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ABSTRACT

Immature magnificent {rigatebirds near Cocas Island.

Fhoto by John H. Taylor, Scripps Institution of Occanography

“This atlas contains charts depicting the distribution of physical, chemical, and biological oceanographic properties and asso-
ciated meteorological properties observed during LASTROPAC. EASTROPAC wasan international cooperative investigation
of the eastern tropical Pacific Ocean (20° N. to 20° 5., 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 cireulation, air-sea interaction, and ecology. The Bureau of Commercial
Fisheries (now National Marine Fisheries Service) was the coordinaling agency, The field work, from February 1967 through
Mareh 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 containing physical oceanographic and meteorological data from the
principal participating ships, 3 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
Bbased 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 ; meteorology ; nutrient chemistry ; phytoplankton standing
stocks and production ; zooplankton and fish larvae ; micronekton ; birds, fish schools, and marine mammals.




UNITED STATES DEPARTMENT OF COMMERCE

Rogers C.B.Morton, Secretary

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Dr. Robert M. White, Adminisfrator

NATIONAL MARINE FISHERIES SERVICE

Robert W. Schoning, Director

EASTROPAC ATLAS

VOLUME 10

BIOLOGICAL AND NUTRIENT CHEMISTRY DATA FROM
PRINCIPAL PARTICIPATING SHIPS

THIRD SURVEY CRUISE, FEBRUARY-MARCH 1968

CUTHBERT M. LOVE, y '\
ROY M. ALLEN, Editors M";' T '.:.?:;‘M
CIRCULAR 330 5 4
WASHINGTON, D.C. \

DECEMBER 1975

by the Superintendent of Documents, U5, Govarnmant Printing Offica, Washingten, D.C. 20612 — Prica $4.75 per vol



COORDINATOR, EASTROPAC PROJECT

ATLAS CONTRIBUTORS

EDITORIAL COMMITTEE

National Marine Fisheries Service
Southwest Fisheries Center
La Jolla, California 92037

WARREN §. WOOSTER, Seripps Institution of Oceanography, June 27, 1966-May 15, 1967
ALAN R. LONGHURST, National Marine Fisheries Service, May 15, 1967-June 30, 1970

ELBERT H. AHLSTROM —National Marine Fisheries Serviee, Fish Larvae
MAURICE BLACKBURN —Scripps Institution of Oceanography, Micronekton
WITOLD L. KLAWE— Inter-American Tropical Tuna Commission, Scombroid Larvae
R, MICHAEL LATURS—National Marine Fisheri

ervice, Zooplankton, Micronekton, Bird and Mammal Observations
FORREST R. MILLER —Inter-American Tropical Tuna Commission, Meteorology
ROBERT W. OWEN, Jr.—National Marine Fisheries Service, Phytoplankton, Oxygen, Mixed Layer Depth

BRUCE A. TAFT—Scripps Institution of Oceanography, I’hysical Oceanography

WILLIAM H. THOMAS— Scripps Institution of Oceanography, Nutrient Chemistry
MIZUKI TSUCHIYA—Scripps Instit
BERNT ZEITZSCHEL—Scripps Institution of Oceanography, Phytoplankton

ion of Oceanography, Physical Oceanography

CUTHBERT M. LOVE, National Marine Fisheries Service
BRUCE A. TAFT, Scripps Institution of Oceanography
R. MICHAEL LAURS, National Marine Fisheries Service

Inter-American Tropical Tuna Commission
% Seripps Institution of Oceanography
La Jolla, California 92037

Seripps Institution of Oceanography
University of California, San Diego
La Jolla, California 92037



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
(NMFES), formerly Burcau of Commercial Fisheries (BCL), was the coordinating agency. The field work, from TFebruary
1967 through March 1968, was divided into seven 2-menth eruise periods.

At a meeting of the EASTROPAC Coordinating Committee held at La Jolla in April 1968, it was decided that the
data derived from the cruises were so numerous as to render classical data reports impractical and that a comprehensive
atlas of the physical and biological results of the project should be praduced instead. The atlas has been divided nto 11
with five volumes containing physical oceanographic and meteorological data from the principal participating
ships, five valumes containing biological and nutrient chemistry data from the same ships, and one volume cor ning all
data from Latin-American cooperating ships and ships of opportunity.

volumes,

Volume 10 contains biological and nutrient chemistry data collected by the principal participating ships during the
third survey cruise period {70-se eruises), February - March 1968, {Beeause of various delays both Washington Cruaise
75 and Roctaway Cruise 77 actually extended well into the month of April). The companion volume presenting the
corresponding physical oceanographic and meteorological data is volume 9. The locations of stations oceupied by principal
participating ships and ships of opportunity are shown in figure 70-TC-a; those occupied by Latin-American cooperating
ships during the same period are shown in figure 70-TC-h.

Information cancerning the history and organization of the EASTROPAC Project, a description of the cruises
undertaken, the program of observations, 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 seientists of the methods used to collect and
process the data upon which the atlas charts are based.

ADDITIONAL ACKNOWLEDGMENTS

Some additional acknowledgments have become necessary since the original introduction was written. Roy M. Allen is
listed therein as one of the draftsmen, Shortly after that time he hecame, in effect, the chief draftsman for the atlas and
also the assistant to the editor. He did some of the drafting for every volume and most, if not all, for volumes 1, 3, and 5
through 10. Tn addition he made a number of significant suggestions concerning Jayout, and he performed important liaison
work with the Government Printing Office concerning various phases of atlas production. He also made editorial
contributions in the form of proofreading and composition of copy for captions and lists of figures. Additional drafting
was performed by Karen E. Rosenberg and Joan Cooley. Lorraine C. g did most of the difficult manuscript

Downi

typing for all volumes. Daniel R. Cayan assisted with processing of some physical oceanagraphic data.

CUTHBERT M. LOVE
Editor
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Abbreviations used in figure designation system

Cruise or cruise period

Property represented

Mnemonic to explain
choice of letiers

Tndicator for vertical sections
or type of horizontal surface

Numbers 11, 12, 13, etc, indi-

cate principal ermises. See

figure 1.

Letters or letter-number com-
binations indicate cruises of
Latin Amcrican cooperating
ships or ships of opportunity,

as fallows :

MZ-4  Yolanda, MZ-4

Mz-5 Yalanda, MZ-5

MZ-6 Yolanda, MZ-6

MZ-7 Defiance, MZ-7

MZB  Tuxpon, MZ-8

H1 Huayaipe-1

H2 Huayaipe-2

Hi Huayaipe-3

ul Unanwe 6702

uz Unanue 6708

us Unanue 6802

Ys Yelcha
MARCHILE V

Y6 Yelcha
MARCHILE VI

Y7 Yelcha
MARCHILE VIT

E6 Esmeralda BE VI

or Oceanographer

CD Charles H. Dazis

T3 Te Vega 13

T4 Te Vega 14

TS Te Vega 15

T6 Te Vega 16

T7 Te Vega 17

Numbers 10, 20, 30, 40, 50, 60,
70, indicate 2-month cruise

T ‘Temperature
S Salinity
3 Thermosieric anomaly (§,)
G Geostrophic veloeity
en concentration
en saturation
ss o the mixed layer
300 cl./1. thermosterie
anomaly surface

