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PROGRAM 

of the International Symposium on t.he Upper Juracsic 

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

6 June (Tuesday) - Arrival of the delegates of the Gym-
posium in Moscow. 

7 June (Wednesday) - Session I in Moscow - 12.00-14.00 
1) Inaiguration address of Academician A.L.Yanshin (U33li) 

2) P.L.Maubeuge (France), Chairman of the Subcomission 

of the International Stratigrap�ic Coiruaittee (ISC) - Openin� 

of the Symposium and its taSks. 

3) G.Ya.Kr,ymgoltz (USSR) - Problems of the study of 

the Jurassic deposits of the USSR. 

4) V.A.Vakhrameev (USSR) - Subdivision of the Middle-

and Upper Jurassic continental deposits of the USSR. 

Session 11 - 16.00 - 19.00 

1) A.L.Tzagareli - 'rhe Upper Jurassic zones of Georc;ia 

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 Biostratie;raphische ·::est ober

jurassische Allllnonitenfaunen. 

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 Ill - 10.00 - 14.00 
1) .P.A.Gerasimov, :�.I.Kuznetzovn, �.P.:.:ikhailov (U3Sol) -

Volgian stage and its subdivisions. 
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2) V.N.Sax, .M.S.Mesezhni.kov, N.I.Shule;ina (USSR) - Vol

gian stage of the Arctic. 

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

3) 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.Drushcbytz, 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 s,ystems. 

5) T.Nikolov (Bulgaria) - On the boundary between the 

Jurassic and Cretaceous sy�tems. 

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) - Stratigrnphy of the boundary 

layers of the Middle and Upper Jurnssic in Yakut ASSR. 

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

B.P.Sterlio (USBR). 
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3) H.Holder (FGR) -On the Middle-Upper Jurassic boun-

dar,y 0 

4) N.S.Bendukidze (USSR) -On the Upper Jurassic boun

dary of Georgia. 

11 June (Sunday) - Excursion up the Volgariver by ship and 

an examination of the lectostratotype section of the Volgian 

stage near the village of Gorodishche, higher than the town 

of Ul;yanovsk. 

12 June (Mond8y) - A flight from Ul;yanovsk to Moscow and from 

Moscow to Ad.ler. A tour to Sochi by bus. 

13 June (Tuesd!f) - Excursions by bus along the Bzyb r iver 

to examine the Upper Jurassic sections, Hight in Sukhumi. 

14 June (Wednesd!y) - Excursion by bus to the town of Kutaisi; 

night in Kutaisi. 

15 June (Thursd!f) - Examination of the Upper Jurassic sections 

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

16 June (Fri4ay) - Session VI in Tbilisi - 10.00 - 14400. 
1) J .Fulop (Hungary) - On the Jurassic-Cretaceous boundary. 

2) R,Casey (England) - Jurassic-Cretaceous boundB.Z7 in 

Europe. 

3) N.G.Khimiashvili (USSR) - Tithonian deposits of the 

Caucasus. 

Discussion: V.L.Egonyan, A.V.Krasnov, E.A.Uspenskaya. 

Passing a resolution. 

17 June (Sat�) -· Coming back to Moscow by plane. 

18 June (Sunday) - Departure of the delegates of the Symposium. 
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VOLGlj¥ STAGE 1BD OSIVERSAL STRATIGBAPHIC SCALE 

Oli' TB::B OPl'ER JUlU.SSIC 

As the Internatioual Colloquium in :r.uxemburg showed, the 

moat complicated problem under discussion is the stage-division of 

the uppermost portions of Jurassic, on whioh no coordinated conclu

sion has been passed. 

In !849 d'Orbigny suggested the Kimmeridgian and Fortlan

dian stages, and since then the discussion on their volUIIIe is still 

going on. Op till now we have no generally adopted universal stage 

for the deposits of the end of the Late Juraseic. 
I 

In the practice of the geological survey the three local 
the 

stage subdivisions are used; PortlaDdian fo� the Anglo-Faris basin, 

the "'l1 thonian for the .Tethys and the Pacific region and tl�<" Lower 

Volgian and Upper Volgian stages for the Russian platform, the no?th 

of Siberia and Poland. 

D'Orbigl11 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 Fortlandian volume is auopted by the majority of the 

geologists of the world and of the �oviet Onion as well. The �lish 

geologists, however, proceed from the fact �hat in Englru1d the Kim-

meridgian cl�s in a stratj.5raphical section include the zones 

Gravesia gravesiana-:Pavlovia pallasioides. That is wl:.y ,;le .tortlan-

dian is regarded by them in a restricted scope beginnirl£ from the 
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�one Zaraiakitea albani to Titanites giganteua, oonaiderably lifting 

the upper boundary of the Kimmeridgian stage. All this complicates 

the solution of the problem concerning the stages of the Late Juraa

sio and their volume. 

�e Tithon or the Tithonian stage was est�bliahed by Oppel 

1n I865 for the deposita of the Tethya northern region, which oocur 

between the Upper Killlmeridgian (zone A.ul.acostaphanus pseudoll!llt&bi-' 

lie and the Lower Cretaceous. This stage was named not after the 

area, its stratotypical section being not shown. Sololikitin pro

posed (I88I) • • • • •  to introduce a special name of the Volgian for

mation• for the whole mass of the .ruraasic beds of al.dcUe RUssia � 
lying above the Oxfordian clays (page 49). He had no clear understan

ding of the term •stage• yet. Thus he dil!'tinguished •calovian•beds 

Oxfordian beds and Volgian beds•, while their zones are named sta

ges (page 36). His next paper written 1n I883, s.N.Nikitin (I884) 

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-
vdth Am.virglil:' 

but ion than the Volgian stage;... the beds of the Volgian stage ar&¥ 
tus 

(cl:f course, preserved more often than the beds with Am. fuleene, 

the latter in its turn is lliet more frequently than the ·uppermost 

portion, the aucellic bed with Am.subditus." 

In the sliLIIle year :;.N.llikitin (!884) divides the Volgian 

stage into two stages: the Lower and Upper Volgian stage• • (these 
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are in fact "Mnevni.kov• and "Khoroshov• stages by ::ihurovs:icy' ( !867), 

who marked briefly out definitely their place in the str�tigraphic 

scale of the Jurassic period of the .Moscow region),md continues to 

map it as J
3

v. He explains in the foot-note once again"the meaning 

of the term •volgian stage•, (see page 37-49", (p.53). 

Being influenced by A.Q.Mikhalsky, NiKitin during a certain 

period of time considered the Upper Volgian stage to belong to �re-

taceous. 

A.P.l'avlov (!864) described in the Middle Volga region .. 

near the village of Gorodishche the deposits of the Volgian stage 

and the Kimmeridgian cl�s underlying them. Thus he defined more 

exaotly'the scope of the Vol.lian stage. D.B.sokolov (1901, I92I) 

distinguished a Vetliailian 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 All-Union 

Conference of the Mesozoic stratigrapby of the RUssian platform in 

1954. 

The Volgian stage of s.N.Nikiti� 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 r•cent Jurassic was hotly discussed 

at the first International Colloquium on the Jur�sic system held in 

Luxemburg in summer !962, no resolution, however, on this problem 

b&iJI& adopted. The major part of the Colloquium participants lllere 

inclined to draw an upper boundary of Kimmeridge under the beds with 

Gr.vesta, and were ready to adopt the forth decision oy R.Ene, who 
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proposed to widen the scope of the l:'ortlandian stage ;.;o that it 

shoula be equivalent to the Tithoni� and Lower and Upper Volgian 

stages together, it having been proposed by Hauge (I696). This de

cision, however, was not adopted as well. Debates held at the first 

International Colloquium on Jurassic system (I962) and the subsequent 

discussions of its resolutions turned out to be extremely fruitful. 

They were discussed at the plenary session of the regular Commission 

of the Interdepartamental Committee on the Jurassic system (January

February, I96�. The Commission agreed with drawing the upper boun

dary of the Kimmeridgian at the basement of the beds with Gravesia; 
I 

•the Commission recommends the1Tithonian sta&e as the upper stage 

of the universal strati&raphic scale of the Jurassic system. £he co

mmission also pomnted out that for "Boreal 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 International Geological congress as the standard stage of 

the universal stratigraphic scale, the 'iolgian stages could be ino.lu

ded into thjs scale as the s:i;ages of an international importance". 

As to the Portlandian stage , it is not to be recommended " because 

of the difference ill. the opinion regarding its volume • • •  ·.In addi

tion, the upper boundary of the Portland stretches lower than the 

boundary of the Jurassio and Cretaceous syetem• (Resolution, I96), 

pp.i4B-I49). 

At the meeting of the British Mesozoio Committee (in the 
Fej)�a;cy: , 

earlil'I96J), while djscussiJ:IS the Resolutions of tile 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 :loalfeld. 
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in Pebruary,196� 

At the second ses•ion of the British Mesozoio Cimmit� 

it was decided to withdraw the Port1andian from the internationa1 

st.ages and to terminate the JUrassio with the vo1gian and Tithonian 

stages and to begin the Lower cretaceous with the Berriassian or aya-

zan horizon. 
The soviet geologists approve these reso1utions of the 

British Mesozoio 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 stratigraphio soa1e. The 

distribution of the Port1andian deposits is praotica1ly limited 

with the Ang1o-Paris basin and with the area northwards (P.G.R.) . 

The deposits of the Vo1gian stages can be successfully isolated 

on the area stretching from the Far-East of the USSR to Greenland, 

Canada and A1aeka, 1.e. almost throughout the who1e Boreal. region 

of the. �orthern hemisphere; they are rsadi1y 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 1ooa1ity and has no stratotype. Its zoD&l division 

_is weakly expressed. Thus the Upper Tithonian stage is estab1ished, 

being composed of one-two zones which are very diffiou1t to corre

late with the Arotio deposits of the Volgian stages and which cor

responds to t�eir six zones. 

At the Meeting of the Committee on the Mediterranian 

Mesozoio he1d in May I964 in Cassy (�ranee) , a resolution'was adop

ted recommending to approve the Vo1gian stage as a universal stage 
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. 

of the world stratigraphic scale at the next AXIl session of the 

International Geological Congress. 

The soviet, geologists use in their practice the LOwer 

and Upper Volgian stages for the end of the Upper Jurassic. Geolo

gists from t�e foreign countries take them as one 'volgian st¥ge 

just as it was presented in the first works by s.N.Nikitin (1�81 

and 1884) and by A.P. Pvlov (1884, 1886), 

Taking into consideration that this stratigraphic inter

val corresponds to one period in the evolution of �onites, charac

terized by the florish of the representatives of the subfamilies 

Virgatosphinctinae, Dersoplanitinae, Virgatitinae and by the appe

arance of the early representatives of the family Craspeditidae 

from the Virgatus beds, it is worthwile to establish the universal 

Volgio.n stage in the USSR as well. 

The Upper Volgian stage could be included into it as the 

upper substage. Th� introduction of the universal Volgian stage 

would result in simplifying the index (J3v) . 

