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Kerrouchen Basin
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Major Structures

« Several major faults
trending NNE to ENE
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Regional Tectono-Stratigraphy
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Triassic rifting due to the break up of Pangea

Carnian to Rhaetian deposition of continental
siliciclastic and evaporites

CAMP Basalts mark the Triassic — Jurassic Boundary
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Regional Tectono-Stratigraphy

 Triassic rifting due to the break up of Pangea
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Stratlgraphy of the Kerrouchen Basin
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Three depositional systems within
Triassic Kerrouchen Group

Lower Member

1. Transverse Alluvial System —
K2

2. Axial fluvial system - K3

Unit K3

3. Transverse Alluvial - Fluvial
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Kerrouchen Basin

Dodamitic Lvmestones

Dodomivic Siestones

v
-
w
w
L
-
-
-

09/05/2018

Norian - Rhaetian

Camnian - Norian

Andestic Sasoks

Lvopontic Mucstones

Unit K5

Upper Member

holaded sondly hovlzons
with thck 1¥ o Snw dand
Intervars

Lowwr Member
Stached canginmening
chonnels and coorse
sumdstones

Unit K4

r Member
hokated channely of f-m
wnd

Aiddve Member
Stocked flowial channels

Lower Member
Congioementic chanmely

Unit K3

\

Beeccias ond conglomevoses

ool by massher mudsiones

Unit K2

Unit K1

/

Not to Scale

Cross-section of the Kerrouchen basin, showing the major structures and formations

(modified from Scheele, 1994 and Ouarhache, 2002)

Tizi-n-Gachou Formation

K6 - CAMP Basalts (210 -202 Ma)

K5 - Evaporitic Mudstones

Upper K4 - Mudstones with sand rich horizons

Lower K4 - Stacked conglomerates and coarse sandstones
Upper K3 - Isolated channel bodies

Middle K3 - Stacked fluvial channels

Lower K3 - Conglomeratic channels

Hercynian Granite

Paleozoic Schist

Undifferentiated Basement
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Facies Distribution within the Kerrouchen Basin

Both major formations (K3 and K4) within the Kerrouchen

Basin display similar trends. In the west of the basin, Unit K3,

has a conglomeratic basal member in the proximity of a major fault.
Moving away from the fault, the conglomerates are replaced

by stacked channel bodies, which grade into more isolated

channels. This pattern (conglomerates - stacked sand bodies- isolated
sand bodies) is repeated in Unit K4, however, the system which
formed this unit was more ephermeral and was likely a

alluvial - fluvial system, compared with the fluvial system of Unit K3.

The distribution of the sand bodies within both these units is such
that the stacked channel bodies are more prevalent away from the
basin margin, which has important implications for reservoir distribution.




Breccias and conglomerates
overlain by massive mudstones
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Transverse Alluvial System

« Breccias and Conglomerates
onlapping and fringing
paleohighs

« Grade rapidly to mudstones
towards the basin centre
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Transverse Alluvial — Fluvial System
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Axial Fluvial System
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Paleoenvironmental Reconstruction

Axial fluvial system developed in
along basin axis, parallel to
major structural trends

Local input from fault controlled
paleohighs

Relay zones allowed for
sediment bypass between the
sub-basins

Braided streams developed on
the floodplain linking the alluvial-
fluvial system with the axial
fluvial system

latrobasinal highs
provide sediment
and Influence the
extent of the axiel Meviel

I l Fluvial System E Alluvial Fans I:l Floodplain l Source area R — Fault L Meandering stream

Figure showing a reconstruction of the varying depositional systems and the interaction between them within the Triassic of the Kerrouchen Basin
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Key Questions

1. What are the controls on the development of the transverse systems?
2. How do the transverse and axial systems interact?
3. How far can these systems be mapped in outcrop?

Future Work

» Fieldwork in the Kerrouchen Basin to map out the axial and transverse systems.
» Log cores from the Middle and Central Atlas, Eastern Meseta.
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Distinct drainage divide
between Tethyan and
Atlantic domains

Paleoflows run parallel
to major structural
trend, indicating
presence of axial fluvial
systems
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Methodology

1. Point counting of detrital frameworks
2. Heavy Mineral Concentrations

3. Heavy Mineral Ratios

(Garzanti 2016)

‘detrital frameworks present a in the source region so thus
should be used to -
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QFL Results
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Variations In Axial vs Transverse

Kerrouchen

 Distinct signals
recorded in axial
and transverse
systems

Sample from
Middle K3.

