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Figure 1.

Geological and oceanographic settings of the
Gulf of Cadiz, with geological and tectanic
boundaries of AUGC according to Medialdea
etal. (2004), location of mud volcanoes after
Medialdea ef al. (2009), and oceanographic
setting partially modified from Hemandez-
Molina et al. (2003). Medified from Ledn et
al. (2010).
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Dead end submarine valleys are defined as giant, elongated (3 to 10 km long), collapsed and complex fault-strike features comprising mega-collapses and
mega-pockmarks, generated in gas-venting areas and not associated to the collapse of mud-volcano complexes. We detected the dead end valleys above dia-
piric structures. The collapse processes associated to blind valleys result from fluid escape through migration pathways which, in turn, are created by distension
due to diapiric activity or to later tectonic reactivation of these diapirs. The evolution of these blind valleys, and their present-day morphology as furrows, derives
from progressive fluid migration as well as from interaction of Mediterranean Outflow Water with the seafloor.
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Figure 5.

Multichannel seismic line of Tasyo 8 in the western
‘extreme of Aquiles BV (see figure 2). Show as pock-
marks, furrows. and dead end valleys are related

The TASYO field is an area of intense seepages featuring several structures re-
lated to seabed fluid flow. Some of these, such as collapses and dead end valleys
(DVs), are described for the first ime in Leon et al., 2010.

DVs are very elongated, complex, collapsed mega-structures of ca.10 km in
length. They are characterised by lack of exits, they are limited by collapse struc-
tures (i.e. they begin and end in the flank of a collapse), the occurrence of struc-
tures related to seabed fluid-flow .

DVs develop above normal faults of diapirs. They represent the final stage in the
evolution of a fluid-venting area controlled by linear fluid pathways. These path-
ways are driven directly by collapse processes caused by fluid escape through
migration pathways, which are in tum created by the distension resulting from
diapire activity or from late tectonic reactivation of these diapirs.

Dead end valleys are strike-fault features related to diapire normal faults con-
nected to diapire anticlines. Focused seismic chimneys with bright spots and dim
zones follow linear pathways along normal faults.

Although the Caleton DV, Esperillas DV and Aquiles DV channel MOW and work
as furrows, their origin is linked to gravitational collapse caused by the seabed
fluid flow.
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Figure 4.
Backscatter image and geomorphologic mapping of

with diapiric structures. Normal faults above diapirs
are related to fiid flow pathways with dim zones.
‘and bright spots. Modified from Le6n ef. al. (2010).

the surrounding area of the Aquiles dead end valley.
Note the several mounds and pockmarks with
moderate-high backscatter closed to the dead end
valley. Modified from Ledn et, al. (2010).
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Figure 8.

Model proposed for formation of blind valleys in the Gulf of Cadiz. (a) Onset stage: normal faults development, and generation of isolated pockmarks

(b) Growth stage: growth

remodel into a Leon et. al. (2010)

@ ® tures by lack of mass due to fuid migration. (c) Mature stage: huge, elongated, collapsed areas, and formation of blind valleys. MOW could run along
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Figure 2.

ELTITT b RS AN (R (RO e o S g s i) 2TV, e
the main fluid escape features of the TASYO field . In this figure, the
spahal dumer\s\on of the fluid escape features of the subsequent fi aures of the paper can be compared, Tl\e b\ack dotod Ine Shows he it betwsen

multibeam compilation. Side scan sonar mosaic EANO is shown inside the black dashed line. The locations and direc-
mns ol ine foures and selsi profls i e text are ke hetop fht e, only pockimarks with subcirolar o elofcal shepos har been pok
ted. Circles: pockmark diameter versus pockmark depth; Crosses: pockmark diameter versus water depth. Modified from Ledn et al_ (2010).
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Figure 3.

The multichannel seismic profile belongs to line 1 of MOUNDFORCEOT cruise. This figure crosses the main dead end valleys and pockmarks of the
TASYO field. The seafloor comprises an “inverted relief". Note that each depression feature is connected to a diapiric structure. Modified from Leon et.
al. (2010).

Pockmarks

Caleton v

Figure 7.

Multichannel seismic line 10 of TASYO 2000 crossing

the Caleton dead end valley (see figure 2). Note that

the blind valey is above a diapi structure. Bright spots,

Figure 6. collapses and dim zone are related to fluid flow from the
diapir 10 sea floor. Modified from Leon e, al. (2010).

Mmpho -structure of the Caleton dead end valley. Top
model of the seafloor. Top middle bak-
soat\e 0saic. Top right morphological schema; dead
end valley (light grey), high backscatter areas (dark
grey), sedimentary waves (dotted line), pockmarks
(continuous line). Bottorn; a) Line 23 (TOPAS) of
TASYO 2000 cruise: dunes and mega-ripples nucle-
ated from crater-like depressions of the North Sector. b)
Line 25 (sparker) of Anastasya 00/09 cruise. Modified
from Leon et al. (2010).
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