Geomorphology of the Foix submarine canyon system, NW Mediterranean Sea

Xavier Tubau (1), Galderic Lastras (1), Miquel Canals (1), Oriol Veres (1), David Amblas (1), Xavier Rayo (1), Aaron Micallef (1,2) and Hermesione Shipboard Party (1)

(1) GRC Geociencies Marines, Universitat de Barcelona, E-08028 Barcelona, Catalonia, Spain (2) University of Malta, Msida, MSD 2080, Malta

1. ABSTRACT 2. GENERAL SETTING
1°0'W 0°0" 1°0'E 2°0'E 3°0'E 4°0'E S 130'E 1945 E 20 2915'E 2930'E Z 1930 1°4S'E 20 2°15'E 20'E
The Foix canyon system is a 97 km long submarine valley that dissects the passive northeastern Iberian margin (NW Mediterranean Sea) from the Catalan continental E mse N | i Liobrogsi S\ E _ _
shelf down to the Valencia channel (Fig.1). It consists of two highly sinuous branches (northern and southern) and two partially in-filled tributaries (Cunit and Valldepins S P s Giguts . Slobs grad_lent ek ol he
canyons). In this study, we present the first integration of acoustic data from the Foix canyon in order to show its striking geomorphology (Fig.2). The dataset comprises % """"""""""" £ nmhea_s%m e "Targm' = das_hEd
very-high resolution swath bathymetry data (up to 4 m grid size) and TOPAS parametric seismic reflection profiles acquired onboard BIO Hespérides during N & S % bnxlhm'zs the Folx canyon location.
MARINADA and HERMESIONE cruises in 2002 and 2009 (Fig.3). ﬁm‘?"’w % : (SM): Seamount.
e

In order to perform the morphological analyses, the Foix submarine canyon system has been divided into upper, middle and lower course domains according to slope 8 \,oaﬁ““? v Figure 2. Shaded coloured relief map of the
gradient, slope profile, sinuosity, degree of incision, and other morphometric and physiographic parameters. The heads of the two canyon branches, which incise the 2 § _ _ Foix canyon system. Contours every 100 m.
continental shelf up to 11 km off the coastline, are characterised by multiple and well-developed gully networks dissecting the canyon walls (Fig.4). These gullies exhibit ) % % The coloured dotted boxes located the other
contrasting morphologies and different degrees of incision and retrogression. The upper courses of the two branches are strongly meandering. The southern branch < < figures provided in results.
displays a characteristic U-shaped axial profile and hangs ~230 m over the northern one (Fig.5). In turn, the northern branch shows several isolated, perched and stacked terraces. 5 z : H
The partially buried Cunit canyon joins Foix canyon at its middle course, which starts where the two main branches converge. The lower canyon presents a very §~ ------------ S _ _ Sl Figure 3. Bathymetric composition from
straight course when compared to the upper canyon, has a flat-bottomed thalweg, and is joined by Valldepins canyon at its lowest reach. The Foix canyon ends into the S § § different multibbeam data sets. The map
margin-parallel Valencia channel at a depth of 2200 m (Fig.6). < < upper part is complemented with the

? o bathymetric compilation (Canals et al., 2004)
The objective of this study is to describe the Foix canyon, its tributaries and the neighbouring shelf (Fig.7 and 8), and to understand canyon shaping processes and %_ | Eivissa Channe Y | - “ = published by the ICC.
their spatial relationships within each domain in order to ultimately constrain its geological evolution. 2 i _ E = _ g
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3. RESULTS 4. CONCLUSIONS

® The Foix submarine canyon system has been divided into upper, middle and lower
course domains according to slope gradient, slope profile, sinuosity, degree of incision,
and other morphometric and physiographic parameters.

® Axial incision, lower-wall gullies and the dendritic drainage pattern show how the Foix
canyon system is still active, being the northern branch in a mature stage of
development whereas the southern branch and the Cunit tributary are in an early
stage.

@ FErosive processes persist in the upper courses and depositional processes occur in
middle-lower courses.

® he multiple and well-developed gully networks have a retrogressive origin. In
this sense the bottom gullies suggest this origin for the top gullies.

® niled and buried canyon sections and the neighboring shelf confirmt the high
sedimentary activity in this sector of the south Catalan margin during the Plio-
Quaternary. The continental shelf display progadant clinoforms, whereas the continental
slope is agradant.

@ Sad bodies occur along the shelf-break recording sea-level oscillations.
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§ :‘:; 384000 392000 400000 408000 416000 T WSW-ENE Figure 4. 3D view of Foix canyon heads. The heads are in a different development stage being the north one the most mature. Note the two generation of gullies (top and bottom gullies).
§ = Figure 5. a) Shaded coloured relief map of the upper course, the black square corresponds to the zoom b),the yellow line corresponds a Topas profile c) Note the high sinuosity and the
2
downcutting in the continental slope of two branches. b) 3D view of the hanging branch. In the northern branch we can observe different degree of incisions and some stacked terraces.
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= c) Topas profile across the low parts of the two branches showing.
= 24 .. fenc hody Figure 6. Shaded coloured relief map of the middle and lower courses. At 1760 m the buried Cunit canyon drains into the Foix canyon whereas the Valldepins joins it almost to the final.
=T z Shelf channel
= - : = Figure 7. Shaded coloured relief map of the neighbouring shelf, the yellow lines correspond to a Topas profiles b) and c). b) Topas profile of the continental shelf where we can see a bi
Valencia \ g p g g y P pas p pas p g
cha > sedimentary prism with sigmoidal seismic reflectors. ¢) Topas profile in the continental shelf located between the heads. ¢’) Interpretation of the Topas profile c), the red lines correspond
] Fig.6 = “ieguisrseamic oREEmaT e Bl to estratigraphic discontinuities between the sedimentary units (I to VII).
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. J Figure 8. 3D view of Cunit heads. Note the masking of the head walls and its gullies due tot the heavily sedimentation.




