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ABSTRACT

Tmmature magnificent frigatebirde near Cocos Island,

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

This atlas contains charts depicting the distribution of physical, chemical, and biological oceanographic properties and asso-
ciated metenralogical properties observed during EASTROPAC. EASTROPAC wasan international cooperative investigation
of the castern tropical Pacific Ocean {20° N. to 20° S., and from the west coasts of the American continents to 119° W.)
which was intended to provide data necessary for a more effective use of the marine resources of the area, especially tropical
tunas, and also to increase knowledge of the acean 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 containing physical oceanographic and metcarological data from the
principal participating ships, 5 volumes containing biological and nutrient chemistry data from the same ships, and 1 volume
containing all data from Latin American cooperating ships and ships of opportunity. Extensive use was made of a computer
and automatic plotter in preparation of the atlas charts. Methods used to collect and process the data upon which the atlas is
based are described in detail by the contributors of the following categories of charts: temperature, salinity, and derived
quantities; thickness of the upper mixed layer; dissolved oxygen; meteorology ; nutrient chemistry; phytoplankton standing
stocks and production ; zooplankton and fish larvae ; micronekton ; birds, fish schools, and marine mammals,
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FIGURE 50- 8500-2. There should be a 25 m contour in the vicinity of 8°8., B5"W.
The chartlet below shows its location:
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FIGURE &0-5-wi. The short unlabeled line at a depth of 170 m befween stations

207 and 213 is extraneous and should be disregarded.

1The heavy contour which intersects the sea surface at 8. 1°N
and 9, 7*N should be labeled 33, 5.



FIGURE 50-5-v5.

FIGURE 50=5=v&,

FIGURE OP-5-v4.

FIGURE QP-0g~-vl.
FIGURE OP-09-v3.
FIGURE OFP-02=v4.

FIGURE OP-0z-vl.

FIGURE OP=02=v3,

FIGURE 60-5-v3.
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December 1973

The closed heavy contour at a depth of 50-100m  in the
vicinity of 19-2%5 should be labeled 35.0. The heawy
contour which intersects the sea surface at 2. 29N and
4, 39N should be labeled 34.0.

The heavy contour which intersects the sea surface at
6.89N and 7.7°N should be labeled 33.0.

The dot at the sea surface near 10° N is not a eontour
and should be disregarded.

The whole numbered contours (1.00, 2.00, ete.) on
these charts have not been accanted with heavier lines
a5 i= the case with other oxygen sections in this and
other volumes.

The contour at the top center of the chart should be
labelad 5.50 instead of 55.0.,

Some of the contours near the surface are incorrectly
labaled. The short contour at the very top, in the
vicinity of 208 should be labeled 5.25. The contour
immediately below it should be labeled 5.00. The
next contour down (the first one to extend across the
whole section) should be labeled 4.75 instead of 4. 50,

The small heavy contour which intersects the sea surface
twice In the vicinity of 15. 69N should be labeled 33.5.

VOLUME 1
INTRODUCTION ---- Page 9, Paragraph 2, Line 1 now reads ". . . 20 cm
diameter Secchl disc.", this should read ", . . 30 cm

diameter Secchi dise."
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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 ccology. The Mational 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 cruise 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 produced instead. The atlas has been divided into 11
volumes, with five volumes containing physical oceanographic and meteorclogical data from the principal participating
ships, five volumes containing biological and nutrient chemistry data from the same ships, and one volume containing all
data from Latin-American cooperating ships and ships of opportunity.

Volume & contains biclogical and nutrient chemistry data collected by the principal participating ships and
Oceanographer during the third and fourth monitor cruise periods: cruise 50, October-November 1967, and cruise €0,
December 1967-January 1968, The companion volume presenting the corresponding physical oceanographic and meteoro-
logical data is volume 7. The locations of stations occupied by participating ships are shown in figure 50-TC and figure

Information concerning 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 scientists of the methods used 1o collect and
process the data upon which the atlas charts are based,

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 letters

Indicator for vertical sections
or type of horizontal surface

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

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

MZ4  Yolonda, MZ-4
MZ5  Yolanda, MZ-5
MZ6  Volonda, MZ-6
MZ7  Defance, MZ-7
MZ8  Tuvpan, MZ-8
H1 Huayaipe-1
H2 Huayaipe-2
H3 Huayaipe-3

u1l Unanue 6702
uz Unanue 6708
u3 Unanue 6802

Y5 Yelcho
MARCHILE V
Y6 Yelche
MARCHILE VI
¥7 Yelcho

MARCHILE VII
E6 Esmeralda BE V1

OP  Occanographer
cD Charles H. Davis
T3 Te Vega 13

T4 Te Vega 14

TS Te Vega 15

T6 Te Vega 16

7 Te Vega 17

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

periods.

Soe wma

2
0,5
ML
5300

21D

FLN
FLD
FE
FS
FA
FC
FMN
FMD
FGN

FGD

BP
BF
sp
W
ST
UA
MW
MC

MT

RM
TC

Temperature

Salinity

Thermasteric anomaly (8,)

Geostrophic velocity

Oxygen concentration

Oxygen saturation

Thickness of the mixed layer

300 c1./1. thermosteric
anomaly surface

Acceleration Potential

Phosphate-phosphorus
Silicate-silicon
Nitrate-nitrogen
Nitrite-nitrogen
Ammonia-nitrogen

Chlorophyll-a
Phacophytin
Primary production
Thickness of the eupl

tic layer

Fish and cephalopod standing stock
Crustacean standing stock
Total micronekton standing stock
Zooplankton standing stock from
M-em. t hauls, night
Zooplankton
T-m. net hauls, o
Zooplankton standing stock from
50-cm. net hauls, day
Zooplankton standing stock from
1-m. net hauls, day

Total fish larvac, night hauls

Total fish larvae, day hauls

Total fish eags

Total skipjack tuna larvac

Total Auris larvae

Total Coryphaena larvae

Total myctophid larvae, night hauls
Total myctophid larvae, day hauls
Total gonostomatid and sternoptychid

larvae, night hanls

Zooplankton, half-meter,
Night

Zooplankton, 1-meter,
Night

Zooplankton, hal-meter,
Day

Zooplankton, 1-meter,
Day

Fish Larvae, Night

Fish Larvae, Day

Fish, Skipjack

Fish, Awxris

Fish, Coryphacna

Fish, Myctophid, Night

Fish, Myctophid, Day

Fish, Gonostomatid,
Night

Total id and P
larvae, day hauls

kton-feedi

Fich, id, Day

Birds, Plank feed

Relative abundance of pl
birds

Relative abundance of fish and
cephalopod-feeding birds

Porpoise sightings

Whale sightings

Tuna school sightings, all cruiscs

Upgper atmosphere meteoralogy
Surface meteorological analysis,
winds and pressure
Surface meteorological analysis,
clouds, dewpoint, temperature
Surface meteorological analysis,
sea temperature, sea-air temperature
difference, sea temperature anomaly

Reference map
Track chart

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

Meteorology,
Temperature

vl, v2, etc, indicate vertical
sections.

