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ABSTRACT

Immature magnificent {rigatebirds near Cocos Island.

Photo by John H. Taylor, Scripps Institution of Oceanography.

This atlas contains charts depicting the distribution of physical, chemical, and biological nnennngraphnc pmpertm and asso-
ciated meteorological properties observed during EASTROPAC, EASTROPAC wasan ion
of the eastern tropical Pacific Ocean (20° N. to 20° S., and from the west coasts of the American mmm:uts 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
Fisheries (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 operating 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 physical hi logical data from the
principal participating ships, § volumes containing biological and nutrient chesmstry 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 Eollowmg ::tqﬂnu of charts: lempcralure, sallmty and derived
quantities; thickness of the upper mixed layer; dissolved gy ; nutrient ch 'y ; phy standing
stocks and production ; zooplankton and fish larvae; mu:runektun huds fish schools, and marine mammals.
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VOLUME 2

ERRATA
May 1972
FIGURE 14-Hﬂﬂ-vﬂ. The labeling on the latitude scale is incorrect. The tick

mark at the right hand end of the chart should be labeled
9 N instead of 1 5.



FIGURE 46-5-vi.
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VOLUME 5

ERRATA Number 1
November 1972

The two intersecting lines at lower left, below the 34,6
contour, are extransous and should be disrepar ded,
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INTRODUCTION

EASTROPAC was an international cooperative investigation of the eastern tropical Pacific Ocean 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 National Marine Fisheries Service
(NMFS}—the Bureau of Commercial Fisheries {BCF) at the time of the investigations—was the coordinating agency.
The field work, from February 1967 through March 1968, was divided into seven 2-month cruisc periods.

At a meeting of the EASTROPAC Coordinating Committee held at La Jolla in Aprll 968, it was decided lha! the
data derived from the cruises were so numercus as to render classical data reports i | and that a
athas of the physical and biclogical results of the project should be produced instead. The atlas has been divided into 11
volumes, with five volumes containing physical oceanographic and meteorological data from the principal participating
ships, five volumes containing biclogical and nutrient chemistry data from the same ships, and one volume containing all
data from Latin-American cooperating ships and ships of opportunity.

Volume 5 contains physical oceanographic and meteorological data collected mainly by the principal participating
ships during the second survey cruise period (40-series cruises), August-September 1967. The companion volume
presenting the corresponding biological and nutrient chemistry data is volume 6. The locations of stations occupied by
principal participating ships and Latin-American cooperating ships are shown in figures 40-TC-a and 40-TC-b,

Information concerning the history and organization of the EASTROPAC Project, a description of the cruiscs
undertaken, the program of observations, the methods used for preparation of the charts, and remarks on the organization
of the atlas are 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

i

Abbreviations used in figure designation system

Cruise or cruise period

Property represented

Mnemonie to explain
choice of letters

Indicator for vertical sections
or type of horizontal suriace

Numbers 11, 12, 13, etc,
cate principal cruises.
figure 1.

indi-
See

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

MZ4  Yolanda, MZ-4
MZ5  Volanda, MZ5
MZ6  Volanda, MZ-6
MZ7  Defiance, MZ-7
MZB  Tuspan, MZS
1 Huayaipe-1

HZ  Huayaipel
H3 Huayaipe-3

ul Unanue 6702

vz Unanue 6708

uw Unanue 6302

¥5 Yelcho
MARCHILE V

Y6 Yelcho
MARCHILE VI

¥7 Yelcho
MARCHILE VII

E6 Esmerelda BE VI

op Occanographer

CD  Cherles #. Davie

T3 Te Vega 13

T4 Te Feya 14

TS5 Te Vega 15
T6 Te Vega 16
T Te Vega 17

Numbers 10, 20, 30, 40, 50, 60,
70, indicate 2-manth cruise
periods.

T Temperature

5 Salinity

& Thermasteric anomaly (8 )

G Geostrophic velocity

0y  Oxygen concentration

0p5a Oxygen saturation

ML Thickness of the mixed layer

300 cl/t. thermosteric
anomaly surface

5300

AP Acceleration Potential
P Phosphate-phosphorus
Si  Silicate-silicon

NO, Nitrate-nitrogen
NO, Nitrite-nitrogen
NH, Ammoma-nitragen

Ch  Chlorophyll-a
Ph Phaeophytin

PP Primary production

EL  Thickness of the euphotic layer

Fish and cephalopod standing stock
Cr  Crustacean standing stock
Nk Taotal micranekton standing stock
ZhN Zooplankton standing stack from
50-cm. et bauls, night
Zoophankton standing stock from
T, net hauls, night
Zoaplankton standing stack from
Si-cm. net hauls, day
Zooplankton standing stock from
1-m. net hauls, day

FLN Total fish Jarvae, night hauls

Tatal fish larvae, day hauls

FE  Total fish exs

FS  Total skipjack tuna larvae

Total Ausis larvac

FC  Total Coryphaena larvae

FMN Total myctophid Jarvac, night hasls

FMD Total myctophid larvae, day hauls

N Total gonostematid and sternoptychid

larvae, night hauls

FGD Total gonostomatid and sternoptychid

larvae, day hauls

Zooplankton, half-meter,
Night
Zooplankton, L-meter,

i
Zooplankton, half-meter,

Day
Zaoplankton, 1-meter,
Day

Fish Larvae, Night
Fish Larvae, Day

r‘sh Slnp;a:k

|- b Carmamn

Tish, Myctophid, Night

Fish, Myctophid, Day

Fish, Gonostomatid,
Night

Fish, Gonostomatid, Day

Birds, Plank feeding

BP  Relative abund:
birds

BF  Relative abundance of fish and
cephalopod-feeding birds

5P Porpoisc sightings

Whale sightings

ST Tuna school sightings, all cruises

UA  Upper atmosphere meteorology

MW Surface meteoralogical analysis,
winds and pressure

MC  Surface meteoralogical analysis,
clouds, dewpoint, temperature

MT  Surface meteorological analysis,
sea temperature, sea-air temperature
difference, sea temperature anomaly

RM  Reference map

TC  Track chart

Birds, Fish-fecding
Sightings, Porpaise

Sightings, Whales
Sightings, Tuna

Metearalogy, Winds
Meteorology, Clouds

Meteorology,
Temperature

vl, v2, ete, indicate vertical
sections.

Vertical sections are assigned
consecutive numbers within
each cruise which follow the
chronological order in which
the ship ran the sections.