AP Acceleration Potential

P Phasphate-phosphorus
St Silieate-silicon

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

Ch  Chlorop
Ph Phacophytin

Primary production

Thickness of the cuphotic layer

sh and cephalopod standing stock
Cr  Crustacean standing stock

Nk Total micronckton standing stock
ZhN

nkton standing stock from
S0-cm. net lauls, night
ZIN Zooplanktan standing stock from

T, net hauls, night

ZhD Zooplankton standing stock from
50-cn. net hauls, day

Z1D  Zooplankton standing stock from
1-m. nt hauls, day

Total fish larv,
Total fish |
Total fish cggs
Total skipj
Total Aur
C  Total Coryphacna larvae
FMN Total myctophid larvae, night hauls
FMD Total myctophid larvae, day hauls
Total ganostomatid and sternoptychid
Jarvae, night hauls
I gonostomatid and sternoptychid
vae, day hauls

ae, day hauls

Zoalankton, half-meter,
Night

Zooplankton, 1-meter,
Night

Zooplankton, half-meter,
Day

Zooplankton, 1-meter,
Yay

Fish Larvae, Night
Fish Larvae, Day

F

Fish, Coryphaenc

Fish, Myctophid, Night

Fish, Myctophid, Day

Fish, Gonostomatid,
Night

h, Gonostomatid, Day

Birds, Flank feedi

BF  Relatve
birds

BF  Relative alundance of fish and
cephalapod-feeding birds

SP Parpoise sightings

SW Whale sightings

ST Tuna school sightings, all cruises

UA  Upper atmosphere meteorology
MW Surface metcorological analysis,
winds and pressure

MC  Surface meteorological analysis,
clouds, dewpoint, temperature

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

RM  Reference map

TC  Track chart

of plank ding

Birds, Fish-feeding

ings, Porpoise
. Whales
gs. Tuna

Meteoralogy, Winds
Meteoralogy, Clouds

Meteorology,
Temperature

vl, v2, ete, indicate vertical
scetions,

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

Number 10 or 100 following
0,84 or horizonal P, Si,
NO,, NO,, or NH, charts
indicates distribution ai that
depth (m.)

5 Distribution at the sea
surface

3300 Distribution on the sur-
face where §,=300 el /1.

ei  Distribution integrated

aver the eupliotic layer
Distribution  integrated
ta 150 m. depth

z Depth of a surface

150i

Number 1 or 2 following SP ar
SW charts indicates one of
twa  G-manth  periods  into
which those ohservations were

Numbers 1 to 4 or 110 6 fol-
lowing MT or MW charts
indicate one of the approxi
mate Zoweek  periods into
which those ohservations were
divided, For all cruise per-
ieds except 40, the MT and
MW charts were drawn for
four 2-week periods. For the
40 cruise period these charts
were drawn for six periods
ranging from 12 1o 16 days
in length, but with several
days overlap between some
periods. Number 1 or 2 fol-
lowing MC charts indicates
anc 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 portraying the latest available information.

FIGURE RM-b.— Reference map of the southern coastal portion of the EASTROPAC area. The topographic shading and
bathymetric contours are approximate only and should not he considered s portraying the latest available informa-
tion.

FIGURE 70-TC-a.— Locations of stations accupied by participating ships in the main portion of the EASTROPAC area
during the third survey period, February - March 1968,

FIGURE 70-TC-b.— Locations of stations eccupied by participating ships in the southern coastal portion of the EASTRO-
during the third survey period, February - March 1968,

Nutrient chemistry— White pages
FIGURE 70-P-10,— Phosphate-phosphorus {g-at./L.} at 10 meters, February - March 1968
FIGURE 70-5i-10.— Silicate-silicon (pg.-at./L.) at 10 meters, February - March 1968,
FIGURE 70-NOjy-10.— Nitrate-nitrogen {pg.-at./1) at 10 meters, February - March 1968,
FIGURE 70-NO,-10,— Nitrite-nitrogen (pg.-at./1.) at 10 meters, February - March 1968,

FIGURE 70-NHy-10.—Ammonia-nitrogen (pg.-at./1.) at 10 meters, February - March 1968, Because the distribution is so
irregular no contours have been drawn. Instead, the concentration at each station is shown.
T 70-P-100.— Phosphate-phosphorus {pg.-at./1.) at 100 meters, February - March 1968

- March 1968,

FIGU]

FIGURE 70-Si-100.—Silicate-silicon (ug.-at./1.) at 100 meters, Febru

FIGURE 70-NOy3-100.— Nitrate-nitrogen {pg-at./1.) at 100 meters, February-March 1968,

FIGURE 70-NH,;-100—Ammonia-nitrogen (pg-at./1.) at 100 meters, February - March 1968. Because the distribution is so
irregular no contours have been drawn, Instead, the concentration at each station is shown.

Phytoplankton — Green pages
FIGURE 70-Ch-s — Chlorophyll-a (mg./m.?) at the sea surface, February - March 1968,
FIGURE 70-Ch-ci.— Chlorophyll-a (mg./m.2) integrated over the cuphotic layer, February - March 1968,

FIGURE 70-Ch-150i— Chlorophyll-a (mg./m.2) integrated from the sea surface 10 150 meters depth,
February - March 1968,

FIGURE 70-Ph-150i— Phacophytin (mg./m.2) integrated from the sea surface to 150 meters depth, Pebruary - March 1968,
FIGURE 70-PP-s.— Primary production (mg. C/m.?/day) at the sea surface, February - March 1968,
FIGURE 70-PP-¢i.— Primary production (mg. C/m.2/day) integrated over the euphotic layer, February - March 1968,

FIGURE 70-EL.—Thickness of the euphotic layer in meters, February - March 1968.

Sightings of birds—Buff pages
FIGURE 70-BP.— Relative abundance of plankton-feeding birds (birds/mile), February - March 1968.
FIGURE 70-BF.— Relative abundance of fish and cephalopod-feeding birds (birds/mile}, February - March 1968,

Zooplankton and micronekton— Blue pages

FIGURE 70-FCp.— Distribution of standing stock (ml./1,000 m.*) of total fish and cephalopods taken in night micronekion
hauls during February - March 1968,

FIGURE 70-Cr.— Distribution of standing stock (ml./1,000m.) of total crustaceans taken in night micronekton hanls
during February - March 1968,

FIGURE 70-Nk.— Distribution of standing stock (ml./1,000 m
during February - March 1968,

) of total micronekton taken in night micronekton hauls

FIGURE 70-ZhN.— Distribution of standing stock (ml./1,000 m*) of zooplankton taken in 50-cm. net hauls at night,
February - March 1968,

FIGURE 70-ZIN.— Distribution of standing stock (ml/1,000m.?) of zooplankton taken in I-m. net hauls at night,
February - March 1968,

FIGURE 70-ZhD.— Distribution of standing stock (ml./1,000m.*} of zooplankten taken in 50-cm. net hauls during the day,
February - March 1968,

FIGURE 70-ZID.— Distribution of standing stock (ml./1,000 m.*) of zooplankton taken in I-m. net hauls during the day,
February - March 1968,

Fish larvae—Yellow pages
FIGURE 70-FL.—Total fish larvae (number/haul} taken in 1-m. oblique plankton hauls during February-March 1968,

FIGURE 70-FE.—Total fish eggs (number/haul} taken in I-m. oblique plankton hauls during February-March 1968,

Nutrient chemistry—White pages
FIGURE 75-P-yl—Vertical distribution of phosphate-phosphorus (pg.-at /1) along 119° W from 21°04 N. to 9234’ N,
February 18-22, 1968,

FIGURE 75-P-v2.— Vertical distribution of phosphate-phosphorus (pg.-at./1) along 119° W, from 15905 N. to 1917 .,
February 20- March 4, 1968,

75-Povd]

FIGURE S
FIGURE 27 R

Vertical distribution of phosphate-phosphorus (ug-at./1) alang 112° W, March 1968 Southern
portion of scction run by Washington, March 7-11: northern portion by Jordan, March 17-26.

at. /1) along 98° W., March 21- April 8 1968, The
ms 205 and 223 in the upper (0-500m.) portion of

FIGURE 75-P-v3.—Vertical distribution of phosphate-phosphorus {pg.-
interruption in the contours indicates a 9-day interval between stati
the section or between stations 204 and 223 in the lower portion.

