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OCEANOGRAPHIC OBSERVATIONS FROM THE EASTERN PACIFIC
OCEAN COLLECTED BY THE R/V SHOYO MARU,
OCTOBER 1963 - MARCH 1964

by
Eric D). Forshergh and William W, Broenkow!

INTRODUCTION

The Nankai Regional Fisheries Research Laboratory of Kochi, Japan
conducted a long-line fishery exploration and hydrographic survey in the
eastern Pacific Ocean aboard the R/V Shoyo Maru during October 1963-
March 1964, An invitation to the Inter-American Tropical Tuna Commission
to participate in the cruise gave its investigators the opportunity to make
surface biological observations and to preserve water samples for subsequent
analyvses of nutrients. The result of this survey is a comprehensive body of
physical, chemical and biological data covering a large portion of the eastern
half of the Pacific Ocean.

The Nankai Laboratory has generously allowed the Tuna Commission
to publish all oceanographic results. By incorporating the results of the two
agencies into one report, the data will be readily accessible for detailed
study. A complete listing of data is given in the Appendices, Observed values
of temperature, chlorinity, oxygen, weather, sea state, water transparency
and zooplankton volumes have also been presented by the Japan Ministry of
Agriculture and Forestry, Fishing Agency, Investigation Research Division,
First Research Section (1964).

No attempt has been made to give extensive interpretations of these
data, but some features of general interest have been deseribed briefly. It is
hoped that this report will complement previous descriptive studies of the
eastern tropical Pacific Ocean such as those by Wooster and Cromwell (1958)
and Bennett (1963).

SCIENTIFIC PERSONNEL

The following scientific personnel participated in Cruise 13 of the R/ V
Shoyo Marw:

Dr. Yoichi Yabuta Japan Fisheries Agency, Nankai Regional Fisheries
Chief Investigator Research Laboratory

Mr. Kozo Nagai Japan Fisheries Agency, Second Deep Sea Section

Mr. Keiichiro Mori Japan Fisheries Agency, Nankai Regional Fisheries

Research Laboratory
Mr. Izumi Nakamura  Kyoto University, Department of Fisheries

VULS. Bureau of Commercial Fisheries, Tuna Resourcez Laboratory, La Jolla, California,
Pregent address: Department of Oeeanography, University of Washington, Seattle,
Wash. 98105,
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Mr. Susumu Kato U. 8. Bureau of Commercial Fisheries, Tuna Re-
sources Laboratory
Mr. Witold L. Klawe Inter-American Tropical Tuna Commission

Mr. Erie D. Forsbergh Inter-American Tropical Tuna Commission
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METHODS

In addition to long-line fishing operations, investigators of the Nankai
Laboratory made hydrographie casts, chlorinity titrations, oxygen analyses,
larval net tows, weather observations and bathythermograph and Secchi dise
lowerings. Tuna Commission scientists preserved water samples for the
analyses of nutrients and plant pigments and conducted carbon fixation
experiments aboard ship. The nutrient and pigment analyses were made
ashore by staff members of the Bureau of Commercial Fisheries and the
Tuna Commission.

Station spacing

Because the primary purposze of the survey was fishery research, hydro-
graphic stations were spaced farther apart than might have been planned
for a solely oceanographic survey. Hydrographic stations were planned to
be about 120 to 160 miles apart, with two surface stations and bathythermo-
graph casts between. The bathythermograph became inoperative at station
H-89 (Fig. 1) and, to offset this loss of data, hydrographic stations from
H-89 to H-153 were made at approximately 60-mile intervals. After station
H-153, the original spacing of hydrographic stations was resumed, because
replacement of the bathythermograph made such observations again possible.
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Depth

Two Nansen bottle casts were made at each hydrographic station, For
the first cast the bottles were lowered to nominal depths of 25, 50, 75, 100
and 150 m, and actual sampling depths were determined by wire angle. The
second cast to nominal depths of 200, 300, 400 and 600 m utilized unprotected
reversing thermometers, and the actual depth of sampling was determined
thermometrically. Surface samples were collected with a bucket.

Temperature

Subsurface temperatures were determined with a single protecied re-
versing thermometer on each Nansen bottle. Bathythermograph lowerings
were made to about 200 m at each hydrographic station and frequently
between stations, Surface temperatures were determined by bucket ther-
mometer. The precision of the single reversing thermometer readings is
about =0.04 C (Wooster and Taft, 1958).

Chlorinity

Chlorinity determinations were made aboard ship by the standard silver
nitrate titration using fluorescein as the indicator. Precizion of the analyses
was about =0.03%/,, Cl, or about +£0.06"/,, S (Strickland and Parsons, 1960).

Dissolved-oxygen

Dissolved-oxypgen analyses were performed aboard ship using the Wink-
ler sodium thiosulfate titration. Precision of the method iz about =0.03 ml/L
{Strickland and Parsons, 1960).

Nutrients

Immediately after the hydrographic stations were completed, 250-ml
sen water samples were drawn from the Nansen bottles into polyvethylene
bags, which were placed into protective outer bags and then frozen. The
samples were stored at —10 to —15 C for shipment to San Diego, California
for analyses. Maximum storage time was 24 weeks. The effect of freezing
on the accuracy of the determinations was not ascertained, but Stefansson
and Richards (1963) have shown that the agreement between samples
analyzed fresh and those analyzed after frozen storage is pood (their
samples for phosphate were stored for 4 weeks, thoze for nitrate for 2 weeks,
and those for silicate for 10 weeks).

In the laboratory, the samples were thawed overnight at room tempera-
ture. They were filtered through Whatman Number 42 filter paper and were
analyzed using methods described by Strickland and Parsons (1960) : for
inorganic nitrite-nitrogen, using sulfanilamide and N-(l-naphthyl)-ethy-
lene-diamine for color development; for inorganic nitrate-nitrogen, by
reduction with hydrazine and subsequent analysiz for nitrite; and for re-
active silicate-silicon, using metol-aulfite and oxalic acid to reduce the silico-
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malybdate complex. Analyses of inorganic phosphate-phosphorus were made
by the ascorbic acid, potassium antimony tartrate method of J. P. Riley as
described by J. D. H. Strickland and T. R. Parsons (unpublished). The pre-
cisions of the analyses were: phosphate, =0.03 pg-at/L; nitrate, 0.3 pg-at/L
at the 4.5 pg-at/L level and =1.3 pg-at/L at the 30 pg-at/L level; nitrite,
+0.08 pg-at/L; silicate, =0.25 pg-at/L at the 10 pg-at/L level and =1.4
pi-at/Loat the 60 pe-at/L level (from Strickland and Parsons, 1960 and
unpublished) .

Plant pigments

Samples of surface water were collected with a bucket, magnesium
carbonate was added and the samples were filtered immediately through
Whatman GF/C glass filters. During filtration suction was maintained at
pressures between 25 and 35 em of mercury. The filters were desiceated
under vacuum in the dark. The samples were maintained dry, dark and
frozen for up to 6 weeks before analysis, the maximum period considered
allowable for such storage by Parsons and Strickland (1960). Analyses for
plant pigments were made in San Diego by the Richards with Thompson
(1952) method. Concentrations were computed using the equations of Par-
sons and Strickland (1963). Precisions of the analysis are from J, D, H.
Strickland and T, R, Parsons (unpublished) : chlorophyll a, =0.05 mg/m*
at the 1 mg/m* level; chlovophyll b, =0.04 mg/m* at the 0.1 mg/m* level ;
plant carotenoids, =0.03 mSPU at the 0.2 mSPU level. Chlorophyll ¢ deter-
minations are inaccurate and unprecise,

On 28 oceasions samples were simultaneously filtered through Whatman
GF/C filters with Millipore HA filters beneath. This was done to determine
the amount of phytoplankton which was retained by the glass filter compared
to that which was retained by the Millipore filter. On the average, 80%
{with a range of 647 to 967 ) of the phytoplankton was retained by the
glass filter as indicated by measurements of optical density at 665 mu. To
compensate for loss through the glass filters, all pigment values were there-
fore multiplied by a factor of 1,25,

From station H-26 through station H-153 the pigments were extracted
for 18 hours; from station H-154 through station P-98 the glass filters and
phytoplankton were ground in a tissue grinder by the method of Yentsch and
Menzel (1963), and the pigments were extracted for 2 hours, The relation-
ship between carbon fixation and chlorophyll a as determined by the two
extraction methods was essentially the same. Thus it appears that in this
case the two methods of extracting the pigments gave similar results.

Carbon hixation

The rate of carbon fixation by surface phytoplankton was measured by
the radiocarbon (carbon™) method of Steemann Nielsen (1952). Samples
of surface water were collected with a polvethylene bucket. They were in-
cubated at sea-surface temperature under natural licht between sunrise
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and noon or between noon and sunset. Procedures for standardization, count-
ing and the calculations are identical with thoze given by Forsbergh and
Joseph (1964). The same radiocarbon solution was used throughout the
cruise. Twenty mCof radioactivity were added to each sample. The precizion
at the 15 mgC/m* day level was =1.5 mgC/m* day (from Strickland and
Parsons, 1960) .

Zooplankton

Description of larval nets and procedures are given by Japan Ministry
of Agriculture and Forestry, Fishery Agency (1964). The surface net was
1.4 m in diameter and was towed 10 minutes at about 2 knots. The sub-
surface net was 2.0 m in diameter and was towed 10 minutes at the same
speed at about 20 m depth. Volumes of wet zooplankton which were collected
by the larval nets were measured by displacement. Volumes of organisms
longer than 5 cm were measured separately,

Griffiths (1963}, using total variance, has shown that the 95% confi-
dence limits of a single obligue zooplankton tow are 4 and 3 times the value
for the tow, which probably approximate the confidence limits of horizontal
tows,

TREATMENT OF DATA

All data computations and interpolations were processed by a Control
Data Corporation 3600 computer (see Appendix D for program methods).
At ohserved depths, density was determined from observed temperature
and chlorinity. Both temperature and density values were interpolated at
standard depths by two-point logarithmic interpolation. Salinity values at
standard depths were computed from these interpolated values of tempera-
ture and density.

Only observed oceanographic variables have been illustrated in this
report, Computed properties such as the interpolated values, density, trans-
port function and apparent oxyvgen utilization have not been used.

Sections were drawn so that the distributions of all variables were con-
gistent with one ancother. Anomalous data points were eliminated on the
basis of inconsistencies between the distributions of different properties.
These apparently erroneous results have been noted in the data listings.
Isopleths were drawn by linear interpolation except in the case of tempera-
ture where bathythermograph data were available (Sections I, VII, VIII
and IX). In these instances the bathythermograph sections were drawn
first, and the isotherms between hyvdrographic stations then drawn in aceord-
ance with the bathythermograph data.

Sections were drawn with a linear scale for either latitude or longitude.
The vertical exaggerations of the sections vary, because they are oriented
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at different angles to the meridian, The approximate vertical exaggerations
are:

Section I 6,700:1 Section VI T7,600:1
Section I1 10,900 :1 Section VII 8,400:1
Section I11 9,300:1 Seection VIII 5,700:1
Section IV 10,800:1 Section IX 8,000:1
Section V 5,800:1 Section X 6,800:1

Because samples for pigment determinations were taken at different
times of the day, an attempt was made to detect diurnal periodicity in pig-
ment concentrations, Concentrations of chlorophyll a were grouped by time
of collection. Median and rank tests showed no significant difference in
chlorophyll o concentrations between time groups. The data were therefore
not corrected for time of collection,

Distributions of surface chlorophyll a corresponding to the physical and
chemical sections are shown by line graphs because observations were too
close together to be shown as bar graphs. Values for cholorophyll a and
carbon fixation are shown on logarithmie scales for ease of reading.

The areal distributions of the biological variables were constructed
from running means of values at consecutive stations to eliminate some of
the variation owing to patchiness and to the low precision of the methods.
The number of obzervations used in each of the running means was selected
g0 that comparable distances were represented by each of the means. Be-
cause observations on carbon-fixation were far apart, individual values were
uzed, The areal distribution of chlorophyll e (Fig. Ta) is represented by
running means of values from 5 consecutive stations.

To construct the areal distribution of zooplankton volume (Fig. Te),
factors were computed to correct for differences in zooplankton volume ow-
ing to diurnal migration, depth dependence and size of sampling net. The net
tows can be divided into four types: a) surface tows during the night, b)
surface tows during the day, ¢) 20-m tows during the night, and d)} 20-m
tows during the day. The volumes collected by these tows were compared at
individual stations and between adjacent stations. The median values of
ratios for each comparison were used as factors to determine volumes equiva-
lent to surface tows during the night:

Surface tows during the day 4.0
20-m tows during the night 0.2
20-m tows during the day 0.5

The areal distribution of zooplankton is shown by running means of these
corrected volumes for three consecutive stations.

The areal distribution of water transparency (Fig. Td) is represented
by running means of Secchi disc depths for three consecutive stations,
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FEATURES OF INTEREST

Strong horizontal gradients dominate the distributions of properties at
the southern portions of Sections 1I and V (Figs. 3, 4). The steeply sloping
isotherms, which here are approximately parallel to isopyenals, show the
effects of the eastward-flowing west-wind drift between the southern ends
of these sections and about 25°8. In these sections at the south, surface
Subantarctic Water was cool and of low salinity (13 C, 34"/,,) compared
to warm, high-salinity (27 C, 36"/, ) Eastern South Pacific Central Water
to the north. Appreciable phosphate and nitrate concentrations and barely
detectable silicate conecentrations were found near 40°3, Detectable nitrite
concentrations were found only in the thermoeline, and the amount of nitrite
was greatest near 40°3, The productive nature of the Subantarctic Water is
demonstrated by relatively high values for chlorophyll & and earbon-fixation
in the southern portions of these sections.

Evidence of the Peru-Chile Undercurrent (Wooster and Gilmartin,
1961) is seen in both Sections I1I and IV (Fig. 3) between 200 and 300 m.
The eastern portions of these sections show a core of relatively high-salinity,
nutrient-rich and oxygen-poor water which is attributed to the southward-
flowing undercurrent.

The northern edge of the Peru Current is clearly shown in Sections VI
and VII (Figs. 4b; 5b) by the sharp gradient in surface salinity across the
equator where high-salinity ( >35"/4) water from the Peru Current meets
low-salinity ( <33"/.,) water from the Panama Bight. The westward exten-
sion of the Peru Current affects the surface distribution of properties as
shown in Section V (Fig. 4). Surface water with high nutrient concentra-
tions near 10°S probably originated in the upwelling areas near the coast of
Peru and Chile and was transported offshore by the Peru Current. These
waters had high values of chlorophyll & and carbon-fixation. The thermo-
cline in the westward extension of the Peru Current contained particularly
high nitrite concentrations.

The dizssolved-oxygen content decreased toward the north at all depths
as shown in Section V (Fig. 4¢). This feature has been noted before and iz
associated with an east-west oriented, low-oxyren layer in the intermediate
water of the eastern tropical Pacific Ocean (Wooster and Cromwell, 1958;
Bennett, 1963). There are two such low-oxygen layers in the tropical Pacific;
one north of the equator and one south of the equator. The northern one
appears to be centered at about 15°N in Section VIII (Fig. 5¢) and at about
12°N in Section X. The southern low-oxyen layer is centered near 10°3 in
Sections ¥V and VI (Fig, 4¢) and at 3°8 in Section X (Fig. 6¢). Both the
northern and southern low-oxygen layvers are markedly narrower in the
west than in the east. East of the Galapagos Islands in Sections VI and VII,
the low-oxyveen luver is continuous across the equator.

The presence of zonal surface currents is indicated by the temperature
srrortore tn Sections I VI IX and X (Figs. 24, d; ba, d; 64, d). The North



82 FORSBERGH and BROENKOW

and South Equatorial Currents cause the isotherms to slope upward toward
the equator. These currents appear to be strongest in the western sections
(Sections I, X and IX). The North Equatorial Countercurrent causes the iso-
therms to slope upward toward the north. This countercurrent appears
between 3°N and 8°N in Section [, between 4°N and 10°N in both Sections
X and IX and between 5°N and 7°N in Section VIII.

Isotherms which slope upward toward the south as shown in Section 1
(Figs. 2a, d) between 8°8 and 10°8, Section XI (Fig. 4a) between 875 and
1098, Section VII (Figs. 5a, d) between 7°8 and 9°5, Section VIII (Fig, 5d}
between 7°8 and 9°8 and in Section [X (Fig. 6d) between 6°5 and 8°8 may
be taken as evidence of a weak South Equatorial Countercurrent first de-
seribed by Reid (1959). In Sections VIII and IX this sloping of isotherms
is not well defined, and in Section X no such sloping is apparent.

Evidence for the Equatorial Undercurrent or Cromwell Current
{Knauss, 1960) is shown by the following features in each section erossing
the equator: in Section I, by a weak thermocline {Figs. 2a, d) and a slight
trough in oxygen isopleths (Fig. 2¢) ; in Section VI, by a weak thermocline
(Fig. 4a), a trough in oxygen isopleths (Fig. 4¢), and troughs in phosphate,
nitrate, and silicate isopleths (Figs. 4d, e, g): in Section VI1I, by a weak
thermocline (Figs. 5a, d) and a trough in oxyvgen isopleths (Fig. 5c); in
Section VIII by a slightly weak thermocline (Fig. 5d) and a trough in
oxveen isopleths (Fig. 5¢) ; and in Sections 1X and X, by low surface tem-
perature and a weak thermocline (Fig. 6a, d) and a trough in oxygen iso-
pleths (Fig. 6c). This trough in oxygen isopleths was markedly wider in
the east than in the west, a phenomenon which may be associated with
mixing caused by shear from the eastward flowing Undercurrent. The cen-
ter of the Undercurrent, as indicated by the weak thermocline, shoaled from
west to east from about 180 m at 180° to about 100 m at 100°W,

From the areal distributions of biological variables (Figs. Ta, b, ¢), it
can be seen that primary production and the relative abundance of phyto-
plankton and zooplankton are high near the coast of Chile and moderately
high near 40°8 in Subantarctic Water. Sections 11, II11 and IV (Figs. 3d, e,
) show surface nutrient concentrations to be relatively high in both of
these areas. In the central south Pacific, however, primary production and
standing crops are very low, which is consistent with low nutrient concen-
trations in this area (Section II, Fig. 3). In the equatorial zone plankton
abundance and primary produetion are high in the easternmost region and
decrease toward the west. Equatorial Sections VII, VIII, IX, X and I (Figs.
Ha, d; 6a, d; 2a, d) show the thermoeline to be shallow in the east and to
deepen toward the west. The high productivity and plankton abundance in
the east may be related to rapid replenishment of nutrients facilitated by
a zhallow thermocline, and to the south and east of the Galapagos Islands
it may also be related to nutrient-rich water originating from coastal up-
welling. The coincidence of zones of relatively low plankton production and
abundance centerved at 7°N between 115°W and 100°W (Figs. 7a, b, ¢) may
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be related to the North Equatorial Countercurrent located at this latitude
(Sections VIII, IX and X). The distribution of Secchi disc depths (Fig. 7d)
corresponds to the distributions of the biclogical variables, with the less
transparent water occurring in biologically-rich areas.
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Mapa del derrotero y posiciones de las estaciones hidrogrificaz, Loz ni-
meros romanos se refieron a las secciones.

