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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. Use of funds
for printing this publication approved by the
Office of Management and Budget, August 20, 1973;
this approval expires June 1976.

Submitted for publication - June 2, 1976
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Sea Surface Temperature and
Environmental Conditions

N. CLARK AND F. MILLER

Eastern North Pacific

Seasonal warming began at a below-normal rate over most of the eastern North Pacific during
April 1976, and sea surface temperatures increased only slightly (<1.0°F or <0.6°C) from March
yearly minimum values. An exception to this warming occurred between Baja California and Hawaii
where temperatures dropped 0.5 to 1°F (0.3 to 0.6°C?.

The sea surface temperature anomaly pattern for April is similar to that of March. However,
the large area of 1 to 3°F (0.6 to 1.7°C) above-normal temperatures in the central portion of the
eastern North Pacific decreased in size and intensity, while below-normal temperatures over most
of the Gulf of Alaska and off the North American west coast dropped to 2 to 3°F (1.1 to 1.7°C)
below-normal values. The cooling trend that occurred between Baja California and Hawaii caused
temperatures that were 1 to 2°F ?0.6 to 1.1°C) below-normal to decrease to 2 to 3°F (1.1 to 1.7°C)
below-normal values.

A high pressure cell with sea level pressure up to 4 millibars above normal extended over most
of the eastern North Pacific south of 40°N during April. Sea level pressures were up to 6
millibars below normal over the Aleutian Islands and the Gulf of Alaska. Strong north-south
pressure gradients between these two anomaly centers caused stronger-than-normal westerly to
north westerly winds between 40°N and 55°N which contributed to the below-normal heating in this
area.

Western North Pacific

The greatest change in the western North Pacific sea surface temperature anomaly pattern
during April occurred between 25°N and 35°N and 150°E and 165°E where two regions of contrasting
1 to 3°F (0.6 to 1.7°C) positive and negative temperature anomalies formed next to each other
causing strong horizontal sea surface temperature gradients. An area of 2 to 4°F (1.1 to 2.2°C)
below-normal temperatures formed southeast of Hokkaido and east of northern Honshu replacing above-
normal temperatures that existed in March. The anomaly pattern in the central portion of the
western North Pacific is similar to that of the previous month with many small regions of
1 to 2°F (0.6 to 1.1°C) above and below-normal temperature anomalies.

Eastern Tropical Pacific

Seasonal sea surface temperature (SST) changes are small from March to April north of the
equator except in the area from 7°N to 12°N and east of 110°W. Here SST's usually increase 2°F
(1.1°C) or less as a result of nearly clear skies and light winds accompanied by strong solar
heating in the surface layer of the ocean. Along the equator from 5°N to 5°S SST's normally
begin to cool as much as 2°F (1.1°C) east of 110°W; to the west they warm slightly in April. 1In
the southern hemisphere from 5°S to 30°S the seasonal cooling is normally less than 1°F (0.6°C)
except in the Peru Current. From March to April of each year SST's normally decrease as much
as 3°F (1.7°C) in the Peru Current. Near the equator and east of 90°W, where the Peru Current
turns westward, the oceanic frontal boundary begins to show up again at the surface after an
absence of 3 months.



During April 1976 SST's over the fishing grounds from 25°N to the equator (Figure 8) were
similar to those in April 1975. Along the southwest coast of Baja California SST's were near
normal with only a narrow band of cooling offshore south of 25°N (Figure 9). In two areas
centered around 10°N between 90°W and 110°W and between 120°W and 160°W the SST's were at least
2°F (1.1°C) below normal (Figure 9) in April 1976. In both areas above normal northeast trade
winds and cloud cover persisted most of the month. This led to more vertical mixing and less
heating in the surface layers of the ocean than would normally occur during this season. Near
the equator from 5°N to about 2°S oceanographic conditions were opposite of those to the north.
In the equatorial zone, especially east of 120°W, upwelling along the equator was diminished
and surface water was warmed by solar heating in very light wind conditions. As a result, areas
of positive SST anomalies (Figure 9) expanded since March 1976. A nearly identifical pattern of
events occurred in April 1975. The available data from merchant ships and the NOAA-3 and -4
satellites indicate that the areas of largest positive SST anomalies have remained 100 miles or
more off the coast of Ecuador for the past 2 or 3 months. Along the coast of Peru and Ecuador
the SST's have been near or slightly below normal (Figure 9) during the southern summer. There
are good indications from the data that south of 10°S along the coast of Peru, upwelling in the
Peru Current has maintained below normal SST's in April 1976. This condition was verified by
the fact that the southern hemisphere surface high pressure system remained strong with above
normal southeast trades along the coasts of Chile and southern Peru during the entire month.



