Analyses of the general circulation along the 1000 m isobath in the northern Gulf of Mexico:

Part One: Pre-cruise synopsis, T-minus-7 weeks before we begin S-tag 2004 fieldwork aboard
R/V Gyre

Analysis by D.C. Biggs, 7 April 2004:

Background: Bob Leben's group at CCAR offers near-real-time mesoscale altimetry mapping
for user-selectable regions of the GOM (http://www-ccar.colorado.edu/~realtime/gsfc _gom-real-
time_ssh/). Leben's group also allows users to composite the near-real-time SSH field on the
most recent 7-day composite of SST.

Synopsis: A basin-wide SSH map for "4 April 2004" (the ten-day-period ending 4 April 2004) is
shown as Figure 1. This SSH map has been masked, using the user-selectable buttons on the
CCAR website viewer, to exclude continental shelf depths and so feature only those SSH
conditions in water depths > 100 m. Other user-selectable buttons allow the viewer to zoom-in
on the northern GOM, so Figure 2 is a zoom-in for latitude range 24-31°N. I've annotated Figure
2 with arrows to better diagram general circulation conditions:

1) The basin-wide map shows that circulation conditions are generally cyclonic (SSH anomaly <
0 cm) along the 1000 m isobath in the north central GOM, and that the northern edge of the Loop
Current (LC) extends to about 27°N in the eastern GOM. LC location is generally similar to last
year at this time, when the northern edge of LC extended to about 27°N (Figure 3). Last year,
separation of LCE "Sargassum" from the LC occurred in May 2003.

2) Areas of deepwater cyclonic circulation bound the LC, both to the west and to the NW.
Anticlockwise circulation around the cyclone to the west should create east-to-west flow along
the 1000 m isobath between about 88W and 93W. The western reaches of this cyclone along the
1000 m isobath adjoin a small region of weak but positive SSH anomaly (< 15 cm). So at about
93°W, the combination of anticlockwise rotation around the cyclone with clockwise rotation
around this weak anticyclone in the "eddy graveyard" in the extreme NW of the 1000 m isobath
should entrain shelf water and move it off margin.

3) Similarly, anticlockwise rotation around the small cyclone to the NW of the LC should be
able to draw surface water off margin near 87°W. This anticlockwise rotation should also draw
at the NE edge of the LC toward the eastern side of DeSoto Canyon. In fact, if SSH is
composited on the latest 7-day composite of SST, a region of warmer SST can be seen to extend
NE from the NE side of the LC (http://www-

ccar.colorado.edu/~realtime/gifs tmp/gom_overlay/04095-6540.jpg; Figure 4). Thus, it appears
that LC eddy filament formation may be in progress on the NE side of the LC.
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Figure 1. SSH for 04-April-2004
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