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The micropa leontological content (ca lpioncl lids, foraminifcra , a lgac) of the sa mples 
collcctcd during the CYAMAZ campaign (1 982) (rom the Jurassic platform of the 
Mazagan Plateau allows their att ribution to upper Malm (but the lowcrmost 
Ncocomian cannol bc cxcl udcd complctcly). Thcse samples arc comparcd wit h the 
DSDP Leg 79 ones and those comi ng from numcrous onshorc outcrop sections. Thal 
compa rison shows Ihat CV AMAZ sa mplcs arc very similar (if not idc ntica l) to those 
of the top of the Jurassic plat fo rm in site 545 and in Western High Atlas sections. 

Oeeanol. Acta , 1984. Submersible Cyana stud ics of the Mazaga n Esca rpme nt 
(Moroccan cont inental margin) , CY AMAZ cruise 1982 , 89-92. 

Biostratigraphie des calcaires jurassiques de la campagne CY AMAZ 

Le contenu micropa léontologique (calpionelles. foraminifères. algues) des écha ntil­
lons recueillis lors de la campagne CYAMAZ (1982) sur la plate-fo rme jurassique 
constituant le plateau de Mazagan pe rmet Icur attribution a u Mal m supérie ur (sa ns 
que l'on puisse exclure complètement le Néocomien basal). Ces échantillons sont 
comparés avec ceux du Leg 79 DSDP ct avec ceux provc nant de nombreuses coupes 
faites à terre. Cette comparaison montre que les échant illons CY AMAZ sont très 
comparables (sinon identiques) avee ceux du so mmet de la plate-forme jurassique 
dans le site 545 et dans les coupes du Haut-Atlas occidenta l. 

Deeallol. A Cla , 1984. Étudcs par le subme rsible Cyana de l'escarpement de Mazaga n 
(marge continenta le maroca ine) , campagne CYAMAZ 1982, 89-92. 

BIOSTRATIGRAPHY OF THE CYAMAZ SAM­
PLES ATIRIB UTED TO UPPER MALM (Fig.) 

O ne of the objectives of the CY AMAZ campaign was 
to obta in stratigraphical data di rectly from the cxpos­
ed Mazagan Esca rpment. Numerous samplcs collcct­
ed in situ have been auribuled to .. upper Malm 10 
lowermost Ncocomia n " accordi ng to their microfauna 
and/or micro flora. The paleonlologica l contents of 
thcsc samples a rc described e lscwhcre (cf Jaffrezo et 
al., this volume). T hey ca n be asscmbled in four 
groups , three of which arc bascd on the biostrat igra­
phical data. 

Calpionellid-bea ring limestones 

The ca lpionellids of CY AMAZ 82, those of DSDP 
Leg 79, and those round in our High Atlas sa mplcs 
have been dete rmined by J . Azcma. 
Five of the CY AMAZ samples contain cal pionellids. 
good index fossils fo r the Tilhonianllower Neocomian 
intervaL The facies of thesc calpionellid-bearing lime­
stones is not the Iypical micritc with numerous 
ca lpionc llids, bUI they a re more o r less recrysta lliscd 
biomicrites with only a few poorly prescrvcd ca lpionel­
lids which are associated with be nthic nerilic orga­
nisms. 

The " Jurassic ,. limestones of the CY AMAZ cruisc 
will be compared, from a biostratigraphica l point of 
view, with sa mples from DSDP Leg 79 and from 
onshore outcrops in the Weste rn High Atlas. 
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ln the bette r occurrences (sa mples 85-4 and 87-3) Ihc 
obscrved specics (Ca/pionella a/pilla , TilllimlOpsella 
carpathica and particu larly Crassicollaria pan/ilia) 
allow us to assign thc calpionellid-bearing limestone 
to the TithonianlBerriasian boundary. 
ln the othe r cases, solely C. a/pirm , or undetermined 
calpionellids were observed. In these cases, il is 
impossible to give a more accu rate age Ihan upper 
Tithon ian to lower Berriasian . 