EARLY APRIL OBSERVATIONS OF THE NORTHEAST PACIFIC
TRANSITION ZONE PRIOR TO THE 1976 ALBACORE FISHING SEASON

NIRRT SSAURE

The purpose of this note is to describe certain early April 1976 oceanic conditions in the
northeast Pacific Ocean with relation to the character of the transition zone, which lies bet-
ween the California Current and eastern North Pacific central waters. In previous years certain
oceanic features have persisted into mid-summer and often throughout the summer into October-
November. Thus they tend to indicate oceanic conditions to be expected during the albacore
fishing season.

For this analysis a special attempt was made to obtain nearly synoptic sections of expendable
bathythermograph (XBT) observations and surface salinity observations during early April between
Honolulu and four U.S. west coast ports: Seattle, San Francisco, Los Angeles and San Diego.
Sections by three merchant ships were coordinated with the schedule of the research vessel
Townsend Cromwell which was returning from San Diego to Honolulu at that time. Fortunately this
nearly coincided with the end of the winter cooling period. The three southern sections were
made concurrently and the Seattle section was made in the second week of April. The observations
from these four sections are presented in the usual format in Figures 10-13.

This discussion will focus mainly on two oceanic features: the temperature at 100 meters and
surface salinity fronts.. The horizontal distribution of these are shown in Plate 1, below.

160° 150° 140° 130° 120°
50° T T T N
— TEMPERATURE AT 100 METERS (°C)
SURFACE SALINITY FRONTS
(A,B,C,D: see Figs. 10-13) )
40°H . aoe
30°+ 30°
= :
op i
20°+ %/og —20°
I | | |
160® 1560° 140° 130* 120°

Plate 1. Temperatures (°C) at 100 meters and
surface salinity fronts in the region
of the transition zone of the Northeast
Pacific Ocean, early April 1976.

*Scripps Institution of Oceanography, La Jolla, CA



Over most of the northeast Pacific Ocean north of 25°N the seasonal cooling cycle at the
surface generally ends in March. With continued mixing by winds the surface mixed layers reach
their maximum depth in late March or early April. This year except near the west coast in the
California Current mixed layers on all four XBT sections, Figures 10-13, are generally at least
100 m. They are deepest in the central part of each section, on the Seattle route where there
is a large winter heat loss from the sea surface and on the San Diego route in the trade wind
regions. In these regions the mixed layers reach to depths of 150 m and more.

Since most of the seasonal heating in summer and fall is confined to the upper 50-75 m, the
temperature isotherms at 100 m remain in about the same location until late fall. The April 1976
positions for 12 - 20°C isotherms, whose range spans the transition zone, are shown in Plate 1.
Except for a region about 300 nautical miles (550 km) west of San Diego there are no strong
horizontal gradients in 100 m temperatures or changes in depth of the thermocline to indicate
sharp boundaries of the transition zone.

Surface salinity fronts also help to locate the transition zone. In early April there were
four weak fronts in each section. These have been labeled A, B, C, and D on the horizontal sur-
face salinity profiles in each of Figures 10-13. Assuming that these fronts are continuous bet-
ween sections results in an orientation of frontal regions as shown by the shading in Plate 1.
The reader is cautioned that the representation of fronts in Plate 1 is a smoothed, or schematic
one. In detail, fronts will usually be narrower than the spacing between the XBT observations.
On the other hand they may meander considerably in both space and time.

The nearly north-south orientation between the San Francisco route and the two southern
routes is a departure from previous concepts that the fronts continue in a NW to SE direction
toward Baja California. It is hoped that the albacore scouting cruise of David Starr Jordan in
June will be able to establish whether the interpretation given in Plate 1 is valid or not.

Our historical observations, particularly on the San Francisco route, have indicated that
when there is a sharp boundary to the transition zone the strong horizontal salinity gradient,
or front, is accompanied in March-April by a surface temperature front. No consistent pattern of
this type occurs in the April 1976 sections. Subsurface changes in depths of isotherms in the
100-200 m layer, which are also criteria to indicate sharp boundaries between water masses, are
also absent this year.

The above analysis indicates that the transition zone between the waters of the California
Current and the Eastern North Pacific Central waters is, and will continue to be, diffuse and
that temperature and salinity fronts will be weak during the summer of 1976. Such conditions
occurred in 1974 and were followed in 1975 by a stronger flow of colder lower salinity water in
the California Current. It appears that the trend is reversing so that California Current waters
in summer of 1976 will be somehwhat warmer than 1975 but not as warm as 1974.
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