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Newaletter 16 Noverobe! 1987

Report from the business meeting in Lisbon
with some additiona-l renarks

The secretary reported on the last three years, aetivity.
It was further emphasized that due to the statutes a new

chairhan and secretary have t'o be nohinated before 1989.
and that one third of the voting members must retire and a
corresponding number of new members nominated. Retlring vo-
ting members \"rould become correspondent members.

Enäv was proposed as lrew chairman and Mangold as new secre-
tary (generally accepted by the nembers present at the mee-
ting). The formal nomination rdrll be arranged by postal
ballot 1n 1988. The present chairman and secretary will be
in office unt11 the next I.c.C. in Washinoton 1989.

Krishna and Roth were proposed as new voting members.

Ager, Ilolder and Jeletzky were proposed as honorary mem-

bers. A neeting is intended to take place durinq the I.c,C.
1989 on "Jurassac system and stage boundäries in America".

A FieLd l,leeting {Mialdle-Upper Jurassic) in Inalia, autumn
1990, wäE proposeal and accepted.
The 3ral Intelnational Symposiüs on Jurassic Etratigraphy
rdas proposed and accepted to take place in Erance in 1991.

E'OOTNOTE

1) At present the following pelsons have been propo-
sed as neu voting members: Kri.shna, Mango.ld, pavia,
and RoLh; aa new corresfrondent member3: Cecca {Ita-
Iy), Mesezhnrkov {oSSR), coy (Spain), " Eantzpergue
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( France) , 
/cygj- (srditzerland), Rakus (eSSR) .

2) The procedure for nomination of new chairnan,
secretary, and voting mem_bers wi].L be as follows:
- Aa soon aa possible we will ask the pyesent voting
Iuembers ohether they irant to suggest furlher canalida-
tes for the nes chailloan and secretaly.
- when the anslrers are presented to us (before Janua-
ry 31st) the Domination of a nei/ chairman and a nerd
secretary will be FerfoLhed by postal baliot. This
will probably be prj$o March.
- when noloinat'lon of chailman aod secretatfy haE laken
I}lace this procedure will be repeated for the reti-
ring me&bels and suggestion and nomination of neu vo-
ting hernbers.

At the opeaing of the \dorkiDg group meetj-ngs the ehairman gave
some remarkE coneerning the nes guide Iines for seLecling boun-
daly stratotypes. A long and vivid dj-scussion followed indica-
ting some confusion about the guide ]ines and t.he teirn "zone".
ile think boundary stratotylres shou.Ld be selected at' Iocaliti.es
lepregent.ing continuouE sedimentation and clocumented by as many
fossj-l groups as posej.ble. The boundary level shoulal be tracea-
b1e over large distanceg.

A nelr Working ctoup on JurasEic stlaligraphy norDenclature has been
propoBed by A. Riccarili and f. Sapunov. It is now accepted
and can go into activiLy. It is hoped that t.his gloup can
clear up the confusion mentioned above and contribute to the
new ealj.tion of the Intelnational Stratj.graphic cuide.
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Triaasi.c-JuraB&ic boundary rrorking group

Collection of samples is going on from the New york Canyon./Ne-
vada, the onfy knordn lriassic-Jurassic section j.n the world
wilhout hiati. Reporting of the worik is started.

Il uas aI§o discussed to use a British Lype section, and
then to place the boundary below the Fre-pl.anorbis sequence.
This i,ras not favoured by the non-British scientists, as the me-
gafossj.l evialences frorn the Triassic part are ve!'y poor.

ft was decided that the rdorking group shal.I report not lat'er
than the next meeting, and alecisiong are postpoDed until a full.
documentation of the New York caoyon sectioo has been presen-
!ed. In the meantime afso other eountties, especially caaada
and South America, ahouLd be consialelecl if they yield a conti-
nuous Triassic-Jufassic boundarv section.

SioeEürian working group

The Sillemurian rdorking group haE continued the studies si.nce
the Erlangen meeting i.n 1984, and only a ferd results have been
published. During the Lisbon meetiDg lbere were proposaLs and
aliscussions concerning aiffereat hori.zons at' which the staqe
boundary could be located,- 1) the base of the Conybeari. Sub-
zone or 2) the aFpearance of ',schlotheimia" marmorea. After
some discussion lhe chairman of the Eubcom$issi.oo propoeed a
voti.dg. The majority of the parlicipants voted for the reten-
tion of the tladitiona.l definj-tioo of the stage boundaly at t'he
baEe of the Codybeari Subzone (propoEaL l). Ihere was no vote
for proposa.l 2.

A decision on a boundary staatotype rraE not yel posEible.
There is a generaL agreement that by t.radition and due !o pre-
sence of good exposures, that the seclion at the Dorset coaBt
would be preferable. But the present state of knowledge of the
alDmooite fauna is i.nsufficienL. lherefore, a thorough restudy
of tshe Dorset sectj.on and its aromonite fauna j-s necessary, The
restrrdy rdill reveal if this seclion is cohparabLe lrith' sections
in East France anal South cermany in regard of corDp]et.eness as
uell as of aliversj.ty and good preservation .o.f the fauna.
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Plienabachian working group:

Since Schlatter was not' present,
going on in the group.

Donmergues reviel,ed the

Toarcian $orking groulr:

Fischer could not be presenl, so

Aaleaian uolking group:

di scusE ion took pl ace.

Rieber vaE not present. The neeting DaE opened by the chei.rEan
and Ohmert gave the repott.
There r{as a vivial discussion on selection of a boundary stralo-
type. llorton proposed a choice of st.rat.otype in scotland or
south cerhaDy. Ohmert diEcussed the Eection and its faona in
Rhein valley. I{outerale proposed a section ia portugal due to
the presence.of alifferent biogeographic faunal e_Lements.

A. Goy (Maalrid) waE elacted aE neu collvenor, replacing
D. Conti.ni.

BäJoci.an working group:

Pavia presented Eections frolo Itaty eharacterizeal by filgt ap-
pearance of some nanno-foEgilE. Ee asked for eontrj-bution of
non-adlnonite-stratigraphy.

ilorton mentionetl lroEEible canalialat.es for the
but Cap Mondego was given pleference.

type section,

Pavia propoEeal a fielil oeeting in lta1y. July or October
1988. - Mai.n objectives: Study of boundary stratotype, sefec-
tion, conclusi.on {see tbe announcement of the roeeting).

Bathonian irorking grou[,a

Mangold presented a propogal for a bounalaly stratotype from sE
France lBas Auron). A proposal lor the bounalary betlreen uiddl.e
anal Opper Bathonian l,as aliscussed aad wa; äcceptea unanj-mously
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by the colleagues p.resent at this lüeet'ing. The boundary is oow
drawn at t,he base of the orbj.s Zo.re, reEp. the Retrocostatum
zone. The faunal ttarizon lL is j.ncluded in the BlanäzenEe sub-
zone of the Retlocostatum Zone.

caLLovian working group:

calloDan leported many progregses referriAg t'o subdivision and
correlat'ion of t'he Etage. He explained once tnore the neceEsity
of trdq standaral zooalions, Subboriat and Submediterranean. He

also aleotioned lhat' a boundary stratotype may be found in the
schwäbische A1b.

oxfordian rorking group:

llelendez reported about progleEs. and a large nutober of publ.ica-
tion§. ne mentioned a few proposals for correlation of a.Iterna-
tive biozonations sith the arhmonlte zooation. Ile presented a

long liEt of contributors oo different fossil groups. Einally,
he sumarized a series of topics for the coaing activitj.es.
- See announceEent of a rorking group meeLing.

Ki.@eridgia. uorking groul,s

AtroI,s could not be present, so Eantzpergue. reviepeal lhe pro-
ble$s. The classic proposit.ions reappeareal once mole aod i{ere
the matter of vivid au.scussionE. Three main iteos h,ere ploposed
and discussed: 1) Different acceptions of the (imieridgian sta-
ge, 2) the equivalence in Subboreal and Submeditellanean p!o-
vinceE of the oxforaian-Kitruoeridgj.an boundary, and 3) the need
for a precise definltion of zonal bounalaries, namely Divisum
and AcanthicuD ZoneE.

It. was propoEed and accepted by lhe majority of the Earti-
cipants to limit the exteosion of t'he triromelidgian stage to t'he
usage in centraf and southern Eulope, since it uould al.low uni-
forroi.ty o! the vertical range of the stage in bot'h Subboreal
anal Submediterranean provi.nces. It i{ould, fulthelhore, have the
advantage of making the choice of Tilhooiad as the telmj.na]



stage of Juraasic easier. The proposal vil.L
forrDal voting of the subcommisEion.

be subject of

Tithoniao I,orking group:

The meeting rdas opened by the chair:nan, A. Zeiss. A un1fled
usage of a name for the uppermost Jurassic stage was discus-
sed. Most of the parlicipants favoured the usage of Lhe Tltho-
nian, because t.his term is used j.n approximately 75? of the
world. A formal voLing wi.ll be arranged by the subcoromlssloD ln
near future.

(fhe working group has been established forhally at the nee-
ting "Fossi]l, Evoluione, Ambj.ents' rn pergola, 18th October,
1987, Chairman A. Zej.ss, secretary F. Cecca).

Juraaaic-Cretaceous working group:

See enclosure 6.

Proiect proFosaL

The fol.Lowing project propoEal is prepared by M. Elias, !,rho io-
tends to apply foE IGCP Bupport. Ee needs a response from col-
leagues before the applicati.on iE subrnitted to the IGCP offi-
ce. Interested colleagues are asked to take contact wilh

Dr. Mojnir Etia5
UOG (ceological Survey )

Ital.oatranski nan.19
Plaha 1

116821 cssR

Proposal: "Jurassic systen of the worId,'

The Ecope of the proposal ol t.he IGCP "JurasEic
Wo"Id" is the globaL synthesi.s of stlatiqraphy
sic, corlelation between the principal Jurassic
problems of palaeogeography and tshe synthesis

system
of the
areas,

of the

of the
Juras-

genera.I

crustal
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deve-Iopment during this system.
The main proposed topics, which may be regarded during the

project work are:

1. The global bio st rati.g raph ic corre.lation and chronostlati-
graphic corre.Iation between the principal area, where the sy-
stem is developed (including the ocean floor). Application of
the concept of event stratigraphy, and the use of the geophysi-
ca-L corre.Iation methods (seismr.c stratr.graphy etc. ). Methodolo-
gica] corre.lations between these methods.

?. ?he Iithologic and pa.Iaeontologic characteristi.cs of the
main Jurassic facies and/o! Ilthostratigraphic units anai their
sedimentological and palaeoecological characteristic (including
ocean floor). Construction of faciat models.

l. Conpilatlon of facies successiosns and pä _l aeogeograph ic maps
in l:he scale 1 : L0 000 000 or 1 | 50 000 000 for the important
chronostratigraphlc 1eve1s. Compilation of these map§ flon some
important areas may be in more detail scales.

{. The reconstruct.ion of pa I aeob iogeog raphic situation for im-
portant stages of the Jlrrassic system.

5. Chalacteristics o! the volcanic evenls aluring the Jurassic
syrlteü.

q. Probleme of lhe economic geology egpecially uith regard to
the sedimentary aleposits, iocluding coal, oi.l, end gaE.

Some research of this project may be correlated (ith other
IGCP projects and with the "clobat Bealimentaly geology pro-
graD".

Duration of this project may be 5 yearB. The tentaLive work
Bchedule conplises the following iteios;
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1

1987: Plepalation of recomltrenalatiolrs fron instituti.ons and
and individuals Hhich agree j.n cooperatj.on, logeth-er
rdi.th the swnrtraries of present stage of lhe activity
and themes and plans of Lhe research which may be done
for this project, together irit,h inportanu literature.

1988: compi.lation of the project and presending of t'he proEosal
to the IGCP Secletariat.

.1989-1990: Sununary of the material. important stratigraphic
correlations, special research.

L99!-!9921 Preparations of naps, models etc,, speciaf research

1993: Compilation of the final report..

Throughout the perlod: organization of workshops.

Expected resu-Its of thrs project are:

a) in theoreticaf sciences:
- the precision of g.lobel correlation of the JurÄssic system

of the wor]d,
- globa.I facies, pa I aeogeograph ic , pa l aeob iogeograph ic and

palaeoeco-Iogic characteristics of the Jurassic of the
worId, c.Iimatic reconstructlon and sea-f .loor spreading hi-
story of the Jurassie,

- correlation of the results of classieal stratigraphic
methoals with event stratigraphic and geophysic methods.

b) in app-I1ed sci.ence and technology:
- pj'ecisi.on of the stratigraphic too.Is for the purpose

of the applied geology (coal , oiI, and gas etc.)
- materia-Is for constructions of prognosis for the prospec-

ting of deposit,

lrlo jmir EI ia5
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1) D. Guy-OhLBon: Swedish Report on Jurassic Research Acitivi-
ties ( 1984-1987 ) .