FIGURE 75-Si-vl.—Vertical distribution of silicate-silicon {pg.-at./1.) along 119° W, from 21°04” N. 10 9°34" N,
February 18-22, 1968,

FIGURE 75-Si-v2—Vertical distribution of silicate-silicon (pg.-at./1.} along 119 W. from 15°05 N. to 19°17° S,
February 20- March 4, 1968,

EU— L
FIGURE 6.

i-vd, v 5 g ¢ - on .

3 %\ ertical distribution of sil ilicon (pg-at./L) along 112° W., March 1908, Southern portion of
"} section run by IVashington, March 7-11; northern portion by Jordan, March 17-26,

FIGURLE 75-Si-v5.—Vertical distribution of silicate-silicon (ug-at,/1.) along 987 W., Mareh 21- April 8, 1968, The

licates a 9-day interval hetween stations 205 and 223 in the upper (0-500 m.} portion

15 204 and 223 in the lower portion,

interruption in the contour:
of the section or between st
FIGURE 75-NOyg-vl.—Vertical distribution of nitrate-nitrogen (pg-at./1.) along 119% W. from 21904 N, to 9934 N,
February 18-22, 1968,
FIGURE 75-NOz-v2—Vertical distribution of nitrate-nitrogen {pg-at./L} along 119° W, from 1505 N. to 19°17 §,,
February 20- March 4, 1968,
-NOz-v4.
76-NOy-v3.

FIGURE —Vertical distribution of nitrate-nitrogen (pg-at./1}) along 112° W, March 1968, Southern portion

of section run by IWashington, March 7-11; northern portion by Jordan, March 17-26.




FIGURE 75-NOjy-v5.—Vertical distribution of nitrate-nitrogen (pg.-at./1.) 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 (0-500 m.) portion
of the section or between stations 204 and 223 in the lawer portion,

FIGURE 75-NOy-vl.—Vertical distribution of nitrite-nitrogen (ag.-at./1.) along 119° W. from 21°04 N. to 9°34 N.,
February 18-22, 1968,

FIGURE 75-NOy-v2—Vertical distribution of nitrite-nitrogen (ug-at./1) along 119° W. from 15205 N. ta 19217 S,
February 20- March 4, 1968,

75-N02-v4.}

FIGURE 76-NOygev3, —WVertical distribution of nitrite-nitrogen (pg.-at./1) along 112° W., March 1968, Southern portion

of section run by Washington, March 7-11 ; northern portion hy fordan, March 17-26.
FIGURE 75-NOy-v5.—Vertical distribution of nitrite-nitrogen (pg-at./1.) 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 (0-500 m.) portion
of the section or between stations 204 and 223 in the lower portion.

Phytoplankton— Green pages

FIGURE 73-Ch-vL.—Vertical distribution of chlorophyll-a (mg./m.?) along 119° W. from 21°46' N. to 9°34' N,
February 18-22, 1068,

FIGURE 75-Ch-v2—Vertical distribution of chlorophyll-a (mg./m.2) along 119° W. from 15905 N. to 20°01" 5.,
February 20- March 4, 1968,

FIGURE 75-Ch-v3.—Vertical distribution of chlorophyll-a {mg./m#) along 20° S., March 4-6, 1968,

7S-Ch-v4}
76-Ch-v3.

FIGURE —Vertical distribution of cholrophyll-a (mg./m.#) along 112° W., March 1968, Southern portion of

section run by Washington, March 7-11; northern portion by Jardan, March 17-26,

FIGURE 75-Ch-v5.—Vertical distribution of chlorophyll-a (mg./m3) along 98° W., March 21-April 8, 1968. The
interruption in the contours indicates a 9-day iterval between stations 205 and 223 in the upper (0-500 m.) portion
of the section, or between stations 204 and 223 in the lower portion.

FIGURE 75-Ph-vl —Vertical distribution of phaeophytin (mg./m.3) along 119° W. from 21°46' N. to 9934’ N.,
February 18-22, 1968,

FIGURE 75-Ph-v2.— Vertical distribution of phaeophytin (mg./m3) along 119° W, from 15°05' N. to 20°01" S.,
February 20- March 4, 1968,

FIGURE 75-Fh-v3.—Vertical distribution of phaeophytin {mg./m.*) along 20° S., March 4-6, 1968,

75'Ph—v4.}

FIGURE 76 ph v

—Vertical distribution of phaeophytin (mg./m.) along 112° W., March 1968, Southern portion of
section run by Washington, March 7-11; narthern portion hy Jordan, March 17-26.

FIGURE 75-Ph-v5.—Vertical distribution of phaeophytin (mg./m.?) 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.

FIGURE 75-PP-v1.—Vertical distribution of primary production (mg. C/m.5/day) aleng 119° W. from 19°16' N. to
11701 ebruary 19-22, 1968. The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 75-PP-v2.—Vertical distribution of primary production (mg. C/m#/day)} along 119° W, from 13°43 N. to
18731" 5., February 21-March 4, 1968. The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 75-T'P-v3—Vertical distribution of primary production {mg. C/m./day) along 20° S., March 5-6, 1968. The
heavy dash-dot line indicates the bottom of the euphotic layer.

PPy .
FIGURE ;ZJ_E?_:;'}—Vcrticnl distribution of primary production (mg. C/m.?/day) along 112° W., March 1968, Southern
' portion of section run by Washington, March 7-11; northern portion by Jordan, March 17-26. The

heavy dash-dot line indicates the bottam of the euphotic layer.

FIGURE 75-PP-v5—Vertical distribution of primary production (mg. C/m.*/day) along 98° W., March 22- 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. The heavy dash-dot line indicates the
bottom of the euphotic layer,

Nutrient chemistry—White pages

FIGURE 76-P-vl.—Vertical distribution of phosphate-phosphorus {pg.-at./L) along a section from Acapuleo to 12° N,
105° W., February 26- 28, 1968,

FIGURE 76-P-v2—Vertical distribution of phosphate-phosphorus (pg.-at./1.) along 105° W,
February 28- March 14, 1968,

FIGURE 76-P-v4.—Vertical distribution of phosphate-phosphorus (gg.-at./1.) along a section from 12° N., 112° W, 10
Manzanillo, March 26-29, 1968,

FIGURE 76-Si-vl.—Vertical distribution of silicate-silicon (pg.-al./1.} along a section from Acapuleo to 12° N., 105° W,

February 26-28, 1968,
FIGURE 76-Si-v2.—Vertical distribution of silicate-silicon (pg.-at./1) along 105° W., February 28- March 14, 1968,

FIGURE 76-Si-v4.—Vertical distribution of silicate-silicon (g.-at./1.) along a section from 12° N, 112° W. to Manzanillo,
March 26-29, 1968,

FIGURE 76-NOg-vl.—Vertical distribution of nitrate-nitrogen (pg-at./1.) along a section from Acapulen to
12° N, 105° W, February 26- 28, 1968,

FIGURE 76-NOgy-v2.—Vertical distribution of nitrate-nitrogen (pg.-at./1.) along 105° W.,
February 28- March 14, 1968,

FIGURE 76-NOg-v4.—Vertical distribution of nitrate-nitrogen (pg-at./L.) along a section from 12° N, 112° W. to
Manzanillo, March 26-29, 1968,

FIGURE 76-NOy-v1—Vertical distribution of nitrite-nitrogen {ug-at./1.) along a section from Acapulco to
12° N.,105° W, February 26- 28, 1968,

FIGURE 76-NOy-v2.—Vertical distribution of nitrite-nitrogen (pg.-at./1.) along 105° W., February 28- March 14, 1968.

