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Appendix 1 

Contourites  

Contourites are widely defined as sediments that have been deposited by or 

significantly altered by bottom currents (Stow et al., 2002a). Contourites 

were identified and accepted as unique sediment deposits in their own right 

less than 50 years ago (Heezen and Hollister, 1964; Hollister, 1967). 

Initially, the term contourite referred only to sediments deposited by 

contour-parallel thermohaline circulation in the deep ocean. However, this 

restricted definition has broadened immensely and contourites may be 

deposited in relatively shallow water (≈300 m) and by any consistent 

current operating at the seabed (Rebesco and Camerlenghi, 2008; Stow et 

al., 2008). Contourite research is an important component in a variety of 

academic and commercial interests, including paleo-oceanography, paleo-

climatology, slope stability, geohazards and hydrocarbon exploration 

(Rebesco et al., 2014). 

 

Contourite deposition plays a major role in sedimentation along the 

continental slope and in the deep ocean. These drift deposits make up a 

considerable fraction of the sediments forming the deep basin margins 

(Faugѐres and Stow, 1993). Contourites represent one of the three dominant 
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sedimentary processes active in deep water, along with down-slope gravity 

driven deposits and pelagic sedimentation (Rebesco et al., 2014). Currents 

that impinge on the seabed over long time scales may generate erosional 

and non-depositional surfaces as well as depositional features (e.g., 

contourites). According to Stow et al. (2009) a sustained average current 

velocity of >0.1 ms-1 is required to rework and transport sediments leading 

to contourite deposition. Average current velocities exceeding 0.5 ms-1 lead 

to non-depositional and erosional conditions. The buildup of multiple 

contourite deposits and linked erosional surfaces eventually develop into a 

Contourite Depositional System (Rebesco and Camerlenghi, 2008; 

Hernandez-Molina et al., 2011).  

 



 

119 
 

 

Figure 51. Drawing illustrating the three dominant elements of deepwater sedimentation and the types of deposits expected 
from each. Adapted from original Figure 1. in M. Rebesco et al. (2014)

10
.  

 

 

Contourite depositional systems are formed through the interplay of four key 

elements: (1) currents, (2) seafloor topography (3) sediment supply and (4) 

nepheloid layer turbidity (Faugѐres et al., 1993). 1. Deep-water currents 

which may influence contourite deposition are thermohaline-induced 

geostrophic contour currents, wind-driven bottom currents, deep-water tidal 

currents and internal waves and tides (Shanmugam, 2008). The critical 

                                                           
10 Permission granted from the publisher. See Appendix 3. 
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aspects of currents related to contourite deposition are persistence and 

velocity. Current velocities must achieve critical shear stress at the seafloor, 

i.e., shear stress [a function of velocity] must be large enough to overcome 

the gravitational and frictional forces holding a sediment particle in place 

(Wright et al., 1999). 2. A first order requirement on contourite formation is 

that sediment supply exceed background levels of pelagic and hemipelagic 

fallout (Brackenridge et al., 2011). Sources of potential sediment supply for 

contourite deposition are turbidity currents, pro-delta plumes, slope 

spillover, hemipelagic/pelagic fallout and reworked up-current sediments 

(Stow et al., 2008). Availability of siliciclastic sediments for contourite 

deposition is tied to tectonics, climate, and sea-level. Biogenic sediment 

availability reflects oceanographic conditions, biological production levels, 

preservation vs. dissolution of CaCO3, and climate (Faugѐres et al., 1993). 

3. Seabed topography has direct impacts on the hydrodynamics of currents 

and thus contourite deposition. Flow can be disrupted and/or accelerated by 

small-scale topographic features, including canyons, mounds, banks, straits 

or seamounts (Rebesco et al., 2014.). When bottom-currents encounter 

topography the effects may be complex, resulting in eddies, branch 

development, helicoidal flows, internal waves, and general turbulence 

(Hernandez-Molina et al., 2011). Topography-induced current acceleration 

may lead to deposition of suspended material (e.g. contourite deposition), or 

reworking [erosion] and transport of sediments. 4. Turbidity levels within 
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the nepheloid layer are influenced by several factors. Resuspension of 

sediments by bottom currents plays a central role, however other processes 

may contribute to turbidity at the seabed. Turbidity currents, settling or 

advection of pelagic/hemipelagic particles, and benthic organisms are all 

capable of influencing turbidity within the nepheloid layer (Faugѐres and 

Stow, 1993). Turbidity in the nepheloid layer determines the availability of 

sediment for transport into contourite depositional systems.  

