










MARCH 2007 HAMILTON 725

TRWs by the escarpment appears to be consistent with
the observations, however, the dynamics of this process
and the effects of trapping energy in a small part of the
lower gulf slope have not yet been studied either theo-
retically or with numerical simulations. This seems very
different from the Mid-Atlantic Bight where Gulf
Stream-generated 40-day period waves propagate large
distances over the slope region (Pickart 1995). The
similarity of these observations to Hogg's (2000) mea-
surements over the slope of the Grand Banks has been
noted.

8. Summary

The 2 yr of data, from the three main moorings in the
region of the Sigsbee Escarpment on the lower slope
south of the Mississippi Delta, have shown unusual
deep-current flows. The bottom-intensified, nearly
depth-independent motions are typical of topographic
Rossby waves observed in this and other regions of the
deep gulf. However, energy levels are exceptional and
the dominant periods of the motions are about 8-14
days, and short relative to other regions of the eastern
and western gulf (Hamilton 1990). Maximum currents
at the 12 mooring were of the order of 85-95 cm s-] for
an event early in the record, and the other major events
later in the 2-yr-long records had maximum speeds ex-
ceeding 50-60 cm s-]. This energy seems to spill over
the escarpment to the 11 site when the very-high energy
events occurred at 12 in September 1999. Otherwise,
the velocities at 11 were much less energetic than at the
moorings south of the escarpment. Similarly, bottom
velocities at another site (14), just west of 12, on the
escarpment, were also much weaker than measured at
the base of the escarpment, and in deeper-water depths.

The records show a number of distinct wave trains
passing through the site. The first, between September
1999 and January 2000, showed the highest current
speeds, and occurred while the LC was extended and
Eddy J was in the process of being shed. A second wave
train, with slightly longer period fluctuations, began in
December 1999 while Eddy J was still over the site. At
the beginning of the record, there were indications that
upper-layer disturbances, caused by cyclonic frontal ed-
dies on the LC front, were coherent with the lower-
layer flows. In this first interval, upper-layer currents
were vigorous because of the presence of the LC and
later, the recently shed Eddy J. The next interval began
in April 2000 and lasted through August 2000. These
TRWs were also energetic though with slightly longer
characteristic periods, stronger bottom trapping, and
larger westward amplification between 11 and 12, than
observed in the first interval. The upper-layer currents

were quiescent during this second interval as Eddy J
had moved off into the western gulf, being replaced by
a weak anticyclone (Eddy K). There was no evident
connection with the initiation of the April TRWs with
simultaneous fluctuations of the upper-layer currents.
Because the upper-layer circulation was weak, the
TRW signal, which decays with distance from the bot-
tom, could be traced up to about 300 m below the sur-
face. These may be the first observations to show that
TRWs are a full depth, and not just a lower-layer phe-
nomenon. The last interval of energetic TRWs, begin-
ning in February 2001, was associated with the shedding
of Eddy M and its associated cyclonic circulations.

In all, five wave trains, with differing periods and
wavelengths were identified in the bottom records. The
distribution of energy across the array was very inho-
mogeneous, and varied with the different observed
wave trains. The rotation of the principal axes of the
motions from partly across isobath at 13 to along iso-
bath at 11 and 12 suggests that the steep escarpment
may be influencing the propagation of the TRWs by
refraction, but also possibly reflecting the energy back
into deep water. The weak currents at 11 and 14 suggest
that it is an effective barrier to TRW motions propa-
gating into shallower depths. Ray tracing suggests that
the west side of the LC is the most likely source region
for these waves and that it is difficult for such short-
period waves to penetrate into the western gulf basin.
This is in accord with earlier measurements (Hamilton
1990) that showed 20-30-day TRWs dominating in the
central and western gulf. If the mechanism for coupling
of surface propagating eddies or meanders with deep
TRW motions that has been put forward for TRW gen-
eration by the Gulf Stream in the North Atlantic (Pick-
art 1995) applies here, then it is speculated that cyclonic
frontal eddies on the LC and LCE fronts could be can-
didates for generating deep, short-period TRWs in the
eastern gulf.
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