Limestones with neritic microfossils 

The most frequently observed forarninifera are: Tro­
ChOUM afpina , T. eloI/gara, Pselldocyclammina liIllUS, 
Conicospirillina basiliensis, Prolopeneroplis sp., Nall­
lilocufina sp., miliolids, ctc. ; 
The algae arc: ThamMloporella parvovesiculifera, 
BaccinellalLilhocodillm , Sa/pingoporella pygmaea, S. 
allnu/ara, C/ypeilla jurassica and Tem/oporella obso­
leta, oncoids. 
Thcse rossil associations are weil known rrom the 
Western Mediterranean area frorn upper Malm to 
lower Neocomian (cf. J . P. Bassoullet, Fourcade , 
1979; Jaffrezo , 1980). Particularly, C. jllrassica is nOI 
younger than middle Berriasian and T. obsoleta is not 
quoted younge r than POl1landian (cf. Bassoullet el al., 
1978). 

Lirnestones doubtfully dated as .. late Jurassic .. 

Sorne of the CY AMAZ sa mples are tentatively att ri­
buted to the " late Jurassic", accord ing to rnicrofacies 
parameters and sorne fora minifers which are nOI 
distinctive in thin-sections (lenticulines, nautiloculi­
nes, etc_). 

Breccias with Jurassic lithoda.sts 

Sorne sa rnples of Cretaeeous breccias contained 
reworked lilhoclasls attributed to upper Malmllower­
most Neocomian: these clasts show the microfacies 
and mieroorganisms described before (see von Rad , 
this volume). 

COMPARISON wlnl ONSHORE OUTCROPS 

Outcrops in the El Jadida area 

ln the El Jadida area , betwee n the At lantic Ocean 
and the Paleozoic of Ihe Mescla , there arc large 
outcrops attributed to upper Jurassic (cf. Gcologica l 
Map of Morocco, Mazagan and Marrakech sheets. 
1I500{)()()c). But , si nce the rocks arc gypsiferous and 
dolomitized, they did not give us a ny figures for their 
biostratigraphica l dating. Only in one sect ion (W of 
Tleta d' Ighoud) the base of sedimc nl cover ove rlying 
the Paleozoic rocks of the Jebilet is datcd as upper 
Dogge r sincc Pselldocyc{ammina "mynci and Praekllr­
,,"bia cruse; are present (Medina, Jaffrezo , in press). 

The Western High Atlas outcrops 

ln this arca, numerous sections were invcst igated. 
Lower Cretaccous sandy maris ove rlie plat fo rm lime­
stones attributed 10 upper Jurassic (possibly including 
10wcr Berriasian). 
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STAAT IGRAPHY OF JURASSIC UMESfONES OF CYAMAl (1982) 

At their top there is a thin eal pionellid Icvel. The 
microfacies of these calpionellid-bcaring limestones is 
very similar to the CY AMAZ samples (see paragraph 
"Calpionellid-bcaring limestones " ). But the species 
observed in the High At las, when determinable, are 
not very meaningful (Calpionella alpina and Ti",;,,­
nopsella earpalhica). 
This calpionellid levcl is localed at the top of the 
"Timsiline limestones" (to use the name givc n by 
Société Ché rifien ne des Pétroles, 1966). The " Timsi­
line limestones" are charactcrizcd also by the pre­
sencc of Salpingoporella amm/ata, AClÎlloporelfa 
podolica , Clypeina jurassica , Trocholina alpina T. 
elongala . Pselldocyclammina !i(IIfU . COllicospirillùUl 
basiliensis and Aflchispirocyclitm Iluiranica. 
The paleonto logieal conie nt of these limestones is 
si milar, if not identical , to that of the CYAMAZ 
sa mples, exccpt for A. IIlSilallica which is absent in the 
CY AMAZ samples. 
ln the Weste rn Higb Atlas, the calpionellid level is 
always at the top of the .• Timsiline limestones " ; the 
numcrous normal fa ults sec n during the CY AMAZ 
dives can expia in the faet that we did not observe this 
sequence at the Mazagan Escarpment. 
Be low the .• Timsiline lirnestones" of the Western 
High Atlas, Iherc are dolomitie and calcareous fo rma­
t ions dated as Kimmeridgian with A/veosepta jaecardi 
and Favreina sp. These facies and microorganisms 
werc not round in the CY AMAZ samples. 