Distributions of properties along Section 1 (Oct, 6-12, 1963)

Distribuciones de las propiedades a lo largo de la Seecidn I (oct. 6-12, 1963)
a) Temperature, contour interval =2 C
Temperatura, intervalo del contornoe =2 C
b) Balinity, contour interval = 0,2%,
Salinidad, intervalo del contorno = 0.2%.
¢) Dissolved oxygen, contour interval = 1.0 ml/L
Oxigeno disuelto, intervalo del contorno = 1.0 ml/L
d) Bathythermograph temperature, contour interval = 2 C
Temperatura batitermogrifica, intervalo del contorno =2 C

Distributions of properties along Sections [1 (Oet. 18-Nowv, 156, 1963), 111
(Nov. 16-23, 1963), and IV (Dec. 5-8, 1963).

Distribuciones de Ins propiedades a lo largo de las Secciones 11 (oct. 18-
nov. 15, 1963, 1T (nov. 16-23, 1963], v IV (dic. 5-8, 1963).
a) Temperature, contour interval = 2 C
Temperature,intervalo del contorno =2 C
b} Salinity, contour interval = 0.2
Salinidad, intervalo del contorno = 0.2%,,
¢) Dissolved oxygen, contour interval = 1.0 ml/L
Oxigeno disuelto, intervalo del contorne = 1.0 ml/L
d) Inorganic phosphate-phosphorus, contour interval = 0.4 ag-at/L
Fasforo inorgdnico en forma de fosfato, intervalo del rnntnrno— 4
ui-at/L
e) Inorganic nitrate-nitrogen, contour interval = 5 pg-at/L
\ltmkenu inorginico en forma de nitrato, intervalo del contorno =6
g-ats L
anrgnmc nitrite-nitrogen, contour interval = 0.2 ug-at/L
"\Jtrdgllr-nn inorginico en forma de nitrito, intervalo del contorno = 0,2
pE-at/L
&) Reactive silicate-silicon, contour interval = § ge-at/L
Silicio reactivo en forma de silicato, intervalo del contorne = 5 pr-at/L
h) Surface distributions of chlorophyll &, mg/m® and carbon fixation,
mg mbday
Distribuciones en la superficie de la clorofila &, mg/m® ¥ fijacion del
carbono, mg/mdia

ot

f1

Distributions of properties along Sections V (Dee. 8-21, 1963) and V1 (Dee,
21-26, 1963)

Distribuciones de las propiedades a lo largo de las Seeciones V (die. 8-21,
1963) ¥ V1 (dic., 21-26, 1963)
a) Temperature, contour interval = 2 C
Temperatura, intervalo de] contorno = 2 C
b) Salinity, contour interval = 0.2%,
Salinidad, intervalo del contorno = 0,2%.
¢) Dissolved oxygen, contour interval = 1.0 ml/L
Oxigeno disuelto, intervalo del contorno = 1.0 ml/L
d) Inorganic phosphate-phosphorus, contour interval = 04 pp-at/L
Fé:;funl: inorgianico en forma de fosfato, intervale del contorno = 0.4
pg-at
@) Inorganic nitrate-nitrogen, contour interval = 6 pe-at/L
Nitrbg]enu inorgianico on forma de nitrato, intervale del contorno = &
E-ats/ L
f) Inorganic nitrite-nitrogen, contour interval = 0.2 ug-at/L
Nitruﬁ'ﬁnn inorginico en forma de nitrito, intervalo del contorne = 0.2
pE-at
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£) Reactive silicate-silicon, contour interval = 0.2 pg-at/L
Silicio reactive en forma de silicato, intervalo del contorno = 0.2 pg-at/L
h) Surface distributions of chlorophyll a, mg/m® and carbon fixation,
mg/miday
Distribuciones en la superficie de la clorofila a, mg/m* y fijacion del
earbono, mg/m*dia

Distributions of properties along Sections VII (Jan. 4-10, 1964) and VIII
(Jan. 10-22, 195-1?

Distribuciones de las propiedades a lo largo de las Secciones VII (enero 4-10,
1964) y VIII {enero 10-22, 1964 )
a) Temperature, eontour interval =2 C
Temperatura, intervalo del contorne = 2 C
b) Salinity, eontour interval = 0,2%,
Salinidad, intervale del contorno = 0.2,
¢) Dissolved oxygen, contour interval = 1.0 ml/L
Oxigeno disuelto, intervalo del contorno = 1.0 ml/L
d) Bathythermograph temperature, contour interval =2 C
Temperatura batitermografica, intervalo del contorno =2 C
e¢) Burface distributions of chlorophyll &, mg/m* and ecarbon fixation,
m/ mAda;
Distribuciones en la superficie de la clorofila o, mg/m? y fijacion del
carhono, mg/m*dia

Distributions of properties along Sections IX (Jan. 31-Feb. 14, 1964) and X
(Feb. 14-23, 1064)

Distribuciones de las propiedades a lo largo de las Secciones X (enero 31-
feh. 14, 1964) v X (feb. 14-28, 1964)
a) Temperature, contour interval = 2 C
Temperatura, intervalo del contorno =2 C
b) Salinity, contour interval = 0.2V,
Salinidad, intervalo del contorne = 0.2,
¢) Dissolved oxygen, contour interval = 1.0 ml/L
Oxigeno disuelto, intervalo del contarno = 1.0 ml/L
d) Bathythermograph temperature, contour interval =2 C
Temperatura batitermogrifica, intervalo del contorne = 2 C
e} Surface distributions of chlorophyll &, mg/m* and earbon fixation,
meg/miday
Distribuciones en la superficie de la clorofila o, mg/m® ¥ fijacién del
earbone, mg/mtdia

Distributions of biological properties at the surface and water transparency.

Il)iflﬁbucinncs de las propiedades biologicas on la superficie v transparencia
del agua.
a) Chlorophyll o, mg/m?
Clorofila a, mg/m?
b} Carbon fixation, mg/miday
Fijacidn del carbono, mg/m*dia
¢) Zooplankton volume (organisms less than 5 em long only ), ml/net tow
Volumen del zooplancton (solamente organismos de menos de 5 em de
largpo), ml por arrastre
d) Secchi dise depth, m
Profundidad del disco Secchi, m
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OBSERVACIONES OCEANOGRAFICAS DEL OCEANO PACIFICO
ORIENTAL, RECOLECTADAS POR EL BARCO SHOYO MARU
OCTUBRE 1963 - MARZO 1964

por
Eric D). Forshergh v William W, Broenkow!

INTRODUCCION

El Nankai Regional Fisheries Research Laboratory de Kochi, Japdn,
llevd a eabo una exploracion pesquera con palangre v un reconocimiento
hidrogrifico en el Océano Pacifico oriental, a bordo del barco de investigacion
Shoyo Marw, deade octubre de 1963 hasta marzo de 1964, Una invitacion
dirigida a la Comisidon Interamericana del Atin Tropical para participar
en el erucero, confirid a sus investigadores la oportunidad de hacer observa-
ciones biologicas superficiales y conservar muestras de agua para el sub-
siguiente andlisis de los nutrientes. El resultado de este reconocimiento es
un conjunto de datos fisicos, quimicos y biolégicos que abarcan una gran
parte del sector medio oriental del Océano Pacifico.

El Nankai Laboratory, ha permitido generosamente que la Comisidn
del Atidn publique todos los resultados oceanogrificos. Incorporando los re-
sultados de las dos arencias en un solo informe, los datos seran facilmente
accesibles para estudios detallados. Se suministra una lista completa de los
datos en los Apéndices. Los valores observados de la temperatura, clorinidad,
oxigeno, estado atmosférico, estado del mar, transparencia del agua v de
los voliimenes de zooplanecton han sido también presentados por el Japan
Ministry of Agriculture and Forestry, Fishing Agency, Investigation Re-
search Division, First Research Section (1964),

No se ha tratado de interpretar extensamente estos datos, pero se han
descrito brevemente algpunas caracteristicas de interés general. Se espera
que este informe sea el complemento de estudios previos descriptivos del
Océano Pacifico oriental tropical, tales como los de Wooster v Cromwell
(1958) v Bennett (1963).

PERSONAL CIENTIFICO

El siguiente personal cientifico participo en el Crucero No. 135 del Shoyo
Maru:

Dr. Yoichi Yabuta Japan Fisheries Agency
Jefe de Investigacion  Nankai Regional Fisheries Research Laboratory
Sr. Kozo Nagai Japan Fisheries Agency, Second Deep Sea Section

11,8, Bureau of Commereial Figheries, Tuna Resources Laboratory, La Jolla, California,
{:Ir'ﬂgrr'niu nghmi: Department of Oeeanography, University of Washington, Seattle,
ash, #8106,
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Sr. Keiichiro Mori Japan Fisheries Agency, Nankai Regional Fisher-
ies Laboratory

Sr. Izumi Nakamura Kyoto University, Department of Fisheries

Sr. Susumu Kato U. 8. Bureau of Commercial Fisheries, Tuna Re-
sources Laboratory

Sr. Witold L. Klawe Comision Interamericana del Atin Tropical

Sr. Erie D. Forsbergh Comision Interamericana del Atin Tropical

RECONOCIMIENTO

Los autores estin agradecidos con el Japan Fisheries Agency v el Nan-
kai Regional Fisheries Research Laboratory, por invitar a la Comision
Interamericana del Atin Tropical para participar en el Crucero No. 13 del
Shoyo Marw., Estamos especialmente obligados con el Dr. Yoichi Yabuta v
sus colegas por su inapreciable asistencia ¥ con el Capitin Sadamu Tanabe,
sus oficiales v la tripulacion del Shoyo Maru por su cooperacion entusidstica.
También estamos muy agradecidos con el Sr. Joseph L. Reid, el Dr. Milner
B. Schaefer, el Dr. Warren 8. Wooster, el Sr. Hajime Yamanaka v el Dr.
lchiro Yamanaka por la revisiom critica de este manuscrito. Deseamos
agradecer también al Sr. Witold L. Klawe por recolectar muchos de log datos
biologicos v al Sr. Susumu Kato quien le asistio; al Sr. Edward B. Bennett
por su consejo y eriticismo; y al Sr. Christopher T. Psardpulos por eseribir
los programas del computacdor,

El U. 8. Bureau of Commercial Fisheries, Tuna Resources Laboratory
en La Jolla, California, suministré ayuda en los andlisis de las muestras.

METODOS

Ademas de las operaciones pesqueras con palangre, los investipadores
del Nankai Laboratory hicieron lanzamientos hidrograficos, titulaciones de
clorinidad, andlisis de oxigeno, arrastres con redes para la recoleccidn de
larvas, observaciones meteoroldgicas y batitermogrificas, v descendimientos
del diseo Secchi, El personal de la Comision del Atin preservo muestras de
agua para los andlisis de los nutrientes y de los pigmentos de las plantas, y
condujo experimentos de la fijacion de carbono a bordo. Los andilisis de los
nutrientes v de los pipmentos fueron hechos en tierra firme por cientificos
del Bureau of Commercial Fisheries v de ln Comision del Atin.

Distancia entre las estaciones

Como el propdzito prinecipal del reconocimiento fue investigar la pesgue-
ria, las estaciones hidrogrificas fueron mis espuciadas de lo que se hubiera
planeado para solamente un reconocimiento oceanogrifico. Se proyectd que
las estaciones hidropraficas estuvieran separadas de 120 a 160 millas, con
dos estaciones de superficie y lanzamientos batitermogrificos entre ellas.
El batitermdpgrafo cesd de funcionar en la estacion H-89 (Fig. 1), v para
compensar esta pérdida de datos, las estaciones hidrogrificas desde la H-89
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hasta la H-153 fueron hechas aproximadamente con 60 millas de intervalo.
Después de la estacion H-153 se volvié a asumir el espacio original de las
estaciones hidrogrificas, ya que con el reemplazo del batitermodgrafo fue
posible reanudar estas observaciones,

Profundidad

Dos lanzamientos de botellas Nansen fueron hechos en cada estacion
hidrografica. Para el primer lanzamiento se descendieron las botellas hasta
una profundidad nominal de 25, 50, 75, 100 y 150 m, y se determinaron las
profundidades actuales del muestreo por medio del dngulo del cable. En el
serundo lanzamiento a profundidades nominales de 200, 300, 400 ¥ 600 m
se utilizaron termdmetros reversibles sin proteccion, siendo la profundidad
actual del muestreo determinada termométricamente,

Temperatura

Las temperaturas de la subsuperficie fueron determinadas usando un
solo termdmetro reversible protegido en cada botella Nansen. Los descendi-
mientos batitermogrificos fueron hechos hasta cerca de 200 m en cada esta-
cion hidrografica v frecuentemente entre estaciones. Las temperaturas de
la superficie fueron determinadas por un termometro de cubo. La precision
de la lectura de un solo termometro reversible es de cerca de =0.04 C (Woos-
ter v Taft, 1958).

Clorinidad

Las determinaciones de la clorinidad fueron hechas a bordo por medio
de la titulacion estindar de nitrato de plata, usando el fluorescein como
indicador, La precision de los andlisis fue alrededor de =0.03"/,, Cl, o cerca
de =0.06"/,, S (Strickland v Parsons, 1960).

Oxigeno disuelto

Los andlisis del oxigeno disuelto fueron ejecutades a bordo, se usd la
titulacion de Winkler de tiosulfato de sodio. La precision del método es por
ahi de =0.03 ml/L (Strickland ¥ Parsons, 1960),

Nutrientes

Inmediatamente después de que se terminaron las estaciones hidro-
grificas, se sacaron de las botellas Nansen que estaban dentro de bolsas de
polietileno, muestras de 250 ml de agua de mar, las que fueron colocadas
dentro de otras bolsas protectivas v se congelaron. Las muestras fueron
ruardadas a una temperatura de —10 hasta —15 C para su envio a San Diego,
California, para su andlisis correspondiente. El tiempo maximo de alma-
cenaje fue de 24 semanas. El efecto de la congelacion sobre la exactitud del
andlisiz no fue determinado, pero Stefansson v Richards (1963) han demos-
trado que hay un buen acuerdo entre las muestras analizadas frescas v las
analizadas después de haber sido congeladas (sus muestras para analizar
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el fosfato estuvieron en depdsito 4 semanas, para el nitrato 2 semanas y
aquellas para el silicato 10 semanas).

Se dejaron las muestras en el laboratorio para que se descongelaran
durante la noche a la temperatura del cuarto, Se filtraron a través de un
papel filtrador Whatman #42, y se analizaron segiin el método descrito por
Strickland ¥ Parsons (1960) : para el nitrdogeno inorginico en forma de
nitrito, ge uzd sulfanilamida ¥ N-(1-naftil) -etileno-diamina para el desarro-
llo del color; para el nitrogeno inorgdnico en forma de nitrato, por medio
de la reduccion con hidrazina y el analizis subsecuente de nitrato; y para
el silicio reactivo en forma de silicato se usd metol-sulfato y Acido oxailico
para reducir el complejo silico-molibdato, El andlisis del fosforo inorgdnico
en forma de fosfato fue hecho por medio de la utilizacion de dcido ascorbico,
método de J. P. Riley de tartrato antimdnico de potasio segun ha sido descrito
por J. D). H, Strickland y T. R. Parsons (sin publicar). La precision de los
analisis fue: fosfato, =0.03 ug-at/L; nitrato, =0.3 pg-at/L al nivel de 4.5
pE-at/Loy =13 pp-at/L al nivel de 30 pg-at/L; nitrito, =0.03 pg-at/L; ¥
silicato =0.25 pg-at/L al nivel de 10 pg-at/L v =1.4 psp-at/L al nivel de 60
pg-at/L (segin Strickland y Parsons, 1960, v sin publicar).

Pigmento de las plantas

Las muestras de agua de la superficie fueron recolectadas con un cubo,
se agregd carbonato de magnesio v las muestras fueron inmediatamente
filtradas por medio de filtros de eristal Whatman GF/C, Durante la filtrada
se mantuvo la suecidn a presiones entre 25 v 35 em de mercurio. Se desecaron
los filtros al vacio en la obscuridad. Las muestras se mantuvieron secas y
congeladas en la obgeuridad hasta 6 semanas antes del analisis, periodo de
tiempo méximo permitido, considerado para tal depdsito por Parsons vy
Strickland (1960). Los andlisis del pigmento de las plantas fueron hechos
por el método de Richards con Thompson (1952), en el laboratorio de San
Diego. Se computaron las concentraciones haciendo uso de las ecuaciones de
Parsons v Strickland (1963). Las precisiones de los andlisis fueron segin
J. D, H. Strickland v T. R. Parsons (sin publicar) : clorofila a, =0.05 mg/m*
al nivel de 1 mg/m"; clorofila b, =0.04 mg,/m" al nivel de 0.1 mg/m"; caro-
tenoides de las plantas, =002 mSPU al nivel de 0.3 mSPU. Las determina-
ciones de la clorofila ¢ son inexactas y sin precision.