FIGURE 76-NOy-vd.—Vertical distribution of nitrite-nitrogen (pg.-at./1.) along a section from 12° N,, 112° W,
to Manzanillo, March 26- 29, 1968,

Phytoplankton— Green pages
FIGURE 76-Ch-vl1 —Vertical distribution of chlorophyll-a {mg./m®) along a scetion. from Acapuleo to 12° N, 1059 W,
February 27 - 28, 1968.
FIGURE 76-Ch-v2Z—Vertical distribution of chlorophyll-a (mg./m.%} along 105° W., February 28-March 14, 1968,
FIGURE 76-Ch-vd4—Vertical distribution of chlorophyll-a (mg./m.*} along a section from 12° N., 112° W. to Manzanille,
March 26-29, 1968,

FIGURE 76-Ph-vl—Vertical distribution of phaeophytin (mg./m.#) along a section from Acapuleo to 12° N., 105° W.,

February 27-28, 1968,

FIGURE 76-Ph-v2—Vertical distribution of phacophytin (mg./m.#) along 103° W., February 28- March 14, 1968,

FIGURE 76-P'h-v4,—Vertical distribution of phacophytin (mg./m*) along a section from 12° N, 112° W. to Manzanillo,
March 26-29, 1968,

FIGURE 76 PP-vl.—Vertical distribution of primary production (mg. C/m.%/day) along a section from Acapuleo to
12° N, 105° W, February 27-28, 1968, The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 76-PP-v2—Vertical distribution of primary production {mg. C/m.%/day) along 105° W.. February 29 March 14,
1968, The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 76-PP-v4—Vertical distribution of primary production (mg. C/m3/day) along a section from 12° N, 112° W,

to Manzanillo, March 26-29, 1968, The heavy dash-dot line indicates the bottom of the euphotic layer.

Nutrient chemistry—White pages

FIGURE 77-P-v2—Vertical distribution of phosphate-phosphorus (pg.-at./1.) across the northern portion of the Panama
Bight from the coast of Colombia to Cabo Mala, Panama, January 31- February 1, 1968,

FIGURE 77-P-v4—Vertical distribution of phosphate-phosphorus (pg.-at./1.) across the Panama Bight from Peninsula de
Azuero, Panama, to the coast of Colombia, February 1- 3, 1968,



FIGURE 77-P-v6—Vertical distribution of phosphate-phosphorus (pg.-at./1.) along 82° W, February 4-9, 1968,

FIGURE 77-P-v7—Vertical distribution of phosphate-phosphorus (pg-at./1.) along a southwest-northeast section from
9°57* 5., 81°49" W to the coast of Peru, February 9, 1968,

FIGURE 77-P-v0.—Vertical distribution of phosphate-phosphorus (pg-at./1.) along a northeast-southwest scction from
the coast of Peru to 14950 S 84°56/ W, February 13-15, 1968,

FIGURE 77-P-v10.—Vertical distribution of phosphate-phosphorus (ug.-at./1) along 85° W., February 15-25, 1968.
FIGURE 77-P-v1l—Vertical distribution of phosphate-phosphorus (pg.-at./1.) along 88° W., March 30- April 8, 1968,

FIGURE 77-P-v13.—Vertical distribution of phosphate-phosphorus (pg.-at./1.) along 95° W., March - April 1968, Stations
302- 313 were occupied on March 3-4; Statiuns 457- 571 on April 9-18,

FIGURE 77-Si-v2—Vertical distribution of silicate-silicon ({pg.-at./.} across the northern portion of the Panama Bight
from the coast of Colombia to Cabo Mala, Panama, January 31- February 1, 1968,

FIGURE 77-Si-v4.—Vertical distribution of silicate-silicon (ug.-at./L) across the Panama Bight from Peninsula de Azuero,
Panama, to the coast of Colombia, February 1-3, 1968,

FIGURE 77-Si-vh—Vertical distribution of silicate-silicon (pag.-at./1.) along 827 W., February 4-9, 1968,

FIGURE 77-Si-v7 —Vertical distribution of silicate-silicon (pg-at./1.} along a southwest-northeast section from 9°57" S.,
81°49 W. to the coast of Peru, February.9, 1968,

FIGURE 77-Si-v9.—Vertical distribution of silicate-silicon {ug.-at./1.) along a northeast-southwest section from the coast
of Peru to 14959 5., 84°56* W., February 13-15, 1968.

FIGURE 77-Si-v10.—Vertical distribution of silicate-silicon (ug.-at./1.) along 85° W, February 15-25, 1968.
FIGURE 77-Si-v11—Vertical distribution of silicate-silicon (pg.-at./1.) along 88% W., March 30- April 8, 1968,

FIGURE 77-Si-v13,—Vertical distribution of silicate-silicon {pg-at./ 1.) along 95° W, March - April 1968. Stations 302-
313 were occupied on March 3-4; Stations 457-571 on April 9-18,

FIGURE 77-NOj-v2—Vertical distribution of nitrate-nitrogen {ug.-at./1.} across the northern portion of the Panama Bight
from the coast of Colombia to Cabo Mala, Panama, January 31- February 1, 1968,

FIGURE 77-NOjy-v4—Vertical distribution of nitrate-nitrogen {ag-at./l.) across the Panama Bight from Feninsula de
Azuero, Panama, to the coast of Colombia, February 1-3, 1968,

FIGURE 77-NOy-v6.—Vertical distribution of nitrate-nitrogen (pg.-at./L) along 82° W., February 4-9, 1968,

FIGURE 77-NOy-v7.—Vertical distribution of nitrate-nitrogen {ag.-at./l) along a southwest-northeast section from
9957 S, 81949 W. to the coast of Peru, February 9, 1968,

FIGURE 77-NOg-v0 —Vertical distribution of nitrate-nitrogen (pg-at./1.) along a northeast-southwest section from the
coast of Peru to 14959 S, 84°56 W, February 13-15, 1968,

FIGURE 77-NO,-v10.—Vertical distribution of nitrate-nitrogen (ag.-at./1.) along 85° W., February 15-25, 1968.
FIGURE 77-NO,-v11—Vertical distribution of nitrate-nitrogen (ug.-at./1.) along 88° W., March 30- April 8, 1968,

FIGURE 77-NOy-v13.—Vertical distribution of nitrate-nitrogen (pg.-at./1.) along 95° W., March- April 1968. Stations
302- 313 were oceupied on March 3-4; Stations 457- 571 on April 9-18.