The Volgian stage will consist of three stages, each being 

divided into three zonas. The lower substage (J3v1) with the zones 

�ubplanitas klimovi and Gravesia spp.,S.sokolovi, s.pseudoscythicus: 

it is up to the Vetlianian horizon of D.1.sokolov (1901) and cor

responds to the zones: Gravesia grave,iana, Gravesia gigas, Subpla

nites spp.,£ectinatites pectinatus of the North-west of Europe and 

to the Lower Tithonian in the volume: Glochiceras lithographicum, 

sub�lanites vimineus, Berriasella ciliata. The middle substage 

(,r3v2) with zones Dorsoplanites panderi, Virgs,tes virgatus, Epivir-." 

gates nikitini corresponds to �ones ?avlovia rotunda, �avlovia pal

lasioide3, rrogalbunites albani, Crendonites gorei, Titanites gigan-
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teus of the North-1\'est of �urope. The upper subst8€;e (.13v3) is suo
divi.ded into the zones: KaChpurites :t'ulgens, Craspedites subuitu:;, 
_; , nodiger . It caD. be correlated dith the lo .... er part of the .rurbecki

an. The middle and upper substages to6�ther correspond to the Upper 

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 

t�e ammonites of the genera subplanites, subdichotomoceras, .rectinu

ti tes of the subfa.mi.ly Virgatosphinctinae, ""d · uy the appearance 

of the ancient representatives of the subfwnily Dorsoplanitinae, 

genus faravirgRtites. 

The middle subphase (�middle substage) is marked by the 

vigorous development of the genera of the subfamilies Virgatitinae 

and Dorsople.ni tinae and apuearance of tt,e first Kaehpuri tes and 

craspedites, family craspeditinae. 

The late subyhase (= upper substage) is known for the flo

r is:·, of craspedi tes �>.eC hpuri tea .:<arnicriceras, family craspedi tid.ae 

and t:·,e survival ui' the genera Lll\lgei tea, subfamily Dorsoplani tinae 

and 'iire;atosphinctcs ,  subfamily Yirgatosphinctinae. 
;;.ll.Niki tin, w,·,ile distinguishing tlJ.e Volgid.D stage , wi"'ich 

!le initially named "Volgian formation" wrote: I have chosen thi:o� 

nCl.c.e, because tlie lfol£a basin e;ives us mainly the instru.ctive 3\.:C

tions of this formation. �e are res'"arching its extreme point.,; in 

:ty',insk, Moscow, •. in.;-siun ... , .,y:tr"-'1'' lli.lni,p.49, 
N: Dave n.._ e..<.act \.id.l;i..a. . ..:ou�._-=n.in-5 boti. tlle �tr-...Ltv�;�y l"..,; 0f 

the Volgi�J-! st.:t.c;;e u .. nu t:�� .Lo,.,er and U�J_...er Volgiw1 stages, (�.� �--� .... _,_ld.£...:-
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ed uy hlm later. In the regions of Rybinsk ·and.Kineshma there are 

no com�lete sections of the deposits we are interested in. They loat 

their importance in the suourbs of Moscow due to the city construc;i, 

tion. In the suourbs of ::J}lzran ....nd the villtige of b.ashpir the lower 

part in tile section of the Volgia.n stage deposits is poorly exposed. 

As � lectostratotype of the Volgian stage one can recommend a well

known section in the :t-!iddl.e Volga region on the right Volga bank 

near the village of Gprodishohe, 25 kilometres (alone a straight 

line) upwards the town of Ulianovak, where A.£.pavlov (I884) dis

tinguiRhed 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 given below. "The tasks and rules of the study and 

description of the stratotypes and key atratigraphio sections•, writ

ten accordi�� to the instructions, were approved and recommended •OY 

I.:;.c. 

Lectostratotype of tbe Volgian :;tag= 

The subdivision range corresponds to the stage. The name 

is originated from the Volga river. The lectostratotype of the Vol

gian stage is in the lviiddle Volga region on the right bank of the 

Volga, near the village of Gorodishche, 25 km. upwards (to the north) 

from Ulianovsk, and I kn. downwards Gorodishohe ( a schematic map 

is attached) (Fig.I). 

The Volgian stage was suLgested by s.N.Nikitin (I88I) for 

the beds lying above the Oxfordian olay; he named it at first 

"Volgian formation (Id8I, �-49) 
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In his work of I88) Nikitin s.B.(I884) names this formation •the 

Volgian stage. However, somewhat later (I884) he subdivided it into 

the lower and upper Volgian atsgea, being used •t present. Re remarks: 

•see the meaning of the term •volgian stage• in 1IfT abovementioned 

work. page 37-49" (p.5)). we have not got a more exaot indioatinn 

of the atratotype, except that these deposits have been developed 

in the Vol.ga basin. 

AoE.Pavlov (I88)-I884) desoribed the Volgi� 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 catenulatua beds. These subdivisions retained their meaning up " 

to date, �hough being forgotten by the author himself. Re wrote 

about them: 

•The Vol.gian aty;e 

b) The upper Volgian or catenulatus beds with Oxynoticeras catenu

latum Fiaoh., Perisphinctes subditus Tr • •  In a larger portion of 

the area the as beds can be further subdivided into two horizons: 
K 

the upper horizon with Perisphinctes ashpuricus Tr., and p . nodiger 

Eichw., and the lower one with Oxinoticeras fulgens Tr.and P.Oken-

sis 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 as it was found by A.P 

�loc for the first time in Russia, are underlain by the clays with 

"Aspidoceras acanticum Opp. , A.liparum opp. , I!D lpi tes cf. eudoxus 

d.Qrb., H.pseudomutabilis Loriol• and oy other ammonites of the 

Upper Kimmeridgian�he 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 Letage volgian" (p.70) is ment!onad i� it. 

Howev�r, in 1892 and in his subse�uent �orks 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 Biasanites rjasanensis to 

the latter; some western-European zones (Perisphinctes bleicheri, 

P.giganteus) being distinguished by him in the Portlandian of the 

Middle Volga region. 

The establiahemnt of these zones and the Portlandian and 

Aquilonian stages caused some founded critical remarks by A,N,Roza

nov (1926). But the correlation made by.Pavlov of his lower zone 

(P.blei�eri) with the Lower Portlandian and that of the upper zo-

ne (P.giganteus=Epivirgatites) with the upper zone of the Upper Port

landian proved to be correct. 

D.N.sokolov (1901, 1903, 1905, 1921) sbggested "the Vet

lianian horizon on the Vetlianka river in the orenburg Jurassic 

and within the lower part of the lower Volgian beds. D.1.111ovaisky 

( 1941) established two :.�ones in it: 11-ovaiskaya sokolovi, 1.pseudo

scitnica, considering these two zones worth grouping as an indepen

dent stage. N.T.�azonov insisted on the same (1957). 

The Vetlianian horizon is analogous with the zone P.blei

cheri sug0csted by �.�.Pavlov. 

At the All-Union Conference on the stratit:;rapi.y of the 

JY.esozoic deposits of the Russian platform in 1954 it �as decided 

to establish a unified zone 1.sokolovi and 1,pse•·rt,..�cythioa, and 

to relate it to tl::c lowermost JJOt"tions of the LowP.r Volgian stage. 
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The section of the Upper Jurassic deposits on the Volga 

near the village of Gorodishche istgSst complete and is chosen us 

a lectostratotype because it is here that A • .l:'.i'avlov described the 

Vo.lgian stage in his early works. 

A picture and, a drawing of the lectostratotype of the 

Volgian stage is attched • 

. The deposits of the Vole;itl.ll stage underlie tho ii.imweridgi

an clays which are rel�ted to-the two upper zones of this stage 

ac�ording to the rich ammonite fauna contained in them: zone Aulaco-

stophanus pseudomutabilis and zone Virgatoxioceras fallax. The Vol

gian stage is covered with the eediments oi" the Lower Cret.aoeous -

p!1osrhate stl.llcistone (conglomerateJ with .o:achyteu.this (Acroteuthis) 

lateralis (�hill./ with those of tho Upper Valanginian, and with 

dark clays with o:ipeetoniceras (Upper liou terivian) , In the i·,oscow 

reeion (Lopatinsk, phosphorite minej the Volgian stage deposits 

overlie the beds with Riasanites rjascensis. 

A dAta!led l�thological anti paleontological characte

ristic of the bedo: x) 

J3km2-p$ I.ClRy: liEht gTey and grey, calciferous compact with 

�yrit concretions , with py�iti �ed � �gillaceouu nuclei, less fre

�u.ently with ammo�ite shellu: oelow prevail Pbysodceras acanticum 

( Opp), A.spidocer as meridj nnale ( Gei!Wl); hence .the following are evi

uently described by �avJov (Id66j: All!oeboceros vol�ae �a�l. and A· 
subtiJ icostatus .ravl. Above there are numerous Aula.costephanua pse

u.do!llutat.ilie: (J,or.). A.'!'udO.ltUS (d'�b.), A. subeucioxus (Pavl.), A.su

tJundorae (l'�<vl.-), A. jadonoides (Pavl.), Phydoce .. as .Liparum ( Opp. ) , 

.I:' achy theuthis ( ·1) corodishcbenf!is Gust., _;ylinnroteu.this ( Logon'i belus) 

ingeus (Kr!ULIJ..Jx . (See �'1£;.)). 

i\ I I , 
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J3km2-f. 2. Grey olay, shaly, oaloaraous, with crushed ,. 

shells: Virgataxiooeras fallax (Ilov et Flor.), Phydooaraa sp • •  To

gether with them�are ·met shells Aulaooetaphanus of. jaaanoides 

(Pavl,), A.of.subunduraa (Pavl.), seldom above and often below , and 

also rostra Paohythauthis(?) gorodishohensis Gust. J,o m 

J3v1-k. 3, Dark-grey clay, in some bands grey and brown

ish-grey, platy, oompaot, calcareous with large looseOchreous con

orations with subplanites of. klimovi (Ilov.et Flor.), Neoohetoceras 

sp., Gloohyoeras sp., Exogira virgula (Dsfr.),Cylindroteutbis (cy

lindroteuthis) porreota (Phill.). From here e'ridentl)J came Gloohy

ceras of. f'ialar (Oppal.), mentioned by .N.T.zonov (!937) 3-50 m 

4, IJlay: grey, oom!'&Ct calcareous, oontainine at the ba

se � band of fine black phosphorite concretions with crushed nuclei 

and shells Subplanitas klimovi (Ilov. at Flor.), Gravesia of, gigas 

(�·�.), Gr�ve�i� sp.,Cy�indroteuthis (C.) porrecta (Phill.), 

Ste���noceraa (=Gravesia) po�tlandious Lor., ��ntioned by A.P.Pevlov 

(IQOI) and GravP.aia e-v:, ..;r. gravesiana (d'0rb.) spdlken by !l.T.Sazo-

nov, were apparently from here Q.RQ m 

J3v1-sk. 5. Clay: black, calcareous , stratified, with 

small disseminated limy concretions and rare nuolej . subplanitas 

of.sokolovi (Ilov.et Flo:!:),s,pavida (Ilov.et Flor.") , Cylindrotenthie 

(c.) of. porreota (Phi1L). r.o m 

.r3v1-psc. 6. Interstratified dark-grey platy calcare

ous clay and li�ht-grey oompact marl ( two layers of clay and two 

layers of marl), with epa?9e and poorly preserved oruahed nuolei 

subplanites cf. pseudoscythicu� �hysodocerat neuourgensis ( Ilov.et 

Flor), Cylindroteuthis (C.) porreota (£hill.), £achyteuth1s (?)go-

rodishehensis !.<·�at. Total capacity about 1.60 m 



J3v2-p1• 1. LiBht-crey marl, compact with scAttered emall 

" "lcareoua concretions with frequent, usually Or"'llsh&d nuclei .Zaraia
•kites scythicus (Viach.) , �.quenstedti (Rouill.et voa. ), Pavlovia 

�avlovi (Nich.), rare Dorsoplanites panderi (d'Orb.), Cylindroteu

thia (Lagonibelus) p�tla Gust.,Pachyteuthis (?) gorodishchensis 

Gust. lo50 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: zaraiskjtes acythious 

(Vie�Jul.), z.quenstedti (Rouil.et Vos.) , z.zarajskensis (��oh) , 

Dorsoplanites panderi (d'Orb.), D.dorsoplanus (Visch.), pavlovia 

rr-snneri Michlv1 p.pavlovi (Mich .) , a large nttmber of small rostra 

CylindZoot
'
euthis (Lagonibelus ) parvula Gust., and rare and less cha-

racteris�io rostra �achyteuthis eorodishchensis Gust. 2. 30 1!1 

J3v2-p2• 9. Inte�stratified brown and grey platy calca
reous clays a�d d�r�-erey brownish-�rey bituwinous-schistou� clays . 

