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PREFACE

This publication, Fishing Information, appears monthly and contains 1) fishery advisory in-
formation, 2) a narrative description of pertinent surface temperature conditions, 3) charts of
winds and pressures for the eastern North Pacific, 4) charts of sea surface temperature for the
North Pacific and eastern tropical Pacific, and 5) charts of subsurface temperature structure in
the eastern North Pacific.

A supplement to Fishing Information appears at 15-day intervals throughout the year. This
is a chart of sea surface temperature (contoured at 2°F (1°C) intervals) from Baja California to
Vancouver Island out to about 135°W. Special bulletins are published in conjunction with the
15-day sea surface temperature charts which include short-term projections of albacore distribution
and locations of productive fishing areas, information on oceanographic and atmospheric conditions,
and other information as is appropriate during the albacore fishing season.

The secretary of Commerce has determined that
the publication of this periodical is necessary
in the transaction of the public business re-
quired by law of this Department.

Submitted for publication - December 22, 1976
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Sea Surface Temperature and
Environmental Conditions

Forrest R. Miller

Eastern North Pacific

Seasonal cooling progressed at a slower rate than normal over most of the eastern north
Pacific. In the Central part of the North Pacific colder than normal sea surface temperatures
(SST) of 2°F (1.1°C) or more (Figure 5) were less extensive than in October. In October a very
deep and persistent lTow pressure system formed over the North Pacific at about 170°W and in
November moved eastward to a position near 160°W. This low pressure system caused rough seas
and strong winds and below normal SST's along its boundaries between 3g °N and 45°N. The areas
covered by negative SST anomalies east of 160°W were diminished somewhat in November and spread
southeastward in association with the eastward shift of the low center. Ahead of the frontal
activity, which moved east and intensified in the Aleutian low, and west of a persistent high
pressure ridge extending southwestward from the northwest coast of the U.S. (Figure 2), southerly
winds and seas moved warmer surface water and air from southern latitudes into the northeast
Pacific east of 140°W. Consequently, the area covered by above normal SST's (Figure 5) expanded
westward and northward during November. The SST difference between November 1975 and November
1976 (Figure 7) showed an unusually large area off the U.S. west coast covered by positive
anomalies greater than 4°F (2.2°C). This large warm year-to-year variation extended southward
along the coast of Baja California and westward into the subtropics south of 20°N.

The subtropical Pacific high pressure center which normally lies along 30°N near 145°W was
displaced east and north of its normal position during both October and November 1976 (Figure 2).
The Tight winds and clear skies south of 45°N and east of 140°W combined with southerly surface
winds and seas the past two months gradually lead to a north and westward expansion of above
normal SST's. The SST anomaly patterns in October and November 1976 were almost complete
reversals of the SST anomaly patterns in the same months of 1975. Thus, stronger than normal
east-west SST gradients developed between 130°W and 150°W north of 40°N from October through

November.

Western North Pacific

The Aleutian low pressure system centered near 55°N, 160°W in November extended westward
toward northern Japan. This deeper-than-normal Aleutian low dominated weather conditions across
the entire western Pacific north of 35°N during the entire month. High seas and strong winds
along the periphery of the Aleutian low resulted in SST's up to 2 to 4°F (1.1 to 2.2°C) below
normal (Figure 6). As the Aleutian low center moved slowly eastward in November, the areas
covered by negative SST anomalies began to decrease. To the south of 35°N there was very little
change in SST's apart from the expected seasonal cooling. Near 27°N between 160°E and 175°E the
western subtropical high pressure center expanded and warming took place under lighter winds and
clearer skies than is normal for that region.



