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Fi1c. 10. Sea surface temperature two weeks after
Hilda, 14-20 October.

mixed layer afterwards (the third, BT 57, appears to
be one of the transitional ones between the upwelling
character at the center and the mixed character further
removed from the center), and there is heat loss above
depths of 40 to 50 m and heat gained below those depths.
Although these three locations show indications of
vertical mixing, other temperature-depth observations
made after Hilda on this section toward the center of
the section have the rounded characteristic typical of
upwelling as shown in Fig. 5.

The remaining three locations at which BTs were
obtained both before and after Hilda were those in
deep water indicated on Fig. 2 by the locations of BTs
26, 21, and 18. In Fig. 9, before and after observations
were superimposed as before for each location. Addi-
tional observations made nearby after Hilda were also
entered for each location. It should be noted from Fig. 2
that all of these positions were considerably to the
right of the storm track. Reference to Figs. 2 and §
shows BT 26 to be in the zone where surface con-
vergence of warm water occurred, and where there was
a resultant downwelling along with mixing caused by
cooling at the surface, mechanical mixing, or both. BTs
21 and 18 are in the intermediate zone where some
upwelling has probably occurred but where some of the
original mixed layer remains. With this in mind, the
before and after structures of Fig. 9 may be examined
for these three BTs. The surface layer after Hilda is
seen to be cooler in each case. The temperature de-
creases are of the order of 2 to 3C. Since the surface
layer is isothermal, its cooling is the cooling which may
have resulted from loss to the atmosphere, although
mixing could account for a part of it. In the cases of
BTs 26, 21, and 18, the mixed layer is deeper after Hilda
than before. BT 16, however, shows a shallower mixed
layer after Hilda which could be explained by upwelling
occurring below 40 m depth since, in Figs. 2 and 5, BT
16 appears close to the major upwelling zone and
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definitely inside the transitional or ‘ragged structure’
zone.

Comparison of before and after BTs supports the
concept of outward lateral transport of surface water,
upwelling in the center of the hurricane, and cooling
and mixing of the outward flowing water.

7. Duration of Gulf features observed after Hilda

Since there were no oceanographic cruises which
provide data pertinent to the duration of the ocean
features observed after hurricane Hilda, we fell back
upon the always available, but difficult to use, sea
surface temperatures from merchant vessels. These were
obtained for the six weeks following the hurricane, and
average charts were prepared for each of the 7-day
periods beginning 1, 7, 14, 21, and 28 October and 4
November. The first three of these clearly showed the
region of low sea surface temperature. The contours for
the week beginning 14 October, approximately two
weeks after Hilda crossed the northern Gulf and one
week after the survey by the GUS III, are shown in
Fig. 10. The numbers of observations in the critical
positions are sufficient to provide a reasonable average
temperature. Whereas the cold area was centered on
the line of 92 deg longitude during the GUS III cruise
(Fig. 4), it appears in Fig. 10 that the northern end of
it has now moved to the west. The temperatures of the
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Fic. 11. Comparison of two BTs made just after Hilda with
one made at a location midway between them two months later
(2 December 1964).
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coldest area are nearly the same as observed from the
GUS I1I, possibly a little higher, while the surrounding
waters show some cooling since the GUS IIT cruise.
By the week beginning 4 November there was only a
slight southerly dip of the isotherm pattern in the area
to which the Hilda cold spot had been followed.

One BT was obtained on 2 December 1964 just two
months after the passage of Hilda. The location was
approximately half way between the locations of Hilda
BTs 13 and 45 (Fig. 2). These BTs, two just after
Hilda and one two months later, have all been super-
imposed upon the same coordinates in Fig. 11. It is
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12. Depth of isotherms on sections crossing the path of Hilda (see inset F1g 5 _for section locations). Figs. 12a—c are for the
cruise after Hilda and Figs. 12d-f represent the sections in identical locations in August 1965 (the undisturbed Gulf).

apparent that two months after the hurricane passage
all of the water from the surface to a depth of some
80 m was still warmer than it was in the upwelling
area two months earlier in October. The deeper ther-
mocline of the December BT is assumed to be the more
normal one while the shallower thermoclines of BTs
13 and 45 are assumed to be due to upwelling caused
by Hilda (Fig. 5). Itis probable that, from October to
December, the water upwelled in October gradually
sank back to its normal position and the warmer surface
waters outside of the upwelling area in October moved
back horizontally toward the Hilda path, cooling from






