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The eastern English Channel-Straight of Dover (Détroit du Pas-de-Calais) area is characterized by an 
overall moderate instrumental seismicity. Few significant earthquakes have been documented in the 
recent history such as the one of 1580 (of presumably 6 Mw magnitude) that led to severe destructions 
in Calais. In this area heavily impacted by human activities (European-scale routing network, nuclear 
power plants, extraction, development of offshore wind farms, offshore cable laying, etc.), the 
recurrence of an earthquake of such a magnitude could have dramatic effects. The knowledge of the 
inherited fault network within the substratum of the Eastern Channel-Straight of Dover area is thus a 
major pre-requisite to progress in the assessment of the regional seismic risk. The present-day
morphology of the eastern English Channel results from major deformations in the Mesozoic (i.e. 
Upper Jurassic-Lower Cretaceous rifting) and Cenozoic times (i.e. far-field accommodation of 
Pyrenean-Alpine shortening) that formed upon a highly-heterogeneous basement structured during 
the northern Variscan thrust front development (Upper Carboniferous, ca 310 Ma). This multiphase 
tectonic inversion process led ultimately to the formation of a large uplifted area, the Weald-
Boulonnais anticline, separating two topographic depressions, the Dieppe-Hampshire syncline to the 
south and the Flanders low-land to the north. This WNW-ESE trending eroded culmination across the 
English Channel, outcrops on land along the Opal Coast, where several E-W faults have been identified. 
In order to prevent possible risks, especially in coastal areas, characterize and map the tectonic 
structures offshore this area are necessary. The recent acquisition of very high-resolution seismic data 
(SPARKER) during the TREMOR 1 & 2 campaigns (2014 & 2017) and the annual GEOBAS campaigns 
(2016 to 2020), off the coast of Boulogne-sur-Mer, enables producing a new detailed view of the 
geological structures of the substratum and re-evaluating the connections between structures 
observed onshore and offshore. On a large scale, the area shows an alternation of about E-W trending
faults controlling related-folds developed either as positive tectonic inversion uplifted zones (the Cap 
Gris-Nez and Boulogne anticlines for the main significant contractional structures) or growth synclines 
during basin development (for example along the Slack-Epitre fault). To the south of the study area, 
the post-rift unconformity between the highly faulted Jurassic terrain to the north and the slightly 
deformed Cretaceous (Late Aptian-Upp. Cretaceous) terrain to the south is well documented. In more 
detail, we will present here a focus on the onshore and offshore geometries of the Cap Gris-Nez and 
Slack-Epitre faults. The Cap Gris-Nez structure appears as a buttress fold type deformation zone against
a set of pre-existing normal faults developed in relay. The Slack-Epitre fault identified on land extends 
only shortly at sea (about 1.5 km to the coast-line) as it appears to be shifted 1.5 km to the north due 
to a transverse poorly documented N30° trending fault. The Slack-Epitre fault appears to be slightly 
inverted, displays an about 50 meters vertical shift and shows peculiar fluid outflow characteristics. 
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Investigation and dating of some Displacements on Doruneh Fault 
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The Doruneh left-lateral strike-slip fault is the second longest fault systems in Iran. This fault is 700 

km long, stretching from the Afghanistan-Iran border to the central Iran desert. Despite of its length, 

position in the convergence zone between the Arabian and Eurasian plates and its seismic potential, 

no major recent or historical earthquakes are recorded on this fault. Therefore, study on this fault is 

very important for evaluation of its seismic hazard. In our study, we used the available Landsat images, 

aerial photographs, topography maps, geological maps and field work data to identify and estimate 

the amount of displacements of rivers, geology units, and some alluvial fans along this fault. 

Considering three branches for this fault, the amount of the river displacements, suggests that the 

been determined using different methods for some parts of this fault ranging from 2 to over 8 mm/yr.  

We suggest further geomorphological marker offset dating and geodetic methods in the same regions 

and other parts of the fault to estimate, compare the slip rate of different branches, and extract more 

information on this important fault. 
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Paleoseismological investigations of the La Rouvière fault, unexpected source of the 11-11-2019, 
Mw4.9 Le Teil surface rupturing earthquake (Cévennes fault system, France)  

J-F Ritz 1, S. Baize 2, M. Ferry 1, E. Hannouz 3, M. Riesner 4,7, L. Bollinger 4, C. Larroque 5, L. Audin 3, K. 
Manchuel 6, M. Rizza 7, H. Jomard 2, C. Sue 3, P. Arroucau 6, J. Billant 5 

(1) Géosciences Montpellier 
(2) IRSN, Fontenay-aux-Roses 
(3) ISTerre , Grenoble 
(4) CEA, Bruyeres le Chatel 
(5) Géoazur, Nice–Sophia-Antipolis 
(6) EDF, Aix-en-Provence 
(7) CEREGE, Aix-en-Provence 
 
The 11-11-2019 Le Teil earthquake (Mw4.9), located in the Rhône river valley occurred along the La 
Rouvière fault (LRF) within the NE termination of the Cévennes faults system (CFS). This very shallow 
moderate magnitude and reverse-faulting event inverted an Oligocene normal fault which was not 
assessed to be potentially active, causing surface rupture and strong ground shaking. Its morphology 
shows no evidence of cumulative reverse faulting during the Quaternary. These observations lead to the 
question whether the fault was reactivated for the first time since the Oligocene during the Teil 
earthquake, or if it had broken the surface before, during the Quaternary period, but could not be 
detected. 

To answer these questions, we launched paleoseismic investigations along the LRF to analyze 
and characterize evidences of paleo-ruptures in Quaternary deposits.  11 trenches were dug along the 
section that broke in 2019. Five trenches yielded favorable Quaternary deposits (slope colluvium and 
eolian deposits) lying against the ancient LRF normal fault mirror carved in the Barremian limestones to 
document past-coseismic deformations. The radiocarbon and OSL dates (from “bulks” collected into 
colluvium clayey-silty matrices) within 2 trenches, LR1 and LR4, located in the central and southern parts 
of the LRF, respectively, suggest that at least one event prior 2019, and maybe, more occurred in the 
past 17 Ka. The radiocarbon dates within trench LR6, located in the northern part of the 2019 rupture 
suggests that a penultimate event occurred between the end of the 15th century and the beginning of 
the 17th century with kinematic characteristics similar to the 2019 event (sense of movement, amount 
of displacement). The fact that these events are not preserved in the morphology is explained by the 
small amount of displacement and a long return period, consistent with the low strain rate measured by 
GPS in this region (0.5 – 1.0 x 10-9 yr-1). Our study shows that it is therefore fundamental to carry out 
more detailed paleoseismological investigations in metropolitan France, especially along ancient faults 
favorably oriented with respect to the present stress field. Those are already planned in the next coming 
months along other segments of the CFS. 
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