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Toarcian: establishment of a
carbonate platform across
the basin

Dogger: regression to fluvial
deposits
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— Mini Basins driven by diapir shortening

— Reactive diapirism?: Early — Middle Jurassic

— Passive diapirism (turtle structures) — Late Jurassic to Cenomanian
- Allochthonous salt tongs (propagate South and Seaward)
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TARFAYA BASIN i £

- Less diapiric influence
- Different diapirasm style
- Dogger marine deposits
- Jurassic thinning dramatically
towards the coast

7" missing Ligs %7
and Dogger a— 20} 3

Arantegui, 2018
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SCOTIAN BASIN STRATIGRAPHY tct=ac: ég

Comparison EAB

—> Evaporite Formation

- Upper Lias - Carbonates

— Dogger - Clastics

- Upper Jurassic - Marine
carbonates

— Upper Callovian transgression

Modified after

—— Weissenberger et al, 2006
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CENTRAL HIGH ATLA L.

ZAOUIAT/TAZOULT AREA — CONTINENTAL SYSTEM

BAJOCIAN
CARBONATE SYSTEM

Oolite shoals
Outer  Coral reefs
ramp

TOARCIAN

TOARCIAN

ELENSANCIIAN CARBONATE SYSTEM

= Bioconstructed platform
Lithiotis & corals




COMPARISON CENTRAL HIGH ATLAS i Gy

A-B (NW-SE) Reconstruction of the Central High Atlas during the Pliensbachian
Stable domain Unstable domain Fault domain Stable domain
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Rift shoulder Fault domain R Rift shoulder

Verges et al., 2017
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P— Mafic Underplating? a 20 km —

* Magmatic intrusions were emplaced from Late Middle Jurassic to Early Cretaceous, in the core of already developead diapiric structures

Naddle Toarcian mixed deposits

- Sedimentation in Mini-Basins
- Strong diapiric influence

- Dogger marine deposits

- Upper Bathonian/Callovian
continental

Joussiaume, 2016
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LUSITANIAN / ALENTEJO BASINS »wctecr Gy

Oil seeps

diapir Diapir

Caldasda Rainha‘ Alpedriz syncline Porto do Mos

After Pimentel & Pena dos Reis, 2016 S Later diapiric influence

- Dogger marine deposits

—> Siliciclastics from Kimmeridgian

09/05/2018 Jurassic Stratigraphy 21



DISCUSSION e

TARFAYA BASIN OFFSHORE:
— Less diapirism
- Marine Carbonates Dogger

SCOTIAN BASIN:
—> Very similar to EAB onshore

CENTRAL HIGH ATLAS:
— Dogger marine (CHA) /continental (EAB)
—> Toarcian erosion in western part

LUSITANIAN BASIN:
- Two rift phases: different sedimentation (carbonates all Jurassic)
- Later diapirism influencing porosity
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THEME 2
ARCHITECTURE OF CARBONATES GEOBODIES
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ERSPECTIVE OF ANALYSIS =@
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Sidi Moussa .
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CARBONATES GEOBODIE

Cap Juby
1) Essaeuira-Agadlr Basin facies and arcnitectt Oil field

2) Comparison with offshore data and t

3) Discussion on synsedimentary sait t:
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MIDDLE-LATE JURASSIC BASINS ¥
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Modified after Scotese PALEOMAP Project, 2013

09/05/2018 Jurassic Stratigraphy 25



North Africa Research Group ,

ESSAOUIRA — AGADIR BASIN

Lgouz Anticing s

09/05/2018 Carbonates geobodies



North Africa Research Group

TIDILI FORMATION
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Associated with a marly matrix or
a bioclastic WST/PST matrix,
locally encrusted

Dimorpharaea

Insalaco, 1998 29
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Dolomitic Bst
corals (platy, branching),
serpulids, brachiopods...

