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Fishermen's Atlas of Monthly Sea Surface 
Temperatures for the Gulf of Mexico 

By 

LUIS R. RIVAS, Fishery Biologist 

Bureau of Commercial Fisheries Exploratory Fishing and Gear Research Base 
Pascagoula, Miss. 39567 

ABSTRACT 

This atlas was prepared in response to interest expressed by the Gulf fishing industry 
for surface temperature information. It shows that sea surface temperatures fluctuate 
greatly seasonally and latitudinally with a yearly average of 77° F. This temperature 
fluctuation causes a seasonal fluctuation in the composition of the shallow-water fauna in 
the northern Gulf. The atlas also shows that surface temperatures extend deeper in winter 
than in summer and that upwelling occurs along the north coast of Yucatan during summer. 
In addition to monthly maps for mean surface isotherms, monthly maps for maXimum, 
minimum, and average surface temperatures are also given. 

INTRODUCTION 

The increasing interest in the fisheries and marine biology 
of the Gulf of Mexico, especially since the report of Galtsoff 
(1954), has created a demand for environmental data. This 
demand is especially strong for sea surface temperatures and 
their variation in time and space as they affect the occurrence 
and habits of many marine organisms. No detailed monthly 
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charts of sea surface isotherms for the Gulf of Mexico, for 
the entire year, have been published. The present atlas is 
intended to fulfill this need. 

A great interest in sea-water temperatures of the Gulf has 
been shown by the many requests to the Bureau of 
Commercial Fisheries for data that could be used easily by 



fishermen. To date fi h rmen have made litd effort to use 
temperature information to predict or take advantage of fi h 
concentrations. The available bottom temperatur data are 
inadequate to prepare a m aningful summary, bu t the surface 

temperatures shown in this atlas indicate the trends in the 
shallower coastal waters. The warming and cooling trends 
shown should help fishermen interpret their own temperature 
observations. 

FLUCTUATION IN SURFACE TEMPERATURES 

The fluctuating surface temperatures indicate that the 
Gulf of Mexico is one of the most comple . bodies of water in 
the world. This complexity is caused mainly by its config
uration, climatic position, and hydrology. 

Surface temperatures vary greatly in a latitudinal direc
tion during the fall, winter, and spring. In January and 
February, the coldest months, a difference of 160 F. exists 
between Mississippi Sound (61 0

) and the area north of the 
Yucatan Channel (77 0

) along a straight lme distance of 345 
nautical miles. This represents an average temperature drop 
of 1 degree per 21 or 22 nautical miles. During these same 
months a similar, but less sharp, north-south temperature 
gradient occurs in the western Gulf between Sabine Bank and 
the Gulf of Campeche. In the summer, especially during July, 
the surface temperatures are nearly uniform at 830 F. 
(81-840

) throughout the Gulf. Considerable deviations from 
the average isotherms may occur during abnormal periods as 
indicated in the monthly charts for maximum and minimum 
tern peratures. 

These seasonal temperature patterns reflect known 
climatological and hydrological factors that influence the 
oceanography of the Gulf of Mexico. The _colder tempera
tures in the northern Gulf, which contrast sharply with 
warmer temperatures in the southern portion during late fall 
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through early spring, are certainly caused in the north by the 
concurrent influence of "northers" and rivers and in the 
south by the Caribbean Current. 

The marked fluctuation in sea surface temperature 
between summer and winter in the northern Gulf causes a 
seasonal fluctuation in the composition of the fauna in 
shallow water. This variation is particularly true of thermo
philic (warm-water) organisms which generally avoid tem
peratures below 75 0 F. These faunal fluctuations are well
illustrated by several species of warm-water fishes that live in 
the shallower waters of the northern Gulf during the summer 
but are absent, or nearly so, in the winter. For example, the 
Spanish mackerel (Scomberomorus maculatus) is most 
abundant in the northern Gulf from April to September and 
very scarce from October to March (Gunter, 1945; Klima, 
1959). The same is true of other warm-water fishes such as the 
tarpon (Megalops atlantica), scaled sardine (Harengula 
pensacolae), Atlantic cutlassfish (Trichiurus lepturus), and 
several others. 