Number 10 or 100 following
0,54 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/1.
¢ Distribution integrated
over the cuphotic layer
Distribution integrated
10150 m. depth

©  Dlepth of a surface

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

Numbers 1 to 4 or 1 to 6 fol-
lowing MT or MW charts
indicate one of the approxi-
mate 2-week periods  into
which those observations were
divided. For all cruise per-
inds except 40, the MT and
MW charts were drawn for
four Z-weelc periods. For the
40 eruise 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
ane of the monthly periods
for which those charts were
drawn.




LIST OF FIGURES

Reference maps and track charts—White pages

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

FIGURE RM-b— Reference map of the southern coastal portion of the FASTROPAC area. The topographic shading and
bathymetric contours are approximate only and should not be considered as portraying the latest available
information.

FIGURE 40-TC-1.—Locations of stations occupied by participating ships in the main portion of the EASTROPAC area
during the second survey period, August-September 1967,

FIGURE 40-TC-b.—Locations of stations occupicd by parti
PAC area during the second survey period, August

ipating ships in the southern coastal portion of the EASTRO-
eptember 1967,

Surface and near-surface properties—Pages of various colors

FIGURE 90-T-s(a).— Temperature (°C.) at the sea surface in the main portion of the
September 1967, These contours are based on Nansen cast data,

FIGURE 40-T-s(b) —Temperature (°C.) at the sea surface in the southern coastal portion of the EASTROPAC area,
August-September 1967, These contours are based on Nansen cast data,

ASTROPAC area, August-

FIGURE 40-ML.—Thickness of the mixed layer in meters, August- September 1967, Dashed lines indicate portions of the
cruise tracks where such data were collected.

FIGURE 40-5-s(a) —Salinity (%o ) at the sea surface in the main portion of the EASTROPAC area, August-
September 1967, These contours are based on Nansen cast data,

FIGURE 40-5-s(b).—Salinity (%) at the sea surface in the southern coastal portion of the EASTROPAC area,
August-September 1967. These contours are hased on Nansen cast data.

FIGURE 40-02-52-10.—Oxygen saturation (%) at 10 meters, August-September 1967, Areas with less than
saluration are shaded,

100%

Properties on isanosteric surfaces—Pages of various colors
FIGURE 40-§300-z.—Depth {m.) of the surface where 8
the intersections of this surface with the sea surfac
PIGURT. 40-5-8300.— Salinity { %) on the surface where §, = 300 ¢l /1., Augs
inlis the interseclions of this surface with the sea surface, The
each isohaline on the chart.

300 ¢l./t., August-September 1967. The zero contours indicate

September 1967, The heavy dashed lines
table shows the temperature corresponding to

FIGURE 40-AP-8300.—Acceleration potential (]./kg.}, relative to 500 db., on the surface where 8, = 300 cl./t., August-
September 1967, The heavy dashed lines indicate the intersections of this surface with the sea surface. For com-
puting aceeleration potential, thermosteric anomaly, 8, was used instead of specific volume anomaly, 5.

FIGURE 40-0,-8300—Oxygen (ml./L.) on the surface where 8, — 300 cl./t, August-September 1967, The heavy dashed
lines indicate the interseetions of this surface with the sea surface,

FIGURE 40-8250-z.— Depth (m.) of the surface where 8, = 250 cl./t., August-September 1967. The zero contours indicate
the intersections of this surface with the sea surface.

FIGURE 40-5-5250.— Salinity (%e¢) on the surface where 8, =250 ¢l./1., August-September 1967, The heavy dashed
lines indicate the intersections of this surface with the sea surface. The table shows the temperature corresponding
1o each isohaline on the chart.

FIGURE 40 AP-8250. Acceleration potential (j./kg.), relative ta 500 db., on the surface where 8, =250 cl./L, August-
September 1967. The heavy dashed lines indicate the intersections of this surface with the sea surface. For com-
puting acceleration potential, thermosteric anomaly, &, was used instead of specific volume anomaly, .

FIGURE 40-0,-6250.—Oxygen (ml./1.) on the surface where 8, — 250 cl./t, August-September 1967. The heavy dashed
lines indicate the intersections of this surface with the sea surface.

FIGURE 40-8200-z.—Depth (m.) of the surface where 8_= 200 ¢l./1., August-September 1967.

FIGURE 40-5-3200.—= ity (%) on the surface where 8,200 ¢l./t., August-September 1967, The table shows the
temperature eorresponding to each isohaline on the chart.

FIGURE 40-AP-5200 —Acceleration patential (j./kg.], relative to 500 dh., on the surface where 8 — 200 el./t., August-
September 1967, For computing acceleration potential, thermosteric anomaly, §,, was used instead of specific volume
anomaly, 8.

FIGURE 40-O5-8200.—Oxygen (ml./L) on the surface where &, =200 cl./t., August-September 1967,

FIGURE 40-8160-z—Depth (m.) of the surface where 8, = 160 el./1., August-September 1967,

FIGURE 40-5-8160.— Salinity (%e) on the surface where 8, — 160 cl./t., August-September 1967, The table shows the
temperature corresponding to each isohaline on the chart.

FIGURE 40-AP-3160.—Aceeleration potential (j./kg.), relative to 500 db., on the surface where 8, =160 cl./t., August-
September 1967, For computing acceleration potential, thermosteric anomaly, 3., was used instead of specific volume
anomaly, 8.

FIGURE 40-02-8160.—Oxygen (ml./1.) on the surface where & = 160 cl./t., August-September 1967,

Meteorology—Blue pages

TFIGURE 40-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 Angust 1-12, 1967, Heavy dashed lines
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.

TIGURE40-MW-2—Analyses of the surface air pressure and surface winds from all available ship observations,

ed over 2-degree (latitude-longitude) squares for the perind August 13-26, 1967. Heavy dashed lines are

hars, Solid lines are streamlines showing the mean r nt direction of wind flow. Light dash-dot lines are
isotachs indicating mean resultant wind specd (kn.). Pressure (mhb.) averaged for S-degree squares is plotted above
the mean position of the square, and resultant wind diy on followed by speed (kn.) is plotted below, The monthly
climatalogical pasition of the intertrop convergence zone is shown hy a wide dashed band.