En 28 ocasiones las muestras fueron simultdneamente filtradas a través
de filtros Whatman GF/C con filtros Millipore HA por debajo. Esto se hizo
para determinar la cantidad de fitoplancton que fue retenida por los filtros
de cristal, compardndola con la retenida por los filtros Millipore., En pro-
medio el 807 (con una amplitud de 647 hasta 9677 ) de fitoplancton fue
retenido por el filtro de cristal como lo indicaron las medidas de 665 mpu
de la densidad dptica. Para compensar la pérdida a través de los filtros de
cristal, todos los valores de log pigmentos fueron multiplicados por lo tanto,
por el factor de 1.25.
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Se extrajeron los pigmentos durante 18 horas de la estacion H-26 hasta
la estacion H-153 ; de la estacion H-154 a la estacion P-98 los filtros de cristal
v el fitoplancton fueron pulverizados en un tejido pulverizador por el método
de Yentsch v Menzel (1963), v se extrajeron los pigmentos por dos horas,
La relacion entre la fijacion de carbono y la clorofila a segtin ha sido deter-
minada por los dos métodos de extraccidén fue esencialmente la misma. Asi
que parece que en este caso los dos métodos de la extraceion de los pigmentos
dieron resultados similares.

Fijacién de carbono

La tasa de la fijacidon de carbono del fitoplancton de la superficie, fue
medida por medio del empleo del método de radiocarbono (carbono ') de
Steemann Nielsen (1952). Muestras del agua de la superficie fueron recolec-
tadas con un cubo de polietileno. Se incubaron a la temperatura de la super-
ficie del mar bajo la luz natural entre el orto v el mediodia o entre el medio
dia v el ocaso. Los procedimientos para la estandarizacion, la enumeracion
¥ los cdleulos son idénticos a los presentados por Forsbergh v Joseph (1964).
La misma soluciin de radiocarbono fue usada en todo el erucero, Se agre-
raron veinte mC de radioactividad a cada muestra. La precisidn al nivel de
15 mg C/m® dia fue =1.5 mg C,/m" dia (segin Strickland y Parsons, 1960).

Zooplancton

La descripeion de las redes para la recoleccion de larvas vy su procedi-
miento ha sido presentado por el Japan Ministry of Agriculture and For-
estry, Fishery Agency (1964). La red de superficie era de 1.4 m en diametro
¥ fue arrastrada a una velocidad de 2 nudes, durante 10 minutos. La red de
profundidad media era de 2.0 m en didmetro v fue arrastrada a la misma
velocidad a unos 20 m de profundidad, durante 10 minutos, Los voliimenes
de zooplancton himedo que fueron recolectados por medio de estas redes
fueron medidos por desplazamiento. Los volimenes de los organismos de
una longitud mayor de 5 em fueron medidos separadamente.

Griffiths (1962), habiendo usado la variancia total, ha demostrado que
el 957 de los limites de confianza de un solo arrastre oblicuo de zooplancton
es 1/3 y 3 veces el valor del arrastre, que probablemente se aproxima a los
limites de confianza de los arrastres horizontales,

TRATAMIENTO DE LOS DATOS

Todos los computos de los datos y las interpolaciones fueron procesados
por el computador 3600 del Control Data Corporation (véase Apéndice D
referente a los métodos del programa). A profundidades observadas, fue
determinada la densidad segiin las observaciones de temperatura y clorini-
dad. Tanto los valores de la temperatura como de la densidad, fueron inter-
polados a profundidades estiandar por medio de interpolaciones logaritmicas
de dos puntos. Los valores de la salinidad a profundidades estdndar, fue-
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ron computados por medio de estos valores interpolados de temperatura y
densidad.

Unicamente las variables oceanogrificas observadas han sido ilustradas
en este informe. Las propiedades computadas tales como las de los valores
interpolados, la densidad, la funcién del transporte v la utilizacion aparente
del oxigeno no han sido usadas.

Se dibujaron las seeciones para que la distribucion de todas las variables
fueran consistentes una con otra. Puntos andmalos de los datos fueron elimi-
nados, basindose en la inconsistencia entre la distribucién de las diferentes
propiedades. Estos resultados aparentemente errdneos han sido anotados
en el registro de los datos. Las isopletas fueron disefiadas por interpolacion
linear, excepto en el cazo de la temperatura en donde se dispuso de los datos
batitermograficos (Secciones I, VII, VIII y IX). En estos casos las secciones
batitermogriaficas fueron primero dibujadas, luego el espacio isotérmico fue
dizefiado entre las estaciones hidrogrificas de acuerdo a los datos batitermo-
graficos.

Se dibujaron secciones con una escala linear tanto para la latitud come
para la longitud. Las exageraciones verticales de las secciones varian porque
estan orientadas a diferentes dngulos hacia el meridiano. Las exageraciones
verticales aproximadas son:

Seccion 1 6,700:1 Seceion VI T.600:1
Seccion 11 10,900:1 Seccion VII 8,400:1
Beccion [11 9,300:1 Seccidn VIII 5,700:1
Seccion IV 10,800:1 Secciin IX 8,000:1
Seceiin V 5,800:1 Seccion X 6,800:1

A causa de que las determinaciones para las muestras de pigmentos
fueron tomadas a diferentes horas del dia, se hizo un esfuerzo para averiguar
el ciclo diurno en las concentraciones de pigmentos. Las concentraciones de
clorofila a fueron agrupadas por tiempo de recoleceidn, Pruebas medianas y
de rango no mostraron diferencias significativas en las concentraciones de
clorofila o entre los grupos de tiempo. Por lo tanto no se corrigieron los datos
de tiempo de la recoleccion,

La distribucion de la clorofila & superficial correspondiente a las sec-
ciones fisicas y quimicas, estd indicada por lineas grificas porque las obser-
vaciones estaban muy juntas para ser indicadas como barras graficas. Los
valores de la fijacion de la clorofila a ¥ del carbono estin indicados en escalas
loparitmicas para facilitar su lectura.

La distribucion de las variables bioldgicas fue construida de las medias
sucesivas de los valores en estaciones consecutivas, con el fin de eliminar
alpuna de la variacion debida a las agrupaciones de planeton y a la precision
inferior de los métodos. El nimero de observaciones utilizado en cada una
de las medias sucesivas fue elegido para que asi las distancias comparativas
fueran representadas por cada una de las medias. Debido a que las observa-
ciones de la fijacion de carbono estaban muy separadas, se usaron valores
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individuales. La distribucion areal de la clorofila e (Fig. Ta) estd represen-
tada por medias sucesivas de valores de 5 estaciones consecutivas,

Para construir la distribueidn areal del volumen de zooplancton (Fig.
7e¢), se computaron los factores para corregir las diferencias en el volumen
del zooplancton debidas a la migracién diurna, dependiente de la profundi-
dad y del tamafio de la red del muestreo. El arrastre de la red puede ser
dividido en cuatro tipos: a) arrastres de superficie nocturnos, b) arrastres
de superficie diurnos, ¢) arrastres nocturnos a 20 m, v d) arrastres diurnos
a 20 m. Los volimenes recolectados por estos arrastres fueron comparados
en estaciones individuales y entre estaciones advacentes. Los valores media-
nos de las razones de cada comparacion se usaron como factores para deter-
minar los volimenes equivalentes a los arrastres superficiales nocturnos:

Arrastres superficiales diurnos 4.0
Arrastres nocturnos a 20 m 0.2
Arrastres diurnos a 20 m 0.5

La distribucion areal de zooplancton estd indicada por las medias sucesivas
de estos volimenes corregidos de tres estaciones consecutivas.

La distribucién areal de la transparencia del agpua (Fig. 7d), estd re-
presentada por medias sucesivas de las profundidades del disco Secchi de
tres estaciones consecutivas,

ELEMENTOS DE INTERES

Fuertes gradientes horizontales dominan la distribucion de las propie-
dades de los sectores meridionales de las Secciones II v V (Figs. 3, 4). La
precipitacion de las isotermas que aqui son aproximadamente paralelas a
las isopicnales, muestran los efectos de un flujo hacia el este de la corriente
del viento oeste entre los extremos meridionales de estas secciones v cerca
de los 25°8, En estas secciones al sur, la superficie del Agua Subantirtica
era fria v de baja salinidad (13 C, 34%/,,) comparada con la parte oriental
de la masa de agua central del Pacifico Sur hacia el norte, cilida y de alta
salinidad (27 C, 36"/,). Se encontraron concentraciones apreciables de
fosfato y nitrato, y escasamente concentraciones de silicato cerca a los 4078,
Se descubrieron concentraciones de nitrito tdnicamente en la termoclina,
siendo la cantidad de nitrito mayor cerca a los 40°5, La naturaleza produc-
tiva del Agua Subantirtica estd demostrada por valores relativamente altos
de clorofila a, v de la fijacidn de carbono en los sectores meridionales de eatas
secciones,

Se ve la evidencia de la Subcorriente Peri-Chile (Wooster ¥ Gilmartin,
1961) en ambas Secciones I1I ¥ IV (Fig. 3) entre los 200 v 300 m. La parte
oriental de estas secciones muestran un centro de agua de salinidad relati-
vamente alta, rico en nutrientes ¥ pobre en oxigeno, que se atribuye al flujo
meridional de la subcorriente,

El margen septentrional de la Corriente del Peri es clavramente indicado
en las Secciones VI ¥ VII (Figs. 4b; 5b), por una gradiente aguda en la
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salinidad de la superficie a través del ecuador, en donde la alta salinidad del
agua (>35",) de la Corriente del Perd se encuentra con el agua de baja
salinidad (=33"/..) del Golfo de Panami. La extension hacia el oeste de la
Corriente del Pern, afecta la distribucion superficial de las propiedades como
se demostro en la Seccion V (Fig, 4), El agua de la superficie con concentra-
ciones altas de nutrientes cerca a los 1075, se origina probablemente en las
dareas de afloramiento cerca a las costas del Perd v Chile, y fue transportada
mar afuera por la Corriente del Perii. Estas aguas tienen valores altos de
clovofila o v de fijacion de carbono. La termocelina en la extension hacia el
oeste de la Corriente del Perd contiene concentraciones particularmente
altas de nitrito,

El contenido de oxigeno disuelto disminuye hacia el norte en todas las
profundidades como se indica en la Seccion V (Fig. 4¢). Se ha observado
antes esta caracteristica, v se asocia con una capa baja en oxigeno, orientada
este-oeste en las aguas intermedias del Océano Pacifico oriental tropical
{Wooster ¥y Cromwell, 1958 ; Bennett, 1963). Hay dos de estas capas bajas
en oxigeno en el Pacifico tropical ; una al norte del ecuador v una al sur del
ecuador. La del norte parece estar centralizada cerca 2 los 15°N en la Seceion
VIII (Fig. 5¢) ¥ por ahi a los 12°N en la Seccion X, La capa meridional, baja
en oxigeno esti centralizada cerca a los 10°8 en las Secciones V v VI (Fig.
4c), v a los 378 en la SBeccion X (Fig. 6c). Ambas capas la del norte v la del
sur, pobres en oxigeno, son notablemente més angostas al oeste que al este,
Al este de las [slas Galipagos en las Secciones VI v VII, la capa baja en
oxigeno es continua a través del ecuador.

La presencia de corrientes superficiales por zonas, es indicada por la
estructura de la temperatura en las Secciones 1, VIII, IX v X (Figs. 2a, d;
Ha, d: Ba, d). La Corviente Ecuatorial del Norte v del Sur son la causa del
declive ascendente de las isotermas hacia el ecuador. Estas corrientes pare-
cen ser mas fuertes en las secciones del ceste (Secciones I, X v IX). La
Contracorriente Ecuatorial del Norte es la causa del declive ascendente de
las isotermas hacia el norte. Esta contracorriente aparece entre los 3°N v
los 8°N en la Seccion I, entre los 4°N v los 10°N en ambas Secciones X vy 1X,
v entre los 53°N v los T°N en la Seccion VI

Las isotermas cuya gradiente ascendente haeia el sur es indicada en la
Secceion [ (Figs, 2a, d) entre los 8°3 v los 10°8, Seceion X1 (Fig, 4a) entre
los 8°8 v los 108, Seccion VII (Figs. 5a, d) entre los 7°8 v los 928, Seccion
VIII (Fig. 5d) entre los 7°5 y los 978, v en la Seccion X (Fig. 6d) entre los
6°5 v los 8°8 pueden ser tomadas como la evidencia de una débil Contra-
corriente Ecuatorial del Sur, habiendo sido descrita primero por Reid
(1959). En las Secciones VIII v IX esta gradiente de las isotermas no estéi
bien definida, ¥ en la Seccion X dicha gradiente no es aparente,

La evidencia de la Subcorriente Ecuatorial o Corrviente de Cromwell
{Knauss, 1960) es demostrada por las siguientes caracteristicas en cada
seceion que atraviesa el ecuador: en la Seceion I, por una termoclina déhil
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(Figs. 2a, d) v por medio de una ligera depresion en las isopletas del oxigeno
{Fig. 2¢) ; en la Seccion VI, por una termoclina débil {(Fig. 4a), una depre-
sion en las isopletas del oxigeno (Fig. 4¢), v depresiones en las isopletas de
fosfato, nitrato y silicato (Figs. 4d, e, g) ; en la Seccion VII, por una termo-
clina débil (Figs. 5a, d) ¥ una depresidn en las isopletas del oxigeno (Fig.
5c) ; en la Seccion VIII por una termoclina ligeramente débil (Fig, 5d) v
una depresion en las isopletas del oxigeno (Fig. 5¢) ; ¥ en las Secciones 1X
vy X, por una temperatura superficial baja ¥ una termoclina débil (Figs. 6a,
d) y una depresion en las isopletas del oxigeno (Fig, Ge). Esta depresion
en las isopletas del oxigeno fue sefaladamente méds ancha al este que en el
oeste, un fenomeno que puede asociarse con la mezela causada por la sub-
corriente que fluye hacia el este. El centro de la subeorriente conforme es
indicado por la termoclina débil, disminuyve en profundidad de oeste a este
aproximadamente de 180 m a los 180° hasta cerca de 100 m a los 100°W,

Sepun las distribuciones areales de las variables biologicas (Figs. Ta,
b, ¢), puede verse que la primera produccion v la abundancia relativa de
fitoplancton ¥ zooplancton son altas cerca a la costa de Chile, y moderada-
mente altas cerca a los 40°S en el Agua Subantdrtica. Las Secciones 11, 111
v IV (Figs. 3d, e, g) muestran que las concentraciones de nutrientes en la
superficie son relativamente altas en estas dos dreas. En el Paeifico central
del sur, sin embargo, la produccion primaria v la cosecha estable son muy
bajas, lo que es compatible con las concentraciones bajas de nutrientes en
esta drea (Seceion 11, Fig, 2). En la zona ecuatorial la abundancia de plane-
ton v la produceion primaria son altas en la mayor parte de la region oriental
y disminuyve hacia el oeste. Las Secciones Ecuatoriales VII, VIII IX, X v [,
muestran que la termoclina ez poco profunda en el este v que se profundiza
hacia el ceste. La alta productividad v la abundancia de plancton en el este
puede estar relacionada con el rapido reabastecimiento de nutrientes facili-
tado por la termoclina de poca profundidad, v hacia el sur v al este de las
Islas Galapagos puede también estar relacionada con aguas ricas en nutrien-
tes originadas del afloramiento costanero. La coincidencia de zonas de
produccion ¥ abundancia relativamente bajas de plancton, centralizadas a
los T°N entre los 115°W v los 100°W ([ Figs. Ta, b, ¢) puede estar relacionada
con la Contracorriente Ecuatorial del Norte localizada en esta latitud ( Sec-
ciones VIIIL, IX ¥ X). La distribucion de profundidad del disco Secchi (Fig.
Td), corresponde a la distribucion de las variables biologicas, con el apareci-
miento de un agua menos transparente en las dreas bioldgicamente ricas.
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APPENDIX A—APENDICE A

PHYSICAL AND CHEMICAL OBSERVATIONS—OBSERVACIONES

FISICAS Y QUIMICAS

Explanation of table headings

Explicacion de los titulos de las tablas

Time

D (m)

Local times of start and finish of hydrographie observations
Hora local del comienzo y de la terminacién de las observaciones
hidrograficas

Secchi disc depth, meters
Profundidad del disco Secchi, metros

Observed and computed values at observed depths

Valores observados ¥ calculados en las profundidades observadas

Z (m)

T (C)

Cl (")
8 (")
0. (ml/L)
sy (gm/L)
& (el/T)

AOU (ml/L)

PO, IHF'HULI

NO, (pr-at L)

5101 t,ﬂﬂ‘-ﬂt 'L}

NO: (pe-at/L)

SBampling depth, meters
Profundidad del muestreo, metros

D gitu temperature, deprees Celsius
Temperatura in site, centiprados

Chlorinity, grams per kilogram
Clorinidad, gramos por kilegramo

Salinity, grams per kilogram
Salinidad, gramos por kilogramoe

Dissolved oxygen concentration, milliliters per liter
Concentracion de oxigeno disuelto, mililitroz por litro

Potential density anomaly, grams per liter
Anomalia de densidad potencial, gramos por litro

Thermosteric anomaly, centiliters per metrie ton
Anomalia termostérica, centilitres por tonelada métrica

Apparent oxygen utilization (difference between equilibriom oxygen
solubility and observed oxygen content), milliliters per liter
Utilizaciin aparente de oxigeno (la diferencia entre la solubilidad
equiiihrada de oxigeno v el contenido de oxigeno obaervado ) mililitros
por litro

Inorganic phosphate-phosphorus concentration, microgram-atoms
per liter

Concentracidn de fosforo inorganico en forma de fosfate, micro-
gramos-itomos por litro

Inorganic nitrate-nitrogen concentration, microgram-atoms per liter
Concentracion de nitrégeno inorgdnico en forma de nitrato, micro-
gramos-atomos por litro

Reactive silicate-silicon concentration, microgram-atoms per liter
Concentracion de silicio reactivo en forma de silicato, miligramos-
atomos por litro

Inorganic r{irltrite-nit_mf;en concentration, microgram-atoms per liter
Concentracion de nitrdogeno inorganico en forma de nitrito, mili-
gramos-itomos por litro

Interpolated and computed values at standard depths

Valores interpolados v calculados a profundidades estindar

Zim)
T {C)

Standard depth, meters

Profundidad estindar, metros
Interpolated temperature, degrees Celsius
Temperatura interpolada, centigrados
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{(w) Interpolated chlorinity, grams per kilogram
Clorinidad interpolada, gramos por kilogramo

8 (") Interpolated salinity, grams per kilogram

Salinidad interpolada, gramos por kilogramo

or (gm/L} Interpolated potential density anomaly, grams per liter

Anomalia interpolada de densidad potencial, gramos por litre

dr (el/TY Interpolated thermosterie anomaly, centiliters per metric ton

Anomalia termostérica interpolada, centilitros por tonelada métrica

& (el/T) Interpolated specific volume anomaly, centiliters per metrice ton

Anomalia interpolada del volumen especifico, centilitros por tonelada
métrica

AD: o (dyn m) Dynamie height between the interpolated depth and the sea surface,

dynamic meters
Altitud dindmica entre la profundidad interpolada ¥ la superficie
del mar, metros dindmicos

ADys (dynm) Dynamic height between the interpolated depth and the maximum

interpolated depth, dynamic meters
Altitud dinimica entre la profundidad interpolada y ln profundidad
maxima interpolada, metros dindmicos

Qe (m-dymm) Transport function between the interpolated depth and the maximum

interpolated depth, meters-dynamic meters
Funciém de transporte entre la profundidad interpolada v la pro-
fundidad mdxima interpolada, metroz-metros dindmicos

Missing data—Datos que faltan

909,00 No abservation of either temperature, chlorinity or diszolved oxygen

—10
0

No hubs observaciones de temperatura, clorinidad o oxigeno disuelto
No observation—No hubo observacion

Ohservation was made and its value is zero
Se hizo chservacion y su valor es cero

Explanation of notes

Explicaciin de las notas

a)
b
c)

i)

e}
1)

£l
h}
i)

i)

k)

Questionable value 19.18".—Valor cuestionable de 19.18%.