Most tropical meteorologists accept the hypothesis that 
sea surface temperatures below 800 F. are unfavorable to the 
development of hurricanes. Further confirmation of this 
hypothesis is found in the present atlas because no hurricanes 
have ever been known to form or occur in the Gulf during 



Jan uary through April. During these months the highest 
average surface temperatures are about 77° to 79° F. in the 
southern portion and much lower in the northern. On the 
other hand, hurricanes form most frequently in August and 
September when the average surface temperatures remam 
above 80° F. (81-84°) throughout the Gulf. 

~ Leipper (1954: 90) reported that the average annual 
surface temperature of the Gulf is 78° F. (77° in this study) 
whereas that of comparable areas at the same latitude is 76° 
F. in the western Atlantic, 73° F. in the eastern Atlantic, and 
68° F. in the eastern Pacinc. 

VERTICAL EXTENT OF SURFACE TEMPERATURES 

According to Leipper (1954: 134, fig. 43) in the central 
Gulf, surface temperatures remain about the same down to 
depths of about 7 to 50 fathoms in winter and from just 
below the surface to about 15 fathoms in the summer. In 
other words, February surface temperatures indicate similar 
thermal conditions at depths of at least 7 fathoms; however, 
July surface temperatures may extend down only a fathom 

or so. Data from the BCF (Bureau of Commercial Fisheries) 
Exploratory Fishing Base, Pascagoula, Miss., indicate that in 
the southern and northern Gulf surface temperatures extend 
to depths of at least 25 fathoms in the winter. In the 
summer, however, the average difference between the surface 
and an average depth of 20 fathoms is 10° F. in the southern 
Gulf and 15° F. in the northern portion. 

UPWELLING 

Along the north coast of the Yucatan Peninsula upwelling 
is indi ated from May to October with a peak in June. During 
this period the prevailing winds are from the east and 
outhc;lst in that area. Such offshore winds would push the 
urf.l e water away from the coast and produce upwelling. In 

the wint r, however, the prevailing winds are more north-
,I terl " .lIIeI no upwelling would be expected during that 

I no I .1S hI WI1 ill the 1I1,lp . 

The average depth within 30 nautical miles from the 
north coast of Yucatan is 10 fathoms, and as already 
indicated above, the water temperature drops significantly 
and increasingly below 1 or 2 fathoms in the summer. 
Upwelling would bring this colder water to the surface and 
produce the thermal pattern shown in the maps (May to 
October). 

SO R EOFDATA 

d on dat. fr III the lIe 
r.\ hi I>J.t,\ Ccnter) Ul1d the H ~ . 
. P ul I. Mi . The d tel com-
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Combat, Pelical1. Heman Corte::.. and George J\J. Bower. 
during 1951-65. Th working data from both th N D , and 
BCF were furnished. a printed tabulati ns, by I-degree 
quadrangles according to th Marsden quare method of 
recording. The 87,257 observation repre ent an average of 
529 observations per 1-degre quadrangle and an average of 

44 monthly observations per I-degree quadrangle. 
The density of observations is greatest in heavily traveled 

shipping lanes, especially through and from the Straits of 
Florida and the Yucatan Channel to and from Progreso, 
Coatzacoalcos, Veracruz, Tampico, Galveston, and New 
Orleans. 