FIGURE40-MW-3—Analyses of the surface air pressure and surface winds from all available ship observations,
averaged over Z-degree (latitude-longitude) squares for the period August 20-31, 1967, Heavy dashed
isohars. Solid lines are streamlines showing the mean resultant direction of wind flow.
isotachs indicating mean resultant wind speed (kn.}. Pressure (mb.) averaged for

the mean position of the square, and resultant wind direction followed by speed (kn.) is plotted below. The monthly

elimatological position of the intertropical convergence zone is shawn by 1 wide dashed band

are

FIGURE40-MW-4—Analyses of the surface air pressute and surface winds from all available ship cbservations,
averaged over 2-degree (latitude-longitude)} squares for the perind September 1-16, 1967, Heavy dashed lines are

isobars, Solid lines are streamlines showing the mean resultant divection of wind fow. 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.

FIGURE 40-MW-5—Analyses of the surface air pressure and surface winds from all available ship observations,
averaged over 2-degree (latitude-longitude) squares for the period September 10-23, 1967, Heavy dashed | are
isobars, Solid lines are streamlines showing the mean resultant direction of wind flow. Light dash-dot Fines are
isotachs indicating mean resultant wind speed (kn.). Pressure (mb.) averaged for S-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.

FIGURE 40-MW-6.—Analyses of the surface air pressure and surface winds from all available ship observations,
averaged over 2-degree (latitude- longitude) squares for the period September 17-30, 1967, Heavy dashed lines are
isobars, Sulid lines are sireamlines 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.




FIGURE 40-MT-1.—Analysis of sea surface temperatures based on averages for 2-degree (latitude-longitude) squares
from all available ship observations for the period August 1-12, 1967, Solid lines are sea surface isotherms (°C.);
the isotherms are dashed where data are sparse. Dark hatching outlines arcas with positive temperature anomalies
(computed from mean sea surface lemperatures 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 S-degree
squares is plotted above the mean position of the square; sea temperature minus air temperature difference
(°C. x10) is plotted below the symbol.

FIGURE 40-MT-2.—Analysis of sea surface temperatures based on averages for 2-degree (latitude-longitude} squares
from all available ship observations for the period August 13-26, 1967. Solid lines are sea surface uotherms {6 ),
the isotherms are dashed where data are sparse, Dark hatching outlines areas with positive

Temperature and salinity—White pages

FIGURE 45-T-v1.—Vertical distribution of temperature (°C.) along 119° W., August 3-21, 1967. The data from Stations
1-15 were not calibrated against Nansen cast data.

FIGURE 45-T-v2.—Vertical distribution of temperature (°C.} along 10° 5., August 21-23, 1967,

FIGURE 45-T-v5.—Vertical distribution of temperature (°C.} along a section from 12° N., 112° W. to Manzanillo,
September 7-10, 1967,

FIGURE 45-T-vb.—Vertical distribution of temperature (°C.) along 19°30° N. from Manzanillo to 111°25 W.,
ber 13-15, 1967.

(computed from mean sea surface temperatures averaged over 22 years) greater than 1° C.; light hnlthmg shows
areas with negative anomalies greater than 19 C. Sea surface temperature (°C.x 10) averaged for S-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.

FIGURE 40-MT-3.— Analysis of sea surface temperatures based on averages for 2-degree (latitude-longitude) squares
from all available ship observations for the period August 20-31, 1967, 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 hatching shows
areas with negative anomalies greater than 19 C. Sea surface temperature (°C.x10) averaged for S-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.

FIGURE 40-MT-4.—Analysis of sea surface temperatures based on averages for 2-degree (latitude-longitude) squares
from all available ship observations for the period September 1-16, 1967. Solid lines are sea surface isotherms (°C.) 5
the isntherms 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 hatching shows
areas with negative anomalies greater than 19 C. Sea surface temperature (°C.x10) 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 symbal.,

FIGURE 40-MT-5.—Analysis of sea surface temperatures based on averages for 2-degree (latitude- longitude) squares
from all available ship observations for the period September 10-23, 1967, 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 hatching shows
areas with negative anomalics 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 temperalure minus air temperature difference
(°C. x 10) is plotted below the symbol.

FIGURE 40-MT-6.—Analysis of sca surface temperatures based on averages for 2-degree (latitude-longitude) squares
from all available ship abservations for the period September 17-30, 1967, 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 sca 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.x10) averaged for S-degree
squares is plotted above the mean position of the square; sea temperature minus air temperature difference
{°C.x 10) is plotted below the symbaol,

FIGURE 40-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 August 1967. 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 temperature (°C.x 10)
averaged for 5-degree squares is plotted above the mean position of the square, with total cloud cover (oktas)
below the rainfall frequency (%) to the right of the symbol.

FIGURE 40-MC-2Z—Analyses of the surface dew-point temperature of the air and total cloud cover based on 2-degree
(latitude-longitnde) averages from all available ship observations for the month of September 1967. 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. Arcas where 15 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 S-degree squares is plotted above the mean position of the square, with total cloud cover (oktas)
below the rainfall frequency (%) to the right of the symbol.

FIGURE 45-T-v3.—Vertical distribution of temperature (°C.) along 112° W., August 23- September 7, 1967. The interrup-
tion in the contours indicates a 4-day interval between Stations 206 and 282 in the upper (0-500 m.) portion of the
section, or between Stations 202 and 282 in the lower portion.

FIGURE 45-T-v4.—Vertical distribution of temperature (°C.) along 112° W. from 2°27 N. to 2°2% S., August 30-Sep-
tember 1, 1967. These data are part of a special series of obscrvations made during the time interval indicated by
the interrupted contours on figure 45-T-v3.

FIGURE 45-S-vl.—Vertical distribution of salinity (%e¢) along 119° W, August 3-21, 1967. The data from Stations 1-15
were not calibrated against Nansen cast data.

FIGURE 45§ v2— Vertical distribution of salinity (%60) along 10° S., August 21-23, 1967.

FIGURE 45-S-v5.—Vertical distribution of salinity (%) along a section from 12° )
September 7-10, 1967,

FIGURE 45-S-v6.—Vertical dist
September 13-15, 1967,

FIGURE 45-S-v3—Vertical distribution of salinity (%o ) along 112° W, August 23-September 7, 1967. The interruption
in the contours indicates a 4-day interval between Stations 206 and 282 in the upper (0-500 m.) portion of the section,
or between Stations 202 and 282 in the lower portion.

12° W. to Manzanillo,

bution of salinity (%o ) along 19°3(° N. from Manzanillo to 111°25 W,

FIGURE 45.S-vd.—Vertical distribution of salinity (%e) along 112° W. from 227 N. to 2°29" S., August 30- September 1,
1967. These data are part of a special serics of observations made during the time interval indicated by the inter-
rupted contours on figure 45-5-v3,

Thermosteric anomaly and geostrophic velocity—Yellow pages

FIGURL 45-8-v1 —Vertical distribution of thermosteric anomaly, 8, (cl./1.) along 119° W, August 3-21, 1967. The
temperatare and salinity data from Stations 1-15 were not calibrated against Nansen cast data,

FIGURE 45-3-v2.—Vertical distribution of thermosteric anomaly, 8;, {(cl./t.} along 10° S., August 21-23, 1967.

