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The Internat:onal Slnposilnn on Jut assic S'.ratigraphy took place

Erlangen, Septa'rber l-8, 1984. it rras organized by lhe staff
the departmeni cf paiaeontolcal/ at -"-he rmiversity in lrlangen.

The rEetlng was attended by approximately 160 inscribed par"icipa,its
(only a very sna11 nrnrtr€r, mainly those of Africa a.l-ld Asia',,rere iot
able io attend), and b\, 20-30 students and collegues fr:dr the geo-

science CeparL'rEnts of Erla.'rgen.

Al-'r!3st all full fi€rnberas of the subcmmrssion .qere presena. Most per-
trclpants can1e frcm EuLope. With the exception of the DDR/ ycgo-

siavia, Greece and Turkey all European corxttries 'wtrere Jurasslc
research r,arcrk is going on rdere represented (Austria, CSSR/ Dernnark,

Buigar.ia, France, BRD, Great Britain, ltaly. Lrrxemburg, Netherldnds,
Norway, Poland, Portugal, Rcmania, Sweien? Switzerland, Spain, USSR

anC Hungary). Witll rnuch pleasure, r"re cculd aLso .Arefcc.ne guests

f::crn Canada, U.S.A., ]-rge.tina and China.

Flnancraf essistarce ,ras krndly sLrpplted by the ioiiorlng lnstrtu-
ticns and ccrapames:

Internationai Comrssion on Stratrgraphy
C€ran A.aoe.d. Excnat'lge S-:-v - -es

Internal,ionaf Geologrcal Correlation prog:ram (pr:oject 1?1 )

r,raf t'*Er.k-'an-ion -q. c.
Ileidelberger Por:tlar.ld-Ze1€nt,ierke A.c.
Arona-chenie, G,m.b.H-

in
of

...2ilj A sugcorFtssto! oF TuE INTEarlAllonAL ullcN oF aioLcclcAL sclENca3 (lucs)



Frcm the X-raft!,er.k-ljnion and the Raiffelsenbarr., we afso received
other organizational hefp for t-he meeting in Er.Iangen. In addrtion
'iie \ere guests for lLrch at Sengenthaf oi rl€ Heidelber.ger por:land

Zer€rtr,erke, r,rhlch is gratefully acknowleciged.

The iolfcr.ring pubiications aie issued in connection i{tth the s},npo-

sil]n:

1) !,bsLract VolLme, Copenhagen, August f984, 75 p.
2) Llst of Jurassic Workers, Copenhegen, AuErst 1984.

3l cuadebook to Excursions, E:rlangen, ArExst 1984, 205 p., 84 figs.
4J SlrposlLm Vollmle (3 pärts), 908 p., Copen-hagen 1984.

5) Prcqram of Syr@sir.m, 16 p., Er.Ia,1gen, Augus: f944.
6) Lrst of pa--ticipanLs, 16 p., Er.fangen, Augus. 1984.

The papers and .epor:ts ln the s],rposirmr volut€s concern many aspects
of Jurassic st.atigraphy: Rad:orctr.ic ire.:fuds, maoneLostratrgraphy,
bio- and ch:ronostra+-igraphlr, macro- end llLicropaieon+_olcg .-, basrn
axefysis, facles pattern, cor:relar,ion oi sedjn!3llta:v er,,ents, re-
gional e.'rd nultidascapüia-ry st:atigraphy, and datas base manaqemenr.

!'ollnfte I is subdivided into --.iro pazts. The flrst part include shor:
r.eports civen by ihe cooraLinators of the .rcr_ting groups aid reports
on the h-crking group meetinqs 'rilich tcok place A]ring the slnposirjTt.
T'lie second pant include papers iealang r'rith the Lowel: ülrassic.
Volume II is srrbdivrdei into t'!,rr parts deafing -,n1lh Mrdd]e ar]d Upp€r

J'Jrassic respectively. l,iollme III includes aspecis as regionaf re-
vle,,ns, biogeoyaphtc end faunal problars I ard ratioris contibuarons
io JEassic stratigraphy.

(2)
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Due to a series of technical probLars distrüution of ',he s](]posiün
Ycllnnes is delayed, lt !ra1I probably take place .r'iihrn the next 2-:

During the sl,lxposiur a fomal rEeting oi the subccrmrissron -Lcok place

ani nen xErnbers end corresEonaLing marbers were appointed. Unfor-
tunately not afl these persons have been asked yetr so a revi3ec.

list of merdEas can not be enclosed'rith this ne.rsfetter.

Enclosed lrith Lile Nerslet-ler you _rifi :fid

- d :eFUa - Llu rdPd.'

f-m v:r-.^
- acti!':ties o: the Jr:rassic{retaceous Boundali/ h'orklng Group

- '!he JlEassic clerihei, lby W.A.S. Sarjeant) .

- horklng GroLrp Pall'ncmorphs (repor- by G.F.W. Hernqreen)

Arnold Zelss OLaf l4ichelsen



hlclosrEe 1

Present status of the Jurassjc studies ln Japan

Ausust 1984

Since Jurassic radiolarlans have been discovered t{idely frc the San8un-

yamaSuchi and Chichibu temains, *hich are major structural components oi l{eso-

2oic Japan and hitherto correlated to Upper Paleozoic or friassic by Fusulines

or Condonts, the Jurassic stratiSraphv oi Japan entered noB ln a revolutiomry

sta8e. Its stratiSraphical succession is verv confusiB, because it is often

disordered by the submarine slidinS or olistostrome deposition. The dePositional

env i ronments should be also restudied. Consequently, the tectonic evolution of

the Japanese islands has to be reconstituted on the basis of the neH tacts. In

this circustance, studies on the Japanese Jurassic are noH much accelelated.

A brief sunnary oi the p.esent status of the Jurassic studies in Japan is Eiven

be lor.

1. Stmtjgraphy in the classic Jurassic locaiities

JuEssic has been knoun since lon8 tioe fron thrce dillerent provlnces in

Japan. The fist province co@rises Toyora, (u.uma and Tetori areas, all in the

continental side of Sl,l Japan. The Jurassic ot thls p.ovince is all of post-

orcgenic in nature, constituted exclusively of clastic sedi ents ol shal loti

marine or non-oarine oriein. TIle st.atiSraphical classilication 1s larSely based

on ammonites and bivalves, in so e cases on plant fossils. IIe Toyora Croup re-

presents Loxer and Hiddle Jumssic, the Nuruma Group is Lower Jurassic, and the

Tetori Group mn8es from l,iiddle Jumssic to Louer cretaceous.

the second province is in southern part of the Nitakatni plateau in NE Japan,

uhere tBo discontlruous roi,s of neritic basins are disposed rou8hly in N-S di-

r€ction. The sediments are exclusiv€ly clastics, finer in Srain size than those

of the preceding province. BiostratiEraphy is larSely based on ammonites and bi-

valves. LoHer and tliddle Julassic sta8es are LEll developed in the ShizukaBa and

Hashiura Grcups, lhercas lliddle and Upper Jurassic is represented bv the 0jika

and l(arakuua-Shishiori Groups.



the thild province ls a narrcu belt in the outer Bide of Sl,l Japan, pamllel to

tlle presert Pacific coast. The sedlnents ate of shallor{ Darine orlSin, constitu-

ted Inostiy of line-grained clastics includinS lenses ot fossililerous ljlllestone.

Varieties o, fossils are slready described. Beside amilonites and bivalves,

colals are also abundantly found froD the limestone bodies. The a8e of the troup

ranSes froo lliddle to Louest Cretaceous. This serles of sedinents arc collecti-

vely called Torinosu Group, except an equivalent distributed in NE Japan which

is na0ed Soma Group-

The general trameHork of the above Jurassic is al.eady established. Except

sollle additional infonnation, neH prcBress is !elatively ,eH. Radiolarian bio-

stratiSraphy tives no influence on this Jurassic. A rccent sunma.y of the st.a-

tiglaphy is Siven in llatsu[oto (19?8) and additional neu findin8s are cited in

Sato (1982) (Anmonite zones in Table 1 ) The paleobotanical studies are also

carlied out by l(ioura (for sulllmaly, see (ioura, 1984 ) .