FIGURE 77-NOa-vZ—Vertical distribution of nitrite-nitrogen (pg.-at./1.) across the northern portion of the Panama
Bight from the coast of Colombia to Caba Mala, Panama, January 31- February 1, 1968

FIGURE 77-NOy-v4—Vertical distribution of nitrite-nitrogen (pg.-at./1) across the Panama Bight from Peninsula de
Azuero, Panama, to the coast of Colombia, February 1-3, 1968.

FIGURE 77-NOa-v6.—Vertical distribution of nitrite-nitrogen {pg.-at./1.) along 82° W, February 4-9, 1968,

FIGURE 77-NOy-v7—Vertical distribution of nitrite-nitrogen (pg.-at./l.) along a southwest-northeast section from
92577 S, 81°4% W. to the coast of Peru, February 9, 1968,

FIGURE 77-NO,-v0 —Verlical distribution of nitrite-nitrogen (pg-at./1.) along a northeast-southwest section from the
coast of Peru to 14°50” S, 84°56' W., February 13-15, 1968,

FIGURE 77-NOy-v10.—Vertical distribution of nitrite-nitrogen (pg.-at./1.) along 85° W, February 15-25, 1968,

FIGURE 77-NOg-vl1.—Vertical distribution of nitrite-nitrogen (pg-at./l.} along 88° W, March 30-April 8 1968.

FIGURE 77-NOj-vl3.—Vertical distribution of nitrite-nitrogen (pg-at./1.) along 95° W., March-April 1968. Stations
302- 313 were occupied on March 3-4; Stations 457-571 on April 9-18.

Phytoplankton— Green pages

FIGURE 77-Ch-v2.—Vertical distribution of chlorophyll-a (mg./m3) across the northern portion of the Panama Bight
from the coast of Colombia to Cabo Mala, Panama, January 31- February 1, 1968

FIGURE 77-Ch-vd.—Vertical distribution of chlorophyll-a (mg./m.?) 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-Ch-v6—Vertical distribution of chlorophyll-a (mg./m3) along 82° W, February 4-8, 1968.

FIGURE 77-Ch-v7.—Vertical distribution of chlorophyll-a (mg./m3) along a southwest-northeast section from 9°4% S,
81905 W. to the coast of Peru, February 9, 1968,

FIGURE 77-Ch-v0.—Vertical distribution of chlorophyll-a (mg./m3) along a northeast-southwest section from the coast
of Peru to 14°46¢ S., 84°20° W., February 13-15, 1968.

FIGURE 77-Ch-v10.—Vertical distribution of chlorophyll-a (mg./m.#) along 85% W., February 15-25, 1968
FIGURE 77-Ch-vl1.—Vertical distribution of chlorophyll-a (mg./m.?) along 88% W., March 30- April 8, 1968.

FIGURE 77-Ch-v13.—Vertical distribution of chlorophyll-a (mg./m.3) along 95° W., March - April 1968, Stations 302-310
were occupied on March 3-4, stations 461-571 on April 10-18. The dashed contours indicate the 45-day interval
between stations 310 and 571,

FIGURE 77-Ph-v2—Vertical distribution of phacophytin (mg./
the coast of Colombia to Cabo Mala, Panama, January 31

#) across the northern portion of the Panama Bight from
ebruary 1, 1968.

FIGURE 77-Ph-vd.—Vertical distribution of phaeophytin {mng./m.*) along a northwest-southeast seetion across the I'anama
Bight from Peninsula de Azuero, Panama, to the coast of Colombia, February 1-3, 1968,

FIGURE 77-Ph-v6—Vertical distribution of phacophytin (mg./m.?) along 82° W., February 4-8, 1968,

TIGURE 77-Phv7—Vertical distribution of phacophytin (mg./m.%) along a southwest-northeast section from 9°43 S,
81°05" W. to the coast of Peru, February 9, 1968.

FIGURE 77-Ph-v®—Vertical distribution of phacophytin (mg./m.#) along a northeast-southwest section from the coast of
Peru to 14°46° 5., 84°20° W, February 13-15, 1968.

FIGURE 77-Ph-v10.—Vertical distribution of phacophytin (mg./m.*) along 85° W, February 15- 25, 1968,

FIGURE 77-Ph-v1l—Vertical distribution of phaeophytin {mg./m.#) along 88° W., March 30- April 8, 1968.

FIGURE 77-Ph-v13.—Vertical distribution of phaeophytin (mg./m.*) along 95° W., March- April 1968. Stations 302-310
were occupied on March 3-4, stations 461- 571 on April 10-18. The dashed contours indicate the 43-day interval
between stations 310 and 571.

FIGURE 77-PP-vd.—Vertical distribution of primary production (mg. C/m.3/day) along a northwest-southeast section
across the Panama Bight from Peninsula de Azuero, Panama, to the coast of Colombia, February 2-3, 1968, The
heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURL 77-PP-v6—Vertical distribution of primary production {mg. C/m.?/day) along 82° W, February 4-8, 1968,
The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 77-PP-v0—Vertical distribution of primary production (mg. C/m.8/day) along a northeast-southwest section
from the coast of Peru to 14%46* S., 84°20’ W., February 13-15, 1968. The heavy dash-dot line indicates the bottom
of the euphotic layer.

FIGURE 77-PP-v10,—Vertical distribution of primary production (mg. C/m.?/day) along 85° W., February 16-24, 1968,
The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 77-PP-vl1.—Vertical distribution of primary production (mg. C/m.%/day) along 88° W., March 30 - April 8, 1968,
The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 77-PP-v13.—Vertical distribution of primary production (mg. s/day) along 95° W.. March-April 1968,
Stations 302- 310 were occupied on March 3-4, stations 461- 571 on April 10-18. The dashed contours indicate the
45-day interval between stations 310 and 571, The heavy dash-dot line indicates the bottom of the euphotic layer.
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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.
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o2 120° T 100° Sl 80° 0%
20"? $ ARy ——Ew
E:— Nm éU) > '. ¢ ;
o 100 N b / séz_-ﬁ;-_/"
4 :: 200 //// / i E
:: ' : 100 ; / 2 : ° T ::
- £ ° o 7 E 100~ _4 =
0° — i “ o & o éoo
|0°E:_ —§|0°
20°§ " i 20°
;Ll|||1||||||!1ill|]|l||||i|||||[l||||||||1|1||||||111111|LJ!||J|1|1|||||=|||||1|||1||||||1|||||i||||||l|1|||||||llll%
130° 120° 110° 100° 90° 80° T0°

FIGURE 70-ZIN.—Distribution of standing stock (ml./1,000 m.?) of zooplankton taken in 1-m. net hauls at night, February - March 1968.

70-ZIN.



90°
..'III||I|I|I|II|I

]
w®
(o]

4

J30° 120° 110° 100°
e R R L R RARARARARNRREARS RAANA €SV L LA L3 L L L A RN RO AR A

20°

1||||||Et||||¥|‘|hi||||x|\||||||\

\ |

/
// / :

,
; /////%/// *

__I|Ill|||l|||l|l‘||I|\|I|I|IiL|I|\|I|i1I|I|I|I|I|I|i||1|||]i]i[l|l|I|\|!|Ii||||I|I|I|l|||I|I|I}I]I|I|I‘I|I|I

Hor

\ —1o°
LN =
10- 3
|

{ 20°
. f
2

||||||i\||EllL|||||||||||||||||z||1|I[J|||||||I|||||I|J||||||||\|||||Jl|l| 1|||||L||i|||‘||z|1\||x!t||J|||||||I|\|||l 70.ZhD.