Vertical sections are assigned
conseentive numbers within
cach cruise which follaw the
chronological arder in which
the ship ran the sections.

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

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

face where §,=300 ¢l /t.
ei Distribution integrated
over the euphotic layer

1501 Distribution integrated
to 150 m. depth
z  Depth of a surface

Number 1 or 2 following SF or
SW charts indicates one of
two 6-month periods inta
which those abscrvations were
divided

Numbers | to 4 or 1 to 6 fol-
lowing MT or MW charts
indicate onc of the appre
mate  2-week periods into
which thase obscrvations were
divided. For all cruise per-
iods except 40, the MT and
MW charts were drawn for
four 2-week periods. For the
40 eruisc period these charts
were drawn for six periods
ranging from 12 to 16 days
in length, but with several
days overlap between some
periods. Number 1 or 2 fol-
lowing MC charts indicates
one of the monthly periods
for which those charts were
drawn,
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Reference maps and track charts—White pages

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.

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

FIGURE 50-TC.—Locations of stations occupied by participating ships during the third monitor period,
October - November 1967.

FIGURE &0-TC.— Locations of stations occupied by participating ships during the fourth monitor period,
December 1967-Jahuary 1968,

Nutrient chemistry—White pages
FIGURE 50-P-10.— Phosphate-phosphorus (ug-at./1) at 10 meters, October-November 1967.
FIGURE 50-5i-10.— Silicate-silicon (pg.-at./1.) at 10 meters, October- November 1967,
FIGURE 30-NOj-10.—Nitrate-nitrogen (pg.-at./1.) at 10 meters, October- November 1967.
FIGURE 50-NO,-10.—Nitrite-nitrogen (ag.-at./1.} at 10 meters, October-November 1967.

FIGURE 50-NHy-10.—Ammonia-nitrogen {pg.-at./1.) at 10 meters, October - November 1967. Because the distribution is so
irregular no contours have been drawn. Tnstead, the concentration at cach station is shown.

FIGURE 50-P-100.— Phosphate-phosphorus (ug.-at./1.) at 100 meters, October- November 1967,
FIGURE 50-8i-100.—Silicate-silicon (ug-at./1) at 100 meters, October- November 1967,
FIGURE 50-NOy-100.— Nitrate-nitrogen (pg-at./1} at 100 meters, October-November 1967,

FIGURE 50-NHz-100.—Ammonia-nitrogen (pg.-at./1) at 100 meters, October- November 1967. Because the distribution is
5o irregular no contours have been drawn. Instead, the concentration at each station is shown.

Phytoplankton— Green pages
FIGURE 50-Ch-s.—Chlorophyll-a (mg./m3} at the sea surface, October- November 1967.
FIGURE 50-Ch-¢i

FIGURE 530-Ch-150i.—Cholorphyll-a (mg./m.2) integrated from the sea surface to 150 meters depth,
October - November 1967,

FIGURE 50-Ph-1505.— Phaeaphytin (mg./m.2) integrated from the sea surface to 150 meters depth,
Qctober-November 1967.

FIGURE 30-PP-s— Primary productions (mg. C/m.?/day} at the sea surface, Octaber- Navember 1967.

Chlorophyll-a (mg./m.2} integrated over the euphotic layer, October -November 1967,

FIGURE 50-PP-ei.— Primary production {mg. C/m.’/day‘) integrated over the euphotic layer, October- November 1967,
FIGURE 50-EL.—Thickness of the euphotic layer in meters, October - November 1967,

Sightings of birds— Buff pages
FIGURE 50-BP.— Relative abundance of plankton-feeding birds (birds/mile), October- November 1967,
FIGURE 50-BF.— Relative abundance of fish and cephalopod-feeding birds (birds/mile), October-November 1967.

Zooplankton and micronekton—Blue pages

FIGURE 50-FCp.— Distribution of standing stock (m1./1,000 m.2) of total fish and cephalopods taken in night micronckton
hauls during October - November 1967,

FIGURE 50-Cr.— Distribution of standing stock (ml./1,000 m.%) of total crustaceans taken in night micronekton hauls
during October- November 1967,

FIGURE 50-Nk.— Distribution of standing stock (ml./1,000 m.*) of total micronekton taken in night micronekton hauls
during October- November 1967,

FIGURE 50-ZhN . —Distribution of standing stock (ml/1,000 m.?) of zooplankton taken in 50-cm. net hauls at night,
October- November 1967, East of 92° W, the displacement volume for each station is shown because there are not
sufficient data to contour,

FIGURE 50-ZIN.— Distribution of standing stock (ml/1000 m.3) of zooplankton taken in 1-m. net hauls at night,
Qctober-November 1967. East of 92° W, the displacement volume for each station is shown because there are not
sufficient data to contour,

FIGURE 50-ZhD.— Distribution of standing stock (ml./1,000 m.?) of zooplankton taken in 50-cm. net hauls during the day,
October-November 1967, East of 92° W. the displacement volume for each station is shown because there are not
sufficient data to contour.

FIGURE 50-ZID— Distribution of standing stock (ml./1,000 m.3) of zooplankton taken in 1-m. net hauls during the day,
October - November 1967, Fast of 92° W. the displacement volume for each station is shown because there are not
sufficient data to contour.

Fish larvae—Yellow pages

FIGURE 50-FLLN.—Total fish larvae (number/haul) taken in 1-m. oblique plankton hauls at night during
Octaber - November 1967.

FIGURE $0-FLD.—Total fish larvae (number/haul) taken in I-m. oblique plankton hauls during the day,
October-November 1967

FIGURE 50-FE.—Total fish eggs (number/haul) taken in 1-m, oblique plankton hauls during October - November 1967.

FIGURE 50-FS.—Total skipjack tuna, Katsuwonus pelamis, larvae (number/haul} taken in 1-m. oblique plankton hauls
during October- November 1967,

FIGURE 50-FA.—Total frigate mackerel, Auris, larvae (number/haul) taken in 1-m. oblique plankton hauls during
October-November 1967.

FIGURE 50-FC.—Total dolphin (fish), Coryphaena, larvae {number/haul) taken in l-m. oblique plankton hauls during
October-November 1967,

FIGURE 50-FMN.—Total myctophid larvae (number/haul} taken in I-m. oblique plankton hauls at night during,
October - November 1967,

FIGURE 50-FMD.—Total myetophid larvae (number/haul} taken in I-m. oblique plankton hauls during the day,
October-November 1967.

FIGURE 50-FGN.—Total gonostomatid and sternoptychid larvae (number/haul) taken in I-m. oblique plankton hauls at
night during October- November 1967,

FIGURE 50-FGD.—Total gonostomatid and sternoptychid larvae (number/haul) taken in 1-m. oblique plankton hauls
during the day, October-November 1967,

Nutrient chemistry—White pages
FIGURE 50-P-vl.—Vertical distribution of phosphate-phosphorus (pg-at./L) along 119°10¢ W,, October 20-29, 1967,

FIGURE 50-P-v2.—Vertical distribution of phosphate-phosphorus (pg-at./L) along 112°100 W,
Oectober 30-November 4, 1967.