 

The lithologic character of contourites can vary widely. The composition of a 

contourite will reflect the characteristics of its sediment source and may 

therefore be composed of siliciclastic, volcaniclastic, calcareous, or siliceous 

material (Stow and Faugѐres, 2008). The range of sediment grain size within 

contourite deposits are equally broad and dependent upon the sediment 

source and current velocity, and may range from clays to gravel; the latter 

forming only in cases of extreme currents (Faugѐres and Stow, 1993).  
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Appendix 2 

Contourites in Seismic data 

Seismic reflection profiling and the information gleaned from its resultant 

data products provide much of what is known about the size, morphology, 

and physical attributes of contourites and contourite depositional systems 

(Rebesco and Camerlenghi, 2008). Faugѐres et al. (1999) provides a 

comprehensive review on the analysis of contourites imaged in seismic data 

(Seismic Features Diagnostic of Contourite Drifts). The authors put forward 

the following framework for the diagnostic interpretation of contourites in 

seismic data: 

 Large Scale: Overall drift morphology and large scale geometry 

 Medium Scale: Individual seismic unit geometry (e.g., lenticular 

shape, upward-convex morphology), detailed stacking patterns of 

component depositional units (e.g., progradational-aggradational 

reflection patterns) 

 Small Scale: Seismic facies analysis 

 

Interpretation of contourites in seismic data across the three 

aforementioned scales is dependent upon the frequency content and 
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acquisition geometry of a dataset. The temporal and spatial resolution of the 

data will dictate the scale at which interpretation is possible (Rebesco and 

Camerlenghi, 2008). Interpreting large-scale seismic characteristics of drift 

deposits is possible in lower resolution data. So long as the required 

geographic coverage is adequate to ascertain overall drift morphology and 

to delineate a deposit’s geometry. Another aspect of large-scale seismic 

interpretation is identifying and mapping regional unconformities, i.e., 

erosional surfaces which mark the onset of contourite deposition and may 

also occur within the larger deposit. The broader continuity and amplitude 

characteristics of the seismic reflections comprising the drift are also part of 

large-scale interpretation (Rebesco and Stow, 2001). 

 

Medium and small scale seismic characteristics in contourites must be 

interpreted from higher resolution data. Some medium-scale characteristics 

can be interpreted from modern exploration data which carries some 

relatively high-frequency information. Medium-scale features include the 

geometry of the individual seismic units contained within the larger drift 

deposit. The stratigraphic architecture and assemblage of the various 

seismic units which comprise the larger drift are interpreted at the medium 

scale as well. Reflection patterns and terminations are also indentified 

during medium-scale interpretation. Small-scale interpretation generally 

consists of seismic facies analysis and identifying sediment bedforms. 
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Seismic facies analysis aims to glean information from the small-scale 

patterns of seismic reflections, e.g. chaotic, hummocky, parallel, 

transparent, etc. (Faugѐres et al., 1999; Rebesco and Stow, 2001; Nielsen 

et al., 2008). 

  

The geometry and morphology of contourites provide the basis for their 

general classification. Contourite geometry/morphology is largely 

determined by the combination of the geologic and bathymetric framework 

in which they are deposited.  Current velocity and consistency, availability 

and type of sediment, and depositional time interval shape contourite 

morphology. Gravity driven down-slope processes may influence the 

geometry and morphology of contourites during and following active 

deposition (Faugѐres et al., 1999). Currently, drift deposits are classified 

into five general categories (with sub-divisions, see Figure 52), as per 

Faugѐres et al. (1993), Stow et al. (1996), and Faugѐres and Stow (2008).  

 Sheeted drifts 

 Elongate-mounded drifts 

 Channel-related drifts 

 Confined drifts 

 Mixed drift systems 
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(1) Sheeted drifts are typically vast in size (laterally) and exhibit little 

vertical relief. The thickness of sheeted drift deposits may be nearly constant 

across their extent, showing only minor tapering at their margins. These 

types of drifts are found on the abyssal plain (abyssal sheets) and along 

smooth, very low-gradient slopes (slope sheets) where currents are not 

enhanced by topography. Elongate-mounded drifts are of variable 

dimensions (101-103 meters long), hundreds of meters thick, with an 

elongate, mounded morphology and may be separated into 3 broad 

categories: (2) Plastered Drifts which occur along gentle slopes and typically 

migrate along-contour in the direction of current flow. Cross-contour 

migration may be up or down slope depending on the interplay of current 

dynamics, slope characteristics, and coriolis; (3) Separated drifts occur 

along slopes with a pronounced slope-break and also tend to migrate along-

contour in the direction of current flow. The ―separated‖ name designator 

arises from the fact that the main body of these deposits is separated from 

the slope-break by a pronounced moat feature, where current velocities are 

highest resulting in erosion and/or non-deposition (4) Detached Drifts 

elongate at an angle to the slope on which their original deposition occurred. 

