== EASTROPAC ATLAS

PUBLICATION

Uus. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service

CIRCULAR i
330 !
VOLUME 9

FEBRUARY
1975




Volume 1

Volume 2

Volume 3

Volume 4

Volume 3

Volume 6

Volume 7

Volume 8

Volume 9

Velume 10

Volume 11

EASTROPAC Atlas

Physical oceanographic and meteorological data from principal participating ships, first
survey cruise, February-March 1967,

Biological and nutrient chemistry data from principal participating ships, first survey
cruise, February- March 1967,

Physical oceanographic and meteorological data from principal participating ships, first
and second monitor cruises, April- July 1967,

Biological and nutrient chemistry data from principal participating ships, first and second
monitor cruises, April- July 1967,

Physical aceanographic and meteorological data from principal participating ships, second
survey cruise, August-September 1967.

Biological and nutrient chemistry data from principal participating ships, second survey
cruise, August- September 1967, .

Physical oceanographic and meteorclogical data from principal participating ships and
Oceanographer, third and fourth monitor cruises, October 1967-January 1968,

Riological and nutrient chemistry data from principal participating ships and Oceanog-
rapher, third and fourth monitor cruises, October 1067-January 1968,

Physical oceanographic and meteorological data from principal participating ships, third
survey cruise, February-March 1968,

Biological and nutrient chemistry dala from principal participating ships, third survey
cruise, February-March 1068

Data from Latin American cooperating ships and ships of opportunity, all cruises, Feb-
ruary 1967-March 1968,

Published
June 1972

Published
April 1971

Published
September 1971

Published
November 1970

Published
September 1972

Published
December 1972

Published
July 1673

Published
March 1974

Published
February 1975

In preparation

In preparation

ABSTRACT

Cover. Immature magnificent frigatebirds near Cocos Istand.
Photo by John H. Taylor, Scripps Institution of Oceanography.

This atlas contains charts depicting the distribution of physical, chemical, and biological oceanographic properties and asso-
ciated meteorological properties observed during EASTROPAC. EASTROPAC wasan international cooperative investigation
of the eastern tropical Pacific Ocean (20° N. to 20° S., and from the west coasts of the American continents to 119° W.)
which was intended to provide data necessary for a more effective use of the marine resources of the area, especially tropical
tunas, and also to increase knowledge of the ocean circulation, air-sea interaction, and ecology. The Bureau of Commercial
TFisheries (now National Marine Fisheries Service) was the coordinating agency. The field work, from February 1967 through
March 1968, was divided into seven 2-month cruise periods. During each cruise period one or more ships were aperating in the
study area.

On completion of the field work the data seemed too numerous for a classical data report. Instead, it was decided to pro-
duce an 11-volume atlas of the results, with 5 volumes containing physical oceanographic and meteorological data from the
prineipal participating ships, 5 volumes containing biological and nutrient chemistry data from the same ships, and 1 volume
containing all data from Latin American cooperating ships and ships of opportunity. Extensive use was made of a computer
and automatic plotter in preparation of the atlas charts. Methods used to collect and process the data upon which the atlas is
based are described in detail by the contributors of the following categories of charts: temperature, salinity, and derived
quantities; thickness of the upper mixed layer; dissolved oxygen ; metcorology ; nutrient chemistry ; phytoplankton standing
stocks and production ; zooplankton and fish larvae; micronekton ; birds, fish schools, and marine mammals.
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INTRODUCTION

EASTROPAC was an
provide data

eastern tropical Pacific Ocean which was intended to
“\\.‘uf the marine resources of the area, especially tropical tunas, and also to
interaction, and ecology. The National Marine heries Service
imere .:I l isheries (BCI), was the coord ting ageney. The field work, from February
s divided into seven 2-month cruise periods, I

TROPAC Coordinating Committee held at La Jolla in April 1968, it was decided that the
tS Were so numerous as to render classica orts impractical and that a comprehensive
logical .nsu]h he project should be [:ro:luc(d instead. The atlas has been divided into 11
e Haining physical oceanographic and meteorological data from the principal participating
ining Inulngm ! and nutrient chemistry data from the same ships, and one volume containing all
atin-American cooperating ships and ships of opportunity.

Volume 9 contains physicat oceanographic and meteorologi

cruise period (70-series cruises),

al data collected mainly by the principal participating ships
March 1968. (Because of various delays both
md: Rucﬁo:m: ¢ ertiise 77 actually extended well into the month of April). The companion volume
the \"orrw-pnmlllv’ biological and nutrient chen data is volume 10, The locations of stations occupied by the

r ships and ships of opportuni shown in figure 70-TC-a; those occupied by Latin-American
cooperating ships during the same period are shown in figure 70-TC-b.

 the third surve

February

'on cruise 75

: Information concerning the history and organization of the STROPAC Project, a description of the cruises
uz \L:' taken, the program of u'»crnuum the methods used for preparation of the charts, and remarks on the organization
of the atlas is contained in volumes 1 and 4 with descriptions by the contributing scientists of the methods used to collect and
process the data upon which the atlas charts are based.

CUTHBERT M. LOVE
Editor

Abbreviations used in figure designation system

Cruise or cruise period

Property represented

Mnemenic to explain
choice of letters

Indicator for vertical sections
or type of horizontal surface

indi-
See

Nembers 11, 12, 13, ete,
cate principal eruises.
figure 1.

Letters or letter-number com-
binations indicate cruises of
Latin As
ships or ships of opportunity,
as follows

!'DLn:J‘.}, MZ-4

\
Tmr-m. ‘MZ-8

Huayaipel

Unanue 6302

Y3 Yelcho
Y6 o
RCHILE VI

Y7

MARCHILE VII
E6 Esmeralda BE V1
opP Oceanagrapher
CcD Charles H. Davis
T3 Te Vepa 13
T4 Te Vega 14
TS Te Vega 13
T6 Te Vega 16
T7 Te Vega 17

Numbers 10, 20, 30, 40, 50, 60,

dicate 2-month cruise
ods,

70,
per

rican cooperating

Temperature

Salinity
Thermosteric anomaly (35)
Geostrophic velocity
Oxygen concentration
Oxygen saturation
‘Thickness of the mixed layer
300 ¢l./1. thermosteric
anomaly surface

Acceleration Potential

Phosphate-phosphorus

FGN

FGD

BP
BF
SP
swW
ST
UA
MW
MC

MT

RM
TC

{ Total fish

Nitrite-nitrogen
Ammonia-nitrogen

Chloraphyll-
Phacophyt
Primary production

Thickness of the euphotic layer

Fish and cephalopod standing stock

Crustacean standing stock

Total micronekton standing stock

Zooplankton standing stock from

-cm. net hauls, night

Zoaplankton standing stock from
T-m. net hauls, night

nkton standing stock from
50-cm, net hauls, day

Zooplankton standing stock from
T-nt, net hauls, day

Z

larvae, night hauls
Total fish larvae, day hauls
Total fish eggs

Total skipjack tuna larvae
Total Auris larvae

Total Coryphacna larvae

{N Total myctophid Jarvae, night hauls
{D Total myclophid larvac, day hauls

Total gonostomatid and sternoptychid

larvae, night hauls

Zooplankton, half-meter,

Night

Zooplankton, 1-meter,

Night

Zooplankton, half-meter,
Day

Zooplankton, 1-meter,
Day

h Larvae, Night
Fish Larvae, Day

Fish, Skipjack

Fish, Auzis

Fish, Coryphacna

Fish, Myctophid, Night

Fish, Myctophid, Day

Fish, Gonostomatid,
Night

Fish, G id, Day

Total id and sternop
larvac, day hauls

Relative abundance of plankton-feeding

birds
Relative abundance of fish and
cephalopod-fecding birds
Porpoise sightings
‘Whale sightings
Tuna school sightings, all cruises

Upper atmosphere meteorology

Surface metcorological analysis,
winds and pressure

Surface meteorological analysis,
elouds, dewpoint, temperature

Surface meteorological analysis,

sea temperature, sea-air temperature
difference, sea temperature anomaly

Reference map
Track chart

Birds, Plankton-feeding
Birds, Fish-feeding
Sightings, Porpoise
Sightings, Whales
Sightings, Tuna
Meteorology, Winds

Meteorology, Clouds

Meteorology,
Temperature

vl, v2, ctc, indicate vertical

sections.
Vertical sections are assigned
consceutive  numbers  within

each cruise which follow the
chronological order in which
the ship ran the sections.