FIGURE 45-8-v5.—Vertical distribution of thermosteric anomaly, §,, (cl./t.) along a section from 12° N, 112° W.
to Manzanillo, September 7-10, 1967.

FIGURE 45-8-v6.—Vertical distribution of thermosteric anomaly, 8,, (cl./t.) along 19°30" N. from Manzanillo
to 111725 W, September 13-15, 1967,

FIGURE 45-8-v3.—Vertical distribution of thermosteric anomaly, 8, (cl./t.) along 112° W, August 23-September 7,
1967. The interruption in the contours indicates a 4-day interval between Stations 206 and 282 in the upper
{0-500 m.} portion of the section, or between Stations 202 and 282 in the lower portion,

FIGURE 45-8-v4.—Vertical distribution of thermosteric anomaly, 8, (cl./t) along 112° W. from 2°27* N. to 2°2% S,,
August 30-September 1, 1967, These data are part of a special series of observations made during the time interval
indicated by the interrupted contours on figure 45-8-v3.

FIGURE 45-G-vl.—Vertical distribution of the zonal component of geostrophic velocity (cm./sec.), relative to 500 db.,
along 119 W., August 3-21, 1967, 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.

FIGURE 45-G-v2—Vertical distribution of the meridional component of geostrophic velocity (cm./sec.), relative to 500
db., along 10° ., August 21-23, 1967. Dark shading indicates northward flow with a velocity greater than 5§ em. /sec. ;
light shading indicates southward flow with a velocity greater than 5 cm./sec.




FIGURE 45-G-v5.—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, September 7-10, 1967, 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.

FIGURE 45-G-v6 —Vertical distribution of the meridional component of geostrophic velocity (cm./sec.), relative to
500 db., along 19°30 N. from Manzanillo to 111°25¢ W., September 13-15, 1967, The dark shading indicates north-
ward flow with a velocity greater than 5 em./see.

FIGURE 45 v3. Vertical distribution of the zonal component of geostrophic velocity (cm./sec.), relative to 500 db.,
along 112° W., August 23-September 7, 1967, Dark shading indicates castward flow with a velocity greater than
5 cm./sec. ; light shading indicates westward flow with a velocity greater than § em, /sec.

Oxygen—Green pages
FIGURE 45-O5-v1.—Vertical distribution of oxygen (ml/1} along 119° W., August 7-21, 1967.

FIGURE 45-Op-v3 —Vertical distribution of oxygen {ml/L) along 112° W., August 23-September 7, 1967, The interrup-
tion in the conteurs indicates a S-day interval between Stations 206 and 283 in the upper (0-500 m.) portion of the
section, or between Stations 202 and 287 in the lower portion.

FIGURE 45-Og-v5.—Vertical distribution of oxygen (ml./1) along a section from 12° N, 112° W. to Manzanillo,
September 7-10, 1967,

FIGURFE 45-Og-v6—Vertical distribution of oxygen (ml./1.) along 19°30 N. from Manzanillo to 111°25 W,
September 13-15, 1967,

Temperature and salinity—White pages

FIGURE 46-T-v1.—Vertical distribution of temperature (°C.) along a section from Acapuleo to 12° N., 105° W.,
August 16-19, 1967.

FIGURE 46-T-v2—Vertical distribution of temperature (°C.) along 105 W., August 19-28, 1967.
FIGURE 46-T-v3 —Vertical distribution of temperature (°C.) along 98° W., August 31- September 6, 1967.
FIGURE 46-T-vd —Vertical distribution of temperature (°C.) along 92° W, September 15-22, 1967.

FIGURE 46-S-v1.—Vertical distribution of salinity (%o ) along a section from Acapuleo to 12° N, 105° W,
August 16-19, 1967,

FIGURE 46-S-vZ—Vertical distribution of salinity (%o} along 105° W., August 19-28, 1967.
FIGURE 46-S-v3.—Vertical distribution of salinity (%oc) along 987 W., August 31-September 6, 1967.
FIGURE 46-S-vd.—Vertical distribution of salinity (%) along 92° W., September 15-22, 1967.

Thermosteric anomaly and geestrephic velocity—Yellow pages
FIGURE 46-§-v1.—Vertical distribution of thermosteric anomaly, &, (cl./1.) along a section from Acapuleo to
12° N, 105° W., August 16-19, 1967.
FIGURE 46-8-v2.—Vertical distribution of thermosteric anomaly, 8, (el./t) along 105° W., August 19-28, 1967,

FIGURE 46-3-v3.—Vertical distribution of thermosteric anomaly, 8,, (cl./t) along 98° W,
August 31-September 6, 1967,

FIGURE 46-8-v4.—Vertical distribution of thermosteric anomaly, 8, (cl./t.) along 92° W. Scptember 15-22, 1967.

FIGURE 46-G-vl.—Vertical distribution of the component of geostrophic velocity {em./sec.), relative to 500 db., normal
to a section from Acapuleo to 12° N., 105%° W, August 16-19, 1967, Dark shading indicates flow toward the south-
east with a velocity greater than 5 cm./sec.; light shading indicates flow toward the northwest with a velocity greater
than 5 cm. /sec.

FIGURE 46-Gv2— Vertical distribution of the zonal component of geostrophic velocity (cm./sec.), relative to 500 db.,
along 105° W., August 19-28, 1967 Dark shading indicates eastward flow with a velocity greater than 5 em./sec.;
light shading indicates westward flow with a velocity greater than 5 cm./sec.

FIGURE 46-G-v3.—Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db,
along 02° W., August 31-September 6, 1967, 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./sec.

FIGURE 46-G-v4 —Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db,
along 92° W., September 15-22, 1967, Dark shading indicates castward flow with a velocity greater than 5 em./scc. ;
light shading indicates westward flow with a velacity greater than 5 cm./sec.

Oxygen—Green pages

FIGURE 46-0g-v1.—Vertical d N, 105° W,

August 16-19, 1967,

bution of oxygen {ml/L) along a scction from Acapuleo to 12°

FIGURE 46.05-v2.—Vertical distribution of oxygen (ml./1.) along 105° W, August 19-28, 1967.
FIGUREA6-Oy-v3.—Vertical distribution of oxygen (ml./1.} along 98° W., August 31-September 6, 1967.