ThA four lower m contain crushed shells zaraiskites scythicus (Visch.: 

z.quenstedti (Rouil.et Vas), z. zarajs�e�siq (Mick.), Dorqo�lanitea 

cf.�andsri (rt'orb.), n.cf. dorsoplanus (Visch.) In the lower part of 

the thickness are frequent rostra Cylindroteuthis (J,agonibelus) mag

nifica (u'Orb.), c.(L.).aubmagnica (d'Orb.), enrt in the upper b�lf 

there are m.any r-ostra Cylindrotsuthis ( L.) rosancvi Gltst. , (' . ( L.) sur-
:n.a.;;nific" (d'Grh.), and z.zarajskensis (Mich.)prevailinG 6.o m 

J3v2-v. 10. l'hosphorous conglomerate with vi.rt;:llites vir 

,;atus ( IJ•tch. ) , Cylindroteuthis ( Lagonibe ius) volgensis ( C • urb.) and 

markedly rJllnded phosphorite nuclei Zaraiskites scythicua (Visch.), 

Pavlovia sp., and others of the secondary occurrence. 0.1 m 
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II. s�nd: greenish-grey and brown, glaiconitic, dense, 

with ph osphorite nodules, with Virgatites virgatus (Buch), y.palla

, ;. (i4ich.), V.pusillus(Mich.), C.(.Lagonibelus) volgensis (d'Orb.) 

o.55 m 
I2.Fhosphorous conglomerate in grey calcareous sand

;L.:me 11ltic ·;iri;atites virgatu s (Buoh), V.paUasi (Mich.), V.pusi-

Eus (1-\ich.) , :;. ( .L.) volgensis ( d' Orb.) Q, I5 m 

To"t"l. thicKness of the beds with Virgatitas virgatus 

is about u.BO ;n. 

J3v2-nk 13. ��dsione: e=ay and greenish-gray , calca

reous elauconitic with �pivirgatitas bibliciforwis ( Nik, ) , �.niki

tini (Mich,), E.lahusani (Nik.), Lo�ono�ovalla lomonossovi (Visch , ), 

L. bltlkai (Pavlov), Laugcitas stsohu:t'owskii , (Ni.k.), Pachyteuthis 

(Aoroteuthis) russiensis (d'Orb.), £, mosquensis (.Pavl.), p, praecor

pulantus GerAS, Aucella fischeriana (d'orb.), A.krotovi �avl, 

In the lower part of the bad yrevail .Pachyteuthis (Acro

teuthis) prorussiensis Gust. , and above are rostra p.(A.)rusie�sis 

(d'Qrh.) u.5-I m. 

J3v3-sb, I4· Greenish-grey, partly very loose sandstone 

with abundant (especially in the lower part) paooles of erey calcare-

ot•s sandstone. Q.8 - 1 m 
In the m .... in cementint" rock : Cn•.spe<li tes 9Ubdi tus ( Traut) , 

o. okansis ( d' Orb,) , Ga::mP.riceras catennlatum O'isch.) , ,t'achyteu-
this russiensis (d' urb,), £, mosquensis (.Pavl.), .t'. ;>raecorpulentus 

""ras. ( i'1 li tt}, cam�'Onectes lamell c ·'" (sow.) , .c;ntoJ i.Ll!ll nww .• ular.ae 

( £·i 3ch.) , IrJOceramus ( Anopaea) S.flhenoi.d.es Geras., abundant aucellas 

,•.wella fis<::heriana ( d • Orb.) A, teauicollis (.Pavl.) RO�lillieria .dc:hal-

_ ,_ .. I.i.l (i,'ahr.), 
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In pebbles-Kachpurites fulgens (Traut). 

J3v3-nd. 15. San�stone: grey and yellowish-grey, cal

careous rather compact with dark sandy phosphorite concretions 

and with pebbles of greenish-grey sandstone (the bed is preserved 

in some places from the latest wash-out) 0.0-0.15 m 

Fossils: Craspedites milkovensis (Strem.), C.Kachpuri

cus (Traut.), C.parakachpuricus Geras. (in litt.). C.mosquen

sis Geras., Aucella terebratuloides Lah. 
Gr1v1n2• 16. Sandstone: yellowish-grey, unevenly fer

ruginous (conglomerate), overflowed with pebbies of weathered 

sandstone of two types. 0.30-0.45 m 

In the main cementiDb rocks; rare £acbyteuthis latera• 

lis (�hill.;, Temnoptychites mokschensis (�og. ). In the pebbles 

of brownish-grey sandstone: Aucella volgensis Lah. (Grivln1-st). 

In other (grey limy sandstone): Craspedites kaschpuricus (Traut),, 

C.parakaschpuricus ueras.(in litt), c.mosquensis Geras. ,�achyteu

this corpulentus (Nik.;, �.russie�is (d'Orb.), (J3v3-nd). 

Cr.1h2.I7. 01�: dark, partly sandy, with rare large 

concretions (septarium; of hard marl, with �peetoniceras versico-

lor (Traut), Astarte porrecta duch. 1.0-IS 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 • 

.Lower su·ustage (J3vi) 

I.�one �ubplanites klimovi and Gravesia sp.(J3v1-k) 

is characterized CJy: ::iubplani tea klimovi ( Ilov. et l!'lor), 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: tiub

planites sokolovi (Illov.et Flor.), S.pavida lilov.et Flor.), 

S.cf.vimineus (Schneid.),Cylindroteuthis (C.) porrecta (Phill,), 

C.(L.) nikitini (Sok.), Aucella rugosa (Fisch.). 

3. Zone Subplanites pseudoscythicus (J3v1-psc) is 

most fUlly characterized by cephalopods; Subplanites pseudoscy

thicus (ilov,et Flor.), S.schaschkovae (Ilov.et Flor.), Peoti

natites (Pectinatites) aff.pectinatus (Phill.),P,(P.) i�schi

ni (Ilov.et Flor.), P.(P.) tenuicostatus Michlv.,P.(Weatleyi

tes) aff. aetlecottensis (Salf,) 0 P. (W.) arkelli Michlv. ,P. (W.) 

spathi Michlv.,Pbysodoceras neuburgense (Opp.), Cylindroteithis 

(L.) nikitini Sok.,C.(L.) vetjankensis Gust.,C.(C.) porrecta 

(Phill.), Aucella rugosa (Fisch.). 

Middle substage (J3v�) 

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(Mich1)1Dorsoplanitee panderi(d'Orb.),Cylindroteu

this(Lagonibelus)parvula G�t.,Pacbyteuthie(?)gorodischensis Gust 

Upper subzone-Zaraiskites zarajskensis (V3v2�p2) con

tains a richer complex of cephalopods:Zaraiskites scythicus 

(Visch,),Z.quenstedti(Rouil.et Vos),z.zarajskensis (Mish.}, z. 
apertus (Visch.), Dorsoplanites panderi (d'Orb.), D.dorsoplanus 

(Visch.), Pavlovia menneri Michlv.,Pavlovia pavlovi (Mich.),Acu

stico.stites acusticostatus(Mich.), Cylindroteuthis(Lagonibelus) 

parvula Gust.,C.(L.)magnifica(d'Orb.),C.(L.) submagnifica(d'Orb.) 
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c.(L.) rosanovi Uust. 

For the zone uorsoplanites panderi the following are 

characteristic: Aucella mosquensis ( nuch), A.gracilis £avl.,A. 

rugosa (�'isch.), ustea plastics Trd • .  , u.curva Geras. ,lnoceramus 

pssudoretrorsus Geras.,Scurria maeotis (Eichw.) and others. 

5. �one Wirgatites virgatus (J3v2-v) 

Lower subzone - Virgatites virgatus (s.str.) ( J3v2-v1
), 

Virgatites virgatus (Buch) , V. sosia ( Visch.) , V .pusillus ( l•lich), 

V.palasianus ( d'Urb.), li.caticostites acuticost:•tus ( •·•ich . ) , Cyli

ndroteut!,is ( L.) volgeneis ( d' urb.) . 
Upper subzone � Virgatites rosunovi ( J3v2-v2), with 

Virgatites rosanovi !•;iohlv, V .virgatus (lluch), Crendoni tea kunce

vi Michlv, .dehemotr. sp.-(cf.lapideus .l:luck.), Lomonosovella lomo

nossovi (Visch), �achpurites sp., Craspedites sp.,Cylidnroteuthis 

(L.) volgensis (d� Orb.) and sporadic P.russiensis (d'Orb.). 

�or the zone Virgatites virgatus the following are ussual 

in the whole: �riionia intermedia (Fahr.), �.koprinensis Ueras., 

Aucella russiensis Pavl.,ustrea expanse �ow., lsognomon gibbum 

(�ichw.), Rbyncnonella rouilieri Eichw., Russierhynchia fische-

ri Rouil., �eilleria oullata ( Rouil.), Rugothyris plicata ( Geras . ) 

and others. 

6. �one �pivirgatites nikitini (J3v2-nk.) 