Announceuent of next workinq qroup neetinqs

A oeeting of the Baiocian Holki.nq qroup j.€ planned to take
place in Piobbico (certral ltaly), 3rd to 6th July, 1988,
by c. Pavia, DipartiDento ali Scj.enze alelIa Terra, Corso Massino
d'Azeglio 42, r-L0L23 Torino, Ita.ly. The preliminary program is
as folloiJs,

ProFosaL for ltle choice and forma.lisation of the Bajocian
basa.I bounalary stratotype.
Presentation and aliscuEsion on t,be Bajocian zona.I anal §ubzo-

Bäjocian bio-correlations and multialiscipfinary scale.
Excursions on the Jurassic of the Piobbico surroundings
and of ltlonte Nerone.

A meeting of the Oxfordian workinq qroup is intentled to be
organized aL Za].agoza (SI,ain), most probably frox! Septi:nber
24th to 28th, 1988, (just after the Spanish Jurassic Congress
at Logrono). the aoeeting rdill be organized by c. lle]enalez, De-
pa!|. Pafeontologia, Fac. Ciencias, Universidad Zaragoza-g,
Spain. - The preLimj.nary prograrD includes ooe day of scientific
aliscussions anal three alays of excurBions (e,g. t'he eLassical
Oxfoldian of Aguilon and Tosos, Callovian and Oxfordian of Ri-
cla, Moneva, and Arioo etc.).

EncLoBures

2)

3)

E. AvraE i New Data on
StraUigraphy in Ronania,
A. Grigelis, Nerd Data on
the Jurassic by meaoE of
East European Platform.

Jutasai-c Biostratigraphy,/Regional

the stratj.glaphic subdivision of
Foraminifers iD the Ba]tic Area and
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4) J.E. Cä11or0on & c. Dietl: The t ialdle anal ear.Ly Upper Juras-
sic succession at Sengenthal, southero Franconian AIb,
Germany.

5) c. llestermann! Brie! Annual Report 1987.
6) J. Remane: Report oa the fi-eld meeting of the Jurassic-

Cretaceous boundary irorking group.

Arnold zeiss Olaf Michel sen
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Encfosure

S}TEDISH REPORT ON .'URASSIC RESEARCH ACTIVITIES
( 1984-1987 )

During the past few years in Sweden there has been increased interest in the
,rurassic. This applies not only to the Swedish Jurass.ic but also to that of
other countries. this has been due partly to the coßmencenent of new research
projects at different institutes and part'ly to the number of guest scientists
visiting Srcden for varying lengths of time. A brief generai aurvey of the
research activities fron 1984-1987 is given below'in iabular form and fo ovred
by a list of references.

11AXE IIi5TI'UT€ T AI)DRESS RESEARCI] ACTIVITIES & PROJTCTS ADOITIOI{AL COIöIE}ITS*

Kent Larsson (xL)
{Protessor)

üikael Elstrirn(,{E)
(Research student)
Anders Ahlbers(l )
(Research student)
Sofie Li ndstrtkr
Gregor Pjenkorski §

IGP) Guest scient

Dept. of Historic.l 6eology
I Pa]aeontologJ, Univ. of
Lund, Sölvegatän 13,
5-223 62 Lund, sreden

Sedimentological studies of L,J
Petrographicical ! r 

"
Lorer Jürassic palynomorphs

sedimet. I Petrograph. studie§
nf ll a.hniri.n. §!.il /Pnlän/i

Clay nineral studies of Siedish
lJpper Jurassic sediments

lork in progr€§s rith üE

l,lanuscript in prep.
Together $th GP

Report no. 23

Togethe; rith AA I l(L

KL

Ulf Sivhed
Dr.,Stategeologist

G€oloqical Survey of s|eden
Kilinnsqatan 10.223 50 Lund

Jlrassic bio- and I ithostrat-
iaraohv {ostracodes)

t{os.28-32

(Dr.. Doceni)
jeoio9rcrl survey ot Sreden
3ox 570, S-751 28 Uppsala

Ju.assic bio-,l itho-& chronost-
rati graphy, structural geology

llo5.24-27,2I

(Research student)
iection of Palaeozoolo$/,
tied. llus. l{at. History,Bor

F.cies st!dies of Sl Japan
ro. 22

i6uäst-scientlst)

{Grest scientist)

Dorothy 6uy-0hlson
(0r., Docent)

Section of Palaeobotany,
ired. Ius. lat. Hi story,8ox
50007, S-104 05 Stockholm

Chrnese Jurassic floras (mga-
fossi ls). Conparative studies
rith Europe & Greenland
Revision of Hope 8ay Flora,
Antarctica-classlc ref .col lect-
ion for ,iura5sic S. Hemisphere
Jur.ssic biostratigraphy - all
plant groups and palynonorphs

Coflpleted PhD (Univ. of
Stockholm) lios. 2-3

conpleted PhD (univ. of
Texas at Austin) o, 4

llos.5-21

§ Present addresscs oi guest scientists: G. Pienkorsti, c€ol. lnst., 0ept. of Petrography e Iineralogy,
Ralorieckr 4,02-519 linrsar, Poland; S. Duan, Inst. of Botany, Acddemi sinica, Beijing, Chin. änd
C.T. G€e, Geologisches lnstitut, ETH-Zentrum, Sonneggstr. 5, CH-8092 Zurich, Syiitz.rland.r xumbers (nos.) refer to cited literature list. LJ. Lorer Jurassic.
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CITED LITERATURE

The references included in thls fist have either been published
(1984-1987) or are at present in print or under preparation.

l. Berqström, J. & Nor]ing, E., 1986: Supplement to Guide to Excur-
sions in Scania (SGU Ser Ca 54, 1982), 27 pp. (Compi led for
field course in Petroleum Geology in Scania Sept. l8-19, 1986,
arranged by Nordisk l.lini sterräd, Copenhagen. )

2. Duan, S., 1987: The Jurassic F'lora of Zhaitung, I'lestern Hi'lls of
Beijing. Department of Geology, University of Stockholm and
Department of Palaeobotany, Swedish iluseum of llatural History,
stockholm: 1-95. (Ph.D, thesis ).

3. Duan, S., 1987: A comparison between the Upper Triassic floras
of China and the Rhaeto-Liassic fioras of Europe and East Green-
'land. Lethaia, 20| 177-!84,

4. Gee, C.T., 1987: Revision of the Early Cretaceous flora fron
Hope Bay, Antarctica. Deparfiient of Botany, University of Texas,
Austin, Texas: l-120. (Ph.D. thesis).

5. Guy-oh lson, D., 1984(a): Lower Jurassic (Toarcian) palynology of
the Vilhelnsfält Bore No, l, l{}J Scania, southern svreden. Sixth
Internationa l Palyno'logical Conference, Calgary, Canada : 58.

6. cuy-ohlson, D., 1984(b): Current lilesozoic pa'lynological contri-
butions to Proiect Tornquist. Geologiska Föreningens i Stockholm
Förhand lingar, 106(4): 388.

7. cuy-oh lson, D., 1984(c): Scanning electron microscope (SEl,l) stu-
dies of the developnent of surface ornamentation and wal'l diffe-
rentiation in Tasmänites from the Toarcian of Sueden. Second
lnternatioral @ätTon of Pa'leobotany conference, Edmonton'
1984: 53.

8. Guy-oh'lson, D., 1984(d): Palynoloqy of Swedish Upper Jurassic
sediiEnts. Arcrican Association of Strati graphi c Palyno logi sts,
Annual t4eeting, 1984: 9.

9. Guy-ohlson, D.., 1984(e): Pollen and spore biostratigraphy of the
Phanerozoic in t{orth-Iest Europe, Lorcr/Middle Jurassic, British
lil'i cropa I äeonto logi ca I Society Palynology Group. University of
Cambrjdge:12-17.

10. Guy-ohlson, D., 1984(f): Paltmological contributions to Swedish
Jurassic strati graphy. Internatloinal SJimposiun on Jurassic
Stratigraphy, I II; 674-683.

11. Guy-oh lson, 0., 1984(s): Vad leran i Valiäkra berättar. Fauna
och flora 79: 191-200 (Popular science article in Swed'ish ).

12. Guy-oh]son, D., 1986: Jurassic pa'lynology of the Vilhelnsfält
Bore t'lo. l, scaflia, Svieden. Toarcian-Aa]enian. Section of
Palaeobotany, Syredish lluseum of l{atural History, Stockholm!
t- 127 .

13. Guy-oh lson, D., 1987: The use of dispersed palynomorphs referab-
'le to the formgenus Chasnatosporites (Ni'lsson) Pocock et Jan-
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sonius in Jurassic biostratigraphy. Monqresso Arqentino de
Pa reont0 togia y Biostratjgrafia, Mendoza, Argentinal

14. cuy-ohlson, D., l9B7: Current research in Swedish tiesozo.ic paly-
noloqy, Terra cognita 7(2-3): 350.

15. Guy-ohlson, D., 1987: The 'life cyc le in Mesozoic Tasnanites.xVIth International Botanica l Coirgress, ger.lin I ZiSi=-
16. Guy-0h lson, D., 1987: Toarc.ian paiynostratiqraDhical corre.lä-tions within and between differänt-bioqeolräpfricai orovinJei.

2nd International Sjanpos.iun on Jurassii Sirailgrapfr!, iisüon,
50-

17. cuy-ohlson, D., Arreno, y. & Imby, 1., 1984: The use of ultraso_nic clean'ing in the preparation öf sarip1es for paivno.loqicii
investigations. Sixth International paiynologicä1 Lonfeience,. Calgary, Canada, 1984:59.

18. 9yy:0h]:ol: D. & l4aimquist,..E.,.l985: Lower Jurassic biostratig-raphy of the oppegärd Bore o. l, N[ Scania, Sweden. Sverioes
geotog'iska undersökning, Rapporter och meddelanden, 40,; f_r7.

19. Guy-oh'lson, D. & Lindqvist, B., l986: The presence and s.iqnifi-
cance of reworked Carboniferous spores in Swedish l4esozoi; sedi-nents. Anerican Association of St;atl graph i c patvno ioqisti, 

- 
t gttr

Annua t_tteet.ing hetd jointiy with Cormission Inieiriii6näi"'a"
Iilicrof lore du Paleozoique: 14.

20. 6uy-0h.ison, D., 0hlson, N.c. &-Lindqvist,8,, 1986: Fossil paly_
nomorp h _deformat ion and its. relatioriship to ieO inentär v-ieo5s i:tion. 17:e ordiska Geologmötet: 52.

21. Guy-0h lson, 0., Lindqvist, B. & Nor'ling, E., 1987: Reworked Car-Don'tterous spores .in Swedish ilesozoic aediments. ceo.looiska
toreningens i Stockholm Förhandlingar, 109:4.

22. mNo, A.,.1988: Facies and deposjtiona'l conditions of a carbona-te mound (Tithonian-Berriasiai, Slt ,:apani, iiii"l, iä,äz:iäl
23. Lindström,.S., 1987: palJmomorphs from a Lower Jurassic sequence

]l]-H9]:llgb9lg, southern Sueden..HG 505 - kursuppsats, Geoiogi-
sKa I nst]tutionen, Lunds universitet;1-12-

24. l,lor]ing, E., 1984: K.imrerian tectonics, stratiqraphy and Dalaeo_geography of scania. ceoiosiska Fitreninsens i stoiüio ir-r;"t äro _
l ingar 106:393-394.

25. Norling, E., 1984: Drag ur Skänes qeoloqi frän kambrium ri.lltertiär. (A brief review of Scaniai Geoiogy fron tte Cirt"iun tothe-Tertiary). Fauna och ftora, 79: tg+-rd"s. tiäp,llär-iäiencätab le in Swedish ).

26. Norling,,E., 1985: üesozoic and Tertiary geoloqical evo.lution ofScania. Terra Cognita, 5(2-3): 103-104.- '
27. Norling, E. & Bergström, J., l9g7: ilesozoic and Cenozoic tecto-nic evolution of Scania, southern Sweden. Tectonophysics, l3r:7-19.
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28, & I,iikman,. H,, 1985: Geoiogin i Frosta
Frosta Hälr3ds Hembygdsförening: 4-10"

29, Sivhed, U., 1984: Litho- and biostratigraphy of the Upper Trias-
sic - l'(idd'le Jurassic in Scania, southern Sweden" Sver. geol.
unders. Ser C 806. 31:1-31.

Ringberg, B., Sivhed, U.
Härad. ln Frostabygden.
Hörby.

Sivhed, U., 1986: In B.
tan 3D Kri sti anstad SV.
78. Uppsala.

Si vhed, U. & l,likman, H. ,
3C Hel s j ngborg SV, Sver.

I./ikman, H. & Sivhed, U.,
N0. Sver. geol. unders.

