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AIRBORNE RADIATION THERMOMETER SURVEY TONGUE OF THE OCEAN
5 THROUGH 9 FEBRUARY 1963

INTRODUCTION

On 5, 6, and 9 February 1963 the Anti “4 rine Warfare Enyir~~~entaI
Prediction System (ASWEPS) aircr aft canducted~hree fiig ts~ove?°f~iTongue of the
Ocean ClOT 0) and Exuma Sound to obtain sea ~ir face temperature measurements
with the Barnes Model 14—320 Airborne Radiaflon Thermometer (ART). The 1010
and Exuma Sound are deep basins (600 to 1,100 fathoms) with steep, sloping sides
and are surrounded by shoals (1 to 6 fathoms) . A shallow area about 38 miles in
widt h divides the basins along their longest axk. -~~

‘>Th. flig ht tracks ove r the survey area are show n. and 5. The
flights of 5 and e flown in dayli ht. The fU ht ebruary was
flown at night. Sea surface temperatures were recor wit h the ART from on
tude of 1,500 feet at speeds of 200 to 220 knots . Navigation was performed by
LORAN and visual means . Accu racy to the nearest one-half mile was achieved
along the grid pattern f lown .

METEOROLOGY

Meteorological conditions for each flight are shown in Table 1. With the cx—

‘ 
cept ion of prevaiUng overcast of 5 February , weather conditions remained stable in
the survey area duri ng the 5—day period.

Table 1 Meteorol ogical conditions ove r the survey area during flights
of5 , 6, and 9 February 1963

Surface Winds Sea State
Date Time Speed Direct ion Wind Waves Cloud Cover Visibility
1963 (GMT) (knots) (degrees) (ft) (lOths) Base (ft) (miles)

5 Feb 1300—2100 8 10 240 280 1/~ to 1 2/~3 0—10 1,600-3,500 10-30
6 Feb 2245-0500 810 240—280 1~3 to 1 2,’~3 0-5 2,000—2,500 10 30
9 Feb 1300—2000 810 240—280 1/~ to 1 2/~ 0 15 30
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DATA REDUCTION

Continuous strip chart recordings taken during the flights were averaged to the
nearest 0.5°F far each 1-minute interva l (equivalent to approximately 4 nautical
miles). Tb. average values were plotted along the flight path, and surface tempera-
turn contours were drawn for each 1°F (FIg 2, 4, and 6). Contours of 0.5°F were
added in some areas to accentuate the Matures of weak gradients.

OCEANOGRAPHIC ANALYSI S

On 5 February (Fig 2) pronounced temperature gradients were found between the
TOTO, Exuma Sound, and the shallow waters . A large area of relatively cool water
sout heast of New Providence Island extended southward along the 77th meridian.
The core of thk coal water lay over the area of sha llowest water with the lowest
temperature (69.5°F) near Cochrane Anchorage. In the southern portion, the lowest
temperature was 70°F near 24°1?N, 77°W.

Sea surface temperature varied 0.5°F (72.5° to 73.0°F) in the TOTO. Tempera
turn changes were pronounced along the transition zones between deep and shallow
water, A narrow band of relatively cool water was found adjacent to the TOTO and
parallel to the length of Andros island .

In Extmia Sound, as In the TOTO, there was little variabil ity and temperatures
generally averaged 73°F. Temperatures averaged 1°F lower in shallower water near
the Islands.

On ó February (Fig4), the orientation of the cool water mass observed on 5
February had changed only slightl y w ith exception of a small eastward shift in the
southern sector. Sea surface temperatures of 69°F were measured east and southeast
of New Providence Island. It appears that the temperatures in this cooler water an
the night of 6 February were 0.5°F lower than the minimum measured in the same
area on 5 F.bsuary.

Maximum temperature gradients (4°F In 20 miles) occurred in the shallow water
along the nort heastern sector of the TOTO. Temperature in the 1010 varied approx-
imately 0.5 to 1.0°F, while maximum variation in the channel of Exuma Sound was
1F. As above, a narrow band of cool water was observed immediately adjacent to
Andros Island. Temperatures observed in this water were approximately 1.0’ to 1.5°F
cooler than in the TOTO.

2
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On 9 February (FIg 6) the sea surface temperature pattern varied little from the
patterns of 5 and 6 February . However, horizontal temperature gradients were sr
nificantly greater between areas of warm deep water and cool shallow water. A
minimum temperature of 66°F was measured east of New Providence Island In the
vicinity of Cochrane Anchorage. Temperatures in the 1010 averaged between
72.5° and 73.0°F. Transition zones between deep and shallow waters again dellne-
ated the warm and cool water masses. As recorded on the two previous flights, di

— 
creases In temperatures were observed immediately adjacent to the Island area. Tern—
perature varied little in the southern sector of the 1010. However, a temperature
increase of 2°F was observed In the northern sector 6 hours later.

Figures 7 and 8 compare the ART data obtained along tracks A and B in Figures 1,
3, and 5. Track A (northern sector of TOTO and Exuma Sound) shows that the strongest
sea surface temperature gradients occurred on 9 February as shown in Figure 7. How—
ever, it is noteworthy that the position of the water masses changed little during the
three successive flights. On 9 February, the maximum gradient was 4°F in 6 miles,
whereas the gradient was 3°F In 12 mIles on 5 and 6 February. A similar cross section
was constructed for the southern sector of the TOTO and Exuma Sound (Fig 8). Posi-
tions of the various warm and cool water masses exhibited little change during the 3
flights. Surface temperature gradients were most pronounced again during the flight
of 9 February. It h notable that the minimum temperatures along tracks A and B
occurred on the daytime flig ht of 9 February rather than during the night of 6 February.

Figure 9 compares temperatures along longitudinal tracks of the 1010 on 5 and
9 February 1963. Temperatures are generally higher on the 9th. The gradient Is posi
tive to the south on both days; however , the change with distance is not as well defined
on the 5th as on the 9th . Figure 10 is the temperature plot along a longitudinal track
in Exuma Sound on 5 February 1963. Surface temp eratures are relativel y constant
along this frock .

CONCLUSIONS

The synoptic analyses of the TOTO and Exuma Sound indicate little change in
surface temperature patterns during a 5—day period . The alignment of sea surface
temperature patterns wit h deep and shallow water areas is also noteworthy.

Diurna l variation In temperature was detected only on 9 February. This diurna l
variation Is probably not large enough to comp letel y eliminat , the sea surface tempera—
tare gradients observed during these fli ghts . Observed maximum diurnal temperature
increase was 2°F in the northern sector of the TOTO on 9 February. No measurements
were repeated In areas of cool shallow water.

~~~~
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