Questionable value 3.32 ml/L—Valor cuestionable de £.82 ml/'L

All ehlorinities were questionable, Observed values wera:

Todas las clorinidades fueron cuestionables. Los valores obgorvados fueron:

O0m = 19.10"u: 49 m = 19.76"%w: Td m = 19.55%: 09 m = 10.42%.; 148 m = 19.39%w;
212 m = 18.33%%; 300 m = 19.20%,; 306 m = 10.21%.; 562 m = 19.16%

All chlorinities were questionable. Observed values were:

Todas las clorinidades fueron cuestionables, Los valores observados fueron:

Om = 19810 48 m = 10.76%w: TI m = 19.73%u;: BB m = 19.68%a; 147 m = 19.60%a;
200 m = 19.18%.; 206 m = 19.12%; 383 m = 19.10%w: 676 m = 19.06% .
Questionable value, 4.72 ml'L—Valor euestionable de 4.72 ml/L

Extrapolated value used instead of questionable value of 1873,

Se uszi el valor extrapelado en vez del valor cuestionable de 18.73%.

Questionable value 18.41%—Valor coestionable de 19,4177,
Questionable value 5.86 ml/L—Valor cuestionable de 3.86 ml/L
Extrapolated value used in place of missing datum

Se usd el valor extrapolado en vez del dato que falta

Extrapolated value used instead of questionable value of 19,368,
Se usd el valor extrapolado en vez del valor cuestionable de 19,36 .
Extrapolated value used in place of missing datum

Se uso el valor extrapolado on vez del date que falta
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* STATION DATE TIME LATITUDE  LONGITUDE ©D
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OBRSERVED aND COMPUTED VALUES AT OBSERVED DEPTHS
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2249 B.0% 19.0% 5,91 el 125.7 .52 7 AT.T 2.8 Lt
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75 L0us7 0.9 ELF I B33 6.7 117.4 -k 92 [T 1.0 .l3
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OBSERVED AND COMPUTED VALUES aT OBSERVED DEPTHS
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STATION DATE TIME LATITUDE  LOMNGITUDE D
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CBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
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INTERPOLATED AaND COMPUTED VALUES AT STANDARD DEPTHS
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FORSBERGH and BROENKOW

STATION DaTE TIME LATITUDE LONGITUDE ©
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OBSERVED 4ND COMPUTED VALUES AT OBSERVED DEPTHS
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T2V Ll.1% 1042 Poal® Selid Phuld L4 -5 T 1ok .04
22 Bt Ld.9% 1ea 2 ha ¥l ThaE% L4D.D L.t 12 -0 1.7 -0
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INTERPOLATED AND COMPUTED vALUES AT STaNDARD DEPTHS
2 T ci 5 [+ 8 By B ADzgy  ODzzuax Oz
tm] ¢l (sl (e fgmsL) (eldT) (eldT) fdynm)  ldynm]l  (m-gynm)
-] 6.0 [T TR L] dhald IS FLLE a 1=007 FE A
(1] ] a0 L T THa08 L | FLFA MeFl <9 23%.0
FL:] 16219 190 Ty 34 2519 2th.2 219.0 «0%4 G50 229.3
30 15.04 17,00 B 82 2h.28 210.1 2T1.2 084 323 220.0
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STATION DaTE TIME LATITURE LONGITUDE ©
H 0% WOW s U983 2Gls-ZlD0 32" 2n.0h 08T 4 f.aw
CRSERVED AND COMPUTED VALUES AT DBSERVED DEPTHS
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g Q.10 [T B nd B ks 7524  FTM.w -al3 21 Lok o8 =T
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FORSEERGH and BROENKOW
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STATION DATE TIME LATITUDE LOMNGITUDE D
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FORSBEERGH and BRROENKOW

STATION DATE TIME LATITUDE LONGITUDE D
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STATION DATE TIME LATITUDE  LONGITUDE D
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FORSBERGH and BROENKOW
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F T cl 5 0z oy By ADU  PDs NO3  Si0a Mz
wml o e (%) (Yee)  tmiAL) lgmiL] LetfL] AmidLg tug al /L)

@ I%.%0 £ ¥ & .00 S 2he 38 2hkas =&y »AY Bradr ™ | «1%
23 I%.38 [Badl i31.98 Sl 2504 LTS ~alt =52 bl 1.0 17
&% P heaT I Me Pl AL L] fs FETLL 50,3 == 18 « 59 Tel =% s13
aT 1L.g? [T PR [ L) Bkl 25:93 2ofen =] 80 Ba «f «1F
L] 10.45% B TS [ b=l BT 200, T =aDB « T3 Tha% 12 «2%
135 Ve Eea7? LE P 0 ET Sfhall Lagal =39 B 1éal Eulk adln

295 HeTh LH=%1 B4 0 Sead L L] L& L2 151 T T «0%
395 T FH 5.5 a3 L] ThaTH LOBa"" 2=0F Ls 5% FI 10k =01
&7l 5.58 LR ] M, 20 BTl .00 lus.H 1«13 1:3% Ehah Ilats Pl |
(1} ho AT [P F L] S50 FT.08 1o 1ahd (L 2T.5 15:% =01
INTERPOLATED &ND COMPUTED VALUES AT STANDARD DEPTHS
E ¥ cl s Oy & B Ay ADgszuax O
im] (&) (Yea) (%ae! lgmsL) (e/Th  (el/T) dyam)  ldynm)  (m-dynm]

L1} 1%.5%0 ld.8F 34.00 TF5.33 Fd-L Y P L a L.00% 5.9
149 R 18.82 35.949 T5.33 Fa%.1 ThS.5 027 - FEF TBE.T
ia faak] 18.81 ¥r.99 FETE LY Fokan TS ML | 1] ITT=3
30 e B 18.00 3497 2537 2ole% LT <019 929 ZuT.0
50 13.02 i85.T7 LE P F F+ %74 FL L] FLE ] =130 BI9 FLT |
s 1085 1d:T&4 33.%0 25998 20%.1 Z0T.4 =184 «8Z22 28

ico 19.28 1875 11.088 JE.0% st 199.0 = 3T «TTH FOB&
150 .29 1d. 19 LR o2 1765 1197 =342 &TT [N L
200 dadl 18.5% Ja.0% FLT-1 15310 15%7.0 whl b 59 L&l &
50 Faa? 1hs 8w iha13 6. T0 134,97 1539.3 = &0 =519 1139
Ion frats 18.u3 3%, 20 i 0% L20.7 1255 =556 akS2 LIS
H00 et 1B.95 I4.23 Th.98 108.8 1145 wir Tl PEEFS .8
son Sab] 1493 I4.19 2101 105.7 2 =190 =219 2.8
&0D Sa D 18,92 Ja.lH 27,08 102.1 10%.4% =00 108 Sak
TEO & T 18.%92 JI&a 18 2708 Tl 1at.l 1-00% a a
STATION DATE TIME LATITUDE LONGITUDE
WoLo? DEC  To 1963 OW30-0920 38 45,55 oBe 2a-2W 23
DRSERAVED AND COMPUTED WALUES AT OBSERVED DEPTHS

i T ci 5 02 o By ADU PO, MOz Si0;  NOa
im) (*¢) [%oa ] (%] (mlisL) [gm/Ll (et/L) ImlAL)  ——(pg ot /L) ——

a 1%.80 Y SO &.07 2%:5%0 FLT = 49 B Bad L sle
2% 13.72 iB.%0 LTS &.0T 2560 20,2 - Al =hilh B w7 =12
&7 13,57 18.71 T T [ FA T 235 =sk] =&T S0 =T =10
3 11.3% IB.8% 3% ,0% LTS § 200 200t =kl b2 Bl =% w18
L] 10.918 fg.33 Yk, 07 Ga bk 25 0% 197. 1 =« 10 -t Tl wis =27
147 1G53 WER.00 Hha.an TS L] AR 00 NP0 9900 =&T [N =¥ &7
e . 0E 1h.88 W& ar 5. 0% d6.00 IT3a5 =85 =l I15.8 L=% o7
2089 Telh La.97 fs.2T S.Th PO L (4 %] <19 Bab? I8 Fat =01
387 b1l 19.00 LTSN 5.52 2F.01 (L | 122 [ T Th.? [ ML) <08
573 S.2T 18.99 LETED ETRL] 2112 %, T Ia.l% le%% LY 112 01

INTERPOLATED aND COMPUTED VALUES AT STANDARD DEPTHS
& T o 2 o & 8 Dy ADyzyax Oy
tm) iy i1 ] (%aa) [%oa ) lgmsL) (el#T) feldtT) (dynm)  ldynm]  im-dynm)

<] Li.H0 1H. 84 34 .04 11 ThH.8 f%8.% 2] LY 220.8
ig (R Pl i8.8% i4.00 25.53 Fabah fhb.8 «02% B FlZal
=] P3:7% iH. B8 4.1 29.5T Iadah FL R =0T -EL] F0A.&
a0 1108 190 3.5 EETLF) 23T.9 2384 «OT3 «H811 19%. 4
5Q 3.3 THa1 Saslt #S5.0% F30a5 Fx Fr =120 s Tk 1T
5 Ila2% 1B, 85 Mo 0% 2800 2012 203:1 =175 «Ta9 1617
1¢d IG.28 lg.33 Fh.0F 205 196 .5 198+ 1 ad2S «B59 145.1
150 id:2a Lot Th. 08 Thadl 1820 18%.4 «321 583 113.%

2C0 Bkl IABT 14:0% Fha b 6T 1Tl =Rl ahTE ATl
250 B.0% (L k] Tha LW ot 1 has L E L AT PELE] ]
300 7.0 18:77 LT Seaa T L1%:) (FLTE ] =¥k = 030 &V
&Ca Ea O I%.C0 Fh 32 2703 Loh.& L IR « 210 Fh.9
h:1i ] 5548 18.3F 35,31 2T.08 Hilats 1.1 ] ] - 1% =
L1 a7 NE.5% ¥4, 30 TT=1% TaaT I02.1 «B0% a g
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H 107



EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS
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STaTiON DATE TIME LATITUDE LONGITUBE D
H 188 CEG Ty 1963 2000-70%% 39" 16,55 oRE" 22,0
OBSERVED &NO COMPUTED WALUES AT OBSERVED DEPTHS
z T cl 5 07 & ADU POy NOy Si0g  NOj
im] ("] (Ve ) {“foa (mi/L) {gmsL) lel#Ll  imifL)  ——(ug et /L]

o0 i%.30 LRl # LI [T FL TR L T ] -k 58 1% -8 «19
25 13.38 Lhamb (THCT b bR 25.07  131.8 L) «58 T.8 o5 =1
50 1.4 0.3 .07 ha i 25.06 2151 - 5% +50 n.l T 19
T 1057 18.83 5.0 e 50 2hall 19k % —ak] st (LN ] b =149
Loo 10.2% la.d1 3.9 Bl Phalh [ - 20 -9 Llad 2T adh
150 .92 19.n2 1400 BallW o2l 1aZ.1 -1 P R o 22

200 B9 pn.my YhaOF E 2a.4%  1&0.9 bl l«02 d8.1 la® =01
259 9%%.00 18.9% Vo 23 5.33 §999.00 YY.0  999.00 Lokt  Phab Bl sl
199 EaU& 19.01 1%, 34 LT ] 2T.0% 10k7 l.t0 -0 - =0 =0
584 S: 2% 9. 00 34,33 S.8% AR Fhal Lol 150  Fo. 11.4 o0
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
Z T ci 5 0 Br 8 Az ADpszpax Oz
{m =] {%aa) {%eal) lgmsL)  lgsm) {el/m dynml  ldyn m) im-dynm)

L] 1430 1887 .00 25,04 FLTY | 2549 a -BT% FIL ]
10 [T 18,87 34,00 25akH 2504 250.8 N-FY AED FITS ]
4 [ET 18,08 34.08 25:58 243.3 L G50 B2 Z02.9
L) 13=12 LE. 5% 4,04 I 233 ts e SO =801 19%.T
50 Lla% 1B.E3 3408 Z5.88 21%.1 FAT =119 - Thtt 17432
5 .57 IR.ER 402 2ol 191.4 1932 =170 - TR 160.9
160 4L ] VBB 1398 Thalk BBt 909 «218 +B5 T 14%.9
1%0 ¥ 18,82 34,00 Ths 20 a2al 185.5 #3132 503 1134

oo LA L L. 4T k0% Lhakd LaDa % 165.0 «400 ] BT %
250 (T 18,41 LT 2e.63 149 lab. 5 «&TH RTT] B8
£l Tadt LRk 14,22 26,79 L. 1304 SShT 328 al.5
wln L | 19.401 EE TS L 27.0% 181.9 19T.7 sBAT « 708 Fa.r
400 Sa51 19.499 3% 5) 21.10 ¥T.1 10%.0 173 1.0 ] $al
(1] Sal% 19.00 bha32 27,14 LI LoL.a BTS o o

STATION DATE TIME LATITUDE LONGITUDE D

hole% UEC A, 1953  OeDe-OasT ab” 32,65 [ P )

CESERVED AND COMPUTED WALUES AT CABSERVED DEPTHS

1 T cl 5 0z o B¢ ADU PO, NOz  Si0y  NOg
im} ("¢} (¥ea) (%)  (mi/L) {gmiL) (el/L]  ImliL] ——(lpgor/L)

a 12.90 LBaak 3%.0% Bail 25.089 2304 = u®Z «BE () 2.1 =36
2% 12.41 18.83 %02 bedS 25,77 2208 =a %0 aTe 10.8 lal 18
S0 Ll.8% .83 .03 LTSS 25.88  713.3 sl «Th  1Du& & 18
15 19.28 18.81 LE T ] e Vb 213 1E%. 7 = 2% Tl 10.2 A 22

180 A.8% 18.87 1400 4a22 F6:27 1810 =03 -4 138 L =33
150 Ha. 89 (L EL 1] Yo ld HaTl Thakn 554 abl LoD 160 #a3 =D&
1948 Te 58 L8 1A 20 Habh 26.T3 1320 «A% 1.3} 22.% L] 02
298 &. 2% LA ] LEETL Ha%9 Fha 8 -1 ] 1a12 Lebd 25.5 Tali o0
% Lo L b T .25 S.ll ZT.00 T afln lafite  25.1 Bull =02
ELE] 5«18 Piead VL 2T 587 .00 L] 1,03 1.4% &l i3 =01
INTERPOLATED ANMD COMPUTED VALUES AT STANDARD DEPTHS
2 I cl 5 or 8 & &0z ADgzmax %
{m) =) (¥oe) { %o ) {gmsL)  delsm {1/ 1} [dynm)  idyn ml (m-dynm)

a 1290 LB .4 ED 2504 2304 ¥L.5 -} «B20 Fil.2?
1a 12,08 LR B4 14,00 25.T1 279.5 119.9 023 107 204.1
20 12.57 IE.R3 1.0 25.Th 228ad Fri b T 19%.3
1] [P b 34,00 25.78 FXE.0 222.% « 086 152 18T.7
1] LBk Vi 14 .02 2%.88 FL3: B bt 102 « T 1711
(£ I0.28 LB 0l 31,98 26:13 i89.2 1910 NE] 85T 158.0

oo el LB, 82 34 .00 0. 22 1B .0 183.2 «210 aall 1e0.1
150 Baa 18,90 EL T Fo. 40 1554 1505 298 525 LLh.7
oo Talis a.a3 LT ] Pl PR 132.0 135.4 « X567 %57 BF.3
250 beHE 6.4 Fhalh P 1191 1782 433 = 3ar Bifa
ico a2l 18.4A b 2w ZaaWT 109U 118.% LLrd 32 SH.%
Aoo S.81 18,94 Jaa 2% 27.01 10%.4 111.% BOE 218 1.3
00 Sakh 18,87 Y. 2h 21,04 100.9 10T.% «Tl4 o108 B3
aog 5.13 1897 3427 21.10 LT | L04.1 B20 a 0
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166 FORSBERGH and BROENKOW
STATION DATE TIME LATITUDE  LONGITUDE D
#1l0  OEC. B, 1983  2O00-704% 19" pu. s a9n” N5, 5u
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
2 T ci ] Oz o7 &t ADU PDs NOz  Silg MOz
im) (=} [esl {%ea) tmlsL)  lgmsLl Leb/L) {mi/L) —— (ug al./L) ——