Number 10 or 100 following
0,8a or horizontal P, Si,
NO,, NO,, or NH, charts
indicates distribution at that
depth (m.).

s Distribution at the sea
surface
8300 Distribution on the sur-

face where §,=300 cl./t.
el Distribution integrated
over the cuphotic layer
Distribution integrated
to 150 m. depth

z Depth of a surface

1501

Number 1 or 2 following SP or
SW charts indicates one of
two G-month periods into
which those abservations were
divided,

Numbers 1 to 4 or 1 to 6 fol-
lowing MT or MW charts
indicate onc of the approxi-
mate 2-week periods into
which those observations were
divided. For all cruise per-
iods except 40, the MT and
MW charts were drawn for
four 2-weck periods, For the
40 cruise period these charts
were drawn for six periods
ranging from 12 to 16 days
in length, but with several
days overlap between some
periods. Number 1 or 2 fol-
lowing MC charts indicates
one of the monthly periods
for which those charts were
drawn,
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Thermesteric anomaly and geostrophic velocity—Yellow pages
FIGURE 76--v4—Vertical distribution of thermosteric anomaly, 8, (cl./1.) along a section from 12° N, 112° W. to
Manzanillo, March 26-30, 1968,
FIGURE 76-5-v1.—Vertical distribution of thermosteric anomaly 8, (¢l./1.) along a scction from Acapuleo to 12°°N,
105° W., February 26-28, 1968,
76-8-v2—Vertical distribution of thermosterie anomaly, 8, (¢l./t.) along 105° W., February 28-March 14, 1968.
1—Vertical distribution of the component of geostrophic velocity (cm./sec.), relative to 500 db,, normal

FIGURE 76
112° W, to Manzanillo, March 26-30, 1968, Dark shading indicates flow toward the

to a s
southeast with a velocity greater than 5 em./sec.: light shading indicates flow toward the northwest with a velocity

FIGURE

greater than S cm. /see.

FIGURE 76-G-vl.—Vertical distribution of the component of geostrophic velocity (em./sce.), relative to 500 db., normal
o a section from Acapuleo to 12° N, 103° W,, February 26-28, 1968, The dark shading indicates flow toward the
southeast with a velocity greater than 5 em. /sce.

FIGURE 76-G-v2—Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db.,
along 105° W, February 28-March 14, 1968, Dark shading indicates castward flow with a velocity greater than
5 em./sec. ; light shading indicates westward flow with a veloeity greater than § cm./sce.
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Onxygen—Green pages
FIGURE 76-Og-v4.—Vertical distribution of oxygen (ml./L) along a seetion from 12° N,, 112° W, to Manzanillo,
March 26-30, 1968,
FIGURE 76-Oy-vl.—Vertical distribution of oxygen (ml./L) along a section from Aeapuleo to 12° N., 105° W,
February 26-28, 1968,

v 28-March 14, 1968,

FIGURE 76-Oy-v2.—Vertical distribution of oxygen (ml/L) along 105° W., Febru

Temperature and salinity—White pages
tical distribution of temperature (°C.) along a section in the Panama Bight near the coasts of
slombia from 7°25 N to 6210 N., January 30-31, 1968,
—Vertical distribution of temperature (°C.) across the northern portion of the Panama Bight from the
Calombia to Cabo Mala, Panama, January 31-February 1, 1968,

FIGURE 77-T-vl.
Panama and

FIGUR

distribution of temperature (°C.) along the coast of Panama from 79°57* W, to 80°53* W,

7-T-v3.—Vi
February 1, 1968,

FIGURE 77-T-v5.—Vertical distribution of temperature (°C.) along a northeast-southwest section from the const of
Colombia to 0°54° N, 82°00/ \W., February 4-9, 1968,

FIGUR

FIGURE 77-T-vd.—Vertical distribution of temperature (°C.) along a northwest-southeast seetion across the Panama Bight
from Peninsula de Azuero, Panama, to the coast of Colombia, February 1-3, 1968,

FIGURE 77-T-v6.—Vertical distribution of temperature (°C.) along 82° W,, February 4-9, 1968,
FIGURE 77-T-v8—Vertical distribution of temperature (°C.) along the coast of Peru from 10°40¥ 8. 10 12°17* 8.,
February 12-13, 1968,
FIGURE 77-T-v7 —Vertical distribution of temperature (°C.) along a southwest-northeast section from 9°57 S,
81°4% W. to the coast of Peru, February 9, 1968,
FIGURE 77-T-v9—Vertical distribution of temperature (°C.) along a northeast-southwest section from the coast of Peru
to 14939 S,, 84°56/ W., February 13-15, 1968,
FIGURE 77-T-v12.—Vertical distribution of temperature (°C.) along 15° S., April 8-9, 1968,
FIGURE 77-T-v10.—Vertical distribution of temperature (°C.) along 85° W, February 15-25, 1968,

FIGURE 77-T-v11.—Vertical distribution of temperature (°C.) along 88° W., March 30-April 8, 1968,

FIGURE 77-T-v13.—Vertical distribution of temperature (°C.) along 95° W., March-April 1968, Stations 302-313 were
oecupied on March 3-4, Stations 457-571 on April 9-18, The interruption in the contours indicates the 44¥i-day
interval between Stations 313 and 571,

in

the Panama Bight near the coasts of Panama
ours in the range 31.0 to 34.5 %e have been

J] 7 i istributi inity () along a section in
FIGURE 77-8-vl.—Vertical distribution of salinity (Gec) a
and Colombia from 7°25 N. to 6°10° N, January 30 -31, 1968, Some cont
omitted in order to avoid excessive crowding near the top of the chart.
FIGURE 77-§-v2.—Vertical distribution of salinity (%c) across {he northern portion of the Panama Bight from the coast
of Colombia to Cabo Mala, Panama, January 31- February 1, 1968.
Terth istributi ini v f Panama from 79°57" W. to 80°53" W.,
FIGURE 77-S-v3—Vertical distribution of salinity (oe) along the coast o 3 y 2 )
Tebruary 1, 1968. Some contours in the range 31.4 to 34.4 Gbo have been omitted in order to avoid excessive
crowding near the top of the chart,
FIGURE 77-S-v5.—Vertical distribution of salinity (%e) along a northeast-southwest section from the coast.uf C?lombia
to 054’ N, 82°00" W., February 3-4, 1968, Some contours in the range 32.4 to 34.6 %e have been omitted in order
to avoid excessive crowding near the top of the chart.

FIGURE 77-8-vd—Vertical distribution of salinity (%6e) along a northwest-southeast scction across Ehe Panama Bight
from Peninsula de Azuero, Panama, to the coast of Colombia, February 1-3, 19_68. Some contours in the range 31.4 to
344 Ghe have been omitted in order to avoid excessive crowding near the top of the chart.

FIGURE 77-8-v6—Vertical distribution of salinity ( %e) along 82° W., February 4-9, 1968.

FIGURE 77-S-v8.—Vertical distribution of salinity (J6e) along the coast of Peru from 10°40° S. to 12°17” S.
February 12-13, 1968,

FIGURE 77-S-v7.—Vertical distribution of salinity (%60) along a southwest-northeast section from 957/ S., 81°49 W. to
the coast of Peru, February 9, 1968,

FIGURE 77-8-v9.—Vertical distribution of salinity (%e) along a northeast-southwest section from the coast of Peru to
14°50° S, 84°56' W., February 13-15, 1968,

FIGURE 77-S-v12—Vertical distribution of salinity (92c) along 15° S., April 8-9, 1968,
FIGURE 77-S-v10.—Vertical distribution of salinity ( %e) along 85° W., February 15-25 ,1968.
FIGURE 77-S-v1l.—Vertical distribution of salinity (%20) along 88° W., March 30-April 8, 1968.

FIGURE 77-5-v13.—Vertical distribution of salinity (%e) along 95° W., March-April 1968. Stations 302-313 were
-571 on April 9-18. The interruption in the contours indicates the 44%-day

occupied on March 3-4, Stations 4
interval between Stations 313 and 571.

Thermosteric anomaly and geostrophic velocity—Yellow pages

FIGURE 77-3-vl.—Vertical distribution of thermosteric anomaly, 8, (cl./t.) along a section of the Panama Bight near
the coasts of Panama and Colombia from 7°25' N, to 6210 N., January 30-31, 1968,

f-'IGERE‘F'F-EAL'Z.f Vertical distribution of thermosteric anomaly, 8., (cl./t.) across the northern portion of the Panama
Bight from the coast of Colombia to Cabo Mala, Panama, January 31-February 1, 1968.

FIGURE 77-8-v3.—Vertical distribution of thermosteric anomaly, §, cl./t.) al
ol Y, &, (cl./t.) along the coast of Panama from 79957 W,

FIGURE 77-8-v5—Vertical distribution of thermosteric anomal 8
- - aly, 8., (cl./t. a - i
A e Febru:u—y‘bg’; wg&(c /t.) along a northeast-southwest section from

FIGURE 77-5-v4.—Vertical distribution of thermosteric an ¥, o1 S0u ection 03
E 77-5-v4. ¢ 5 ! omaly, §, (cl.."t.) al ng a thwest- i
the Panama Bight from Peninsula de Azuero, Panama, 1o (h:mast of CnlnmbianuFrel::L:!‘ns:y 1 Slhi;sﬁtas g i
4 E -3, .