.t:pivirgatii;es nikitini ( Ji>ich.), E.bipliciformis ( Hik.), 

B.lahuseni ( rlik.), Lomonosovella lomonossovi ( Visch.), L,blakei 

( .i:'avl. , Jd,michalsJ.di l•iichlv . , I.augetis stschurowski.i ( i·,ich.) , 1.er

beri tea mosquensis l•iichlv, ,.1:-ach,)- teuthis (a.) russiensis ( d' urb.), 

.l:'.mosquensie (l?avl�,Cylindro'theuthis ( L.) volgensis (d'urb.), 

l·iosquella oxyophycha ( :l!'isch ) , Russiella clemenci Lem, ,R. truncata 
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Geras,,R,bullata (Rouil.), Aucella fuscheriana (d'Orb.), A.ander

soni Pavl., Musculis fischerianus (d'Orb,), Astarte veneris 

(d10rb.) and others, 

Upper substage (J3v3) 

7,zone. Kachpurites fulgens (J3v2-f), 

Kachpurites fulgens (Traut,), K,subfulgens (Nik.), Cras 

pedites fragilis (traut.),C,nekrasovi Prig,,C,okensis(d'Orb,), 

C.kr,ylovi Prig.,Subscraspedites sp.,Pacyteuthis (� russiensis 

(d'Orb,) P.praelateralis Geras., P,mosquensis (Pavl.), Aucella 

andersoni Pavl., A,lahuseni Pavl.,A.fischeriana (d'Orb,), A.kro

tovi Pavl.,A.surensis Pavl.,Astarte veneris (d'Orb.), Rhynchonel

la loxiae Fisc h., Russiella luna Fiscj. ,and others, 

8, Zone Craspedites subditus (J3v
3

_sb) _ Craspedites 

subditus (Traut.) 1 C. subditoides(Niko') ,c ,okenois (d'Orb.) 1 Garni

ericeras catenulatum (Fisch.),G,interjectum (Nik.J Pachyteuthis 

(A,)russiensis. (d'Orb,) P.proelateralis Geras.P.mosquensis (Pavl) 

Aucella andersoni Pavl.,A,lahuseni Pavl., A.fischeriana (d'Orb.), 

A.krotovi Pavl.1A,surensis Pavl.,Rhynchonella loxiae Fisch.1 

Russiella luna Fisch.1R,volgensis Lebm,,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.�achpurites (Traut,)(sporadic), C,kuznetzovi (Sok,)(sporadic)1 

C,milkovensis (Strem.),C.parakaschpuricus Geras (in litt.)1 Gar

niericeras subclypeiforme (l,!il.), Pachyteuthis russiensis (d'Orb.) 

P.mosquensis (Pavl.),P.praecorpulentus Geras.(in litt,), Leda cf. 

dammariensis Buv. 1;\ucella laimensi Pavl. ,A. tenuicollis (Pavl.), 

A. terebratuloides IJ1. 1Aotarte mnevnikensis (Mil.) em.Geras,, 

Pleuromya per!"gri:1a ( d' Orh.), P. tellina Ag. ,Guenstedtia paral-
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lela (Traut.),Macro�a cf.excentrica(d'Orb.et Lor.),Lima conso

brina d'Orb.,Entolium nummularae (Fisch.),Camponect'es lamelosus 

(Sow.),Thracia incerta Roem.,Gresslya alduni (Fisch.), Rbyncho

nella loxiae Fisch.,Russiella luna Fisch.,Rhabdocidaris lahu-

seni Geras. and others. 

Upper subzone - Graspedites nodiger (s.str.)(J3v3�nd), 

with Craspedites nodiger (Eichw.),C.milkovensis (Strem.),C.kas

chpuricus (Traut)(sporadic),C.parakaechpuricus Geras.(in litt) 

(ver,y frequent),C.kuznetzovi (Sok.)(single),Gerniericeras sub

clypeiforme (Mil.)(frequent),Pachyteu:bhis russiensis (d'Orb.), 

P.corpulentus (Nik.)(sporadic),Cuculaea angularis Eichw.,cam

ponectes lamellosus (Sow.),Ctenostreon decemcostarum (Traut.), 

Isognomon rarum Geras.,Anopae brachovi Rouil.,Solemya togata 

(Traut.), Isodonta? arenicola Geras.,Trigonia falcki (Rouil.et 

Vas.), Pleurotoramia torose (Trau�, Neritopsis auerbacQl (Traut.) 

Ampulospira brevis Geras.,Neritaria ?congrua (Eichw.),Vanicoro 

psamobia Geras.,Scurria impressa Geras •. and others. 

The Volgian stage is 1IM 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 and 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

sian 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 Yirgatosphinctes) lllid 

£seudoperiaphinctidae (genera �geites and Ghetaites) stop to 

exist; beginning from the zone Yirgatites virgatus appear r.ras

pedl tea and XAchpuri tea ( Craapeditinae), to which j9in the rep

resentatives of the genus Garniericeraa (Garniericeratinae), the· 

latter entering the Lower Cretaceous (see fig.6). In the Lower 

Valanginian (BerriaasianJ the representatives of the two new sub

families begin to · appear: Berriasellinae and Tolliin&e. 

The lower boundary of the Volgian stage is well marked 

by the change of the Upper Kimmeridgian ammonites: Aulaooatepha

nus, Amoeboceraa, Aspidoceras, Virgatoxioceras and others are 

changed by subplanites, dubdiohotomoceraa, .rectinatites, �ravesia. 

In its upper boundary the ammonite genera 0raspedites, Kacbpu-

ri tea, partly G&X'Diariceras and L&ugei tea, Yirgatosphincte
_
� sur

viving here, are changed by the Lower Cretaceous ammonite gene

ra .lliaaanites, Surites, .�>'uthymiceras. 

£.s.�bimova (I955) observed a sharp change of genua 

and species composition of ostracoda• • • • •  on the boundary of the 

Kimmeridgian and lower Volgian stage" (p. I 57), And also • • •  bet

ween the Upper Jurassic and Lower cretaceous • (p,I58), i,e. in 

the base and in the roof of the Yolgian stage. 

�e early subphase(• the lower substage) is characte

rized by the ammonites of the g�nera subplanite�, l'�ctinatitea 

and dubdichotomoceras, tile latter coming from th_a Dpper K.imme

ridgian. At its end begin to appear the first representatives 

of the subfamily �orsoplanitinae, genus �aravirgatites. 
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The middle subphase (• the middle substage) contains 

Pavlovia, Dorsoplanites, Lomonossovella, Crendonites, Laugeites, 

Kerberites, Hebemoth, Strajevs� , Lydistratites and other ge

nera of the subfamily Dorsoplani tinae, and also Zaraiski tee, 

Virgatites, �pivirgatites of the subfamily Virgatit1nae. 

The late subphase (• the upper substage) is charaote

rized by the abundant develop�ent of; Kachpurites, Craspedites, 

Garniericeras, and by Virgatosphinctes in the north of Siberia. 

The· are closely related to the oorresponc:U.ng changes ·of physi

oal and geophysical conditions of the fossil basins. 

The Volgian stage and its substage are distinguished 

according to belemnites, foram:l.n:l.fers and ostraco·ds. 

zonal parallelism of the Volgian stage with the Port

landian and T1.thon:1.an stages are given in Table lo 
The Volgian stage, being the last stage of the Upper 

Jurassio has a considerable advantage compared to the Portlandi

and and Ti thonian stages, and may be reoommended as:. a ·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 un:Lted. 

The general stratigraphic subdivision of the upper

most portions of tbe upper division of the Jurassic system, 

which can be used both for the central and south-eastern part 

of the Russian platform, is given in the appendix.(Table 2). 
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GmiDGIC.lL El'CUJISIOB: TO � lla3CCJI StmtJBBB 

(Tatarovo-Kr,rlatska,re-Kuntsevo) 

Near the villase of �latskoye the bus drives into 
----------

the reglon of the development of tbres river terraces on the 

right bank of the Moscow river and soon takes the participants 

of the ezcursion to the highest part of the village o:.: Tata-

�· to the head of a small but deep gulq D.lllled GD7lusha, 

which cuts the upper (Khod,ynsll::a7a) terrace of .the Moscow ri

ver. Let us go do1111 the gulq. Appro:d..matell7 in its upper 

third. in :the left wallt a rather good outcrop is seen. The fol

lowing can be observed under the loam and sand of the old 

alluvium (f18o1 ) :  

cr1b 1 .  Sand - yellowish-grey, slightl7 micaceous , 

with an interbed (at the basement) of more or 

less rounded concretions (pebbles ) of dark 

reddish-brolll!l, rat he r  compact phosphorite 

with sporadic nuclei of Riasanites rjasa

nansis ( Venez . em.Nik.-), R.subrjasanensis 

( Nik.) and oth. This is a basal layer 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 (aoem), 

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. 

J3v3-nd1 2. Sand - greenish-grey , rather strongl7 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 bottom of the gull7 is swamped. 

The baseaent of the sand of Craspedites n!ldiger zone and the 
.:u.nderl7ing l�ers of the Volgian stage are observed onl7 in 

the part adjacent to the mouth of. __ tbll g11117, and not alw� 
clearl7 enough. UDder aost favourable conditioDB the follo'lll'

i.Dg la;re:rs are e:EpOsed 17'1ns above the aleurite of Epivirga

tites nlid.tin1. zone fraa the base upwards: 

J3.,3-f 1 .  Send - dark grey , glauconitic clayey with 

Kachpuri tee f'ulgens ( Traut) , K. subfulgeDB 

(Nik. ) ,  Craspedites nekrasso"fi Prig. , c. 

fragilis (Traut) ' c . okensis (d'Orb. ) '  Gar
niericeras catenulatum (Fisch. ) ,  Acroteu

this mosquensis (Pavl. ) ,  A.russiensis (d' Orb . )  

and oth. 

0.9 - 1 •• 

J3v3-sb 2 .  Sand - greenish reddish-brown glauconitie , 

partiall7 loose phosphatitize.d sandstone 

with Craspedites subditus (Traut ) ,  C . oken

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

About 0.35 IIIo 

J3'93-nd., 3 .  Sand - ferruginized, micaceous w:1. th loose 

arenaceous phosphorite concretions in the 

lower part , with Craspedites nodiger 

(Eichw. ) ,  C.mosquensis Geras . ,  C. kuznet

zowi (Sok. ) ,  etc . This is the lowest part 

of Cra�edites nodiger zone (subzone Cre.

pedites mosquensis ) ,  its higher l�ers 

being e:�posed upstream the gul�. 

Thickness exposed - 0 . 5  •· 

Haying passed a soaewhat protruding part of the origi

nal bank with the ancient stronghold on it ( of a t7P• ef 

Djako'9 stronghold in Moscow) , we come to the mouta of a ra

ther narrow gul� with a creek in the western part of tllle llm

tzeve park. 
- ---

The deposits of the Volgian stage in the gul� are not 

always exposed well enough due to small landslides , collap

ses and mud-flows . Yet , when stripping certaia horizons , 

the following may be obseryed in the right wall of the gul� 

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

Cr1 h 1 .  Sand - yellowish-grey , fiae-grained mica

ceous , local� ferruginized, �th rount1ed 
phosphorite concretions (pebDles) of Ria
saaites rjasanensis zone of the Lower Va

langinian (Berriasian) at the basement . 

2 . 5  - 3 m. 



- za -

J3v3-n� 2. Sand - yellowish-grey with a greenish 

tint (presence of glauconite ) ,  fine-grained, 

strong� micaceous in ths lowest part that 

in most oases is �idden by a talus , with 

small concretions of san� phosphorite 

with Craspedites ilodiger (Eichw. ) ,  c.mos

qusnsis Geras. ,  PleuroJIIYa tellina Ag. , 
Camptonectes lamellosus (Sow. ) etc .  

5.3 m. 