FIGURE 46-Oy-v4.—Vertical distribution of oxygen (ml./1.) alang 92° W., September 15-22, 1967.

Temperature and salinity—White pages

FIGURE 47-T-vl —Vertical distribution of temperature (°C.) across the northern portion of the Panama Bight from the
coast of Colombia to Cabo Mala, Panama, August 1-2, 1967. These contours are based on STD data read from
analog traces.

FIGURE 47-T-v2 —Vertical distribution of temperature (°C.) along a northwest-southeast section in the ceatral portion
of the Panama Bight from Peninsula de Azuero, Panama, to the coast of Colombia, August 3-5, 1967, These con-
tours are based on STD data read from analog traces.

FIGURE 47-T-v3.—Vertical distribution of temperature (°C.} along 1°20" N. from the coast of Colombia to 82° W.,
August 5, 1967, These contours are based on STD data read from analog traces

FIGURE 47-T-v0—Vertical distribution of temperature (°C.) along the coasts of Costa Rica and Nicaragua from
85252 W. to 88°02" W., August 30-31, 1967. These contours are based on STD data read from analog traces,

FIGURIE 47-T-v4 —Vertical distribution of temperature (°C.) along 82 W., August 5-12, 1967, These contours are based
on STD data read from analog traces.

FIGURE 47-T-v6—Vertical distribution of temperature (°C.) along the coast of Peru from 9°22' S, w 12°12" S,
August 13-16, 1967. These contours are based on STD data read from analog traces.

FIGURE 47-T-v5.—Vertical distribution of temperature (°C.) along a southwest-northeast section from 10°09" S,
82000 W to the coast of Pern, Angust 12-13, 1967. These contours are based on STD data read from analog traces.

TFIGURE 47-T-v7.—Vertical distribution of temperature (°C.) along a northeast-southwest section from the coast of Peru
to 15% S, 85° W., August 16-19, 1967. These contours are based on STD data read from analog traces.

FIGURE 47-T-v11.—Vertical distribution of temperature (°C.) alang 15° S., September 10-12, 1967. These contours are
based on STD data read from analog traces.

FIGURE 47-T~v8—Vertical distribution of temperature (°C.) along 85° W., August 19-28, 1967. These contours are based
on STIY data read from analog traces

FIGURE 47-T-v10—Vertical distribution of temperature (°C.) along 88° W, August 31-September 10, 1967. These con-
tours are based on STD data read from analog traces.

FIGURE 47-T-v12—Vertical distribution of temperature (°C.) along 95 W., September 12-23, 1967. These contours are
based on STD data read from analog traces,

FIGURE 47-S-v1 —Vertical distribution of salinity (%6 ) across the northern portion of the Panama Bight from the coast
of Colombia to Cabo Mala, Panama, August 1-2, 1967. These contours are based on STD data read from analog
traces,



FIGURE 47-S-v2—Vertical distribution of salinity {%s) along a northwest-southeast section in the central portion of the
Panama Bight from Peninsula de Azuero, Panama, to the coast of Colombia, August 3-5, 1967, These contours are
based on STD data read from analog traces,

FIGURE 47-5-v3.—Vertical distribution of salinity (%) along 1°20° N. from the coast of Colombia to 82° W., August 5,
1967, These contours are based on STD data read from analog traces.

FIGURE 47-S-v.—Vertical distribution of salinity (%« ) along the coasts of Costa Rica and Nicaragua from 85952 W,
to 88°02° W, August 30-31, 1967, These contours are based on STD data read from analog traces.

FIGURE 47-8-v4.Vertical distribution of salinity (%¢) along 82°
STD data read from analog traces.

W., August 5-12, 1967, These contours are based on

FIGURE 47-8-v6.—Vertical distribution of salinity {%e) along the coast of Peru from 9°22’ . to 12°12” 5., August 13-16,
1967. These contours are based on STD data read from analog traces.

FIGURE 47-S-v5—Vertical distribution of salinity (e ) along a southwest-northeast section from 10°0% S, 82°09° W,
to the coast of Peru, August 12-13, 1967. These contours are based on STD data read from analog traces.

FIGURE 47-S-v7.—Vertical distribution of salinity (%¢) along a northeast-southwest section from the coast of Peru to
15% 5., 85° W, August 16-19, 1967, These contours are based on STD data read from analog traces.

FIGURE 47-5-v11.—Vertical distribution of sal
on STD data read from analog traces.

(%0) along 15° 5., September 10-12, 1967, These contours are based

FIGURE 47-S-v8—Vertical distribution of salinity { %) along 85° W., August 19-28, 1967. These contours are based on
STD data read from analog traces.

FIGURE 47-S-v10.—Vertical distribution of salinity (%e) along 88° W., August 31-September 10, 1967, These contours
are based on STD data read from analog traces,

FIGURE 47-S-v12.—Vertical distribution of salinity (o) along 95° W, September 12-23, 1967, These contours are based
on STD data read from analog traces.

Thermosteric anomaly and geostrophic velocity—Yellow pages

FIGURE 47-8-v1.—Vertical distribution of thermosteric anomaly, §,, (cl./t.) across the northern portion of the Panama
Bight from the coast of Colombia to Cabo Mala, Panama, August 1-2, 1967, These contours are based on STD data
read from analog traces.

FIGURE 47-§-v2—Vertical distribution of thermosteric anomaly, &, (cl/t.) along a northwest-southeast scction in the
central portion of the Panama Bight from Peninsula de Azuero, 'anama, to the coast of Colombia, August 3-5, 1967,
‘These contours are based on STD data read from analog traces.

FIGURF. 47-8-v3—Vertical distribution of thermosteric anomaly, 8., (cl./t.) along 1°20F N from the coast of Colombia to
82° W., August 5, 1967. These contours are based on STIY data read from analog traces.

FIGURE 47-5-v0.—Vertical distribution of thermosteric anomaly, 8, (¢1./t.) along the coasts of Costa Rica and Nicaragua
from 85°52' W, to 88°02" W., August 30-31, 1967. These contours are based on STD data read from analog traces.

FIGURE 47-§-v4—Vertical distribution of thermosteric anomaly, 8, (¢l./t.) along 82° W., August 5-12, 1967. These con-
tours are based on STD data read from analog traces.

FIGURE 47-3-v6—Vertical distribution of thermosteric anomaly, 8,, (cl./t.)} along the coast of Peru from 9°22" S. to
12712 8., August 13-16, 1967, These contours are based on STD data read from analog traces.