FIGURE 77-3-v6—Vertical distribution of thermosteric anomaly, 8, (cl./t.) along 82° W, February 4-9,.1968
- -9,1968.

FIGURE 77-8-v8—Vertical distribution of th steri
et crmosteric anomaly, 8, (cl./t.) along the coast of Peru from 10°40° S, to

FIGURE 77-8-v7 ~Vertical distribution of thermosteric anomaly, § (cl/t.)
s By (cl/t.

9757 5., B1°4% W, to the coast of Peru, February 9, 1968, along a southwest-northeast section from



FIGURE 70-MT-3.—Analysis of sea surface temperatures based on averages for 2-degree (latitude-longitude) squares
from all available ship observations for the period March 1-16, 1968, Solid lines are sea surface isotherms (°C.)
the isotherms are dashed where data are sparse. Dark hatching outlines areas with positive temperature anomalies
(computed from mean sea surface temperatures averaged over 22 years) greater than 1° C.; light hatehing shows
arcas with negative anomalies greater than 1° U, Sea surface temperature (°C. x 10} averaged for S-degree squares
is plotted above the mean position of the square; sea femperature minus air temperature difference (“C.x10) is
plotted below the symbol.

FIGURE 70-MT-4.— Analysis of sca surface temperatures based on averages for 2-degree (latitude-longitude) squares
from all available ship observations for the period March 17-31, 1968, Solid lines are sea surface isotherms (°C.);
the isotherms are dashed where data are sparse. Dark hatching outlines areas with positive temperature anomalies
{eomputed from mean sea surface temperatures averaged over 22 years) greater than 17 C.; Tight hatching shows
areas with negative anomalies greater than 1% C. Sea surface temperature (°C.x 10} averaged for 5-degree squares
is plotted above the mean position of the square; sea temperature minus air temperature difference (°C.x10) is
plotted below the symbel.

FIGURE 70-MC-1.—Analyses of the surface dew-point tempe
(latitude-longitude ) averages from all available ship ol

ure of the air and total cloud cover based on 2-degree
ons for the month of February 1968, Solid lines depict
the monthly mean total cloud cover in oktas; the lines are dashed where data are sparse. Dash-dot lines are isotherms
of the mean monthly dew-point temperature at 2-degree (*C.) intervals. Areas where 15 percent or more of the ships
reported rain of any type at or within sight of the ship are shaded. Dew-point temperatore (°C. x 10) averaged for
S-degree squares is plotted above the mean position of the square, with total clowd cover (oktas) below and rainfall
frequency (%) to the right of the symbol.

TIGURE 70-MC-2—Analyses of the surface dew-point temperature of the air and total cloud cover based on 2-degree
(latitude-longitude) averages from all available shij srvations for the month of March 1968, Solid lines depict
the manthly mean total cloud cover in oktas; the lines are dashed where data are sparse. Dash-dot lines are isotherms
of the mean monthly dew-point temperature at 2-degree (“C.) intervals, Areas where 15 percent or more of the ships
reported rain of any type at or within sight of the ship are shaded. Dew-point temy ¢ 10} averaged for
S.degree squares is plotted above the mean position of the square, with tatal cloud cover (oktas) below and rainfall
frequency (%) to the right of the symbol.

rature (©

Temperature and salinity—White pages

FIGURE 75-T-vl—Vertical distribution of temperature (°C.) along 119° W, from 21°46° N. to 9°34' N
February 18-22, 1968,

FIGURE 75-T-v3—Vertical distribution of temperature (°C.) along 20° S,, March 4-7, 1968.

rtical distribution of temperature (°C.) along 1197 W, from 15°05 N. to 20°01" 5.,
chru'!ryZG March 4, 1968,

FIGURE 75 T4 _rertical distribution of temperature (°C.} along 1122 W., March 1968, Southern portion of section

RE
76-T-vi{ run by Washington March 7-11 ; northern portion by Jordon, March 17-26.

FIGURE 75-T-v5—Vertical distribution of temperature (°C.) along 98° W., March 21-April 8, 1968, The interruption in
the contours indicates a 9-day interval between stations 205 and 223 in the upper (0-300m.) portion of the section, or
between stations 204 and 223 in the lower portion.

FIGURE 75-8-vl.—Vertical distribution of salinity ( %ec along 119° W. from 21°46° N, to 9°34' N, February 18-22, 1968.

FIGURE 75-S-v3.—Vertical distribution of salinity (e ) along 20° S., March 4.7, 1968,

FIGURE 75-S-v2.—Vertical distribution of salinity {%ec
February 20-March 4, 1968,

} along 119° W, from 15°05’ N. to 20°01" S,

FIGURE 76 : & }-—Vcrmal distribution of salinity (%) along 112° W., March 1968. Southern portion of section run by
Washington, March 7-11; northern portion by Jardan March 17-26.

FIGURE 75-S-v3.—Vertical distribution of salinity {%e) along 98° W., March 21- April 8, 1968, The interruption in the
contours indicates a 9-day interval between stations 205 and 223 in the upper (0-500m.) portion of the section, or
between stations 204 and 223 in the lower portion.

Thermoesteric anomaly and geostrophic velocity—Yellow pages

FIGURE 75-8-v1.—Vertical distribution of thermosteric anomaly, 8, (cl./t.) along 119° W, from 21°46" N. to 9°34' N
February 18-22, 1968,

FIGURE 75-8-v3.—Vertical distribution of thermosteric anomaly, 8, (cl./t.) along 20° S, March 4-7, 1968,

FIGURE 75-8-v2—Vertical distribution of thermosteric anomaly, &, (el./t.) along 119° W. fram 15°05" N, to 20°01” $.
February 20- March 4, 1968,

755\.'4

FIGURE 505"

Vertical distribution of thermosteric anomaly, 8, (cl./t.) along 112° W,, March 1968, Southern
portion of seetion run by Washington, March 7-11; northern portion by Jordan, March 1726,

FIGURE 75-8-v5.—Vertical distribution of thermosteric anomaly, 8,, (¢./1.) along 98° W., March 21- April &, 1968, The
interruption in the contours indicates a 9-day interval between stations 205 and 223 in the upper (0-500m.) portion
of the section, or hetween stations 204 and 233 in the lower portion.

FIGURE 75-G-vl.—Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db.,
along 119° W, from 21704’ N. to 10°1%" N., February 18-22, 1968, Dark shading indicates eastward fow with a
velocity greater than 5 cm light shading indicates westward flow with a velocity greater than 5 cm./sec.

FIGURE 75-G-v3.—Vertical distribution of the meridonial component nf geostraphic velocity (em./sec.), relative to
500 db., along 20° S., March 4-6, 1968, The dark shading indicates northward flow with a velocity greater than
5em./sec.

FIGURE 75-G-v2.—Vertical distribution of the zonal component of geostrophic velocity {(em./sec.), relative to 500 db.,
along 119° W, from 14°28' N. to 20°01" S., February 21-March 4, 1968. Dark shading indicates castward flow with
a velocity greater than 5 em./see.; light shading indicates westward flow with a velocity greater than 5 cm./sec.

FIGURE 7: C -v4.} —Vertical distribution of the zonal comptmml of geostrophic velocity [em./sec.), relative 1o 500 db,
= along 112° W, March 1968, Southern portion of section run by Washington, March 7-11: northern
portion by Jordan, March 1; 25, Dark shading indieates eastward flow with a velocity greater than 5 em./sec. ; light

shading indicates westward flow with a velocity greater than 5 em./sec.

FIGURE 75-G-v5.—Vertical distribution of the zonal compon of geostrophic velocity (em.fsec.), relative to 500 db.,
along 98% W., March 21-April 8 1968. Dark shading indicates eastward flow with a velocity greater than 5 em./sec;
light shading indicates westward flow with a velocity greater than 5 em./'sce.

Oxygen— Green pages
FIGURE 75-O,-vl.—Vertical distribution of oxygen (ml./1.) along 119° W. from 21°46° N. to 9°34' N
February 18-22, 1968,
FIGURE 75-Ou-v2—Vertical distribution of oxygen (ml/1.) along 119° W, from 15°03" N
February 20-March 4, 1968,
75-0-ve
76-Oy-v3.

. to 20°01’ S,

FIGURE Vertical distribution of oxygen (ml/1) along 112° W, March 1968. Southern portion of section run

by Washington, March 7-11; northern portion by Jordan, March 17-26.

FIGURE 75-Oyv5.—Vertical distribution of oxygen (ml./1.) along 98° W., March 21-April 8, 1968. The interruption in
the contours indicates a 9-day interval between station 205 and 223.