Ringberg: Beskrivning ti'll jordartskar-
Berggrunden. Sver. geol. unders. Ser, Ae
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SI{EDISH REPORT ON JURASSIC RESEARCH ACTIVITIES

( 1984-1987)

During the past few years in Sr{eden there.has been .increased interest in the Jurassi(
Ihis app'li.es not on'ly to the Swedish Jurassic but also to that of otter countiies.
This has been due partly to the comencement of nel{ research projects at differentirstitutes and partly to the number of guest scientists visiting-sweden for viryl,ng
lengths of time. A brief general survey of the research activ.ities from t9g4-19ä7 -is given below in tabular form and fo'lloxed 6y a list of references.

-6-



Enclosure 2

§EW DA?A ON .'ORÄ§SIC BIOSIRAIIGRAPET,/RTEIONA! STRI?IGRIPEY IN ROH.AJ{IA

16 th6 EaJo. teatu!68 of the Juras6lc stratl6.albJl| Ln RoEed.a

bavo beo[ eatabll8hod fo! a loag t1üer tie Der data coacean a6!ec1a1ly
the blostratl.8raphlcal corleLatlon of larlouB Juraaalc rock-aoqueüce6

and theL! structural lra.Eerolk. theBe date are due tor Au!e11a Bädä}u!ä
(aEüoDl.t6€, tiDtlnlld§r !1lnt lerlaIns) t turelle Bälbute squ (aülodtes,
blactlopod6), Vl'cto.ia Culda (p1a!t reaalaa); Io, Preda (aEodteB, llant
!6iüe1!a), orl.ll!ü Dla8aatar (a18a6, tlDtlgrl,d6) aEd EuteE erEdlllaru (ar-
rodte6) - troL the grlyeieitJr ol Buchareati IlLe Pu!cE1e! Ead co[ata!-
tin er.am (auollteer aptychue) - flor tbo grdye!6it!: ot J"et5r;f@
Pat-;ilI-s?t (a@o!d.t€e, cru6tac6ars) t Elena Popa (aeoldtoe) r carella Po-

üe6cu (ELcrobio!ec1a1 Etudlea), t{a8dalerE loldau (brachlopodE) 
' 

Eül1
AvlaE (aüron1to6, tlnthELda) r Paulia! Dütr1t!!cä (radlolarlans) r E[a!!o-.

11 AEtoae€cu ( pal.Jr,aoEorph6 ) ald Gr18o.. Pop (t1!t1Edd6) - froE tho Ro-

raDlan In6tltui6 ot ceolo8y ard ee ophJr§1cs i l{Ieo}ae Balte* aDd l{alla
MoldoeaEE (palynoEor'?he) - f!.oE th€ 011. G6o1o6V Re6ealqh Iastltuto. The

letLolra1 Etuall.e8 o! the stratl6raphy and 6tluctur6 of the Ju-ra6al.c iock-
a6quetlc6§ rele .o.pletoil by Nllqsa §ä4du1e6el1 Lt tbe Eaat gerpathlanE'

!y Sel8iu lfÄstäseaDE 1a the south Carlathlattar by l{stclaa Bfeahu, llarcel
Lupr and Gheorgüe l{ent6a ia the Aplrsenl. l{ounta1E6, aad by Andlet Drä8ä-
Descu Lr tbe l{oesLaE P1atfolr - a}l ol theE froü the I!6ti.tuto ol Oeo-

1og:r aEA Ceolht81c8, aad also bt EugoD G.ädl.naiu - f!o. tbe 0lrlrBr€lt,
of Buchalestr la tbe Iolth Dobao8sa. SoEe 6tudlos on tbe aütotdte blo-
stlatl8ra?hJr reae alao uldeltake! by Da! GrlSoaer au youlB trad[ato of
th€ facultr of eeotoEl - OnlYelaltJ| ol BuchareEt.

fE e Etructural and tsoSraphl.cal older (lroü th€ lnner Ca!?a-

tLlaE atruqtural ud.ts of the ApuB6ti. llouDtellar m RoEeDie, to tbo Car-

lathlaaa fo!s1a!d od.ta 1r tüe aoutä aad ea6t ol RoEada) r the aboyo

üertlorea[ äuthoret coEt!1but1or8 aae aE to]lora r

- I! tbo llORfBEAtr APU§EtrI xIl{S (= BLho! autochthon) ' the iluraadq
lock-€oquencea rere Laye€tlgatsd lL th 1a6t ,oa!e by Pole (]96I), t{aE-

tea.t e111 (19E2), ltaatea (1985)' Popa et aL1l (I985r 1987)r Patruuue
(lr preea - a), rlth Der data 1! Callrl.a!, DoDella!, Toa-rclaD' Batholt1-

avceLlovla! a.arodte and lo!ä.t€ a6EeEblatss aEd also 1n the !1ddle and

Ilpper JulaBd.q blactlolodr pe16clEodr al8acr chaet€t1d ald hrdlozoa!
a6aeBb1ate6. In tbe saüe !681oEr Dratasta! et alll (1986) studled the

liofaclel featule6 etrd litholaclal va.latloDa ol the orfordiaD- Loter



z

Aptlar rock-e€quaDcaa.

- I! th6 §O0TSERI{ APUSIir ]iINS, tä6 d crolalooltologlcsL and b1o,
clal deta ot the Iota11lod lttE8 Ortolill'a! aDd KlEorldtler qalca!.oua
au.caa€doE relg pleaeDtod blr Ua.tea & lotoscu (1985) besld€s aoro cor-
tllbutlol6 oD tho stluqtut6 ol ths !€!tlo!€d nEai ltr th. !tggI!E,
Dqütr1ct i!"oatltat.d the 0r!,6r Jqaa6dc leal1olalleEa, 1! oldor to d€

clph.r ths sttatllrapLI ol ths il)rsch tlepoeLta ald to .stab11sh th. at
ol th6 ot,hl.o11tc flora (det& 1! ?rs!a!atlo!ra6 part o? role ertsnEltq
papor bX !upu, Avlar, 'p'urftrfcl alal Antore6cu qoncar'l.n8 the Btratl-8ra
!§ aod structurg of tie Jura8si c-Cr€ taceouE rock-§6quoDc66 of th6 Ilro
c6a, Utlrs, to D. prlnt6d).

- B€tre6a ths"clasad.ealiupps! Jula6dc 'tosd.ltlrroua sltes of the
EAS! CARPArEIAI{8, that of th. Eä8h1Ee§ (TlatrsJLveElan) Eapl)6 1!r the 81

caz Coltp8-LacuL Rogu a!6a ras rqyi66al b fu.culg! (tgEo), rho l16t6d
all tho 0p!€rrost OrfordlaD-Loror lithoDl.atr 6l)qclgs ot a&troD1t.a, b€-
leDld.tea, üracb1opod8, 6tc.' h6r6 !€colated 1D EoEs 1oo Fala of }aleoE
to1o81cal Btudte.. Soutbrard6, 1D the Perteal Htns, the sitI1a! Tra!-
E$lvaDl.a! locL-ggquElsg6 of!6!ad a llcir bracilopod aa@ib1at6 of Fro6u
!6d nhetlan age, de6c!1bed by Patlulius (1! p!e6€" - b). In the Doathe!
Ea6t Calpathlaag BucoylnlaD nappe, th6 gp}6no6t Jurasalc lock-6equen-
ce6 Jrl,olded soEe tlrtlDtrid a66odb1agss, publlahed by Pop (1987).

- !b6 sOütE CAXP.{TmANS l{1ddl6 Juaasd.c a!üoüLte e6s6Eb1ag6€ ol
the §glEjqlE rere 1Eve6t16at€d la the Rogl.ta 6ync11!e bJr l{äEtäBeanu
& Bädälü!ä (1984); ln the a6üe ,.e8loa, th€ Upp€!.ost JulasEdc rlclobio
frcl.6a re.e studrlod bt Btrcur (1! Bucur et a111, 1!811 ald 1E Arran et
aMt 1p87) aad sole Lore! Jura68l.c !1aDt.eEal-n6 ere 1! !.epa!atlo!
lo. I)rl.Bti!s, \y Bädä1utä, Ploda and Culda. At the easteln eld ot the
c!op!ln8 area of tbe 6are atructural udt - Ltr tbe DiEbovlca,oare-Bra9o
tet.lo! - a rlch aaEedblatg ol Oxfordlaä-KlEeridtlaD etEoD1ts 6!ecle6
raa !ecorded tol Den erltq!6 L,aoEs 1ddl6 ;fureEddc alcordto asaerablage§

Dg]. E-Efroü tha Cod1.a re6ton ar-feTuat€d by Grädharu (uElubu6hed Ft) erd
a16o, a ler t pp€aloat Klrr6lldglan aEodtr Epe9L66 re!6 ds6crLbed by
Ät.re.ü (1n preae - a). the soqth Ca].latlrl.ata Danubiap ulritE (= !tar61aa!.
DacLaL6 ae.au Säldulescu, 1984) ofterea soD€ Lor6r Juraes1c plaat rs!a-
L!6 ln tb6 Slllal.a (P!68h6da), Obllt1a ClogaDL ard Sch€l.e r66tons, 6tu
dlsd aad laltlt publlshed (h 198r) t[ p!6da, Cu]da, Bädä1uiä aDd stle
tt; 1D the aeri6 !6B1oD, tb6 tlDtladd e6aeDblage6 of tbe Juraad-c-Cret
ceoua. boundary boda 1n Sridla area teie ?ubLlsbed bJ' Ay!a! (1984) alid
b, Po! (1986) ald also, the Bsthonl.a!-Ca11oyta! a!6oE1te a6*üb1a.Be of



,

the cla6elcal lo66111fsrous slt. of sataolEcb1 ra1ley La aot r6vlaed

Dy Bädä1E!ä ald Arrat-
- lR to. the CARP.AfmArl§ rOXELAIID ITIIIS' soü6 patyttolo8lcal 6tu-

dLea, catrl.6d out 1! thg }loeEla! Platfor.. ald Btl1ad doprossl.oa ('SsI-

thya! Platfor.r. 1! SäDdu1e6cr' 1984) r, tere publxahed bt NoldovaEu

(1982' 1984r t98? lE pree6) aDd üIr' llto'oscu (1D rorda' et a.r11' r98?L

a 6eeheato1o81cal aad Pa].€oEtolo8lqal 6tudy of the f,idd16 Jure681c 1!
the c6!:traf DobroSea täa puDLlshed by Drä85leacu & BsauYals (1985) aad

e aieacflptlo! ol the l{lddte. JutaEBlc a.üo,Ite asseüblatea ol thg tloeal-

aD Pletfort ia ir preparatloE fo! pr+t1!8' bf BädäIu!ä & Null.lr; at
la6t' tlre irura66Lc EtratLgraphüf of tbe xorth Doblot3a taa reYls6'l eDd

corpl€ted bJtr (t!ädLtat"lr (1981' 1984).

Illal}tr" !€s1doE thg above Eeatloisd studlost Eo'te othera'

leter to üora 63Dera1 EubJsctE o! the Jura6alc stlatltraphy aaVor bl.o-

atratltlephy 1a Roualtlar Patlnlius (l'a prese' - c) aadr reapecttvclyt'

Dra6astaB (1985)' Dui.t!1c!i (1r Pr66s) and Avtat'(Ltr preae - b)'

Be fergDcea

Ayra.E E- (f984) ReEatquee strati8raphlques sur la FottratloE de l{uttu-
qova (Dlthod-quq 6up6rleur-Eaut6ii1rl'sr) de la r681oE de sYI-
d-!a (Banat), ba€6e8 aur 1' 6tude dae calplole1le6" D' s'
I!-6t.Geolo gle r eeofl zlct, Lxvll I,/4' t7-r4' Bucur€ 9t1

- (1! preee - a) soüe a.@odte BtecleE ot tbe Beckerl 20!6 l'!'
the PLat.a Ctalulul l{tü6 afea. D.S. I!6t.Geologi"er geol[Z1-

cI,. Bucurs§ti

- (1a prees - b) lhe gpPer Jura6Eic cephaloPod aEaeEblaSg6 i!
RoEarrla atlil thelr Palsoteographic distributloE' Reporta o!
the 2-ad IEt.SJrn?o61ut oD afula6Edc stratlsraPht' Llebon,

L987

- , Bucur I.I.r PoIeEcu O. (198?) Cott6ld6ratloaa 6u! quelqueB'

fauDes draEodtes 6oc!6tac6€6 de Ia zone d€ Re91!a (SI de

1a RouEaDle). D.S. In6t.ceoIogle, geof1zlcü 7Z-?r/5, 2f-11.
Bueu!e9tl

Bärbulescu A. (19?9) C6phaIo?odes de ltOttordieE 1af6!1our en Dob'o-

tea Csntlal9. Rer.rouüalne do t6o!.r 86ophye.r A60A!'(G€o1')
zr/Lt for4!.o, Bucale8t

Bucur I.I.' Bädä1u!.ä A.' Popeecu o. (198I) rate to1 ?riYlld biostretl-
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. 8raf1a d6!oz1t.1o! Jura6lcs 91 c.ataclcr d1E partoa ledtaaä
a zorcl R.91!a (BanatvIoutrU.s douaaa aua 1. blostratl-
gr.pLls d.a d6p6tB Jura€al.que8 qt cratac6s da 1r partlr .6-
ilaro de 1a zott! da R.91la (Bariat). D. S. frst.. (bologte,
Cooflzlct U,yI/4, 2f-92, Bucuregtl (toaarian, rltL !r€nc!
eucrart)

lragaBte! 0. (1995) Ror16* oi tethJäD llsaozolc .15ae ol Ro.ar1a. pala_
oltolo&r, Cott..porar} Issealch ard Appllcatlo!8, sd. D.f.
tooroI & X.E.nteck1, 101-161, Ber1h, E6Ldel!q!t, I{.f.

