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Characteristics of the GOM Basin

Gulir ol Mexico (GOM)iIs a semi-enclosed
PasIntWIth: maximum depiins; of
3400—3700m

SiliFdeptihs at Yucatan Channel (1900m)
and at: Elorida Strait (—800n)

Deep water below the sill-aeptis, GONIFIS
ISelated



Characteristics of the \Water
Column within the GOM

he upper layer (=tep 800! m) Is deminated 1y
e Leop Curent (Inf the eastenl basin) and the
Loep Curent Edaies (centralland western GOM).

Energetic cyclones; anadl topogaphic Resshy: Waves
ave been ehsernvediin the deep Water near the
Aerthern continental siepe water regien.

Residence time in the deepr GONIhas heen
estimated te be relatively short (—100 years).

Semehow, energy has to be transmitted vertically
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)
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Generali\Water Mass Properties
N Deep; Eastern GOM
Counter-clockwise circulation ol colder and

saltier infilew fremi the' Carnbbhean Sea (PelHaan
and Sturges 2005)

Spatal temperattre and salinity, gradients in; the
deep eastern GO
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Deepwater Voerng at 87°W: and 25.5°N

A single deep watel meoring was deployed at: v\,
and 25.5°N! (3356m).

2 ADCPsS (@t 140 miand at 3200 m) andi6Aanaera
RCM-9 current meters (155, 750, 1500, 2500, 3000
anal 3200rm).

Deployment 1= 1 May 2000 — 1- August: 2001
Deployment 2: L August 2000/— & June 2002
Deployment 3t 19 Aprilf2003 — 11 June 2004
Deployment 4= 29 May: 2005 — 15 June 2006




Dynamic Normall Modes at the: Site
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Summary.

Wo-layer systemiisi a good apprexinmation.

Generally, lower-layer (lselow: —800' m)) currents
are deceupled fhemi the UpRENR Iayer:.

Occeasienally, sone conerence hetween the two
layers is; established (e. g., during prominent
nerthward penetration; of the Loep Cukent prioxr
10 NG iermation).

Each depleyment was different (LC in the
eastern GOM 1s dominated by LLC ring
formation).



Upper-Layer Currents

Deminated by the Loop Current With near-
surface current magnitude exceeding 1.5 m/s.

Doenminant current direction changes depending
On relative position of the Leop’ Current te the
MOEOKING.



Lower-Layer Current

Vertically:ceherent Inl the loWer-layer
Pecoupled firoms the Upper-1ayer current

Characterzed! by occasional energetic events
(deep eddies?) withr currents appreaching 30
cmy/s, and time-scales; off 10=30rdays. TThey.
APPEear 10 he acecompanieadl by temperature and
salinity: varatiens.



Seale = 100 cmie LSU EGOM, Deploy 1, 40 Hour Low Pass Currents
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Scale = 100 cmis LSU EGOM, Deploy 2, 40 Hour Low Pass Currents
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—scale = 100 cmis LSU EGOM, Deploy 3, 40 Hour Low Pass Currents, 2003-2004
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EGOM, Deep Gulf, Deploy 3, Raw Ellipise

Raw currents 40 Hour Low Pass
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Coherence Squared

15t 124m : 3238m

95% (0.098)




3rd 126m : 3246m

 C(0628)

A (.0189) B (.0394)
95% (0.098)
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Phase (Degree)

B (-114)

A (.0189) = 52.9 hrs
B (.0189) = 25.4 hrs

C (.0628) = 15.9 hrs




EGOM, Deploy 1-2, 40 Hour LP Speeds (cm

Depth (m)




Deploy 3, 40 h LP Current Speed (cm/s)




Deploy 1 and 2, 40 hour LP, Temp (C)
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Deploy 3, 40 Hour LP, Temp (C)
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Deepwater Energetic Bursts Associated
with' the Eermation ofi LCES