J3v3-sb 3. Sand - gre!JniSh reddish-brown, glauconi

tic ,  w1 th small concretions of san� phos

phor! te. In the lower third of. the sand 

large growths of _ greenish grey liiiiY sand

stone are met . Throughout ths stratum 

the following may be observed: Craspedi

tes subditus (Traut . ) ,  C . subditoides (Nik. ) ,  

Garniericeras catenulatum (Fisch. ) ,  •cro

teuthis russiensis (d'Orb . ) ,  A.mosquensis 

(Pavl . ) ,  Aucella fischeriana (d10rb . ) ,  

A .piochii (Gabb ) ,  A . lahuseni Pavl . ,  A.tenu

icollis Pavl . ,  Anopaea sphenoidea Geras � , 

Entolium numulare (Fisch. ) , Camptonectes 

lamellosus (Sow. ) ,  Thracia incerta (Thurm, 
em,Roem. ) ,  Pleuromya tellina Ag. , Rhyncho

nella loxiae Fisch. , Russiella royeriana 

( d ' Orb . ) ,  R. luna (Fisch, ) ,  R. choroschoven

sis (Geras . ) ,  etc . 

o.7 - D.B m. 
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J3v3-f 4. Sand - dark greenish-grey , slightly clayey 

with rare concretions of sandy phosphori-

te, with Kachpurites fuJ.gens (Traut. ) ,  

K. subfulgens (Nik. ) ,  Garniericeras catenu

latum (�isch. ) ,  Acroteuthis mosquensis (Pavl . )  

A.russiensis (d'Orb . ) ,  Aucella fischeriana 

(d'Or�. ) ,  A.piochii (Gabb . ) ,  Camptonectes 

lamellosus (Sow. ) ,  Entolium numuJ.are (�isch. ) ,  

Anopaea sphenoidea Geras . ,  Rhynchonella lo

xiae P'isch. t. Russiella royeriana ( d' Orb . ) ,  
, gubulii!J · 

Polygonatium�Geras . , etc. 

1.? - 2 m. 

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

wi,th rare loose sandy glauconitic phospho

tized noduJ.es. There are a great many well 

preserved, but extremely bruttle fossils : 

Epivirgatites nikitini (Mich. ) ,  E.biplici

formis (Nik. ) ,  E. lahuseni (Nik. ) ,  Lomonosove1-

la lomonossovi (Visch. ) ,  Laugeites stschu

ro'IISkii (Nik. ) ,  J.c:roteuthis mosquensis 

(Pavl. ) ,  A.russiensis ( d ' Orb . ) ,  Pacbyteu-

this rouillieri (Pavl. ) ,  Astarte aff. vene

ris (d'Orb. ) ,  Entolium erraticum (Pieb . ) ,  

PlicatuJ.a producta (Rouil. ) ,  Oxytora inter

striata (Eichw. ) ,  Rbynchonella rouillieri 

Eichw. , Mosquella oxyoptycha (Fisch. ) ,  Rus

siella truncata (Geras . ) ,R. clemenci (Lehm. ) ,  
R.royeriana ( d ' Orb . ) ,  Rhabdocidaris spin-

gera ( Rouil. ) ,  etc . 
o.? - o.a m. 
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J3v3-v 6 .  Clay - dark, sandT, with Vi rgatites virga

tus (Buch.), V.pallasianus (d' Orb.), Cylin

droteuthis vo lgensis (d'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 sandT glauconitic clay of Virgati�es virgatus zone 

can be traced with phosphorite layer at the baseme nt. 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-out by mollusks (Gaatrochaena sp. ) 

reddish-brown - black hard phosphorite& of a clayey type (re

deposited Kimmeridgian phospho rites); 2) rewashed, less roun

ded, but usually worn-out by mollusks reddish-brown grey phos

phorites of a glauco nitic-clayey type in which we find nuclei 

of fossils of Dorso planites pander! zone of the Volgian stage 

(Do rsoplanites pander! (d'Orb. ), D.do rso planus (Visch.), Pavlo

via pavlovi (Mich.), P.me nneri Michlv., Zaraiskites scyth�cus 

(Visch . ), Z.quenstedti (Rouil.et Voz.), z.zarajskensis (Kich.), 

etc.); 3) sandT-glauconitic phosphorite& of Virgatites virga

tus zone ceme nting the pebbles. In these are found Virgatites 

virgatus (Buch.), V. pusillis (Kich.), 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. 

r ... ! Pwc. Z. 

. 
�-"-"/IIIPilu .lv�IMI l 

> --�£;.--��:;;._-.�;;_,-;;__ �-
-�� 1 

}(1,. .. ,,.,ttl.t/,.1 ,.,,,,. 

Description of the figures 

Pig.1 - The scheme of succession of the Mesozoic deposits 

in gully Gn;ylusha near the village of Tatarovo in 

the suburbs of Moscow. (Explanation of the signs on 

fig.2) 

Jig.2 - Section of the Volgian stage of the Upper Jurassic 

in the gully near Kuntzevo stronghold in Moscow. 

1 sand; 2 - sandstone t 3 - clay; 4 - sandy cla; q 

5 c layey and aleuritic sand; 6 - phosphorite con

cretio� ;  ? - pebbles ; glauconite in abundant quanti

ties . 
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G e o r g i a 

'!!!e Upper .iurassic in Georgia . is developed in the Folded 

System of the :.ioutllCnl elope of !;he Great Caucasus, on the 

cpihercynillll me<liau ma�o - Georgian Block - situated south of 

�he lat ter and iu the transitional belt between them. In the 

.:ystw of the Couthem slope the upper Jurassi c j. s represeDted 

by flyschoid deposits, on the Georgian Block mainly by conti

nental-lagoonal red beds, while in the 'l'ransitional belt occur 

epicantinental marine fossiliferous formations. The latter con

sist . of two complexes. The lower transgressive camplex i s  

JJaiuly terrigBDous au d  corresponds to the Callovi!lll 1111d Lo-r 

Oxf'ordie.D . 'lhe upp�:r complex, essentially carbonate, regressi

•e reef Bllrl lagoonal facies, co=esponds to the Upper O:d'ordi

!lll ( Lusitaui an ) ,  Ki=ericlgir and probably to the Lower Titho-

'!he lower co111plex is developed in two lllarine gulfs: Abkha

sian Olld llacha-:.:ou�h Oese l;hiBll 'Vhereas the upper complex 

sprea<ls out from these a.llfe b etween and soul;h of them. 

��e sec:;ions of the Upper Jurassic Hill be visited in ii.b

L�asia - i:1 , �e valley of the ri ver 3zibi, in j.1.aclla - in the 
'' :·.ilc:l o::' ��-€! :::iver : .i oui (vlllage '"'seesi ) and in South Osse

�llia - >Jear �;i' e villn.;;es i:;rtso a.ud 'i:'sana. 
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Section along �he ilzibi valley 

In the valley of the river Bzibi between G-13 km of the 

road an onticline is eJqlosed with the Bajocian porphyri ti c 
formation in the core, llie limbs consist of thick \JpJ.er Ju

ra.ssic deposits t:rausgressively overlying tile Bajociau and 

constituting abrupt; slopes on both Rides of the river, ·.&e 

Bathonian coal-bearing deposits arc cropping out between the 

Bajocian and CaJ.lovian only on the left bank opposite the vil

lage Kaldakhvara. 'lhe lowemost strata of the Upper Jurassi c 

overlapping che Bajccian porphyrites aud the ·Bathonian coal

-bearing argillaceous sandstones are best exposed on the left 

bank. 

At the �th km near the tu=ine; there is a bridge across 

the river. After crossing the bridge proceening along the lcf" 

bank by some sheds towards the last house and p:J:'ospecting 

adits one sees a few outcrops of the porphyri tic fomati on and 

Bathonian argilo-sandy rocks, Before reaching the last house 

there is a ::> �ripping 50-60 m long, exposing argillaceous Eland

stones o.nli sandstones with I-1 , 5  ::n thick coal intercalations 

(llathonian ) .  in the upper part of the stripping baEal e;ray 
sandstones with pebbles crop C"t, in places passing into ::on

glomerates, Above follow 115:J.e Callovian argillaceous sand� tones 

and aandatones whi ch begin t'he Upper Jurassic sect i cn ,  

llie peruJ. section of the Upper Jtu-a.sdc o f  i.ii>e Bzibi �

oi cline is as follows : 

J yl r I ,  Jase.::. conglol!lerate ni t!1 pOI'J.lhyri te pebbles an cl. 

carbouate-sandy ce�ent; • • • • • • • • :1 , 5  c 
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J.3clft"OX1 2. D�y and greenish a.rmaceoUB clays interbed

ded by carbonate Blllldstones with carbonate-arena.

ceo\18 nodules. 'llley contain L011er Callovian (Ind� 
BPhinctes pseudopatina Par.et BCllla.r. , Lima subrigi

� Schllppe}, Upper Callo"t'ian (Phyllooeras ante

cedens Pomp. , Heotiooceraa pavlowi Teyt. ,Aeguipec

ten !lubillaeguicoetatua Kaa. )  and Oxf'o:rdian (.QE

ptonectes virdurumBji.s Buv. , Lima laeviuecula Sow. , 

L.tupdd& Ro� , L,streitbersensie d1 0rb , ,  Trigonia 

per lata Ag. )  .fa�ma • 60-120 m. 

.3. Gray carbonate saudeton- with lliarl intercalatiCllls, 

passing upwards into arenaceous limeatClllee with 

dark cherts • • )D-40 m. 

Westwards, along the river P� .from the masaive liaeatanes 

correspClllding to these strata N.S.Bendukidze ( 1959) mentions 

Rauraciau corals: 'Jhecosmilia ma;D.me, Koby and UontlivaJl"ia trun

£1iA Edw,et Haiae. 

4, '1!1iokr-bedded and massive partly dolami tized. li

stones with PBMlldanelania heddingt;onenais d' Orb , ,  

Lopha soli taria Sow., PleaiO!Ucuas W!i'IIDtaschi 

Peel. • • �50 m. 

5� Alternation o.f 11mest011es, marly limeatOiles, are

naceotiB limestones and marla, mostly bluisb.-grQ', 

with . thin intercalations o.f carbonate clays, cm

taining Lurjna plebeit Cantej , ,  and Cpdj.UII coll1-

� Buv, • 100..1 20  m. 

6, Alternaticm of' marly limestones, marle and dol� 

lli tee with cltys, sandstanes and c011glomerates, of 
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characteristic blui�ay and red colours. Only 

PlellrOIJ!l! donacina Ag0 has been :f'ound • ,I50-IBO m. 
7. Dolamitized and arenacaous limestones 'lllith ceramya 

excentr1ca Ag. ,  Jl:rt1lua pectinatue d ' Orb.,  Hilln1tes 

co:mueli Lor. 200....250 m. 

B. Gray and br011Iliah strati:f'ied bituminous limestmes 

'lllith Exogna vir.gula Defr. , Chlemye subtextoriue 

Goldf'. , Hi.nn1tes 1nega1rostr1s Voltz. abou:t BOO m. 

