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ABSTRACT New high-quality multibeam data presented here depict the northern slope of the Little Bahama Bank (Bahamas). The survey reveals the details of large- and small-scale morphologies that look like siliciclastic systems at a smaller scale, including large-scale slope failure scars and canyon morphologies, previously interpreted as gullies and creep lobes. The slope exhibits mature turbidite systems built by mass-flow events and turbidity currents. The sediment transport processes are probably more complex than expected. Slope failures show sinuous head scarps with various sizes, and most of the scars are filled with recent sediment. Canyons have amphitheater-shaped heads resulting from coalescing slump scars, and are floored by terraces that are interpreted as slump deposits. Canyons rapidly open on a short channel and a depositional fan-shaped lobe. The entire system extends for ~40 km. The development of these small turbidite systems, similar to siliciclastic systems, is due to the lack of cementation related to alongshore current energy forcing the transport of fine particles and flow differentiation. Detailed analyses of bathymetric data show that the canyon and failurescar morphology and geometry vary following a west-east trend along the bank slope. The changing parameters are canyon length and width, depth of incision, and canyon and channel sinuosity. Accordingly, failure scars are larger and deeper eastward. These observations are consistent with a westward tectonic tilt of the bank during the Cenozoic. river input. They have no riverine sediment source, and the only sediment sources are either autochthonous, including mainly sediment productivity, or allochthonous, including sediment load from shelf currents and wind (Playton et al., 2010). In this paper we present new high-resolution morphological data collected along the northern slope of Little Bahama Bank. We show that the turbidite systems found there are far more complex than previously supposed, and show some similarities to siliciclastic systems. We test to ascertain if the lateral evolution of the system morphology is consistent with regional tilting of this part of the bank.



INTRODUCTION Siliciclastic turbidite systems have been intensively studied as oil exploration targets. Longitudinally, they are made up of a canyon incising the upper continental slope and the shelf. The system begins with a canyon head that usually shows evidence of rotational shallow slope failures. The canyon head opens on a deep valley with sharp edges, ending at a canyon mouth usually located at the base of the continental slope. There, the canyon opens on a channel-levee complex where both erosion in the channel and deposition on the levees coexist. The system ends with a depositional lobe complex, which is channelized over most of its length. In siliciclastic systems, most of the canyons are directly or indirectly connected to a river source (Reading and Richards, 1994). Some other canyons are fed by littoral drifts in the uppermost part of the continental shelf (0–20 m; Burke, 1972). The length of the canyon is an indicator of canyon maturity (Shepard and Dill, 1966). For V-shaped canyons, canyon width is correlated with canyon depth; a larger width indicates greater erosion. A greater height of the canyon edge also indicates greater incision. Canyons located on carbonate slopes are substantially different from those receiving GEOLOGY, September 2012; v. 40; no. 9; p. 771–774



SETTING AND METHODS We focused our study on the northern windward margin of Little Bahama Bank, north of the island of Grand Bahama (Bahamas; Fig. 1A). Carbonate deposition in the Bahamas has occurred since the Cretaceous and perhaps since the Jurassic (Eberli and Ginsburg, 1989): the platform has aggraded ~1500 m since the Miocene. Little Bahama Bank is located on the passive margin of the North American plate, but is close to the Blake-Bahama Outer Ridge and the Blake Escarpment, which has subsided at a rate
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of 20 m/m.y. during the Cenozoic (FreemanLynde et al., 1981). South of the Bahamian archipelago, tectonic structures include the Cuban fault system, including the Nortecubana and Cauto-Nipe faults (Cottila Rodriguez et al., 2007), and the Bahama Escarpment, a Jurassic rift structure. The study area is only 500 km away from the active North American–Caribbean plate boundary. Recent tectonic activity in the Bahamian archipelago has been substantiated near Walkers Cay (Mullins and van Buren, 1981) and along Mayaguana Island (Kindler et al., 2011). The linear edge of Mayaguana could be related to a fault, and the island may have undergone tectonic tilting ~500 k.y. ago. An average subsidence rate of 1–2 m/100 k.y. was estimated for the Bahama Banks for the past 30 m.y. (Mullins and Lynts, 1977). It has been shown that in the Cretaceous and early Cenozoic, the evolution of the Great Bahama Bank was strongly influenced by global tectonic events related to the opening of the Atlantic Ocean, Caribbean plate motion, and the collision between Cuba and the Bahamian platform (Masaferro and Eberli, 1999). Between Little Bahama Bank and the Blake Plateau, the Antilles Current flows westward with alternate bands of low (1.06) than in the eastern part (canyons 8–16, but canyon 14 has a sinuosity 
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