RELIABILITY AND ACCURACY OF DATA 

Pyle (1962: 1) and Saur (1963: 417) reported that 
sea-water temperature ob ervations are of unknown accuracy. 
Observations by commercial ships tend to be less accurate 
than those taken by research vessels. In the large number of 
observations available from merchant ships for long periods, 
however the systematic errors tend to cancel each other and 
the resulting averages are not far from the true mean. 
Franceschini (1955) found that averages of commercial vessel 
temperature reports are reliable for certain short periods (18 
or 19 days) in the Gulf of Mexico. Saur (1963) has shown 
that sea temperature observatlOns made by merchant ships 
vary considerably in quality and that the average surface 
temperatures thereby obtained, such as those presented in 
this atlas, should be interpreted as representing values within 
plus or minus 1.60 F. In other words, the isotherm of, say, 

820 F. for July should be interpreted as representing a value 
of as high as 83.60 or as low as 80.40 F. Furthermore, diurnal 
variations of surface temperatures at any given location in the 
Gulf can reach a magnitude of 2.20 F., as shown by 
observations from the weather sea buoy NOMAD (lat. 250 

N., long. 900 W.) that were kindly furnished by the U.S. 
Weather Bureau. 

The isotherms presented in this atlas are in general 
agreement with, but more detailed than, those presented by 
other workers (Fuglister, 1947; Leipper, 1954, after 
Fuglister). For example, Fuglister gives only one isotherm 
(840 F.) for August whereas in the present work the 830 and 
840 F. isotherms each cover considerable portions of the 
Gulf. 

METHODS OF ANALYSIS AND PRESENTATION 

The monthly mean surface temperatures were recorded, 
by I-degree quadrangles, on 12 maps. After this a nonruled 
map was superimposed on the mean temperature map, for 
each month, and the isotherm analysis was made on a 
drafting light-table. The isotherms were constructed by 
connecting the centers of quadrangles of equal mean tem
perature or by linear interpolation. Because the average 
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values were consistent, little smoothing was necessary to 
draw reasonable isotherm patterns. 

The monthly maps for maximum, minimum, and average 
surface temperatures present the information for each of 
seven arbitrarily selected portions of the Gulf and for the 
entire Gulf. The latter are presented in the lower right-hand 
corner of the map. 
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LOCALITY REFERENCES 

UNITED STATES .. :'. 

GULF OF MEXICO 

N. 

w. 

7 



NUMBER OF OBSERVATIONS PER ONE DEGREE QUADRANGLE (165 QUAD.) 

UNITED STATES .. '. . . . ~~(;t/~'~ ..... :;.,,'.: .. ; .. <: .. -:.,' .;/~ 
3d' - .. 25~?31;';;f~ ~;~ 984 590 343 18~:)z~ .:; 

'. ". 132 193 33 75 288 252 244 348 1,096 1,365 1,315 1,251 347 146 372 1\60 . ''', 

25"?:O 205 68 145 250 45 206 112 131 117 422 979 1,448 2.035 731 289 2~;?9 
42 206 248 188 25 183 87 34 90 118 196 429 361 864 2,4442,7953,602 3,543 

174 306 189 58 177 195 140 153 162 184 304 625 763 931 1534 2,2251,568 493 , ~ ,.......,,~~v:--:-~--' 

~""::"'::"' f'[}:"' :"'~ 

1941 434 425 435 473 380 334 478 1

4

.1

0

5

8

9 11'93219 12,2

1

3

5

3 1,119 1,360 911 ,rf:. ())~6~<: . ~~'~~" .' 
... ~.: .. ~:\~5:,.,510 ~-!r -v~ 
:: ~~ 268 86 183 65 483 1,109 1,079 .~.b.f:~:'l361 506 

-":',::\ r:· ... :·:-· '.' ... :~.::~ ,,'.: NU M BER OF O~SERVATIONS FOR 
o 22 672 279 614 1,094 789 465 33( "',' ' . .': ENTI RE GULF . 87,257 

20 ~ ,"',::.).. ,:.=;.,,: .<. (NODC:8I,979 - BCF: 5,278) 
. .. \ I ( :::.:.. 0 ',' .. , AVERAGE NUMBER OF OBSERVATIONS 
.: 7~.3 1,385 560 220 133 105 V:--:':' ,~ ... ,': PER ONE DEGREE QUADRANGLE : 529 

".<:~ 425 100 ~.~1(-::'·'· ~+ '.' :'/ AVERAGE NUMBER OF MONTHLY 

N. "·://''';.:C~T~:'~C:·/':~YS;:.:<, f )~::,: , g~~~~VAAJb~~? ~~R ONE DEGREE 

w. 
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UNITED STATES 

N. 

w. 