8 1Y.%0 L8013 14,02 5,91 25,40 2%2.0 =30 .80 %0 1.0 N
FL] [T 18.8% EE P G000 25.59 240.8 ~udl 57 BaS =4 al%
&9 13.23  1B.83 34,02 5,99  PFS.61  23V.0 -.2% BB B.S .7 T
Th 1080 [ R Ba, 02 B 3T 26207 19%.2 =33 T4 Takh -7 =20
w§T 10.73 LE.B% LL L B 00 dhal8 ldsa.® =13 3 1245 % 33

136 8.5% Bl e lh 5,44 28.55  149.1 I T ) -4 .30
218 T.oe 1B.us 1407 5,30 Je.Bl  124.2 121 1.58 IRT 4.3 .02
i1 #a 30 19.01 LTS L] =23 27.02 1a%.1 Le48 L=7T2 dbal Tat «02
410 H.8T L#aDL Thadd Sa6D 2T.07 e lalid Ta ety Fhal Tat 0F
3 IR WS Y £ T P 4 5,70 2T.16  91.4 112 .72 277 1.4 02

INTERPOLATED AND COMPUTED WALUES AT STaNDARD DEPTHS

Z T i 5 Oy By & Ao A0pzmax Yz
(m) *¢} {¥eal [Fewl fgmsLy  lelfT) telsm ldynmi  ddyn ml im-dymm)

0 1390 LB.aT 3402 25.47 2520 252.7 o SBlA 04D
10 13T T ¥4.03 25,50  2av.l 289.% L0028 LTH 1980
20 13.5%9 8. 84 A4 0% 2%.55% FE L Taw.T =050 Tl 180.2
34 1541 18.8% 3%.0% 25.5% Faladh Thl.¥ 0T& aTal (1M
59 1318 TR Va.0F PS.62 23LT 2INL2 +122 T T
15 10.75 18.8) ¥4.02 e 08 E9ALZ I96.1 177 L6 1AG.E

1ca 10.11 18.85% 34, 0% FhaZl LEl.8 B4, 0 i S0 134a 4%
150 Bakd Ha7l %16 TE.5T ET ) I50.% =« A0E = 306 1070
o r.35 16.93 3420 6.T6 B29.1 132.4 378 -435 83.5
50 P TR Va2 2689 W1B.9 120.9 e RYE P
kTl ] baad 19.400 I%.37 T&.99 10T T 1t2.3 =500 adl& LT 4
400 G4l 14.01 34,34 27.07  KG0.%  1D&.) 609 POk 20.3
00 5,80 19.41 a0 1.2 954 102.0 Ty - Lo 5.0
&00 .12 19.01 A5, 9% 2T.18 ALy 8.1 =Hl% o o

STATION DATE TIME LATITUDE LONGITUDE D

W Ll BEE Ty 1963 LA3I-0933 !f Si.dk BQE'EE.fw it

CBSERVED aND COMPUTED VALUES AT OBSERVED DEPTHS

g T ci = +73 07 5; Ao POy MNO3 Si0g Nﬂa
im]  ("c) (%] (%)l  (mi/L) (gmsL) lel/L) (mlfL) —— (pg at/L)

L] 1%.80 IB.d3 eall F= 7T 25.3% 2h3 oty =ud} 52 el o wdd
25 1447 IB.9) 1a. L6 5.82  25.42 357.0 EN TR TR 1 -5 .11
L] I&.29 L&.%0 T LY .83 2548 2506 a0 =38 ok 5 =10
5 12:37 iR.aT Be.0% ML 2583 FLTats —udd athF Sath 1 =15

10 .59 18k SE.OT S.00 25,07 2040 W08 .63 BaD b .27
£50 10.18  IB.83  Yh.0F 5,9%  Fe bR L&D TR B T o £32
226 .M 18,93 34,23 E8 TR T T boké 1,32 20.T DS 02
ETL] B el 19.C0 EETS B F09 b, 3% 1it0 (%11 (TLT] 2%5:5 Tes «02
AR BalH 18299 3%.31 Tads 2T.00 ECGa.d 139 Lot ¥ 2%.9 B8 =02
[1=1% 5. 008 1R.%9F LN Bakiss 707 LT I.&0 =g =g =0 =0

INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS

2 T 3 3 B oo By 8 Ay, Alyzax U
{m} il (el (%) fgm) le/Ty leisTd ddynm)  (dynm)  Im-dynm]

a 1410 Lok ST Y 25.3%  Ped.e Bad.T o PO T
10 T 1019 P $5.36  #el.9 282.3 02a B I T
24 E&.TH LB 0 Aaalh 2509 2997 25949 =052 b ar.o
L [4] Ia.6F (- Faalde 2551 25%.9 2569 «0rn <H2% 195 &
54 EhaFd I B %0 T4 1% 2ha%d 250 .4 252.1 «129 T3 1874
s [ FPEL] LB.B7 T4 0% 25«83 21T.0 2190 = LEE «Ti% I6%.0
LEd Bha%d 884 Th.07 25«90 Fl%.q 207 .4 PrLT alihs ] lad&. 80

154 1818 Fdhadd Ya.0F Fha 1T 1H%.%9 18d.% =340 542 Iil&=3
200 CHLTY 9% Tl F Pl LS2:h 156 % «&FT akTd L |
250 r.az L. L B, 26 2tha T4 I3l% 196.0 =500 T ] LS ]
oo Twld i18.5% 3&, 50 FL e 22l = 5h5 « 318 HH.0
HEE BT la.99 3&,. 51 FT 1002 113 BB 220 1.9
L] e] & 0 A48 L L) Pl [{ek T 101 a T 109 Gak
&CO LT 1a.3F e FT IT:.0F a8 lOTae = Y a L
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EASTERN PACIFIC OCEANOGRAFPHIC OBSERVATIONS 167
STATION DATE TIME LATITUDE LONGITUDE D
W 117 DEC 104 1983 0830-DU4S 3¢ 0210 09y 459 1
OBSERVED AND COMPUTED WALUES AT OBRSERVED DEPTHS

F T cl 5 0z Ot Br ADU  POq NO3 Si0y  NODp
iml ¢} (%) (Foal  Aml/L) dgmiL] telfL)  [(mi/L) —— (ug at/L) ——

0 1550 18.98 [T Bk 29,93 2es.0 =t wiiy L oh .18
25 1589 1,94 ba 29 S. 12 29.33  Ie4.E L «32 3.2 s 08
0 1%.01 18.94 ECWEL] 5. 10 78.37  2el.0 - 20 £ 32 1.0 +5 <08
™ 137 1H.53 .20 Ba2T FATE 'R T =52 43 e =3 .09
o0 L2845 18.83 Mokl Bl T5.83 F4 Er S o 37 « 53 BT -4 &
158 1l.08 Ld.a8 bl S.07 26,00 19%.0 .23 bl A8 o o4l
225 e k.53 V& 20 5.32 26,39 IB&.T «B7 BT 10.3 Lt a7
124 f.28 18,58 3ha 29 S.18 LY L 71«8 1«37 .49 Ih.6 b1 | Q2
198 O 19.00 433 5. 15 LT L (-1} 1.33 lab  2%.T Tak .02
ELE] Ss58 1963 14,38 Sabh FTals 33.5 1.1% 152 2%.9 10.5% «0F

INTERPOLATED AND COMPUTED WALUES AT STAMDARD DEPTHS
z T c 5 T 8 Alam  &lzozpax O
{m) =) [¥oa) (e fgm/L) lel/Th leldT) ddyaml  (dynm)  (m-dynm)

Q 15.50 18,94 3429 2%.33 280 2651 a Y 2M 4
o 15.50 18,98 %70 25.33 5.0 P 07T 010 2E2.0
20 15.47 18.98 LI d5.01 SR Y #0535 «B92 213.0
3 15.47 1R.4A Wh. 20 25,04 2644 Tafi.h -DBO - Bl 20h.2
50 1531 18.%a LT 2507 Zbl.0 LT «132 «BLl3 TET.4%
5 1317 1h.93 Y420 25,780 22n .k FrT] L 752 16T.0
1eo 12.4% 18.84 LT 25.8% .7 2204 2 e L4

150 1l.18 1988 EL e 24.07 195.0 et T 501 L1ired
<00 1014 1&.9) Ihal ¥ fhia N0 1104 1T ahh i «AGT 0.k
250 LS (L 3aL 22 10.52 152.2 137.3 «532 413 oT.b
100 T.00 1897 EC Fh.Th B30 E 136.2 e <140 A0
00 hakl 19.00 533 .98 1088 Ii%.8 =71 «Z1% 1.l
sc0 5.93 1.0z LT 2r.01 LA 1068 B4 7 = 10% 5.7
600 5. 49 19.01 A4, 40 27.1% P I 1003 2T ] -]
STATION DATE TIME LATITUDE LONGITUDE D
LYY BEE 0. 1983  2000-20%2 38" 14.05 ous” 35, Tw
OBSERVED aND COMPUTED YaALUES AT OBSERVED DEPTHS
Z T ol 5 0z Oy 8 AOU PO, NOy Si0g  NOg
imj (") [ Vasl [®ea } [mi/L} fgmd) fel/Ld {mifL)  ——{pg ot /L]

g le.70 (R LT 5.53 25.21  ITbad ~. 208 <25 1a2 3 09
5 L. 53 19a12 Yk b 2529  Fen.w =22 =20 b ] «03
30 L% 0% 1.1l .57 Tt 25400 250.% =27 «1% a7 % | 00
75 bk 77 (1 ALY L SaTle 2580 220.T -a2l «1% sy X ]
1-1- T T 19415 LIPS .73 28.TH  221.4 =alb L 20 1al ok it
(&1 13.3% 1908 (L F S 25.8% 2.2 alh 31 3.3 ik Y

22%  10.e8 19,08 LLPER o 2650  1ad.9 1.0% =81 14.3 1-7 =03
324 T.R1 1.0 §a.83 Lo 20.T9 1286 B850 Le2&  2l.¥ Bl 0%
Er Bt 19112 ET T Balk .00 1057 ek 152 28.1 Bl «03
L] N0 18.98 3ha29 5.58 2108 168.% 1:2% .48 =i 10.8 0
INTERPOLATED AND COMPUTED wvALUES AT STAaNDARD DEPTHS
z T [ 5 oy B E: Alre Alzrgmax Bz
{m] (¢} [Yeul {%oa) fgmsL)  AcdfTh lel/ 7 {dynm]  (dyn m) [(medynm}

L] L&, 10 1%.0% Fuabl 2521 P .7 0 T4 A9 4
ig 14. bt 1. 1p 14 .50 Faadd 2147 275a1 028 Thk r30.0
20 la.%9 (L] M. 57 .20 2118 212.2 05 Y AL 0.1
10 Thait 17:12 14 .54 23.31 2a7.3 Fr Ladd a2 2104
50 1594 1911 LDWLS ] I5.40 Thu.% 0.1 L1134 NEL] 194.3
s [EPS ) 17,70 L] 580 20T T80 195 «TIB L Thal
Lo0 15,44 15.1% Lo ] F5.TA Fee 22%.0 251 «T2E ETTR |

150 13,34 19.0% Thail I5.m% 212.2 21had =T 812 122.0
200 1h.%8 B Gy 1451 P LIe.w 182.% b2 517 B89
250 9.8% 19, U3 14, 30 FIET] L3t 1598.4 54T k2t Thakh
a0a Hakl .00 L] 2o T 114.7 1400 822 ST+ S
w04 b.Td 1.0l B 3% 28,78 1106 1178 158 - 27% 2.2
500 a0l 1.0 14,33 .03 103k 10.7 LAbs din 5ah
L Band 1a, w0 4,29 N Lot 8 108.4 -4 a o
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FORSBERGH and BROENKOW

STATION
wolls

DATE TIME LaTITUDE LONGITUDE D

BEC 11,

1963 D4SE-0840 BT P55 094 37w %0

OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS

F T ci 5 0z o7 By AOU  POs MOs  SiDg MO
(mj (=] {%el  {%eal {mifL) fgm/L) fed/L)  Imi/L)  —— lug ob/L) ——
[+] JEL 1911 T ] S ?S 25:71 ITaa? 0% skl 1.5 wis L]
23 ie. i 19:12 bha S.51 25.2% 2TM.5 =17 21 .9 3 02
B [iah? IN. % SR L P5.1% 2630 L% 4] 1% o ak 0T
% Liald 19.d4 Ve AE GOl #5.7T0 F30.2 =0 74 [ .k «0%
14} Lo i Ifaan Va ok ST 5T 1.7 -l it 1T =k - 10
149 jr.EF 149,01 T T .Y 25,95  2od.A «23 AT Sl o5 27
143 Phadn La.40 Vh .29 L] Fuad 1% =50 ah0 LEL.T - T L
43 ek 101 LETR L a1 Phataf (R lalts La®S  1%a7 3.0 «01
ik T.08  Ust.enal gl Aobll 999.UE BENL0 MO0 1. E2 -0 | =0
el Somi LHe37 LEPR | LY 1.0 I0O.7 ST 1aM Fh.T 107 01
INTERPOLATED aNO COMPUTED VALUES AT STANDARD DEPTHS
£ T a 5 O by & Ao Alzgwmax Oz
im} () (e} (L fgmsl el [T ddyam) (dyn ml (medynm)
Le] (R 1701 LL T 2521 ?tnald #Mbald a W2 FhELT
1} 1441 19. 0 34.54 Fh. 22 250 iTha2 el LT 2351
20 1aa 1 1912 LT 25.23 2150 2750 =054 AT T2heh
1] Lasdh 19202 L L) $5:25 2731 2T4.2 =081 «Haw 2Lied
58 Freassd 19 1% . hE F LT 1Y EI 26%.4 =127 « A58 199.%
"™ %1% 19.013 14,38 FL M. 2 FIT b - lT% 193 1TA.%
pog La 08 19.C4 LT L] ?5.719 .54 B FF LT el «TAh 1590
isa [ FLLE] 1.1 L T TR 2oT.T I1l.0 =M% «B2T 12%.H
200 itsi% Lriatid 14.2% FL a0 1d5.% e 521 LR
250 LT 1R 4. A0 . (&L} 1P 551 whil 121
o BakT 15.01 14,31 A6 T0 [EL T8 ] 408 sbdE = 166 5.4
1104 tafn LY Thath bl (R RN} 178.4 « Tt =232 Fr )
500 a2 T L L Fb.94 104.1 115.% «HEL =01k 5.5
(144 Hahh (L] 15,31 77.08 e 106.5 =997 1] -]
STATION DATE TIME LATITUDE LONGITUDE D
#O11% DEE 11, 1960 §Z10-22% 17" 13,45 gos’ 52.7M
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
F T cl 5 0z oy By AOU  PDq4 MNO3  SiDs MOz
im] "¢} (%a)  (Yaal (miAL) (gm/L) del/L)  [mi/L) —— (pg atfL) ——
o 1r20 1520 14, Th S0 2529  269.9 =10 =2F 1.0 -5 -1
P L] 19.23 FhaTh skl 25223 FTha9 =s20 =% =¥ =¥ =00
hn LBeHl 1922 Ya. T2 LT 5.0 262.0 2% -1n -3 a3 -0l
2 IS0 19.22 LT ] .12 29.61 23ab -a2W eln -2 = Q
W 1% 40 Liald Ve T 369 565 Fihad -ul? sld =k o w03
1as [P 191 L] LT 5.7 Rt all = & i «13
208 17.m% 19,04 Tkl a.n2 Ie.00  TOD.P 08 «37 .0 1=1 -02
13 B.TT 18.9% (T L] &,97 pLST ] IET M lakl la2? Lat L =01
403 TS B Th. 20 &8 FETLE ] [FA M Laml La58 2k Hed =010
579 5,19 18,75 4. 23 LT 7T.00 1070 143 175 27.1 103 «01
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
z T o 5 0 iy & Alzy  Alzegmax Oz
{m} (] (%ea] {%oa) fgm/LY tel/Th  (ei/T) (dynm)  (dynm] (m-dynm]
0 LPsdd 19.27% ThaTHh 29,20 2605 26%. b L (LT Tabal
10 1.4 19.7) . Th 2524 $T3.5 2Tha0 2T 1.027 2824
29 LTkl 149:20 B Th 73,23 F3 I PTH.4 0% 1000 FELER]
L[] 1733 1424 3. Th P& T PRy 8T «0AZ =WrE 2R2LT
a1 L 1927 Y02 2% 34 e ELT R =135 %19 Z1i.0
Ta 1%.TH (L 14.71 2581 249.0 Thlak ML «Bak 1% .1
10 (TTs ] il Naant ?5.05 2 Vot 2375 S8R o T 1710
150 18l Ivalits I tid hala FrOM 22WE <378 BT 1341
00 1290 19.0% Thaai 5,90 Tod.L 208.% hBA 570 108.%
50 1.9 T b 30 28,27 1Th7 18z.2 382 &1 Tea.B
f1=l] Faull 18.9% o Fh FIS F 19Fak 1584 bt T <387 S5k
30 fathd L dn We.2G 6. 82 1707 130.2 «812 253 257
sga Ba?? THa94 LLTT 4 2ha03 113.4 12049 48T A Sa
804 5atd 1n.a5 (O TS FT.00 1059 118t 1044 o -]
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 165
STATION DATE TIME LATITUDE LONGITUDE D
§ ]
Ho1le OEC B2: 1963  DGCO—D85% A §9.05 a9%" 47. W 1]
OBSERVED AND COMPUTED VaLutes aT ORSERVED DEPTHS
F T ci 5 Oz o7 By ADU  PDq NO3 SiDg  NOz
Im}  i*¢] {%a)  (%aal (mi/L) gmiL) tel/L) (mifL) —— (ug ab/L) ——

a 18,10 19.74 (TS | LT ] ?h.01%  ZRILT -l a3 B ot <03
25 17,94 1921 yhoal 500 25.16  Zal.d ] 1?7 4 b T
L1 1r.09 19,049 h o AE R T L L d9%.1 =a -1 ad -k a
T4 l&.%0 19,29 Th. 8% 5.58 25.51 FA5.T ~a 3 T =¥ al a
99 13.81 19.2% ko TR Sebd  PEaE5 Pk a2 «1T =+ s T
(L] 1%.T9 19418 (LS | Seht P s fdbah +09 s&d dat ' -y
208 L7.%5 19.4a1 Hho bh S.0% o001 20048 o Ta +18 =8 -8 -0
3d4 A5 L1H.98 LE ] LIS ] Ahas0 lak.® | Y k.08 I16.8 b7 =01

