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Characteristics of the GOM BasinCharacteristics of the GOM Basin

Gulf of Mexico (GOM) is a semiGulf of Mexico (GOM) is a semi--enclosed enclosed 
basin with maximum depths of basin with maximum depths of 
3400~3700m3400~3700m

Sill depths at Yucatan Channel (~1900m) Sill depths at Yucatan Channel (~1900m) 
and at Florida Strait (~800m)and at Florida Strait (~800m)

Deep water below the sill depths, GOM is Deep water below the sill depths, GOM is 
isolatedisolated



Characteristics of the WaterCharacteristics of the Water
Column within the GOMColumn within the GOM

The upper layer (~top 800 m) is dominated by The upper layer (~top 800 m) is dominated by 
the Loop Current (in the eastern basin) and the the Loop Current (in the eastern basin) and the 
Loop Current Eddies (central and western GOM).Loop Current Eddies (central and western GOM).

Energetic cyclones and topographic Rossby waves Energetic cyclones and topographic Rossby waves 
have been observed in the deep water near the have been observed in the deep water near the 
northern continental slope water region.northern continental slope water region.

Residence time in the deep GOM has been Residence time in the deep GOM has been 
estimated to be relatively short (~100 years).estimated to be relatively short (~100 years).

Somehow, energy has to be transmitted vertically Somehow, energy has to be transmitted vertically 
from the energetic upper layer to the deep water.from the energetic upper layer to the deep water.



Selection of mooring site
3 types of trajectories of the Loop Current Rings identified by 
Vukovich and Crissman (1986)







General Water Mass PropertiesGeneral Water Mass Properties
in Deep Eastern GOMin Deep Eastern GOM

CounterCounter--clockwise circulation of colder and clockwise circulation of colder and 
saltier inflow from the Caribbean Sea (saltier inflow from the Caribbean Sea (DeHaanDeHaan
and and SturgesSturges 2005)2005)

Spatial temperature and salinity gradients in the Spatial temperature and salinity gradients in the 
deep eastern GOMdeep eastern GOM







Deepwater Mooring at 87Deepwater Mooring at 87oW and 25.5W and 25.5oNN

A single deep water mooring was deployed at 87A single deep water mooring was deployed at 87ooW W 
and 25.5and 25.5ooN (3356m).N (3356m).

2 ADCPs (at 140 m and at 3200 m) and 6Aandera 2 ADCPs (at 140 m and at 3200 m) and 6Aandera 
RCMRCM--9 current meters (155, 750, 1500, 2500, 3000 9 current meters (155, 750, 1500, 2500, 3000 
and 3200 m).and 3200 m).

Deployment 1: 31 May 2000 Deployment 1: 31 May 2000 –– 1 August 20011 August 2001

Deployment 2: 1 August 2000 Deployment 2: 1 August 2000 –– 3 June 20023 June 2002

Deployment 3: 19 April 2003 Deployment 3: 19 April 2003 –– 11 June 200411 June 2004

Deployment 4: 29 May 2005 Deployment 4: 29 May 2005 –– 15 June 200615 June 2006



Dynamic Normal Modes at the SiteDynamic Normal Modes at the Site



SummarySummary

TwoTwo--layer system is a good approximation.layer system is a good approximation.

Generally, lowerGenerally, lower--layer (below ~800 m) currents layer (below ~800 m) currents 
are decoupled from the upper layer.are decoupled from the upper layer.

Occasionally, some coherence between the two Occasionally, some coherence between the two 
layers is established (e. g., during prominent layers is established (e. g., during prominent 
northward penetration of the Loop Current prior northward penetration of the Loop Current prior 
to ring formation).to ring formation).

Each deployment was different (LC in the Each deployment was different (LC in the 
eastern GOM is dominated by LC ring eastern GOM is dominated by LC ring 
formation).formation).



UpperUpper--Layer CurrentsLayer Currents

Dominated by the Loop Current with nearDominated by the Loop Current with near--
surface current magnitude exceeding 1.5 m/s.surface current magnitude exceeding 1.5 m/s.

