherosiderite loaf-nodules centeining accumu~
lations of the valves of Posidanie buchi Roem, Alang
the river Barula this packet is rich in flora.
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The uppermost strata of this packet have yielded Mgcro-
cephglites sp,, Perigphinctes sp, ard Xepplerites geor—
glecus Fhimeh, ., , . . , . . .. 4 2040,
Dark-gray slaty clays, arenaceous clays, arg&illaceous
sandstanes with arenaoceous limestcne:. intercalatians.
Spheric nodules are frequent in the clays, cantaining

a rich Cephalopod fauna of the lkgcrocephslites mscroce—
pbalus (Schloth,) Waag,, M.macrocephglug var,madggasce~
Iiengis Lem,, M macrocephglug var,compressus Quenet,,
M, ,tumidus Rein,, M,subcompressus Vaag,, M,lamellosus
Sow,, M,colchicug Djan,, Cadoceras modiolare d'Orb.,
Grosgsouvrig subtilie Neum,, Indosthinctes pseudopating

Par, et Danar,, Sphaeroceras globuliformis Gems, . .
] . . . . - . . . . - . ] » I}O—'Iso e

13012+3—ox1 5. Yellowish~gray arenaceous clays interbedded with

. I}OXI 6-

gray sendstanes. In the lowermost strata have been found
Middle Callovian Mgcroe ites transiens iiaag,, Hecti-
coceras lunuloides E1l, and also Plptystomoceras jacobi
Corr, and Cglliphylloceras digputgbile Zitt,, in the
uppermost part Callovian-Oxfordian Pgrtschiceras psendo—
Yigtor Djen, end Oxfordien Oppelis georgicg lhimsa,, Tri-
ponig perlats Ag., Dreclavellsbg Park,, Ir,retic’lats
Ag., Pholadomya lineate Coldf,, Astgrte ovataThi'l. . .
e &+ s+ s e @ s s s e e e+ o o« 7080 m,
Brownisah~gray carbanate end ergillaceous candstanes,
carbanate cantemt inecreasing upwe_nia'. ‘The lowermost
strata have yielded Callovian-Oxf@rdien Partschicerss
pfhdoviator Djen,, Aequipecten filrosus Sow,, Modiola

bipartitg Sow,, Ctehostreon proboscidewur; Sowe,.,20~30 m,
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The packets 5-6 eastwards, in the vieinity of the villages Kor-
tha, Ehirkhanisei, Kristesel are knomm in the literature sinoe
H‘.W'.Abich as "the strata of Koxrtha", In 1932 A.I.Djanelidge die-
tinguished in "the strata of Kortha" the following Upper Juras—
eic sanes: Peltoceras athletg, Cardiocergs cordatum, Peltocergse
Mm;g_n; Later N,G,EKhimahiaehvili (I957) establighed the
presence of three more zanes: Reineckeig gnoeps, Quamgtedtogeras
lgmberti and Aspidocergs perarmetum,

The strata correspanding to the packet 5 cantain Middle Cal~
lovian Eogmoceras pronige Teiss,, Hecticocergs punctatum Stehl,
M Ban. and H,zieteni Teyt. (Beineckeis ancepg zane),
Upper Callovian Peltoceras athletg Phill., Hecticoceras pseudo—
punctatym Lah, end Sublunylocergs discoides Spath (Peltoceras
athlets zane) and also Upper Callovian Quengtedtocergs lamberti
Sow., Aspidoceras hirdbxm Bayle and Distichocerss bipartitum
Zi'et'.va.r. irchanensis D:]an'. (Quenstedtocerag lemberti zme)..