- , Pqrecll R., Brustu. ft (1986) fhe Uppor .IulaEd.c aDd Lor6r
Cr.tacaoua tror.atlo[E fro! tho BLbor llt!8 - C€!t!E]- southgrD
Seetar ( Jorthe!! ltn.t6€d) . Ala1.lrltly.BucureEüf , Dßfr r7-?o

D!ä8ED€acu 4., BeauralE. Loui8r (198r) LeE lacl'äs. I Sc16ract1da1f,"§
du Jula6siquq rolsD (tronatlo! d6 t1cu.1e9tl) de Ia Dobro-
t a certrEle (§B de la Bounad-.) - [6r.I!at.c6ot., c6ophr§.,
ffiIl a l7-?5,. Brcare6t

Durltrld P. (1! preBs) Irtor,lel Ekeleta} atluctureE o, the Sup6=fa-
t11, PrlodaqBa (Radlolarla), a basla ol a !6r atEtgüatlcs.
Reyl6ta aspadole de t{1sro?a1€o!to1o6ta.
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EncLosure 3

NEW DATA ON THE S1'RATIGRAI)}iIC SUBDIVISION
OF THE JIJRASSIC BY MEA.NS OF FORAN1INIFERS IN

THE BA]JTIC r\REA AND EAST EUROPEAN PLATFORI,TI

August 19a6

A.]gimantas GRTGELIS

Lithuanian Geological Research Institute
Vilnius, Lithuaniart SSR, USSR

New data were obtained cu.rently on forerninifers and the strati-
graphic subdivision of the Jurassic oi Baltic and Eas;t ELiropean p16Lr-

form. The establishment of foraminiferal zones has resulted from the stLrd-!
of the Baltic Jurassic; and ihe correiation of the zonat units exemplified
by the Upper Jurassic of the East European piätform.

1. The recoenition of Foraminiferal Zones

Three major criteria: biozonation, phylogenies and stages, .evea-
ting the nature and composition of the zones,- have been used by the
establishment of ioraminifer zones (crige.ris, 19e5a).

The Biozonaijon Criterion. B_v estabtishillg ioraminiferaj zones, the
species biozones serrv.e as the fjrst principat criterion. The Jurassic fo_
ramiriifer biozones are estatjlished empirically. A usuat disconiinuolts
distribution patiern of pariicular species, the recognition of corrtFlete bio-
zones is inferred from lhe analysis of 6-10 sections. The biozones a.e
daied using key secüons b_w means of stratigraphic units based on other
faunas groups. Thus generatized biozones within a pareobasin are fre_
q'renfly combined of sewe.al different intervats abstracted from certain
sections and correspond io a kno1^.n extent (Fig. 1). The species biozo_
nes mat. wary from basin to basin due to the migration parhs of the fauna.
Oniy compleie sections are to be used for biozone recognition. The ana_
tysis of-the foraminifer species biozones for the Baltic Jurassic shows
that from the Middle Callovian to Kimmeridgian, 91 species out of 199
exsisted during the formation of a zone (i. e. abour 1-1.3 r"n. y.),60 spe_
cies - of t.!{o zones, and 21 species - of three and foLrr zones and 6
species of tive zones. The recognition of biozones oi scarce, scant_v
species is less reliabie,

The biozones of stratigraficai-v important species of the Baltic Juras-
sic are shown in Figure 2. The biozones of these and a number of other
species known elsewhere on the East European ptatform and from ,Wesi

Europe cdn be considered ds fairty true. Thus r.e substantrate a choice
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Fig. 2. lnclex-specie,
biozones for the Bat
tic Jurassic: black -the Baltic; dotted linr
- E u rope lalter (Jrrq

of index-species for zones to be estabLished. tt should be note.l rhai
the biozones range of species Lenticulina tun1ida Mjafliuk, L. brLtreckmanni
(I,'ljaniuk) and L, quenstedti (crhrber) are greatr), extended (see Fig. 2,
dotted line) becalrse they are considered in a var.y broa.r sense. paleon:
tologjcal studies show that ihis stätement is groundless and other species.
u'ere found within the interyats discussed / Lenticurina subientjcutaris
(Schwager), L. sambica c.igeris, L. prussica crigetis / (Grigeris, 198sb).

The Phvloqenw Criterion. Owing io the well knoD']] Jurassic syste_
matics and the morphology of foraminifers; the evolution of many probable
lineages and Croups can be traced. Importance for zonar strati-eraptry are
the following Iineages of genera; Ophthätmidium, Lenticlrlina, Astacolus,
Saracenaria, Planularia, Citharina, Ciiharinella, Marginutina, Marginulinop-
sis, Pseudoiamarckina, Pautjna, Epistomina, Mironovelta and others cha_
racteris;tic of the nodosariid-epistominid spe Boreat fauna (crieelis, 1982).
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In recent years the main specific groups hawe been stLrdied fron
the Upper Jurassic of the Baltic and other area.s of the East Eurol,ean
piauorm. ,lhese groups are: Lenticulina iumida, L. cultratilormis, L, polo-
nica, L, brLreckmanni, L. lithuanica, Astacolus russierlsis, Pseudolamar-
ckina rjasanensis, Epistomina mosquensis, E. elschankaensis, E. cal.lovi-
ca, E. volgensis. alheir relaiions to the Midclle Ju.assic foraminiiers ras
fou.d. Ttieir lirieages makes possible to more reliably locate a taxon in
the evolutionary- series and io reveal missing Iinks or in some cases to

find them as weII as to better determine lhe composition of stratigraphic

A.rnong ihe descrete characters l,I1an,\r are used in ph-viogenetic
analysis: diameter and thickness of tests|, E|hape of chambers, convexity
and sutures s]ope, ornamentation, mediLrm heighi of the aperture surface!
ihe number of chambers in a whorl" Besides, sincrete characters are
determined in each group: length, thickness, relative height of the aper-
ture surface, conwexity of lhe sides (in trochoid iorms). ey the analysis
of a phylum as d whole, sirnilar morphometric characters, a regular trend
in their change and that of morphologic characters (ornamentation very
oft:n) are revealed; other groups, when the species are compared, ex-
hibit ir.eguld. size and onl-v some individual paramei.is show a.egular

Thus, tor instance, in a lElrge group Lenticulina tumida, characte-
ristic of the Callovian-t(imm erilgian (Fig. 3), a genetic similarit-v of ihe
species is reflected in such comrr,on characte.s of the structure as unor-
namented tightly rolled test, average in size, rourrded or sligh y e.longate
( O:a is r.r+ to 1.18), thick, with a lolv or medium relative height of
ihe aperture surface (hamiD = O.25-O-35). Species ot the group are fre-
quen t diagnosed using insignificant diiferences in size and proportions
of a tesi, the change in ihe shape of chambers, a slope of sutures their
conwexity a.d widih. Morphogenesis of a group is reflected in the in-
crease of thickness, medium height of the aperture surface and the ove-
ra.Il diameter of a shell. The above qualitaüwe features change as weII.

Of interes;t is the most abundant group Leniiculina brlreckmanni
knovlI throughout the Late Jurassic because of its phylogeny. ll. our
opinion this group is a lineage originating from early Bathonian - early
Callovian l,enticulina paftula Hoffman (rig, :). The representatiwes of
the Volgian relate the phylum to those of Early Cretaceous. L. brueck-
r,anni iests are relativel-w large and u-,ickr,\,-alled unlike thinwalled tests
of L. poionica, medium to large in size with differentll' orLar,ented septal
sutures, in umbilicar area and on the wall surfaces. They are moderaiely
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or considerably etongate (D:d = 1.1a-1.45),thick, mainly wiih relatiwely
high aperture surface (ham:D = 0.35-0.61). The keel orr the peripheral
margin of the test is formed repeatedly. The evoluuon is displayed in the
change of ornamentation the dicrease of length and a relaiive height of
the ape.ture sLtrface. The size of the test changes i.regutarty.

The representatives of the groLrp Epistomina mosquen-sis inctuding
species 1\ith ori-q.inal two-Iayered 1!alt oi the test have a rounded con_
vexo-convex test (D:d = 1,.1,a-a.21; d:H = 1.56-.2.oa) with well deve.loped
Iamellar ribs in ptace of the spiral and septa.I sutures, a thin l\,ali havtng
thorirs or tubercles (FiC. a). The eworuüon of the group was .eilected
in the Callovian and Oxfordian in a more complex ornameniation, flattenne
test and nLrmber of chambers oi the last whor]. .Ard in rhe Kimmeridgian
(Epistonrina arkellj) ornameniarion became sirnpler, size smat.rer and a
number ol chambers in ihe last atrort decrease.l- The Earl_v Cretaceous
(Aptian-Albian) Epistomina spinuliiera Reuss -<eems to belong the phytur

A we.y._ large and comptex group Epistomina catlovica contains
17 species of the Callovian-Volgian age. Four tineages can be traced in
the evolution of the group. On the whole, it is moderatel]. or strong),
biconvex tests (D:d = 7"A4-1.23i d:FI = 1.43-2.Oa) rith a smooth &-all
and broad raised septa.I sutures. Apart frolr, size and proportions of
tests, the width of whorls, ihe r,\'idth of septal sutures, shape and extent
of chamber lobes are diaenostic characters of the species. The evolulion
of the group displays the increase of overall size and the chanoe i. the
outline ot a test, in the shape of chambers and sLltures,

In addition io abowe, there a.e phyla represented by a small
lineages of species. The affinib, is €vident from their morphology.

@ Stages in the ewolution of the fauri
is a principal criterion used for substantiation of stratigraphic boundaries,
The stages are related to the periodicity of geologjcal events and cau_
sed b)' biotic and abiotic factors, the former determines the evolutionary
changes proper and the laiter aJfects a peculiar aspect of the fauna,
u'hich is ob\,.ious but tes-s important for ihe purposes of zonat stratigraph

In our opinion, it is possibte to distingldsh the naiure oi evolutjo-,
narl' changes f.om tr,ose due to ecology may be sholving relations bet_
I\'een the deveropment of a pa]eobasin and the siages in the evolution
of foraminifera, For examples, the e1,otutionary feaiures of the Jurassi<l
foraminifers known from different parts of the East Europe may be .iue
io distribution of numerous species of the genera Lenticulina and Ntarei_
nulinopsis in the Late Calto.,ian, C.itharina in the Early Kimmeridgian,
Epistomina and Nlironowelta in the Late Kimmeridgian basins. Sporadic
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Fig, 5. -Appearing to disap-
pearing foraniinifer species
ratio in the Baltic Jurassic
(excruding transit species )
( after Grigelis, 1985a).
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appearance of the agglLLtinated species of faraminifera in the Upper
Callovian and Upper Kimmeridgian, genus Ophihalmidium in the Oxtor-
dian, abundant Lenticulinidae in reefal facies of the Nliddte and the
Upper OxJordian are also classed as the ecoloeic characters due to
Ioca] migratiori and the occupation of the emptl. niches.

Stages in the evolution of foraminifer falrna in the Baltic Late
Jurassic basirr are established on the ratioes of the appearing, Eurwr.-

ving and disappearing species,taking into account their abundance and
the change in their systentatic composition (Fig. 5). a'he data prove

that against the background of a fajriy
gentle (if it is approximatect) curve
showing the changes in the ol eralt
number of sFecres correspondrng to
an important stage in the ewolution of
the foraminifer fauna as a whole we car
recognize five stages: Late Bathonian-
Early Callovian, Midd]e Calloa-ian, tate
Callo..'ian, Odordian, and :kimmeridgian-
Earr;' v61g;... The earl)' interwal of
each stage is marked b-v predolr,inance
of nelv species (from 59 to 9? per
cent), and laier intervals are dor,ina-
tFd b' eLnr\.rng ond disalpearrng spe-
cies. Therefore, ihe stages are devi-
ded inio 12 smal] phases, f'wo or three

reach stage. The st.stematic corr,position of ioraminifers is not so Iess
contrasting because the evolutionary changes of this essentia.Ily unifornr
fauna mainly occur at a specilic lewel, and the changes in the gene.ic:
compostidon, with rare exceptions; are dlre to migration.

