
  

Data and Networks
Numerical signal records and phases arrival 
times bulletins come from:
 permanent volcanic and seismologic survey 
networks managed by IPGP Observatories
 local permanent or temporary seismic 
networks installed for specific studies 
managed by IPGP or BRGM
 Accelerometric networks
 School seismic stations network for 
pedagogic interests.
At all, more than 120 stations from 10 
networks with short period, broadband or 
accelerometric sensors are concerned (on the 
map accelerometers are in blue , others in red)

CDSA: A New Seismological Data 
Center for French West Indies

A particular regional tectonic 
setting
An area concerned by :
- a 1000 km convergence zone resulting from Atlantic plate 
subduction under Caribbean plate and generating strain, 
earthquakes and volcanic activities,
- a slow convergent motion (2 cm/year) but responsible of 
strong destructive earthquakes,
- important structural differences which can affect seismic 
characteristics: oblique subduction in the North, large accretion 
prism in the South, aseismic ridge sinking in subduction, 
shallow intraplate active faults close to the volcanic arc.

A Lesser Antilles Seismicity Catalog

January 2001-May 2005 seismicity map for magnitude greater 
or equal than 3.0. Earthquakes distribution is not 
homogeneous. Low seismic activity zones are visible in the 
north near the Virgin Islands and in the south between St-Lucia 
and Grenada.

Catalog and localization 
characteristics
Gutenberg-Richter relations for shallow 
earthquakes (without les Saintes swarm) and 
deeper than 50 km subduction earthquakes 
localized with CDSA data between 13°N and 
18°N. Detection threshold is for duration 
magnitude Md=2.7 in the two cases.
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Main objectives
•Gather all Martinique and Guadeloupe seismologic data actually 
scattered between several organisms and in different numerical 
formats.
•Process data to make them compatible and produce more accurate 
information on regional and local seismic activity.
•Place these data at public disposal for multiple applications: research, 
earthquake engineering, pedagogic and preventive information.

An example of more accurate localizations: Les Saintes earthquake November 21, 2004 and its main 
aftershocks. Hypocenters calculated by USG, IPGP and CDSA are compared. For CDSA, the precision is 
around 1 km for hypocenters parameters. A better regrouping of main shock with its aftershocks is seen. 
Seismic swarm alignment is more coherent with faults orientation and main shock focal mechanisms.

There are 5 regional catalogs. None of them gives a 
homogeneous vision of Lesser Antilles Arc seismicity. But each 
of them gives complementary information. 
CDSA gather these catalogs, try to update hypocenters 
parameters when collected phases data are sufficient to 
process new localization. This unified catalog extended to all 
the Lesser Antilles region is used to have a better identification 
of data associated with distant earthquakes. It also gives a 
vision of seismicity along the arc as homogeneous as possible..

CDSA localizations are computed 
using Hypoinverse2002 software 
with Martinique and Guadeloupe 
data (blue points on the map).
The mainly concerned area is the 
Central part of the lesser Antilles 
arc between 18°N and 13°N.
In red, other organisms 
localization are shown. If an event  
is seen by more than one 
catalogue, solution from the 
closest network is kept.

Strong motion data
Seismic hazard assessment is dependant of seismicity characteristics but also of soil motion locally 
generated by earthquakes. Attenuation models actually used for hazard studies come from other 
regions.  Strong motion networks setting up in French West Indies are very recent. But 69 
accelerometric stations are now installed.
CDSA brings together strong motion recordings in collaboration with RAP (French Permanent 
Accelerometric Network) which centralizes all French strong motion data, and produces a 
catalogue of available data. These data will be used to test fitting with usual attenuation models 
and, in the future, adjust  new attenuation relationship more adapted to Antilles geodynamic 
context.

On five years, collected 
data are numerous but 
most of them concern 
shallow crustal 
earthquakes (in black) 
essentially the Saintes 
seismic swarm with low 
magnitude and short 
distances. For 
subduction interface (in 
red) or intraslab (in 
blue), distance and 
magnitude dataset are 
much more limited.

Two cross-sections through 
Guadeloupe and Martinique 
islands reveal the geometry 
of the subduction slab and 
suggest a variable dipping 
angle along the arc.

Seismic characteristics around French West Indies

Microseismicity in the vicinity of the 
two islands remains quite diffuse 
but much more abundant near 
Guadeloupe. Two shallow intraplate 
seismic zones are clearly identified: 
Les Saintes seismic swarm is 
concentrated in 25 km long area 
from Saintes to North of Dominica. 
A seismic N120 alignment is visible 
from North to East of Marie Galante 
in more than 40 km long. Northeast 
of Martinique (around 15°N), a little 
seismic active region is shown, the 
2005/08/30 and 2006/05/11 
earthquakes are located in this 
region.

One of the CDSA aims is to 
give a more detailed sight of 
seismicity than can hit 
Guadeloupe and Martinique. 
In blue earthquakes 
associated with subduction 
and depth > 50 km. In red 
shallow seismicity  with depth 
< 30 km.

For 5000 CDSA 
localizations : 50% 
have RMS less or 
equal 0.2 sec, 90 
% have RMS less or 
equal 0.3 sec.
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The framework of CDSA creation was funded by the Guadeloupe Region, the 
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