DENSITY OF OBSERVATIONS 

9 

LESS THAN 3 
OBSERVATIONS PER MONTH 

3 TO 30 
OBSERVATIONS PER MONTH 

30 OR MORE 
OBSERVATIONS PER MONTH 



JANUARY 

UNITED STATES 

" ." 

____ ---71--------
-----72 ____ -----------

2 
.--73---____ ~ 

GULF of MEXICO 

MEAN SURFACE ISOTHERMS (0 F.l 
N. 

w. 
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FEBRUARY 

UNITED STATES 

3rt 

2 

GULF of MEXICO 

N. MEAN SURFACE ISOTHERMS (0 F.) 

w. 

11 



MARCH 
. .... 

UNITED STATES 

3et 

2 

GULF of MEXICO 
MEAN SURFACE ISOTHERMS (0 F.) 

N. 

w. 

12 



APRil 

UNITED STATES 

3rt 

2 

GULF of MEXICO 

N. MEAN SURFACE ISOTHERMS (0 F.) 

w. 

13 



MAY 

UNITED STATES 

2 

GULF of MEXICO 

N. 
MEAN SURFACE ISOTHERMS (0 FJ 

w. 

14 



JUNE 

UNITED STATES 

2 

<0\ 

GULF of MEXICO 

N. MEAN SURFACE ISOTHERMS (0 F.) 

w. 
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JULY 

UNITED STATES 

3ft 

2 

N. 

c.P GULF of MEXICO , ... 

~ ~+ ..... ~.:. :<. MEAN SURFACE ISOTHERMS (0 F.) 
>::: I .: .... 

w. 
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AUGUST 

UNITED STATES 

3et 

SA--~ 

2 .. 

N. 

c.P GULF of MEXICO +' .... , ... 
'" ~ : .. J;.:: :::.: MEAN SURFACE ISOTHERMS (0 F.) 

:::.~ .:: , ..... 

w. 

17 



SEPTEMBER 

,', '. 

UNITED STATES 

3e1 

GULF of MEXICO 
ISOTHERMS 0 F.) 

N. 

w. 

18 



OCTOBE R 

UN IlED STATES 

GUL 0 CO 

U C 



NOVEMBER 

UNITED STATES 

3et 

2 

GULF of MEXICO 
MEAN SURFACE ISOTHERMS (0 F.) 

N. 

w. 

20 



DECEMBER 

UNITED STATES 

2 

GULF of MEXICO 

N. MEAN SURFACE ISOTHERMS (0 F.) 

w. 
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N. 

JANUARY 

UNITED STATES 

-9 

MAXIMUM: 70°- 77° (74°) 

MINIMUM: 50°- 68° (58°) 

MAXIMUM: 73°-82°(78°) 

MINIMUM :59°-73°(68°) 

-,.' . 
" , . . , . 

" .. 

w. 

MAXIMUM : 70°-84° (76°) 

MINIMUM:55°-64° (61°) 

MAXIMUM : 77°- 84° (80°) 

MIN I MUM: 64°- 72° (6 90 l ,>?i 'i ',,~ii8~ ..... · 
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.. :.: .... ,':. GULF of MEXICO 
.:.> SURFACE TEMPERATURES (0 F.) 

GULF AVERAGES 
MAXIMUM: 70°- 84° (77°) 

MINIMUM: 50°- 75° (65°) 



2 

.. .. .. 

N. 

UNITED STATES 

,',' -... 
,': :-:. 

w. 