In the equivalents of the packet 6 Lower Oxfordian fauna is
xnown: Aspidoceras faustum Bayle, Agp'.cf.permtum Soy. , Oppe~
lia georgice fhimeh. (Aspidoceras perarmatum zone) end above the
latter Divisosphinctes chirchanensis Djan., Phylloceras pficatum
Neum‘-, Calliphylloceres manfredi Opp. (@regoryJcerns trenever-

sagiupm zone).
Ijoxz 7. Friable brownish-gray (in same places rusty coloured)

coarse grained sandstanes with characteristic spheroi-
dal Jointing, in upper part cross-bedded,with frequent
fragments of charred and silicified wood and Lemelli~
branchs and Corals: Cryptocoenia cartieri Koby, Can-—
vexastralf bernensis Etall,, Montliveltis subdispar
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FProm,, Thomngsterie thamarfyRend, and Latimegndrs gold-
Tuasi Hoby (the two last anes being Rauracian) 2040 m,

East of Tweesl, in the vicinity of Kortha, Ehirkhanisai,
Sxhieri and Bajikhevi this packst is oompletely replaced by 1i-
mestanes with Bauracian-Sequanian corals: §tyling tengx Etallaen,
Montlivaltia choffgtd Eoby, M,truncats Edw. et Haime, Mampnogte-
ria omciba Mmet,, Th,themarie Bend,, Dimoyphastrees dubig From.,
Dimoroharass lineats Eichw., D.koeghlini Haime,Micyosolens rotw-
la Eoby, M.gzpats Eoby.

From this peckst I,G,Euznetsov (1937) mantions also remains
of the Raursciep-Sequanian Echincids Paracidaris floxrigemng
PRi11, end Ehabdopidaris orbygnyl Des,

J,uz(?)ﬁm 8, Above gradually follow coars® grained bromnish-
~gray quarts—aexkosic and w}'am sandstanes, rarely
gritstanes pasxing upwards into half-friable sands of the
same camposition, mainly of rosy and greenish colours with
i1l preearved thin-shslled Lamellibranchs and fragments of
Belamites, Visible thickness ‘. l. '. . l. . I10=25 m.

Eastwnrds this packet is again replaced laterglly by massive

limestones with Kimmeridgian corals §tylosmilia gueviocg Iacker,

Stylina excelsa Etallan (both Kimmeridgian), abimdant Secusnian—

Eimmeridgien Calamophylliocpeds flabellum .3;'.) end Kimme:idgian—

Tithonian Calgmophylliopsip etallani (Kcby).

Their mﬁical distributian in the massive limestanes indi-
cates, that the greater part of the latter is Kirmeridgian,
Still more eastwarde an the left side of the river Kvirila
(noxrth-western alope of the Mt,Ribissa) the Kimmeridgian part

of the massive limestaones is replaced laterally by an ammonite
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fef:.ign whose age correspands to the Streblites tenuilobatus zone

(N,8,Ehimehiaahvili, I1957).

J_jhlﬁ;it(?) 9. Parti-coloured clays, argillaceous sandstanes,
marls, arenaceous limestanes, dolomites and hard lime-
stanes sometimes with rosy and greenieh deaigns an the
surface, cantaining endemic fauna of marine Gastropods.
On the left bank of the river Riani the dolomites of
the kpper part of this packet are interbedding with gyp—
sum lenses, A little eastwards the packet is laterally
replaced by brecciform or massive dolamites also oonta;l—
ning thick (up to IS5 m) alabaster lenees .... 40-I100 m,

This packet eastwards (Kortha~RBajikhsvi) is partly replaced
by masaive limestanes, and partly is represented by the same
parti-coloured rocks with gipsum lensces.

33t1t4Cr; I0. p i _hedded hard limestanes generally referred
to the Lower NeocomianPps® but the lower unfossiliferous
30 m of this packet may yet belang to the Thitenian
(I..P.Onml:re].i.dze, 1966); Bastwards, in the gorge of the
river Barula near the village there is a thick (IO-15 m)
layer of a quartz-arkoaic coaree grained sandstane which
may represant the basal foxmatian of the Bithonien (?}-

r~Neocamian transgressiam,

AB it was indicated above the packets 7, 8, 9 eastwards are

wholly or partly laterally replaced by massive limestanes can-

teining in the lower part Hauracian Montliveltia truncatg Edw.
et Haime and hhfpidogira elegans (Koby)‘, Above them are found

Rauracian-3equanian Actinastreaea bernensis (Koby), Thamnaste-—

ria explenate Munst,, Styloemilia michelini Edw.et Heime,St.co—
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reling Koby, Mesndrares greselyi Etall,, Bauracien-Kirmeridglan
Calemophilliopsis flabellum (Bldnv;), Kimmeridgien Ensllhelig
glepans Minster and Thermasterie prolifers Becker, whereas the
.ppermost part of the massive limestanes contain Rauracian~Titho-
iiiaon Thecosmilig longimeng Quenst. and EKimmeridgien-TMthanien Ce~
larophylliopsis etelloni (Koby).