2. Stratigraphy of the Jurassic ol istostrofies

The axial part ol the l{esozoic Japan, conposed ol Sangun-YarEguchi Eelt in

north sjde and Sanba8aua-Chichibu Belt tn south side, lEs been considered so lar

to be composed o, Upper Paleozoic fomations. The a8e deteHnination Has lar8ely

based or the tusulines and corals, discovered sostly frultl cooprised limestone

bodles. Slnce 19?0's, Triassic conodonts beSan to be discovered fron the chert

beds and the a8e of the belts l,las aevised to include Triassic palts. HoBever,

the pelitic mtrix parts inteßtratified in the above linestone and chert b€ds

.enained undated. FroD lgOB's oNard, Jurassic.adiolarians beSan to be dis-

covered abundantly flon these fine trained parts, as uell as trom sooe cherty

beds- lloreover, detailed st.atiBraphical !e-investiSations disclosed frequen y

dlsordered successions and clarilied tiat the beds so lar believed to be ljpper

Paleozoic or Triassic ir age are often exotic blocks embedded in the Jurassic

pelitic ratrices. A najor part of these sediltlents are no* gaesumed to be olisto-

strones eoplaced on the Jurassic sea rloor.

The stratiSraphy is hard to establish, because ol the diso.dered sequences due



to the frequent slldin8s. Houever, both pateontolo8ical and stmtiSrsplical

study on radiolarians commences to Sive the concl]Jsion. NoH, at least I radio-

larian asseobla8es, ransinB in xhole Jumssic, are recognized in Japan (Table

2 ) For summaries of the recent ladiolarian biostaatigraphy, refer to Yao

(1983) or Nakaseko et al. (1983) A recent sunmary Has Bjven by lchikaBa

(1984).

Tectonic-sedirentoloSical analysis of the depositional processes of the Juras-

sic ollstostromes ls slso beinS intensely carrled out (Aono et aI.,1981 ;

I'latsuda, 1904 ).
3. Isotopic aae deteminations

As studies on radiolarian biostratiSraphy advance, isotopic a8e deteminations

a.e callied out on the .ocks yieldinB radiolarians. Some of the results ale al-

ready published, and the obtained a8es shoH no si8nifjcant dillercnces lroß

the a8es assi8ned by the radiolarians. See Shibata and üizutani (1982) for re-

ference

{. other subj ects of Jurasslc studies

Besides the above essential ly stratigraphical studies, Japarese Jurassic is

noN a subject ol tectonlc dlscussions. Accordil8 to the paleomaSne c studies,

sone of the ierly established Jumssic termins are presumed to be located nea.

the equator (9.:E HiroolG et al., 1903 ) It is clained by some authors that

the exotic termins came to collide uith the Asiatic continent in Late Jurassic

to Early Cretaceous tine, as su8tested by the Bene.al tectonic setting (e.8.

llizutari and Hattori, 1983) Jurassic is thus the time of crustal disturbance.

unlike the belief held ridely up to the present that the Jurassjc is t"he time ol

tectonic quiescence ln Jsparese islands.

Referenes

Aono, H., Sato, T., lrasuda,F., (atsura, Y. and llakino, Y.

slidings observable in the llesozoic of the Yamizo llountains

Sci. lept. Univ. ls]luba, 2, l'l - 44.

1981, Gravity-

in northeast Japar.



Hirooka, N., Nakaj ioa, I., Salai, H., Date, T., Nittamachi, X. and Hattorj, I.

1993, Accretion tectonlcs inlered f.on paleonaSnetic measurenenta on paleozoic

ard l{esozolc rocl(s in centrsl Japan.in Hashlnoto, ll. and Uyeda, S. ed. Accretion

Tectonics in the Ci rcum-Paci t j c ReBions. 1?g-194, Terapub. Iokyo.

IchikaHa,I.1981, llicrcfauna G5, Asia and Japan - Jurasslc radiolarian bio-

stratisraphy. nept.2, IGCP project 1?1, 50-51.

(imura, T. 1901, I'lesozoic Floras of East and Southeast Asia, uith a short note

on the Cerczoic Floras of Southeast Asia and China. Ceol. palaeont.sE Asia, 25,

325-350.

llatsuda, F. 198{, Subnrarine slidin8 decken and ol istostrcäe ol the Chichibu

Telrain in eastern certlal I(il Peninsula, Southuest Japan. J.Geol.Soc.Japan,g0,

245-260. (in Japanese )

llatsumoto, T. l9?8, Japan and adjoiniG Areas, .[ iloullade, il. & Nairon, A.

E.tl, ed. The Plranerozoic C€olo8y of the lorld II, the ltesozoic A. 93-103.

l,lizutani, S. and Hattori, 1.1983, TectonostratiSraphic Terranes in Central

Japan. in llashißoto, ll- and tlyeda, S. ed. Accretion Tectonics in the Circun-

Paciiic nesions. 159-1?8. Temapub. Tokyo.

Nakaseko, l(., ilizutani, S. and Yao, A,l9B3. Radiolarjan fossils and Hesozoic

of the Japanese islands. kSaku (Science ) ,53, 1??-183- 0n Japanese )

Sato, T. 1992, Invertebrata H6, SE Asia and Japan. nept l,IGCp project 1?1, g2

-88.

Shibata, N. ard l,llzutani, S.1902, Islt@ic aSes of Jurassic siliceous shale

and Tliassic bedded chert in ljnura, central Japan. ceoch.J.,16, 213-223.

yao, A. 1983, Late Paleozoic and i'lesozoic radiolarians from Souti[est Japan. jn

Iijina, A. and Hein, J.R. and Sleve!, n. ed. Siliceous Deposits in the pacilic

Region. Elsevier- 361-3?5.
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EElosure 2

Ao0t 198i|R.DU DRESN Y

I Servic! de la Carte g6ologique

du Haroc; RAEAf ]

RECHERCHES sUR I€ JURASSIQUE DU I4AROC

( Pal6ontolos-i3. Stratiglaphie' SEdimentologier EvElutiotr

st ctuafr )

P6liod€ auant da 1980 ( Congtat gEologiqu! intetrational de Paris )

ä 1984 ( CorgEäs g6ologiquB intetnatl,onaJ. de lloscor ).



rl r DECOUVERTES PALEONTOLOGIQUES NoIAELES,

Dulant les demieles ann6es, et principalerent depuis l9g0, d. ndrvellss
doon€es palEontotogiques venant ä Lrappul, des raeherches stratlglaphique!
ss! Le EystEna Jurassique d! l,laroc, eonce$ent t

- 1) r G pr6sence du genre @]g!gg dans te !g![!oy41!!]sg ( rt 6täir
dEJB cEnnu dEns 1" Sud de La Chalne du Ril ) r pa, danx petit5 flagnents
attribu€s ä @Ig!g993g3gE[ig Ark.t!, signatE§ per ]t.Ar !iAJID ( Ertaat
de Reehe.ches et Palticipatlons Hlnitsles, E.R.p.f., Rabat )r et un trÖg
bel exemptai.le Eduft. [ &gIELge aff. g!@ Th€venin, cqms fl,Er-
!6 in tukEU, '1952, fig. A, 9. 260 )1 rEcol.t6 non en p.t ac6 p- B.A. FE_
DAt'l ( InEtiürt Bcientifiere, f,abat ) r ces d€couveltes sont inEdites.

- 2, i Lridentification du gen!€ Gttneria [ @!g ? holvataa ( 6cczy ) ]
dars lrAäl6nien infElieu!: du Hast Attas, pat (ha BENSHILI ( Ihäse 3t cy-
el!, Lyon l98O ttEtude d6 La fsunr dlAn nonit€s du Toar€ien sup€d,är!
et d. l.^a16niei du Jbd. Boq-Dahe! ( Hant-Atlas oriental, tGroc ) . cdt}.
paraislrn ävec leg autles faqnes m6Eoq6Enn8.r

la pr6senca de.@lS=!e E 6td confi,rrn€e depuis danE 1. tbyen-At1a. ( ,au-
ne.s de B.A . F8)DAl,l ) .