Temperature and salinity—White pages

TIGURE 76-T-v4.—Vertical distribution of temperature (°C.) along a section from 12° N., 112° W. to Manzanillo,

March 26-30, 1968,

FIGURE 76-T-vl —Vertical distribution of temperature (°C.) along a section from Acapuleo to 12° N, 105° W,
February 26-28, 1968,

FIGURE 76-T-v2—Vertical distribution of temperature (*C.) along 105° W., February 28-March 14, 1968.

FIGURE 76-S-v4—Vertical distribution of salinity (%e) along a section from 12° N., 112° W, to Manzanillo,
March 26-30, 1968,

FIGURE 76-S-v1.—Vertical distribution of salinity (%o} along a section from Acapuleo to 12° N, 105° W,
February 26-28, 1968,

FIGURE 76-S-v2—Vertical distribution of salinity {%e) along 105% W, February 28-March 14, 1968,



Thermosteric anomaly and geostrophic velocity—Yellow pages

FIGURE 76-8-v4—Vertical distribution of thermosteric anomaly, 8, {c./t.) along a section from 12° N., 112° W, to
Manzanillo, March 26-30, 1968,

FIGURE 76-3-v1.—Vertical distribution of thermosteric anomaly &, (cl./t) alang a section from Acapuleo to 12° N,
105° W., February 26-28, 1968,

FIGURE 76-8-v2—Vertical distribution of thermosteric anomaly, 8,, (cl./t.) along 105° W., February 28-March 14, 1968.

FIGURE 76-G-v4.—Vertical distribution of the component of geostrophic velocity (em./sec.), relative to 500 db., normal
to a section from 12° N., 112° W. to Manzanillo, March 26-30, 1968 Dark shading indicates flow toward the
southeast with a velocity greater than 5 em./sec.; light shading indicates flow toward the northwest with a velocity
greater than 5 cm./see.

FIGURE 76-G-vl.—Vertical distribution of the component of geostrophic velocity (em./sce.), relative to 500 db., normal
toa section from Acapuleo to 129 N, 105° W, February 26-28, 1968, The dark shading indicates flow toward the
southeast with a velocity greater than 5 em./sec.

FIGURE 76-G-v2—Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db.,
along 105 W, February 28-March 14, 1968, Dark shading indicates eastward flow with a velacity greater than
5 em./sec. ; light shading indicates westward flow with a velocity greater than 3 cm./sec.

Oxygen—Green pages

FIGURE 76-Og-v4.—Vertical distribution of oxygen (ml./L.)} along a section from 12° N., 112° W. to Manzanillo,
March 26-30, 1968,

FIGURE 76-0-v1.— Vertical distribution of oxygen (ml/L) along a section from Acapuleo to 12° N., 105° W,
February 26-28, 1968,

FIGURE 76-0y-v2.—Vertical distribution of oxygen {mlL/L) along 105° W., February 28-March 14, 1968,

Temperature and salinity—White pages

FIGURE 77-T-vl.—Vertical distribution of temperature (®C.) along a section in the Panama Bight near the coasts of

Panama and Colombia from 7°25 N. to 6°10 N, January 30-31, 1968,

FIGURE 77-T-v2—Vertical distribution of temperature (°C.) across the northern portion of the Panama Bight from the
coast of Colombia to Cabo Mala, Panama, January 31- February 1, 1968,

FIGURE 77-T-v3.—Vertical distribution of temperature (°C.) along the coast of Panama from 79957 W, to 80°53 W7,
Fehruary 1, 1968,

FIGURE 77-T-v5,—Vertical distribution of temperature (°C.} along a northeast-southwest section from the coast of
Colombia to 0954’ N., 82°00" W., February 4-9, 1968,

FIGURE 77-T-vd.—Vertical distribution of temperature {°C.} along a northwest-southeast section across the Panama Bight
from Peninsula de Azuero, Panama, to the coast of Colombia, February 1-3, 1968,

FIGURE 77-T-v6—Vertical distribution of temperature (°C.) along 82° W, February 4-9, 1968,

FIGURE 77-T-v&—Vertical distribution of temperature (°C.) along the coast of Peru from 10°40" 5. to 12°174 8,
February 12-13, 1968,

FIGURE 77-T-v7.—Vertical distribution of temperature {°C.) along a southwest-northeast section from 9°57 8.,
81°49" W, to the coast of Peru, February 9, 1968,

FIGURE 77-T-v9.—Vertical distribution of temperature (°C.) along a northeast- southwest section from the coast of Peru
to 14759/ 5., 84°56" W, February 13-15, 1968,

FIGURE 77-T-v12—Vertical distribution of temperature (°C.) along 15° S., April 8-9, 1968.
TFIGURE 77-T-v10.— Vertical distribution of temperature (®C.) along 857 W., February 15-25, 1968.
FIGURE 77-T-v11.—Vertical distribution of temperature (°C.) along 88° W., March 30-April 8, 1968,

FIGURE 77-T-v13.—Vertical distribution of temperature (°C.) along 95° W., March-April 1968. Stations 302-313 were
occupied on March 3-4, Stations 457-571 on April 9-18. The interruption in the contours indicates the 44%-day
interval between Stations 313 and 571.

FIGURE 77-S-vl —Vertical distribution of salinity {%e) along a section in the Panama Bight near the coasts of Panama
and Colombia from 7925 N. to 6°10° N, January 30-31, 1968. Some contours in the range 31.0 to 34.5 %0 have been
omitted in order to avoid excessive crowding near the top of the chart.

TIGURE 77-S-v2—Vertical distribution of salinity {%e) across the northern portion of the Panama Right from the coast
of Colombia to Cabo Mala, Panama, January 31- February 1, 1968,

FIGURE 77-S-v3—Vertical distribution of salinity (%) along the coast of Panama from 79°57" W, to 80°5¥ W,
February 1, 1968, Some contours in the range 314 to 344 %e have been omitted in order to avoid excessive
crowding near the top of the chart.

FIGURE 77-S-v5-Vertical distribution of salinity {%e) along a northeast-southwest section from the coast of Colombia
to 0°54" N., 82°00° W., February 3-4, 1968, Some contours in the range 324 0 34.6 %oo have been omitted in order
to avoid excessive crowding near the top of the chart.

FIGURE 77-S-v4—Vertical distribution of salinity (%) along a northwest-southeast section across the Panama Bight
from Peninsula de Azuera, Panama, to the coast of Colombia, February 1-3, 1968, Some eontours in the range 314 to
34.4 %o have been omitted in order to avoid excessive crowding near the top of the chart.

FIGURE 77-S-v6.—Vertical distribution of salinity {%e) along 82° W., February 4-9, 1968.

FIGURE 77-S-v8— Vertical distribution of salinity (%) along the coast of Peru from 10°40 S, to 12517 S,
February 12-13, 1968,

FIGURE 77-S-v7—Vertical distribution of salinity (%) along a southwest-northeast section from 9°57° 5., 81 249 'W. to
the coast of Peru, February 9, 1968.

FIGURE 77-S-v—Vertical distribution of salinity {%¢) along a northeast-southwest section from the coast of Peru to
14°507 S., 84°56" W., February 13-15, 1968,

FIGURE 77-S-v12.—Vertical distribution of salinity (%6e) along 15° 8., April 8-9, 1968,
FIGURE 77-S-v10.—Vertical distribution of salinity { 7 } along 85° W., February 15-25 ,1968.
FIGURE 77-S-v11.—Vertical distribution of salinity (%c ) along 882 W., March 30-April 8, 1968,

FIGURE 77-S-v13.—Vertical distribution of salinity (%c) along 93° W., March-April 1968, Stations 302-313 were
occupied on March 3-4, Stations 457-571 on April 9-18. The interruption in the contours indicates the 4454-day
interval between Stations 313 and 571

Thermesteric anomaly and geostrophic velocity—Yellow pages

FIGURE 77-8-v1—Vertical distribution of thermosteric anomaly, &, (cl./t.} along a section of the Panama Bight near
the coasts of Panama and Colombia from 7°25 N. to 6710 N., January 30-31, 1968,

FIGURE 77-8v2.— Vertical distribution of thermosteric anomaly, &, (cl./t.)} across the northern portion of the Panama
Bight from the coast of Colombia to Cabo Mala, Panama, January 31-February 1, 1968.

FIGURE 77-8-v3.—Vertical distribution of thermosteric anomaly, 8, (el./t.) along the coast of Panama from 79°57 W.
to 809537 W., February 1, 1968,

FIGURE 77-8-v5.—Vertical distribution of thermosteric anomaly, 8. {cl/t.) along a northeast-southwest section from
the coast of Colombia to 0°54 N, 82°00 W, February 4-9, 1968,

FIGURE 77-8-v4.—Vertical distribution of thermosteric anomaly, &, (cl/t.) almg a northwest-southeast section across
the Panama Bight from Peninsula de Azuero, Panama, to the coast of Colombia, February 1-3, 1968,
FIGURE 77-8-v6—Vertical distribution of thermosteric anomaly, 8, (¢l./t.) along 82° W, February 4-9,1968.