120° 110° 100° 70°

FIGURE 70-ZhD.— Distribution of standing stock (ml./1,000 m.?) of zooplankton taken in 50-cm. net hauls during the day, February -March 1968.



]
(o]
°
r~
o
°

° o L] an°
10 100 _ 90 80 5

w
(@]
°

<l|]||||]l|||||||||i||ll|I|I|I|I|l|I|||I|I|I|I|I|I|l|||I|I|I|I|I|I‘IIIII]I‘\|I“|I|IiI!I|\‘I|I|I|I|||l||||]l||

20° 20°

v

ni.||||||||||||||||||1||||a||||||||||||k““

10°

0° oﬂ

10°

10°

20°

70-Z1D.

o
o
Cl

l20° 1o® 100° 90° 8o

FIGURE 70-Z | D.— Distribution of standing stock (ml./1,000 m.?) of zooplankton taken in I-m. net hauls during the day, February -March 1968.



°I3 ° 120° 110° 100° 90° 80° 70
T T
30° oI T I T T NUNULBNUBBUUBULLY [T T [T T S
C *85 —
e .22 ]
E « %6 .
20° 29 ]
C H .
— .7 —
I e l8 =
— ° 239 .
- . 262 1
— ® 40 . N
. 334
70
- :I‘g’z . 854%122 w83 .73
C 499
— *28 191 & 184 220, * 110 7 iy
- 17 o 201 . .78
— la, *78 o 105
= * 53 58 ¢*57 « .76 .72
— ® 288 ®i47 * 92 ° 273 * 134
- 0220 *545 a2 .76 e52
o [ » 182 ® 8l
10° |— D .2l .83 *72 si38 ]
. ]
. 459 181334 %157 — ]
- .247 ) .83 1 .
[ o l67 117 ® 384 . * 67 —
e 445 . llg . 284 s 232 ]
- 7298 . 244 «60 * 276 .62 ]
= .i94 e li6 849 esoa . e =
— .97 3z e .223 e 1170 . 320 s 2129 .47 737 36l
303 : '2‘%32 » 289 edzs  *9363 . 55; 142 i
= 386 wild o7l e730 %550 o298 389 eas
- ® 410 .20 *304
L * |75 el * 146 * 356 *596 M
- .82 2458329 pgs .43 287 *10
- 269 e * 202 e2il 405 ei070 38 69
o725 2180 « 200 .07 eai5 0221 .
267 oo . |lslg :3333 .79 & ® 250 290
. o222 @356 & 3l .26 . 146 ° , 36 5608
= o361 s 22 * 50 gy e =1l
- .233 282 % om ° 546 2199 “arz =
— e al 485 *378 4373 ot —
5 233 * 150 ® 399 388 -
® 537 T ® 308 . 273 653 ]
* 27 ® 982 ® 48| *446 49le ]
& . 379 hblid . —=|
55 .l24 «295 el08 6%
- *80 ® 57 » 333
.28 . 107 .02 as7e
I #2257 ®145 259 39
— e57 ell68
- 313 nos
s a6 50 i 204
f—- )20 . .8 . .
_ L4 78 e 3l T ° 366 20 . 3 -
— .07 .65 P o528  *37 150 350 4 8 —_
. 157 . 214 .0 ® 225 .8l o ® 44 118 2486 45
- o4l o2 .89 0219 e22 ¢
- .3 .21
- 23z o 350 - *371 0143 o454 a9,
- ® 146 .25 3 ®95 *96 ”5.'- *s
- . gla .64 ® 155 * 10 ® |70 *98 o 3: ;5 266
. . a7 255 e
I . * 130 :99 sn-gf .|3‘?: 33' ol :::: IZ::: k4 .TB. o
.62 70 .3 266 233 222 489" 156 128
.87 ® 37 09
) .54 a5 .67
_ ® 202 * 164 w6l
- o2l . 242 .49
H * 36 .7l o189
— .18 .23 132e 2 136
202 — s e ® s 8 e e140 Lo
- 70 5137 305457 21 15 98
LG L bbb bbb bin s b bbb bbb b i b 18
130° 120° 11Q° 100° 90° 80° 7

FIGURE 70-FL.—Total fish larvae (number/haul) taken in |-m. oblique plankton hauls during February -March 1968.

30°

20°

10°

20°

70-FL.



o

o

130° g »
o T T T T T TTTTTTTTT
30 "EIE‘|[‘||WII|”iiE1r TII‘I|||\||W!L‘1||‘\|“l[ [Tl;i,_
i " -
= -
= —
C a
— -]
r °353 —
- . 283 ]
20° 300 —20°
ol 85
I . 32 . —
— .ol =
- *33 B
= .l o 549 —
— » 263 s28, 212 77, *17 —
. §2 44 *37 1564 ®232
- . -
— * 303 ‘2.' i 245, 118 —
- 2371 ,* 109 gs 425
- 100 47 4% 396
= 254 pl
— .68 48e
- 54 o
10° .8 . 10
0° — s ile L
— eli6 * 10l
- .57 .87
.7 » 89
- l62 386
- o133 183
- . €8 ’T\
- ey nod
— .38 |76
- 106 o104
= .08 .98
- o145 390
s » 392 43
= 147 247
o [ 77 =18 0°
0° . 255
.56 * 20
o8l » 43
- .27 1228 524
- bl 282.355
— a5 2
_ <108 * 406
— ® 40 .75
w27 * 319
.l 40
- o7l 308 4
- .52 Qe .89
- * 58 2.33-11 .38
. B . 102 .25 g . 372 . 5e 8
10° — .29 .28 it e96 90 206 nze 30 © 10°
[ .5 b .20 .70 v 008
e .22 was *454 .ol 73
.20 it 820 8l o138 *508 03,
= ezl o 355 L o169 ez2e w223 398 , 55
— .7 100 946 2w o535 (728 e a3r
ag g 29 2440 o s e s wese 8235 ITI®" 339
I 27 07 ® 85 54 |gg 98 305 196 e
— .8 e ll4 .4
- .5 20 .|
[ »35 ez Y]
9 * 34 .3
.5 6
.5 ..l; |Ic=|237: ¥
200 0 & s o 0 + 8009 = vt 200
501637 567 B
‘||||[|||||1l|l[E|I||||z||||||J|J|||J|||||||||||||||||||||1L1111|||||M|i|||||||||||l|||||||l|l|||||\|i|||\LI%
130° 120° 11Q° 100° 90° 80° TQ°

FIGURE 70-FE.—Total fish eggs (number/haul) taken in 1-m. oblique plankton hauls during February -March 1968,

70-FE.



LATITUDE

DEPTH (METERS)

o
=1

DEPTH (METERS)

n
=]
o

10N 15N 200 o
100
200
300
EIF ]
FIGURE 75-P-v].—Vertical distribution of phosphate-phosphorus
(pg-at./L) along 119° W, from 21°04' N. to 9°34 N,
February 18-22, 1968,
LATITUDE
10N 1SN 200 n
100
200
36 /\
3 cd L300

X 23 21 19 18 17 16 15 1% 13 12 110 8§ 8 @ 4 2

FIGURE 75-8i-v1.—Vertical distribution of silicate-silicon (ug.-at./1.)
along 119° W. from 21°04' N. to 9°34' N., February 18-22, 1968,

75-P-vl.

75-8i-v1.