- 3) r La d6earvcrt! de RhJmchoneLline. I Sutcirost!ä bflsinal. (Efch$bau,n) ]
d-E l. Nord du lby.n-Atlas ( Taza )r par D.RoEILLIFD ( Fec.Sciercea,

Räbat ! t J.H.DELANCE' E.LIURIN r,D. ROBILLIm ( 19S1-'t 982 ) r nPr6sence

da 16 &ljmchoncllino §llqilost!ä bflsinEi (Eichenbat r) dan€ lc Ca!&Lcn

dq Loyerl-Atl.ss septentd,onal rnerocain., Ann.Soc.g€ol.Notd, trCI, ppr 75-
78, 2 figs. t assocl€eg a dEs drlrronlt€s du Cadx:sn rnoyen ( notanlncnt

lrppülEErei _ R.d.D. )
Un glsd:1E rt ldsntiqus ( .t träs localisa ) un peu plus ancLar a 6tlt

trosv6 depuls dans l. csntra du Loyrr-Atlas ( Safror ) pät A.CHTRRIERE

( Fac.Sclencesr F.s t Ln6dit ).

- 4, , Enrtn 1a d6coqvsrt! drun squll.ett. corplst d! Dlnoaaura I Cltiosasrus
moohrebiensis Lannarent ] dans 16 Bathoniei ( eouchcs roüges ) du Haut-



Atla€ csntlaL, ps! f.fioNEARUll ( Sarvice da Ia Calte gdologique, Rabat ).
Ls squslette, d6gag6 et en couls dE noulagE et de montaqr, est ä lr€tuds

I l.lonUaron (1983] t Dtno6auliens du Haut Atlas certlal (fla"oc]. ,qctrs

Soc.jurassienne dr6Ful.ation, 3i p. ].

I:, appasatt quliL y 6 aq l.laloc une vEtitabls province ä Dinosauliens

au Jutaesique infgrieur et hoy€n.

It ] r TRAVAUX EFFECT]JES A L'OCCASIoN DU LEVER DES CARTES

EEUUEIqUES I

LB leve! des ealte6 gEoLogL+ee !€guligres au l^m 040! dans 16 Haut-Atl3s,

E 6t6 ä lrotigine ds ndrbleux tlavaü sut le Julassiqu! du Haut-Atfas crrt al,
P6! les gEologues du Selvlce de 1a Caltc gdologique d! l4inistgle dE ltEnelgl.e
et des itines' a Rabat.

Feuiu.e de EENI-IIELL.AL ( Haot-Atlas du Tadla )r pe! fl.!{$lEAROl ,
Feuill! dr DEI!flATE ( Ha'rt-Atlss de Harrakech ), pa! A.LE I4ARREC

Feirtlh drAZtLAL, par J.JE flY.

Ces feuilLes sof,t actuel].emsnt telninEes, ei sont en cqtr3 drimp!sss:16t.

D'autles felrillaB soit en cour€ dans 1e Hart-Atlag, tB ibyen-Atlas Bt lrAttas
atl.antique.

R E CH E RCH ES THEI.IA I t QU E S r

Dtatrttes recherchesr pllls thdrnatiques, ont g€n€lalerent fäit lrobjei de t!a-
vau: universitaires t

IlI ] r TECToNTQUE ET cEoLoGIE STRUCTURALE r ( ng ps5!9 )

Dens 1.6 Xgf/g4!bg, des D.E.s. ( Diplomes dtEtudes $rp6tieures ) de 3r cj-
cler ont 6t6 soutenus sul 1a sttatig.aFhtc rt le tectoni+re de3 chätnons fU

du ibyen-Atl.as ( 16 long du gland accll€nt frontrlie! nnolddnoyer-atüasiquar,

H.TERIIIER' 1936 ) r

- Moham"Ed L^ADILA . Et'Jd! si.sJctulala du ltloyen-Atlas septentllonal ( R6gtorl

drEl rde{ }, l'laroc I univ.rsit6 dc Rabat, t982 ]



Ifustapha NASSILI t Etude stilctulate de la terninaison n'cd occidetttala du

lloyen-Atlas pliss6 ( SlJ dE l{eghlaoua } [ Unive'5'RABAT, '19S2 I

Doninique RoftLLAFD t Etuda straiiglaphi.quc st sttuctula:le dü lbyen-Atlas

geptentlionsl. ( r6gton de Tazar l4eroc ). Note3 ltn'Serv'G6o1'

fiallc' 1981, t.42 ( nt 308 ), pp. lt]1-1931 46 ftgs'r 4 Pl.' .' carte

ainsi qu. I

- BlrrAzza F@AN (1980! I Etude

I thäse 3i cycle,

Dsns ls @!:jl,E 11 Y € lie'l

- fialc A. STUDER r Tectonique et P6tloglaphia des :roches sEdimetrtaitest 61.UPti-

ves et m6tanolphiq!4 dB Ia legion dB TounfLte - Ttulhiete ( Hart-

Atlas centlal, Matoc )

I serv. caltB g6ol.!!a!ocr Et Thäs. ljniv'Neuchatelr l9Bor 2 vo!''r

texte 102 P., i-L1ust!. 206 P. ]

- Riccario EERNASC0NI t Geologie du Haut-Atlas de Rich (fiaroc) t I thäs! Univ'

NEschatel, 19S3r i07 P. ].

Les disposittfs tectonlques len ddcloche,nentsi du Haut-Atlas, aLt cours de

]r6pilogenas! jurass&u6r ont 5t6 d€cli.ts däns Ptusieuts Publi'cations ds E'LA-

vtLL€ 6t C.HARHAND' dont t

- E.LAVILIE (1961) t ROle des dgclochernents dans le mEcanisne da fotnation des

bassills dteffondrement du Haut_Atlas malocai't au edrr't des temFs

triaslquos et Lr:asi+res. EJLI.5oc.q6ol.Fi.t (Or 23/3r pp'303-

312 ( Uni.vels. da Rabat )r

tI eppälatt qurtL y a actueuehent deux €eoIes dtintelplEtation cdnE€ffrant

Lt dvolrtl.on stluctulale des chalne3 du Domains atlasiqur malocaln !

- un€ 6colB pa6conisant unr orogenas€ actlvat nais lentet ploqlessivll tt conti-

nue, depuis t.s teops tliasiques iusqurä ltactusl I groupc de llLJnivelsltd d'

Rabat t voit plincipdEtnent Les pubLlcations d6 fitl' G'DUEE' Rostll-Atot FE)tANt

LIADILI ! n Evoluiion contlnuB du Donain. rnoyen-atlastquc r ] !

- una äutr. €coler Plut cLa36lqur I Univ'rsit6 ds Neuchatrlt Sslvlc! dr lä CaltE

E€oloEiqur, 6t dive.s auteuts ] l"i.t almter lr6volution strlctulalc asstt loin

structulale du vslsänt sld dü ibyen-Atla3 catral
univers.f,abat ].
ds nmtionnsr Ies trava0r de t



ddrs le tanpsr mais adnet que celle-ci se caräct€riss pat de3 nodalit6s dif-
contrairec

f6rentes ( et patfol.s .€!l+.€Cr.*€s{,€c } sutvant les 6poqu€+, .t pr6sente des

'phasesr pl.us ou rnoins actives, crl plus ou moins laLenties ( p€riodes de calrne

tlctoni+ra ).
Un6 chtoflologi. strü.tu.ale de ce typ! s 6tE Etabtir jI !

- H.ltNEARoil (1982) r PrEcisiotrs su! la chlooolegiB de la tEctogenesa attasi4r6,
exenplg dq d@iaine atlasiqus nEsog6en du flaltE. C.R.Acad.5ci., Pa.

riB, II, t.294, pp.883-886.

La nphasen du Jurassi-que moyen a 6t6 dEtaill€e pat t

- J.JENNY (1984) t DyndriquB di, La phas6 tectonique slm€Ainentairr du &!assi.-
qus ,ioyen dans .Ie Haut-Atlas centra.L (!latoc). Ect.qeol.Hel.vet., 77,

1, pp.r43-152. I Serv.Cart. gdo].fiaroc ]

DanE lEs gLilE jo!@gg-3g! ( Dolsale calcairE ) I des indicatione loca-
les sur lr6poque jurassiqus sont donnEes pat t
- Ahnad fEN YAICH (1981) t Etude g€ologi.+e dr 1a Do.sate cal.caite enta! T1ete

Tsghrolnt et Een Younis ( Haouz, Rifs feroe ! [ Diplom. €ürd.sup.
Gaologie, Univels. de Rabat ].

llne slmthase a €tE donnEe pa! r

- UJILDI t La chain! tetlo-.ifaine ( AlgEiir, Meroc, lunisis ) I sterctlra,
stlatiqraphie et 6volution du Tlias au l,,tiocane. R6r.G6ot.dJ,nan.

