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Key
e LTT: low-temperature thermochronology

e AFT: apatite fission track
» Apatite-He: apatite (U-Th-Sm)/He
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e Central AFT ages: 236—90 Ma
e MTL:11.22—12.81 um
* Average AHe: 150.3—68.8 Ma

24°W 20°W i 16°W
0 250 500 k
" L { ‘
N “CANARY ISLANDS
W<$>E
=2
i S
o~
LTT ages

@ sample location

&
o
o~ Geological map
Cenozoic
I Mesozoic
I palaeozoic
Meso-Neoproterozoic 2
I palaeoproterozoic 5
I Archean Q
o]
= o
0] ~
3 2
3
~
<
® ~
ICAPE VERDE g
& ~
2
z Q
&
—

Sample name
& AFT central age (Ma)
AHe mean corrected
age (Ma &

[ 3
<
{

~ P35.7+18.1

@ MAU-16 - AU-1
> b30:104 27.8411.3

NARG MEETING, DELFT

(Gouiza et al., under review/JGR)

12



Bs Basin Structure Grou p North Africa Research Group

& Petroleum Leeds

*

THE MAURITANIAN MARGIN

www.narg.orguk

UNIVERSITY OF LEEDS

24°W 20°W 16°W 12°W 8°W 4°W
22 Samples: 0 T .(
* SW Reguibat Shield N “CANARY ISLANDS
w E
* Variscan Mauritanides fold belt (~300 Ma) z| %
Central AFT ages: 236—90 Ma el
+ MTL: 11.22—12.81 pm e

22°N

* Average AHe: 150.3—68.8 Ma

Geological map
Cenozoic

50 a) Latitudes vs. AFT ages 50 b) Longitudes vs. AFT ages
' ' ' ' : : : ' ' ' E
| enl A T S
N 90. ... e bl R S - S . 90'. ----- e ¥ o Q
© R R A abEEE EEEE ‘ B L R A q 7777777777777777777 4~4—v fffffffffffff s
Smol - AR, o | 2ol V.- | 3
TR SR S R T I T R A A
|<_f~170 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I S |<_fl70 _______ <
L<IE210 ————————————————————————————————— o] '2210 ——————— S ] E T
________________________________________________________________________________________ m
________________________________________________________________ e [T PR © 30&10
250 . 250 . e -
14 15 16 17 18 19 20 21 2.  -150 -145 -140 -135 -13.0 -125 -120 (Gouiza et al., under review/JGR)
Latitude (°) Longitude (°) ’

NARG MEETING, DELFT

13



ww.bsg.leeds.ac.uk

Petroleum Leeds

www.narg.orguk

Basin Structure Grou p North Africa Research Group ?
/

UNIVERSITY OF LEEDS
THE MAURITANIAN MARGIN
& (S99, 290 .. .235'.“’.‘7”_?1;0 _____________ 24°W 20°W 16°W 12°W 8°W 4°W
- 0 250 500 km . ( '
SR o “Canany ISLaNDS
3 =
§§ , [~ Geological constraints i
§ - —— Expected model

0 150

I 9596 credible interval
for th model

50

Temperature (°C)

0 150

100

100

Temperature (°C)

0 150

50

LTT ages
ple location

Geological map
Cenozw
I Mesozoic
I palaeozoic

Meso-Neoproterozoic
I palaeoproterozoic
I Archean

18°N

ample name
AHe mean co
age (Ma

e (Ma)

HODH
UB-BASIN

50

Temperature (°C)
100

150

High
E A aaa.
Relative probablity

100 50

Low

200 150
Time (Ma)

300 250

®
ICAPE VERDE
&

s"

CENTRAL ATL%NTIC OCEAN

NARG MEETING, DELFT

F=IAU-14f"
b3s7 +15.1]

(Gouiza et al., under review/JGR)

14



Bs Basin Structure Grou p North Africa Research Group @
Petroleum Leeds

3 k
ww.bsg.leeds.ac.uk beititenl ol C/

UNIVERSITY OF LEEDS

(%)

<o

o

—

=]

fo o

asl # ] Geological constraints
§ —— Expected model

__ 95% credible interval
for the expected model

0 150

Temperature (°C)
100 50

0 150

50

100

Temperature (°C)

0 150

—~ E

(@)

2o

o

e

ju }

-

Co

R}

o

g High

& ig Low
21 | S
)

E—
Relative probablity
e R e e e

300 250 200 150 100 50

Time (Ma)

Breakup
T|me al
a) 350 390 2150 50 190 510 9
o 1 1 1 1 1 1 1 1 1 1 1 l l 1 1 1 1 1 1 1 1 1 L L 1 1 1 1
o Sy
S WD NN
Y v CRANN \ \ \:\“‘ D N
5 s \ N\ \\\\\\\\\\\\\\\‘\ N Wl
© \ \ \ N . “\\\\‘ \\\\ =N "\\\\\
SR
ol \\\ _—— — MAU-03
Q. - MAU-09
£ — MAU-10
= 8 A\ Cooling/exhumation h hared by all | — MAU-14
i {3\ Heating/burial }p ases shared Dy all samples —— MAU-15

NARG MEETING, DELFT

(Gouiza et al., under review/JGR)

15



S
G
ww.bsg.leeds.ac.uk

Basin Structure Grou p North Africa Research Group @

Petroleum Leeds

www.narg.orguk /\ /

W/

UNIVERSITY OF LEEDS

THE MAURITANIAN MARGIN

0

Time (M;I ______________
300 250 200 ' 150

(|

50

Temperature (°C)

