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Introduction OAE?2

OM-rich mudstones were widely deposited during C/T Oceanic Anoxic Event

(OAE2), an interval with increased organic carbon storage globally
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Age: Late Cenomanian to Early Turonian  Duration: < 1 Ma
Paleoclimate: Extremely warm climate and high sea level
Characteristics: OM-rich mudstones deposition and positive 813C excursion
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Location of studied Moroccan basins
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Aims:

»|dentify the distribution and
quality of C/T source rock

» Source rocks timing
» Controls on the source

rocks

»Analogue for offshore

basins

Studied basins:

»Errchidia-Goulmima Basin
-Tethys Ocean Influence

»Agadir-Tarfaya basins
-Atlantic Ocean Influence
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1. Errachidia-Goulmima Basin
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Shallow carbonate platform deposition was controlled by Tethys Ocean
Black organic-rich mudstones were only recognized in the Errachidia area
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1. Errachidia-Goulmima Basin

Errachidia Tadighoust Goulmima Goulmima, Morocco
(C Lezin, 2012)
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1. Errachidia-Goulmima Basin Errachidia
C/T boundary and OAEZ2 interval

Errachidia, Morocco Oued Bahloul section,Tunisia Pueblo, USA
This study (M Caron etc. 2006) (Falzonietal. 2018)
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1. Errachidia-Goulmima Basin Errachidia
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1. Errachidia-Goulmima Basin Errachidia
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Dominant kerogen type IlI, high Hl and TOC values
Excellent source rocks
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1. Errachidia-Goulmima Basin Errachidia
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1. Errachidia-Goulmima Basin Summary
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1. Errachidia-Goulmima Basin Summary

PLANKTONIC LONG-TERM AND
STAGES| AMMONITE ZONES |FORAMINIFERA SHORT-TERM Errachidia section
ZONES SEA LEVEL CURVES(Hag 2014)
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The organic-rich black mudstones interval correlate with eustatic cycles
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Late Cenomanian marine transgression: delay response, anoxic conditions

Early Turonian marine transgression: coeval, euxinic redox conditions
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1. Errachidia-Goulmima Basin Summary

Regional correlation among Tethys influenced basins

OM-rich mudstones
were developed in
Upper OAE2 and Early
Turonian interval,
corresponding to the
late Cenomanian and
Early Turonian
transgression

Errachidia, Morocco Chgbe,;bltabAzlgggna Oued Bahloul section,Tunisia
This study (Grosheny D, ) (Aguao R, etc. 2016)
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OM-rich mudstones
were deposited in a
strongly restricted
marine environment
with extremely low
detrital influx, high
productivity and
anoxic/euxinic water
conditions
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2.Tarfaya and Agadir Basins
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2.Tarfaya and Agadir Basins

Agadir Basin, Morocco Tarfaya Basin, Morocco Pueblo, USA Eastboume, England
(Falzonietal. 2018) (Pearce et al. 2009)
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Agadir Basin

Tarfaya Basin

TOC values less than 1%, clay mineral-rich, organic matter in foraminifera tests

P -
T Y 3. %

Weathered, carbonate-rich, abundant planktonic foraminifera and ‘organic matter'
TOC up to 12.5%, Kerogen Il in the equivalent level of nearby sections
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Agadir Basin

Tarfaya Basin

2. Tarfaya and Agadir Basins Early Turonian

TOC up to 9.8%, average 3.5%. Carbonate-rich. organic matter in foraminifera test and matrix
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2.Tarfaya and Agadir Basins
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2.Tarfaya and Agadir Basins
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2.Tarfaya and Agadir Basins

PLANKTONIC LONG-TERM AND
AMMONITE ZONES  |FORAMINIFERA SHORT-TERM

ZONES SEA LEVEL CURVES(Haq 2014)
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The organic-rich black mudstones interval correlate with eustatic cycles
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2.Tarfaya and Agadir Basins
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» OAEZ2 interval controls: organic-rich mudstones are distributed in the south deep
marine environments, rarely developed or absent in the North Basins.

» Early Turonian transgression controls: Early Turonian interval is associated with a
wider OM-rich mudstones distribution, but the south Moroccan has a thicker
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3. Moroccan Basins

Atlantic Ocean influenced basins Tethys Ocean influenced basins
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The Atlantic influenced Tarfaya Basin, with thick organic-rich deposition in both OAE2
and Early Turonian intervals, has the greatest hydrocarbon potential. ]
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4. Atlantic Ocean and Tethys Ocean
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O C/T source rocks are thicker and have higher TOC content in the Atlantic
influenced basins than the Tethys influenced Basins.
O The Early Turonian interval is associated with a wider OM-rich mudstones

distribution globally.
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Conclusions

O In Atlantic influenced Basins, the OAE2 related organic-rich mudstones were mainly
identified in the Tarfaya Basin with the deeper environments, while they are absent in the
shallower marine environments in North Moroccan Basins. The Early Turonian
Transgression facilitated a wider OM-rich mudstones deposition in most of the coastline
basins.

O In Tethys influenced basin, the considerable organic carbon deposition was only identified
in the Errachidia area during the Late Cenomanian/Early Turonian marine transgression,
but not associated with the OAEZ2 closely. The marine transgression and special
paleogeographical settings (extremely restricted marine conditions) lead to the OM-rich
mudstones distribution locally.

O The organic-rich mudstones were developed within low detrital influx, high productivity
and anoxic/euxinic water conditions.

O The distribution and quality of organic-rich mudstones in Moroccan Basins were
controlled by the OAE2, marine transgression, and paleoenvironments during Late
Cenomanian to Early Turonian.

O Much higher hydrocarbon potential in the Atlantic influenced Basins than the Tethys

influenced Basins during Late Cenomanian/Early Turonian interval ]
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