. The develoF,-
meni of the zonal stratigraphic scheme is based, as it is shown, on the
study of species biozones, their phylogeneses and stages of the evolrr-
tion. Hence the foraminifer zones were recognized owing to the detailed
.egional studies. alhey have the follo\Ning features in common.

The fo.aminifer zones of the Baltic Jurassic are established
using ihe co]nbination of species, a fairly la.ge number of species be-
ing in öur disposal (Fig. 6). The units are determined b_w the speci{ic
taxa distribution resulted from stages in their ewolution. Since the s;ys-
tematic composition of loraminifers shol,vs that the most import.lrrt featu-
res are persistant u,ithin the basin stl.died, and in generd] 1\,ithin the
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Boreal-AUaritic realn then ewotuiionary. change of species took place in
the same time and hence \ae can draw isochronous zonä] boundaries.
This conclusion is an important premise for the biostratigr.rphic correta-
tion of zor,es within a realm (o. u'ithin a province) of the distribution
of a single paleobiogeographic type of fauna.

Ahe s,econd important feature oJ foraminiler zones is a possjbititlj
to use for their substantiatio. the data on phylogenv of many retiab.le
species groups. Lineages oi many genera forr, a continuous succession

of species. Therefore, a zonation is based on index-species equivaient
not only to the o_ell-krrown biozones, to a certain step of a lineage and
haa.ing a certain populatior densitlr. Index-species hawe inte!.wa.I in a sec
tion corresponding to their complete biozones (Lenticunna cultratiformis.,
IJ. quenstedti or ir" kuznetsovae) or to an acme (L tLrricla, L. brestica,
Ophlhalnidium strumosLrn:).

The foraminifer zones haare at least tlvo important features. Firsi,
they have distlnct elements of phylozones but ihe former are Eubstan:
tiated by manl" phylogeneses and index-species of adjacent zones carl
be taken from ihe same or different ph)-tums;. A zonal scheme bäsed on
li.eaees }essens the importarrce of toca.l factors (ecotogicar including)
and auoi s for wider correlation, predetermining a continuous (stanaara)
succession ot intervals. Second, tbe zones, disclssed dre pot],tdxa ar,d
conforn to the Etratigraphic intervals of overlapping raflges of sever.jll
taxa. Ohe extent and the completeness of the substantiation permit to
rank lheri as biostratigraphic units of the Oppelzone t]-pe.

Finalll', the zonation is substantiated by the stages in the faunat
evolution. However, difiereni siages are interrelated with respeci to a
similarit). of their taxonomic composiüon. Hence, the choice ot a zonal
assemblage or comm'rni\ ewen the closest units (adjacent subzones)
should strong\' emphasize both their simitarity and differerice.

The study oi biozoneiion and phylogeneses gives the insight into
age succession and uniqueness of the composition of zonat assemb].lges
r,lhile the analvsis of zonat communities oI different age shows a tax.,rro-
mic rank and an important stage in evotution. Che subdivision of zonal
assemblages into components rnake possible ihe establishment of a simi_
larity and a degree of renowation of the as;semblages and to substantiate
a rank of a straton wich they determine. The difference and similariiy
between zones is ciearly refiected in a regutar change of appearing and
disoppearr! e species (Fis, . ).



The daia on the Ealtic Jurassic make it possibre to define two
gradaüons for adjacent stratigraphic units of the LonC coefficieni (RJ,)+,
1) when RL O.a stratigraphic units .iiffer to a rank of -<ubzonei, assem-
blages do not renowate considerabry (m.roo/n < 1a per ceni); 2) When
RL< O.a stratigraphic units differ to a rank of zone, with Rjr < O.2 boun_
daries of the adjacent zones differ grea y and ihe next assemblage is
renowated almost completely (m.tooin > 8o pe. cent), and with
RL = o.a-O.2 zone boundaries are sti raiher distinci, the renoa.ation
amounts to 20-65 per cent.

The Ioraminifer zanes far the Boreal Upper Jurassic are deiermined
iheir zonal assemblages based on the species lineages B-hich are fairl)
uniform within the Boreal-Ätlantic pateozoogeographic province. These

9

Fig. 7. The structure
of tbe associations
and the stages of th€
dewelopment of fora-
minifers in the Baltic
Jurassic: To the
right - the curves
showing the change
in the overall number
or species (1) and
of the first appearan-
ce species ( 2 ) (after
crigelis, 19asa ),

0 ra ?! 30 a.n

where C, the number of species common
, Ior 2 assemblages; nl , the number ot spe-

cies in d Iarger asseinb,lage; n., rh€, r,umber
of species in a smaller assemUlage; m, ap-
pearing speciesi n, the over.rll numb€,r of

?! t 030 2!

c(n1 + n2).1oo
- 

z ( nr.n, )

*RL =
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stratons differs in ratioes o1 intransit anct iransit sp€cies, aFpearing and
disappedring of ceriain levels, which allows the rank of a zone and to be
objectivei-v ässessed. An accurate djagnosts ol zonal assernbtage defining
a giwen zone is ver_a important for a foraminiier zone determination.

The zonal for.,miniferal scate for the Upper JurElssrc is evotuiionar).
by nature and pol]1axa bw its conient"

T] p Biostrot.(-apnrc Corretätron Criterio. Amor g dir,erent Epo.oacnes
to biostratigraphic correlation of *,e Meso-Cenoz(--ic, including Jurassic fo_
raminilersr the best .esuils are provided by a method of assembia-ees (con

mlri-tiiies ), whose conclusior,s may be verified and refin.d by a quantiiatiwe
rLsassmenr I C,: eetrs, LoAla ).

There are regional e.nd irrterregional correlatiorE.
The deternrination of specific cor,,position of locar .rsseInblages withjr

a paleobasin, their con]pariscr, and establishing of tocal zones shoulcl pre_
cede a regionai correlation. lhe data availaLte torm a basis for a regionat
corretalion. It invola'es tie anal).sis of ihe cor,-,rrosition of zonal corr,mur,ities
not rel.lted io a particu.lar sectron Mithin e range of a bjogeographic type
föuna. The cornparison of cor,munit_v compositions pro\.ides to groünd a rar,l
of regioftal zones alrd to assess a sir.ilarit]. and differences of their spe_
cifrc conlent. The objectivily of the dssessnrent is !-eritied bv the calcuta_
tion of the cor7.rlunit-\- coefficient.

The interregional ccrretation is used for different paleogeographic
realn,s and !-arious foraminifer faunas. Naturaüy, th€. correlation criteria
will be different. For the Jurassic foraminifers corretative tevels may be
distiriguished where the rnigration and shilting of the paleozoochoric bolrn:
daries tEke place or r^.here indiwidue_t species to straddle biogeographic

aahe data a\iailabte aUovr's Lrs to drau, e conclusion that regional
correlation, practicaLli, is the corretation of zorral communities using ta::a
cor,mon for adjacent regions. In case of the interregionat correlcition we
use those areas ar-]ere zones of adjacent regi(rns i.e. various pateobio_
geographic prowinceE are established. The I?echora s-vnekrise (,,West_East,
correlation) and the North Caucasus (,N o rth-S olrih,, correiation) ar€ such
regior-rs for the zonai correldtion for the Upper Jurassic of the East ELjro_
pean platform and adiaceni areas.

European Platfornl. The zonal subdiwision of the
East ELrropean platform by means of foraminifers

Correl.ition of tlre Jlrrassic Zori

lll_e qeq!,C!g" of Foraminif er Zones in the

Jurassic deposits of
l{as carried out by

the
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group of specialists during the perjod of 1970-1979. As a result, the
first zonation for the CaIIof iar,-Volgian was ädopteci.((}rigeiis, ed., 1982).
A standard succession of foraminifer zones in the region was fol.lnd and
it was correlated with biozo.es of index-sF,ecies and zonal specieE, rr.an)'

of wich are repreEented by a ceriain part of a giwen phylum (labte r).
The Correlatiofl of Foralilinifer Zones of the Egleal Realm. The

criteria of the inte.regional correlation help to understand and assess
the possibilities of correlation of ihe Juressic for.rnrinifer zones .within

the USSI?. It is based on the zoogeography of the Jurassic foraminifers.
There äre three main t]'pes of the Jurilssic benthic foraminifers forming
the rargest conLmunities. The distribution areas of foraminifer faunas on
the r^.hote cornpl] with pal eo z oogeographi c zonation of the Jurassic seas
.ecognized using other faunal groups: C-vclarlmininae - Pavonitid type
occurvthe Teth_vs redlrr,, Nodosariid - EpistolT.inid tl'pe in the Boreal-At-
lantic area, and Nodosariid - Ammodiscid fy-pe in the Arctic area of the
Boreat paleozoogeographic reetu, (Fre. 8). Notal, essentiail), Nodosariid -
Epistominid falrna is found in the Southern Hemisphere. The zoogeography

Fig. a. The Tethyön
and Boreal realms in
Tithorlian-Volgian (t ),
callo\-ian (z), e.tn"-
nian (3), and Pliens-
bachian (a) (from
-\-.Haltar-n, rSZS) I ir'e
distibution of f oram!,i-
fer faunas (from V.A.
tsaso!', 1974):5 - Crc-
lariminir,ae-Pavonitid
type,6 - Nodosarii.l-
Epistominid lype, 7 -
Nodosariid-Ammodiscict
R-p", I - loraminifers
in Notal ( ? ) area (chief.
l) N odosariict-E pis tor.i -
nid §-pe ) (after crleelis
1e85a).

of the Jurassic foraftiinifers was also studied b). Ur.A.C.ordon (19?O),
who established shelf and Tethyan communities and distinguished faunal
t}.pes by means oi dominant taxa. He has not studied the Arctic faunas.

The foraminiferal fauna discussled is equivatent to shelf comnruni-
to the Nodosariid - Epistominid fype, tentatia.ely catled Boreai
on the basis temper€rture of ther. enwLronmeni (moderäte positive
temperature) thev shoutd be classified as sub-BoreEr (sub-A an-
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tic?). J. Th. Groiss' (1976) corrcept o{ the Bo.eal fauna is wery similar.
His; soutlrern boundary of tl,e ared fo. the Oxfordian rurrs froirr the Pyre-
nees along thc.\.Ips, Dinarides to the Crimea peninsula,

The abowe sho\ls thai in case oI ihe interregionat correlation of
the Jurassic fo.aminifer zones tilio conditions are to be taken into accoun
1) prowincral zoires and 2) faLtrna of the same type. According to the
first condition by means of ihe Late Jurassic benll-ric forar.Linilers are in-
terregioriaUy correlated zone-b_v zone; accor.ling to the second conditiorr
the direct inte.regional correlation onl.)' is used for indiwidual Ievets in
differer,i a.eas e-ithin a single paleoltriogeographic prowince (ror exanpte,
Boreal-Auantic and Arctic areas of the Boreal Realm, represented b).

difterent foraminiferal faunas)(rig. S). For ihe .:orrelation of zonal units

Fig. 9. lnterregjonal co;relation of the
Upper Jurassic zonesi 1 - Nodosariid-
Ammodiscid typei 2 - Nodosariid-Epi-
stominid \-pei 3 - Northern (mixed)
subtlipe of Cyclammininae-Pavonitici ty-
pe; .+ - distribution of Noc{osariid-
Epistorninid and Cyclammininae-Pavo-
n.rio types aller C'rigelis, 1985d).

of pro!inces or realms belonging io diifererrt paleobiogeograpiric areas
r!.e carr use adjacent regions where horjzons yielding mixed fauna are
found, in case, ol the lJale Oxjordian those are of north wesiern marsins
of the Donets basiL or the North Caucasus.

The Calloviari, Oxfordian and Kimr,eridgian foraminiferat faunas
oI the East Eu.opean platform, the adjacent N,Iangyshlak and, tlre pecho_
ra syneklise including, cah undoubtedl)' be ranked as the Nodosa.iid-
Epistomir-rid b.pe. Using the accepted terr,inology we assign these .egions
of the Jurassic epicoritinental sedimentation to the East Eüropean pro-
vince of the Iloreal-A antic Realm. Based on raxorlomic corrposjtion of
the assemblages and common featu.es of the communiries, the East-
European-Nlangyshtak and Pechora subprovi be recognized
however, the differences began to disappear in the I<immeridCian (FiC.1O).