Regardless, oii the upper-layer flow, streng
Roerthwara flew, vertically: conerent 1n the Iower;

layer
Characternstic time scale ofi 10—20 days
\V/eloclty: scale' off 40=50 cm/s

Accompanied by temperature: and salinity
Changes



Deploy 1-2, 2500m, Aanderaa, Current Speed (cm/s)
2000-2002

'~ March 2001




Deploy 3, 2000 m Aanderaa, Current Speed (cm/s)

Event 3
July 2003
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EGOM, Deep Gulf Deploy 1-2, Event Raw, sticks







LSU EGOM, Deploy 3, Raw Sticks, 2003-2004




Deploy 3, 2000m, Seacat Salinity (PSU)
2003-2004

Event 3, July 17, 2003




Deploymenits 1 & 2



Historical Mesoscale Altimetry — 1 June 2000
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Historical Mesoscale Altimetry — 1 July 2000
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Historical Mesoscale Altimetry — 1 August 2000
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Historical Mesoscale Altimetry — 1 September 2000
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Historical Mesoscale Altimetry — 1 October 2000
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Historical Mesoscale Altimetry — 1 November 2000
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Historical Mesoscale Altimetry — 1 December 2000
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Historical Mesoscale Altimetry — 1 January 2001
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Historical Mesoscale Altimetry — 1 February 2001
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Historical Mesoscale Altimetry — 1 March 2001
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Historical Mesoscale Altimetry — 1 April 2001
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Historical Mesoscale Altimetry — 1 May 2001
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Historical Mesoscale Altimetry — 1 June 2001
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Historical Mesoscale Altimetry — 1 July 2001
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Historical Mesoscale Altimetry — 1 August 2001
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Historical Mesoscale Altimetry — 1 September 2001
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Historical Mesoscale Altimetry — 1 October 2001
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Historical Mesoscale Altimetry — 1 November 2001
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Historical Mesoscale Altimetry — 1 December 2001
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Historical Mesoscale Altimetry — 1 January 2002
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Historical Mesoscale Altimetry — 1 February 2002
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Historical Mesoscale Altimetry — 1 March 2002
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Historical Mesoscale Altimetry — 1 April 2002
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Historical Mesoscale Altimetry — 1 May 2002
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Historical Mesoscale Altimetry — 1 June 2002
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Peployment: 3



Historical Mesoscale Altimetry — 1 May 2003
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Historical Mesoscale Altimetry — 1 June 2003
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Historical Mesoscale Altimetry — 1 July 2003

a3'w a0"'wW 87'W

a3"'w a0"'wW 87'W 84"W
Sea surface height (cm)

_m\

5 10 15 20 25




Historical Mesoscale Altimetry — 1 August 2003
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Historical Mesoscale Altimetry — 1 September 2003
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Historical Mesoscale Altimetry — 1 October 2003
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Historical Mesoscale Altimetry — 1 November 2003
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Historical Mesoscale Altimetry — 1 December 2003
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Historical Mesoscale Altimetry — 1 January 2004
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Historical Mesoscale Altimetry — 1 February 2004

a3"'w a0"'wW 87'W

a0"'wW 87'W 84"W
Sea surface height (cm)

5 10 15 20 25




Historical Mesoscale Altimetry — 1 March 2004
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Historical Mesoscale Altimetry — 1 April 2004

a3'w g0'w 87w

a3'w go'w 87w 84°'W
Sea surface height {cm)

5 10 15 20 25




Historical Mesoscale Altimetry — 1 May 2004
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Historical Mesoscale Altimetry — 1 June 2004
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Current Vectors at 87\W ,25.2N for Model Year 24
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Summary.

Pecoupling off Upper- and IowWer-layer: filow

Northward sukge Infdeepwater asseciated with
the formation; of L€ rings

Interannual shilt in  deepwater energy.level

ERergetic events infdeepwater ane associated
Withi &S signal. Wihat ane they?

&S signal inf deepwater Shew: semer depii
dependency.
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