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Motivation and objectives cc) W

* The Gulf of Lions presents widespread Mass
Transport Deposits (MTD) affecting the levees
of the turbiditicRh6éne system in the lower
slope (700 - 2000 m water depth)

* Two major deposits are the Rhéne Western
Mass Transport Deposit (RWMTD) and the
Rhone Eastern Mass Transport Deposit
(REMTD)

e The RWMTD and REMTD cover surface areas
>6500 km?2. They represent volumes >150 km?3
that have run-out distances >200 km

Objectives

e Assess seafloorinstabilitiesin the Gulf of
Lions

* Identify potential role of climaticforcing in
facilitatingslope failures
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Atleast five headwall scarps are identified
Headwall scarps are alignedin a staircase style
Two large (active) fault grabens cross the toe area
of the slide
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Evolution of the ERIS
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1. Initial slope before failure

2. Growth fault slip (~21ky)
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3. Slide initiation
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4. Present day slope geometry
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The basal surface of slide coincide with high-amplitude
reflectors

Retrogressive style of failuresis identified, which
propagated from the base of the slope to the shelf

not to scale Badhani et al., 2020a



Western slide area
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Bedding parallel failure mechanism in the entire Gulf of Lions suggests
strong control of sedimentation in preconditioningthe failure
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 Two sediment cores penetrated the
high-amplitude reflectors at two
different stratigraphiclevels— H1
and H2' These two key horizons
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(see next slides for details)
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Basal surface multidisciplinary analysis
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Basal surface multidisciplinary analysis ‘@ O) \

PSM3CSO50 @ ——-—-—-—- Basal surface (horizon H2')

a b C d e f g
— 0 — 0 — 0 — 0 — S — 0 — 0 —.0
] ‘ +_:-+ + & o+ }
1 | ++ +1t + O+ !:}
1 1 ] | ] 4t + | 1 *
T | +—F = ¢
o \ + : 3
—] + +
— 400 — 400 — 400 — 400 — i 400 — 400 —|
— +
_ ‘ ot
— | —
I +
- : - . e — :
— o —
+
i L. g | S pp——— - L — - — — - e ————— . - Pp——
— 800 — 800 — 800 — 800 — o 800 — %% 800 —
] n i * & 0%
— + ¢+ O+
+ ot & &5 &
_ ‘ 0= 0+
¢+ + ?BO'I-*
. : : . B %, :
I \ ++++ +0 +
— | L £8 2
| | n S0 +
40 50 60 70 1440 1520 1600 0.01 0.02 0.03 0 20 40 60 80 100 4 5 6 7 20 40 60 80 100 0 20 40 60
Porosity (%) Vp (m/s) Sr/Ca (-) ,Silt, Clay (%) D10 (¢) LL, PL, WCmscl, Su (min, max, reference),
WCmes (%) Su Vane Shear (kPa)

Multipleanomaliesbelow the basal surface: high porosity (presence of forams), high clay content,
high water content, liquid and plasticlimits and higher shear strength. This suggest a lithological
control on slope failuresin the study area.




CPTu PMF1102 MO,

Seismic q, (MPa) f. (kPa) Au, (MPa) Su (kPa) St (-) OCR (-) Soil type
004 12 20 010203040 0 .2 4681 0 40 80 1200 4 8 12 16 024681012 01 2 3 4 5

I I N T Y [N N A O !""'
%

: > % -
JLRL L

7

Mﬂw M
AT

= |Basal surface

hﬂFﬂHﬂl lllﬂW

=l _m | m [ m | m m- | - | . = - - o [ m |
i . 2 - 4
S + 1= 35 ;
2 2 S v /
= - 4 I*% %
] 3_ ] L | lE‘- | ! = | = |

s
T
&
.
WAL
'l. |

LAt [

W'R--‘- = g
l1 M-‘ﬂ

i
=
=
| E
0
0 g 5
5
5 OS5
[P 10
(g _ oy
10 EcD £ T
B i g E
= 15 ;3 = 1 (Sula'vy) each depth
,.?; Qb . E o (Sufn'vo)each depth
- 20 20 il [kN®] each layer) | : 20 —— it (Sule'v,) each layer
aly [kN3] each layer) % 3 o (Sula'v,) each layer
25 25 | (v [kN?] each depth)| | 2] Stiamotged 7 ¥p ©3Ch depth
{7 [kN®] each depth) 11 (Sl geq™Yg) eECh layer
30 L P il o (SUggmoided ™ V) €8ch layer
30 30 .
0 1 2 3 4 5 6 10 12 14 16 0 1 15 2

Soil — Behaviour — Type ’)[A‘."‘\f“g] Sufa'vy



Summary and conclusions ‘@ O, \

Combination of deep-towed seismic, sedimentological data and in-situ measurements
allowed us to analyse the basal surface of the slope failures in greater detail.

We showed that the basal surfaces of the recurring slope failures consist of clay-rich
sediments as compared to turbiditic deposits that dominate the GoL margin.

It is evident that greater degree of lithological heterogeneity promotes slope failure in
the GoL most likely related to higher liquefaction potential of coarser-grained material,
excess pore pressure and maybe resulting variation in sediment strength.

This suggests that climatically controlled deposition of different sediment type is an
important preconditioning factor that determines the failure potential



Thank you for reading
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