Above follow cbarely bedded limestanem with Calpicnells glpi-
ng Lorenz of the Mthanien, )

Thus the Coral fauma ellows to eateblish ir the masaive J.‘lmo_-
ctanea the presence of the nezuracien, Sequanien and Kimmeridglen,
and to admit also the prot:ctiiity of the Tithanien. Ruypidogyza
elegans Koby present in the lowermost part of the maseive lime—
stones might indicate the "l :zane of the Urper Oxforxdien ~ that
of Peltoceras bimammatum (:..3.3azdukidze, 1962),

In the region of the villsres Tsediesi and Faarago the Callo-
vien and Lower Oxfordien are partly or wholly eroded and the up—
per carbanate complex (Upver Cxfordiem-Fimmeridgian}) of the Upper

Jurassic directly overlies the uneven surface of the Bajocian
porphyritic formatian. At the base of the carbanate camplex in
some places a basel canglomerate may be observed whereas ir nost
cases the reef edifices are growing directly an the rocky ~ound
canoisting of the Bujocian volceries,

Near Fasrago & tracsversel sectian of the reef body iu uxpo =
cel, Detween two limestane projectians ~ remnents of the Unner
Jurassic reef body - the l.ower Cretaceous was ingressivelyr depo—
a3 ted :srow the [uuterivien up to the Denian inclumively., Sut be=

sic in seme sections presumably an uninterrupted '.ransiti-

iv be observed between the Upper Jurassic and (ue Neoco-




Section around the villggee Ertso acd Teong

(Upper ocourss of the river Evirila)

Te upper courses of the rivers Kvirila and Patea are situ-
ated in the zane of tectanic canteot of the Gagrs-~D)ava and
Flyech sanes of the Great Caucasus, The ssction of the Upper Ju-
rassic is developed in the first of these sanes,

The oldest deposits of the reglan are represented by the Up=
per Liaseic sandstanes(Sori formatiom)forming the core of the
Lessevi anticline of sublatitudinal strike, They are oWerlain
by the Bajocian porphyritic fomtion'.

The Upper Jurassaic depoaits spread over a canalderable area
north of the Lessevi anticline, fomming three large folds: the
Ribipsa synoline, the Alkhashenda anticline and the Val-khokh
syncline, which are camplicated by minor folds and faults.

‘The Bajocian and the Upper Jurasaic are transgressively over—
lain by the Middle-~ and Upper Eoceme, cropping out mainly alang
the southern margin of the Lower Cretaceous Flysck overthrust,
moving from the North and lorth~East,

The Upper Jurassic deposite cover the Bajocien tranmgressi-—
vely and often with angular uncanformity, They begin with a:
J3c1 I'. greenish—-gray conglomerate, consisting of the pebbles

(0,5-I10 cm) of the rocks of porphyritio formation, ce—

mented by sandy-argillaceous material of the same origin,

In some places the canglomerate is absent, whereas near

the village Shadikau it atteine the maximal thickness

of 20 m, beginning with a boulder bed , . . 0-20 m.
2.Argillaceous sandstanes and clays, yellowish-gray and

greeniah, mostly friable, without marked stratification.



They are characterised by rapid facies changes both in late-
ral and vertical directians, Alang the southern slope of the
Val-khokh ridge they are mstratified, with grains varying

in eize, and scmetimes replaced by clays.. Rear the village
Shadikau they are replaced by thinly bedded arglillaceous sand-—
‘'stanes and clays with micro-canglamerate and gravellite inter—
calations. In the gorge of the river Zembi-adag (village Low—
er Kemultha) and alang the southern slope of the Ribissa mcun~
tain 'a.rglllaoeou.s sandstanes occesianally pass into gray
marls,

Charred plant remants are frequent everywhere.