FIGURE 50-P-v3.—Vertical distribution of phosphate-phosphorus (pg.-at./1.) along a section from 12° N., 112°10 W. to
Manzanillo, November 4-7, 1967,

FIGURE 50-P-v4 —Vertical distribution of phosphate-phosphorus (ug.-at./1.) along a section from Acapulco to 12° N,
105710 W, November 11-13, 1967.

FIGURE 50-P-v5.—Vertical distribution of phosphate-phosphorus (pg-at./1.) along 105°10¢ W., November 13-18, 1967.
FIGURE 50-P-v6.—Vertical distribution of phosphate-phoshorus (pg-at./1.) along 98°10¢ W., November 20-27, 1967.
FIGURE 50-Si-vl.—Vertical distribution of silicate-silicon (ug.-at./1.) along 119°10 W., October 20-29, 1967.



FIGURE 3

i-v2.—Vertical distribution of silicate-silicon {pg-at./1.) along 112°10° W., October 30- November 4, 1967,

Vertical distribution of silicate-silicon (ug-at /1) along a seetion from 129

'3 N, 1129100 W, 1o
nillo, November 4-7, 1967,

FIGURE S0-Si-vd —Vertical distribution of silicate-silicon {puge-at /L) slong asection from Aeapulen 1o 12° N,
105210 W., November 11-13, 1967,

FIGURE 50-5i-v5.—Verti
FIGURE 50-Si-v6,—V'e
FIGURI 30-NOy-

ul distribution of silicate-silicon {pg-at, /Ly along 1059100 W., November 13-18, 1967,

ival distribution of silicate-silicon {pg-nt/1} along 98°10° W, November 20-27, 1967,

I—Vertical distribution of n

te-nitrogen (pg-at /L) along 119100 W, October 20-29, 1967,

2—Vertical distribution of nitrate-nitrogen (pge-al/L) along 1122100 W, October 30- November 4, 1967,

3.—Vertical distribution of nitrate-nitrogen (ug-at./1) along a section from 120 N., 112°10¢ W. 1o
wember 4-7, 1967,

0-NO v Vertical distribution of nitrate-nitrogen {pg-at./1) along asection from Acapuleo 1o 12° N,
105710 W, November 11-13, 1957,

FIGURE 50-NOy-v5
FIGLU

~Vertical distribution of niteate-nitrogen (pg-at./1) along 105°10F W., November 13-18, 1967,

NOgvh—Vertieal distribution of nitrate-nitrogen (pg-at./1) along 98°10° W., November 20-27, 1967,
FIGURE 50-NOu-vL.—Vertical disteibution of nitrite-nitrogen {pg-at /L) along 1199107 W, Octaber 20-29, 1907,
FIGURE 50-NOp-v2.—Vertical distribution of nitrite-nitrogen (pg.-at./1.) along 112°10 W.,

October 30- November 4, 1967,

FIGURIZ30-NOu-v3—Vertieal distribution of niteite-nitrogen (g, al./L} alemg a section from 127 N, 112°100 W. to
Manzanillo, November 4-7, 1967,

FIGURE S0-NO,-v4,—Vertical distribution of nitrite-nitrogen (pg-at/1) along a seetion from Acapuleo to 12° N.,

105°10° W, November 11-13, 1067,

PIGURE 50-NOg-v5—Vertical distribution of nitrite-nitrogen (pe-at./L) along 1052100 W., November 13-18, 1967,

TPLGURE S0-NOu-v6— Vertical distribution of nitrite-nitrogen (pg-at. /1) along 98210 W., November 20-27, 1967,

Phytoplankton—Green pages
FIGURE 50-Ch-v1 —Vertical distribution of chlorophyll-a (mg/m) along 119210 W, October 20-28, 1907,
FIGURE S0-1'h-v]— Vertieal distribution of phacophytin (myg./m.*) along 119910 W., October 20-28, 1967,
FIGURE 50-1"]*v1 .~

The heavy dash-dot line in

bution of primary production {mg. C/m.4/day ) aleng 119°10° W, Octaler 20-28, 1967,
wes the holtom of the euphotic layer,

3.8
FIGURE 50-Ch-v2.—Vertical distribution of chlorophyll-n (mg /o) along 112°10° W, October 30- November 4, 1967,
FIGURHE S0-Ph-v2—Vertical distribution of phacophylin {mg./m5} wlong 1127100 W., October 30-November 4, 1967,
TGURE S0P 102 Vertieal dis

Nowvember 4, 1967, The |

ibution of prim:

production {mg. C/m.2/day) along 112°10° W., Octoher 31-

vy dash-dot Tine indicates the bottom of the euphotic Tayer,

FIGURIE 30-Ch-v3—Vertieal distribution of chlorophyll= (mg./m®) along @ section from 12° N., 112°10° W. to
Manzanillo, November 4-7, 1067,

FIGURIE 50-Ph-v3—Vertical distribution of phacophytin (mg./m.%) along a section from 12° N., 112°10" W. to
Manznillo, November 4-7, 1967,

FIGURE S0-PPvd—Vertical distribution of primary production (mg, C/m2/day) along a scetion from 120 N,

1122107 W. 10 Manzanillo, November 5-7, 1967, The heavy dash-dol Tine indicates the hottom of the euphotic layer.

FIGURIE 50-Chv4.—Vertical distribution of chloraphylla (mg./m.%} along @ section from Acapuleo o 12° N.,
105710 W, November 11-13, 1967,

FIGURE 50-1h-vd—Vertical distrilbution of phacophytin (my./m %) along a seetion from Aeapule to 12° N, 105°10" W,
November 1113, 1967,

FIGURE 50-I"1-vd —Vertical distribution of primary production {(mg. C/m.
105710" W., November 12-13, 1967, The heavy dash-dot line indicates th

3 along a section from Acapuleo to 12° N.,
iottom of the euphotic

T.