L0 T=03 iH.%a 1% .75 457 A6aBY 4 9 Fallh B AT Fhal Bl sl

s Setl 15,91 e it 5,40  MbaS0 K010e3 [ o T L 1] <01
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS

2 T ci S o & 8 Abzm  &Dzigmax O

{m} (%} [¥aal {%ea) fgmiL)  (el/T] fel/T) ldyaml  (dynm]  (m-dynmi

o b b0 1924 1403 LT Fodad 26350 ] 1068 ot b
1] b it 1% 28 %,.83 FE T L] LY.l FLET- «028 1040 1
20 ¥ 1.7 Ia.02 2% 1% 28F.1 FEE.T 0L T 1817 g L ]
1] L7683 [ A4a81 Fe T L FTh.5a 29,7 TS L] B TP
50 L¥aco 1927 14,85 2537 2591 ETY NEL 09 2lt.8
L Lkt L% 24 Fhonk 25958 ELL I 1 FhEW =202 « Bbb 19,1

100 LS. 60 L4, 21 A4, Ta P k] FA%,.2 Filah «dB3 » B0 1¥lak
150 Léo¥e 1 b J4.61 FETE L] PR 2305 « JEE «&B8 T3sal
200 [2.78 1.6% 3437 F5.0T F03=T F0T. &0 «5FH 106 %
250 Li0n L §4.90 FI Lire0 1850 ) ~HHD Th.0
wno B TR Lo Fu,29 Toakis 15T % (1T} wlr Tir « 397 Situa #
L] Tauld I AT 34.25 FhaEd EFdah L#Fpat «AEF s b P |
sgp GalY Lidad 3420 P | (LTS [FFRLE el =180 U ]
L+ 5.5% sl Tl Fh0T biresw F1¥ah 1060 L] ik

STATION DaTE TIME LATITUDE LONGITUDE D

w117 0L 12+ 190 Ia00=145%3 !E'Jﬂ.fﬁ ﬂuﬁ'ﬁl.iu 3

OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS

2 T cl 5 oz o7 Br AOU  PDs NO3  5i0a NOg
im}  i*cl [Yes)  (Yeal (mifL)  fgmsL) iel/L)  AmiAL)  —— fug el /L)

g in:To 19.11 §hadd Fa 33 25«04 Tilak —o a2d w s a% sOF
25 LE.AF 19141 LETT-L ] L TR f5a11 Fl T | =5l s 37 - sl =01
50 17.27 19,32 (TP S.4% 25:9%  259.2 =17 =7 o - 01
15 1b.54 19.2% B Th S.02 ?5.45  250.m -.27 BT . s .01

169 15.49 1922 Ve, T2 L) P FE T —wd a3 Ik al L
143 18.4% 1918 EETL Saal FhaTh 25,0 sl =23 =7 s =17
197 13.81 1910 haal 5.27 5.0 2147 T +33 4ot 3 .20
zar 10:3% 1900 Fhg BN L1 dbay 16%.T Ba9% Ea i LT=13 TS =81
LR ] P9 1902 LS T Jall dha B0 17%.5% 3. 3% f=B% .0 o sl
STu 5. Th 1858 LETYr S SadT HAla31 10%.1% {1511 a4l T8 io. ¥ Lt
INTERPOLATED AND COMPUTED YALUES AT STANDARD DEPTHS

2 T o 3 Ty B 8 Algg  &Dgzmax Uz
{m]) () (Vaa] {%e=] fgm/L) fel/TY  [el#T] ldynm)  ldynml mi

a 8. 010 LRl LL T I5.0% Flah FPLa% 1afind Fl
14 IE.a2 L 3P TR | FLT-T Fadai S99 5 < OF 105 2hit.0
i) [8.48 [ T B %09 ral.n Pl =058 L02% LT
1] 1820 (LR ] a.0n 315 FLEIN] 81,2 =087 PR 237.5%
50 1727 | F L 5] %39 Pl e Il = l&1 T FlHal
s LTS 1 Le o LT 1Y PR P31 Fa LR ) w20l PR ] | EUET |

[1=1:] L%.5% %2 Ja.72 Fhatsdh Fi%.:.% Fld. 8 2N sMl& [ NPT
150 %05 LW L2 EE T FE T ] Fiu.ll i g PR L sl 1.1
a0 13%:1% IF.CF B4 50 FETL T FLiw Flhats P «5al 104, 8
I50 Ilan? L¥. 08 14,08 FLT Y (L1 % (L Fis ) = bl T TTak
igag I0a 2% [ -1 LT ¥ Fiae® R B | 110.1 =690 LR Bhas
400 T LFau? 3. 0% 2l 2% 5% 131.4 ML-E ad®F Y
Sco L 1] I P 5,28 T TideT L0« 9ET allia T |
&0 559 Lo tes LETF L] LP.03 [IER 1 E1l.3 E-083 v} 1]
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FORSBERGH and BROENKOW

STATION DATE TIME LATITUDE LONGITUDE D
WOLLE CEC 12, L9483  201%-2100 29" 55,6 k" 5B
OBSERVED AMD COMPUTED WALUES AT OBSERVED DEFTHS
E T cl 5 Oz o - ADU  POs NO3  Si0s  NOg2
{mi =l (Yool  (Feol {mi/L) lgm/L) lerL)  Imi/L)  ——— Lug ot /L)
4 1950 17,50 15.2% S0 15.08  7Ad.& “els L1w ol . a7
23 1947 153 15,20 %.23 25:.0% 827 -al¥ =18 - =4 201
50 1858 1953 .20 Gl FLPER | Thleh =20 « b3 =3 & +11
15 11.79 19. %4 15,30 5. 29.5T  282.3 =aZl 11 a1 b 01
16 17,54 (] .21 5: 19 2h.56  Fei.l =al% =21 =7 =3 o
130 L6069 Nk 15,12 Sa b 29.65  SNA.E 17 o 3 13
200 le.dd 19,145 Vhu T S22 2%.00 2342 19 1.2 3 L
T 12.07 19.03 LT i B 28.23  1T9.4 65 11.9 -1 <01
¥l B A 1901 LTPETY LW Fh.TR 133.1 2.0 I:38 289 Ta% <01
w18 .08 10,97 Nzt E T 2r.0l  10%.4 177 la#%2 288 11.7 w01
INTERPOLATED aND COMPUTED YALWES AT STANDARD DEPTHS
z b & S o 8 Alyy  ADzzmax 9z
(m} =] (¥ae) (%ee fgmsL) fetsT) lei/T) fdynm)  (dynm) mi
o 1958 1950 1%.23 25 .00 THm.& zag.d o 1.133 2075
1o 19.50 Y 15.24 25.10 2alel 2&Tab 2029 L.lo2 2713
20 19,44 19.52 3528 25.12 2887 285.5 05T laifs 2605
([1:] 1947 15.5% 3520 2517 2T9.59 FL I | BT Balia% Fhira
a0 LB 19.54 328 25,37 Fal.8 a3k + 180 991 2T9.%
(4] LT 12 19.54 35.30 25.51 FLE | FLT w204 «927 F0%.5
14040 L¥. %4 14,64 35.21 25.56 2831 kb = 2h% LTS (LR
154 i B 19.44% V5. 12 L 2348 1319.8 =387 - Taa a2, 8
2a4 T 14435 V. 9h 25.86 2342 2408 507 2% L0H.b
54 15:14 19.22 LET P 25:.9% 2059 Z13a1 B0 «501 Bla¥
T L2.u3 [T LTI 2025 LIT.T LBS.% i +511 57.2
S Al L9081 pETe L FhaTH 1510 L3094 «BEZ « 289 FLTY
00 WAy 1B %0 Vo 24 26,90 1% 123.8 [T =117 b
&co Helih iaacy I 2T aT.0% 1027 1i0.8 1111 o L3
STATION DATE TIME LATITUDE LONGITUDE
WollW  DEC 13, 1963 Oer-0710 29" 55,25 9" 25,04 M0
OBSERVED AND COMPUTED YaLUES AT OBSERVED DEPTHS
E T i 5 0z o By AOU PO4 ND3  5i0g  NOz
iml %) (%oa)  {%al) (mi/L) lgmiL) let/L) AmidL) ——— (ug at /L)
o 19.00 19.43 (LT 5.5 2%.06  792.8 ~o 17 =21 1=3 i «05
25 1¥alD Laal A5.af .87 75.06  200.8 ~. 27 15 o .3 -0l
LT [P | a2 V5 O8 Sk PN PEad =. 20 17 [} 1l =01
s 17.0% 19,32 34, M EPe T Pk P54.7 ~. 4 -8 a 3 01
lco 1891 %11 14 .AB Btk FETLE ] FLITS | ~o?2 <18 o | s Nk ]
130 lhasb 19. 34 T 529 diehl F3das 0T 1T o8 ok -4
9% T 1 19: b4 Bha i S8 F9:8%  Flh.n «CH =18 - ok = 1l
93 12.11 19.00 LTS ) haTE LT 1979 1.10 «BA 12.0 1.8 «0F
LT H] B.597 15,98 1427 3.97 Tha@% %02 dakll 1«31 277 8.1 02
L85 baud 1894 Yo 22 L 78.9T  10%.9 159 Lokl 27T.4  10.0& «01
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
£ T =] 5 Oy By & Alym ADzsayax Oz
{ml {xl {¥aal {%oa) lgmsLy  [e/T] LersTh fdynm)  ddyn m) {m-dynm)
Ll 1d.30 19,41 LEMT] I5.04 192 .4 3.0 o 29%. T
Lo 19.7% L9 42 ¥5.0% P5aDh 292.3 Pk ] «0F9 Fln. 0
Fi=) 19,47 LT 3508 75.0% 2%l .3 d%2.1 =0%9 2Tr.B
0 19.01 17.&1 1508 2.0 P4 P FLL =088 2hl.B
50 18.39 1752 1508 25.28 2.2 240 Sy Pl
11 11.0% 19. 37 340 LT AT Z56.8 10 FA L1
1cd Lea0l 19. 31 Mh o EH 29,84 150.1 FEI 274 192.3
1490 T 19. 34 FCTY 2561 FI Y TaN.2 208 (RIS ]
20U 16.33 19.11 TS 2%.04 I IAR.S 520 1145
250 13.98 1913 LT T 25,87 213.8 220.9 B3E B b
[T ER 19 00 ¥4 33 ELL ] 198.2 2008 <Thl Bl
400 Ak LE. T8 L] Joabb 138.7 Lab.4 LS 25.4
00 hadT Ly A4, 2% I TY 1708 129.9 1-08% B d
&G0 5.78 LB b 34,22 2698 100 8 V] L0178 o
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 171
STATION DaTE TIME LATITUDE LONGITUDE D
'
w120 OEC 13, 198 220lu-2304 28" 37,05 e’ 55, T
DRSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
4 T cl 5 Op Or &y AU PO, NOy  Si0p  NOg
im} f=c) (Yee) (%)  imisL) lgmsL] fel/L) (milfL}) ——(lpgariL)

o .20 1958 (L Salk PhaE ITHLT -5 23 1.7 ot ar
25 2005 19.%3 .28 Sald R 2008 .48 =ulb 47 4 .1 .11
S8 La a2 19.%% ¥5. 30 2% 5.1 FLEP ] —udh AL -] P | «a1
12 ] 1H4.34 19.4%7 V51T 5.8 5. 3% Tohak -o 22 =17 a o | - 0GR

1o 17,60 141 ¥%.0T7 a4 EETL 255,40 =10 =% o o3 3
150 17.08 19.38 .3l 5.22 1553 Fhbai o7 AT ot Y <11
FL] 14%.TH 1%9.74 AT L] [ #5alih 2%5.1 51 37 3:3 ot al¥
293 10.4L 1694 ML 2% 429 .25 17810 1.75 109 11.% b8 «01
ELT .31 18,98 [E L] .06 26.8% 1Yl 1B LS 29.0 Lk 1
5Ts Saly [EFL I 27 4T3 FTa0F LI 2.0% Latsd 2.0 (& ] 01
INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS
& ¥ o S o & § 8Dy ADgyex G
im] (<} {%aal (%ea) lgmsLl  leirmd fel/Td  Gdyaml  (dynml  Im-dynml

o 2020 1458 LT 1Y Di.ul 2402 290.4 a ranad
14 .10 19.45% LETE Fa i FLT 2988 =030 212t
20 20.140 1954 35.30 25,98 Z98.% 0.7 = 0a0 Fhlats
a0 198 19.4% 15.29 29,04 FL TP ] 2497.% «0%0 FOA ]
Ll 19.52 1458 3530 8.1 288.9 FES.T o lnE 2300
15 lila 3% 13.41 EL RS 25434 Pl 20T LT 705:1

100 11.80 1941 15.06 Fh.nk 255.0 2%8.4 PrLE] 1651
150 17.08 19, 38 35.01 22451 L] 505 =410 1427
oo 15.78 1926 IaL Ty FEPTY Z¥hal Fan. 543 1005
250 13.0% 1900 18,40 #5.78 e FaT MY bty LI
300 106l 18. 98 14,25 PP 1Ta. b IBlat = Tha sf.2
00 LBy ] VEa 3428 FasTl 1343 Tala? b FLM |
soo Ba.T3 LBa i 3427 2ta 90 1ltal 126.0 1-038 wall
(0] 5.5%% VHa 9T .27 2706 I 10493 1.15% a
STATION paTE TIME LATITUDE LONGITUDE O
Wl OEC B4&s L#a]  0000=064% 21" 1875 DUA" 5%, 5K i
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
i T Ci 5 [+ o7 ET AU POy MOz S0y NOp
iml "¢l (%e) (%)  (mi/L) lgmsL) lelL)  (miiL)  —— (ugat /L)

a 2080 19.57 5. 3% 5,09 Th.A7 f.l b 1.1 a3 .5 =i
&5 0.1 1950 5. 44 H.1% 25.00  Thb.b =alts «Un & a3 WOk
L) 17.4%8 LY 1538 qn.00 2%.17 2d0. % w00 =07 7] = ]
Ta be. 5% LB.a0 15. 21 .52 25.30  Pat.4 =, 18 18 -] a3 ]
9 17.71 19,51 1507 .37 25.41  158.4 =1y -g -G -0 =t

LhE  Lh.B5 19 34 Ye.aT 5.2 ?5.55  rha.S 02 20 - .5 0%
W8 111 19.0% RO ] habd 25.87  21%.3 93 53 Bed la? it
298 Fall 18.99 1501 F.27 2hakb 1578 291 1.33 23,7 inal -]
198 Tatih 18,5 25 1.27 FaaTE L29.0 $.23  1.55%  23.6 1G] [}
580 Sa&T 184% V4. 20 .47 Phawd [L-E P ] 1+%0 Lalh 308 [ | o
INTERPOLATED AND COMPUTED VALUES AT STAMDARD DEPTHS O
z ) o 5 oy B ADyo Alzsamay U3
im] (¢} [¥aa] {Vea) fgmiL)  fefTl lel/Th iWynml  (dyn ml {m-dyrim)

a P RTH 19.57 5 0% 2w, 89 §0T. 8 r.2 ] L1121 2748
1a 2048 19.57 35.3% FhaWF L[ EE b [ e 1+0w0 268.l
0 0.2 19,54 3%5. 34 FEPCTY 100,05 3007 ] 1060 Faza®
3o #0.91 19.546 15433 £520% %0 F95a1 2091 1.030 LTS
50 1985 17.%568 3%. 33 Pl ST9.8 FHba Y «AT3 2259
1% ld.5% 19,59 35.20 2531 2aT.8 27041 <217 A0k 9.0
(4-1-] 17.T1 1941 L Fheal 7.8 Foled <2H4 T VTTL 2

150 18 T8 15.1% 1490 FETE Y IS Y Tabab sl T P
200 15.12 .12 i, 58 2501 Z1bal Fr i ] 327 Ty 1 0tal
250 .73 1P 02 ML if LT Lt Lala4 833 sani T9.0
2040 F.Th LA #d 34,00 2haT 15743 6.3 722 -« 379 St B
09 Tanl LB 0 32N o Tl 124+1 138.1 =872 - 249 Phak
500 Baks 1044 Y2 2689 116t 174.2 1002 119 Bal
®00 540 18,593 1820 21.00 1084 ka3 1-121 a o
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172 FORSBERGH and BROENKOW
STATIDN DATE TIME LATITUDE LONGITUDE ©D
noLE CEE 4s 1963 L30U~174& R ) O L TR 1
OBSERVED aND COMPUTED WALUES AT OBSERVED DEPTHS

Z T ¢l S =8 B AU PDy  NOy  5i0p  NOg
wm]l  [*c] [¥aal [*ea ] {mi/L) AgmaLd delfL)  (mlAL]  ——dug ar /L)

g, .5 1954 §v. 30 s.0f deaTh K200 =20 21 o4 +5 +02
&% 0T 1t d LR LT Ehapd laal 1% =24 o « 4 Q
88 e ?% 19,51 T Lo 517 ?Tda§ ~a 3 .13 o % a
Ta  Jaaae 1edil 15,29 .32 5.0 P25 —a k¥ wli o =1 a
U 1 144§ M2l S.r8 I3k 257,08 -« 08 w23 o = a
1a8 & 17 TR [LPE ) ek THL5T P =l =27 Ts2 ] =14
210 laund 1. 24 VL T Pa.RE 210N -5 T 5.l ol 08
24 Tkl I hatid 1. 24 bt FUTE T+ 2.00  1.20  1V.B e 0
Y i 1ihail | LCT] .17 ThaBe j22.0 w00 B 2.2 1AL L
vl wawl 1600 LETNEET Halh Flaidh luZah leld 2,05 2.2 1.2 =41

IWTERPOLATED AND COMPUTED WVALUES AT STANDARD DEPTHS
z T cl 5 03 & ADzg ADzzmax 9z
km] el {¥ael {Vea) lgmsLY  lelsT) fetém fdynm)  idyn m) {m-dynm)

