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Introduction 
DeSoto Canyon is ringed by steep bathymetric features at depths greater 
than 1000m, including the West Florida Escarpment to the east and 
numerous salt domes to the west (Figure 1).  Strong deep currents have 
been observed and studied near similar steep features elsewhere in the 
Gulf of Mexico (Morey and Dukhovskoy, 2013), prompting numerical 
investigation of the deep DeSoto Canyon region to study the possibility of 
similar intense deep currents. 
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Figure 1.  Bathymetry of the DeSoto Canyon Region with locations of the deep MMS-SAIC DeSoto Canyon Eddy 
Intrusion Study (EIS) moorings.  Mean (white) and maximum (yellow) speeds over the current meter record from the 
10mab current meters are indicated.  Inset: time series of speed from the EIS C3 mooring (1290m, 10mab).  The 
strong peak event immediately follows the passage of Hurricane Georges over the mooring array.  
 

Observations 
Historic observations in the region include the MMS-funded SAIC-deployed 
DeSoto Canyon Eddy Intrusion Study (EIS) moorings, of which three were 
deployed at roughly the 1300m isobath.  Mean currents are modest, 
approximately 5 cm/s, but peak speeds near 50 cm/s were recorded.  
Inspection of the current meter time series (Figure 1) shows these 
extreme currents were immediately following Hurricane Georges, which 
passed directly over the array.  However, several events of moderate 20 
cm/s currents are also seen in the data record.   

Numerical Simulation 
The Navy Coastal Ocean Model (NCOM) is configured for the region at 1 
km horizontal resolution using a Vanishing Quasi-Sigma (VQS) vertical 
coordinate with 80 layers that was developed specifically for simulating 
near-bottom currents near steep bathymetry with reduced numerical 
errors that typically arise in other models (Dukhovskoy et al., 2009; 
Figure 2).  The model is laterally nested within the NRL 1/25° data 
assimilative Gulf of Mexico Nowcast/Forecast model using a relaxation 
zone near the boundaries.  No data assimilation is prescribed in the model 
interior.  The simulation is forced by hourly CFSR surface fluxes and daily 
discharge from 12 river sources.  The model is run as a hindcast for 2010. 

Figure 2.  Simulated surface temperature (bottom left) 
compared to MODIS Terra surface temperature (upper left).  
Right:  VQS vertical grid across 28.5N, with a zoomed inset of 
the salt dome and shelf region.  Note the maintenance of high 
vertical resolution near the bottom at all depths, while 
maintaining flat vertical grid surfaces in the middle portion of 
the water column (a trait missing in typical terrain-following 
vertical coordinate models, which can suffer numerical errors 
over steep bathymetry). 
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Near-Bottom Currents 
The maximum speed and eddy kinetic energy (EKE) from 200mab (for 
depths offshore of the 800m isobath) are computed over the February-
September 2010 period from the simulation (Figure 3).  Maximum deep 
currents are near 50 cm/s along portions of the escarpment, and exceed 
35 cm/s over portions of the southern DeSoto Canyon away from the 
escarpment.  These locations also correspond to regions of enhanced EKE.  
It should be noted that mean currents at depths greater than 1200m are 
comparable to the mean speeds computed from the EIS observational 
data at 1290m.   

Figure 3.  Upper Left:  Maximum speed simulated at 
200mab for bottom depths greater than 800m from Feb-
Sep 2010.  Bottom left and right: Eddy Kinetic Energy at 
200mab.  Isobaths are drawn every 250m. 

The near-bottom currents are generally enhanced along the steep 
periphery of the southern portions of the canyon, and reduced toward the 
canyon head, particularly in the vicinity of the EIS C3 mooring.  A distance 
versus time plot of the 200mab speed along the 1200m isobath shows 
regions of near-bottom current enhancement (Figure 4). There is some 
evidence that these regions may be related to ridging along the 
escarpment.  Deep circulation features may interact more strongly with 
the topography along these ridges resulting in enhanced deep currents. 
 
Counter to other similar steep regions of the deep Gulf (e.g. the Sigsbee 
Escarpment), propagation of energy along the escarpment is not readily 
apparent (in the form of topographically trapped waves).    

Figure 4.  Upper Left:  200mab speed along the 1200m 
isobath (as indicated in the bottom left).  The red arrow 
near the 30-km along-isobath distance indicates the 
approximate location of the EIS C3 mooring.  The red 
arrow near 175 km indicates the location of most intense 
currents.  Right:  Time series of 200mab speed from the 
locations marked with the red arrows.  Note the near-
bottom speeds are similar in the simulation to the EIS C3 
observations (during non-hurricane conditions).   

Future work will focus on understanding the causes of the strong deep 
currents, particularly in relation to deep-ocean eddies, and exploring the 
deep ocean response to storm forcing. 
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