FIGURE S0-Ch-vS—Vertical distribution of chlorophyll-n (mg/mct ) along T05°10° W, Novenber 13-18, 1967

FIGURI 50-1h-v5.—Vertical distribution of phacophytin (me/m. ) along 105210 W, November 13-18, 1067,

FIGURI 50-1'P-v5.—Vertieal distrit
November 14-18, 1967, The |

tie

of primary produetion (mg. C/m./day) along 105910¢ W,
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Nutrient chemistry—White pages

Py L—Vertical distrilution of phosphate-phosphorus (-t /1) along a noriheast-southwes! seetion from the
ast of T'eru 10 127 S,, 852 W., Noverber 14-15, 1967,

FIGURIZOP-Si-vT—Vertical distribution of silicate-silicon (pg-at,/1) along a northeast-sunthwest section from e coast
of Peru to 129 & 852 W, November 14-15, 1967,

FIGURE OP-1"v2—Vertieal distribution of phosphate-phosphorus (g

ALY along 8% W, November 15-19, 1967,

FIGURE OP-Siv2—Vertival distribution of si

te-silicon ( pgoal/1L) along 857 W, Novermber 1519, 1967,
FIGURT.
T
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FIGURE OP-P
FIGLUTRIE Of*-*

OP-P-v3—Vertical distribution of phosphate-phosphorus ¢ ug-at /L) along a northeast-sonthwest seelion from the
R59W. 10 37 5,927 W, November 10-21, 1967,

ertienl distribution of silicate-silicon {pg-at /L) along o northenst-southwest seet

L0 3% 5., 92° W, November 19-21, 1967,

from  the

f—Vertical distribution of phosphate-phosphorus (pe-at /1) along 92° W, November 21-26, 1967,
A—Vertieal distribution of silicate-silicon {pg-at./1) along 92° W., November 21-26, 1967

FIGURE ODP-N¢ —Vertical distributi
eoast of Peruto 1228, 852 W, Noy

v oof nitrate-nitrogen {ug.
mber 14-15, 1967,

ALY along a northeast-southwest seetion from the

FIGURE OP-NOa-vl.—Vertical distribution of nitrite-nitragen (g -at./1) along 2 northeast-sonthwest section from the
coastof Peruta 12° 5., 852 W, November 14-15, 1967,

FIGURE OP-NOy-v2,
).

Vertical distribution of nitrate-nitrogen (pgr-at./L) alemg 852 W, November 15-19, 1967,

~v2—Vertieal distribution of nitrite-nitrogen (pg-at./1) along 85° W, November 15-19, 1967,

FIGURE OP-N

FIGURE OP-NOy-v3—Vertical distribution of nitrate-nitrogen {per-al. /1) along a northenst-sotthwest seetion from the
Equator at 85 W t0 3% 5., 92° W., November 19-21, 1967,

FIGURE OP-NOy-v3.—Vertical distribution of nitrite-nitrogen {pg.-at, /L) along a northes
Equator at 85 W. to 3° 8., 92° W, November 19-21, 1967.

st

-southwest section from the

FIGURE O1-NOy-v4 —Vertical distribution of nitrate-nitrogen {pg-at. /L) along 92° W., November 21-26, 1967
FIGURE O1-NOu-vd.—Vertical distribution of nitrite-nitrogen {pg.-at./1.) along 92° W, November 21-26, 1967,

Phytoplankton— Green pages

FIGURE OP-Ch-vl.—Vertical distribution of chlorephyll-a (mg./m.5} along a northeast-southwest section from the const
of Peru to 127 S, 852 W., November 14-15, 1967,

FIGURE OP-I'h-vl.—Vertical di
of Peru to 12° S, 85° W

ribution of phacophytin (mg./m.*) along a northeast-southwest section from the coast
Vovember 14-15, 1967,

FIGURE OP-PP-vl.—Vertical distribution of primary production {mg. C/m2/day) along a northeast-southwest seclion
from the coast of Peru to 127 S, 85% W, November 14-15, 1967, The heavy dash-dat line indicates the botton of the
euphotic layer,

FIGURE OP-Ch-v2.—Vertieal distribution of chloraphyli-a (mg./m. %) along 85° W., November 15-19, 1967,
FIGURE OP-Ph-v2—Vertical distribution of phacophytin (mg./m.*) along 85° W., November 15-19, 1067,

FIGUREQP-I'PvZ—Vertical distribution of primary production (mg, C/m.*/day) along 85% W., November 15-18, 1967,
The heavy dash-dot line indicates the bottom of the euphotie layer.



TIGURE OP-Ch-v3—Vertical distribution of chlorophyll-a (mg./m.*) along a northeast-southwest section from the Equator
at 857 W, to 37 5, 92° W., November 19-21, 1967

FIGURE GP-Ph-vd—Vertical distribution of phacophytin (mg./m.#) along a northeast-southwest seetion from the Equator
at 83% W, to 37 W., November 19-21, 1967,

FIGURIE OP-PP-v3.Vertical distributior
from the Equator at 85° W, 10 3°
of the euphotic layer.

of primary production {mg. C/ma/day) along a northeast-southwest section
S.,92° W, November 19-21, 1967, The heavy dash-dot Jine indicates the bottom

FIGURE OP-Ch-vd—Vertical distribution of chlorophyll-a {mg. /m#) along 92 W, November 21-26, 197,
1967,

FIGURE OP-Ph-vd—Vertical i

ibution of phacophytin (mg./m.*) along 92° W., November 21-26,

FIGURE OP-PI-vd,—Vertical distribution of primary production (mg. C/m#/day) along 92° W, November 21-26, 1967,
“The heavy dash-dot line indicates the bottom of the euphatic layer.

Nutrient chemistry—White pages

FIGURE 60110, Phosphate-phosphorss {pg-ai./1) at 10 meters, December 1967-January 1968,

FIGURE 60-

0. Silicate-silicon {pg-at, /L) at 10 meters, December 1967-January 1968,

FIGURE 60-NOg-10—Nitrate-nitrogen (pgre-at /Ly at 10 me

L De

enber 1967 January 1968,
FIGURE 60-NO.-10—Nitrite-nitrogen (pg-at./L) at 10 meters, December 1967- January 1968,

rary 1968, Decause the distribution
st

FFIGURE 60-NHy-10—Ammonia-nitrogen (pg-at/L) at 10 meters, December 1967-
is so irregular no contours have been drawn, Tnstead, the concentrati

on is shown.

FIGURE 60-1-100.—hosphate-phosphorus {pg.-at./1.) at 100 meters, December 1967-January 1968,

FIGU R 1E-60-5i-100.

Silicate-Silicon {pg-at./L) at 100 meters, December 1967- January 1968,

FIGURE 60-NOy-100—Nitrate-nitrogen {pg-at./1.) at 100 meters, December 1967 January 1968,

FIGURE 60-N13-100—Ammania nitrogen { pg
is so itregular no contours have been dra

A1) at 100 meters, December 1967- January 1968, Recause the di
en. Instead, the concentration at cach station is shown,

Phytoplankton—Green pages
FIGURE 60-Ch-s.—Chlorophyll-n (mg./m.*) at the sea surface, December 1967- January 1968,
FIGURE 60-Ch-¢i.—Chlorophylla {mg /m.2) integrated over the enphotic layer, December 1967-January 1968,

FIGURE 60-Ch-150i— Chlarophyll-a (mg /m.2) integrated from the sea surface to 150 meters depth,
December 1967 January 1968,

FIGURE 60-Th-150i.—Phaeophytin (mg./m.2) integrated from the sea surface to 150 meters depth,
Pecember 1967- January 1968,

FIGURE 60-1"l-s— Primary production {mg, C/m.%/day) at the sea surface, December 1967-January 1968,

FIGURE 60-1'P-ei—Primary production (mg. C/m.2/day) integrated over the cuphotic layer,
December 1967-January 1968,

FIGURE 60-111.—Thickness of the cuphatic Tayer in meters, December 1967 January 1968,