FIGURE 77--vB—Vertical distribution of thermosteric anomaly, 8, (cl/t.) along the coast of Peru from 10%40r 8. to
12°17* S., February 12-13, 1968,

FIGURE 77-3-v7 —Vertical distribution of thermosteric anomaly, 8, (cl/t.} along a southwest-northeast section from
9957 S, 81949 W to the coast of Peru, February 9, 1968,



FIGURE 77-§-v9.—Vertical distribution of thermosteric anomaly, &, (cl./t.) along a northeast-southwest section from
the coast of Peru to 14°50* S, 84956 W, February 13-15, 1968,

TIGURE 77-3-vI2—Vertical distribution of thermosteric anomaly, 8, {¢1./1.) along 15% S., April 8-9, 1968,

FIGURE 77-5-v10.—Vertical distribution of thermosteric anomaly, 8, (cl./t.) along 85° W, February 15-25, 1968,
TIGURE 77-8-vI1.—Vertical distribution of thermosteric anomaly, 8, (cl./1.) along 88% W., March 30-April 8, 1968,
TFIGURE 77-8-v13.—Vertical distribution of thermosteric anomaly, &, (el./t.) along 95% W., March-April 1968, Stations

302-313 were occupied on March 3-4, stations 457-571 on April 9-18. The interruption in the contours indicates
the 44%-day interval between stations 313-571.

FIGURE 77-G-vd.—Vertical distribution of the component of geostrophic velocity (em./sec.), relative to 500 db., normal
to a northwest-southeast section across the Panama Dight from DPeninsula de Azuero, Panama, to the coast of
Colombia, Febrary 1-3, 1968, Dark shading indieates flow toward the northeast with a velocity greater than
5 em./sec.; light shading indicates flow toward the southwest with a velocity greater than 5 cm./sec.

i 77-Gv8.—Vertical distribution of the companent of genstrophic velocity (em./sec.), relative to 500 db,, normal
10 a northeast-southwest section from the coast of Deru to 147467 S, 84°200 W., Tebruary 13-15, 1968. Dark
shading indicates flow toward the southeast with a velocity greater than 5 em : light shading indicates flow
toward the northwest with a velocity greater than 5 em. /see.

FIGUR

FIGURT 77-G-v6—Vertical distribution of the zonal component of geostrophic velocity (cm./sec.), relative to 500 db,
along 82° W., February 6-9, 1968, Dark shading indicates eastward flow with a velocity greater than 5 cm./sec.;
light shading indicates westward flow with a velocity greater than § em./sce.

Jsec.), relative to 500 db.,
g inclicates eastward flow with a veloeity greater than 5 em./sec. ;

FIGURE 77-G-v10.—Vertical distribution of the zonal component of geostrophic velocity (s
along 85 W, February 15-24, 1968, Da
light shading indicates westward flow with a velocity greater than 5 em./sec.

sha

FIGURE 77-G-v11—Vertical distribution of the zonal component of geostrophic velocity {em./sec.), relative to 500 db.,
along 88° W, March 30-April 8, 1968, Dark sh s eastward flow with a velocity greater than § em./see.;
light shading indicates westward flow with a velocity greater than 5 em. /sec.

fing indicat

FIGURE 77-Gv13.—Vertical distribution of the zonal compenent of geostrophic velocity (em./sec.), relative to 500 db..
along 95° W, March-April 1968 Dark shading indicates eastward flow with a velocity greater than § em./sec.;
light shading indicates westward flow with a velocity greater than 5 em./see. Stations 303-313 w occupled on
March 3-4, Stations 439-3568 on April 10-18, The interruption in the contours and shading in the vicinity of 12° N,
indicates the 4472-day interval hetween Stations 313 and 568,

Oxygen—Green pages

FIGURE 77-O4-v2—Vertical distribution of oxygen (ml./L) across the northern portion of the Panama Bight from the
coast of Colombia to Cabo Mala, Panama, January 31- February 1, 1968,

FIGURE 77-O,-vd.—Vertical distribution of oxygen (ml/L) along a northwest-southeast section across the Panama Bight
from Peninsula de Azuero, Panama, to the coast of Colombia, February 1-3, 1968,

FIGURE 77-O.-v6— Vertical distribution of oxygen (mL/L) along 82° W., February 4-9, 1968,

FIGURE 77-Ou-v7.— Vertical distribution of oxygen (ml/1.} along a southwest-northeast section from 9957 S,
81949 W, 1o the coast of Peru, February 9, 1968,

TFIGURE 77-0ra-v0.
Peru to 1475

Vertical distribution of oxygen (ml/L) along a northeast-southwest section from the coast of
8., 84°56' W., February 13-15, 1968.

FIGURE 77-0s-v10.—Vertical distribution of oxygen (ml/L) along 85° W, February 15-25, 1968.
FIGURE 77-Og-v11.—Vertical distribution of oxygen {(ml./1.) along 88° W_, March 30-April 8, 1968.
FIGURE 77-Os-v13.—Vertical distribution of oxygen (mL/L.} along 95° W., March-April 1968, Stations 302-313 were

accupied on March 3-4, Stations 457-571 on April 9-18. The interruption in the contours indicates the 44%-day
interval between Stations 313 and 571.

Vit

Meteorology—Blue pages

FIGURE 77-UA-v6.—Vertical section of the atmosphere along 82° W., February 1-15, 1968, Solid lines are isotherms of
air temperature (°C.). Dashed lines are isopleths of mixing ratio of the air (g./kg). Surface air temperature is
plotted above surface mixing ratio and below a base line representing the surface pressure (mb.). The computed
height {m.) of each standard prassure surface is plotted for the northernmost radiosonde station of the section. At
other stations the difference of computed height minus the corresponding height at the northern station is shown at
each standard level.

FIGURE 77-UA-v10—Vertical section of the atmosphere along 85° W., February 16-23, 1968, Solid lines are isotherms
of air temperature ( °C.). Dashed lines are isopleths of mixing ratio of the air (g./kg.). Surface air temperature is
plotted above surface mixing ratio and below a base line representing the surface pressure (mb.}, The computed
height (m.) of each standard pressure surface is plotted for the northernmost radiosonde station of the section. At
other stations the difference of computed height minus the correspodning height at the northern station is shown
at each standard level.

FIGURE 77-UA-vl1l—Vertical section of the atmosphere along 88% W., February 24-March 9, 1968, Solid lin
isatherms of air temperature (°C.). Dashed lines are isopleths of mixing ratio of the air (g./kg.)
temperature is plotted above surface mixing ratio and below a base line representing the surface pressure (mb.).
The computed height (m.) of each standard pressure surface is plotied for the northernmost radiosonde station of
the section. At other stations the difference of computed height minus the corresponding height at the northern
station is shown at each standard level.

FIGURE 77-UA-v13—Vertical section of the atmosphere along 95° W., March 10-18, 1968, Solid lines are isotherms of
air temperature (9C.). Dashed lines are isopleths of mixing ratio of the air (g./kg.). Surface air temperature is
plotted above surface mixing ratio and below a base line representing the surface pressure (mb.). The computed
height (m.) of each standard pressure surface is plotted for the northernmost radiosonde station of the section. At
other stations the difierence of computed height minus the corresponding height at the northern station is shown al
cach standard level.




130° 120° 110° 100° 80° 70% .
30",JL\\|\‘I|\;I\\|I\!|J1‘I\ ; TRITTE 2 |l\;|i\||‘\||‘||1]—r 30
g ~ . ‘ :
- ) U b i =]
I < o 1 ]
= o / | LEGEND e
= %'} i3 lm_\ | Approximate location of __'ﬁ
- = R International  boundary. i
- <3 i 200 meter depth contour E
- £ T _— 2000 meter depth contour | ]
— Sl o 4000 meter depth contour ]
: 6000 meter depth contour -
oy . n o
- T AR B ]
20°F ] 20
10° z 10°
0° E___
10° 10°
20° =~ 20°
*//
-
= . - - P -\
— Y- tn e . I 4
- - e ‘ 2 S~ Y ( ( 1
_Ifll‘\l\[ll\I“lls\ilJll'l\lllJlli\Jl‘\|I‘||\‘l‘\lIEI|I"lllﬁiI‘\lfljlﬂ.fhfl”‘\li\'llilfl—‘k'l“i!\il‘JMN!IW‘N‘T*!IJ‘III.J RM-a.
130° 120° 1o* 100° 90° 80° 70°

FIGURE. RM-a, — Reference map of the main portion of the EASTROPAC area. The topographic shading and bathymetric contours are approximate only
and should not be considered as portraying the latest available information.