. '.' ':.:.- ;p 

MAXIMUM: 66° -79° (73°) 

MIN IMU M: 54°- 64° (58°) 

MAXI MUM: 70° - 77°( 75°) 

MI NIMUM: 63°-75° (67°) 

MAXI MUM: 73°-81° (77°) 

MINIMUM :63°-72°(67°) 

FEBRUARY 

MAXIMUM:66°- 81° (74°) 

MINIMUM:500-66° (60°) 

MAXIMUM: 72°-86° (79°) 

MINIMUM:61°- 75° (67° ) 

MI N IMUM: 61°-73° 
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GULF AVERAGES 
MAXIMUM: 66°- 80° (76°) 
MIN I MU M: 50°-75° (65°) 



UNITED STATES 

3et 

2 

MAX I MUM: 75° -82°( 78°) 

MINIMUM :63°-72°(68°) 

N. 

w. 

MARCH 

.: ... : .. ... " 

MAXIMUM : 72'l..77° 

24 

GULF AVERAGES 
MAXIMUM: 72°- 84° (77°) 

MIN 1M U M : 50° - 75
0 

(66
0 

) 



3ff 

2 

N. 

UNITED STATES 

.. ''; . .':::- ',p 

.. ::.:.< ....... :.:: .. MAXIMUM:75°-79° (77j 
", " 

MAX I MUM: 77°- Sio (79° ) 

APRI L 

MAXIMUM:72°-SS0 (7S0) 

MINIMUM:61°-6So (65°) 

MINIMUM :66°-73° (70°) MINIMUM:6So-75° 

w. 

.... . 

...... :::: .. ::::' ... :.::.;~:.:::::.\\~/~-)/ GULF of MEXICO 

::.:':" SURFACE TEMPERATURES (0 F.) ..... 
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GULF AVERAGES 
MAXIMUM: 72°- 86° (79°) 

MINIMUM: 59°-75° (68°) 



3et 

2 

N. 

UNITED STATES 

w. 

MAXIMUM: 77°- 84° ( 81°) 

MIN 1M U M : 68°- 75 ° (71°) 

MAXIMUM:79°-84°( 81°) 

MINIMUM :72°-79° (74°) 

MAY 

MAXIMUM : 79°-86° (83°) 

MINIMUM:66°-75° (71°) 

MAXIMUM : 79°-84° (82°) 

MI N IMUM: 70° -77° (730) :~ .. ::~.?~.{.:>"::::··:·:·:.,~i.iii~ _· ·· ·: 
">.: .. 

. " . 

. :' '.' ~··, .. :·:.:··~.:·~'5:/ GULF of MEXICO 
:.:':" SURFACE TEMPERATURES (0 F.) 
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GULF AVERAGES 
MAXIMUM: 77°-86° (82°) 

MIN I MU M: 66°- 82° (73°) 



3et 

2 

N. 

UNITED STATES 

.. '.:-':"::.: .. <.p 
MAXIMUM:83°-88° (85j 

MINIMUM: 70°-79° (76°) 

MAX I MUM: 82°-86°( 84°) 

MINIMUM: 75°_81° (78°) 

JUNE 

MAXIMUM:79°- 88° (83°) 

MINIMUM:700-79° (75°) 

. . . . . 

,', .. ~'," ;,: " ,:,:,,;~:,'<,:,<:;~,:.(,/;, GULF of MEXICO 

::,:':" SURFACE TEMPERATURES (0 F.) 

w. 
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..... 

GULF AVERAGES 
MAXIMUM: 79°- 88° (84°) 
MINIMUM: 70°- 81° (77°) 



3et 

2 

N. 

UNITED STATES 

MAX I MUM: 82° - 86° (85°) 

MINI MU M : 75°- 81° (79°) 

MAXIMUM: 81° -90° (84°) 

JULY 

MAXIMUM :83°- 90° (86° ) 

MIN IMUM: 77°- 81 ° (79°) 

MAXIMUM:8~ - 91° (86°) 
.. ':: ,.: ·:·:··· c 6//'" .... . : 

MIN IMUM: 75° - 81° (78°)::.~·}i.?,.\····: '" .. >. ~ . 