: L+

Zoopl Blue pages

kton and

FIGURE of total fish and cephalopods taken in night micronekton

hav
FIGURE 60-Cr—Distribution of standing stock (ml./1,000 m.%)
during December 1967- January 1968

01— Disteibution of standing stock (ml. /1,000 1
during December 1967-January 1968,

mekton hauls

of tolal crustaceans taken in night mic

of total micronekton taken in night micronekion hauls

FIGURE 60-Nk. Distribution of standing stock (ml./1,000 m.#)
during December 1967 January 1968,

FIGURI 60-Zh N.— Distribution of standing stock (ml/1,000 m*) of zooplankton taken in 50-cm, net b t night,

December 1967- January 1968,

v

FIGURE 60-ZIN.—Distribution of standing stock  (mL/1L000 m*) of zooplankton taken in T-m. net hauls at night,
December 1967- January 1968,

FIGURE 60-ZhD.—Distribution of standing stock {ml/1,000 m#) of zooplankton faken in 50-cm. net hauls during the
day, December 1967 [anuary 1968,

FIGURE 60-Z1D.— Distribution of standing stock (ml/1,000 m.5) of zooplankton taken in 1-on. net hauls during the day,
December 1967- January 1968,

Fish larvae —Yellow pages

FIGURE 60-FLLN.—T¢
Diecember 1967-

1l fish Jarvae (number/haul) taken in 1-m, oblique plankton hauls at night during
uary 1968,

FIGURE 60-FLID.—Total fish lurvae (number/haul) taken in 1-m. oblique plankton hauls during the day,
Decembier 1967~ January 1968,

FIGURE 60-F I
I

otal fish cggs (number/haul) taken in 1-m. oblique plankton hauls during December 1967-January 1968,

URE 60-FS—Taotal skipjack tuna, Kaisuivomus pefamis, laryae (number/haul) taken in 1-m. oblique plankton hauls
during December 1967- January 1968,
FIGURE 60-F A —Total frigate mackerel, Awris, larvae {number/haul) taken in 1-m. oblique plankton hauls during
December 1967-January 1968,
FIGURE 60-1FC.—Total dolphin (fish), Coryphacna, larvae (number/haul) taken in 1-m. oblique plankton hauls during
December 1967- January 1968,

FIGURE 60-FMN.—Total mystophid larvae (number/haul) taken in 1-m. oblique plankton hauls at night during
December 1967- January 1968,

FIGURE 60-FMD—Tatal myctophid larvac (number/haul) take
December 1967- January 1968,

in 1-m. oblique plankton hauls during the day,

FIGURE 60-FGN.—Taotal gonostomatid and sternoptychid Tar
night during December 1967-January 1968,

ae (number/haul) taken in 1-m. obligue plankton hauls at

FIGU

60-FGD—Total gonostomatid and sternoptychid larvie (number/haul) taken in T-m. oblique plankion hauls
during the day, December 1967-January 1968,

Nutrient chemistry — White pages
TFIGURE 60-1-vl.—Vertical distribution of phosphate-phosphorus (gg-at/1) along 118745 W., December 21-31, 1967,

FIGURE 60-P-v2—Vertieal distribution of phosphate-phosphorus (pg-at./1) along 111945 W, January 1-6, 1968
FIGURE 60-P-v3.—Vertical distribution of phusphate-phosphorus (gg-al./1.} along a section from 12° N, 111%48 W, to
Manzanillo, January 6-9, 1968,

FIGURE 60-1-v4 —Vertica
104245 W, Tanue

FIGURE 60-1v5.—Vertical distribution of phosphate-phosphorus (pg-at./1) along 104°45° W, January 15-21, 1968,

distribution of phosphate-phosphorus (ug-at./1) along a section from Acapuleo to 12° N,
13-15, 1968,

FIGURE 60-I"-v6.—Vertical distribution of phosphate-phosphorus (gg-al./L) along 97945 W., January 22-29, 1968,
FIGURE 60-Si-v1.—Vertical distribution of silicate-silicon (pg.at./1.) along 118245 W,, December 21-31, 1967,

FIGURE 60-Si-v2,—Vertical distri

ion of st -silicon

(pg-at,/1) alomg 111745 W, Touary 1-6, 1968,
N., 111945 W. to

FIGURI 60-Si-v3.—Vertical distribution of silicate-silicon

Manzanillo, January 6-9, 1968,

(gt /1) along o section from 12°

FIGURE 60-Si-vd.—Vertical distribution of silicate-silicon

104745 W, January 13-15, 1968,

(ug-at,/1.) along a seetion from Acapuleo o 12° N,

FIGURE 60-Si-v5.—Vertical distribution of silic

(pg-at,/1) along 104745 W, JTanuary 15-21, 1968,
FIGURE 60-Si-vh.—VYertical distribution of silicate-silicon (pg-al./1) along 97°45° W, Tanuary 22-29, 1968,

FIGURE 60-NOg-vl —Vertical distrilbution of nitrate-nitrogen (pg-at./L) adong 118745 W, December 21-31, 1967,



FIGURE-60-NOg-v2.—Vertical distribution of nitrate-nitrogen (pg.-at./1.) along 11145 W, January 1-6, 1968,

FIGURE 60-NOjy-v3.—Vertical distribution of nitrate-nitrogen (pg.-at./l.) along a section from 12° N., 111°45 W., to
Manzanillo, January 6-9, 1968,

FIGURE 60-NOg-v4 —Vertical distribution of nitrate-nitrogen (pg.-at./1.) along a section from Acapuleo to 12° N.,
104°45° W, January 13-15, 1968.

FIGURE 60-NOjy-v5.—Vertical distribution of nitrate-nitrogen (pg.-at./1.) along 104°45" W, January 15-21, 1968.
FIGURE 60-NOg-v6.—Vertical distribution of nitrate-nitrogen (ag.-at./1.) along 97°45' W., January 22-29, 1968.
FIGURE 60-NOy-v1.—Vertical distribution of nitrite-nitrogen (ug.-at./1.) along 118°45 W., December 21-31, 1967,
FIGURE 60-NOy-v2.—Vertical distribution of nitrite-nitrogen (pg.-at./1.) along 111°4% W., January 1-6, 1968,

FIGURE 60-NOg-v3.—Vertical distribution of nitrite-nitrogen (ug.-at./1.) along a section from 12° N., 111°45" W. to
Manzanillo, January 6-9, 1968,

FIGURE 60-NOy-v4.—Vertical distribution of nitrite-nitrogen (ug.-at./1.) along a section from Acapulco to 12° N.,
104°45' W, January 13-15, 1968,

FIGURE 60-NO,-v5.—Vertical distribution of nitrite-nitrogen (pg.-at./1.) along 104°45 W., January 15-21, 1968.
FIGURE 60-NOy-v6.—Vertical distribution of nitrite-nitrogen (pg.-at./1.) along 97°45" W, January 22-29, 1968.

Phytoplankton—Green pages
FIGURE 60-Ch-v1.—Vertical distribution of chlorophyll-a {mg./m3) along 118°45" W., December 22-31, 1967.
FIGURE 60-Ph-vl.—Vertical distribution of phaeophytin (mg./m.3) along 118°45 W., December 22-31, 1967.