66og!.Phys.r P€risr vol.24, nr3, 96 p.

I Selv.Eatte g6of., Rabat, €t llni.va.3. de Zürich ]

LBg tiodaLit6s, sdirentaires et st ücturales, du passaqe ent!! la ptatErodne

atlaslquBr au Sud, et la fo3s6 rifsine, au No!d, ont €tE d€crites pat a

- J.C.FAUGERES (1981) . Evol'rtion strlJctlrlsl. drun bassin atlanilco-m6soggen

dc la marge aflicaine , Le3 Rides Sud-rifaines. full.Soc.g6o1.F!.,
(7), t.XXIII, nr3, pp. 229-244 [ Unive$it€ d6 Rabat, puiB Llnivere

de Bodeeux ].

La mtne zone d! passagB ( marga actl.vc ? ), plus ä lrtst, lst €galgtrlnt 6ül-
di6s au J!b6t Tlrr6nrLl par t+1. H.DEBEAH I Servl,ca g6ologiqua ] et PhTGIRET I

- Fh.GIREI (1982) r Cartographio aq 1/58 OOOa drs nonoclinarx 6xt!!!tifs l,i.asL-
quE ä tluolins d6 Ls ptaine de Gusrclf ( Taourtst, lläroc or:len-

tal ). In€dti, 3!cycl.6, UnLva!s.o!16ane, 16 p. €t Ennex!5.



äinsi qutassud du collloür Taza-&rjda ( Jebel ilalguechdnr ) t t4t. EAnEfljZIANE

( 0ff.nät.RechEr.hes P6trol.E ) et P.COTILIO! ( Unive!5.§,6! )i
Dan§ les HaütB-Plaines ds lrälfiäle-pays drolan, ä Ia frontier! alg6a.o_rnaro.

cainc, une slmthäse ::6cente fait 1e poinn des fEche.€hes sü! Ls massif du Rhar-
Roubana t

- S.EIXI (1981) t L,Svoutioi des üonts du Rhar-Roubene ( A-tg6rie occidental. )

au d6but dq Julassl.que. - Livle jub. Gabriel Lucas ! G6oloqie s6di-
nentaila. [t6o.G6.,1.Univ.ruon, nr7, pp.4t}1-612, 7 fi$.

lV]r SS)LT4ENT0L0GIE I

PtüsieurE 6tudes ont port6 su! La strihentologi.s des s€dineits jufas€iques.
Ainsil ä ]a Linite du Dom€ina atlasiqriB et du Dornaine lifain !

- J.C.FAUEERES (19811 t La sEdinentation Jurassique sur la platEfome contl-
nentale bord-ouasf africaine (t4aroc), tEmoin de lr€volution da bas-
sins atlantique et m€sog€61. Livra jub.Gabeicl Llcas , Geotogl,s §6_

dinentaite, MAi.E6oLogie univ.Dijon, nl 7, pp. 4,|3-423, 6 figs.

[h note une etuda su! 1e3 s6dinents du Toatcien et base du Bqlocierl d6 le f.on-
tieE! alg6roinalocai.ne r

- tl.AlilEUF et s.ELr''lI (l9g'l) ! Relations spatio-tenpolelLes entlE nArdnonitlco-

Rosson, calcaire3. ä nzoophicosn et rEcifs coralLiens d€ns LB toar-
cien et la bäse du Julassique r'oyen ( i{onts des Trarass DJebal

FiLlaoussens, Alg€lis NU ). - Rosso Arftonitico S!rnp.p!oc., R.ma

198fJ, p9. 21 2 figs., .t pL

De man€ uns 6tudc polts sF6cl,alsnent su! la s6dinentation des lnarnes st cal-
cailes du JulassiquB moy€n t

-J.P. REmU:LLIT (19831 t Lcs milieux d. s6dtmsnt€tiori !t les Etapes d! La

tlansglessJ,on du Doggee dans la !6gl.on d! Damat, Haut-At1sr cen_

bal (lGroc). - Ihäse Dt. 3t cycte univ.Dij6r!, ,t?3 p., 56 figs.
2 Pl. I Unlversit6 da t'!a.!ak.ch ]

llais cr*t surtout Lc nllicu r€cifaL +1, s fait lrobjet d I inves ttqations,
dont un. synthäs! viänt d6 pa!alt!. a



- ll.HllBARoN, Y.A.EFEßmHLEP, J.A.JoSSEN, J.P.SCHAER et SEFrF0NTAINE !i. (t9g/t)!

Ev€nenentg rEcifaux et facils asociEs dana 1e JuEassique du Haut-

Atlas msrocain. - 39 cycf,e tofland Sci.Tlrre, [hiv.BeEr6, tGEotogie

et Pal€o6cologie des r€cifsi, pp. '13-'l ä 221 18 f;:gst

ainsi quB plus sp6cifiqueiEnt t

- C.H.LEE (1983, . livalve olnds and leefs of thE centtst HigtFAtlas ndrntains,
llorocao. - PaLaeogeog!., Pal.asocLinat., Pal.aeoecoL., vol.43,

. pp.15}l6Er I Univers.Srransear llatels ]et

- R.GjSTANLEY (1981) r [{iddfe Julessic shoa].ing of thE Cerltral High Au.aE se.
nea! Rlch, l4orocEo. - Journ.Sed.Psttot., 5t, pp.896-988.

ai,nsi que quetques illustlations sur les r€eifs du Jutassi$re moyen du Haqt-Atl.a

csntra]., jb t

- Calbonäte deposttional eivironment. l,{em.A.A.P.G., nl 33, 1983

I N.P.JAHES , 'Reefr - Contributi,on d6 J.E.trrAe!'8, Cololado SchEol,

of [ineg (reche.ches eo c*rs ) ]
Su! 18 Doftalns de lrAtlas atLdntiqüe ( ant6lieulenEnt !.Atlas ocEidentati ),

un6 sJmthgse ä dcrninahte s#ineniologique concern! ls Julassique ( essentistt!-
ment Julassiqus supdlidl! ) du golfe occLdentel, ouvelt su:c lrAtlantLqu! r

- A.E.lDAt{ir D.V.AEER & A.G.HAFDING (t981} I GEologia de la ltgl.on dr tmouzzsr

des ld+ou-Tanane ( Haut-Atlas occLdeatal ). - Notes Setv.gEol.
l{aroc, nl 2BS ( t.,ll}, pp.59-80, 4 fi.gs., coupes, cart6 96t,l.
I Univers. da Swansea, ttalas ]

De6 Etudes eoncelnant Ia sddfuientatic,n, !6cifatB o0 noo, dlJ JurassLque suF6-

rieu! dB estte m!m6 r€gion, sont poürsuivies pa! des €lBves de Lrljnlvelsitä drE

ranEen I E.R.D.I A.60Ll.tÄN & x.H.HlrssuR ].
Plur au Noldr dcs Ettdes sont en couls su! la stlstiEraphie et l,ä s€dlnsntr

gla de€ nsofsr ( ntsssifg er,rbau& däns la n€ppa, ä lrlrnage des n|a3sifs lxtlusLfs
slcl.Lle'rs ) du FlEltfr pa! des ch.r.heurs da lrunivBrsit6 dr Genev€ !

- P.FAVRE' R.PAPILLOiI & II.EJLU|\IDUE (1983! r Etudes s#imeitologiques, stlatL-
qraphiquae et stlucturaLes des Sofs. (Llas 6t Dogge!) du RLl €xtetL
ns. - REpp.intsh6, 1n6dtt' Dpt.G6ol.Pal5drt. ljni.v.Genäv..