The Callovian and Oxiordiarl fora_n-,inifer communities of the sou-
the.n parts of the USSR excepüon for endemic Litlrolict-Nodosariid taura
of the South West cissar, can be atso classified as the Nodosariid _
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Fig. 10. Che ta.r.onom
composition of the
Upper Jl-rrassic fora-
miniler assemblages
in the East Europeal1
prowince: A-agglutina-
ting; M-ivliliolidi N-Nc
dosariid; C-Ceratobu-
liminid; S-Spirillijid;
P-planktonic;I - the
number of genera;
black - the number
of cornmon taxa (after
crigelis, 1945a).

Episiominid §pe, V.N.S6cks 1rs:l) ana A.Halram (19?8) ättribute il tc1

a wide southward r,igraliön of the Boreal faunas in lime of the extensive
Calloviarl tr€insgression and to the expansion of the Roreal Realm. The
southern element.s represented by ihe gehera Alweos,epta, E1'erlicycl.rrn.
mina, Torinosuella, NeulilocuLina appear in the foraminifer communities

of boundaries of ihe Tetr,yE shifted North in Late Oxfordian-Earl)' I<imme-
ridgian time and conijnue to exist till the end of the Jurassic. The re-
presentatiwes of the Feurtillia and Prenderina genera species of tr'e Glo:
bulina, Eoguttulina, Trocholina genera unkno'wn from the East Euroi.,-.an
platfornl make their appearance in Tithoniarr tirie. Inspite of the pres,en-
ce of son,e European species in tl€ Volgian prowince (Leniiculina, Sara-
cenaria, Epistomina) important for correlation, ttre Kimmeridgian-Tithc,nia|
fauna of the southern USSR should be assigned to the Northern (n:jled)
subbype of the therrdophilic tropical falrna kncurt as the Cyclammininae -
Pa!onitid type which inhabited the Tethyan paleobiogeographic realrrr.

The Lete Jurassic foraminifers of the.astern and northern USSF
are represented by the Nodosariid - Ammodiscid t}'-pe.

t-57
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The.ibove däta permit to correlElte the Jurassic foraminifer zones
of the USSR in regions beloDging io different paleobiogeographic areas
of the Boreal aind Teth-van realms. The data usect for the compilation
of the abowe schemes pro.,-ide corräiative lewels, h.ictr .(in be further
involwed into the siräti-qraphic foraminifer..l scale for tlre entire Boreal
Realn1. Such lelels are clearl_\. defined i. some provinces (c.igelis,1982)

The firsi level is represented by the Lenticutina cuitratiformis-
Lenticulir,a pseudocrassa Zone'Ln lh.e Nliddle Caltovian of ihe East EL:ro-
pean platform ancl Nlangyshlak. Cor,mon species (Lerticulina pseudocras-
sa, L. poloriica, L. 1äta, L. cr^Itratiformis, Pseudotamarckina rjasanensis,
Epistomina mosquensis) dl1o1,! ihis zorre to be reliabl:,. correlated with
the Sigmoilina costata-IJenticulina lata Zone of ihe Niiddle Caitol,ian of
the Cäucasus, Above comes the Upper CäIto\.ian Lenticulina tumida-Epi_
stornina etschankaensis Zorie it has index-species common of the East
European province and the souihe.n USSR. The common specres are:
Lenticulina tumida, L. uhligi, Pseudolamarckina rjasanensis, Epistomina
mosquensis and E. elschankaensis. The similarii_v- of the Middle ar-td

Upper Callo.,-iar, zones in these regions conplies v;ith the idea about
the distribution of tl-.e foraminileral t.,una of the Nodosariid - Epistominid
t-vpe in the Caliovian.

Between ihe Easl Eu.opearr and Norrh Siberian provinces in tr.1e

Calloaaan onlt. one co.retative tevet (in )e 1o.ß,er Lower CaIIovian) ca.,
be used, here comnron sFecies r.rmmodiscrls pseucloinfimLrs and Riyadhetia
sibirica are found in the A.cticoceras kochi zone of the pechora s.r.-e_
klise and on the West Siberian plate. This foraminifer assemblage is un-
knoü,rr fron, other areas of the East European platform. The bour,.rarl,-
bet!\.een the Boreal and alethyan realnrs at that time u,as in the north
like in ihe Bathonian (50- N) and the pechore s\rnectise !!as a part
of the Arctic area.

It should be noted, that thermophilic species (ar,d stenobiontic?)
representdiives ot Ceratobuliminacea (Epistominaj ps eudclamarckina ) and
Spirillinace"-, (Spiriuina, afrocholina) are eibs;ent from the Nrid.l]e-L6.te
Callovian foraminifer assemblages in the pechora synecuse. In the Ox-
forclien the faLma of the East Europe...r, province and that of the Niedi-
terranean area still remains similar where u,it], except for ihe c,aucasus
foraminifers appear in the St§'i depression on the south-western margin
of the East European plaiform. Ho\\'ever, the faunal colllposiüon begins
to change. alhere remain common species: C eratolamarckirra speciosa,
Lenticulina brueckn,anni, L. cornpressaeformis ir, ttre Eart-v OxJoroiani
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'l)rocholina transvers.-rii, Ophtharntidium drlatatun), Episiomina nemunerlsiis -
in the Middle OxJordian, L. rl]ssiensis, L" attenuEita, E. rremLrr,er,sis - rn
the Lete Oxfordian.

The southlvard migration of some species is observed. For exam_
ple, the Calloviarr Nlarssonella jurassicä ir1 the southern parts occurs ir1

the lower zone of the Orjordidn; the epiboles of the species Trochotina
transversarii and Episton{na nemunensis are shifted bv one-two zones.
upwards. The above can l:re ascribed to northwa.d shiiiing ol the boun-
daries öf the leth-van .ealnr, wich is also confirmed by the dppearance
of the lvlediterrar,ean genera in Sti-yi depression (Arveosept- jaccdr.ti,
1v-.ies.,enclothyra izjt niana) and on ihe north-westerrr margin of the Donets
basin arrd in ihe Dnieper-Dcnelsk trolrEh (Niesoendothyra, pseudoc).c-
I6r,mind) rn r"e Lr'F oyro, .-dr,.

Thus the O)a:orciian foraminifer zones of the E.,st European pl.ltform
ancl the solrthern USSR according to the daia alr..ilable cannot be reliabt_a
correlaied. For example, the zorre Ophthalmidium sag tum-IJeniiculina bm_
eckn,anni-E pistornina volgensis the level easity discernibte or, the plat_
iorm car,not be recognized as concern.s zonat asserr,blages in the soL,-
therir sections. Hosever, ihe est6,blished shifting of ilre boundary- betlr.een
the Eoreal ar.i I'eiht'an rea.Ims as ueU as rnixe.l f(.raminifer.ll fauna of
the sub-Boreal (sLrb-Teth],an) b-pe aIIoh, !he correl.ition of the Upper
Jurassic sections of the areas. The Dr:jeper-Dorretsk trough, the Crirr,e.,,
the Stryi depressior,, tlre Precaucasus, the llort|rern margin of the
Geo.gian Niassif are the prornising regions for ihe corretation.

In the Kimmerjdgian foraminiferat faunas of the East European
provir,ce and southern regions are represented by different ttpes: Boreal
and Tethyan. Therefore, .respjte easllv recognizabte thro;ghout the Eo_
real-Atlantic area (and in the Volga and porrl..ind provinces) the Lentj_
cul.irr.1 kuznetsovae-Astacolus r,a.jor-Epistomina praetatariensis (tne Lower
ts;innericigian) and pseLi.tolamarckina ps eudorjasanensis-LJaproptrragmium
monst.atus (ine upper Kimmeri.rgian) zones in the .Iethyan reatnr on1t,
occasional Eoreal forms such as Lenticl-rlir.ra russiensis an.r L" tun:ida(?)
are kno\an in the Louer Kihneridgian trorrr the norfliern margin of the
Georgian lviassif .,,\'hich makes diflicult the ciirect correlating of the areas.

Newertheless, tlre Lou.er Oxfordian C eratolamarckina specrose_
Ma.ssonella jurassica, the Middte O)'Jordian Ceretolan,arckina subspe_
ciosa-Trochotina transversarii, ihe Upper Oxforcrian Alveosepta jac.,a.dj_
Epis;tor,ina nemunensis, and ihe Lower Kimmeridgiän A.h.eosepta perso-
riata-Torinosl..ella peneropliformis be recognizecl and correla_
ted throughout tlre entire the southern USSR.
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In the Oxfordian Nodosariid - Ammodiscid f.runa coniaining Lenticu_
lina subpolorric.{ cerke ei Scriaro\skajd, r,. invoivens (urisniou,sj-i ), L.
compressaefo rmis (Paetzos) conmon with European specjes stit] occur
in the northern and eastern parts of ihe North Silrerian province. How_
ever, on the whoie a pecutiar taxonomy of the Arcric type fauna (no
represer,tativ. of the Euperf antil_v Ceratobul.iminacea, SpiriuirLacea ) sueeests
a considerable biogeographic isolation.

In the Laie Oxjordia., the influence of sub-Boreal forms becomes
evident in the norihern AuaDtic seas of ihe E.,st European provrnce,
however, the west Siberian species Recuruojdes disputabitis occurs to_
gether s.ith index-species LenticuLina russielisis and Episromina uhligi
in the Pechora basin, permiting the correlation at the rop of the Oxfordian.

In ihe Kimmerrdgian the composition ot foraminifer assenrblages
becomes unilorm in the Boreat-Atlantic area. The Leriticulina
kuznetsovae-Epistomina praetatariensis zone is kno1vn from the Early
liimnieridgian of the pectrora s}'-necrise; in the Late Kimrjeridgian, the re_
presentatiwes of Pseudolamarckina cor,e into the North Siberlan p.ovrnce

via the Pclar Transural area they permit the correiation (using -acar,_
ants) Pseudolamarckina ps eudo rjasa., er,sis and ps eudolamärckina lopsi-
ensis zones bet!,.een the Eaqt ELrroFean and NorÜ, Siberiar, pro.'rnces.
llhus, ihe Peci.rora s_vneclise and pcla. Transural area are the areas
most imporiant for uest-easi correlation.

From the discLrssed criteria for ihe biosirätigraphic correlation and
ihai of the zonal ,-:nlts it is inferred that lhe interregionat correlarion of
the Upper JLrrassic deposits by means of benthic foraminifers can be used
for sim ar lewels, defined by the biogeograph_w of foraminifer faunas as
weII as for area ].iel.tring mixed fauria, controlled the sttifiing of the pateo_
zoochoric boundaries wiih time.

A strikirlg taio.omic diversit]J. of the r^€Ilknown Jurassic foraminifers
provides the mjnute subdiwision of sections a,d .etiabte recognition oJ

foraminifer zone of ihe Bo.eal shelf area (-artea by a raiher uniform se.r.i!
mentogenesis) of the Boreal-Atlanüc provinces. Because of these reasons
the discussed area havi.g of the stage stratot-vpes seems the most prö-
mising for ihe ed;lb.Iishmeni oi a standard succession of foraminife. sira_
tons. Therefore, the Boreal-Atlantic area are considered as standard sec:
tions for estabtishing of provinciai zones and can be used in future fo.
ihe Juras,sic chronozorral scaie based on forerminifers.
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Encfosure 4

The MiddIe and earl:' Upler Jurassic succession at SengenthaL,

southeln Eranconian A1b, Getmany.

ReDort of a striatiqrapl_.jcaL investigation sr.tpported by the

lll-Lten1ational Subcomnission, I 985-86.

J H Callomon iUniie!si.! aoiL.ije LonCon) and

G Dietl lSrdar:icies |.ii."E ert;t f!.lr itaxurktLnde, Siutlrga"r)

The iurassic of Franconia has provided one of lhe foundation-

slones of generaLized Jur]assic slratigraphy since the earliest
tines of qreology- yet good exDosures in the tower and l'jidd1e

.Turassic, Lias and Doggea, or Black and Broun Jura, are

relatively uncornmon- Hence, although the arunonile faunas have

been abundantfv described, fe..,r ha.,.e so far been recorded ftom
rneasured sections with the st).atigraphical Drecision needed for
modern revisions ln the :ramsrork oi rider, extraregional
chronostraii.rraphic cotrelations. The excursions associated

'.,7ith the International Symoosir.r]n held at Erlangen in l9B4

,rovided an oDportunity to see a frne section ranging from

Bajocian to Kimneridgian exnosed in quarries for cement-making

at Sengenthal near lteu-'xarkt, ,10 kri SE of Nilrnberg ((OLB, I965;

GROISS, in ZEISS, 1984, ed-, p.I57, r62). The assenüfed

soecialists cortld recognize so many features '"rith '"/hich they

were Darticularalv !amiliar that it was decided to olganize a

fur:ther, more extended visit to the locality, to undertake a

detailed stratigraphical study of the succession. Accordingly,
tno visits each of three davs were made, in September t9B5 and

April 1986. The parlies consisted of G DIETL and

H-J NIEDERHöEER (Staatf. i,iuser.l,n filr Naturkunde, Stuttoart),
A GALACZ (Budapest) and J H CALLOI.ION (London) , abfy and
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enttrusiastically su?ported by M KAPITZKE, P RfIDELE aod

i1 RTETER (Stüttgart) , R HUGGER (A1l,stadt) and K N PAGE (London)

over a thousand ammonites lrere col-fected in place and are no!.7

Stuttgart. llany others, particularly in the soft sediments of

the Callovian, that could not be recovered were identi!ied

in the field or Dhotograohed. In addition, the material thus

obtajned could be successfully conbined l{ith a considerable

further collection made in situ c'/e. sone l'ears by ll GRADL

(Nürnberg) under the supervision of A zEISS lErLangen) .

