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Abstract 

 The Quaternary sequence of the Armorican 
continental shelf in the Bay of Biscay is setting 
down above one regional erosion surface, 
which has been produced by successive 
transgressions that occurred during the last 
deglaciations. The few meters of the sequence 
covers the Holocene period and it is composed 
by two clean and sandy units at the base 
followed by thin (few decimetres) clayed sand 
unit and mud (few millimetres) unit in the top.  
The two upper units form the improperly called 
“La Grande Vasière” area over 8,000 km2. The 
settlement of these sedimentary units occurred 
since 8,000 C14 years BP, previously to other 
coastal mud fields setting of the shelf. 
Historical grain size data show that the mud 
field has lost part of the fine content during the 
last 30 years. “La Grande Vasière” evolves at 
the rhythm of the cycles of deposition and 
remobilization.  Fluvial supplies and tide 
currents are the major control factors of the 
deposition. Bioturbation enhances the 
homogenization of the surficial sediments.  
Waves and anthropogenic actions are the main 
factors for the remobilization of the fine 
particles. The action of both the storms and the 
bottom trawls are tentatively quantified. 
 

1. Introduction 
The Armorican continental shelf (from N48° 

to N46°) constitutes the central part of the 
northern shelf of the Bay of Biscay.  It is a wide 
(200 km from the coast to the shelf-break at 170 
m below sea level) wave dominated shelf on a 
tectonically passive margin. The well-developed 
Tertiary sequence shows a prograding prism 
with Pliocene unit at the edge of the shelf 
(Boillot et al., 1971 ; Guillocheau et al., 2003). 

Above these sequences there are nearly ten 
meters of Quaternary sediments that result from 
both the low subsidence and the low sediment 
supply rates (Vanney, 1977). Partly infilled 
palaeovalleys incise slightly the inner and the 
outer segments of the shelf  (Menier, 2004, 
Menier et al., in press). The 225 km by 40 km 
“La Grande Vasière” area  (Fig.1) occupies the 
medial sector (100m bsl) and was defined as a 
thin (<1m) sandy silt unit (Pinot, 1974 ; Lesueur 
et al., 2002). This area is a key fishing sector for 
numerous species. In order to carry out an 
ecosystemic study of the Bay of Biscay, Ifremer 
initiated an interdisciplinary program in 2001. 
The geological history, the sedimentary 
structure and the impact of natural and 
anthropogenic factors on the evolution of  “La 
Grande Vasière” were some of the questions 
proposed by this program.  
 

 
Figure 1: The Armorican shelf and “La Grande 
Vasière” mud field (in white) from Bouysse et 
al., 1986. 
 



2. Holocene sedimentary sequence 
From the South of Ireland to the Spanish 

margin, the low preservation of the Quaternary 
sequences (< few tens of meters) could be 
explained by the low subsidence rate of this 
margin, low sedimentary supplies from the 
continental drainage basins associated with an 
ocean wards open shelf. Geophysical studies 
from the TROPHAL sea survey (Bourillet et al., 
2003) allow determining the geometry of the 
soft sediments (Fig.2) over a regional surface, 
which erodes the Tertiary sequence. Absolute 
dating of the basement of the cores retrieved in 
one palaeovalley infill (11,980 C14 yr BP) just 
below this surface argues for a Holocene 
sedimentary cover. 
 

 
Figure 2 : Internal structure of the Holocene 
sequence – Chirp profile  #Tro-8  

 
Sedimentological analysis of cores pointed 

out two layers not thick enough to be detected 
by acoustic. Therefore, the typical sequence 
could be defined as the succession of : 
- the “lower unit” – several meters of clean, 

bioclastic coarse to medium sand without 
obvious internal structure.  The 
associated fauna indicates a deposition 
during a sea level stand of 0 to 50 m of 
water depth (Andreieff et al., 1971), 

- the “upper unit” – several meters of clean, 
medium to fine grey sand roughly 
organized on E-W oriented features 
deposited during a sea level stand 
between 50 to 100 m of water depth 
(Andreieff et al., 1971), 

- the “surficial layer” – few decimetres of 
muddy and bioturbated fine sand. The 
sandy fraction (80 to 90%) comes from 
either the lower or the upper units. Broken 

shells, always found below this layer, are 
interpreted as a ravinment surface, 

- the “interface layer” - few millimetres of 
mud. 