V]r PALE0GE0GRAFIIIE I

Les 6tudes coneqrnant la pelEogEographis dss dEpit€ du &lassiquB du l4ä!oc

cohnenEent pa! la rlconstircti.h des d6chiflles atlanti+es initiales, ä ].rdpo-

qu! dr .La fin du Lias, et des etapes des avanc€e5 marines E cou:rg du Lias.
[h ronsultela, entrs autaes !
- U.IiIAiISFEIZER (198r) . EarLy llesozoi-c basins of the CentlaL Au.antLc passLvE

mä.gin. - in A.A.P.G. Educ.Coursa Note se!. n! i9, pp. a-60,

?2 fi.$s. I Rutgeß Univelsity ]

- W.IiTANSPEIZER (1983) t Tliasstc..l-tsssie B€sins and clinats of the Atlantic päs-

sivE 'lalgin. - Eeol.&rnsehdJ, yo],.71/3. 14. 16 p.r 4 figs.

Ces €venements ont €tE discutEs, par !d.1,üNSPEIZER & G.PESETSIIAN, 1o.s de la
Conf6rence Penlose de Giens ( France, Janvier 19€4 ! J.RUDGERS & J.SoUGY, conve-

ners ) r t The Llest africai cdnnection. Evolution o, tte centlaJ. Atlantic ocean

and its continlntal, malgijls t t
- ],.IßNSPEIZER rtspecltetionr 6i th. continuity of }at! pslEozoic stri-ke-€ü.p

into the lata Tli.assic a].ong th6 variscan ofogell, lblorcco and no!t$

Appalachiani . - Ibid.r Trav.Lab.Sci.Te!4, tlar€€i:le St JgrO-

rne, (B), nr 24, p.28.

L€ ploblEme des sEdi-nents !€elleäent dat6s ds Julassique infdrieur ( LiaE )
sur le ver€ant attantiqua du Maroc ( Ailas atl.antlqus ) a €tE €ga.l.enent abold6

loris de cette ConfErence Penrose t

- R.IIU DRESNAY (1984) r Lo',re! julassic atläntic seauay a.l.o.rg th! coast of NU

Aflica : &!Sl& p.26 I Se!v.ca!t6 G6ol., Haroe I

Les,rodalit€s st§JctulaLeg.t pal.€og6ographi+Es des rdati,ons et cornrnunica-

tions entrs nAtlasn ( - iDolnal.nB atlasique! ) 6t 0c6an At1antj.qu6 ( , .AtLas

atlantique' pe pi3lE ) ont 6t6 discui6s pB! t
- J.STETS & F.!/URSTER (,982) t AtlaE and Au.antic st8rctural !.Iations. - in

Von R6d1 K.Hin:, H.Saathein & E.Scibold s 6rology of th6 Noltht/lst
Aftican continental malgin, Sp!ing!! Ved.ag, pp.69J5.

LB plobtän6 pos6 est d6 savol,t sril. sxists un6 !1d! ( ilolsals du mssslf hs:!-

c!,nl.en clntlat i ) de dLrectlon S,I-NE, s6palant 1. dilnainE AtlasLque ( m€sog6eo



ä LrEstr dtr donai,ne atlaitique ( Atlae Atlantiqu. ), ä ltoßst, et qult].B est
son iDpoltance pou! ]es c$hunicaiions fialitimes et les €changB fatlniquls. Cett
question vi.ent drgtle leplisE su! ls flanc Nord du Hast-Atlas de llsEakech t

- J. & l. FERRANDINI (198,t) e P!€seT|cs du Lias et du Jqlassi+s n|oysr su! .Le

versEnt Nord du Haut-Atfas d. lrErlak€ch (Groc). - Histoi!. paL6o-
g€ographiqu!. - C.R.Acad.Sci.l peris ( en p!6sentation ).

Toalcien inf6rieur , Lr€pisode dc 1acune ds certain€ s€dirents du Tosrci,er!

inf6lietir dans Le HautLAtlas centlal ( golges du Ziz, J.Eo.&D€här' Tizi nrlshil,
etc...), ainsL que la dEcouverte de nouveaux 6chantittons du genrs Et,daice!as
dang la p€rtie sud du üoyEn-Atlas ( signaJ.6r äu d6but de ce lappotr.t ), se noatre
drune glandE iriportance pat€og€oglaphiqle. &r notera ql6, de La publieation dc

A.Th€veni,n de 1908 ( tFossiles liasique3 de !,tadagasca.i ), au moins S lsptsces t
- Bouleiceras I n. nitescens thev.; B.arabi.eun A*eL] ]
- Parhildäi.tes $adäqasca.iense ( hev. )

- -U§,iCÄ!, aff. ps4s!gqIC!EI!. (IhEv. ) [ jA J.cuex, 1973 ]
- Ceronrva madaaascaliensis _ Thw-

- Pectm ämbonooensis Tlev.

ont €t6 let!flIv€esrsu!üout ( mais pas uniquenent ) dans la paltiB Nord du l.ta!oc,

Rides §Jd-titaines et lbyen-Atlas et son plolongenent mdlidLonat. Ces faitB ont
des inpli.cations palEog€oglaphiques, pa1ro6co.1..:giqu* et structulal.es.

vllr PAIf0NToL0GIE r

En dehors des d€couveltes psL€ontologiqr$ significatives citEes eu-d6but de

cs texte, .Les tlavaux paL€ontoLogiques portant su! le Julassi.qus du Haloc concei
nent, EEg_A&§S€,, Ie5 dooaines suivänts ,

En l{iclopal6ontolo$!9 !

- 
'|.SEPTF!1!IAINE 

(1984) r ( PlEcisione sur ta chronologie des glands Fora,ninife-

ree du Lias ) r ä Lrirnpression . I Sarvfca g6o].ogiqu6, Rsbat ]

- fl.!0UTAQUIoUT (1962) r Lcs folaninj.fBres du Dorn6dsn - To.rEirn inf6!1eur
( Jcbel Dehar e.l So!!, Rides sud-rifainesr llaroc ) ! un casrl d.
zonatlon locale. - 9ame R€un.ann.Sci.Terr!, Palis, p.89 t
et Thlsa 3r cycJ.e, Lyon. I Fac.sct., PalEontol., Rabat ]

(

(roracreu
IrHrdnreur
(



En Hacrooal6ontolooiE !

- Kh. EENSHTLI (1984) r Couprrres fauniques et s€dimentotogi+es dans te Lia6 -
Dogger drlssouka ( l4oyen-Atlas, l,taroc ). - t 8ä!re Aeun.€nn.Sci,.

Terls, Eoldeaux 1984, p.50.
( et nrese 3e cycle, Lyon tgSO ). I EcotE NalE hdust.mindlate, Ra-

bat ]
Lr6tude des S!::4!:_lE!9ll:Eg9E§- du Lias rroyen des milieux t€cifaux !t pC!i-

!6cifaux m6sogEena a 6t6 poulsulvie pa! CJ.. ACC0RSI-EENINI ( Uni.velg. F*rara ),
entle autles ( avec contlibütioi des faunes marocaines ) I
- CI.ACCoRSI-BENINI (.l981) , &jggEg Stoliczka 18?lr laneLlibranco ste.odontB de.t.

la facies a ll.ithiotist ( Giulassico inf., Liassico ) r Revi.siore
mortologica e taxon6ni..a. - BoU.Soe.pal.itä1.1 vo!.201 nr 21

Pp. 197-22e. 4 Pl.r 25 fiSs-texie.

- C.EROGLITLLoRIEA (1984) r Pal6o€cologie dBs bisconstructi.ons du faciBs ä Lithio
tidEs du Lias. - 3t c!,cle rdrland Sci.Te:!s, tc6ologi6 pal6o6coloi

R€cLf§t, Lhiv.Be$er pp. 20.1-lit, 7 figs.

Lr6trde dEs Sry!!j||JELu--&!iIg§, ( Lias ) du Maroc, qui conaü.it ä ds

nonbleuses donnEes nouvel..Ies, a €tE effect!66 par L.EEAUVAIS ä lrunivelsitd ds
Paris-VI t

- L.EEAUVAIS (1983) r MonoglaFhis des Ittad!€polaires dll Julassi.qus inf6lieu! dq

Haroc. - ( ä ltinplesslon ou en p.€sentation ! manqscrit a lO3 p.,
20 F1. ).