Dominant current direction changes depending Dominant current direction changes depending 
on relative position of the Loop Current to the on relative position of the Loop Current to the 
mooring.mooring.



LowerLower--Layer CurrentLayer Current

Vertically coherent in the lowerVertically coherent in the lower--layerlayer

Decoupled from the upperDecoupled from the upper--layer currentlayer current

Characterized by occasional energetic events Characterized by occasional energetic events 
(deep eddies?) with currents approaching 30 (deep eddies?) with currents approaching 30 
cm/s, and timecm/s, and time--scales of  10~30 days. They scales of  10~30 days. They 
appear to be accompanied by temperature and appear to be accompanied by temperature and 
salinity variations.salinity variations.

































Deepwater Energetic Bursts Associated Deepwater Energetic Bursts Associated 
with the Formation of LCEswith the Formation of LCEs

Regardless of the upperRegardless of the upper--layer flow, strong layer flow, strong 
northward flow, vertically coherent in the lower northward flow, vertically coherent in the lower 
layerlayer

Characteristic time scale of 10~20 daysCharacteristic time scale of 10~20 days

Velocity scale of 40~50 cm/sVelocity scale of 40~50 cm/s

Accompanied by temperature and salinity Accompanied by temperature and salinity 
changeschanges















Deployments 1 & 2Deployments 1 & 2



Historical Mesoscale Altimetry – 1 June 2000



Historical Mesoscale Altimetry – 1 July 2000



Historical Mesoscale Altimetry – 1 August 2000



Historical Mesoscale Altimetry – 1 September 2000



Historical Mesoscale Altimetry – 1 October 2000



Historical Mesoscale Altimetry – 1 November 2000



Historical Mesoscale Altimetry – 1 December 2000



Historical Mesoscale Altimetry – 1 January 2001



Historical Mesoscale Altimetry – 1 February 2001



Historical Mesoscale Altimetry – 1 March 2001



Historical Mesoscale Altimetry – 1 April 2001



Historical Mesoscale Altimetry – 1 May 2001



Historical Mesoscale Altimetry – 1 June 2001



Historical Mesoscale Altimetry – 1 July 2001



Historical Mesoscale Altimetry – 1 August 2001



Historical Mesoscale Altimetry – 1 September 2001



Historical Mesoscale Altimetry – 1 October 2001



Historical Mesoscale Altimetry – 1 November 2001



Historical Mesoscale Altimetry – 1 December 2001



Historical Mesoscale Altimetry – 1 January 2002



Historical Mesoscale Altimetry – 1 February 2002



Historical Mesoscale Altimetry – 1 March 2002



Historical Mesoscale Altimetry – 1 April 2002



Historical Mesoscale Altimetry – 1 May 2002



Historical Mesoscale Altimetry – 1 June 2002



Deployment 3Deployment 3



Historical Mesoscale Altimetry – 1 May 2003



Historical Mesoscale Altimetry – 1 June 2003



Historical Mesoscale Altimetry – 1 July 2003



Historical Mesoscale Altimetry – 1 August 2003



Historical Mesoscale Altimetry – 1 September 2003



Historical Mesoscale Altimetry – 1 October 2003



Historical Mesoscale Altimetry – 1 November 2003



Historical Mesoscale Altimetry – 1 December 2003



X

Historical Mesoscale Altimetry – 1 January 2004



Historical Mesoscale Altimetry – 1 February 2004



Historical Mesoscale Altimetry – 1 March 2004



Historical Mesoscale Altimetry – 1 April 2004



Historical Mesoscale Altimetry – 1 May 2004



Historical Mesoscale Altimetry – 1 June 2004



















SummarySummary

Decoupling of upperDecoupling of upper-- and lowerand lower--layer flowlayer flow

Northward surge in deepwater associated with Northward surge in deepwater associated with 
the formation of LC ringsthe formation of LC rings

Interannual shift in deepwater energy levelInterannual shift in deepwater energy level

Energetic events in deepwater are associated Energetic events in deepwater are associated 
with T&S signal. What are they?with T&S signal. What are they?

T&S signal in deepwater show some depth T&S signal in deepwater show some depth 
dependency.dependency.
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