FIGURE 60-PP-vl.—Vertical distribution of primary production (mg. C/m.3/day) along 118°45 W,
December 22-30, 1967, The heavy dash-dot line indicates the bottom of the euphotic layer,

FIGURE 60-Ch-vZ—Vertical distribution of chlorophyll-a (mg./m.2) along 111°45 W., January 2-6, 1968.
FIGURE 60-Ph-v2.—Vertical distribution of phaeophytin (mg./m.%) along 111°45 W., January 2-6, 1968,

FIGURE 60-PP-v2—Vertical distribution of primary production (mg. C/m.}/day) along 111°45' W,
January 2-6, 1968. The heavy dash-dot line indicates the bottom of the euphotic layer,

FIGURE 60-Ch-v3.—Vertical distribution of chlorophyll-a (mg./m.®) along a section from 12° N, 111°45 W. to
Manzanillo, January 6-9, 1968,

FIGURE 60-Ph-v3.—Vertical distribution of phaeophytin (mg./m.2) along a section from 12° N, 111°45* W. to
Mangzanillo, January 6-9, 1968.

FIGURE 60-PP-v3,—Vertical distribution of primary production (mg. C/m.3/day) along a section from 12° N, 111°45* W,
10 Manzanillo, January 6-9, 1968. The heavy dash-dot line indicates the hottom of the euphotic layer.

FIGURE 60-Ch-v4—Vertical distribution of chlorophyll-a (mg./m.®) along a section from Acapuleo to 12° N,
104945 W., January 14-16, 1968,

FIGURE 60-Ph-v4.—Vertical distribution of phaecphytin (mg./m.2) along a section from Acapulco to 12° N,
104°45' W, Tanuary 14-16, 1968,

FIGURE 60-PP-v4.—Vertical distribution of primary preduction (mg. C/m.%/day) aleng a section from Acapuleo to 12° N,
104945 W., January 14-15, 1968, The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 60-Ch-v5.—Vertical distribution of chlorophyll-a (mg./m.?) along 104°45 W., January 16-21, 1968,
FIGURE 60-Ph-vS.—Vertical distribution of phaeophytin (mg/m2) along 104°45 W, January 16-21, 1968.

FIGURE 60-PP-v5.—Vertical distribution of primary production (mg. C/m.3/day) along 104°45" W, January 16-20, 1968,
The heavy dash-dot line indicates the bottom of the euphotic layer.

FIGURE 60-Ch-v6.—Vertical distribution of chlorophyll-a (mg./m.3) along 97°45 W., January 22-25, 1968,
FIGURE 60-Ph-v6.—Vertical distribution of phacophytin (mg./m?*) along 97°45 W., January 22-25, 1068.

FIGURE 60-PP-v6 —Vertical distribution of primary production (mg. C/m.?/day) along 97°45 W, January 23-29, 1968,
The heavy dash-dot line indicates fhe bottom of the euphotic layer.
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30° 120° 110° 100° 90° 80° 70°
AT T T Ty |w||1;1|[I||w||\i||w1||rp]xW||w|1||1||p[rﬁ||‘\Il‘\||‘1|w||‘w|i30“
= = P
- : ;
- : vl Ji0°
s 4/ £
5 i E
E 7 -
- / . E
r T / -
— /’ﬁ' — °
— - =
3 Em
f_ —y20°
= =
:|||||¥|||I||||||||l||||i||||L|||||t\|h|||1||||l|l|1111||||h||||||;|||s||||i||||||M||l||||1||||||%
30° 120° 110° 100° 9Q° 80° 70°

50-P-10.



(@]
o

90° 80° o
] E|'|'|‘|'|'|'|'|‘1'|'|'1f|'|‘|'1'\‘|7'93>0"

120° 110° 100°
|;||U|\|||||1UII—DIIU| _g]|I‘I1||T|||I|I|I|I‘I|I{I|I|\|I|.l.|1'

20°

Lt stetetibe s it el latd

o

/// //f. ///////////%,/%Wﬂ
.
-

-

i

///////////////
.

.
B

_

/) ;
. 7
/// /’}f,
Wil 4

b

Mmhimlm\.|.mm\llmmnlmumnlmnntl ;

20°

|\|Ii||\||||‘I‘Illlw\[1|l|i‘|||i11|‘l|l|WI‘I|\|I|\‘Ii||\|||T[I|||\['\‘I|\}I‘I|\‘\‘\‘\|\II|\‘\|I|I&I|I|\|\|\

bl

50-5i-10.

N L Ihll]lhllhl|IM|1J|!||\||\1||\I||\||i||\‘|M||||||it|:h|ﬂl|l||h||!l||]||||tJJI||||t|1|||l\i||!||||lhllu
120° - T

Ll
130° 1o° 100° 20

w

T0°

FIGURE 50-5i-10. — Silicate-silicon (pg.-at./1.) at 10 meters, October-November 1967.



130° 120° 110° 100° 90° 80° T0°, .
30°_||\||i||wl]\||\|||ir]l|w[u '|"'I‘\'I‘!'|‘|‘|‘§'|'|'l'i'|T|'_' L] T T[I]I]IIT[IEIlI!\|I|i|ll\|I[T|I|I‘lli30
20° : —eoe
l0° : : v o

:i : ;o.l’// : ::

-:—_ .,// .'OII""'... ~ E

= e =
o E / %ﬁ%ﬁ/;///%/ﬂ//f?///////ﬂ EN
10° - —ioe

o =

= =

ﬂ:—__ —j 20°
20 - _:1

:||1||||L||1||||I||l|||J|r||||1]1|||1|||||||1|l|i|||||!||||||l||||1f1||i|h|||i||||||||l|i|||||l|||\||||l% 50-NO-10,

130° 120° 110° 100° 90° 8o° TO°®

FIGURE SO-NO,—IO,—Ni!rate-mtrogen (pg-at./l.) at 10 meters, October-November 1967.



130° 120° 110° 100° 90° 80° 70°%
30°J|II!|\‘I|\‘I|1!I|\|I]’TTI|I| %‘|\|Ill“ll(lll%lll!Ill{lll‘lllllll ] 30
L [ ) ‘_ u —

) & .
20° —20°
10° . 10°

.

III‘I|I|1‘i'\‘w\|I|II\[I|I|\|I|”I‘l|l|\}IW|I|I|\‘I{II\I\|1|I|I|!}I!ILI|I!I[WI|![I|I|\II|III|I|||I|\|\

.

e
/ ﬂymﬁiinfrr}ﬁ"
i

N =

o° / / WA o
e
10° —_élon
20° _7200
3
:IIJI|J|1|1]||1|||1\|Jl|Mll:ldlhl:hl;hll||||||!u||||||h||i|lil1h||:|||||||||||1|||1||||hl|]1||||!||I% 50-NO:-10.
130° 120° 110®° 100° 90° 80° T0°

FIGURE 50-NO:-10.— Nitrite-nitrogen (jig.-at./L.) at 10 meters, October-November 1967.