Auparavantr I6s Elg$ieiIEE associEs asx ngreE faciäE avaient 6t6 dEcrits t
- L.EEAUVAIS (1984) r Les Calea-rea (Spongiairc§) du Lias du }larcc. - Ann.Peltont

( InvertEbr6s ), vof.66, fa6c.l, pp.Z1ll, 4 Pli



VIt ] r ANiJEXES . C0NDITI0NS LoCALES, H0DALITES ET DIFFICULTES DU TRAVATL :

Deirx aspects des nodalitEs du tlavail g6ologique aü Maroc aont p!€occupant!
poüt 1tEürde ei J.a connai.ssänce du Julassj,que Derocain !

1) : Beaucoüp de travaux portant ss! Ia G6o]ogie du !.taroc, de natlts univelsi-
tair6 ( thäses de 3Ens cf/cle, Doctorat drEtat, missions EtlangEtes au ilalic,
Excursions, et€...) sont ent!sEi:_,3rl!:@g, sans qu€ tton soit toujours silr-
plement aq coulant, au Maroe tlEne, de ce qld se fait ! biEn soüv€nt crest pat
hassrd que lron a connaissance de tel thäm. ds ttavail. ql de tel progtärria d.€-
tude. Patfofu ,n!rne, des tiavaux drunivergit6 Etlangäies vl,eonent concuEener! di.
.ectenEnt su! 1e teüBin des lechelches druniversiiaires du !{a46 [ Actuellei
mentr il, exist! 4j Maroc 9 centles de lecherches gEotogiques dEpendant directeber
dEs 7 thiversit6s sxistantB, - sans comptE! da nonbaeux astaes olgarirrres ntalo-
cains sr6gcup..1 de G€ol.ogie I il faut efl tenit conpte ].
2) t une p!€ocqJpation plus grahde encole cq|cerns Lrorientation et ltavenfuf des

Correctimi p.l66nto1o9idues dt€tude et de tlavaiJ , jusqurä pr6sent la grandE

nEjolit6 de ceg eollectiols a €16, !t est conser./6e au Service g6ologiqu6 du [ta-
rocr et les .€flexions +i suivent concEtnEnt essentielfemeit ls ploblane dE res
collecti.lns, que lrEuteur connatt bien t Ee nreet un problEme que pou! .l,raveni!,
cat actlel.lement la consewation des colLections des anci.ens gEologues, dEja Etr-
di6es et rdpertoliEes, eit assur6ea tlais Les Froblrnes qui eri3tent affEctent sur
tout La confsctim acfurelfe des couections provenent dll te$ain.

11 faut sn !ffet noter r

- e ) t que la psi6.ite va ä la mise en expoBLtion dtEehaatillons d€ danonstra:
tl,onr ou da bElle apparencr, cu susceFtlbLes d. provoque! lrEtonnehsnt ( DinosarF

riens, pa! exemp& ), pou! Ir6ducation du pub]jc ( ttrsEc ) r c6la est nEcEssal.r€i

mais Erla nrest pas tout.

- b ) r les anciennes colleetions de conparsisor et de tr"v_.X, d6 matä.iaux d6jE

!6pa!tori6g 6t €tudi,6s, passent de c6 lalt et pa! n6c€ssi.t6, En deuxigrn6 prio .-
tE t lEs seutes diffi.cultds actu!1l6s, conmc dans tous les paJs du mond! ( pl,us

ou moLns ), sont des ptoblünes ds F1ac6, dE hat€liet, drentretlen, et donc d6

crEdi,ts t n6is nul n! pcut p!6surie! da c6 qu! deviend..nt ces collections qne



fois leu1€ llcolteuls st dJtEur€ disparus I

- e) t eJ| revanchs, .l,es Eollections en couls de rEallsatioh, €vec des mat€d.aux

!6colt6s, pr6par6s et 6tudi6s actuetlererit, poseit de plus eIt ptus de pr.blaiEs I
ceg coL].ecti'ons sont en fait la dernie!e des prloritEs , on a lrirrFrcssion que

ces oat6liaux pslEontologiques, ].dJtd5, voluhineur, pqrssl.ärer./x, sales et sncom_

brants ( st p.rfoiE lngne laids I )r sont maintenant atteints pat un discl6(|it
( inexfutant jusqurä pr€sert ar ltaroc ] qui, dans de nombleüx organi.smes de dif_
f6renta payB, affecte au sens Latgs la pal.Eontologl.e, LaquellE ne selal.t pl.us ni
nässet nodetner, ni assez nä lravant-galde des sciences g€ologL+esn. Lrdürde dE

ces datEliaux souffle r
- su! 16 pLan des objets ( thard4alen ), du manqug de pLacr et de sulfa-

cas de langement, db personnet, de moyens ds p.Epalation et dr t!eit._
ment ( sans pärfe! des moyeas photographiques t ) ;

- su! .Le p]an des id€es ( rsoft-rraret ), des diffidrLtes draccis ä torrta
fofte de doeümentatlon Et drinformatLon ( en dehor5 des Doyeng striste-
mEnt personnels ) t des «rvrages de pal,€ontologie pu!e, des honog.aphies
doivent leste! en bibliothBque g€nEralB, pfus pdr! y !t!s rconse!\r€si

qu ruti.-Lts€sr a

&r a Ltinplaesion qus f.id6aL eot 6t6 de mettls Les collectl.ons dr6chantitlEns
pel6ontologiqus§... gilg un otdinateot, et ds gppriner Les 6chantillons a rerF
placE! 1e3 fossiles pa! des ibitli informatiquesi, avec itebLe tragantei pou! les
reconstituei... quel rave I

itais puissS-J. me troaper ..1
0 t^.r-'^/ '

| ,t u tt*6



Enclosure 3

Activities of the ürrassic{retaceous Boundar.y Working cr.oup in 1984

I) 27th International C.eolcgicaL Cong:ress at Moscor\r

Excursion 4060 served as a pfatform for the official meetrng

of the hrorklng Group. O1lr Sovlet colleagues danonstrated scane

excellently prepared sectaons in '.he Ryazan C-istnct (Oka val-
ley) e.'rd the central Volga Basin llocafities of corodishche
and Kashplrl . TVo discussicn rEetinEs ä1- Ulya.lovsk and a third
one at Moscow, after tile axcr:sion, were centred on problems

of procedure al]i actual possjlJifi--ies of correlaiion. The main

aes .1 .s ür be -.-r.ed ... lo.-ci^s:

1) Correlation bet,een the Tethyan and the Boreai Reäl-.n

has to precede the redefrnitlon o: the Jr.rrassic{re-
taceous boundary. The startrng poin'.s a:re existing
'on3_ r.o J od ies _n ct _r- 

e. - plo. _.ce. .

2) The Tethyan Realn shouli be '!he tlpe region for the
Jrrrassic{jaetaceolls boundary. In th-is context, the
tlpe Eerrlaslan is of speciaL interest. It is current-
Iy subdi,,'ldei inro : zones, -rhlch are

-INLANCI\LAN

BMR.

Boissieri Zone

C)ccitenica Zone

Jacobi.Grar1dls Zone

TITHONLAI\]

The actuai Ti-Lhonia.'r/Eerriastar LounCary seems, hcr,€ver, very
drfflcult :o correlate in'.o tl-re Boreal Realm. Therefore.i,e
agreed 1,o concentrate our efforts on the base of r-he Occitanica
Zonei tie base of the Boissieri Zone and of 1,he Valanginlän
Stage should only be consider.ed ln the seconC place.



:) At the actuaL stal:e of knohrLedge, the most prordsing

counterparr_- in Li1e "boreal Berriasian" :s the Hecto-

rcceras kcchi Zone. Its posi'"ion results best frml
the current amrnonite zonation for Northern Siberia:

!AI-qNGINIAI,I

Mesezhnj i<or''i Zone

Anafcqus Zcne

Kcchi zone

Srblrlcus Zone

2)

volcld\

So :ar, there rs no ag:reertent a,nong specralists as to the exact
position of the Sibrricus/Kochi bor,tnCary in :emrs of Tethyan

zcnes, irhether it ccrresflonds to the base of the tscissieri Zone

or of the Occir-ar]ica Zcne. This is mainly iue to different
interpretations of the biostratigraphrc dtstrr}ution of the
am:rcnite genus Riasanites, cccr{ring tcgether wlth Hectorcceras
kcchi on the Russra.'r Pfaifonn ard wtth Far-rriella boissieri in
the NE Caucasus.