COMPARISON WITH THE DSDP LEG 79 SITES 

Upper J urassic has been drilled in three of the four 
DSDP Lcg 79 Sites (cf Hinz et al. , 1982). 

Site 544 

Ammonites a nd oneoid-bea ring limcstones (Oxford­
ian are direclly ove rlain by Miocene sediments. 

Site 547 

Be low Valangi nian maris, the " Jurassic" limestones 
begin with a thin calpionellid levcl ; calpionel1ids are 
associated with Aptychus a nd Globochaete. The quol­
ed species (Remalliella ferasilli, Tilllù/llopsella Cflr­
pathica, CrassÎCollar;a pan'Illa and Cr. i",ermedia) 
permit the attribution of Ihis level to the lower 
Berriasian (for Ihe top) and to upper Tithonian lower 
Be rriasian boundary (for Ihe base; cf. Azema, Jaf­
frelO , 1984). 
Thc ealpionellid Icvcl ovcrlies limestones with cyano­
phyccan algae , ammonites and Aplychlu. This last 
type of facies was observcd in site 544 but neither in 
the CY AMAZ sa mples nor in the Weste rn High Atlas 
1 outcrops. 

Site 545 

(drilled at the foot of the Mazagan Escarpment). 
Under lower Cretaccous maris, the Jurassic series 
begins with dolomitic Iimestones where dasyeladaeean 
algae (Salpingoporella pygmaea, Lagenoporella sard;-
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niensis) are associated with trocholines, pseudocy­
clammines, and Prolopefleroplis sp. These dolomitic 
limestones arc very similar to those sam pied du ring 
CY AMAZ (see paragraph .. Limestones with neritic 
microfossils "). Below these limestoncs werc drilled 
dolomitic Iimcstones witb abundant quartz but a very 
poor microfauna . 
ln site 545, ealpionellid-bcaring clasts (dated as Ihe 
lower part of upper Tithonian) we re found in Mioce­
ne-Pliocene brcccias. 

CONCLUSIONS 

1) According 10 the microorganisms quoted from the 
CYAMAZ " Jurassic " sa mples of the Mazagan 
Esca rpmem the ou tcrops must be att ributcd to upper 
Malm (a lthough lowermost Neocomian ca nnOI he 
excluded complcte ly). 
2) Thesc " upper Malm " limcstoncs arc very similar 
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to those found in onshore outcrops , not to those 
fo und in the El Jadida area , but to those observed 
further to the south , in the Western High Allas , and 
only al the top of the Jurassic limestones of this arca 
(" Timsiline limestones "). 
3) The facies and thc microorganisms observed in the 
CY AMAZ sa mples are similar (if not identical) : 
- to those obscrved in site 545, in the uppermost 
part of the" Jurassic" limestones ; but in site 545 
these limCSlones a re ovcrlain by a 500 m thick sedi­
ment cove r ; while the Esca rpment Iimestoncs are 
mostly outc ropping ; 
- and to the Jurassic clasts in the Mioccnc- Plioce ne 
breccias of site 545. 
4) The facies and microorga nisms of CYAMAZ sam­
pies are , howeve r, different from those of sites 544 
(Oxfordian 1) and of site 547. which arc characte rizcd 
by a cal pione lJid level at the tOp. They are also 
different [rom the limestones unde rlying the" Timsi· 
line limestones " in the Weste rn High Atlas. 
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