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Submarinepalaeoseismologwllowsto reconstruct
the seismicity of an active zone back over several
thousand years using sediment cores collected from
distinct and spatially distant depositional systems The
analysis of the turbiditic sequenceswithin the cores
allows a recurrenceto be establishedif the earthquake
triggering origin of turbidites can be proved Submarine
palaeoseismologyhas been successfullyapplied for the

ThelLesselAntillesare a volcanicarc resultingfrom slow 45 R
subduction (2cm/yr) of the North-American plate beneath
the Caribbeanplate (Fig 1). The north arc of the Lesser 7=

Antilles was formed during a first phaseof volcanismfrom

Eocendo Oligoceng50to 20 Ma ago) © et
the
interplate contact have occurred in this region, as for . { ==
examplethe 1839 AD Martinique and 1843 AD Guadeloupe __ |

Devastating historical earthquakes rupturing

(Feuillet et al.)

Data come from CASEIScruise (2016 R/V
L Ly Pourquoi Pas?,001 10.176001600180). They include 40
o ! | sediment cores and geophysical acquisitions
g (bathymetry backscatter sub-bottom profiles) Some
data from ANTITHESISruises (20132016 R/V
PourguoiPas?,p01 10.176001301007( are usedto better
Illustrate the northern zoneof the LesserAntilles Nine
sedimentcoresfrom the northern segment(Fig 2) are
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earthquakes of estimated magnitude of 7.6 and 8.2
respectively(Feuilletet al., 2011).. However,they are both ~ {
locatedsouth of our studyarea In the northern Antilles,the ={ =
plate boundary changesfrom a frontal subductionoffshore «{, . .

the basisof this study.
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Cascadianargin (Goldfingeret al., 2003 or the Algerian|
margin (Ratzovet al., 2015; Babonneauet al., 2016 but
remainslesswell studiedin the LesselAntilles(Becket al.,
2012.
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of GuadeloupeMartinique to a very oblique subductionto .|
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the North of Puerto Ricoand then to a subductioncollision
at Hispaniola
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CAS16-41PC

This study, focusingon the northern zone of the - casigzPe

Lesser Antilles, aims to identify sedimentary facies
(turbidite, homogeneite hemipelagite)in sedimentcores
and then to correlate them in order to establish the
spatialdistribution of turbidite deposits Theguestionswe
try to answerto in this preliminarystudyare:

1) Canseveralturbiditic sequencesn sedimentcoresbe
identified?

2) Arethesesequencegriggeredby earthquakes?
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Sedimentcores are correlated usingthe numerous
curvesobtainedfrom severaltools suchas MSClLand XRF
CoreScannerCa/Feratio indicatingthe origin (continental
or oceanic)of sediments magnetic susceptibility, which
reveals ferromagnesianminerals and colorimetric factor
a*, whichvariesaccordingo the facies

Additionally, 1“C dating are underway and wiill
Improve correlations and subsequently constrain
sedimentation rates Samplesfor 14C dating were
collected underneath the uppermost turbidite
sequenceof each core, except for core CA36-39PC
wheremore samplesare available
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Fourmain sedimentaryfaciesare identifiables A - Rl 4685
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-Turbidites(Tu)are mediumto thin depositsdefinedby an 4l 2 o
increaseof Ca/Feand an abrupt decreaseof this curve 971 170
(Fig 3a, Fig 3c). ‘ v / -
165m_ - R Sl /K |
Flg 33 C MSiSa CalFe Mag. Susc. {1{]-55”' g - , =S ; {“«w CASO458 Flg it
16m — T P 4 e TP PO 5acksc_atterdata (Fig 4a) ima_ge.diff_erent flow pat_hs along well marked
gullies which show that the basin is filled by both its southwestern and
: northeasternborder HmM1 (Fig 5) is identifiable on the sub-bottom profile (Fig
18 m - _ 5b) andhasa homogeneoughicknessHM2 (Fig 5) islessobvious
(See Fig.2) o ﬁm = Fig. 4a
20m —+
-Most of the identified turbidites are
Facies in CASBBPC 4 0 4 8 18m dominantly composedof carbonate
a’ particles(reworkedforaminifera).
-Homogeneitetubidites complexes(HmTY are thick to
medium deposits defined by a strong increase and -In the core CA36-42PC only few
irregular variationsof Ca/Fe(for the turbidite part) and a events comparedto the other cores
gradualdecreaseof this curve (for the homogeneitepart). are recorded Seismicity in  the
A peakof a* is alsoidentifiable and underlinesthe top of northenmost part of the study area
the deposit(Fig 3a, Fig 3b). seem.slessabundantthan In the east
Relativelyfew eventsare alsorecorded
. _— in  CA36-41PC, reinforcing this
Fig. 3b  cusss CalFe Mag. Susc. (10°Sl) - 21 hypothesis However most events
T2 @ ¢ 0 2 % - i
—_— : recordedin the two coresarethick and
may suggestthat they only record
20m + majorevents
HmTu HmM1
22m —+ - -ce
- -CA36-38PCis difficult to correlate
on L with the others cores With a
radiocarbonage of 7850 years, the
26m -+ uppermostturbidite sequencecanbe
5 o 5 1 ,~ well correlated with the second of
Facies in CASH¥RPC : 225m-— 39PC
Vol lasti¢urbidites (Tv) imil biditesb im
-Volcanoclastiturbidites (Tv) are similarto turbidites but
: : : ST -Dueto their proximity, CA36-35PC,
differ by anincreaseof magneticsusceptibility(Fig 3c). CA3636PCand CAS6.40PCpresent
numerous similarities and are easily
75m - R correlated (Fig 4). However three
Fig. 3¢ CMsisa CaiFe Mag. Susc. (10°SI) turbidites rich in quartz are recorded
1] ¢ 3 4p e 1930 & in CA36-40PC, indicating a
sedimentarysourcedifferent from the
others.
-Collected in an isolated slope basin,
CA36-39PC records two major
events and a lot of small events
A e T a* 9m which are pr_obably Iinke_d to local
Fig.5 tectonicactivity. Therad|0|_ce_1rbonag_e
under the second tubidite unit
-Hemipelagites(Hp) are similar to homogeneitesbut do indicatesa low sedimentationrate for
not showsignificantvariations in Ca/Feratio (Fig 3a, Fig this core.
3b, Fig 3c).
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-Totest the applicabilityof marine paleosismologypproachin the northwesternsectorof the
thesis of PMorenais from Ifremer andRégiorBretagne

LesseAntilles,we studiedsevensedimentcoresfrom distinctsedimentarybasinsover 180 km.
-Sediment cores present four main facies : hemipelagite,homogeneiteturbidite complex,
turbidite andvolcanoclasti¢urbidite.

-Most turbidites are calcareougrich in reworkedforams).

-Coredrom the northwesternsectorof the studyareapresentlessnumerousbut thickerunits.
-Basedon integratedobservationgvisual, MSCLXRIX), it is possibleto proposea preliminary
correlationof units possiblyrelatedto earthquakes

-Two radiocarbonagesand correlationsindicate a lower sedimentationrate near the slope
than In a distal basin Further, ongoing radiocarbondating will strengthen the correlation
scheme
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