] F1.%3 L Pamn LTS T 515 Mrdaw AL | o Lal 36 2770
14 FIT 15a 0t Bhawd 25,40 Ma.0 Mbh -1 F) be lDh Ta5. B
) 103 Ltk Ty T 1WA TS <00y 1073 258,49
10 20,54 Lhand Haanid 2a.07 M. I LT 1082 Tahad
TS | L Lhas b NET 2519 ITa.Y FRO.& = 1%2 Ll Flhal
(57 1 ek el Iy da 2% 00 L | FLL T =220 =TiA FO0. %
teo 17.%F Tl 15,20 FLISTY 52,4 2850 285 «H%l I TR F
130 to. 1 T frate! Aa1.3 Paba bl 401 «T2% 1ie.n
2o 1%. 81 (TP 5 25:TH FRaab FRITY =530 alil% 10%:6
T30 Tiahs LT ) FLR L HFan f09.u wiih ] &% Ta.l
1] L. F3 Wb L& Tha 1h 1&T.1 b2 PRERS «3vA 55T
PRl A0 T T Fh.TH F#Tan L% 0 A5 25 ] 24:7
1] BT §a, 51 LR L LIdss 1202 1 =020 «11% wall
[T LT LE T PN -LY [ELF ] 1104 Telin -] a

STATION DATE TIME LATITUDE LONGITUDE D
Bz HEC The L46Y  100G=1#45 257 18,035 094" § 9.0
| DESERYED AND COMPUTED VALUES AT OBSERVED DEPTHS
z T el 5 Dy [ 5 ADU PO, NO3  Si0y  NO»
| wm] o [re] [Fee] (es] [mifL) igmsLh felfL) [mifL) ——fpgoat /L) ——
BT 19,408 [0 Al daLl IR0 —al2 -Z8 =3 -t «01
B 2i.07 19.0% Meahill .08 Taaih AL =217 =21 B a3 08
S0 2O.Cn 1. nl (e w23 2Hall dwead ~a23 «20 a =3 07

1Y Liai 19,99 V89 L L e el —alh - 18 Q - 02
L] e ld Tiahh L L] Sl FaTT X} AL -+ 2) 22 a a3 .02
[T T 17.53 .78 999.00b)  2%.41 23T.3 999.00 +18 ) -3 -03
FXT S T T 1% 1 V5.0 ENE Thaelt WA s 23 Ll -k « 70
32 1.0 Lhsia (L9 L ] LT L Lre.o Fa b Ledd 19,32 fiath =al
Bl% Hand L9atil By B .04 6T [EEM (1] Fa23 $lab 19.1 0l
PR L] CY LSy LEPR T Yali h Flaigh [JEF I Fal® LaBL 4.4 Pl «01

INTERPOLATED AND COMPUTED YALUES AT STANDARD DEPTHS
z T cl 5 o By & ADz  &Dziapmax Oz
[} =) [Vae) [%aa) fgmsL]  el/m) letd Ty idyam)  ldyn m} [m-dynm)

8 FYPCT T L LY P I [P T LET ] u L.2as J00. &
1] bl LE MY T ) | TR Th 3204 1.0 =032 1al92 FLLE
] fla 11 P9 4% 3%, 50 el LTE P M58 = ek L. L&D e
a0 0.l 19414 .47 FI L] ACd ol wr.e 095 1129 ZE5. 3
%3 .08 14.41 TR FLST 2001 P =155 L0070 TaN.Y
s ITehn 14 5%7 (L ) 2%.23 Fiha STHaE 226 999 i1
1ca phatt 19454 5. 34 FR.2T a2 2Ta. T 205 <930 193.4
150 Lo bh 1.5 15,20 Z5a%d b el s «T9% 1508
M Phaad Lbahsy 15,08 Tha2 2467a1 253.7T LY ] atiliily 138
Fag 1%.74% 1, 11 LE L] FET 2305 fidal &A1 =353 By. 5
L TR [P | L watd? LT 2h.0% s b LT < TO2 w& 33 591
&G0 BB 10 B 1430 P 1509 Lam.q et b e
Y0 Tald TP T] [T T Fh.A0 PE7.9 1262 1108 LA e
RCE Ty TIEr] Tha il 21,04 1.3 1iD.s L.224 o o
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 173
STATION DATE TIME LATITUDE LONGITUDE D
Ho124  DEC B3, 1963 0470-0708 28" he 5% grd" 13.0% 38
OBSERVED AND COMPUTED VALUES AT OBSERVYED DEPTHS
. T cl 5 (47} o7 By AOU  POg NOz  5ilg MOz
im) =} {%aal (¥aa 1 {mi/L) dgmdl) (etv/t)  dmifl}) —— fug ab /L) ——

L fl.30 1941 Th.e0 Sa01 TR M Tuk =10 P o | 5 alkl
5. Rl.00 19,60 ¥i.sl BT 24.87 M5 -0 1 N o1 u
&9 u.3A 19.49 5. 49 LA A Juda T 1% ) -3 a
T4 19.53 19.57 3% 05 Badl "a.0F 2.2 ~alh 7R el ¥ o
% 1901 19.5% (L T T LTS dhad 712,58 —s0H o s «1 [}

148 1805 17,48 .19 a1 PuadE Fedes - T ] a3 )
i AT.ad (LI 30 S.uT 9.1 LR 18 = -7 o oI5
% 11.80 B0 Ta o bl %400 ELTR R 1903 lagd «9E FSak L | =0l
405 Habd 1 8.8 (LY 2.5% P T 3.TE LLAT . el? o
584 5.00 (R 14,21 [ 26.9T  1ET.% Fa laPe il D9.T I

INTERPOLATED A&ND COMPUTED VALUES AT STANDARD DEPTHS

z T ol 5 o By 5 Algn O0psumax O
[m) (el ] (%] fgmsL) fet/T) leldT) ldynm)  {dywnmi  (m-dynm)

] 2la24 1941 Fh.aN Thaln iTen il tas ] Ladhi AP
14 21.1% 19.41 LT L FLah I bad #0197 Lsd10 PRI
2a 2100 19.80 V541 dhanl Ynab LTE N Y T .18t FL U
a 20,91 L3940 ¥5.40 o 1.5 M2 T 09y lalub PPk
59 20.0% 159,57 35,30 2o LU 0.2 154 1af4s Fadad
Lk 19.51 1957 FLe 5.1 20040 29d.h 229 1.027 FEE

1940 19,10 19.5% 1532 25.25 2.0 275.9 294 rh] 1wi.A
150 18,33 [Pt 5.1 P L 2641 2888 s “HLE I5%.4
200 IT.ut 1942 Vi DH Fop sl Tal.d 307 - hBA Tl
%0 [T ] 15«78 EET A Fhanb FEE Y FIY ol Rt TN |
o b2.ré 1. 05 Thad] 599 20240 2094 e LY ala0
00 L1 1x] (1T k.29 I lalek E1 TS & Flad FET
SC0 Tabl LA 76 15,24 26,83 172.7 T t-l28 a2l Bad
a00 Sefd 18.9% Tha2 A P 1071 e Tadsl o o
STATION DATE TIME LATITUDE LONGITUDE D
o124 OCC 15, 1953  2210=2750 298 30.7s aan 02. T
OBSEAVED AND COMPUTED VALUES 4T OBSERAVED DERTHS i

] T ci 5 Oz Oy & ADU P04 NO3 S0 NOgz
iml (%) {%eal  [(%as) imifL) gmsL) lel/L)  fmldL]  —— dug at fL]

0 2L.30  We9.00E) Sie.00 Aus B99.00 V.0 999.00 T a? b o
Fal 21.13 IR0 9.00 P LR ] WL CET N « 30 al ok a
W FLOT 399,00 ¥IF.00 w05 99R.08 999.0 979.00 a2 a1 -4 o
e Joe9% 99900 Tl 00 a0 39400 IWHL0 0 WRLO0 A0 o = ©
89 9.5 W00 ¥INL00 S.10  999.90  4499.0  9Y9.00 <0 al .4 0

L&d e F5%.50 ¥90.00 w01 WvELO0 WEHG.0 999,00 s lal s 0N
FAF R ] #5900 I 00 L L) 299,00 LLL ] FH . 0D « 10 10.1 Le9 02
IO I0.FS  PTRO0 0,00 LaTd  999.00 999.0 999,00 2.1) 2T.A Q8.4 0
U5 .25 T, 00 TV 0 T8 Ay an EL L W, 00 Fabh LT | 27 abs b
ELT .08 999.00  §79.00 FTE #9900 WWE.0 WIRLUG PP MA.O 22.7 a

INTERPOLATED aND COMPUTED VALUES AT STANDARD DEPTHS

2 T

(m) i) t-Er 5 = > a Azrzmax %

m 3 o0 ) (Foe) fgmsL) lel/T) deidTh ddynm)  (dynm)  lm-dynmi

a 2000
1a Tladl
] Zl+ 19
1a L2
50 21.87
5 20.92

L1om 19.51
L15m 17t
200 15.5%
A5 Idald
o 1o.25
&G0 LS L
500 Basd
8040 5,27
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FORSEERGH and BROENKOW

STATION
H 116

LEC 1by

DATE

TIME

1943 QoL0=0647

LATITUDE
22" 11.85

LONGITUDE D

095" 0. 0%

OBSERVED AND COMPUTED WVALUES AT OBSERVED DEPTHS

T i 5 Oz o 40U PODg4 MNO3  Si0g NOz
iml i) (Yoad Vool (mifL]  tgm/L) felfL) ImiAL) ——— Qg al /L)

€ I.M 9.7 ¥kl L L] FLTE 10483 =« 10 L2 5 T 203
1 i N 19,61 .l Bal® 2%:02 2k & =ulT 22 el ] =03
T 1542 19060 LY .08 Fa 2Ta.8 sl w22 a e o
uE 12.%% 19,49 LETRL] S.07 7%, 4 Thhad 0 =23 a wh ¢}

=7 1778 19.0% LE T ] S 0T T9:58 Tl oy i «1R ak s 0%
218 15,87 1524 14 T8 &.70 25.82 2180 =83 -5l Taa 1.2 <03
MY .93 19,18 a5 T.49 L R Tobb  1.56 Fé.4 l4dh a
154 Babn L¥ale T bl 1.0 FhaB Lig.B 5232 Z.1% 35.6  Pé.n a
570 %m0 LN (TS T PR ] (LA Jab?  LaBBE 3.0 fbek <01
INTERPOLATED aND COMPUTED VALUES AT STaNDARD DEPTHS
z T a 5 O 8, 5 Ay  APzzmax 9
{m] (=) {%ea) (el fgmsd LeldT) {eldT) ddynml  ldynmd  [m-dymm)

L] 2120 1971 Vha il P F) LIS | LY a L.0B% 2557
10 Fhall 1.0 559 Tha%4 Wy ? M3 T <030 1.0%3 n%.0
6 Tha0C 19.49 3557 2h.9% 30l.8 $1.F 2061 L.0z8 5. %
114] F0.B% % P ] 1594 FhLTE 0.0 301.2 <0l =998 2%k
SC PP | Lyl 15edie 5.0 i93.B 295%.7 =151 «930 F0%.0
] 1539 |5 1anl 25.2% Far ot 2754 222 -Bof 1825

too 18,94 L 5% 3539 2%, 3% 268,86 2aTal - 290 » 7O el.?
13 17 aidh 1953 5.8 2h.59 2a0.8 FLE ] L] BT 126.9
rcn 15a88 19.32 fro U] 25.Th 2267 230.9 <537 2557 Fhah
8¢ T3.0% 19. 16 Y.n? 2610 197 198.% e B B 5
104 1B L% 19 10 .51 FTE L&faT 155.5 =T33 =350 49.5
“0n Bt 19. 16 .81 Th.50 (B 123.9 BT - Zlh 20.%
F17] B 1¥a 19 (I T T.08 Gia% 10T .4 ] 100 5.0
BED A 1.t AL b 21,27 858 3.8 L% Q o
STATION DATE TIME LATITUDE LONGITUDE D
WLt OEE Lbe 1983 13D0-1738 21 15,08 a9 01.9W 0
OBSERVED AMD COMPUTED VALUES AT OBSERVED DEPTHS
F T (] s 0z o &1 AOU  PDs NO3 Si0g  NOz
im) (%] | %eal [Ven ] {mi/L] dgmAL) del/L) [mifL] —— (pgatsL)

3 7l.00 15.81 15,50 AT Faadh WO e L] 27 - b 0%
a0 Blend 957 L] Loy 25.00  291.0 -.ar 20 ] i -0l
(T T 19.ul .19 PR 1Y Ph.08  PEELT =il =23 [ a3 o

160 2o.Ts 19.81 ] ST 5.1 279.9 =24 2% o ot a
18 1A S LTabl LR ) Salh Fh.40 25R.3 =o 0% =21 =3 3 «03
o0 1718 Liand 3510 L L d%:57 FulaT L sih £l =k ald
9 149,98 LT L | Mok FIM L] LAk b 2585 Le92 0.4 T8 0%
185 T ih.t0 Fhabl 1.82 Pl Bin Ld2a2 B Bh Tel b Fla% o
STF o Tl 9. 06 1443 Y. 4D 2T 0k 910 3. 3% Zud22 350 FL LY =01

INTERPOLATED AND COMPUTED WVALUES AT STAMDARD DEPTHS

z T cl 5 o7 By B Al ODamax 9
[m} [*c) ¥ee) %) lgm/L)  le/m ls/m ldynm)  (dyn mb [medynm)

] 2153 9. 21 35,84 24,94 110 2.0 L] LaL07 R
14 2L.3% I9.m? 5. 84 FORC T 1007 Ml 030 L.hov kb
] 21.80 19,81 1589 24,97 299.2 ¥00s 1 « D60 L.0T7 FLERE
L] 212 1988 15.8% 24,70 2973 I0B.% « 0 L.0&7 a8
1] Fhatd 19. 87 15,89 25.08 291.0 29%.0 L « 988 2h%.N
k] Ihali 19.81 5. 19 25,080 z88.7 FT ] <222 BOE] 190,71

100 1981 15.79 #5108 271349 LT 2 PLLS 1.7
150 1% i1 Thahd P40 7580 PL | &4 « e 130.0
F ] Lwshd 1510 25.57 242 .7 49,3 559 -5%a T
250 1921 6. 70 FLMAT 2005 FL 5T shih .9
Lils] i9.08 Ihadi 2han Y Itlal Lidal A TET - 370 .0
&E0 17.8% Yo 50 2800 L20s0 13 Tate L5 232 ZL.%
4400 e T 19.at a.ad 2T.0% 197 .4 (91 1034 =103 e
no0 5.6l 19,04 Teand 27.70 Bl 95,9 La137 a o
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 175
STATION DATE TIME LATITUDE LONGITUDE D
A 138 CEC L&y 1963 1Ag0=-18%8 2" Iﬂ-hl'i- s 51'+hln1
OBSERVED aND COMPUTED VALUES AT DBSERVED DEPTHS
z _1' cl 5 Oy Oz & AOU PO, NDy S0y NO,
im) i) (%a)  {%eal (mi/L) lgmiL} fet/L) lml/L) ——lwgat/L) ——

o 21.80 1504 . W %98 Z5.93  303.2 —.l2 . ¥4 o7 ot 0
AT 21.33 154 5. B4 Y0 23.06 291.1 —ulT .34 o o 01
To 2103 1%and 35,82 &0 .08 F L =500 « 3 =] % L]
i 012 | % bl 15,55 500 FE TR 0.5 = sl - 35 L] -t « 01

Iwl Lr 57 Te:.71 3508 %90 el Thl.2 11 - 1.3 «F 2T
2% 1%z 19.21 18,81 &hd 7s5.18 223.0 L LR T.1 1.7 L0F
A 10.62 1% 1% 14,61 1-7% Jh.56  IaB.2 &80 2.39 MW 2 X0 a
L] b 1910 RT3 =13 P LY L9 S.20 £ath ¥&8.9 FETTY -0t
60l 5.0 1900 a4t .41 FE ST Bl Rod& 2.2l .1 Ni.® .0t
INTERPOLATED aND COMPUTED VALUES AT STANDARD DEPTHS
2 T cl 5 o By k] alzg  Alziguy G
tm) ] (%) [%oa] lgm/L} tel/T) letsT) {dynm) dynm]  imedynmi

L] 1908 LL T 24,01 1042 803.4 a L-l4l AT
10 19 w4 (LT 24,94 141 .4 §az.2 030 I-1it 240.7
20 19,84 SR FIE T 3000 00,8 0560 1.080 4.2
Liv 14.8% 35,84 il ] . =090 ISl FIRLE
50 19.0% 3B 25.08 F90.5 FAFES =150 w9l PR
ra 1941 ] 29.1% 2601.5 FETA 222 91 174,13

109 1944 1% 50 25.19 18,9 821 293 L B4l 172.2
150 1967 1557 25.42 FLT 762.0 47 «T712 1814.7
Z0a 19.39 15.03 FATLL FANats Faldaln =554 s 5HA L[ T
250 1972 T, 73 FL ] | F00.2 0¥ a ety b 15 Taad
aca 917 Thakd FIMES 1608 1h4.2 =10 « 301 &7.0
wai 19:11 TaaSh 26.01 1a%.2 132.7 -0 23 2.0
%aa 19.10 35,50 77.01 TR Plt.h 1034 LluT ok
&aQ 19.08 B Fr T LT 1002 l-1%1 [} [}

STATION DaTE TIME LATITUDE LONGITUDE D

H U2 GEC 17, 1983  0ad2-0nss 1497 4308 gus' 1108 ro

DBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHEI
z T ci 5 O 07 Br AOU PO, MNO3 50 NOp
im) (*c) {Fea ] (%ea ] tmi/L) [gmsL) lel/L] (mifL) ——(ug ot /L) ——

o 21.Bo 19.87 15.9% 4.8 7900  2%.b -0 .1k b o 1
38 233 19.77 15.71 LT ] FhaAT I =a Ol - 1% ] oh «Al
" 70.91 19.67 1500 &7 EL T B ¥ -0 = o - .02
L L] =10 1986 A5.nn 75:1% k.l «07 « M ol =% «0A