130° 120° 110° 100° 90° 80° 70°
30°—'\'I'\'l‘]'l’UL'I“'I'I'W'? |'1'|'Ul'l'l'[”'U|‘|'|'l'|[[‘|' *I‘I'E"'I‘I'I'i'|'\'|'\'|'|'|[|'1'l'—30°
C y ]
20°F + 042 Ezof'
— « 0,40 c
-::_ «034 -
= +032 =
- «039 A
- «088
Iooi IOU
- «030 Iy
= « 030 +086
E «024
= «044 RS 0.37
— « 040
- «048
- « 057 +044 b
S €041 0. o
0° = «0.03 s N 0
— «033 ° 4
= *0.45
- 027
IO":— 10°
20° — 20°
‘||||J||M‘|||I||||I|||111||||‘|||||||||i|||]||\|||||||||||\||||||||||||\||\\lll‘|||||it|\ll\!llhl\||1|||M|||||1|||||
130° 120° 1oe® 100° 90° 80° 70°

FIGURE 50-NHs-10.—Ammonia-nitrogen (pg.-at./1.) at 10 meters, October-November 1967. Because the distribution is so irregular no contours have been drawn.

Instead, the concentration at each station is shown.
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FIGURE 50-PP-v2.—Vertical distribution of primary production (mg. C/m.?*/day) along
112°10° W., October 31-November 4, 1967, The heavy dash-dot line indicates the bottom of

the euphotic layer.
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FIGURE 50-PP-v5.—Vertical distribution of primary production (mg. C/m.%/day) along
105°10° W., November 14-18, 1967. The heavy dash-dot line indicates the bottom of the
euphotic layer.
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FIGURE OP-Si-v2.—Vertical distribution of silicate-silicon (pg.-at./1)
along 85° W., November 15-19, 1967.
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FIGURE OP-P-vl.—Vertical distribution of
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a northeast -southwest section from the
coast of Peru to 12° S, 85° W.,
November 14-15, 1967.
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FIGURE OP-Si-vl —Vertical distribution
of silicatesilicon (pg.-at./l) along a
northeast-southwest section from the
coast of Peru te 12 5., 85° W,
November 14-15, 1967.
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FIGURE OP-8i-v4.—Vertical distribution of silicate-silicon (pg.-at./1.) along 92° W.,
November 21-26, 1967.
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FIGURE OP-P-v3.—Vertical distribution of phosphate-phos-
phorus (pg.-at./1.) along a northeast -southwest section from

the Equatorat 85° W, to 3° 8., 92°'W., November 19-21, 1967.
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FIGURE OP-Si-v3.—Vertical distribution of silicate-silicon
(y:g.-at.j'l‘) a]cmg a northeast-southwest section from the
Equator at 85° W, to 3° 5., 92° W,, November 19-21, 1967.
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FIGURE OP-NO:-v4.—Vertical distribution of nitrate-nitrogen (ug.-at./1.) along 92° W.,
November 21-26, 1967.
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FIGURE OP-NO:-v4.—Vertical distribution of nitrite-nitrogen (ug.-at./1.) along 92° W,
November 21-26, 1967.
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FIGURE OP-NO:-v3.—Vertical distribution of nitrate-nitrogen
(pg.-at./l.) along a northeast-southwest section from the
Equator at 85° W. to 3° S., 92° W., November 19-21, 1967.
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FIGURE OP-Ch-v2.—Vertical distribution of chlorophyll-a (mg./m.?) along
85° W., November 15-19, 1967.

LATITUDE
15 35
0 I " ; . L. 0
o1 . .
2 % ole :
@ : .
Esp 50
=
w
=
I
100 100
w
o
150 150

15 19 F4 Fid 2 il 43

FIGURE OP-Ph-v2.—Vertical distribution of phaeophytin (mg./m.?) along
85° W., November 15-19, 1967. E
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FIGURE OPPPv2—Vertical distribution of primary produe-
tion (mg. C/m.?/day) along 85° W., November 15-18, 1967. The heavy dash-
dot line indicates thebotto_m of the euphotic layer.
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FIGURE OP-Ch-vl.—Vertical distribu-
tion of chlorophyll-a (mg./m.") along
a northeast-southwest section from
the coast of Peru to 12° 8., 85° W,
November 14-15, 1967.
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FIGURE OP-Ph-v1.—Vertical distribu-
tion of phaeophytin (mg./m.?) along
a northeast-southwest section
the coast of Peru to 12° 8., 85° W,
November 14-15, 1967.
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FIGURE OP-PP-vl.—Vertical distribu-
tion of primary production
(mg. C/m.?/day) along a northeast-
southwest section from the coast of
Peru to 12° S., 85° W., November
14-15, 1967. The heavy dash-dot line
indicates the bottom of the euphotic
layer.
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FIGURE OP-Ph-v4.—Vertical distribution of phaeophytin (mg./m.*) along 92° W.,
November 21-26, 1967,
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FIGURE OP-PP-v4—Vertical distribution of primary production (mg. C/m.?/day) along 92° W.,
November 21-26, 1967. The heavy dash-dot line indicates the bottom of the euphotic layer.
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FIGURE OP-Ch-v3.—Vertical distribution of chlorophyll-a
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FIGURE OP-Ph-v3.—Vertical distribution of phaeophytin
(mg./m.?) along a northeast-southwest section from the
Equator at 85° W. to 3° S., 92° W., November 19-21,
1967.
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FIGURE OP-PP-v3.—Vertical distribution of primary pro-
duction (mg. C/m.*/day) along a northeast-southwest
section from the Equator at 85° W. to 3° S, 92° W.,
November 19-21, 1967. The heavy dash-dot line indicates
the bottom of the euphotic layer.
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FIGURE 60-P-10. — Phosphate-phosphorus (pg.-at./1.) at 10 meters, December 1967 - January 1968,



30"|§)H!II[1iill}I||I|12|'c|)“|°||| _M_|‘|‘.l|if|°|1|||1|L1||!|||!||1?${1‘|1_I__T .'|'|'|'|'|'|'|'|?|°'°|'|'i'|i|'|'|'|'17'::°30°
= o
- - = e E
él.|1.|.|m!||.2|0ﬁ.|.|.r.||.£..xI.IO.Jmm.I.l!.|I.(l(.r.l.whl.ilm|§|0°|.|.|l|.1.|\m.|8|0%||.|m[.||.ﬂ%—

70°



30°

20°

10°

e

10°

20°

|\|\\||‘||\|||||\|\||l\\||\1||\||\||

30° 0° 110° 100° 90° 80° 70°% .
_l“ll|I1l|\|l‘l|l‘||1|1||| _1||\‘lli‘l|I]I!I|Wl|\1l|l|\|l‘l|l ||\i|!|‘||\||‘||||l||‘\'I‘ill‘ll'\llf'{_‘ao
L ' E
— . —j20°
= : E
= . . <ol -
— . —{10°
8 : : E
— e * -—]
'_— . __ﬁ‘—:kﬁ—f'o,i4' E
E fﬂﬂ;‘}f},’m o =
Ij B A ]
- EN
E—— _:IOO
r 20°

o
o —

120°

\‘||\||i||\
110°

‘|1|l|l||||Wll|||||11|1||‘|11|L1111t1|1I|ix||\|||h||||t||||1|l%
100° 90° 80° 70°

FIGURE 60-NO,-10. — Nitrate-nitrogen (pg-at./1.) at 10 meters, December 1967 - January 1968,

60-NO-10.