Ärrmonites in the CalLovian are not particularL-\' abundant or

,e11 preserved at Senoenthal, and a cclfection put iogether in

this \,iay over an extended ?eriod therefore coiltains many forms

that lrou]d not have been found du!:ing iusc tr'ro brief Yisits.

Thrs colLection is noir in the Pafaeontological Institute of

the Universi tl/ of Erlangen.

A detailed account of the section is being pubLished

(CAi,Lcl4oN et al., 1987). Aclive 'rorking for cement_naking was

discontinued in Sumer 1985, and the exDosures are raDidly

being obliterated through infilling r,rith r.efuse.

Slrrnmar.T ot resul ts

The successj-on thiough the lliddle Jurassic and Lhe UDper

Jurassic to the toD of the i"1idd1e oxfoidian is hiEhll' condensed.

Frori the fir:st horizon ,,nith an'nonites in the HumDhriesianLlln

zone to the top of the Bathonian is barely 2.8 m- The whole of

the Callovian spans 4"5 m; the Lovrer Oxforalian (incomplete) 0.4 n;

and the Middle Oxfordian (a1so rncomDlete) 0.7 n. Yet with

the exceotion of the Sr.rbfurcatum Zone of the Bajoclan,

representatives of a1I the othel 19 standard amrnonites zÖnes

j-a
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Ci.:hatona which ranged upr".ards, to be joir.ed slightly higtret

by d. fd" ) garant.lana. Thas associatron rndicatEs excLusiveLy

the 1o\,7est, Dichotona Subzone of the Garantiana zone- of the

intervening, highest parts of the Hurphriesianum Zone and the

whole of the Niortense/subfurcatum Zone there is no indication,

although the occurrence of some rolled pebbles at the level of

overlaD may attes'. to their foiner presence- Hiqher ?arts of

Lhe CoranEro '- Za .. d' e a1-o : issir l.

Aller a sharp break ther:e !oLlows l:he brick_red iron-oolitic

"Parkinsor)i-Oo1ith", Iorrg famous :or the richness and pleservation

of ils fossils. The aruronites have been described on a number

of occasions (DOPN, 1927; SCIiMIDTILL & KRUMBECK, 1931) ANd

indicate the Parkirsoni Zcne cf the Upper Batccian. The bed is

divisibie into three par:s, eaci'l reDreseniing a dislinct faunal

horizon. lhe lo',iest tro, designatei successively as the horizons

af Pdr<i",aanil ie2:es;:r and. :. .er::..-;js resnectiveil,, indicale

lhe (middle) Parkiisonl Subzone (TruefLel Subzone in Anglo-

Norman üsage) - the thrrd contains +-he fauna oi the (top)

Bomfordi-Subzone, terninating the liDper. Bajocian. of the

(lolrest") Acris Subzone (stili included in the Garantiana Zone

in tsr-itain) there ',ras no sign.

the Bathonian begins with an iron-oolitic marfy limestone

only 5 cn thick resting directly on the Parkinsoni-ooLith. It

contains an unusually djverse fauna o: the Iloi./est) Convergens

Subzone of the ziqzaq zooe, including Pa"kinsonic conret genE,

ar!cetites, Proceriies, Siemiradzki,a a]:,d Cadamites. The next

40 cm of marls contaj.n crr\is]ned l4c?phaceres, Ebralicetas,

Perkinsania la?daice?as) and Pracelites of the llacrescens subzone.
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There follovs a hiqhly condensed bed 10-20 cm thick containing

the anmonltes of the highest Darts of the Lolrer Bathooian, such

as P. (0raniceras )'j'!!uttbiLa3d, a.!:. ileatilensis, !-s?hit1.ti1.es

t enit.i, l. i catu E, L i s s a c e ? d s p s 1:. i, a d'; s c us ar]d 0 e - ( P at o e c o I r a ) s : c s )

frsrlls, as well as those of the niddle and late )4iddle Bathonian.

mainly Iriires and !.|ct';s1:ceras, indicating the Subconllactus and

l4orrisi zones. There uas no evidence of the praogracilis zone,

At some places the Lo'u/er and Middle Bathonian faunas could be

sepalated stratigraphically in correct sequence. Elser.rhere

thel, appear:ed to be conpfetel\, mixed, probably through intense

bioturbation, the implication beinq that the sediments remained

unconsolidated for ver:' lonq periods of tine,

The UDper Bathonian is also relatively fossiLiferous bl'

south cerman standaras. The Orbis Zone ap?eals to be represented

by t-"ro faunai horizons. the Lo"rer of these contains, besides

aütochthonous eLements, cccaslonal aolled and encrusted arunonites

derived by rewcr:king iron .he Lower and u1ddle Baihonian belolt.

The Bathonian terilinaces ,Iih a non-condensed concietionarlr

oolitic lilnestone, the "orbis-Oollth". Although only sDarsely

fossiliferous, it has yielded a significant fauna thanks to the

extent of the exposure- This fauna includes a nurnber of

importanl elements. BesiCes Perisphinctids of stilf unanrbiguousLy

BaLnonian aspecE, Lhe omronesL aJtronrLe Ls o.'r '. r' c' s.

The rarer, ancillaay foms incl,lde Bull-atinorpkit5, P?ahecticoceras,

Pa?oecct?auBtes, ilettigdt.niil, soire sma1l but authentic

Mac?acephal'ites and, most surcrisingly, a specimen of Xepple"ites

close to foms known hitherto on1l. from the Boreal uoDer

Bathonian of East Greentand. The fauna oi the Orbis_oolith of

Sengenthaf thus conslsts of a mixture of Boreal, Sub-boreal and
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Submediterranean provincial elerenLs. Because of rlts exceitional

interest and its inplications for palaeobiogeograohic connectiong

and cLose colrelalions between Boaeal, Nr^l Eurooean and

Submeditellanean standard zonations irr the Upper Bathonian, ihese

faunas wilf be fullv described and discussed :in a se?arate

publication" Theii evaluation is currentlv in progress.
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Callovian (J 11 CAILOI4ON )

The Bathonian-Calfovian boundary was carefully examined along

300 m of continuous outcroD. The topmost bed of the Bathonian

contains alunonites of the Orbis Zone. It is inr.mediately

overalain by the lowest member of the Macroc epha 1en-Oo I i th wlth
Ieriielites ie?ple"i, ',rhich characterizes the basal Callovian
over much of Eulope, particularly in Swabia- The boundary is
very sharp afthough the change in facies is slight. ft seems to
mark a non-sequence cutting out the Disc:us Zone of the top ost
Bathonian, unfess the bed belo!,,/ the break ahjeady betongs to
this Zone, the characteristic Ci!.ianlcetes heing absent on

ecological grounds. The marly, ier.ruginous. oolitic
:lacrocephalen-Oolith, 0.60 n thick, is subdi.Tisibfe into several
clenrly separable unias, r-he hio:!esi oi '"rhich contains, besides

an abundance af ll.:tcro.z.r,1:i -..t, r:are :aioc.?as and G;Jrricrr.r.l
of the fower Calloviense Zone. I: is terminatei bli a sharp

break anC major change in facies, to be fcliowed by the so-called
" Ornatenton " -

The "Ornatenton" consists cf ,1.0 m of monotonous and vety
uniform fine-gra.ineai non-oolitic siltstones lrlth only mrnor

constituents of carbonate anC clay. 1t is subdivided into a

number of distinct units separateC b_\, sharp but inconsptcuous

boundaries probablv narking minor breaks in sedimentation.

More impoatant breaks are sugqested by layers of phosphatic

concretions, pebbles and glauconite, although the litholoqical
boundaries have been destroyed bv bioturbation. But the main

indicators of time are lhe arnmonites. The 1olrest 0-20 n, stiI1
somenhat oolitic and with bored pebbles, probab.Ly by reivorking

from belorv, contains SigaLcceras arLadaiun, i{asnoceras anter.:a"



ar\d l,lacr.ocephalates tunidus, indicatinq the Enod.itum (top)

Subzone of the Calloviense Zone" Thereafter, both Jason and

Coronatum Zones are well-aieveloped, the Latter marked by

numerous large and well-preserved lrjlnnocerd.s. The Lop

Coronatum and lowest Athleta Zones appear to be high-Ly conde.sed,

but thereafter the rest of the Athleta Zone and the Lafiberti

Zone are well-developed, Lloth Subzones of the L&nberti Zone

l -.r9 le-r'll re oc'rizeaLle.

The provincial affinities of the a.runonites are predominantly

Boreal thrcughout the Ca-L]ovlan, so that the most apptoDriate

chronos trat igraphi c classificalion in the region is the standaid

Sub-boreal zonation of northern Europe. Submediterranean

eLemenls such as Reineckeiidae and ODpeliidae are iror.Tever

sufficiently common to permit als:\ close correlation ith the

Submediterranean standard, as worked out Li1 i,restern France.

Besides anunoniLes, the rest of the fauna is !'ery srarse. It
seems unlikely that Franconian biostra:igraDhv ,,/iL1 add much to

the exrsting sLandards in the Callovian.
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III- Oxfordian (J ll CALLO&rON)

The top of the Callovian is marked by another sharp change rn

facies. It is fofloireal by less ihan half a metre of daik. soft,
glauconitic, silty clays mucb bulroned b\l Chandriies and

containing nov/ a fairly abundant benthonic fauna of bivalves.
Sparse amnonites indicale a Lowe-r Oxfordian age, frorn the

Scarbuagense Subzode of the Mariae Zone to the lowest, Bukovrskii

Subzone of the Cordatum Zone. These clays are truncated bl' a

major disconformity narklng the sharp chanqe from Brown to

White Jura- They are fofloived by highly glaucoititic, condensed

calcareolrs marls ol marly limeslones beqinning with afiunonites
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indicating the Antecedens (upper) Subzone of the Plicatilis

zooe in the lliddle Oxfoadian. The disconfor:nity has therefore

cut out most of the Cordatum Zone and the Vertebrafe (lo\,ier)

Subzone of the Plicatilis Zone. These refations are regionally

widespread, throughout most of Eranconia and Sirabia, and one

has to go south as far as the Swiss border before the rnissing

zones are found again (see revielrs by ZEISS, 1984, IIUNK & ZEISS,

1985). rn this respect Sengenthal has addeai nothing new. i,,Ihat

it has provided, however, is an unusuallv clear opportunity to

examine these 1or.7est qrlarrconitic beds of the t4iddfe Oxfordr,an

in detail- They were exposed over a large area as the l^/orking

base of the uppe! quarry.

The "Grünoolithbank" has been famous for its dimonites

since the time of GüMBEL (1855), ,rhose Annanites cii!c"a.Liltiicus
was one of the earliest new species of Petaarhil.,.:ies La be

added to 1,{hat ,as up iro then still a short list, dominaled by

,1nn. p1"i.dti:l-ir ara. A-nn. i';?i... ,qnother species most of whose

type-series came from +-hese beds 'ras ifln. na:!l,e!il Oppel (1863).

The most comprehensive description of the fauna was given in a

monogiaph by DORN (1930). Unfortunatell/, however, although he

gave descrlptions of a number of sections, including one not

far from Neumarkt (p.1.16, Profil III). he recorded neither the

localities nor lhe horizons from which his natelial cane. This

has noi, been largely rectified by ne\,/ colfections :rom

Sengenthal. The 70 cm of marls and limestones could be

subdivided into five beds ln iehich four successive faunas

could be clearly distinquished. The main elements are:
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IV. Pey" (DichaLofi.)cer.as ) blfurcaflls (öuenstedt - auctt.) (abundänt

?linavg;niies e"oL":cus {oppel) lMl - stel1a?hunahus {oFpe1) [1n]

Cr:egoru ceres ir?rqLet (Rilian) lMl

lal - Per,. (Dichotanosphincte3) ct. and aff. uartae Buko\./ski

- ( Dichotanoce?as ) steracrcLoides Siemiradzki

1I. Pe?. (Peyisp)linci eE) na!lei"ii loppeT)

i?.ts eca s idtus Enay

!.rathiePi polanicus Mal inowska

- ( At,,reinonxan.:tes ) boreaLis Malinor,vska

- ( Subcii s co sp h":nc t e -c ) kveui.zi Sterlitadzki

niza-oire S iemiradzki

- (01-chatonaschinctes) .1-i"abe1,hae de Riaz- and spp. aff.

r,r,.-r rc, Buko'rski

Cre g olay ce!.as rirzi Grossouvre

Ca?diacetdE ei..1i,diun (Sowerby)

f. Pe?. (Pe11:sph1:nctes) ci.t,atoci,iit1-.ras (Gt1mbe1)

- ( Dichatancs?hf i1cl-e s ) anteceCens Salfeld

- (y,"anaasphinctes ) 3p. cf. p\.aniscuus Bukowski

Afthough the lithologies once again indicate a strong degree

of conaiensation, the iaunas qive the imDression of being qurte

homogeneous, i-e. rerresenting each only a relatively short

peri"od of time. Fauna I clearly represents a horizon in the

Antecedens Subzone of the Plicatifis Zone. Therae is no sign

of the Parandieri Subzone of the Transver:sarirjm zone as usually

understood and well characterized in France and Britain.