Eastern Tropical Pacific

Sea surface temperatures (SST's) normally decrease in November throughout the tropics in
the northern hemisphere. Along the west coast of Baja California and the coast of Mexico between
10°N and 30°N SST's normally show seasonal decreases of 2 to 3°F (1.1 to 1.7°C). Extending west
from the coastal areas of Mexico and Central America and to the north of the equator, seasonal
decreases in SST are usually less than 1°F (0.6°C) in November. In the southern hemisphere there
is a normal seasonal warming in November with a maximum of 2 to 3°F (1.1 to 1.7°C) increase in
the surface layer of the Peru Current from the equator to 25°S. Over most of the southern
hemisphere to 30°S there is normally only a slight warming of less than 1°F (0.6°C).

The dominant feature during November 1976 was the above normal SST's along the entire
equatorial area between 5°N and 5°S west of 130°W and between 10°N and 10°S from 130°W to 90°W
(Figure 9). Also, the above normal SST's extended southeast from the Galdpagos Islands in a band
400 to 500 nautical miles wide to the coast of Peru between 8°S and 13°S (Figure 9). Along the
coastal regions of Ecuador and the coast of Peru south of 15°S, SST's were slightly below normal.
The approach of the southern summer season in the southern hemisphere is usually associated with
rising SST's, especially in the Peru Current. However, during November 1976 the pattern and
extent of positive SST anomalies off the coast of South America did not change much since October.
Cloud photographs and SST's, derived from satellite infrared data, showed that the seasonal
warming progressed at a normal rate along the coast of South America under less than normal cloud
conditions. The subtropical high pressure center west of Peru was much weaker than normal in the
first half of November. However, by the end of the month, the high pressure center returned to
its normal intensity with more steady southeast trade winds along the coast of Peru than since
the first half of September 1976. Because surface heating of 1 to 2°F (0.6 to 1.1°C) usually
occurs in the surface layers of the Peru Current north of 30°S, SST's are expected to remain
above normal in December 1976 over much of the Peru Current from 5°S to 15°S. In areas along the
coast of Peru more than 100 miles offshore and along the equator where fairly clear skies usually
prevail in December, SST's will probably increase to 4 to 6°F (2.2 to 3.3°C) above normal.

In the central equatorial Pacific, SST's (Figure 8) have been increasing steadily for
several months and the positive SST anomalies (Figure 9) increased significantly the past two
months. As a result, weather activity along the intertropical convergence zone west of 140°W
increased and upwelling of cold subsurface water was markedly reduced. North of the equator
SST's were significantly below normal in only two areas. In the Gulf of Tehuantepec (south coast
of Mexico) and off the west coast of Costa Rica SST's were 2 to 4°F (1.1 to 2.2°C) below normal,
as a result of frequent and persistent northerly winds which followed cold weather outbreaks into
the Gulf of Mexico. These strong northerly winds mixed the water to 150 feet or more and rapidly
cooled SST's. In contrast to the coastal cooling along Central America, SST's along the west
coast of Baja California have been above normal for the past three months. SST's in the local
(Baja California) fishing grounds south of 30°N were 6°F (3.3°C) or more above those of
November 1975 (Figure 7). Over the remainder of the tropical Pacific north of the equator, SST's
were slightly above normal east of 140°W in association with an extensive high pressure ridge,
clear skies and light winds, which extended northward to British Columbia. To the west of 140°W,
the Aleutian low pressure system over the north central Pacific caused some cooling around the
Hawaiian Islands and to the southwest where surface winds and cloud cover were above normal.



_ ______. - X

"...ll .ll._‘

.-._

._ L I_ "o
! i1 b o, punly iy g j
I u - o e - "
o == r... 4o ol ¥ =
. N .....urﬁ._ H 'y
Iy I...m |... i - |l .. d .
. = .--.l ... ¥ -

e 3



60°N.

55 N.

S50N.

45N.

40N.

35N.

30N.

25N.

20N.