30°

20°

10°

0°

10°

20°

130° 120° 110° 100° 90° 80° 70°
i‘\|I‘I|I‘I|[‘I|WI|\1I“‘I|1| §|!I‘\ll|]w||t|||lrl_|—r]1|[|w1|\‘I.ll.' .I|I‘I|Ii|||||“|I‘\|I|1|I[i|III|T|I|i30
- q | g
; Wo.m —EZO"
= : ; ; o
- . : : J10°
- m%} : : : =
= ] . : : E
Z 0.1 &5 2 _—

- 7 7 -, ; —
- f//y//ﬁ//[# 7 7 7 7 -1 Ao
P ) i i I . i Yy
= ’///,f/éf //5///// //é{” '/ . %f_e -
= . ’/ / g
= // % / // ]
o =i
= 2o
?mm.m.lmlm|.|.|||;J|.|||!.|.|.s||.mmHI.Hll|||lmmJ11.1lm.hlmehmguhlli.lm% 60NO-10.
130° 120° 110° 100° 90° 8Q° 0°

FIGURE 60-NQz-10.— Nitrite-nitrogen (ug.-at./l.) at 10 meters, December 1967- January 1968,



130° 1oe 100° 90° 80° 0",
30"n;||\||||||||||;|||[|||||1|\ ||WP||1||\|||i1|]||1i|||\\||‘\||' '|g|\||\‘|1|[\||||||||1|||‘|||‘\||‘||\||_30°
20°:._. _:200

- «0.35 -~

? * 041 -

- *073 =
l0° F— J10°

= .« 052 =

- .1.07 ©0.43 —

= +036 . 043 =

= .33 * 0.40 =

— » 0.58 -

£ g .21 + 0.58 =

- * 0.40 —
Ooi qo __00

= s 067 «048 * 055 . 050 iy —

g «002 I

— +0.37 + 050 i
10° —J1o°
20° — {20°

_l||t|l]!||||t|||||l\i||||1||||||M||\1|||\|||\|||\||||||||||||||\||1‘|||\|l|\!|\||||!|||||||||||i\‘||!||\l||i||\J|||\

130° 120° 110° 100° 90° 80° 70°

FIGURE 60-NH3-10.—Ammonia-nitrogen (pg.-at. ,/l ) at 10 meters, December 1967- January 1968. Because the distribution is so irregular no contours have been

drawn. Instead, the concentration at each station is shown.

60-NH:-10.



130° |
30° [T ||i1||i||||||||||

(=]

20° 90°
illlll“ ‘
12

0° 70°
. I‘Ilwlil‘\|l|||I81||||I‘I|I‘1|I}I|1|8300

RS

T ITIO:I IIIIIIII I O(I)GT TTTT T
YT T T

20°

Wi
,//////// /

||{|M||MM||1|‘\M||||MI\ll\l\

o 7 R =

— '20°
gr.|‘|||.|.|.\.|f|.i‘|,|.|.|.|.|‘|,|‘|||,|‘|m|||.|.[.|.|1t.|,|.|1|1|,m.|1|||l!.m.|.J.|.|.ulllmllnl.lmml ' 60.P-100.
130° 120° 1oe 100° 90° 80° T0°
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December 1967 - January 1968.
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during December 1967 - January 1968.
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130° 120° 110° 100° aQ° 80° 70°
30°i|\|||||lil|i||;!;w|||’]||[| MU R U U U R L S 2 vlI|I|\[\iI]T]ITI‘II|I|I|i||‘|l||l|{|llk30°
- DA™ g i
20°F Heoe
= B
[ == 5 . (410
O°::" 'Y — 0°
o - —ioe
20° oo
- 7
;|||1|||||||||||||l||J|I||1||M||M||!|||]||1||||||||||||||1|||1|||||||||||1J|Il||i;|||||||||||||i|||||||l|]||1l|l%
130° 120° 110° 100° 90° 80° 70°
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111°45* W, January 2-6, 1968.
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FIGURE 60-PP-v2.—Vertical distribution of primary production (mg. C/m.?/day) along
111°45" W, January 2-6, 1968, The heavy dash-dot line indicates the bottom of the
euphotic layer.
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FIGURE 60-Ch-v3.—Vertical distribution of chlorophyll-a (mg./m.%)
?]l;:ﬁr;]g a section from 12° N., 111°45" W. to Manzanillo, January 6-9,
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FIGURE 60-Ph-v3.—Vertical distribution of phaeophytin (mg./m.?)
along a section from 12° N., 111°45" W. to Manzanillo, January 6-9,
1968.
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FIGURE 60-PP-v3.—Vertical distribution of primary production
(mg. C/m."/day) along a section from 12° N., 111°45" W. to Man-
zanillo, January 6-9, 1968. The heavy dash-dot line indicates the
bottom of the euphotic layer.
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FIGURE 60-Ch-v5.—Vertical distribution of chlorophyll-a (mg./m.?) along
104°45’ W., January 16-21, 1968.
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FIGURE 60-Ph-v5.—Vertical distribution of phaeophytin (mg./m.") along
104°45" W, January 16-21, 1968.
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FIGURE 60-PP-v5.—Vertical distribution of primary production (mg. C/m.*/day)
along 104°45" W., January 16-20, 1968. The heavy dash-dot line indicates the
bottom of the euphotic layer.
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FIGURE 60-Ch-v4.—Vertical distribution of chlorophyll-a
(mg./m.?) along a section from Acapuleo to 12° N,,
104°45' W, January 14-16, 1968,
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FIGURE 60-Ph-v4.—Vertical distribution of phaeophytin
(mg./m.?) along a section from Acapulco to 12° N.,
104°45" W ., January 14-16, 1968.
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FIGURE 60-PP-v4.—Vertical distribution of primary pro-
duction (mg, C/m.*/day) along a section from Acapulco
to 12° N., 104°45 W., January 14-15, 1968. The heavy
dash-dot line indicates the bottom of the euphetic layer.
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FIGURE 60-Ch-v6.—Vertical distribution of chloro-
phyll-a {mg./m.?) along 97°45’ W., January 22-25,
1968.
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FIGURE 60-Ph-v6.—Vertical distribution of phaeophy-

tin (mg./m.*) along 97°45" W., January 22-25,
1968.
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FIGURE 60-PP-v6.—Vertical distribution of primary production (mg. C/m.*/day) along 97°45° W.,
January 23-29, 1968. The heavy dash-dot line indicates the bottom of the euphotic layer.
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