J3t1t. 9o Brecoiated gray ,.;,a white limestan-. In the northem 

limb of the ant1cl1ne between 35-37 km and south of 

the lake R1taa Tithanian corals and lamellibrancha 

have been collected: Stylina tuberoaa Ogl.l,,  St.paryi

� Ogl.l.,  bco!lllilia et .k111!1%!i Koby,'Jl?pi!!!OserlB 

str8111bergeneie Ogl.l. ,  Comoeeri s brevivalvis Ogi.l, lBen

dukidze, I959 ) ,  Chlamys guenstedti B1ake, Cb1.r1censis 

Khim. ,  Chi.viminea scnr. , Chl.polycycla Blaschke, .Ql:!l. 

arotoplica Gemm. ,  Ctenostrean proboscideum rarecosta

_m Lev. , Mytilua pectinatus d ' orb , ,  Diceras specio-

� MUnst . ,  Di c, stasc1c1i Zeuach. 300 m. 

Cri IO . Dolomitized limestones with intercalations of arena

ceous limestones, containing Zeilleria abchas1cc. 

Nutz • 2C 25 m. 

'lhe transe;ressi ve overlap of the Callovian m the Bajc cian 

is well observable in the Qheka gorge. About 3 km upstream from 
the river mouth m the way to the karst waterfall, I 50 m below 

the latter an the r1gnt bank the porphyritic formation crops 

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

surface of' porphyrites i s . transgress1vely overlain by a carbo-
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nate con,!;l::.:: c rate ( 2-.3 m ) ,  in some places passing laterally in

to brecciated limestones ( 2-4 m) • Upwards this layer passes in

to m�>::;�i ,,e and thi ck-bedded limest011es of 1 20-150 total 'thick.
nes�. ';:,!e sei!le conglomerate is exposed also near the karst 

waterfal l ,  f'.:ld everywhere it c011-tains rather abundant btrt ill

-preserved sz.;al; amnoni tee, lamellibrenchs, brachiopod.s end co

rals. From thi s layer following molluscs may be cited: Entolitmt 

dep!issum Phil l . ,  Cl¥!!!ltaoectes lens Sow. , Lima dupli cate Sow. , 

ChlaHys splennen s, Dollf. , Ctenostrean prob oscidemn sow. , �

phyliocergs manfredji. Op:p . I Irolcophylloceras medi terraneum Neum. , 

Sowerbyceras tietzei Ti ll . ,  Partschiceras viator d' Orb . , Phyl

loceras P98chi Op:p. I rh.@tacedens Pomp. I Dlyaanolyt;oceras cf. 

adeloides Kud. , Lytoceras polyaachomenum Gemm. ,  Eecticoceras 

ppuilocracoviense Tsyt. ,  Li s soceras peilodiaegs Schloenb . ,� 

aouvria subtili s lietm�. , Perisohinctes cf.w&E.g!lli Teise. ,  ,S!!.

neck§ia ma1ticostata Petitcl. 

Die trallsgresai ve end unccmformable euperpos:i tion of the 

Upper Jaraseic limestones upon l;he Baj ociBD po:r:phy:riti c fo:rma.

ti an is well observable an b oth Rides of the gorge . 

From thi s li st of fossils · Qrossouvrin subtili s  Neum. and 

Liesoceras psilodiscus Schloenb . indicate the Lower Callovian, 

Peri§J)hipct<je cfo'•aae;eni Teiss. fllld lleineclc�ia pul ticostata 

Peti tcl. as well as Lima duplica�a Sow. , TiolcophyJ locer�--�di
terrane'll!l lletml. , Sowerbyceras tietzei 'l!ill . ,  f'q.rt schicere.s via

.li..21i: d ' orb . ,  Lvtocerae polyanchomenlll<l Gemm. �d Itecticc. ceraf! 

p seudocracoviense Tsyt. ere Upper Callovi an .  But together wi th 

the Ccl.lovien s:peci es two others have also been i'ound, whi ch 

ir. Georgia do not occar be:!.ow the Lower Oxi'ordi e.n :  ChJ.£1.myB 
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'Plmdcs Doll1'. and Ptvchophylloceras korthcBe D j an .  � an 

:iJIIpreBBian is created that this .3-4 m thick l�er contains the 
mixed i'aUIIa ot three lowemost zones of' tht.o Upper Jurassi c. This 

led V'.I .KD:rochk:1n ( 1938) to concl'lllie tl:u•" Lhe fauna is redeposi

ted and to date the limestones as Upper O..xi o�·dan. In fact, nei

ther ot the specimans has any trace oi' redeposi -c.iOil. lfell-presel.'l

ved lerge thin-volved shells ot Kinni tea, abur:.0.w:;.ce ot' Bl:all 

young specimans ot Phyllocere.s as well as ot tr.in-walled �

m?Mnctid@, llbich inevitably would have bean damaged wtile reu.

poaitian, the habit ot the fauna - shallow water biocoeuoeia -

cantradict the redepos:l.tion hypothesis and indicate . that the 

cafovian-Lower QXf'o:rdian are condansad in ane conglomerate lay

er, deposited an the shoal. 

nte lower part of the massive l,imestanes cantains Rauraci an

-KiiiiDeridgi.an (Aplolllllilia semieul.cata W.chelin) and Rauraci an 

(Dtmnrnhnstraea lgmeloea Solom. ) corals. In the dej ection cones 

ot higher strata Rauracian-Kimmeridgi.an lliecosmi.lia irregul.aris 

Etall. ,  K1.mmeridg1an lliecosmi.lia maxima Koby, KillWleridgian-'l'i

thonian Calam,ophylliops:l.s et§lloni Koby and F.auracian Mi croso

lana i'romenteli Koby and Dimorpharaea ci'. koechlilli ]:;d.w. et Hai

me have been foWld. 
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Here the Upper Juraalli c  overllea the eroded am-face of the 

Bajocian volcanio-aedimentary porphyritic fo:rmation�oo 'lhe base 

of this transgressive eer.l.es i s  dated aa Callovian (Djanelidze, 

1926, 1932, 1940 ) .  According to A.l.Djanelidse (1932), I.B.K&

khadze (1947) 1 H. G.Khilll8h1allb'vili (1957) and li0 S0Bandakidze 

( 1964) here the followi.J:I.g aeqiUII1.ce is observed: 

J3cl1 I .  Basal con&lomerate with large (1()...15 cm) pebbles or 

boW.der breccia ad coarse graiD.ed eandstones, cansist

illg of the products of erosion o1' tbt! Bajocian porphy

r:l.tic f'o:rmation. Sandstcmes and breccias contain f'ra&-
menta of' thick Bhelled bivalvee • 5-15 m. 

2. Greenish and grB'T carbcmate eandetones with Gastropods, 

large Ctanostrecm. proboscideam Sow. , Trigmia sp. and 

r:l. eh f'l.ora • 5-15 m. 

�e· packet contains near the chti:rch Ba:rakoni a few oyster benka. 

East-and south-eastwards on the left ballk of the r:l. ver llioni and. 

at the mo'IIth of the r1 ver Barul.a these rocks are laterally � 

placed by coarse grained eandetones and lumachell lenses w1 th 

lsOI1JlO!!IC:Il promytiloides Ark. , Asta.rte baru1enais Khilllsh. ,  .A!:!:· 

bgokgnwulis KhiiiiSh., , '.!hracia incerta Tb.a:rm. , Th. trigonata Peel. 1 

'Bl.rionensis P!el. 

3· Banded bltlish- ad greenia!rgray aleur:l. tic shales ru&

ty-brown 011 the weathered surface, foliaceous, with 

freq'Qellt spheroeideri te loaf'....uodules cOil.tai.nillg acc'QII!Qo

latiOD.s of the valves of Posidonia buchi Roem. Along 

the river Barul.a this packet is rich in nora. 
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'Ihe uppermost strata of this :packet have yielded Macro

cephalites s:p , ,  Perisphinctes s:p. and Eepplerites geo:r-

20-40 !!!, 

4, Dark-gray slaty clays, arenaceous clays, are;illaneous 

sandstones with aranaoeoas limestone: intercalations. 

Spheric nodules are frequec.t in the clays, containing 

a rich Cephalo:pod fauna of the Macrocepha1ites macroce

� tSchloth. ) Waag. , �rocephal.us var,madagasca

riensis Lem, , M,macrocephalus var,C(!!l?ressua Quenet. , 

J.l. tumid us Hein. , M, sub c0111pressua Wae.g, , M.lBI!!elloeus 

Sow, , :U,colchicua Djan. , Cad,oceras modiol� d ' Orb , ,  

Grpssouyria subtilis Neum., Iqdoqphinctee pseudonatina 

Par, et Bonar, , S�eroceras globulifo=i s Glll!llll, 

I3Q-I50 w, 

l3cl2+,-oxr 5, Yellowish-gray arenaceous clays interbedded with 

gray eandstones, In the lowe:!!'lost strat" have been found 

Middle Callovia!l Macrocephali tea transien s  ;�{sag, ,  Iiecti

coceras lWJ,uloides Kil, a!ld also Pl;tystomoceras jacobi 

Corr, and Ca1liphyllocens dispatabile Zi tt, ,  in the 

uppermost :part Callovian.-O:d'ordia!l Pgtschiceras pseudo

yiator Djan, and O:rl'ordian Oppelia p;eorgj,ca IJ:J.im:<:l.,�

eonia perlata Ag. , �.clavellata Park, , Tr,retic_·.: lal;a 

Ag, , Pholado!!!ya 11Aeata Gold!', , Astgrte ovatii.Phi ' 1 ,  
?o-80 m, 

. J3ox1 6, Brovmiah.-gray carbonate and argi llaceou:J Eandstones, 

carbonate content increasing upwe.rds. 'llie lowermost 

s trata have yi elded Callovian...Qx:Mrdi an Partschiceras 

pi!Udoviator Djan, , Aeguipecten fil>J·osuz :Jow, , Modiola 

bipo.rtita Saw, , Ctenostreon ProbOQ�� Sow, , , 30-3Q m, 
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'lhe packets 5-6 eastwards, in the "fici.D1"t7 of the "fillagea Ko:L"
tha, Kbil:'khonisBi, Kristesa1 are !mCJIIZl in the literature since 

H. W • .Abich as "the strata of Ko:rtha •. In. 1932 A.l.Djanelidze di� 
tinguiahed in "the strata of Kortha" the followi.ng Upper Jur� 
Bic zanes: Peltoce:ras athleta, Car4iooeras co:ri.atpe, PeltooerM 

trg,p,sversariam. Later N. G.Kb1msh1aah"fil1 (1957) established the 

presence of three more zanes: . Reineq)s•1 a ano'Ps, gn•ptedtogery 

18111bert1 and Widoceras pera.rmatum., 

'l!le strata correspanding to the packet 5 cantain IU.ddle Cal

lovian Xoamoceras p:roniae Teiss., H8ct1oocaras punctatgm Stahl, 

H.met9!!!J?hghp Ban. and H. zieteni 'l'Byt. (�in!!!lreia anoeps zone ) ,  

Upper Callovian Peltoceras athleta Ph1ll. , Hecticoceras pseud� 

pU!J,ctatU!II Lah. and Sublun!!loceras discoides Spath (Peltocerae 

athleta zone} and also Upper Callovian gu.anstedtoceras lambert1 

Sow.,  Widoceras hirdbm Baf-e and Distichooeras bipartitun
. 