Fauna II is of considerable general interest- The l-ist of
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:rerisDhincted morphospecies could be considerabll. extended,

for there are lntemediates betl.reen almosl aLL of the ones cited;

yet they share connon nuances in the style of ribbing, suggesting

that they are cfosely related, Drobabli as no more lhan variants

of a single (dlnorphic) biospecies over a narrow stratigraphical

inte!val. This helps to establish the stratigraphicalfy welf-

defined identity of a fauna whose nenbers have Long been known

lnCi1iidual1l, :rom scattered iocalities over iluch of Eurote,

where they have usually been includeC in e raiher comDrehenslve

Parandieri Subzone. Although some fcr:r.s, here assigned to

a. tand.cüe, bear a certain resemblance to the subgenus L.lrcheri.t

tlrere are systernatic differences in lhe dif f er:enliation of

priinary and secondarl, ribbang tha]: are easy to recognize. No

tr.ue l:drciter';a was found at Sengentl:a1, indicating that the

Schilli Subzone oa lhe Transversariurn Zone is also missing.

Eaulias IIl and IV clear:Ly represerlr the Stenocvcloides and

Grossouvrel Subzones of the BifLl:car,,rs Zone in ahe current:Ly

standard Submeditetlanean zoiLataor and call for no special

The thin green and yello'ri beds of the Middle Oxfor.dian

are im.nediatell/ foIlo."red bll sone 30 m of thicl< Upper Oxfordian

and (iru11eridgian while llmeslones and marls, IargeIy in algaI
and sDonge-reef facies, which 1,{ere not exaiined further. They

have been sulnma]:lzed b1, ZEISS (1977) and GROISS (1n ZEISS, 1984)"

A-rl EDipeLi:aceras ind.icating Bimanrmatum Zone was found already

in the lorvest 4 m.
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Enclosure 5

BEIET ANNUAI REPOPT I9A7

**"T@: 1980-(1986) olt extoaded t.rr

Achieverent. of th. Proi6ct Ihi!, Year

(A) nes{c Ch.rt! Pro-iact -- 8de., O. B. O. lrer.tertaDD aid
Ä. C. niccardi

the follonlDg.5.attu.criptr. d..11!g rlth thc Boyi6t UDlo!a.d Chi.Da, .re lor i! pres. (llesBletter. oE StratigraDhy):
I. Soviet UDion: I.. Loler aad.tiddlctoo Jurr..ic of th.

Xorth-Ba!t.
Ib. Calloyl_Ea ard Upper Jurer!ic of the

lforth-Ba. t.
Ic. lr.onitee ald bivalve. of the far

Ba.t,
Id. Eadiol.ria!. of the Far ßart.
le. ADonl,tcr, bivalveü, coEchoatracerar

aDd
plent& of treDsbaikalia aDd
Yakut 1ya.

II. china (Peopl..' Bep. ) :

the ?olloriDg Irarts are i! preparatioa: tsould the gerlrar
authora lirtad belotl pl6a.6, infort aa about th6 cuareDt atand.

IfI. Japa! .Dd South-Bs.t Atia (?. Sato): ...onitq.. doBerr6.a1!d6r 1988?

IV, luttral.rla (6. §tevoD.?)r (1988-49?)

V. §outh Arerlc! aDd Alt.rctic p€Din.ula (A. C. f,icctrdi)la, Loser eDd b. Uiddle Jurssslc co.plete, c. üpperJura.!lc (8. L6a!r.?) 1988.

VI. Xorth A.erica and Cubai 1988.



(B) Book oD 'The Jurr.+ic of tbs Clrcui-P.cificn --
Author/editor, G. 8. G. featerraDD (Ca.bridge Uülverrity
Pre.r.). -- üS to bc .ubritt€d to publlrh6r iD 1988.
Prilcipal chepter. ard prirary coDtributorr. ..€:
E.lional feol. and .tratiar. fraacnork -- t. 8ato, Y, a!9,

S. felf, V. Zalharov, t, Poult.[, A. C. Eiccardi,
A. v. EiL lebraDdt

Arlonite bioronea ard correlrtiop! -- J. Calloaon,
A. e. EillcbraDdt, C. t. O. Io.t.!.a[a

Other chroooatrati(r. rue?nl tsxE -- 8. P€raagno,
ll. A. S. 8.rj6aDt, 8. Uan8, g. Zakh.rov.

Diartrophl.i. tran.frerrioE!. r€Jresrlop. -- tr. tchllara oa
§. llirutaai (orgaDizor?), J. Frnto.., 9. Zlkharov (!o
.ep1y frot ,. C. ViceDt€l).

Pq]lerealtrpia -- A. c. Biccardi, l. 8.to, Ir. t.ylor,
Y. Pang, S. fang, V. Zqkba.ov

Pa I eob i oaeo(raphv aid palooecolo[v -- L. Eaauvaia. l. BrauD,
A. Ciolre, t. A. Clcr6D!, S. B. DalboreDsa,
Z. B. de 0a6parili, ?. trirura, til. O. llalcenido, B.
llu.acchio, H. Volkh6irar, (c. B. C. trertcrrarn)

Clirate end oc€an cürrent -- J. ?. Perrieh (replacereltt for
A. EeIlar), ll. Volkheirir.

(C) E-SCL: 0. Yt, trrytholt! atd ß. L l.le.ezhDikov nIhe Jursrlic
Zone. ol UsSf, (1982)" ha.. been. tr..r.1.t6d lDto Blgli.b,
r€yi..d (to I9a6), .nd l7 plat6! il.lu.trattBa the iadex
araaonit.s Lev6 baeD added. C. 8. G. XeatertaED haa be6!
addad to tho .ditor., the D.r title i.t "Juras.ic A..otrite
ZoDe. ot §oviet IrEi.oa"; oeol. Soc. 

^ter. 
ile.. (.ubrittad

Augurt 198?).

Suttaav

the ProJect i. b€iDa coacluded by tbe publicatioa of
thraa aaJor raorkr. A contllulDg .ari€a lD the
Ifenslettsr! o! §tratitraphy oB Jure.!ic taxa nanr6! aEd
CorrclltloD. of the Circur-Paclfic (Ia-., II i! pre!.);
a netr öook (C.rbrldge lrniv. Pre.s) oD ?he Clrcu.-p&cific
Ju.a.rici .!d a Bltlirh editio! of nJu.ar!ic Arroaite
Zone. of the Soviet lrnioD"..

G/ff\,k--.-
Oerd llesterta!!



(B) Book oE 'Ihc Jurr841c of th. Cl,rcur-P.cltic" --
Authoi/editor, C. 8. G. WeiterranD (Ca.bridge UDiv.r.i.ty
P.6sa). -- HS to be ,trbrltted to publlcher t! 198a.
PrlEcipel chapter.. aDd priarry coatributor. are:

Poaioaal 1601. atld rtrltilr. frar€uoEk -- T. 8ato, Y. faD8,
S. ll.!t, Y. Zetherov, t. PouItcn, A. O. Blecardl,

^. 
v. EiI Iebrendt

ll,rrouite biosole. ead c -- J. Calloron,
A. v. EilLsbraDdtr 6. t. O. X.rt.r..nE

@--E.P6..agDo'
tr. A.8. §ar.jcant, §. llaDg, V, Zqlh.rov.

Ilia.trophi.r. tr.p.rrerrions. rcrrt€..iopl -- f,. Ichllara or
S. ili.rut.!i (or8.Di.6r?), J, Frutorr V. Zakharov (Eo
reply frol J. c. gice.te:).

ld.c.CfecfEDll -- A. C. Diccrrdi, l. 8!to, t. tlyloi,
Y. faD8, §. H.Dg, Y. Zakherov

Paläob iot6o{rapLv ald palao.colo{v -- f,. leauerla, f. ErauD,
A. CloD?, H. A. Cleaola, §. B. Darboralaa,
Z. D. de Casperlti, l. f,irura, l.l. O. lrerceDido, B.
llulecchio, ll. YoILh€i..r, (O.8. O. llc!t€r.au)

Cllret. spd oc6ep currept -- J. l. Paarlah (replacareDt for
A. Eallar), l{. Volkheir6r.

(C) !9gt: 0. Ya. ßry.ho].t. aDd E. s. Leserhoilov t?he Jurarlic
ZoDer. of I,SSB (1982)" het bee! tr.n.llted ittto 8!gli.h,
r.vi.6d (to 1986), .Dd 17 plat€r lLlu.t.!tl,!t.tLG lndsx
araonitor ba"e beeD added. o. B. G. nest6raa!! haa beeD
add€d to tio .ditor... lhe nci title i.t iJqrar..ic Artotrit6
Zones of Soviet Urlo!', Oeol. §oc. A.er. l{er. (.ub.itted
Augült 198? ) .

'Surtarv

The Pr.oJect i. b6int coDcluded by tbe publicatioD of
thr.. raJor rork!. A coDtiDul!, .ori6. l! the
etrsl6tt€r! o! Sti.atigraphy o!| Juraraic Tsxe nenaea aDd

CorralatioD! of the Circür-Pecific (Is-., II ia rrrcls)i
e !€r book (Carbridae gDiv. Pre.r) or the circu.-pacific
Jqra.!lci aDd a ßDgli.h edition of "Jura.ric At.oDit6
ZoDe! of the §oviet UrioE"..

G/ff\rc=-
O6rd tl6a ter.lDa
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REPORT CN THE FIELD MEETING

OF THE

JURASSIC-CRETACEOUS BCUNDARY I^]OR K I NG GROUP

F!oh Monday, 28th September 1987 (departüre frorn Moscow) until
Saturday 3rd October (return to Moscow) the International
Working croup on the Jurassic-Cl:etaceous Boundary held a field
meeting in the Northern Caucasus, rrith the participation of
members from Canada, LjK, Denmark, Fedet:al Republic of Germany,
Switzerland, Spain, Bulgar:ia, poland, the Netherlands, and, of
coulse a great nurl]ber cf sovie: strattgraphers.

Dur:ing the outdoor part of the meeting tdo sections were
visited and sanrpled in detail, tbe one in the Baksan valley,
the other along the Ljr:ukh river. Ia the Baksan succession the
Tethyan Jurassic-Cretaceous boundary 1s not observable due to
a gap corlesponding to the lowel: Bert iasjan, but the rest of
the succession 1s htghly fossiltferous. The Urukh sectlon 1s
continuous from Tithonian to Valanglnian. The gr:eat interest
oi these sections Iies in the fact that subboreal ammonite
genera like Euthymiceras and Riasanites occur together \rith
Tethyan ammonites and calpionel I ids.

Many samples could be taken and will provjde an opportunrty
to study in mole detail the correlation bet,reen the Tethyan
and the Boreal province. Thjs will be completed by materials
from Mangyshlak put at the disposai of J. Remane.



Report on the fjeld meetlng on the
Jurassic-Cretaceous Boundary Worklng croup paqe 2

Many PaPers were presented and discussed during indoori meetings
at the Elbrls Glaciological Research Cente!- and at Ordzhoni-
kidse" General discussions came to the follo!.rinq results :

(1) Althougtr progress has been made in Teihyan-Boreal cot:re-
laLion (HOEDE-l'1AEKER, 1987) it remains doubtiul, whethel the
Tithonian-Ber:riasian bounda):y or a level jLrst above (base of
lhe Occrtanlca Zone) can be fol lowed preclsely enough up
into the Boreal l:ealm. TherefcJ_e the possiblliay should be
considered to p1äce lhe Jurassic-Cr:etaceous boundary at the
level of the Berriasian-VaIanginra boLrndar:y, if necessary.

(2) Purther research is in any case necessary. l,tithtn the next
2-3 years thls shall be conducted by rndlvidual teams, bui
later on these should be grouped together: undeL the common

headr 19 of dn IGCP projacr 
"

Neuchätel , the gth of Oecember. 1987 Jüroen Remane