The unstratified argillaceous sandstanes and gray marls
cantain spheric cancretians (argilo-amideritic in the first
and carbanate septaria in the secand case} rick in ammanites.
13011. Thus from the lower parf of the argillaceous sandsto—
nes in the village Tsana (below the graveyard) have beemn iden-
tified S _g.p angrelllia fuscoides Kubn, Subbangrellis nurrhaen-
sis (Waag,), Oecotraustes (Paroecotraustes) naubeia_i Stepha~
nov, Oxiomoides orxioneides (Djan.), Grosseuvxis of.curviceste
Siem., Or.variebilip (Leh.), CelliphyllocergsHdisputebile
(zitt,), Ptychophylloceras fisbellatum (Newa.), Helcophyl'o-
ceras mediterrgneum (Neum, ), Cadomites n,ep.aff,extinctus Bre—
mer, Cadomites sp,

J 3c12+3 .. From the upper part of the same sectian (ehoye the
graveyard) are known Groggouvris meridichalig Siem., G,verie-
bilie (Lah ), G,rosaiﬂ Siem,, & M(’I‘ei s3.), G,

legans Siem., Alligaticeras aff,alligatus (Leck.). The
thickness is variable, attaining in some places 50-60 m,




b 3c15+ox1 3/ Stratified carbaonate sandstanes and arenaceous li-

]3012

mestanes, with frequent carbanate concretians cantaining
ill-preserved ammanitee (Perisphinctes sp.ind,), bivalves,
echinids and their spines. On the northern slope of the
Alkhashenda mountain Hecticocergs ( Lunuloceras ) pseufio-—
punctatum pseudopunctatum (Leh.,) Zeiss has been found . . »

* e s s+ e s o o s s s e o s s+ s . 2=10m
4, In many localities these strata are overlain by a dark
gray thin limestane bed with spange colanies, passing late-
rally and vertically into carbanate sandstanes again with
spanges (Argovian), the thiclmess being 7-8 m, They are
followed by massive and thick-bedded white reef limestanes,
in eome places completely cansisting of corals. Laterally
they pass into calcareous breccias, stratified limestohes,
oolite limestanes, arenaceous limestones and marls., This
fomation sometimes uncanformebly overlaps the whole sec—
tion down to the Bajocian,

From the lower part of the masaive limestanes N.S,Ben—
dukidze mentians corals of mainly Bauracian-Segquanien age:
Bhypidogyra elegans Koby, Cladophyllig rames Koby, Stylos-
milia michelini Edw, et Haime, Stylins semiradiatg Etallon,
Cryptocoenig octoseptg Etallon, Crv.geoipiena Etallon, Mont-

livaltia truncata Edw, et Haime, Thecosmilia irre ig
Etallan, tiphyllie suevi Quanstedt, Calemophylliopsis

flgbellunm (Blginv,) var,ocompacta (Koby), Epistreptophyllum

excelsa Koby, Thammoseris gmedei Etallan, Dermogeris
gohardti Koby. The topmost part of the coral reefs in some
places canteins Kimmeridgien corals . , o 20-80-100 m,
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331m . 5. Stratifiec limestanes and marle, sometimes of gree—

13kln+¢ 76,

nieh and reddish colour, occesianally coral reefs and
associated deposite (limestane breocias etc.). Thin
bedded marls in the lower part of this formetian have
yielded ldoceras planulg Hehl, I,bglderus Opp., 1.
heimi Favre, Ivga.llobrogons Pillet, I,malletanus Fonty
Phyllogeras praeposterius Fant., Fh,aff beneckej Funt,
Lytoceras orginii Opp., Oppelis frotho Opp., Oucf.
holbeini Opp. (zane of Streblites tenuilobgtus).

