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* Formed during rifting
associated with the break
up of Pangea

« Continental, with increasing
marine influence through
time

« Complex fluvial-aeolian
sedimentology
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1. Background

The TAG-I in Morocco

Essaouira Basin

* Producing Meskala Field — gas
condensate

« Exploration ongoing

High Plateau

» Tendrara gas discovery, being
commercialised
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Figure 70 Simplified map, displaving the basin distribution on the Pangaean continent during the Upper

Triassic. The red arrows mark fluvial flow and major transport directions of Upper Triassic
(Carnian-Norian) fluvial systems along the newly developing rift svstem.

(Mader 2005, p. 256)
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Previous Work

Focused on the sedimentology of the fluvial-
aeolain sandstones and structural styles of the
Triassic Basins

Drainage divide indentified between
Oukaimeden and Argana

Focusing on the provenance of the Triassic of
Eastern Morocco
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Key Questions

» Did a regional drainage network link the
Moroccan Triassic Rift Basins and how far
did it extend?

» Can local and regional drainage networks
be distinguished by using provenance
data?

« Can provenance data be used to predict
reservoir distribution and quality?
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3. Field and Core Analysis
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The Oukaimeden Basin
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The Kerrouchen Basin
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The Kerrouchen Basin
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The Tendrara Field
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The Tendrara Field
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4. Provenance Data
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Heavy Mineral Analysis

ON-2

« Majority of samples are dominated by
Zrn, Tur, Rt and other titanium minerals,
with secondary hornblende.

ON-13

« KH-20, TE-8-65 and TE-8-73 samples
dominated by hornblende.
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Heavy Mineral Analysis

« Majority of samples are dominated by
Zrn, Tur, Rt and other titanium minerals,
with secondary hornblende.

« KH-20, TE-8-65 and TE-8-73 samples
dominated by hornblende.
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Heavy Mineral Analysis

« Majority of samples are dominated by
Zrn, Tur, Rt and other titanium minerals,
with secondary hornblende.

« KH-20, TE-8-65 and TE-8-73 samples
dominated by hornblende.
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Heavy Mineral Analysis
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5. Previous Provenance Work

5. Source to Sink Models 22
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Source to Sink Models

* The Tizi n'Test Basin, Marrakech High
Atlas

 West of the Oukaimdedn Basin and the
Massif Ancien drainage divide

« Significant contribution from Pan-
African, Eburnean and Liberian
Orogenic Cycle zircons

(Doménech et al. 2018)

5. Source to Sink Models 23
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5. Source to Sink Models

Source to Sink Models

The Tizi n"Test Basin, Marrakech High
Atlas

West of the Oukaimdedn Basin and the
Massif Ancien drainage divide

Significant contribution from Pan-

African, Eburnean and Liberian
Orogenic Cycle zircons

24
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Source to Sink Models
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(Doménech et al. 2018) (Charton 2018, p. 81)
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Source to Sink Models
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5. Source to Sink Models
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6. Applications to Reservoir Characterisation

To utilise provenance data for reservoir characterisation a shift in provenance is required

s won =

Well defined mineralogical event

Long term source region evolution

Weathering or transport changes related to alluvial storage or climatic changes
Mixing of two depositional systems
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Applications to Reservoir Characterisation
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Fig. 3. Map showing the interpreted extent of the axial and lateral Sele Formation basin-floor fan units. Yellow dots
show the positions of the data utilized in this study, including those from Morton (1987) and Morton et al. (2004).
Approximate porosity (%: blue) and permeability (mD; purple) data are also shown. Modified from Hempton et al.
(2005).

6. Reservoir Characterisation 30
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Applications to Reservoir Characterisation
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Fig. 10. Reinterpreted map showing the wells utilized in this study alongside those from Morton (1987) and Morton
Fig. 3. Map showing the interpreted extent of the axial and lateral Sele Formation basin-floor fan units. Yellow dots et al. (2004). Those w_ilh\axial garnet signatures are showq in blue and those with lateral signatures are shown in
show the positions of the data utilized in this study, including those from Morton (1987) and Morton et al. (2004). green. Based on the distribution of these results a new limit for the main lateral fan system (in the area of the
Approximate porosity (%: blue) and permeability (mD; purple) data are also shown. Modified from Hempton et al.
(2005).

Gannet Fields) has been proposed. More work is required to understand the precise extent of the lateral fans to the north

and south. Modified from Hempton er al. (2005).
6. Reservoir Characterisation
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Applications to Reservoir Characterisation
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Future work

Compositional Data
Heavy Mineral Database

Thermal Geochronology of the
Kerrouchen Basin

Detrital Zircon Study

Secondary Isotopic Proxy
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