Dolomitic F/Rst (W/Pst)
coral fragments, crinoids,

OXFORDIAN REEF ECOLOGICA

[N W ) e L

Diversification stage
/domination stage

Diversification stage

Pioneer stage
Modified after Olivier et al., 2012

Dolomitic fine P/Gst : shelly fragments,
brachiopods, gastropods ...
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TIDILI FORMATION e Gy

Large clinoforms offlapping the reef structure
REEF EDGE / CLINOFORMS

°
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TIDILI FORMATION

- Oncoxds PST Coeals rch WST 1o GST
1313 - Gastropods and chaetetid WST 1o F5T - Fassil ich /GSTFST
B st
- Reelal dolomite (Platy carals, polyps, beanching, PST) - MST
B 7eetal dolomine (Paty corals dominating, IWST) B i

I conls rich FSTRST

- Reelal dolomite (branching dominating / vasious)

PARALLEL TO STRIKE
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- Deep thell, banian

Upper Jurassic Microsolenoid
Biostrom development

N

SUBBOREAL §
FAUNAL
PROVINCE i

- Microsolenoid Biostrom very
common during Upper Jurassic

- Low relief, laterally very extensive

= Micritic matrix with unsorted
bioclasts

- Low generic diversity

- Low light, background
sedimentation rate, low energy

s BURGUNDY
f PLATFORM

SUBMEDITERRANEAN
FAUNAL PROVINCE

Insalaco, 1996



CENTRAL EUROPE it
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Purer limestones: Microsolena dominates
High siliciclastic component: Dimorpharea dominates
- better sediment-dispelling capabilities

L

Lathuiliere et al,. 2005




CENTRAL EUROPE
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Bionomic zonation of the corallian platform of Bonnevaux-le-Prieur (Juras)

—> Patchy reefal frameworks
—> Relation with textures of juxtaposed sediments (WPG)
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CENTRAL HIGH ATLAS
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— Extensive diapirism
—> Salt withdrawal and diapirism influence

— Carbonate platform and hemipellagic deposits
— Rapid facies variation

Saura et al., 2014
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Carbonate
platform

b Hemipelagic carbonates .



DISCUSSIONS B

Geometries linked to structural evolution

A Jurassic )

shelf margin '
| (

Onshore salt anticlines:

Salt diapirs /tongues
® /sheets

= Clastics distribution

@ Salt cored anticlines
/pillows

’ provious works
("_',:J prasent work

Salt structures

assumed

~ Seawasrd toe-thrust
A salt nappe anticlines

= Reefs geometries (CHA) L

Pal (+) |Mesozolc |Ceno
| [

OffShore salt dia pirs: 8] ATLANTKC A ESSAQUIRA A(.AAD'u} H.ASIN ”; BASEMENT 3 CENTRAL HIGH ATLAS

OFFSHORE ONSHORE

Deposition & Mobllisation of evaporite in recognised diapirs

=  Mini basins ; Sl
= Small scale platforms

= Strong facies control Fo

P,
Present work (Aude and Christian) Saura et al, 2013

Work from R. Charton, unpublished
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AGADIR-ESSAOUIRA BASIN ONSHORE:
— No strong diapirism evidence (turtle back salt domes?)
- Extensive biostromes with low coral diversity
—> Various buildups sizes and geometry, no reef
CENTRAL EUROPE:
— Similar coral associations / facies
—> Dimorpharea high tolerance to higher background sedimentation rates
CENTRAL HIGH ATLAS:

- Strong influence of diapirs on the architecture
— Rapid facies variations on the edges of the diapirs

NOVA SCOTIA:
- Abenaki Formation: thrombolite-stromatolite buildups and calcareous sponges

09/05/2018 Carbonates geobodies



=)

Special thanks :

09/05/2018

North Africa Research Group ’




I F N I O F FS H O R E North frica Research Group ,

» Squeezed and tea-drop diapirs (symmetric and up-right structures)
e Intense folding & thicknesses variations across minibasins
e Minibasins driven by DIAPIR SHORTENING — abrupt depocentre shift

e Reactive diapirism?: Early — Middle Jurassic
e Passive diapirism (turtle structures) — Late Jurassic to Cenomanian
e Active diapirism - Late Cretaceous- recent

Ongoing work Leonardo Muniz-Pichel
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PLEISTOCENE TERRACE

Gst and Rst alternating
large coral fragments

FORE-REEF Bst, various

coral associations
REEF

B ceerest ' ' ( Wst to Gst and
Gst and Rst alternating oncoidal Pst / Fst

S Corals and shells FST / RST ‘ cross stratification
BACK-REEF PLATFORM
Shell and Corats Frag WST to GS¥ Rst, large shells and coral SHOAL

Oncolds PST / GST fragments, locally corals in situ
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