FIGURE 4785 —Vertical distribution of thermosteric anomaly, &, (cl/t) along a southwest-northeast section from
10°097 S, 82°09" W. to the coast of Peru, August 12-13, 1967. These contours are based on STD data read from
analog traces.

FIGURE 47-8-v7 —Vertical distribution of thermosteric anomaly, 8, {cl./t.) along a northeast-southwest section from the
coast of Peru to 15° S, 85° W., August 16-19, 1967, These contours are based on STD data read from analog
traces.

FIGURE 47-8-v11—Vertical distribution of thermosteric anomaly, &, (c1./1.) along 15° S, September 10-12, 1967. These
contonrs are based on STD data read from analog traces.

FIGURE 47-3-v& —Vertical distribution of thermosteric anomaly, 8, (cl/t.} along 85° W., August 19-28, 1967, These
contours are based on STD data read from analog traces.

FIGURE 47-8-v10.—Vertical distribution of thermosteric anomaly, 8,, (cl./.) along 88° W., August 31-September 10,
1967. These contours are based on STT data read from analog traces,

FIGURE 47-3-v12.—Vertical distribution of thermosteric anomaly, &, (el./1.) along 95° W., September 12-23, 1967. These
contours are based on STD data read from analog traces.

FIGURE 47-G-vl.—Vertical distribution of the component of geostrophic velocity (em./sec. ), relative to 500 db., normal to
a section across the northern partion of the Panama Bight from the coast of Colombia to Cabo Mala, Panama,
August 1-2, 1967. The dark shading indicates flow toward the northeast with a velocity greater than 5 em./sec.

FIGURE 47-G-v2 —Vertical distribution of the component of geostrophic velocity (em./sec.), relative to 500 db., normal to
a riorthwest-southeast section in the central portion of the Panama Bight from Peninsula de Azuero, Panama, to
the coast of Colombia, August 3-5, 1967. Dark shading indicates 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.

FIGURE 47-G-vZ—Vertical distribution of the component of geostrophic velocity (em./sec. ), relative to 500 db,, normal to
a northeast-southwest section from the coast of Peru to 15° &, 85° W., August 16-19, 1967, The hight shading
indicates flow toward the northwest with a velocity greater than 5 cm./sec.

FIGURE 47-G-v4.—Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db.,
along 82° W., August 6-12, 1967. Dark shading indicates eastward flow with a velocity greater than 5 cm./sec.;
light shading indicates westward flow with a velocity greater than § em./sec.

FIGURE 47-G-v5—Vertical distribution of the component of geostrophic velocity (em./sec.), relative to 500 db., normal to
a southwest-northeast section from 10°0% 5., 82°0% W. w the coast of Peru, August 12-13, 1967, The light shading
indicates flow toward the northwest with a velocity greater than 5 em,/sec.

FIGURE 47-G-vB —Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db.,
along 85° W., August 19-28, 1967. Dark shading indicates eastward flow with a velocity greater than 5 cm./sec.;
light shading indicates westward flow with a velocity greater than § em./sec.

FIGURE 47-G-vl0.—Vertical distribution of the zonal component of geostrophic velocity (em fsce.), relative to 500 db.,
along 88° W., August 31-September 10, 1967. Dark shading indicates eastward flow with a veloeity greater than
5 e /see ; light shading indicates westward flow with a velocity greater than 5 em, /sec.

FIGURE 47-G-v12.—Vertical distribution of the zonal component of geostrophic velocity (cm./sec.), relative to 500 db.,
along 95° W., September 12-22, 1967, 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 47-0g-vl.—Vertical distribution of oxygen (ml./1.) across the northern portion of the Panama Bight from the
coast of Colombia to Cabo Mala, Panama, August 1-2, 1967,

FIGURE 47-0y-v2.—Vertical distribution of oxygen (ml./1.) along a northwest-southeast section in the central portion of
the Panama Bight from Peninsula de Azuero, Panama, to the coast of Colombia, August 3-4, 1967

FIGURE 47-O-v7. —Vertical distribution of oxygen (ml/L} along a northeast-southwest section from the coast of Peru
to 15° S, 85° W, August 17-19, 1967,

FIGURE 47-Oy-v4.—Vertical distribution of oxygen (mL/L} along 82° W., August 6-12, 1967.

FIGURE 47-Og-v5.—Vertical distribution of oxygen (ml./1.) along a southwest-northeast section from 10909 S., 82°0% W.
to the coast of Peru, August 12, 1967,

FIGURE 47-0y-v8—Vertical distribution of oxygen (ml./1.} along 85° W., August 19-28, 1967.
FIGURE 47-Oz-v10.—Vertical distribution of vxygen (ml./L) along 88° W., August 31-September 10, 1967,
FIGURE 47-O;-v12.—Vertical distribution of oxygen (ml./L) along 95° W., September 12-23, 1967,



Meteorology—Blue pages

FIGURE 47-UA-v4.—Vertical section of the atmosphere along 82° W, August 2-12, 1967. 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 radicsonde 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 47-UA-v8.—Vertical section of the atmosphere along 85° W., August 10-31, 1967, 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 carresponding height at the northern station is shawn at each
standard level.

FIGURE 47-UA-v10.—Vertical section of the atmosphere along 88° W., August 31-September 11, 1967. 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.

FIGURE 47-UA-v12.—Vertical section of the atmosphere along 95° W, September 12-22, 1967, Solid lines are isotherms

of air temperature (°C.). Dashed lines are isopleths of mixing ratio of the air (g./kg.). Surface air temperature is
plotied 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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and should not be considered as portraying the latest available information.
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portion of the EASTROPAC area during the second survey period, August-September 1967.
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FIGURE 40-T-s(a).—Temperature (°C.) at the sea surface in the main portion of the EASTROPAC area, August-September 1967. These contours are based on

Nansen cast data.
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FIGURE 40.MT-4.—Analysis of sea surface temperatures based on averages for 2-degree (latitude -longitude) squares from all available ship observations for the
period September |-16, 1967. Solid lines are sea surface isotherms (* C.); the isotherms are dashed where data are sparse. Dark hatching outlines areas with pos-
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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 tempera-
ture minus air temperature difference (° C. x 10) is plotted below the symbol.
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itive temperature anomalies (computed from mean sea surface temperatures averaged over 22 years) greater than 17 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 tempera-
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FIGURE 40-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 avail-
able ship observations for the month of September 1967. 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 o
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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perature (°C.) along 19°30° N. from Manza-
nillo ta 111725 W, September 13-15, 1967,
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FIGURE 46-T-v2— Vertical distribution of temperature (° C.) along 105° W_, August 19-28, 1967.
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FIGURE 46-T-v3.—Vertical distribution of temperature (° C.) along 98° W., August 31-September 6, 1967.
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W., August 19-28, 1967. Dark shading indicates eastward flow with a

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

5 cm./sec.
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FIGURE 46-G-vl.—Vertical distribution of the com-
ponent of geostrophic velocity (em./sec.), relative
to 500 db.. normal to a section from Acapulco to
12°N., 105° W., August 16-19, 1967, 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
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FIGURE 46-O:-v2.—Vertical distribution of oxygen (ml./1.) along 105° W., August 19-28, 1967.