~ 

....... ,'.: GULF of MEXICO 

.'. SURFACE TEMPERATURES (0 F.) ..... 

MI N IMU M: 77°-81° (79°) .. ":' . ,(;0 
",+ 

GULF AVERAGES 
MAXIMUM: 81°_ 92° (85°) 

MINIMUM: 75°- 83° (79°) ~ 

w. 
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N. 

UNITED STATES 

w. 

.' '.: .:: ::. ;p 

MAXIMUM: 83° - 90° (86°) 

MINIMUM:72°-83° (79°) 

MAXI MUM: 84~-88°(86° ) 

MINIMUM: 75°-82°(80°) 

AUGUST 

MAXIMUM:83°-88° (86°) 

MIN IMUM: 72°-84° (80°) 

MAXIMUM:84°-88° (86°) 

M I N IMUM: 77°-82° (800) « ::j" ",,268 ~ ','", 
.' ~ 

.'. :,:",:;,::.:::':<::~>:'.::.::J GULF of MEXICO 

.. :.:':" SURFACE TEMPERATURES (0 F.) .... , 

29 

GULF AVERAGES 
MAXIMUM: 83°-90° (86°) 
MINIMUM: 72°-84° (80°) 



3rt 

2 

N. 

SEPTEMBER 

UNITED STATES 

M I N 1M U M: 70° - 82° ( 78°) 

MAXI MUM: 84°-8S0( 85°) 

MINIMUM: 77°-82°(80°) 

MAXIMUM:82° -88° (84°) 

MINIMUM:770-810(800) .. :. ,~O 
<c,+ 
~ 

w. 

30 

MA XI MUM:81°-88° ( 84°) 

MINIM UM :700-81° (77°) 

... GULF of MEXICO 
SURFACE TEMPERATURES (0 F.) 

GULF AVERAGES 
MAXIMUM: 810-900 (850) 

MI N I MU M: 700-840 (7~0) 



2 

N. 

UNITED STATES 

'r : • 

. ' ":<':' '.;p 
MAXIMUM:79° -SSo (S5°) 

MIN IMUM:64°-79° (72°) 

MAXIMUM:SI0-S4° (S3°) 

OCTOBER 
,',':: ., ...... " .... :. ,', . 

MAXIMUM:SI0-S6° (S4°) 

MIN IMUM:66°-77° (73°) 

MINIMUM : 75°-SI0 (7S0) MINIMUM: 73° -79° 

w. 

31 

GULF AVERAGES 
MAXIMUM: 79°-93° (84°) 

MINIMUM: 64°- 82° (76°) 



3cf 

2 

N. 

NOVEMBER 

UNITED STATES 

. . . 

. '.- MI N IMUM :70° -79° (74°) .. ': . ,c.P 
. ':.. . '*'~+ 

w. 

32 

MAXI MUM: 75° -84° (80°) 

MINIMUM:59°-75° (67°) 

...... :.. GULF of MEXICO 
.:.:':" SURFACE TEMPERATURES (0 F.) ..... 

GULF AVERAGES 
MAXIMUM: 75°- 86° (81°) 

MINIMUM: 59°-79° (71°) 



UNITED STATES 

2 

MAXI MUM: 75°-82°( 79°) 

MINIMUM :57°-73°(68°) 

20° 

N. 

w. 

DECEMBER 

MAXIMUM:72°-84° (76°) 

MIN IMUM: 55°-70° (63°) 

...':/i\,'S! GULF of MEXICO 
::.:-.:' SURFACE TEMPERATURES (0 F.) ..... 

33 

GULF AVERAGES 
MAXIMUM: 68°- 93° (79°) 

MINIMUM: 46°- 75° (66°) 
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