DEPTH (METERS)

DEPTH (METERS)

100

200

300 L

100

200

300

LATITUDE

<y
| a
R
- v . 04
. AT
b
o2 b
) f\e W
Py
T
| o=
L/
N/
Wi

08

115 114 11312 117 110 108 108 107 105 105 104 103 102

FIGURE 75-P-v2.—Vertical distribution of phosphate-phosphorus (ug.-at./1.) along 119° W. from 15°05" N. to 19°17" S., February 20-March 4, 1968,

LATITUDE

W 100 S8 9 941 92 90 esss &4 81 77 75 68 o . T

4o 3%

//’
115 114 113112 111 110 10a 108 107 106 ]U;D‘* 103 LU‘? 101 D S ] E 90 88 86 B4 il T 7:3 68 BY B0 56 52 48 4 40 36 34 32 31 29 7B B A 19 18 17 16 15 1
FIGURE 75-8i-v2.—Vertical distribution of silicate-silicon (pg.-at./1.) along 119° W. from 15°05' N, to 1917’ 8., February 20-March 4. 1968,

200

1300

75-Pv2.

75-Si-v2.



DEPTH (METERS)

100

200

300

205

LATITUDE

qu—//\\.
o

Y7/

126 127 128

128 110 13103

133 1]9

!
55 136 137

S
138 139 140 14

\ e

!
26

100

200

];Héd»'m:' 18120 122 14 126 JUJBZIJEEHEWUH’ T4614E 152154 154160 B4 166 'ﬂo 11'2]7—3177-4 176 178150 B2 184 19586 189 190 192 igg
: LT Tee” AT u_ .1 T e
P 2] zz///\\\zzj' E2/// \ / ¥ "
[ NA N\, A &
wo| o /. . — \ 400
N . ! \ e \ \./ L / = /‘
— N
500 5 5 .
| \\\ ) ) ///- 500
! ° ¢ 28
Vo /
600 \ 600
d‘.
-
\ |
- L
700 | 700
- \
a |
800 !
0 x 800
v
S00 900
100d_, -1 . . } : ) P S ] [1000
117 1d120 122 126 132 13814092 1 154 160 166 172173074 178 182 185 1be 92

FIGURE ;2 g vg {-—Vertlcal distribution of phosphate-phosphorus (pg.-at./1.) along 112° W., March 1968. Southern portion

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

75-Pvd.)
76-P-v3.|



DEPTH (METERS)

100 |

200

300

205

-
e

V'

20

126 127 128 fes 150

131132

153 (34 135 136 137

LATITUDE

400

500

Ta0
BOO

i

17 10120 122

1 OUI‘I
75-5i-v4.|
FIGURE 72873 {

—Vertical distribution of silicate-silicon (pg.-at./1.) along |12° W., March 1968. Southern portion of section
run by Washington, March 7-11; northern portion by Jordan, March 17-26.

300
300

400

500

600

~ 700

800

900

1000

75-8i-v4.
76-Si-v3.



DEPTH (METERS)

DEPTH (METERS)

LATITUDE

200

300

Jw 258 Ao A

e F
e g7 A Ta oho
4E 247 248 Mg 250

FIGURE 75-P-v5.—Vertical distribution of phosphate-phosphorus (jg.-at./1.) along 98° W., March 21- April 8, 1968. The interruption in the contours indicates a

Y-day interval between stations 205 and 223 in the upper (0-500 m.) portion of the section or between stations 204 and 223 in the lower portion.

LATITUDE

S N U, R .Y W S L.
188 189 130 191 192 239 240 241 242 243 244 24S 245 24T L

FIGURE 75-8i-v5.—Vertical distribution of silicate-silicon (pg.-at./L.) 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 (0-500 m.) portion of the section or between stations 204 and 223 in the lower port

ion,

75-Pv5.

75-Si-v5,



DEPTH (METERS)

DEPTH (METERS)

LATITUDE

o A0 L BN L 0
100 100
200 200
300 Lt L. . 300
% 23 A1 19 18 17 18 15 14 13 12 11 10 8 8 & ¥
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zanillo, March 26-29, 1968,
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FIGURE 77-P-v4—Vertical distribution of
phosphate-phosphorus (pg.-at.-/l.) across
the Panama Bight from Peninsula de
Azuero, Panama, to the coast of Colombia,
February 1-3, 1968.
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FIGURE 77-Si-v2.—Vertical dis-
tribution of silicate-silicon
(pg.-at./1.) across the northern
portion of the Panama Bight
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° W., February 4-9, 1968,
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FIGURE 77-NOu-v4.—Vertical distribution of
nitrate-nitrogen (pg.-at./l.) across the
Panama Bight from Peninsula de Azuero,
Panama, to the coast of Colombia,
February 1-3, 1968,
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500

500

700

800

900

1000

77-NOQa-v11.



DEPTH (METERS)

100

200

300
300

400

500

600

700

800

900

100

LATITUDE

—-38

1000

457 458 Y 470 478 482 “ube 455 493 503 s11 Sig o7 535, 543 550 556 558 E{E 307

FIGURE 77-NOj-v13.—Vertical distribution of nitrate-nitrogen (pg.-at./1.) along 95° W., March-April 1968. Stations 302-313 were occupied on March 3-4; Stations 457-571 on April 9-18.

77-NQa-v13.




DEPTH (METERS)

200§

o0l

300

98

E

EN

LATITUDE
95 _

400 |

500

600

S00

FIGURE 77-NO:-v6—Vertical distribution of nitrite-nitrogen
(pg.-at./1.) along 82° W., February 4-9, 1968.

(200

400

1600

DEPTH (METERS)

300L
300 _

{

400 |

500

800 |

B0W

45 w2 36

LATITUDE

LONGITUDE

'S

MNo

100

200

400

500

600

o

l800

* lguo

28

5
25

FIGURE 77-NO:-v4.—Vertical distribution of
nitrite-nitrogen (pg.-at./l.) across the
Panama Bight from Peninsula de Azuero,
Panama, to the coast of Colombia,

February 1-3, 1968.

{1000

DEPTH (METERS)

LONG TG W
0 L BN LAT YN g

1
[ =
| " .
o)+, © . - |00
200 ° * |200°
—_—
0l
= 1213 15
300
400 + 400
.
1 .
1
500 .7 |00
600 ° 600
P
f-n:ﬂ 3 700
1
800 : N
[
r
i
900 . © oo
'
[
ood_,_, 100
12 1% 19

FIGURE 77-NQ:-v2.—Vertical dis-

tribution of nitrite-nitrogen
(ug.-at./1.) across the northern
portion of the Panama Bight
from the coast of Colombia
to Cabo Mala, Panama,
January 31-February 1, 1968.

77-NOs-v2.

77-NO=-v4.

T7-NO=-v6.



DEPTH (METERS)

I LONGITUDE | ‘ LONG. BIH  EJH
o 185 45, LATITUDE 0
100 100
200 200
@
&
w
I~
w |
300 S 3001
300 T 300
-
a
In]
&
400 400 . 400
500 . : 500 s00 ] ) _ [smo
500 ¢ ! 600 00 500
.. . o .
700 | . ) 700 700 700
| .
L P
800 | : : 800 800 800
900 | . : 900 500 300
|
wood, o+ v 11000 wod 1000
1y 158 135 132 127 123 118 E 102
FIGURE 77-NO:-v9.—Vertical distribution of nitrite-nitro- FIGURE 77-NO:z-v7.—Vertical dis-
gen (pg.-at./1.) along a northeast-southwest section tribution of nitrite-nitrogen
from the coast of Peru to 14°59" S, 84°56" W., (pg.-at. /1) along a southwest-
February 13-15, 1968, northeast section from 9°57° 5.,

81°49" W. to the coast of Peru,
February 9, 1968.