400

500

600

800

900

11000

1054 LONGITUDE 1o
0 12y | LATITOE 15N .
L — T
100
200
2 300
e 300
w
=
ER .
E 4
& oo 400
[=] - . . - - & . " -
500 . s00
e .+ LS LY "
-
600 Ny 600
- Py
\
25
700 RN
800 /\ 800
! 25
g0 900
50,
100 - I _liooo
20 17 13 9 & 2

FIGURE 46-O:-vl.—Vertical distribution ot oxy-
gen (ml./1.) along a section from Acapulco to
1

2°N,

105° W., August 16-19, 1967.

46-O2-vl.

46-02-v2.



DEPTH (METERS)

100

200

300

300

400

500

600

700

800

900

1008

LATITUDE

98

100

102 104

122 124

126128

130

=

kil 8284 =3 92

FIGURE 46-O:-v3.—Vertical distribution of oxygen (ml./.) along 98° W., August

31-September 6, 1967.

96

100

104

108

112

118

120

128

1000

46-O:-v3.



LATITUDE

"

DEPTH {(METERS)

300
00 B3 181 178177 175 173 171 169 167 165 163 (61 159 157 155 153 1hg 147145 143 141 139 (37 I35 13
100 50
. R
400 50, " .
i
500 # B

600

700

800

300

100d

187 183 s s 1n 187 153 159 15 151 147 143 139 135

FIGURE 46-Oz-v4.—Vertical distribution of oxygen (ml./1.) along 92° W., September 15-22, 1967.

400

500

600

700

800

900

1000

46-0:-v4.



DEPTH (METERS)

g6H LONGTUDE 881

0 U{IN LAIIJTLDE L?I‘.‘. 0

e
o
"
Y=
’/\"\_/_ 15

100 100

-~

200 200

o

N
wol 300
258" 261" 263 265 267

FIGURE 47-T-v9.—Vertical distri-

bution of temperature (°C.) along
the coasts of Costa Rica and
Nicaragua from 85°52° W. to
88702 W., August 30-31, 1967.
These contours are based on STD

data read from analog traces.
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FIGURE 47-T-v3.—Vertical distri-

bution of temperature (°C.) along

1720’ N. from the coast of Colom-
bia to 827 W., August 5, 1967.
These contours are based on STD
data read from analog traces.
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FIGURE. 47-T-v2.—Vertical distribution of

temperature ("C.) along a northwest-
southeast section in the central portion of
the Panama Bight from Peninsula de
Azuero, Panama, to the coast of Colombia,
Aungust 3-5, 1967. These contours are
based on STD data read from analog traces.
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FIGURE 47-T-vl.—Vertical distri-

bution of temperature ("C.) across
the northern portion of the Pan-
ama Bight from the coast of
Colombia to Cabo Mala, Panama,
August 1-2, 1967. These con-
tours are based on STD data read
from analog traces.
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FIGURE 47-T-v11.—Vertical distribution of tem-
perature (“C.) along 157 5., September 10-12,
1967. These contours are based on STD data

read from analog traces.
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FIGURE. 47-T-v7.—Vertical distribution of temperature
(°C.) along a northeast-southwest section from the
coast of Peru to 157 S., 857 W., August 16-19, 1967.
These contours are based on STD data read from analog
traces.
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FIGURE 47-T-v5.—Vertical distribution

of temperature (°C.) along a south-
west-northeast section from 10°09" 3.,
§2°09° W. to the coast of Peru,
August 12-13, 1967, These contours
are based on STD data read from

analog traces.
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FIGURE. 47-S+v9.—Vertical dis-
tribution of salinity (%o ) along
the coasts of Costa Rica and
Nicaragua from 85°52° W.
to 88°02" W., August 30-31,
1967. These contours are based
on STD data read from analog
traces.
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FIGURE 47-S-v3.—Vertical dis-
tribution of salinity (%o) along
1°20° N. from the coast of
Colombia to 82° W, August 5,
1967. These contours are based
on STD data read from analog

traces.
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FIGURE 47-S-v2.—Vertical distribution of salin-
ity (%o¢) along a northwest-southeast section
in the central portion of the Panama Bight from
Peninsula de Azuero, Panama, to the coast of
Colombia, August 3-5, 1967. These contours
are based on STD data read from analog traces.
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FIGURE 47-3-v1 —Vertical distribution

of salinity (%¢) across the northern
portion of the Panama Bight from the
coast of Colombia to Cabo Mala, Pan-
ama, August 1-2, 1967. These con-
tours are based on STD data read from

analog traces.
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FIGURE 47-S-v6.—Vertical distribution
of salinity (%o) along the coast of
Peru from 9°22° 8. to 12°12" S,
August 13-16, 1967. These contours
are based on STD data read from ana-
log traces.
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FIGURE. 47-3-v4—Vertical distribution of salinity (%o) along
827 W., August 5-12, 1967. These contours are based on STD

data read from analog traces.
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FIGURE 47-5-v11.—Vertical distribution of salin-
ity (%o) along 15° S., September 10-12, 1967.
These costours are based on STD data read from
analog traces.
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FIGURE 47-8-v7.—Vertical distribution of salinity
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the coast of Peru 1o 157 S., 85° W., August
16-19, 1967. These contours are based on STD
data read from analog traces.
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FIGURE 47-8-v9.—Vertical dis-
tribution of thermosteric anom-
aly, 81, (cl./t) along the
coasts of Costa Rica and Nic-
aragua from 85°52" W. to
88°02° W., August 30-31,
1967. These contours are based
on STD data read from analog