The two upper layers originate the name 
“Grande Vasière” despite the small content of 
mud sediments (10 to 20%). 
 
Only the Glenan area to the North and the 
Rochebonne area to the South (Fig.1) present a 
few meters thick Holocene sequence over the 
lower unit. Glenan cores provide a continuous 
record of the last 9,000 years indicating that the 
beginning of “La Grande Vasière” settlement 
occurred before the setting of the southern mud 
fields of the Gironde (Lesueur et al. 2002). 
Pollen analysis allows detecting 8 climatic 
zones (Naughton, 2005). The most important 
event occurred after 7,100 C14 yr BP as showed 
by the drastic vegetation change in the 
continent. Increase of precipitation and 
decrease in seasonality has amplified rivers 
discharge during this period. This could be 
linked with the sharp decline of Turritella 
communis communities observed in the cores 
and probably due to a change in the seawater 
physical properties. 

3. Factors of evolution 

Radionuclide analyses of excess 210Pb provide 
a maximum sedimentation rate of 2 mm/yr for 
the last century (Dubrulle et al., submitted) 
consistent with previous measurements in the 
South part (Lesueur et al., 2001). However 
there are several clues indicating the 
remobilization of the sediment : 
- Narrow furrows controlled by storms with 

active megaripples cross the seafloor 
(Folliot, 2004), 

- 80% of the 210Pb analyses show a vertical 
profiles leading to suspect a sediment 
remobilization within the last decades, 

- Comparison of sand/clay ratio over the 30 
last years (Vanney, 1977 ; Le Loc’h, 2004 
; Bourillet et al., 2005) shows an increase 
from 4 to 6. Because the present tide or 
waves energy is not strong enough to 
transport sand then the only explanation 
can be the clay loss , 

- Fauna evolution under fishing activities 
(Le Loc’h, 2004). 

 
 Short living radionuclide 234Th analyses pointed 
out for a strong seasonality control (Dubrulle et 
al., submitted). The higher annual rate of 



deposition hides the long-term (centennial or 
millennial) tendency. 
 
The balance between deposition and erosion 
factors has controlled the evolution of “La 
Grande Vasière “ (Fig.3) : 
- For deposition 

o Fluvial solid discharge contributes to 
the budget for 1,2 Mt/yr specifically on 
the studied area (from Jouanneau et 
al., 1999). From this author, 35% of 
the suspended matter (SM) goes out 
the shelf, 

o The lowest tidal currents of the shelf 
are precisely located over “La Grande 
Vasière” and favour the deposition of 
SM, 

o Weaker swell activity from April to 
September enhances the seasonality 
and the deposition during this period. 

- For erosion 
o Storms and swell remobilize in-situ 

sediments for a dozen of days per 
year and for a roughly estimated 
masse between 850 and 2,000 Mt of 
fine material. Winds historical data 
shows no significant tendency over 
the last 23 years, 

o Fishing activities impacts were 
carefully estimated according to the 
fishing effort developed by bottom 
trawlers operating in “la Grande 
Vasière” (> 300,000 hours of fishing 
equivalent to >900,000 nautical miles 
covered in 2002) and the 
characteristics of the gears (length of 
the tow cables, sinking in of the doors 
and footropes). Trawlers scraped the 
bottom of between 45,000 and 
80,0000 km2 in 2002 and thus 
between 180 and 380 Mt/yr of fine 
material were remobilized into the sea 
column, 

o Action of tidal current is negligible at 
such a depth, 

o Buried or sub-surface fauna leads to 
homogenize the “surficial” and 
”interface” layers but does not 
remobilize the fine matter into the sea 
column (Le Loc’h, 2004). 

 
 

 
Figure 3 : Sedimentological model and 
controlling factors of the “La Grande Vasière” 
mud field 
 
 

4. Conclusions  

“La Grande Vasière” lays down over two 
sandy units and is a thin (few decimetres) 
Holocene feature of muddy autochthon sand. 
“La Grande Vasière” evolution depends on the 
equilibrium between both the depositional 
processes (tidal current, fine supply from 
rivers) and the remobilization processes (storm 
and fishing activities). Provisional budget of the 
fine fraction demonstrates that the main factor 
of the fine material remobilization is caused not 
only by the storms but also by the 
anthropogenic activities (representing 10 to 
30% of the action of the storms). 
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