In order to make fur:Lhe: pro]ress in this orestion, 'we iecided
1,o have a field meecrng in 1987, if .ossrble in NE Caucasus

and Manqlrshlak, !,üach are the c:r-"rcal regions for a Tethyan-

tsoreal correfetion riia the Rrssia.'l llat:orm.

Field meeting on the Jurassic{retaceous boundary, Ln Hungdryl

rn Septarber, at the Sür,eg training base of the Hungeriar1 C.eo-

lcgicaf Survey. Se./era1 sections in nat.]]aal as wel-l as ertifi-
ciaf outcrcps were studied. Topics of -!iis second meeting of



oLrr Working Group ,,€re magxer-ostratigraphl and a,rTlloniie, radio-
larian ani calpionell1C biost.attgraphy.

Srrbstartial grcgress ,,!-as made in calpionelllC strai.ag:raphy:

the r_ calpronelLd specialists attendtng the meeting agreed cn

a subd-ivision into t'nio ste.'rdajrd subzcnes cf tro of the four
standard zones: the latesi Tithonran Cressicolfaria Zone ard
the late Eerriasian-e.r:eslL Valangr:llax CalpionelLopsis Zone.

This prcvides us ,rih -:'rc aCdt::cnal tnterreglonaf datrim planes

in 'i€ Jwsssrc{aetacecus bctnii-r-r beds.

For the fir:sc .l,re a direc-- cct:refar,icn bet',reen calpioneflid
dnd radiolariian zones was achaer.ei by H. Kozur. Apparentfy the
Hlrngarian succession of rad-rclaalans matches cLosely fii-lh the
one observed by Pessagro i.r -/.esiern \orth Ä,ner:ca. Pelahaps ."his

l!'1li help --o clarify tie hitherto existlng contradictions con-
cer.ning Te+::hyan-Borea1 ccr:eiaiicns -ria Paci:ic North Arcrica.



Enclosure 4

TIIE JI]IASSIC CLERIHE]I'

W.A.S. SAiJEANT

Departnent of Geologlcal Sciences
Unlverslty of Saskatchewan
Saskatoon, Saskatchewan
Canada S7N 0W0

The clerihew ts the only forE of poetty--or of rhlme, 1f one feels that
nobler designa!ion to be unnerlted--that has a sclentlfic origin, It l,as surely
under the stinulus of a chemistry lesson rhat the schoolbo], EdEund Clerlhe§
Bentley, 1n rhat noEent of lnsplrarion so Eany years ego, was insplred to rrlre
the lxeDorable quadruplet:

Sir Hllnphly Davy

Abooina.ed grary.

He lived in rhe odiun

Of having discovered sodiun.
Ye!, oddl), enough, scientists have figured only sparsety in sübsequenr clerlhe\.rs.
Indeed, vhen after being vlsited b_v the lluse of Clerihews whilst in Ottalra, I
published a feu geological clerihews in 1983, I believe I \,ras the first to do so.

In that first burst of clerihevification, I inctuded one dlrect meotion
of lhe Jurassic Sysreß and of a wotrhv and percipienr strarigraphe! who attended
the second LuxeEbourg Col I oquiuo:

riThe geological colutrln,'. said Adrian L1oyd,

"Conrains Euch l0äterial that one should avoid.
Ir dlviding ir up, one can really be slrift
And just lecognize basemenr, Jürasslc and drift.,'

A second clerihel^, in that first burst had also Jutassic relevance:
William SDith rhe surveyo!,
!,tren he grew older and greyer,
persuaded Buckland ro be polite
And renaDe rhe Bastard Oolite.

In lhe fertile nental soil creared by arrendance at the Erlangen gatheiing
of Jurassic specialists, a furrher crop of cleriheus flowered. Here they are:

I believe it is rruly patheric
That "Jurassic" is not named "Dorseric',.
If only von Humbold!

Ead nor beeo such a dolr!



Pressing onrrard ln tlme to the birth of inte.natlonal slratigraphlcal
co!re1a!1on, one nay note that

D'Orblgny thought the amnonlres of lrorrh
For dral',lng lines of tine across the Earth.
A1as, that facts of regional limiration
Have spoiled his sinple scheoes of colrelatton!

Holrever, the ideas of the grear lrench strarigrapher r,rere not wefconed in all
quarters, even at the tiüe of their fonnulatio.: -_

I{aviflg qTirnessed von Quenstedt,s rages
I^rlxen he placed fossil zones into 'istages'i
Albelr Oppel lhought tr would be proper

To call then instead "Zoneo-cruppe,' .

Conrinuing lhrough rime to rhe birth of Dodern Jurassic srratlgraphy,
one xoay nore (wtrh some regret!) that

Willian J. Arkelt
Always knev perfecrly l,ietl
That even a fragment of amonite
Drove ä11 orher evidence out of sight.

Theo, of course, there sas the firsr Luxenboürg Colloquiun, irs t!u1v
Eenorabte Secrerary- cun-Cha irman, and his ideas orl the teroinat Jurassic
stages:

1n LuxeEbourg, pierre Mäubeuge
proceeded at great length to urge
Thar using rhe zooe of Gravesia
Would Eake corretarion ouch easiert

l{hereas, lrith our discussions ar Erlangen in minal, one is aware thar
Ui Dbledon and Cope

Both sincerety hope

The Russians soon !ri11 rruly try
To recosnize an albani.

there is, of course, a particnlar äoDenclatural problem that faces \re
Jurassic stratigraphe.s, echoed in the clerihev that follovs:__

Would I be seening vaguer
If I talked of Derek Ager
0r would I uj.o a wager

By calling hiß Derek Ager?



The devouring energv and enthuslasm of another f18ure at our oeetlngs
desetves to be cor@exoolated:--

Because of his frantlc dellght
In the cuives of each amonite
cerat l{esternann spends every day
In hacking the strata alray.

However, when at such Eeerings, I ftnd eyself sonething of a 1oner.
üIi1e

Bi1l Wimbledon and Johnnie Cope

For aDnronites uilt aluays grope,
Believlng theD the only vay
For sorring out the Kimreridge C1ay.

I, for oy olrn part, continue insteaat to fo11oF rhe ldeas of Ey ou_n principal
scientific Eentor:

Charles Dor",nie declated__and I think hlo quite right__
that ro use just a fragmen! of oae aononite
Is a ueird !,rav to date the Jurassic terrah
Lhen a Dilljon dinocvsts make its age ptain!

we11, iüaybe ue Jurassic Djcrofossil \iorkers are sri11 1n a olnollty__
but just wait ro see,hat will be happeninS in a few decadesr rn the neaflrine_I trust the above Eaunderings Eay häve aDused you.

RNFER-ENCES

SARJEANI, W.A.S., 1983.

SARJEANT, W.A.S., 1984.

tlle geologieal cleriherr.

A m6lange of geological

ceolog, 12 (4) , 38-40.

clerihews, ceotos (in press) .



REPORT: WORKING GROUP PALYNOI4ORPHS

Enclosüre 5

TPLANGEII 6 SEPTEi'13ER 1984

In acadeiric circles, erefiolified by this conference, most biostratigraphjcal
correl ati on schenes are sti I I baseC on shel 1y macrofossi ls , parti cul arly
amrnonites. This riray be justifjed from a traCitjonal and historical point of

vievli but the grorith of knorvledge of other fossil groups and the increasin!

biostratigraphjcal precision,rhjch is becorning possible 1"/ith thjs kno\,Jledge

merits a broadering of the basis of many correlation schenes. ln particu'lar,

the vast increase jn palynological data, mostly the result of exploration

by the extractive indLrstries, offers the opportunity for refinec correlations

ovef great areas.

In the Jurassic, the major palynor.rorrh grouos are: (1) the spores anc pollen

of pteridophytes and gynnosperms and (2i c-rsts and spores of algal affinities,
principallJ dinoflagellate cysts, but also microfossils incertae seCis

(acritarchs). The lack of detailed study of s!ores, pollen and acritarchs ir
many Jurassic sequences means that the Siostratigraohjcal potential of these

gro!ps has yet to be f!lly realised. The cistributr-on of dinoflagellate
cysts is better Lrndevstood ar.i biostratig!"aphical schefles for the Jurassic

are becomi n g increasingllr' refined.