traces.
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FIGURE 47-6-v3.—Vertical dis-
tribution of thermosteric anom-
aly, 81, (cl./t.) along 120" N.
from the coast of Colombia to
82°W., August 3, 1967. These
contours are based on STD
data read from analog traces.
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FIGURE 47-8-v2.—Vertical distribution of ther-
mosteric anomaly, 81, (cl./t.) along a north-
west -southeast section in the central portion
of the Panama Bight from Peninsula de Azuero,
Panama, to the coast of Colombia, August 3-5,
1967. These contours are based on STD data
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FIGURE 47-d-v6.—Vertical distribution
of thermosteric anomaly, &1, (cl./t.)
along the coast of Peru from 9°22' S,
to 12712 5., August 13-16, 1967.
These contours are hased on STD data
read from analog traces.
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FIGURE 47-8-v4.—Vertical distribution of thermosteric anom-
aly, 81, (cl./t.) along 82° W., August 5-12, 1967. These
contours are based on STD data read from analog traces.
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FIGURE 47-5-v1 1.—Vertical distribution of ther-
mosteric anomaly, &1, (cl./t.) along 15° S.,
September 10-12, 1967. These contours are
based on STD data read from analog traces.
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FIGURE 47-§-v7.—Vertical distribution of ther-
mosteric anomaly, &7, (cl./t.) along a north-
east-southwest section from the coast of Peru
to 157 8., 85° W., August 16-19, 1967. These
contours are based on STD data read from
analog traces.
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FIGURE. 47.8-v5.—Vertical distribution

of thermosteric anomaly, &, (cl./t.)
along a southwest-northeast section
from 10°09" 8., 82°09" W. to the coast
of Peru, August 12-13, 1967. These
contours are based on STD data read

from analog traces.
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FIGURE. 47-G-v7.—Vertical distribution of the

component of geostrophic velocity (cm./sec.).
relative to 500 db., normal to a northeast -south
west section from the coast of Peru to 15° 5.,
85° W., August 16-19, 1967. The light shading
indicates Aow toward the northwest with a
velocity greater than 5 em. /sec.
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FIGURE. 47-G-v2.—Vertical distribution of the

component of geostrophic velocity (cm./sec.),
relative to 500 db., normal to a northwest-
southeast section in the central portion of the
Panama Bight from Peninsula de Azuero, Pan-
ama, to the coast of Colombia, August 3-5,
1967. Dark shading indicates fow 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.
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FIGURE 47-G-vl.—Vertical distribution
of the component of geostrophic veloc-
ity (em./sec.), relative to 500 db.,
normal 1o a section across the northern
portion of the Panama Bight from the
coast of Colombia to Cabo Mala, Pan-
ama, August 1-2, 1967. Dark shading
indicates flow toward the northeast
with a velocity greater than 5 cm. /sec.

47-Gvl.

47-G-v2.

47-Gv7.



824 LONGITUDE 80K

o 105 LATITUDE
?'5
Nw
%

100 100
_2m 200
143
i
[}
=
w
=
T
E
o
w
[=}

300 300

400 400

500 500

103 107 n

FIGURE. 47-G-v5.—Vertical distri-
bution of the component of geo-
strophic velocity (cm./sec.),
relative to 500 db., normal to a
southwest-northeast section from
10°09° S., 82°09" W, to the coast
of Peru, August 12-13, 1967,
The light shading indicates Aow
toward the northwest with a
velocity greater than 5 cm./sec.
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FIGURE 47-G-v4.—Vertical distribution of the zonal component
of geostrophic velocity (em./sec.), relative to 500 db., along
827 W., August 6-12, 1967. Dark shading indicates castward
flow with a velocity greater than 5 cm./sec.; light shading
indicates westward flow with a velocity greater than
5 ¢, /sec.
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FIGURE 47-G-v8.—Vertical distribution of the zonal component of geostrophic velocity (cm./sec.), relative to 500 db., along 85° W.,
August 19-28, 1967, Dark shading indicates eastward How with a velocity greater than 5 cm. /sec.; light shading indicates westward
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FIGURE 47-G-v10.—Vertical distribution of the zonal component of geostrophic velocity (em./sec.), relative to 500 db., along 88° W,
August 31-September 10, 1967, Dark shading indicates eastward How with a velocity greater than 5 em./sec; light shading indicates
westward flow with a velocity greater than 5 cm. /sec.
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FIGURE. 47-G-v]2.—Vertical distribution of the zonal component of geostrophic velocity (em./sec.}, relative to 500 db., along 95° W.,
September 12-22, 1967. Dark shading indicates eastward flow with a velocity greater than 5 em. /sec.; light shading indicates westward
flow with a velocity greater than 5 cm. /sec.
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FIGURE 47-Oz-v7.—Vertical distribution of oxy-
gen (ml./1.) along a northeast-southwest sec-
tion from the coast of Peru to 15° 5., 85° W.,
August 17-19, 1967.

DEPTH (METERS)

804 LONGTUDE &
LATITUDE ™ g

~

B4 T9W LONG
BN LAT 7ng

<

{

{\Q\&

100

>

DEPTH (METERS)

ol A 300
3 12 28 o] i
o 2 B
[ : .
1
1 .
400 | Tt 7 lym
>~ - :
1 = 25
1 \ " @ = L
1 25
500 500
} i - s
{ . 25
I\ R
500 ] . 600
{ -
fy
Y
+78 .
200 200

)

|

1 -

1 .

800 | 800

|

1

1 -

900 900

100 1000

FIGURE 47-Oz-v2.—Vertical distribution of oxy
gen (ml./L) along a northwest-southeast sec-
tion in the central portion of the Panama Bight
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FIGURE 47-Qz-vl.—Vertical dis-
tribution of oxygen (ml./L)
across the northern portion of
the Panama Bight from the
coast of Colombia to Cabo
ll‘l;zlt;. Panama, August 1-2,
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FIGURE 47-0:v5—Vertical distri-
bution of oxygen (ml./l.) along
a southwest-northeast section
from 10°09’ S., 82°09° W. to the
coast of Peru, August 12, 1967.
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FIGURE, 47-O:-v4.—Vertical distribution of oxygen (ml./L)
along 82° W., August 6-12, 1967.
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FIGURE, 47-UA-v4.—Vertical section of the atmosphere along 82° W., August 2-12, 1967. Solid lines arc 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
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FIGURE 47-UA-v8—Vertical section of the atmosphere along 85° W., August 19-31, 1967. Solid lines are isotherms of air temperature (°C.). Dashed lines are
isopleths of mixing ratio of the air (g./kg.). Surface air temperaturs is plotied 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 dif-
ference of computed height minus the corresponding height at the northern station is shown at each standard level.
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FIGURE 47-UA-v12.—Vertical section of the atmosphere along 95° W., September 12-22, 1967. 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 pres-
sure (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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