In the masaive limestanes ocorresponding by age to
the thin bedded marls, eorals of mainly kimmeridgian
age have been found: Stylogmilig eusvicg Becker, 3t.
rugoea Becker, Rhgbdophyliig disputgbilip Becker, Di-
plocoenia coespitoss Etallon, Cyathopors bourgueti
Defrance, c',clgudienaij Etallon, Thecogmilig trycho-
tamg Goldfuss, Isagtres helignthoides Goldfuss, Cala-
mophylliopsis etallani (Koby), Ovalgstres tenuistria~
ta Koby, (')..michelini Edw.et Haime (identified by N.S.
Bendukidge), ‘. .. e« e s o s 30-I00-120 m.

The sunmit of the Ribisea mountain cansists of -ray
and reddimh sandetames, brecciform limestanes :ud
thin-bedded limestanes with quartz graeins, and aith
a microcanglomerate (gravellite) layexr of I5-> cm
at the base, containing quartz grains and materia.jl of

the porphyritic formation , » . . ©p to 50 m,

In the above described general section the Callovian draws

special attention. At different times end in different places

(besides the village Teana) from the argillaceous sandstares
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following emmanites have been mentiocned: " 1lo medi-

terraneum (Neum,), C,medi terraneum var,ricnenss (Djan.), Pseudo-
2hylloceras Jomthl (Newn,), Rajudernatechi(Hauer), Partschice-
res plicgtum (Beum.), P,vigtor (Crb.), P.pseudovigtor (Djem.),
Sowerbicerss gubtortisulcgtum (Pomp.), §etortisulcatum (Ordb.),
§,.'tietze,1_. (M1,), S,fredericigugusti (Pomp.), ar tze
Khim,, L-M Eud,, mg,_l_m_e_gm Soi., Hectigoceras
ggf‘.exolut_m Lee, Hocf,rosgsiense Teies,, Cqdomites extinctum
(Roll‘.). Macrocerhglites macrocephalus (Schlothv.) Waag,, M, typi-
cus (Blgke) bal sis (Ilyin), M,cenizearvi Gemm,, M,madegas—
carieneig Lem,, M,intermediug Gredf,, M,cqucasicus Djan., Perd-
gphinctes pseudopgting Par. et Bon., Peltocergs 5p, ind, (identi-
fied by I.R.Kakhadze, N,G,Khimshiashvili end T.A,Paichadze).

In the section of Teana the lowermost part of the Callovian

and the cantact with the Bajocian are covered by the hill-side
waste an the slope end probably by the alluvium below the grave—
yard(since the overlying carbanate deposits are almost horizan-—
tal and the passage between them and the argillo-arenaceous de—
posites is gradual and conformable, the exposed part of the lat-—
ter must not be thicker than 30 m}., At different times an abun-
dant fauna has bean collected from the argillaceous sandstanes
near the graveyard,

I.R.Kekhadze identified following species: Astarte episcope-
lis Lor‘., Enthalium cingulatum Goldf,, Eunt.spathulatum Roem'.,
Aequipecten fibrosus Sow., Pseudophyllocerss cf‘,kude_:r.natschi
(Hauer), Holcophylloceres cf,tsessiense (Djan.. ), Partschiceras
vigtor (Orb‘.) , Lytoceres adeloides K\:ldl., Cadomites extinctum
(Roll, ), Macrocephglites subtumidus (Waag), y‘.ggt_:r_gressua

(Quenst‘.), Cadoceras modiolgre Orb'., Oriunoidée cf orionoides
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(Djan.), Periephinctes peeudopatina Par et Ban, Later N.G,Khim-
shiaahvili found Entholium cingulatum Goldf;, Aequipecten fib-
Tosus Sow'., Aog..ﬁbrosﬂ@tﬂ ns'.. Astarte phllg Roam,, Cp-
domites extinctum (Holl; ), Becticoceras aff metomphglum Banar,,
m,_;m Eil,, Magrocephalites cf,macrocerhalus (Schloth,)
Waag,. From the lower part of these argillaceous eandatcnes 1.D,
Tserethsli identif:.ed following species: ggumtg cf,deslang~
champei (Defnnce), c.alataxn\di Stephanov, C,cf,orbignyi &os
(Groeeouvre), C.ep.,Polyplectites dengeplicgtus Liesajous, Opp.
gp., Holcophylloceras mediterrsnewn (Neum,), Calliphyllocerss
demidoffi (Houssesu), Partschicerss &p,nov., Periephinctes ep,