90° ] 80° 70°

10°

sade
~ !Coc,n.'. Island

/ J
2§

0°

1o° |

20°

30°

e

ca G

Islas Juan Fernandez

li\‘\‘\i\‘
B
~
N

ﬁ'/f/ A
o K sl //"’.
a'\l|\\||‘\||\;||hl/\ /I/I»H’ET';I!I‘IlI‘\IJ

40

FIGURE RM-b — Reference map of the southern coastal portion of
the EASTROPAC area. The topographic shading and bathy-
metric contours are approximate only and should not be consid-
ered as portraying the latest available information.

90° 80° 70°

10°

LEGEND

Approximate location

Infernational
200 meter
2000 meter
4000 meter
5000 meter

of

boundary.

depth contour
depth contour
depth contour
depth contour

o

30°

3 40°

RM-b



o

10° 0° 80° 70
U N U UL LR EARAR NN U UL LM A L A AR AR LR RO
[ 1 | 3 —]
r LEGEND —
— & Washington, 75 =
- e Jordan, 76 7
= 5001 ® Rockaway, 77 -
- A m e Vega, XNII ]
205 2 _
= a =
— a —
(— o —
E > —
= a ]
E N “Vsoz =
- a A @ -
= a E
C A0|5 (:‘ - 4_‘
I A N B 4
- B s f;‘_ﬁ @SISK e
- i *020 N . ®
- ®
10° — N " LIS o :
- 5 . a © . 271
— " . B, ® . ®
= & * ° = " e
(— 2032 - . wzz © ® © ®
C N by . ° 2550 y
= N H 4240 . -
— & ! N N f - L]
- AA . : - j . @ :
; = . Siona o . o o380
= ; : o s ©
s 5 . o . a o 85,86 o
0°_— o : . ] . 5 w73 E.B%)a' ® Z
}os .
- i . - s L she 30 B
- b+ N - a o m5g a ®
= a ! . 4200 & ® 76w
= 2084 N . - a » 2390 ®
— I 130w . .53 @ “ -
O N = . & @ © 2180
. B . A N » .
[— ': i *080 & R ® ©
- ° .
E; 3‘44 . & = ® :
C o s a B
- A & : . oatE £414 &
o° . "y . & @ “: v 162
- a 2 . ® B N
— :mq & : ° % :
= : - . ©e
- & a . ® @ e
[ a a . ©ooas00anacasono0ss®d3g s
i .y a . 457° N o 144
[ o A * |00
- s
2 > : :
C e N s
. & a
zon__ e e - sh2
= 16
‘1||l||\|||\||\||\1|||i|i||||\|1\\||1||\J||L||||I|||||11h1|||\||||||L||\\||\|||‘||\||\||\lw||h|\||||M||M||||M||I|l
130° 120° 100° 90° 80° T

0° 120°

90°
T

FIGURE. 70-TC-a. — l.ocations of stations occupied by participating ships in the main portion of the EASTROPAC area during the third survey period, Febru-

ary-March 1968,

20°

10°

0°

o

70-TC-a.



10° 90° 70°
_|_||[|||‘||r‘|||[ﬂ1'._ .___|F|I|i|IE\|I|_\:
0°— @. 29 ¢ ¢ 9 ?
r o O ]
C 1] m
e a2 -
:_' 508 {
- - .
e b .
- L] .
- 45e 7
10° — =
- -59 .
- " -
— b 0 ]
- 0e . et . 15 _
— . . 79 96* o —]
- : 77 FF?I_Z V'VW n-l"s A ]
20° [— . g0 % v g ]
TE v UV Vewweww ]
- zse Lo -
r . 100 ]
r . I 7
L ® 325 /4 3/5 341 -
- 20‘.Tv vvv%vvvwv??fw;r} e
- F7 .
[ |5—‘ E —
r H .
B o8 i
- e, .
F— a/10 a1 -
- 4/18% ;'v.v_é_vwwwv s ]
30° — * —]
o p B
L e —]
T Sge a0 51 ]
- LA vvvvwa ’ —
C ]
| LEGEND ]
[ | ¢ Huayaipe, 3 ]
- | * Unanue, 6802 —
- v Yel/cho, MARCHILE NI 4
| ® Esmeralda, I ]
i | l | L1 T
40n“:lll:ln|I|MIJILliljxhhllxlllnll\II[JIMlm
90° 80° 70°

FIGURE 70-TC-b. — Locations of stations occupied by participating ships in the southern coastal

S
o

0°

10°

20°

30°

40°

portion of the EASTROPAC area during the third survey period, February-March 1968,

70-TC-b.



30° 120° 110° 100° 90°

| 80°
30“__\|I‘I‘Ill‘ll\il‘!“‘l[TlTlll JIEWI|l||i|||;|il|||l|l‘IEI‘\ll‘l \ll‘ll\‘I|I|I|\!I|Eill\‘I‘J|I!I‘1|\i

EI_,_'_.
200 .. 20“
20—
232
L]
24_’_—
25—
76 g
56
56

|I‘\|l|ljif\‘1‘\|\1\‘\|Il!‘|‘l|li\

= -
= .
[ - -
10° — . : —{10°
= . . ::
2 : : E
— ‘;_\_‘\26 : 3
C ——25 . 3
- . 24 . : —_ o
o = Lo : <2 3°
r _-_)24 és@ . .
= — ¢ B =
— . 25 L4 . .
= v . . =
- : . . =
- . 3 -
= : i : 3
. . —
10° — . . . —10°
— — 265 : b —
= B : 5 ]
- . : : —
. B ) 25 * I
- . s . =
= . . . ]
5 s : ,
20° . : K 20°
3 E
:Il\nhh‘nl\llhlw‘\||||\\||J|||l|i1|||J||i|]1l1Jx||i|¥w\||||||||||\||\||\|||\l\||i\||\|||h|1\|h‘||1\||\||‘||\||\|| 70-T-s(a).
130° 120° 110° 100° 90° B80° e R

FIGURE 70-T-s(a).—Temperature ("C.) at the sea surface in the main portion of the EASTROPAC area, February -March 1968. These contours are based on Nansen
cast data.



90° 80° 70°

|0°||r‘||r|||]||\| TR T 1‘|||‘|‘\IT;|0“
R %’J E
On? ;00
IO“Z* *2l0°
200 220°
: FJ -
i —
-~
B -
30° { —30°
- d
flHlw,\l.ulm.mmm.mm:&.mim? . 70.T4(b),
40 Jlilgoul 1 50" 1 1 ?Oo 40

FIGURE 70-T-s(b) —Temperature (°C.) at the sea surface in the
southern coastal portion of the EASTROPAC area, February-
March 1968. These contours are based on Nansen cast data.



|
30°

20°

10°

0°

10°

20°

30°

d

]I|\'lilllIIIIIIIT%I|I|\!||If1]lil||‘l|\‘II\II‘WI}I!\|I‘Ill|I!\II!TVII‘I|I|I‘\|\|I|I|I|I|\J\II|IiI]I[I|T

1207 1o° 100° 90°
T T e AN M RN St

F ||||\|\‘|;|||\||18|0\°]|\\'1\|||||[|||[§)30°

\\||||‘|1:\||1|||||||M||1||||J|l|

|\|\\|||1|\||||‘\||\\IH|||||\|||||‘|||I1EL||‘|||l|!;||"

E

20°

10°

0°

10°

20°

°l—

0

l||(!tll|1|iJ:|i‘1\l|||1!|||\i|1\||i[|||\||\||||[|!a|nhl||111||||||||\||\||||\|\\||i:|1hl|||h|||||||\||‘|||||1\|
120° 110° 100° 9Q° 80°

FIGURE 70-ML.—Thickness of the mixed layer in meters, February-March 1968. Dashed lines indicate portions of the cruise tracks where such data were collected.

70°

70-ML.



30° 120°
if{||‘||1|||||\|||\||L!°f||||

o

7 I‘||\!Ill]l|T|||‘\3|0l°r\|IFI|f‘I[I|I|IWT_030°

30

20° 20°

Jllhl\\4|||||1||||]|M|||L|\\1\|\

10° o°

[

ev/n/®

/-
o
Y
(&)

0° 0°

35.0:)

-

35.0.