Undissected
Axial Belt

Lowermost K4
sample
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Provenance Model
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Questions

1. To what extent did
faults prevent
communication
between the basins?

2. Does the addition of
more sediment along
the rift ‘overprint’ a
regional HM signal?
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Provenance Model

Kerrouchen

Central Meseta Kerrouchen Basin Eastern Meseta High Plateaux

Major contribution frqn Aol bel to the ::);'::Z{' mém :Lr:' ot Major contribution from a magmatic arc.
east, with minor contribution from a Triassic. During the Late Paleozoic
dissected volcanic arc into the east Hercyinian Orogeny, the region was a

rigid volcanic arc characterised by

I-type granitic intrusions

TR 1S BT TR Il O3 pf RILS YT
e T ey T e

Sediment derived primarily’
from undissected and

A
Axial belt Pl
Arc

. - e "1‘ I e

Triassic Siliciclastic 5 . Igneous bj,%“%, Volcaniclastic S Undifferentiated
Axial Belt . e pn e )

Sediments ; Intrusions | Sediments Basement

09/05/2018 James Lovell-Kennedy



Research Theme 2: Local vs Regional Provenance S ,

Key Questions

1. Do transverse and axial systems record local and regional signals respectively and to
what extent do these signals mix?

2. Interconnected or isolated rift basins?
3. Canthe HM data be used to correlate across basins?

Future Work
« HM study — indicate variations in provenance utilising HMC and HMR
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Reservoir Quality: Transverse Alluvial — Fluvial Systems
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Reservoir Quality Axial Systems
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Provenance

 Local, intra-basinal signal, likely indicator of a
transverse system

Sample from

* Regional, extra-basinal signal indicates the Middle K3.
presence of an axial system

Undissected
Axial Belt

Lowermost K4
sample
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Reservoir distribution model
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Figure showing a reconstruction of the varying depositional systems and the interaction between them within the Triassic of the Kerrouchen Basin
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Cross-Section of the Kerrouchen Basin during deposition of K3 and K4
showing the implications for reservoir quality and distribution

Siltstones Floodplain deposits from fluvial and alluvial fan depositional systems

Sheet like sands Deposited as overbank fines and as part of distal alluvial - fluvial fans

Sand rich channels Depsoited by the axial fluvial system and as braided stream deposits at the alluvial-fluvial transition
Conglomeratic channels  Deposited by high energy fluvial and alluvial fan type systems
Massive conglomerates  High energy systems which provide local input into the basins.

Basement
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Major faults

Major contribution from
Minor contribution from local highs

local highs
Stacked fluvial sands Distal sheet-like Braided stream Alluvial Fan
near basin axis sand bodies deposits deposits

Sub-basin domianted by Intra-Basinal Sub-basin dominated by local depositional
regional depositional system High system sourced from local highs

In the Kerrouchen Basin, the thickest and most extensive sand bodies are found near the basin axis of both sub-basins, as a regional fluvial system with an
extrabasinal source and a local fluvial system fed from an alluvial fan, would be most likely to develop near the basin centre away from the uplifted zones forming

the basin margin. The basin margins are characterised by massive conglomerates and siltstones, deposited by alluvial fan type systems. Due to the ephermeral nature
of alluvial fan deposition and the arid climate of the Triassic, pedogenic cementation is common within the basin margin conglomerates.

This has important implications for reservoir quality and distribution. Within the Kerrouchen Basin, the stacked fluvial sands of the western sub-basin are

well sorted, medium to coarse sands with low cementation and high porosity, and would make a high quality reservoir. In contrast, the basin margin conglomerates
are poorly sorted with extensive pedogenic cements {usually calcitic) which reduces the porosity, permeability and reservoir quality.
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Future Work

Masters May — September 2018

« HM study to identify local and regional signal

PhD 2019 onwards

» Detailed mapping of the Kerrouchen Basin

» (Geochronological Study
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