Ziet.var. chirchonenBi s Djan. (Qu.anatedtocery lamberti zone ) .  

Jn the equivalents of the packet 6 Lower Oxtordian fauna i s  

known: Aspidoceras :fauatum Bayle, Asp.cf.perarma,tlllll Sow. , .QPP§:

lia georgica Kbimsh. (Aspidoceras perarwatum zone) and above the 

latter Di visoaphinctes chirchonenaia Djan. , Phylloceraa pfti.catU!II 

Neum. , CaJ.liphyllocerae m.anfredi Opp. ( Gregorviceras transver

� zone) . 

I3ox2 ?. Friable brownish-gray (in same places rusty coloured) 

coarse grained sandstone& with characteristic spheroi

dal jointing, in upper part cross-bedded, with frequent 

fragments o:f charred and Bili cified wood and Lamelli

branchs and Corals : 9ryptocoenia cartieri Koby, Con

vexaatraU be:rnensia Etall. , Montliva1t1a subdispar 
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� ,  "'W•-FIIri• t:hp•T".Jictl. alld I.t'i' '"Mn «old.

� l[o'bJ' ('tile two 1aat CIElea being Bau:raoia) a:-40 Ill: 
:lurt ot !lle..S., iD the T.Lcd.llity ot Kortha, Kb1:rkhcll1181d., 

Skhiui 8lld Bajikhn1 tllia paak8t is oompletel7 replaced b7 li.:... 

-IRCIElea w1 th b;a:rac:iall-8equaniall corals: Stxlina t!!!n Etallan, 

Mciptl1Dlt1& ?bet'f•ti Ko'by, M.trgp.ata Edw, et Baillle, b•ast

ril OC!RTP' IIJIUrb., Jll.phrm:W Bcd. , DippypbtpMa !lgbia Fraa. , 
D1pqrpbtTI!ft lillMta Eiclar, , D.)U'rhlip1 Haime,Mi�l!l!& rotq.. 
J.a Ko'bJ', M.m•i' Ko'by. 

From this paolwb l, G.K.uDetBOY (1937) -�ou also remains 

ot the Baaraoi....S.Q.UIIIliall :la1Wao14a Pvacidtris nm,_.,, 
dill, and R"eMepidHia Olb7p:r1 Des, 

l;t-,<?)-Hal, a. Abon srad'l1&117 .:tollow coarae graiA..:l brociah.-
1:\ 

-8r&7 quarb......:dtoaic alld gn;y I Waaka aanclatanes, rarel7 . . ..., 
gr.L tiRCIElea pUBiDs 1I,P1Jiria iD to l:lalt-fiiable sands of the 

seae c0111poai t1 Clll, IIII1Dl7 ot rc117 and �i ah colours w1 th 

ill pllreaernd thiD-abelled LamelllbrancbB aDd frap.eD.ts of 

Bel...U.t88, Viaible thiokDeaa , lo-.25 111: 
EasbwardB this paaket is l8aiA replaced. lat81'Jil.l7 by masai ve 
l11118atonea with Killlller1dg181l corals stvloFi,lla 181!!ioa I'acke:r, 

f:IM'P' gcelaa Etallan {both K1Dulridg181l) ,  abmuiant Sec.;.1laD181l

Killlller14g181l .QI,l.�ll1opa1s flabell'llll (Bl, ) 81l4 KiDIIleLidg1&D

Ti thalli an C•l emophyl.l1ops1a etallcmi (K.cby),  

�r vertical distribution in the masai ve limestones indi
cates, that the greater part of the latter is Kimme:ridgl.an, 

Still more eastwards an the lert aide of the r1 ver K"'firila 

U1orth-1restem slope of the llt,B1biaaa) the Kimmeridgl.an part 

of the masai ve li.lllestanes is replaced laterally by an !IIIIID.oni te 
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facie& whose age corresp011ds to tbe §..trebll tea tmud.lobatus zone 

(H.G.Khimahiashvili , 1957).  

�3km+t1t( ? )  9. Parti-coloure4 clays, argi.llaceous sandst011es, 

marls, arenaceous limestones, dolomi tea and hard lime

st011es sometimes with rorsr and gremU.sh dea1gns on the 

surface, cCIIltaillillg endemic fauna of marine Gast%opods. 

On the left bank of the river 111011.1 the dolomite& of 
the i:pper part of this packet are interbedding with gyp
sum lenses. A little - eastw&l."ds the packet is lat�rall;y 

replaced b;y breccifom or maBBi ve dolOIIIi tea also COiltai

niiLg thick (up to 15 m) alabaster lenses • • • •  40-100 llf. 

This packet eastw&l."ds {Kortha-Rajikba'Yi ) is partl;y replaced 

b;y masa1ve limestCBles, and partl;y is represented b;y tbe 1181118 

parti-coloured rocks with gipsum lenoea • 

.J3
tit

2
-t<:ri IO. 'lliin-bedded hard limestanes generall;y referred 

to the Lower Neocomillll)e$ but the la.er unfosailiferoua 

30 m of this par-.ket � yet belong to the '1!!1tonian 

(I.P. Gamkrelidze, 1966). Eastwards, in the gorge of the 

river Barula near the village there i s  a thick (IO-I5 m) 

layer of a quartz-arkoaic coarse grained sandstone which 

ma.y represent the basal foxmation of the !a.thonian (? )-

�Neocamian transgress1cm. 

AB it was indicated ab ove the packats 7, a, 9 eastwards are 

wholly or partly laterally replaced by massive limestones con

taining in the lowor part Rauracian :U:ontlive,ltia truncate Edw. 

et Haime and BhJlpido�o. elegans (Koby}. Above them are found 

Raure.cian-Sequanian Actinastreaea bern��is (Koby ) ,  'lhamoaste

ria �lanata :U:Unst. ,  Stylosmilia mir-.hel1n1 Edw.et Haime, St . co-
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TI!J._� Koby, M!!a!t� Etall. ,  Bauraci&D-K11!11118r1dgl.an 

QALamophilll_.QP._si e f'lab ellum (BlG.nv. ) , Kil11De:r.1dgian El:la1J.hel1a 

�I! MUnster and 'l!!acmaete:rie. prolifera Backer, whereas the 

. :ppel'!lloat :part of the massive limestan- CCI!ltain Rauraci�T:I.t� 

;:ill2l .lliecoBIIIilia 100pj"lE!!la Quenst. and Kimmeridgian-'P.ithanian .Q.

)._u!Cophvlliopsia etalloni (Koby). 

Above follow ctarely bedded limestmea nth Calp1011ella alp1-
p� Loranz of the T:l.thcmian. 

'Ihus the Coral falllla elloWB to eatellli ab  iJC. the maaaive um ... 

�tanea the pre&EIIlce of' the liauracian, Sequanian and Kimmer.l.dgl.an. 

and to admit also the prol::.::c.'  .. lity of the T:l.thanian. l!!:rypidogpa 

eler,ap.e Koby :preeEIIlt in the l owermost part of' the massive 11-
atanes might indicate the �· , ,j�· ;�ane of tha Urper Oxtoriiall • that 

of Peltoceras bimammatum (: . •  ; ;.Juudukidze, 1962) .  

In the region of the villages Tsedieei and Fasrago the Call� 
vian and Lower Oxforil an are partly or wholly eroded and the qp
per carbonate complex (U:pller O:x:1'ordian.-F..immeridgian) of the Upper 

Jurassic directly overliee t;he uneven surface of the Bajocian 

:porphyritic fo:anaticm. At the base of the carbonate campla: ill 
some :places a basal conglomerate :ma:y be observed whereas ir ruost 

cases the reef' edifices are growi.ng directly an the rocky ··ound 

canuieting of the n�<j oci an volcanics. 

Near Fasraso a trcu:s'renml section of the reef body i u c>xpo 
se:l. Det;ween two limestOile projections - remnants o1' t.he Llu,er 
j lll'a::; si c  reef b ody - 'the J ,ower Cretaceous was iilg:ress:i vely U.epo

:3) �cti c'rOL: cho iluuterivi Bil up to the Danian i.D.clUSl.vC>ly. li ut b

si.dea ;; cci. s .i21 some secti ons presumably an uni.D. terrupt;etl. · .. ransiti

on nn:r "-' ,; .. · be ob oerved b etween the Up:per Jurassic sntl t;lle Neoc� 

mi an .  
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Sectian aroaul th8 v1ll'f" 1:rt110 11!4 :r-a 

(Upper ooarae or the :r:l '981" Kv1:r:lla) 

!!he upper courses or the rivers KT.Lr1la and Pat• are s1� 
ated in the zane of teotGDio oantaot of the Oat;ra-Djava and 

Flysch zones of the Great Caucasus. !lhe seotian of the Upper .lu
rass1c is developed 1n the first of these zones. 

!�he oldest deposita of the raglan are repreaeDted by the Up
per L1ass1c eandstones (Sor1 fozmatian) fo:rming the core o:t the 

Le888T.L anticline of sublatitudi.nal strike. Dwy are aulain 

by _the Bajoc1an porpb;yri.tic fo:matian. 

nte Upper Jurassic depos1 ts spread over a cana:l.derable area 

north of the Leeeevi anticline, f'omi.ng three large folds: the 

Ribi15ea synoline, the Alkbaah8ZI.da anticline and the Val-khokh 

eyncline, 11h1ch ere complicated by minor folds and faults. 

' nte Bajocian and the U:PPer Jurass1o are transgress1vely ovel.'

la1n by the l4iddl.., and Upper Eocme, cropping out ma.inly alang 

the aouthem margin of' the Lower Cretaceous Flysch overthrust, 

moving f'rom the North and llorth.-East. 

nte Upper Juraseic depos1 ts cover the Bajocian transgresa1-

vely and often with angular uncanf'ormity. ntey b egi.n with a: 

J.3cl I .  gre8ZI.ieh-gray conglomerate, consisting of the pebbles 

(0, 5-IO am) of the rocks of porphyTitio fo:mation, ce

mented by eandy-ergi.llaceous material of the same origin. 
In some :places the conglomerate is absent, whereas near 

the village Shad1kau it attains the maximal thickness 

of 20 m, begi nnj ng 11'1 th a b oulder bed • 0-20 m. 

2.Arg:l.ll.aceous eandetanee and clays, yellowish-gray and 

gre�Bh, mostly friable, without marked stratification� 



� are characteriz6J by rapid �acies changes both in late

ral and vertical directions. Along the southern slope of the 

Val-khokh ridge they are 1111stratified, with grains varying 

in size, slid sometimes replaced by clays. Near the villago 

Shadikau they are replaced by thinly bedded argl.llacaoua sand.

·stones and clfi78 with llio:ro-congl.amerate and gravellite inter-

calations. In the gorge of the river Zembi-adag (village Low

er Kamul.tha) and along the southa= alope o� the Ribissa mcnm

tain argl.llaoaoua aandstanes occasionally pass into gray 

mar la. 

Charred plant raananta are �requent eve:t7where. 