IO° Ioﬂ

N T T

:

\\\\:||11[\J||\‘zll\\Ix\l|\\111||I|‘J||\|I\I|‘|I|i|

.
.
.
.
.

ooves e

ol
o
3]

200 200

.
v

E

I!I“!Il\|\|\‘\l]ll!\f!ll‘li!||‘lli!l!1|||\|l|li\l\flil|\|\§\‘l]\[I[Il\ll‘\‘I|I|IIW\‘\‘I|I|I]\!I|\|l|I‘I

AN
00

|‘||\|1|\il[|||\1Etl|’Jl|\||J||'|||||\J|||1|1|l|||||\||||||l|||i|h|t|\|||||t||1|||\\i|\1|\||J||1|l\ 70.5-5(a).
13 1o® 90° 80°

120° 100°

FIGURE 70-5-s(a).—Salinity (%) at the sea surface in the main portion of the EASTROPAC area, February-March 1968. These contours are based on Nansen cast

data.



o°

10°

20°

30°

40°

90° 80° 70°

_||\|I|\|I‘\|I‘I]T\1’ﬂ4‘;'\’;!ll !!\ll IIEJ||‘|‘1|E||_
- S =
‘_: 345 345 340 ::
E E
E b bbb bbb b bt b b b b b 1 L 1

90° 80° 70°

FIGURE 70-8-s(b).—Salinity (%o) at the sea surface in the southern
coastal portion of the EASTROPAC area, February -March 1968,
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FIGURE 70-O=8a-10.—Oxygen saturation (%) at 10 meters, February-March 1968, Areas with less than 100% saturation are shaded.
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FIGURE 70-8300-z.—Depth (m.) of the surface where d, = 300 cl./t., February-March 1968.
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FIGURE 70-AP-8300.—Acceleration potential (j./kg.), relative to 500 db., on the surface where 8z = 300 cl. /t., February-March 1968. For computing acceleration

potential, thermosteric anomaly, 8., was used instead of specific volume anomaly, 8.
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FIGURE 70-0:-8300.—Oxygen (ml./1.) on the surface where &, = 300 cl./t., February -March 1968.
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FIGURE 70-6250-z.—Depth (m.) of the surface where §,= 250 cl./t., February - March 1968,
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FIGURE 70-5-8250.—Salinity (%) on the surface where 8; = 250 cl./t., February-March 1968. The table shows the temperature corresponding to each isohaline on
the chart,
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FIGURE 70-AP-8250.—Acceleration potential (j./kg.), relative to 500 db., on the surface where 8, = 250 cl. /t., February-March 1968. For computing acceleration
potential, thermosteric anomaly, &, was used instead of specific volume anomaly, &.
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FIGURE 70-0:-§250.—Oxygen (ml/L) on the surface where &; = 250 cl./t., February - March 1968.
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FIGURE 70-8200-z—Depth (m.) of the surface where 8, = 200 cl./t., February-March 1968.
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FIGURE 70-5-§200.—Salinity (%o) on the surface where 8, — 200 cl./t., February-March 1968, The table shows the temperature corresponding to each isohaline on

the chart.
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FIGURE 70-AP-§200.—Avcceleration potential (j./kg.), relative to 500 db., on the surface where 8 = 200 cl. /t., February-March 1968. For computing acceleration

potential, thermosteric anomaly, 8;, was used instead of specific volume anomaly, §.



130° 120° 110° 100° 90° 80° 70%
30°_||||w||w11|l||1||t|||l||||| Uy T TR ‘||||||||1[|\1|\||||\||||||||||||\||\I_30
C . N s i
r ) N S ¥ %
20":: S e —20°
2 st E
10° | . E[
3 Ha E
- 2 2 —
= Sy, e
= E . E
On:: _?on
- R, G RN : E
o £ : I e Hior
3 - -
- . (Ejj :3 b B L Ta _;
200 [ : : . M 20°
= .
;TlliliM|||||||||||||||||||||||J|[|||‘llll||l|||||||||||l||1|||||||||11|1||{|l|||||||l||||1|||||l|||||!||t|||3|llé 70.0:-5200.

130° 120° 110° 100° 90° 80° 70°
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FIGURE 70-8160-z.—Depth (m.) of the surface where 8, = 160 cL /t., February -March 1968.
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FIGURE 70-MW-1.— Analyses of the surface air pressure and surface winds from all available ship observations, averaged over 2-degree (latitude-longitude) squares
for the period February 1-15, 1968. Heavy dashed lines are isobars. Solid lines are streamlines showing the mean resultant direction of wind fAlow. Light dash-dot lines
are isotachs indicating mean resultant wind speed (kn.). Pressure (mb.) averaged for 5-degree squares is plotted above the mean position of the square, and resultant
wind direction followed by speed (kn.) is plotted below. The monthly climatological position of the intertropical convergence zone is shown by a wide dashed band.
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FIGURE 70-MW-2.— Analyses of the surface air pressure and surface winds from all available ship observations, averaged over 2-degree (latitude-longitude) squares
for the period February 16-29, 1968. Heavy dashed lines are isobars. Solid lines are streamlines showing the mean resultant direction of wind flow. Light dash-dot lines
are isotachs indicating mean resultant wind speed (kn.). Pressure (mb.) averaged for 5-degree squares is plotted above the mean position of the square, and resultant
wind direction followed by speed (kn.) is plotted below. The monthly climatological position of the intertropical convergence zone is shown by a wide dashed band.
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for the period March 1-16, 1968. Heavy dashed lines are isobars. Solid lines are streamlines showing the mean resultant direction of wind flow. Light dash-dot lines
are isotachs indicating mean resultant wind speed (kn.). Pressure (mb.) averaged for 5-degree squares is plotted above the mean position of the square, and resultant
wind direction followed by speed (kn.) is plotted below. The monthly climatological position of the intertropical convergence zone is shown by a wide dashed band.
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FIGURE 70-MW.4.— Analyses of the surface air pressure and surface winds from all available ship observations, averaged over 2-degree (latitude-longitude) squares
for the pericd March 17-31, 1968. Heavy dashed lines are isobars. Solid lines are streamlines showing the mean resultant direction of wind Aow. Light dash-dot lines
are isotachs indicating mean resultant wind speed (kn.). Pressure (mb.) averaged for 5-degree squares is plotted above the mean position of the square, and resultant
wind direction followed by speed (kn.) is plotted below. The monthly climatological position of the intertropical convergence zone is shown by a wide dashed band.
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FIGURE 70-MT-1.— Analysis of sea surface temperatures based on averages for 2-degree (latitude-longitude) squares from all available ship observations for the period

February 1-15, 1968. Solid lines are sea surface isotherms (°C.): the isotherms are dashed where data are sparse.

ature anomalies (computed from mean sea surface temperatures averaged over 22 years) greater than 1° C.:

temperature difference (°C. x 10) is plotted below the symbol.

Dark hatching outlines areas with positive temper-

light hatching shows areas with negative anomalies
greater than 1° C. Sea surface temperature (°C. x 10) averaged for 5-degree squares is plotted above the mean position of the square: sea temperature minus air
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FIGURE 70-MT-2.— Analysis of sea surface temperatures based on averages for 2-degree (latitude-longitude) squares from all available ship observations for the period
February 16-29, 1968. Sclid lines are sea surface isotherms (°C.); the isotherms are dashed where data are sparse. Dark hatching outlines areas with positive temper-
ature anomalies (computed from mean sea surface temperatures averaged over 22 years) greater than 1° C.; light hatching shows areas with negative anomalies
greater than 1° C. Sea surface temperature (°C. x 10) averaged for 5-degree squares is plotted above the mean position of the square; sea temperature minus air
temperature difference (°C. x 10) is plotted below the symbol.
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FIGURE 70-MT-3. —Ana[ysls of sea surface temperatures based on averages for 2-degree (latitude-longitude) squares from all available ship observations for the period
March 1-16, 1968. Solid lines are sea surface isotherms (°C.); the isotherms are dashed where data are sparse. Dark hatching outlines areas with positive temper-
ature anomalies {computed from mean sea surface temperatures averaged over 22 years) greater than 1° C.; Ilght hatching shows areas with negative anomalies
greater than 1° C. Sea surface temperature (°C. x 10) averaged for 5-degree squares is plotted above the mean position of the square; sea temperature minus air
temperature difference (°C. x 10) is plotted below the symbol.
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FIGURE 70-MT-4.— Analysis of sea surface temperatures based on averages for 2-degree (latitude-longitude) squares from all available ship observations for the period
March 17-31, 1968. Solid lines are sea surface isotherms (°C.) ; the isotherms are dashed where data are sparse. Dark hatching outlines areas with positive temper-
ature anomalies (computed from mean sea surface temperatures averaged over 22 years) greater than 1° C.; light hatching shows areas with negative anomalies
greater than 1° C. Sea surface temperature (°C. x 10) averaged for 5-degree squares is plotted above the mean position of the square; sea temperature minus air
temperature difference ("C. x 10) is plotted below the symbol.
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FIGURE 70-MC-1.—Analyses of the surface dew-point temperature of the air and total cloud cover based on 2-degree (latitude-longitude) averages from all available
ship observations for the month of February 1968. Solid lines depict the monthly mean total cloud cover in oktas; the lines are dashed where data are sparse.
Dash-dot lines are isotherms of the mean monthly dew-point temperature at 2-degree (°C.) intervals. Areas where |5 percent or more of the ships reported rain
of any type at or within sight of the ship are shaded. Dew-point temperature (°C. x 10) averaged for 5-degree squares is plotted above the mean position of the
square, with total cloud cover (oktas) below and rainfall frequency (%) to the right of the symbol.
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FIGURE 70-MC-2.—Analyses of the surface dew-point temperature of the air and total cloud cover based on 2-degree (latitude-longitude) averages from all available
ship observations for the month of March 1968, Solid lines depict the monthly mean total cloud cover in oktas; the lines are dashed where data are sparse.
Dash-dot lines are isotherms of the mean monthly dew-point temperature at 2-degree (°C.) intervals. Areas where |5 percent or more of the ships reported rain
of any type at or within sight of the ship are shaded. Dew-point temperature (°C. x 10) averaged for 5-degree squares is plotted above the mean position of the
square, with total cloud cover (oktas) below and rainfall frequency (%) to the right of the symbol.
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FIGURE 75-S-v1.—Vertical distribution of salinity (%o) along 119° W.
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FIGURE, 77-8-v6.—Vertical distribution of salinity (%) along 82° W,

February 4-9, 1968.