Although the first dinoflalellate cysts were described by the German

Ehrenberg about 1840, dinoflagellates',!ere almost exclusively studr'ed by

bioloqists during the second half of the nineteenth century and the first
decades of this century, 0nly jir the 1930s did Georges oeflandre in France,

Alfred Eisenack and 0. and tr'i. Uetzel ir Gerrany Cevote their attention to
fossil cysts. qesearch contirued at a lo,, level until about 1960, when the

ircreasing exploratjonal actjvities of oil and rninjng cotnpanies jn many

hitherto ufknouin areas gave rise to the requirerient for dating and

correlation,vrth tools other than the classic meqafossils. SLbsequently,

ther-" has been a great increase in interest in dinoflagellate cysts and a

tremendous amount of ,ork has been done. Jnfortunately, mLrch of this rJork

remains confiCential and js still in the fi les of the industry.

i'levertheless, äuch infornration has been p!5lished. As an example of the

potential of palwoloqy, ,,!e present some of this data, frofl the Upper

Jurassic of rr'lestern Europe. lt should be stressed that the quantity of



freely available biostratigraphjcal data js strictly limited and these

range chartS are open to revjsion. lt is also knorn that some dinoflagel-
late cysts have rafges of different duratjon jn different basiirs. These

range charts can therefore be regarded as an example of the precision
possjble using dinoflagellate cysts, rather than a true biostratigraphjcal
scheme.

In the l.lpper Jurassic of lJestern Europe, the folloliing major biostrati-
graphi c accounts are available:

1) 0xfordian-Kimmeridgian of southern German-v (KLEMENl, 1960 in:
Palaeontographica Abt. A, 114(1-4)r 1-104).

2) Late oxfordian (bimmammatL.rm Zone) of France (C0URTINAT & GAILLARD, 1980

in: 0ocuments Lab. G6ol.. Fac. Sciences de Lyon,78:1-123).

3) Upper Bajocian-Lo[ler 0xfordian cf the ilest Netherlands Basin (NERI,IGREEN

& DE BOER, 1978 in: Paljnologia, nim. extraord.,l: 2e3-297).

4) Callo\i r-an-!iidle 0xfordiai cf n!rth,r.st !Lrro0e (RIL:Y & FEl,lT0\, 1982

in: Palynology, 6: L93-?a2).

5) Portlandian-tsarrenian and ?ortlairCian-Hauterjvian of the orth Sea

(DAVEY, 1979 r'n: AASP lontrr.butions Series, 5B: 49-81, and 1982 in:
Gecl. Survelr' of Denmark, Ser. 8,6:1-56).

6) Kimmeridgjan-Valanginian of the North Sea and Southern England (FISHER

& RILEY, 1930 in: 1V Int. Palynol. Conf. 2: 313-329).

7) Jurassjc and Lower Cretaceous of offshore Eastern Canada and E!rope

{r."llLLIAl,1S, 1977 jn: Cceanic^.licropalaeontology (ed. by A.T.S. Rar1lsay),

vol. 2: 1231-1325).

8) Upper Jurassjc and Lower CretaceoLrs of the Ilorth 5ea, Southern En,qland

and France (RAYNAUD, 1979 ir: Palinologia, nüm. extraord., 1: 387-405),

9) L,Jorldwide l"iiddle and Upoer Jurassic (SARJEANT, 1979 in: AASP Contri-
buti ons Series, 5B: 133-157).

1i) Jurassic of Great Britain (r00LLAl,l & RIDING, 1983 jn: Inst. Geological

Scjences, Report 83l2: 1-41; RlDI\G, 1984 in: Palynology, 8: 195-210,

and RIDlllc & SARJEANT, thjs volume),



1)

2)

11) Upoer Callovjan-Berriasian of the l!o.th Sea Central Graben ('.IERNGREEN

& fE BoER, this volume).

12) Upper Kimmeridgian-Portlandian of Dorset, England (NLlNT, this volume).

t)ISCUSSION

rJe feel that it is time lhat the Upper Jurassjc of Southern Germa.y

is re-investigated, since this area has a critical position between

the relatively well-understood subboreal province and the scarcely-

examined-r.ethyan area. Pall/nological research in the Jurassic of Tethys

is urgentl y needed.

lle feel that all data should be indicated in distrib!tion charts and

that, wherever possible, at least the key taxa in an assemblage should

be jllustrated. 1t is very desirable that authors apply species concepts

and zonäl terminology riloroLrsly, in the sense of the origjnal author,

to prevent the 'baloonjng of taxonomy and zones. ,,Je feel that this is
an observation pertinent to all palaeontological djsciplines.

Palynology is a young science and published informatjon is lifirited. It
already sho\,{s great potential for the solution of stratigraphic ard

palaeoenvironmenlal problems, and is in wjde industrial use for ro!tine
biostratigraphy, Palynology has, ho,,!ever, most to offer the geological

\,/orld i]hen used in conjunciion lrjih other geological discjplires, in
multidisciplirary studies.

3)

Septenter 1984,

revi s ed February 1985.

G. F. !1. HERfiGREEN (Naarleir)

C.0. HLINT (Ne\ibury)
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OXFORDIAN

tops bases
t_'__""r

\----"1 R. aenu la

s--.1 c. ornatum

\-'---'t A. senta ! G. dimorphum

\------.t P. paracalathus ! L. mirabile
l*lan aea L. subti le

s-----1 G. iurassica adecta

<----1 C. continuum
L. jurassica
P, prolongata

Fig.2 - oxfordian, first and last dinocyst appearance datums.

l.Jpper

rosenkrantzi

reE!l are

Serratum

gl osen se

Middle

ten ui serratum

densjplicatum

Lower

cordatum

mart ae



(]14 I.1 ERI]GIAN

tops b ases

1- -J Perisseiasphaeridium sp. A
, H. ornata

z-------l L. bulgarica

z___J f4. simolex (rare)
_ A, otar ot" Jr', so. a 1Dovev'8_ 'co.-]or
' C. rhula

G. aff. vi I losa

\----.t G..jurassi.a

z--J G. ßrlrtabi I i s

s------] E. birel:jculata .z------1 E. polyplacoDhorlrn
S. luridum z----J C. Danneum
T, iunctjspina

\ - I Stephanelytron

\-----t S. crystal linum

s-.] R. aemula ' rD. tuberosum
Egmontodi ni Lr. spp.
0. balios

Fig. 3 - Xin:,€r1dgian, frrsl- anc last dinocl.,s-" apFear]ance datr.r,ns.

Ncte :hac (irrrnendglan is used seltsu anglico.

Upper

fi ttoni

rotunda

pal I as i oi des

oecti n atus

hudlestoni

whe at I eyens i s

scitulus

eleqans

Lower

autissiodorersis

eu do xuS

mutabil is

cymodoce

baylei



PORTLANDIAN

tops
\-I

\-----.] G. virgul a

\-----l C. schi zoblatum

\--1 S. inritibulum
s---1 G. longi cornis

\-----.1 G. mutabi lis

bases

z---J E. expi ratun

z-l C. culmulum

- 

C. culmulun z----J G. villosa' 'C. panneum G. virgula
E. polyplacophorum

\-l v. ud r ru5

s----.1 G. dimorphutn /----J C. schizoblatum

\----t C. thula

\---.1 l'luderongi a sp. A

1----1 E. cf . polyp]acophorum

z-l S. pharo

\------.1 Perisseiasphaeri- z.--J D. spinosum
di um sp, A

Fig. 4 ^ Portlandian, first and 'last dinocyst appearance datums.
Note that Cannosohaeroosis thula and Ctenidodinium culmulum
extend intä' tt-e -Fyä7äääi--sTEi6frprral us-7onE-l n-TFE tröilliT6a
Basin. D. spinosun and S. ifiääl--ji-Xi-rth Sea Basin only.

Upper

'l 
amp Iu gh i

preplicomphalus

pri mi ti vus

Lower

angui formi s

kerberus

ok usens i s

gl aucol i thus

albani