� Wlstratit:l.ed argillaceous sandstone& and gray marla 

contain spheric concretions (argl.l�aideriti c in the first 

and carbonate septaria in the second case) ri ch  in ammonites. 

�Jell• 1hus from tl!e lo1'18r part o� the arg111aceoti.B sandat� 

nea in the village Taona (below tl!e graveyard) have been iden

tified Sll]?bmgrellia fuse� Kulm, Subbona:t!111a nur:rhaen
.!!.! �Waag·. ),  Oecotrauatea (Paroe�otrauatea} maub� Steph&

nov, OriC!loidea Q�anoidea (Djan. ) ,  (b:oBI!OUVrla ct. curvicosta 

Si_..! Q;,varia,bilis (Leh .• ),  Cnlliphyllooeraatdisputabile 

�Zi tt. ), Ptxchophyllocaras fiabelJ.at!lll (B--. ), BDlcophyl"� 

ceras mediterrane- (Neum. ) ,  Cadomitea n.sp.��.extinctus Bra
mer, Cadomi tea 'Do 

�3c12+J • From the upper part o� the same section (above the 

graveyard) are known Qrossouvria meridioll.al.ia Siam. , G, varia-. . ' . . 
� (Lab. ) ,  G,rosaioua Si-. , G.rjg .... nenais (Tehn. ), Q... 

elegans Siam. , Ml.ipticaras �f' .al,ligtua (Leek. ) .  'l!le
. 

thickness is vari�le, atta1Ding in some places 5o-60 m. 
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J3cl3+o� )J Stratified carbonate sandstones and arenaceous li

mestones, with :f'reqWID.t carbonate concretions containing 

ill-preserved ammoni tea (Peri sphi.Jlctes 8Jl, ind. ) ,  bi val ne, 

echiDids and their spines. On the northern slope of the 

Alkbeahends mountain Hecticoceras ( LunuJ.oceras ) paetldo

;pungatum pseud.opunctattml (Lab. } Zeisa has been found • • • 

• 2-IO m. 

13ox2 4. In many localities these strata are overlain by a dark 

gray th:ill limestone bed with sponge colonies, passing lat

rally and vertically into carbonate sandstones e.seill w1 th 

sponges (Argov1an), the thiokneas beilig 7-8 m. � are 

followed by massive and thick-bedded white raei' limestones, 

in some places completely consisting ot corals. Laterally 

they pass into calcareous breccias, stratified limestohes, 

ooli te limestones, arenaceous lillles:tones and marls. 'ad s  

fo:zmaticm sometimes unccm.f'o1'!11ably overlaps the whole aec

ticm do1111 to the Bajocian. 

From the lower part oi' the maaaive limestones N, S.Ben

dukidze mentions corals oi' lllll.iilly Bauracian-SeqU81lie.n age :  
Bhypidogyra elegans Koby, Cl§dophyllia ramea Koby, Stylos

milia michelini Edw. et Haime, Stylina semire.diata Etallon, 

Cryptocoenia octosepta Etallcm, Cr.deoipiene Etallon, llont-

11 val.tia truncata Edw. et Haime, 'lhecolll!lilia irregu1aria 

Etallon, L§tiphyllia suev1ca Qu.enstedt, C§lamophylliopais 

flaRollu!! (Blai.nT. ) var. compacta (Koby) ,  Epi streptophyllum 

u:oely Koby, Thenmoaeris pedei Etallon, De:rmoaeris 

Mh"ti!ti Koby. The topmost part of the coral reefs in some 

places contains Kimmerid.gie.n corals • • 20-8(}..100 m, 
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l3km 5. Stratifie� limestones and marls, sometimes of gree

nish and reddisb colour, occaaicmally coral reefs and 

associated depoai ts ( limestane brecciaa etc. ) . � 
b edded marls in the lower part of this fcmaation haTe 

yielded ldoceraa planula Hehl, l. baJ.del'WI Opp. ,  1,.. 
� Favre, I.allobrogious Pillet, 1.malletantiB Fant. 

Phvlloceras praaposteri!M! Fant. , Ph. aft. beneckei Fon"t, 

Lytoceraa oryin11 Opp. ,  Oppelia frotho Opp.,  .Q...2!. 

holbeini (}pJJ, ( zone of Streblitea tmmlobatus ) ,  

In the massive limestcmea corresponding b y  age to 

the thin bedded marla, corals of mainly killllleridgian 

age have been found: Stxlo!l!lilia SU!vica Beoar, �. 

� Backer, I!habdophyl lia disputabilis Beaker, ll

plocoenia coespitosa Etallon, Cyathopora bourgueti 

Defrance, C,claudienail Etallon, �coBJ!!ilia trvcho

!9!!11 Gold.fUss, 18A1Jtrea helianthoides Goldfuas, � 

mopb:ylliopais etallani (Koby),  Ove,laatrea tenui stria-. . 
:� Koby, ?•mi chelini Edw, et Hai.ae (identified by lli , S, 

Bendukidze),  30-100-1 20 m. 
J3km+t; ?6, � 8UIII!IIit of the B:l.bissa mountain consists of a:ay 

and reddish sandstcmes, brecci form limestcmes 1•ud 

thin-bedded limestones with quartz grains, and d th 

a mi crocanglamerate (gravellite) layer of 15-2 cm 

at the base, containing quartz grains and material of 

the porphyritic fo�tion • � to 50 m, 

In the above described general section the Callorian draws 

speci al att�tian. At different times and in di fferent places 

(besides the village Ts�ma) from the argillaceous sandetoz:es 
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tollowillg &BDCIIli tea have bee mctioned: Cp],' Wllocery medi

terralleum (Heam. ) , 9,-diterrane'lllll Var,rionmae (Djall, ), � 
lhJllogery !pmth1 (Meum, ) 1 l,kwle:rnatacbi (llauar), Partschic

raa plicatym (Heum, ) ,  P.viator (Orb, ), P.pseudoviator (Djall, ) ,  

So!Jefbiceros au])tcrtisuJ,cat11111 (Pomp, ), S.twtisuJ.catum {Orb , ) ,  

S.; tietze� (Till, ) 1 S. fredericiaU6UBti {Pomp, ) , Hpoceras h&tzegl, 

Khim, 1 L,adel,oidea Kud, , L,ap.u; s.liD_. Sow, , Hectioocerae 

att.eyolutus Lee, H,cf'.rosaicse TeiBB, , Cadomitee axtiDctum 

(Roll, ) I Macrocephali ttB macrocephalus (Scbloth, ) Waag, I �
CUB (Bloke) b•l k•ranaia {llyi.D. ) ,  11, oallizyrvi Gemm, ,  M.madagna
caricsia Lem, , U,iDtermedius Oreif', , ll..cauoasicus Djall, 1 �

!lt!hiDctes paeud.opatina Par, et Bon, 1 Peltoceraa sp.ind, (idcti

fied by I ,R.Kakhad.ze1 N, G,Khimahiaahvili alld T,�Paichadze ) ,  

, In the section o f  Taon a  the lowermoat part o f  the Callovian 

and the contact with the Bajocian are covered by the hill-side 

waste on the slope alld probably by the alluvium b elow the grave

yard(since the overlyillg carbonate deposits are almost hori zon

tal and the passage b etweE!rl them and the argi.llo-arenaceous de

posits is gradual and conformable, the exposed part of the lat

ter must not be thicker than .}0 m). At different times an abun

dant fauna has bean collected from the argillaceous sandetones 

near the graveyard, 

I ,R,Kakhadze identified following species :  4starte episcopa

ill. Lor, 1 Enthalium ciDgulatmn Goldf', , Ent . �o.thuJ,_aj;_lll!l Roem. , 

ill.uipecten fibrosus Sow. 1 Pseudophvlloceras cf' ,kudel:llatochi 
(Hauer) ,  Holcopb;:yllooeras cf',taeBBianae (Djan, )1 Part;schiceras 

viator ( Orb, ) ,  Lytoceras adeloidea Kud, ,  Cadomitea extiDctum 

( Roll, ) ,  Macroceph•li tes subtumidua (Waag), M.compressua 

( Quenst, ) 1  Ca4oceras modiolare Orb, , Orionoidea cf,orionoides 



(Djan, ), Perispbinctes ;piMNdopatina Par et BaD, Later H. G.� 
abiaahvi� formd Entbolium cing!!l,atua

. Goldt, , Aeguipeottm fi'b
.!2!!!!! Sow. , Aeg, tibrosqd.ichot!!!!!W! Kas, , AaJ;arte P!(!ln R-, , .Qao
�t� extinctum (:aou. ), Hecticoceras atf,metomphal'CIIII Bcmar, , 
B. "*!·l!lll!l6ides Kil, , llaq;rocephg11 tee et .macrocephal98 ( Schlotb, ) 
Waag, , From the lower part of these arg1llaceoua a.andstones I,D. 
Tseretheli identified. tollowin.g species: CadCIIIIi tee et, deslcm,g

�si (Detrance), C, zlatarakii StepbanoY, C,ct,orbisp.yi 90a-. . - . 
(�BBouvre), £..§p, ,Polnleot1tes dtmseplicatge LiBBajoua, 22-R• 
.lm• , Holcoph;yllooeraa medi terraneum (Heum, ) , · Ca1liphylloceras 

demidoffi (Rousaeau), Partachice:na sp.nov, , FerJ.!Minctes sp. 

According to the tarma in their po..Aicm I,R,Kakhadze and 

H, G,Kbmeh1 aahvili placed these deposita in the Csllovian. (I,R. 

Kekhadze proved the presence of .the zone of Jl,macrocephalua, 

and N. G.Khimabiaahvili farmisticslly dated the Upper Callovian). 

In recent years l,D, Tseretheli suggested that the lower 

part of the arg1llaceoua sandstanes {below the graveyard}, 15 m 

thiok, ahould be dated as Bathonian an the basi s of the above 

mentioned species of Cadomites. 

Thus recently the age of the lower :Dart of the Tsona send
stones has become controversial, whereas it must be noted •;hat 

the Callovian age of the same part of the section ill all �her 

localities is beyond doubt, 

AB it was mentioned (in the description of the general sec

tion) iii most places, and also in immediate vicinities of the 

Tsona section (near the villages Shadikau, Kh.ampalgom etc. ) 

these deposita start with the basal conglomerate, and of'ten an
gular and azimutl::.al unconfo:rmi ty is observable between the latter 



81ld the Bajoci&ll porphyritic formation {eastexn extrelllity of the 

Va:L-.khokh ridge, W.nor Khikhatha mountain etc . ) 

ConBideri.D.g, at the same time, that tlle see of most 81l11101li te 

species is 1.mdoubtedl:y Ca:Llovi&ll in thB lower part of thB Teona 

argillaceous S&lldstones, 81ld W. ddl-upper Callovian in the upper 

part, the controverBia:L strata may nth confid.ance be dated as 

Callovi an .  

1h e  problem of the strati graphic r&llge of Cad,OIIi tee ao well 

as that of the speoific subdiv:Lsion of this ganus apparently 

must be subjected to special study, for there are certain indi

cati ons as to their presance in the Callovi&ll (Western Europe ; 

Borthern Caucasus - va:Lley of thB river Ardon ) .  
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