LATITUDE

400

500

600

800

900

1000

DEPTH (METERS)

794 804 LONGITUDE
0 SNz a7 s 2 LATITUDE 70
ETRL A
a2
33
)\Q
=g
100
/_ 349
g
200 / /
A
}f uf
AV
N
_J \/\ \
U v )Ls 8/
| A
sool® Ao NLA
300 . - I
v ST T Ssae— |
o
400 J,‘-’\\/T\
A
% EL AN
w N RS
o
\ s Vv
e
sool 1
|
800
N
700 — 31_5 /,
1%
800
|
900
100 , . ‘ i
42 36 o 28 25

0

100

200

400

S0

600

800

900

1000

FIGURE 77-5-v4.—Vertical distribution of salinity
(%o) along a northwest-southeast section across
the Panama Bight from Peninsula de
Azuero, Panama, to the coast of Colombia,
February 1-3, 1968. Some contours in the range
31.4 to 34.4 %, have been omitted in order to
avoid excessive crowding near the top of the

chart.

5

77-5-v4.

77-5-v6.

77-8-v8.



DEPTH (METERS)

100

200

300

95k LONGITUDE 901

For |
= T T i T T TR IEA T
FIGURE 77-8-v12.—Vertical distribution
of salinity (%a) along 15° 8.,
April .

300

DEPTH (METERS)

100

200

LONGITUDE | oM
145 LATITUDE
i

o g —

300

400

800

500

1000

. —

JUT ) 132 127 123
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FIGURE 77-8-v3.—Vertical dis-
tribution of thermosteric anom-
aly, 8,, (cl./t.) along the coast
of Panama from 79°57" W. to
80°53 W, February 1, 1968.
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FIGURE 77-8-v4.—Vertical distribution of
thermosteric anomaly, &., (cl./t.) along
a northwest-southeast section across the
Panama Bight from Peninsulade Azuero,
Panama, to the coast of Colombia,
February 1-3, 1968,
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FIGURE 77-8-v12.—Vertical distribution
of thermosteric anomaly, &, (cl./t.)
along 15° 8., April 8-9, 1968.
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FIGURE 77-8-v9.—Vertical distribution of
thermosteric anomaly, 8;, (cl./t.) along
a northeast-southwest section from the
coast of Peru to 14°59" S, 84°56" W.,
February 13-15, 1968.
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FIGURE 77-8-vi.—Vertical dis-
tribution of thermosteric anom-
aly, 8, (cl./t.) along a south-
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of Peru, February 9, 1968.
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FIGURE 77-8-v11.—Vertical distribution of thermosteric anomaly, 8;, (cl./t.) along 88° W., March 30- April 8, 1968,
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FIGURE 77-8-v13.—Vertical distribution of thermosteric anomaly, 8, (cl./t.) along 95° W., March- April 1968, Stations 302-313 were occupied on March 3-4, stations 457-57 | on
April 9-18. The interruption in the contours indicates the 44"2-day interval between stations 313 and 571.
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FIGURE 77-G-v9.—Vertical distribution of the
component of geostrophic veloeity (em./sec.),
relative to 500 db., normal to a northeast - south-
west section from the coast of Peru to 14746’ 8.,
84°20° W, February 13-15, 1968. Dark shading
indicates flow toward the southeast with a
velocity greater than 5 cm./sec.; light shading
indicates flow toward the northwest with a
velocity greater than 5 cm. /sec.
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FIGURE 77-G-v4—Vertical distrib-

ution of the component of geo-
strophic velocity (cm./sec.),
relative to 500 db., normal to a
northwest-southeast section
across the Panama Bight from
Peninsula de Azuero, Panama,
to the coast of Colombia,
February 1-3, 1968. Dark shading
indicates flow toward the north-
east with a velocity greater than
5 em./sec.; light shading indi-
cates flow toward the southwest
with a velocity greater than 5
cm. [sec.
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FIGURE 77-G-v6.—Vertical distribution of the zonal component of
geostrophic velocity (cm./sec.), relative to 500 db., along 82° W.,
February 6-9, 1968. Dark shading indicates eastward flow with a
velocity greater than 5 cm./sec.; light shading indicates westward
flow with a velocity greater than 5 cm. /sec.
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FIGURE 77-G-v10.—Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db., along 85° W.,
February 15-24, 1968. Dark shading indicates eastward flow with a velocity greater than 5 cm./sec.; light shading indicates westward flow
with a velocity greater than 5 cm./sec.
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FIGURE 77-G-v11.—Vertical distribution of the zonal component of geastrophic velocity (cm./sec.), relative to 500 db., along 88° W., March 30- April 8, 1968. Dark
shading indicates eastward flow with a velocity greater than 5 cm. /sec.; light shading indicates westward flow with a velocity greater than 5 cm. /sec.
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FIGURE 77-G-v13.—Vertical distribution of the zonal component of geostrophic velocity (cm./sec.) relative to 500 db., along 95° W., March - April 1968. Dark shading indicates eastward

flow with a velocity greater than 5 cm./sec.; light shading indicates westward flow with a velocity greater than 5 cm./sec. Stations 303-313 were occupied on
459-568 on April 10-18. The interruption in the contours and shading in the vicinity of 12° N. indicates the 44!2-day interval between Stations 313 and 568.
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FIGURE 77-O:-v4,—Vertical distribution
of oxygen (ml./1.) along a northwest-
southeast section across the Panama
Bight from Peninsula de Azuero,
Panama, to the coast of Colombia,

February 1-3, 1968,
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FIGURE 77-Oz-v9—Vertical distribution of
oxygen (ml./L) along a northeast -southwest
section from the coast of Peru to 14°5% S.,
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FIGURE 77-UA-v [0.—Vertical section of the atmoaphere along 85°W., February 16-24, 1968, Solid lines are isotherms of air temperature (°C.).
Dashed lines are isopleths of mixing ratio of the air (g./kg.). Surface air temperature is plotted above surface mixing ratio and below a base
line representing the surface pressure (mb.). The computed height {(m.) of each standard pressure surface is plotted for the northernmost
radiosonde station of the section. At other stations the difference of computed height ‘minus the corresponding height at the northern station is
shown at each standard level.
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FIGURE 77-UA-v6.—Vertical section of the atmosphere along 82° W., February 1-15, 1968. Solid lines are isotherms of air temperature (°C.).
Dashed lines are isopleths of mixing ratio of the air (g./kg.). Surface air temperature is plotted above surface mixing ratio and below a base
line representing the surface pressure (mb.). The computed height {m.) of each standard pressure surface is plotted for the northernmost
radiosonde station of the section. At other stations the difference of computed height minus the corresponding height at the northern station is
shown at each standard level.
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FIGURE 77-UA-v|3.—Vertical section of the atmosphere along 95° W., April 10-18, 1968. Solid lines are isotherms of air temperature (°C.). Dashed lines are isopleths
of mixing ratio of the air (g./kg.). Surface air temperature is plotted above surface mixing ratio and below a base line representing the surface pressure (mb.). The
computed height {m.} of each standard pressure surface is plotted for the northernmost radiosonde station of the section. Al other stations the difference of computed
height minus the corresponding height at the northern station is shown at each standard level.
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FIGURE 77-UA-v11.—Vertical section of the atmosphere along 88° W., March 31- April 9, 1968. Solid lines are isotherms of air temperature (°C.). Dashed lines are isopleths
of mixing ratio of the air (g./kg.). Surface air temperature is plotted above surface mixing ratio and below a base line representing the surface pressure (mb.). The
computed height (m.) of each standard pressure surface is plotted for the northernmost radiosonde station of the section. At other stations the difference of computed
height minus the corresponding height at the northern station is shown at each standard level.
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