NOVEMBER 1961 -1976

j»
] L Pt die : | FIG. | —OBSERVED MEAN VALUES
. (ng'v-'“ !
AR ~0000—BAROMETRIC PRESSURE
(MILLIBARS).
N J\ﬂ{‘ffk o ﬁ : \/6 b\ L A RESULTANT WIND DIRECTION.
20 7] 3 ) 5
»‘/’ 21 |° 20 20 9/ i8 Um (%) No. ULTANT WIND SPEED (KTS.)
iz /’ = "z No. AVERAGE WIND SPEED (KTS.)
a°° REGARDLESS OF DIRECTION.
s ———1004— | R
/7 e o L —= - e — 4 /7 / -, L .
o 5 7q9— = 7 7 8 8 9 8 8 8 = 7
—321] 24— 20 21 21 21 2 21 21 20 -
|oos~\ / PN
-
L
9 9 0 9 9 10 ) ak) 8 ~8 S 4
~23 22 Iz_l 22 22101222 22 22 21 .——/zo 8 6
—
//
6 6 6 8 9%——8—|016—2 -——_E’/_s =5 a6
21 23| 2il—2] 22 20 21 2l 20 19 8
- - ol —_— . o b — o - \
3 3 3 5 6 _6 6 6 u S 5
20 20 20 20 20 20 19 1020 9 i7 7 5
/ \
/ Z | 0 0 OF I & \ X
2 | 0 0 \ 0 L 2 2 2 3 ]
8 18 i7 i7 16 i5 16 I5 15 14 14
i6 6 16 6 16 5 i5 14 14 i3 i3 T 12
9 10 10 il 36 i 12 12 2 n n 9 ]
[E 5 5 5 " G B 6 B 1 3 2 I
' ~
180° W. 175 W. 170 W. 165 W. 160 W. 155 W. 150 W. 145 W. 140 W. 135 W. 130 W. 125 W. 120 W. 115 W.



) NOVEMBER 1976
60°N. <SP W o) WL—MM ; , FIG. 2 —OBSERVED VALUES
o L 1 ~0000—BAROMETRIC PRESSURE
WS (MILLIBARS)
Y ﬂ{fa ) § \ ) \ 9 / RESULTANT WIND DIRECTION.
I8 1] Lo 64 10 17 2 NG, 12
] 5| il 2% o e im No. RESULTANT WIND SPEED (KTS)
55N, e % No. AVERAGE WIND SPEED (KTS.)
a** / / —% REGARDLESS OF DIRECTION.
N U AV A AR
2 i1 \_e 4 5 P 9 134 18 / 14 £ \\{
pace 24 < 20~ _ 2/ ggg”!® /,22 3 /2 21 18 %7'“\
o | = = | 10002 /f‘ A / /1 1 k AN
7 i3 T L 13 /r_q uf s 9 (1020 4 E
asN. 28 25 22 26 2411004 2 2 : = s/ W <
~jap—cl 1 13 A /5/ 8 ] N4 3 y:
N 24 26 244 3 |/ 21 21 azlr 2 5 5 I
e sl \_iooa-” / / \ |
1016 2
: i 1s 12 15! 01244 2 H = % £ iz \i
39 1020
\ / \ ‘h\
| e \§~ - [ a | & f’ R ( = )l ﬁ \ 5
Ll 14 12 12 8 S 3 G/ 5 i) £ 8 )
b 9 22 20 22 8| 8 8 8 AN_~T2 I 2 !
‘ 1016 | (1 3
; !
bIN NN N =\ ) [ =] | § ol
9 5 2 3 3 8 ol 7 [} 8
A e H e s Te s ﬁ\\z“é 2 E T i
~~ /
& P A | PNl L | o | | / # é
5 9 1 T a4 8 9 8 I 12 I 10 8
Ay 1) T ia 15 4 i5 ie i2 i3 i4 Ti 2 ﬁ|
180° W. 175 W. 170 W. 165 W. 160 W. ?(5 W. 150 W. 145 W. 140 W. 135 W. 130 W. 125 W. 120 W. 15 W.



NOVEMBER [-30, 1976
48 FIG.3-MEAN SEA SURFACE TEMPERATURE (°F)
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