Turns or bends in a slope’s direction and the relationship between surface 

current and bottom currents may lead to detached drift deposition.  

(Faugѐres et al., 1999; Rebesco and Stow, 2001; Faugѐres and Stow, 2008) 
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Figure 52. Classification scheme for contourite drift deposits (adapted from Fig. 3 in Faugѐres et al. (1999)
11

. 

 

(5) Channel-related Drifts, as the name suggests, are those contourites 

which are deposited within channels and similar bathymetric features at the 

seabed. These drifts are deposited by enhanced bottom currents which 

become intensified as their flow is constricted within the confines of the 

                                                           
11 Permission granted from the publisher. See Appendix 3. 
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channel. Channel-related drifts are nearly always underlain by a prominent 

erosional surface, displaying intense scouring and erosional truncation. (6) 

Confined Drifts are deposited within basins and troughs which are typically 

subsiding or experiencing some type of tectonism. Confined drifts usually 

have moat structures along their boundaries. The morphology of confined 

drifts most resembles elongated mounded drifts both possessing a mounded, 

lenticular geometry. Lastly, (7) Mixed Drift systems result from a 

combination of contourite deposition and one or more other depositional 

processes. The along-slope depositional processes forming contourites may 

intermittently be influenced by down-slope processes such as turbidites and 

mass transport deposits. Pelagic and hemi-pelagic sedimentation may also 

be in integrated with contourite deposition resulting in a Mixed Drift deposit 

with muted morphological features (Faugѐres et al., 1999; Rebesco and 

Stow, 2001; Faugѐres and Stow, 2008). 
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Appendix 3 

Permissions for previously published figures 

 Figure 4 has been reproduced with permission from the editor. 

Source: Denne, R. A., & Blanchard, R. H. (2013). Regional controls on the 

formation of the ancestral DeSoto Canyon by the Chicxulub impact: Gulf 

Coast Association of Geological Societies Journal, v. 2. 
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 Figure 35 has been reproduced with permission from Springer. 

Source: Brackenridge, R., Stow, D. A., & Hernández-Molina, F. J. (2011). 

Contourites within a deep-water sequence stratigraphic framework. Geo-

Marine Letters, 31(5-6), 343-360. 
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 Figure 36 has been reproduced with permission from Elsevier. 

Source: Gardulski, A. F., Gowen, M. H., Milsark, A., Weiterman, S. D., Wise, 

S. W., & Mullins, H. T. (1991). Evolution of a deep-water carbonate platform: 

Upper Cretaceous to Pleistocene sedimentary environments on the west 

Florida margin. Marine geology, 101(1), 163-179. 
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 Figure 38 has been reproduced with permission from Wiley. 

Source: Oey, L. Y., Ezer, T., & Lee, H. C. (2005). Loop Current, rings and 

related circulation in the Gulf of Mexico: A review of numerical models and 

future challenges. Circulation in the Gulf of Mexico: Observations and 

models, 31-56. 
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 Figure 39  

Source: Rebesco, M., Hernández-Molina, F. J., Van Rooij, D., & Wåhlin, A. 

(2014). Contourites and associated sediments controlled by deep-water 

circulation processes: state-of-the-art and future considerations. Marine 

Geology, 352, 111-154. 
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 Figure 42 - Permission through fair usage 

Source: Mullins, H. T., Gardulski, A. F., Wise, S. W., & Applegate, J. (1987). 

Middle Miocene oceanographic event in the eastern Gulf of Mexico: 

implications for seismic stratigraphic succession and Loop Current/Gulf 

Stream circulation. Geological Society of America Bulletin, 98(6), 702-713 

 

 Figure 43 has been reproduced with permission from Elsevier. 

Source: Galloway, W. E. (2008). Depositional evolution of the Gulf of Mexico 

sedimentary basin. Sedimentary basins of the world, 5, 505-549. 
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 Figure A2 has been reproduced with permission from Elsevier. 

Source: Faugères, J. C., Stow, D. A., Imbert, P., & Viana, A. (1999). Seismic 

features diagnostic of contourite drifts. Marine Geology, 162(1), 1-38. 

 