According to the fauna in their poaae%im I, R.Kakhadze and
N. G Khimehieahvili placed these depoeits in ths Callovian, (I.R.
Kakhedze proved the presence of the zane of u.macrocghalus, ‘
and N,G,Khimehiashvili faunistically dated the Upper Callovian),

In recent years 1.,D,Tseretheli suggested that the lower
part of the argillaceous sandstanes (below the graveyard), I5 m
thick, should be dated ae Bathanian on the basis of the above
mentioned species of Cadomites,

Thus recently the age of the lower part of the Tsoma sand-
stanes has become cantrovereial, whereas i1t must be noted hat
the Callovian age of the seme part of the sectian in all ther
localities is beyand doubt,

As it was mentioned (in the descriptian of the general sec-
tian)in most places, and also in immediate vicinities of the
Tsana sectian (near the villages Shadikau, Khampalgom etc. )
these deposits stert with the basal canglomerate, end often an-

gular and azimutkal uncanformity is observable between the latter



and the Bajocian poz;phyritic formatian (eastern extremity of the
Val-khokh ridge, Minor Khikhatha mountain etc.)

Conseidering, at the same time, that the age of most ammanite
epecies is undoubtedly Callovian in the lower part of the Teona
argillaceous sandstones, and Middle-Upper Callovian in the upper
part, the' cantroveraial strata may with canficdence be dated as
Callovian, l

The problem of the stratigraphic range of Cgedomites ac well
as that of the speoific subdivimeian of this genus apparently
must be subjected to special study, for there are certaln indi-
cations as to their presemce in the Callovian (Western Europe;

o

Borthern Caucasus — valley of the river Ardan),



CONTENTS
Pages

Program of the International Symposium
on the Upper Jurassic Stratigraphy in
the USSR o o o ¢ o o s o s o o ¢ s s o o« I
= P.A.Gerasimov, N.P.Mikhailov - Volgian stage
and Universal Stratigraphic Scale of

the Upper JurassicC « o« « « o « o o o o & o L}
T
\,

+- P.a.Gerasimov - Geological excursion to the Moscow hi/———’>

SUDUIDS o « o ¢ o o o o o o o s ¢ s o o o o «29
NeS.Bendukidze, N.Ge.Khimiashvili, Ge.A.Paichadze -

GEOTBLA « 2 o o« o o o o s 0 o o 06 6 ¢ o « o 32



	Безимени-01_2R
	Безимени-02_2R
	Безимени-03_1L
	Безимени-03_2R
	Безимени-04_1L
	Безимени-04_2R
	Безимени-05_1L
	Безимени-05_2R
	Безимени-06_1L
	Безимени-06_2R
	Безимени-07_1L
	Безимени-07_2R
	Безимени-08_1L
	Безимени-08_2R
	Безимени-09_1L
	Безимени-09_2R
	Безимени-10_1L
	Безимени-10_2R
	Безимени-11_1L
	Безимени-11_2R
	Безимени-12_1L
	Безимени-12_2R
	Безимени-13_1L
	Безимени-13_2R
	Безимени-14_1L
	Безимени-14_2R
	Безимени-15_1L
	Безимени-15_2R
	Безимени-16_1L
	Безимени-16_2R
	Безимени-17_1L
	Безимени-17_2R
	Безимени-18_1L
	Безимени-18_2R
	Безимени-19_1L
	Безимени-19_2R
	Безимени-20_1L
	Безимени-20_2R
	Безимени-21_1L
	Безимени-21_2R
	Безимени-22_1L
	Безимени-22_2R
	Безимени-23_1L
	Безимени-23_2R
	Безимени-24_1L
	Безимени-24_2R
	Безимени-25_1L
	Безимени-25_2R
	Безимени-26_1L
	Безимени-26_2R
	Безимени-27_1L
	Безимени-27_2R