77-NO2-v7.

77-NO=-+9.




DEPTH (METERS)

300

LAl TUDE

300

400

800

100d

44 147 150 153 156 159 162 165 168 171 174 177 180 14 B8 192 196 200 204 20B 212 216 220 224 228 252 236 240 2ud 262 266 270 2 278

Tay 150 % 162 Tles 1M ja0 7B 1% o 72 220 BT 266 E

FIGURE 77-NOz-v10.—Vertical distribution of nitrite-nitrogen (ug.-at./1.) along 85° W., February 15-25, 1968,

100

200

1300

300

400

600

700

800

300

1000

77-NQe2-v10,



DEPTH (METERS)

LATITUDE

5N 10N 0
" . R

. Py N . 0“02

- 08’

(e )],
. : . . 100
. ) 200
300l - . ) : . . 1300
300 438 435 432 429 426 423 420 417 414 411 408 405 402 398 334 390 386 382 378 374 370 366 362 358 354 350 346 42 339 33 333 330 327 I 321 318 315 300
woo| - L, . . . ) L. ' . 400
5004 . . . . . : . coe . ; 500
6o0] . | : : 600
700 : ’ : 400
800 i : 800
300 . : 900
o0 iy y 2 T , . , . 1000

438 435 429 423 Y17 411 408 405 398 Ja0 182 I 370 366 358 350 3\12 336 330 324 318

FIGURE 77-NOz-v11.—Vertical distribution of nitrite-nitrogen (ug.-at./1.) along 88° W., March 30- April 8, 1968.

77-NO:vI1.




DEPTH (METERS)

LATITUDE

4 0 BN . 10N 1SN g
‘ TR T ]
. A=
ey 04
. j’/- {CJ'G\/" _—
{ v
P uew i \ S/ /
o Y e~
)
- . - '
200 D - . : g = "|200
300 | . ) - P P | " |300
200 4ST 458 4Gl gL 47 470 473 UTE 479 482 483 488 491 495 489 S0 SO7 511 515 518 §23 527 531 535 533 543 S47 550 553 536 3559 566 300

" e o T
I . e : : - a .o 2 T , JK“ " Juon
, ‘ T o B :

500 k . . . : / 047 g 500
i . / A —
. . . i B og )
° . : // 1.0

570 313 310 o7 302

600 : \ : . ' {2 T 600
: ) ‘ < e
- = - & - R . N o
- s W, j -
. . 5 L] \“—-7_7 .
700 R . — 700
. 3 L] . * . - . .
800 . . . . ’ 800
300 . . . ! 300
IUUJ ; : o . . : . 4 . : : , g > 1000
457 458 Bl 470 176 482 458 495 488 503 511 519 527 535 43 550 556 568 313 307

FIGURE 77-NOs-v13.—Vertical distribution of nitrite-nit gen (pg.-at./1.) along 95° W, March-April 1968, Stations 302-313 were occupied on March 3-4; Stations 457-571 on April 9-18,

i 77.NOsv13,
i
- = +




T BOW LONGITUDE 80W LONGITUDE 78K
LATITUDE . Y ! ! .
0 2N 0 BN LATTUDE TN
5 ” . 57 %
W - 7 o
o o o, o LT 3 I N
&5 s0 rEE" 50 % i Bso | ; a— ey
el =
z E / g c.os/
; = T "
E 100 g Leis) Y . 4+ (100 F100) {100
n] I P W
o +
180 150 150 150
150 £ E3 Ed - ES 9 EEY ES 13 c
P = o e g /. 82°W., FIGURE 77-Ch-v4.—Vertical distribution of chloro- FIGURE 77-Ch-v2.—Vertical distribu-
F[GllgeRbE‘u:Zyﬁlt;bi%\é’MMl Retuhocrs ks o e phylla (mg./m.?) along a northwest-southeast tion of chlorophylla (mg./m.?)
t . section across the Panama Bight from Peninsula across the northern portion of the
de Azuero, Panama, to the coast of Colombia, Panama Bight from the coast of
February 1-3, 1968, Colombia to Cabo Mala, Panama,
January 31-February 1, 1968.
LATITUDE =11 B0k LONGITUDE G0W LONGITUDE 78W
i 7 \ ! ;
0 35 55 0 p 8N LamTupE N g q BN LATITUDETN
ey — : TG T | il [ g
= 5 : H H o s ¢ %% % 5 IS. a
- r ' - iy _ 3 :
& iﬁ’%‘# ///////ﬁ ) e E —ols 2 %ﬂﬂgﬁf/ﬁ? L - o 05 .
[ ’//7 Pl fiso | - //4/} Rt 5o | . ~ [s0
= o4 f/) - . & i . ~
g / //// o i y < em— =\ . //m ; g )04 .
5 : - . . N .
Eioo] . ~ —x 100 Fwol 2p /- 4 100 g 100y ' fioo
a & " o e i
150 150 150 150
10 ER % W TR R - I T ® EEY 3 25 @
FIGURE 77-Ph-v6.—Vertical distribution of phaeophytin (mg./m.?) along 82° W., FIGURE 77-Ph-v4—Vertical distribution of phacophy- FIGURE 77-Ph-v2.—Vertical distribu-
February 4-8, 1968, tin (mg./m.%) along a nnﬂhwest—'auuthw( section tion of phaeophytin (mg./m.%)
across the Panama Bight from Peninsula de Azuero, across the northern portion of the
Panama, to the coast of Colombia, February 1-3, Panama Bight from the coast of
1968, Colombia to Cabo Mala, Panama,
January 31-February 1, 1968.
LATITUDE LONGITUDE BOW
i ss 0 0 a _@N LATITUDE ™
T 7 > i yf e T T y 2
E 7 ..,,,;f,,, l'l_J
20 = - 50 Yso 50
T T
E Y
w w
0 100 100 O 100 100

92 80 70 62 39 3

FIGURE 77-PP-v4.—Vertical distribution of primary
production (mg. C/m.?/day) along a northwest-
southeast section across the Panama Bight from
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FIGURE 77-PP-v6.—Vertical distribution of primary production (mg. C/m.?/day)
along 82° W., February 4-8, 1968. The heavy dash-dot line indicates the bottom
of the euphotic layer.
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FIGURE 77-Ph-v9.—Vertical distribution of phaeophytin
(mg./m.?) along a northeast -southwest section from the
coast of Peru to 14°46’ S., 84°20° W., February 13-15,

1968.
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FIGURE 77-PP-v9.—Vertical distribution of primary pro-
duction (mg. C/m.?/day) along a northeast-southwest
section from the coast of Peru to 14°46’ S., 84°20° W .,
February 13-15, 1968. The heavy dash-dot line indicates
the bottom of the euphotic layer.
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FIGURE 77-Ch-v7.—Vertical dis-
tribution of chlorophyll-a
(mg./m.?) along a southwest-
northeast section from 9°43'S,,
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FIGURE 77-Ph-v7.—Vertical dis-
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FIGURE 77-PP-v10.—Vertical distribution of primary production (mg. C/m.?/day) along 85° W., February 16-24, 1968. The heavy dash-dot line

indicates the bottom of the euphotic layer.
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