100

b) MAU-09

@ | Geological constraints
—— Expected model

_ _ 95%credible interval
for the expected model

0 150

50

Temperature (°C)

100

Temperature (°C)
100

0 150

50

100

Temperature (°C)

150

50

High
| |
Relative probablity
I e S S
300 250 200 150 100 50 0

Breakup
Time (Mab
250 200 150 100 50 0
o SR SR TR SN (NN SR . NN NN Y SN SR TR SN NN TN TN TN SN S S SN S 1
) Ay a -
S : v,,:‘l«‘;““"*‘o':"ll//, /A‘:‘-’@
AN S S
g 0 e~ NN
ER ANV L
© =3 -\“;\'\\;‘%\‘
831 A
IS \Q
@ o]
-
=y
Meseta (Ghorbal et al., 2008)
—— Meseta (Saddiqi et al., 2009)
Time] Ma
a) 350 300 250 200 w l.f,o 100 50 0
o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L L 1 1 1 1
S \
é') o \@m\\!;\i \ |
- S e ¢ \‘\! ‘,_."é
TN .\
o \ N ARG
ot \\\ \ —_— — MAU-03
Q. - MAU-09
5 - MAU-10
O 1\ Cooling/exhumation —— MAU-14
un \ Heating/burial }phases shared by all samples — MAU-15

NARG MEETING, DELFT

(Gouiza et al., under review/JGR)

16



Bs Basin Structure Grou p North Africa Research Group

ww.bsg.leeds.ac.uk

Petroleum Leeds Em—— : p

b
o/

UNIVERSITY OF LEEDS

THE MAURITANIAN MARGIN

0

Time (Ma{
300 250 200 150

S B

50

Temperature (°C)

100

b) MAU-09

@ | Geological constraints
—— Expected model

_ _ 95%credible interval
for the expected model

0 150

50

Temperature (°C)

0 150

100

Temperature (°C)
100

0 150

50

Temperature (°C)
100

150

50

High
| |
Relative probablity
I e S S
300 250 200 150 100 50 0

Breakup
l Time (Maz)
250 200 150 100 50 0
o RISE T WY VY (LSS YT W Sy VOl AN T ST OO ) O S OO WA/ VNN (IO YHNOEN Wk N Ve |
] \ \\, A
- N\
O - Y v Y
AN N
AR
g_\—l \ > /
o 1
= o1 /\ \
o N
—— West Reguibat (Leprétre et al., 2015;
Gouiza et al., 2018)
Time al
a) 350 300 250 200 50 100 50 0
o | S S TR TR (NN TR TR SR SR (N SR SN S S SN SN T SN S SN S SN S S SN S S S S S S S S
—_ "_ \
£o \\\\\\\‘g -\ \\
g N TR e
2 SO N ONRT OR
‘g \ R \ ‘!\:\‘:::f"“‘s;:\\\\\‘A\:\\\,\\\?\\;:’\\\\?;\\\\\\
£8 \\\\ \ A\ N = — MAU-03
Q - MAU-09
5 — MAU-10
O 1\ Cooling/exhumation —— MAU-14
n § Heating/burial } phases shared by all samples  MAU-1S

(Gouiza et al., under review/JGR)

NARG MEETING, DELFT

17



- Basin Structure Group  North Africa Research Group (-
wevizesasseus PELTOlCUM Leeds UNIVERSITY OF LEEDS

THERMAL EVENTS VS. VERTICAL MOVEMENTS

e Constant geothermal gradient:
VT =25°C/km

* Dynamic:
* VT corrected for the heat loss with time and the effect of erosion and sedimentation (Gouiza et al., 2017/1JES).

P =3 5.710—°¢
qo (t) = 43.43¢ 721077 | ghe—5T10 i(EngIand and Richardson,1980/GJ!)

(z+ vt) exp(E)e-rfc s Uf — (2 —vt) erfe £ w:
“ 2(at)? 9(at)? ) |(Ehlers, 2005/RMG)
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Reconcile the variability in timing and wavelength
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Reconcile the variability in timing and wavelength

* The usual suspects:
* Dynamic topography
* Rift shoulder uplift
* Intraplate stress and geodynamics
* Climate and surface processes
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FDynamic Topography
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FDynamic Topography
* Amplitude £ 1km # LTT ~2-4 km
* Wavelength 1000 km # Subsidence
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2.5km GRABEN FORMATION (Skm EXTENSION)
* Rift Shoulder Uplift o - SN2 T

* Starts during the syn-rift es ELS TP RE THEN
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(Hellinger & Sclater, 1983/JGR)
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25m GRABEN FORMATION (Skm EXTENSION)
FRift Shoulder Uplift 5 . ;" .. -
* Starts durmg the syn-rift T A AT N A S

topography 0 Ma - 10 Ma time lntervals 1 2,34,5, 10 Ma
linear erosion, no feedback (Ks=1000 m#/y)

PARTIAL MELT

(Hellinger & Sclater, 1983/JGR)
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* Intraplate Stress i
* Ridge push
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* Intraplate Stress
* Ridge push
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CONCLUSIONS

LTT show major cooling/exhumation and heating/burial events.

Timing and amplitude vary along the margins.

Km-scale Jurassic-Cretaceous exhumation concurrent to excess subsidence.

Combination of several processes: deep, surface, tectonic, geodynamic.



THE END