10 19,84 1980 15,77 2546 2%2.8 .07 T -8 ok 19
197 17.%9 19.72 15,62 75.07 71h.l 121 «BY  10.4 Fad 0%
294 11.1% 1% %3 15.28 Tl 10a.0 &l (s | 4.2 laed -0
LY L1 1916 L I6.T3 132, .71 2Ty 3s.S 2. ]
ST badb 19.19 14,87 27.25 Ar.a R B - T T o
IHTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS
2 T cl 5 Or 31- ] L0550 -ﬁﬂ‘z;zm I:‘;
{ml {=c} {¥aal {Yea) lgmsLy  letsdT) [elsmh idynml  ldyn m} {m-dynm)

-] dl«80 149.09 1591 5.00 FAT Y LT & 1aghh daba s
1a Els78 19,08 5.4 Fh.90 P 991 « 230 1.00% 2151
2a 2100 19.8% 1485 2447 299.2 Wd.0 A0 L9 274.0
30 2l.40 17,84 15.87 .07 299.5 300.7 090 04 FITH
sa .33 1977 ¥5.TH Fuail T ok L1650 e 196.1
s 2074 19.467 ¥a.&7 dhadl FrhaT 9.4 a#d3 B35 178.5
[ Lel] FlabE 194 86 Y5.88 #5918 FA1LT LA =% TS [ETI%
150 1958 L%, 00 ¥5.Ta 2547 Palas T il L] R

£00 ITadd 1.7 ¥hanl 590 il FL R LTl 2511 LT |
&50 I4.0% 19 %4 AT Fhakil 15%.7 1a2.% it ak1f Y]
oo Lls0% 15.50 §u.2d dhaRT a8 1iT.0 =13 . TS &HeT
%04 .39 19,16 ¥a.unl 1 1241 1.7 <840 I ik
%00 Tath 19,17 14.63 2r.07 Fiats 10a.% BT L00r Kok
600 haD4 19.70 LR 21,32 Ta.d A 10519 o B
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FORSBERGH and BROENKOW

STATION
# 14 LEC 1Ts 1963  2200-2Fs9

DaTE

TIME

LATITUDE

107 5.0

LONGITUDE O

H '
WS 00 W

OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS

. T cl 5 Oz o Br AOU PDg  NO3  Sida Mg
imi i) [ Yoal {Yea) imi/L] fgmiL) LelfL) ImifL) —— fpg ot L) ——

@  21.50  19.A2 15,41 507 7a.9%  1al.a BT T o ) T
&l 21l.78 19,58 15.95 501 dhall P ETY 4 =<1 =30 o by 1]
[ A ) 19.81 35,02 Ere 1 #5.0%  Far.9 =.ar -0 - % =01
¥7 20.54 L] 15.73 A 29.1% 1.6 «10 ahil [ 1al «08
148 1900 19,171 2. 71 T 75.33  7e%.7 « 10 =1 1.0 o7 21
e 17:1a 19.4% ¥alh Bahh 25.01 AL ) -84 =53 Gutd [ =%
29T Ll.ide 1910 T 1.03 F P A T N6 1.0 Fhed 152 ]
EL T 9,02 19.0F LT 0 605 1212 S.f8  F.27  37.8 4.9 a
a1y Bati) 19.17 a3 .34 .20 at.? 5.30 2,52 al.8 9.0 Q

INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
F T cl -1 = 51- B Abpn A0z auax O
(m} ] (%l [%aal lgmsL) (edf/T) {elvmd ddynm]  ldynmi  ln-dwml

[} 50 19.82 ¥4, 80 L] 2974 L] o laldé Fodat
1a 2h.a8 190 35,67 24%.00 Fitad L] 030 ba e AT
20 FIpre 1% 04 Y5.83 2%.02 FELTS | 9.2 <059 Lol Pal.T
1] FLab0 Lo, % [ e T Ph.05 P 2951 «089 L0135 L7
58 21.28 19,08 15,891 2511 Fi-LTY FEE. Y A&7 i dllel
(5] Zha0% L.83 L1 2%.0% Aulat F0ah Pl «T0% 18Tt
oo 0.5% 1. 18 15. T3 78.19 2Tl LT | =490 kL Tt5a

150 9,90 V9. 78 A5, T LT P Fad.d «ATH B 1274
60 1T.10 19 4% 15,14 25ah1 2383 Fhk.E #5457 <sed el
250 L&.0h 1978 Ta,dl 0,04 190.8 0.2 L T TO.%
304 118 THT] 14,65 b8 184, 2 b2 5 Tal T 0.1
400 .91 1517 RS ) ThaRb T14an 27T 004 «F18 2.0
SEDQ Totd 1918 Vit 21,01 97 1084 1.074 100 .0
BGO wa il IET b bk 2t.in 3.4 AWk lal?s a ]

STATION DATE TIME LATITUDE LONGITUDE D

B LYl GEC L8y 1983 g4ga-Onsn AT 2. 7E 093" po. W 78

OBSEAVED AND COMPUTED YALUES AT OBSERVED DEPTHS

F4 T ci 5 Oz & A0U POs NOx Si04 NO2
im) =l [Ys) (Yol [misL) fgmsLd fet/L) AmibAL) —— fpg ot fL) ——

4 .70 La e Vha D LS L) h.l% TR % =s % <07 s fal 03
50 Flanl 1504 5.2 Salll 15.03 94,2 =% =3 =5 =7 ald
% i+l 1900 5.4 hadid 508 290.% =.0K L ak =8 «0F
9% 20.52 1. s 5. T0 hatr) ™.1T 280.2 <04 15 8 -7 0%
%% 1997 1%, T ] haB3 25.20 20H.9 <17 PRt Bak als L]

20 L& u 6D 1920 L) LY P50 J06.T 2l 100 15T b S =G

N 10.27 19.0% Ve bT 't 2a.bT  138.4 Sadd Zuls D) Thad =01

&Ll Aalb 15907 ThhY (1] P L] 108 .9 5.32 2.3 3T7.0 8.0 =0l

w97 P N0 1901 Ne Sk Las2 27.21 Rbad 5.3 =0 =0 =0 =0
WTERPOLATED AND COMPUTED YALUES AT STANDARD DEPTHS

£ T o 3 oy By B L0z O0zzmax %

lm} {*c) (Ve [%oal tgmsLl  lelf7) et/ idynml  ldyn m) Im-dynm]

L} FII -] LT 1409 I5.1% 282, 2024 o L.t 2549
1o 2hatid (R 35,0 2%.0r FLU 2900 DEw [P L P
20 FIS RN 5. 25.0% 1913 Fer ] «0%8 LoD 233.5
fti FIY ] 19,87 1590 5,04 ma.t 293.9 OBy 1010 T2
50 281 1504 1582 25,01 Fan.? LN bl 51 FOV A
™ 2118 19,40 15,11 75,07 290.7 293.0 220 1L 180.8

ico 0,51 15, 14 1%, 10 2511 DA .0 283.T 2292 -804 1997
130 19,92 19,73 . a5 9. 00 Tom.) FEEM AL bbb 12z.9
7o0 1a-£5 19. 34 35.02 5.7 b L] L3908 =557 =Sk 7.8
FETE) L. Gh 19,29 e Th 2. 20 1Ay naw.2 POTY ) Bk
A L0 Bt 19.1%9 Ve bd Iy 1aT.1 156 .0 STan <350 &®A.T
aga Bk 19417 T FEN T 11l.% 1%t L 212 20 .4
S¢a 700 19. 14 ba .59 dlall WTal 10593 39T =100 B0
a0 b0 i19.1% V4. 58 2727 Bba LE L.097 a 0
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EASTERN PACIFIC QCEANOGRAPHIC OBSERVATIONS 177
STATION DATE TIME LATITUDE  LONGITUDE D
B 132 DEC 18, B56)  B20%=1235 18" 205 093" 031w 20
OBRSERVED AND COMPUTED VALUES AT OBSCRVED DEPTHS

Z T Cl 5 7] o By «OU  PDg NO3  Si04 MOz
im) =} (Yoa)  {Yoe) {ml/L] fgmsL) lel/L)  (miAL)  —— lug at /L)

O .00 555.00d] sev.u0 %.98 999,00 999.0  999.00 S o8 ot e
49 Zi.4l  599.C0 599.00 8,00 999.080 999.0  999.00 L% i +5 L02
3 FEal% WL Do WL S5.07 R o P 900 Y . | % 02
58 983 99900 RRM.00 4,90  999.00  999.0  999.00 « 38 ke % A%
Ll 15,78 w9900 S90.00 4,08 999.00 99%.0  99%.00 .38 2.0 b i

200 k.74 SST.G0 WTT.ED 3.93 499,00 9970 99T.00 A7 130 2.7 ur
9% 1003 WL L0 4900 999.008) 999.00 L AP0 1ak? 9.4 13.1 -3
tLE] 06 999.00  99v.00 Ak 9ERL00 999.0  999.00  2.39  A0.0 MM -al
EY L B39 TIL00 WA,.00 P07 999,00 99%.0  999.00 F.34 3801 M6 <01
INTERPOLATED aND COMPUTED VALUES AT STAMDARD DEPTHS
3 T ci 5 s 8 By 5 A0y Algny 92
tm} i) [¥sa) {Yao lgmsL) del/T) desTh  ldynml  (dynml  lmedynm)

a 71.80
10 I1.Te
28 fleTE
1 I
40 Z1.%0
™ Z21.68

(1=1-] 17.1C
(511 1571
200 L4 T4
250 12.04
E 1] .02
&C0 .08
sco r.o3
B0 Bl
STaATION DaTE TIME LATITUDE LONGITUDE D
H i3 BEC IBe 1963 IA0S-1H45 15" 1. 09" ad. 7w
DBSERAVED AND COMPUTED VALUES AT DBSERVED DEPTHS
E T c 5 O o0 &y A POy NO3y S0y NOs
im}  i*c) (Vo) %)  Ami/L) [gmdl] lelfL]  (mifLd (ugat /L] ——
L 4

@ 2200 1%.80 15a71 5.9 FLTL 2] [y | =211 <17 of =03
S0 Fhe85 17t V5.8 29.00  TTheb el « 3% .4 o7
T8 Tl Vi 15491 79.0% 2919 - .08 .49 .5 a2

1C0  X0.51  F9%.00 we9.00 W00 SRR D Al 1.1 08
150 19.%h 19.10 15.59 1%.33 Tk «11 -V .5 -
200 Lh.l2 19,30 14,03 25.Th PI4.) 1.41 4T 2.4 .02
9% 10.83 L. 20 Y489 Fhiatnd 1%3.2 S.d%  Xal2 3.7 a
s Al 1520 (LI 2802 1140 .62 F.T1 1.8 @
5th e 10 L1114 14,58 2Ta1n B2 s 4. T3 - -0 =0

FHTEHWLAFED. aND COMPUTED WVALUES AT STANDARD DERTHS

z T £l 5 or & & ADyyg  ADpszyax Uz
ml gl {¥aol (oo} lgmsL)  leidTl lel /T fdynm]  idyn m) [m-dynm}

] 22.00 19.24 315.91 FE bl T-E o l.1un FLTA
g 21.98 1984 5.1 2h. 0% s L=} -] <030 L8 450
24 21.91 .87 5.0 k] L LLF ] il LaD&T 73453
10 21.8% 1.l 1590 24,96 1004 Wl O 1.017 23%.0
50 Il.bh 1784 1houe i%.00 bt R a1l AT 042
5 21.63 1.0 LR 2%.0% FAT FE T 275 T 182.2

100 20.51 LI ) %10 THT.N I91.0 2R 10 161.0
150 19.90 [L T 24.21 AThak 1148 ey ey Tahal
200 Lo.l2 ¥5.03 U 1141 M0, 8 Shb 510 e
250 1d.97 Nao T 16.7% (R 1845 a1 b I Bian
3040 10.52 Yol FEAY 1412 iha.l - Tuh 347 R
&0 A.bl TR ra ol Fe 11280 158 LHAG 1R 2.1
500 Pais 1914 Yhonl 2r.ar LOu. | 10B.8 1004 Ll0s wad
L1 PP 1514 YaL o FIT 0.9 Tt 1104 [ o
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FORSBERGH and BROENKOW

STATION DATE TIME LaTITUDE LONGITUDE D
W14 BEC 19, 1963  0553=0b48 14" .05 095" 14,08 18
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
F T c 5 0z oy b ADL  POs NO3  Si0s  NOz
imi ¢} [%e)  (%e)  Imi/L) fgmsL) fei/L)  AmiAL)  —— (pg ot /L) ——

O Zl.ud 19.E4 1548 .00 24,91 1032 =T =53 Lal -8 =03
50 Zl.T2 19.8% A Eh L] 24,97 100.0 =15 =35 a7 % 02
15 Fl.o? 19.8% 5.EG A3 25.00  29T.1 =08 T T ah 07

e p.%3 194 1n 5,70 W lE 2%.17  Ze0.% =17 « 34 1.2 % ~0
150 P A, 50 19.52 LEPE LY CLT 540 2582 =48 « 50 L TL ] -8 Ll
199 15.01 19.34 14,92 .54 23.93%  208.% 195 L LY dat =02
24F 100 19.22 1. T2 -5% Fh.b7 13%.9 S.54 2.21 0 1.0 T4 o
189 HaTh L9 1% Wbl et 2697 1143 Sa82 237 3.1 324 <0l
515 el Lhalb (LS 1] <87 ald Hleh 5. 77 T2 50 Ad.H EL Q
INTERPOLATED AND COMPUTED VALUES aT STANDARD DEPTHS
2 v o 3 07 Elr i Ay Jrfml‘!‘i‘m.! Uz
tm} ) (Yaal %ol tgmsL) (el/TY (el#T) (dynm)  (dynm)  (m-dynm)

] .90 17. 86 A5.EE 24.91 1.2 0.3 a 1080 2504
14 2188 1. B8 35.B7 a4 L[F A LIE P =030 LG50 #319.8
e dlsnb 1906 35. 67 24.7% 302 % 503.3 =06l =020 Fra Ll
[T 21.41 1984 VS 8T PO 100 . 8 3.1 091 STEY FAL Y
L] 21.73 19. 8% L1 1Y Fh 06 3000 302.0 =151 =329 2002
Ta 2latd 19.8% L1 -1 ThaW9 2971 3ga0 =227 8% IT.%
tea 10,53 19. 74 V. TO 25.17 2805 2053 <200 Tl I5T.5

150 LB G 19,67 AG.hk 25,40 258.2 2085 =437 etk (Fi
204 L 19,34 (LT 2504 20Tails FE Y = 8%4 5% T
251 12,38 19.2% a1 2630 a7l 1737 453 %28 &8.9
MO 1030 1522 LT F 2670 £35:1 I&).% =732 = 359 LTk
RED Ha4S Lie LA Mo bh 26.9% 12.7 120.5% Bl «F17 2la2
sco TodT 1% 15 N4.060 2707 L 108.2 977 -10% Se2
(1 [P 1] Ldaln Sa,u? a9 Bh.0 PEa0 L.pAD a =]

STATION DATE TIME LATITUDE LONGITUDE D

o L4s DEC 19, 1943 FO10-205% LY &%5,0% 09" 59, 3u

UBSERYED aND COMPUTED VALUES AT OBSERVED DEPTHS

F T ci 5 0 op & ADU PO, NDy Si0y  NOj
iml (%) [ %ow ] [*ee] {mi/L} dgmsl) lel/Ll  LmildL) Lpg at. /L)

0 F.ta 19.42 5.t 4.00 Pt i} b2 —ulh b7 b0 1.2 =0t
CURI § Y | 19.70 13.59 .99 Th.Bh MLlan == 41 w58 bad -8 Al
Ty F0uAS 19.6% 1357 "7 TR0 1919 - 263 5.7 1.2 1%
AT 2082 19.7% kb w09 25.06  Iv0.% «03 259 ?al 1.1 20
(L) IR 19.&T VLT wa 0% 28.18  Fre.T LT =Rl 16.9 1.9 =5k

225 I3l 1%.28 LB | w2 fhakE 1584 Sa59 F:37 28a1 25a1 =02
m: 18.57 (P w12 1] Zbalih 1394 Sab8  F.IT 0 35.1 0.7 a
15 Falih 19.20 L ET 1] 2b.HT 1175 S bl 2:3% 38,3 35.0 07
5Tl Tads 19,00 1a b5 -1 FE Th. 3 500 LT &9.0 ¥a.d a
INTERPOLATED AMD COMPUTED WVALUES AT STANDARD DEPTHS
z T ¢ s oy 8y 8 ADgg  &Dyzmax %%
{m]) () ] (Yoa) lgmsLY let/Td (el/TY (dynmd  {dynm)  (m-dynm)

o 270 1. 72 A58 %719 $lbad LK™ § L] [T I50.7
1o 21.47 19. 12 15,47 24,80 M hab Ml 033 L0034 FI.T
20 21.83 15 1 158l FrT] Mt 3158 83 1.00% FEA ]
T 21.90 19. 1 1aanl 24.R2 Baal 313.3 005 T 219.7
59 Flaal 1910 35059 LT L] Mlab 313.0 =158 508 200.%
s 20.8% 19.63 LR T ] FETS L] P TS ] 3p0.2 3% =832 1791
164 F 19.7% LETy 2500 AT b 2903 <08 «T5A 1573
150 [T 19.4% 3. lh 25.78 2220 6.8 L] b2l L% .8
60 19,32 34,90 P 177.0 182.8 <50 =524 5T
k4T 190 $4.T9 26.52 157 .4 1506 M s i) Tt
ETT 19.21 4.7 P 1417 1487 <02 - i 5.5
aco 19.20 18,64 T6.8T 118.% L2 T -850 228 2.0
500 1. b N4 bh 27.0% 1033 124 -39 - 107 §a3
-1 L%, 00 R L] 2Fald H1a0 1007 L.0b& o a
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 179
STaTION DATE TIME LATITUDE LOMGITUDE D
HOI3h  BLE 20, 1483 DLO0-OMG 12" 24 0% 093" 000
OBSERVED AND COMPUTED VALUES AT ODRBSERVED DEPTHS
Z T [#] ] 7] o Er ADU P04 NOy  Si0a NOz
im}  [=¢) (Yoa)  (Yos) (mifLl  fgm/u) lelfL) (midin)  —— fug ob/L) ——

O 2l.80 1%.12 15,567 &.88 T TT  VEHaH -l Sl Tt [ .13
50 Flab2 %73 1568 503 FLTER] W27 =17 Bl Tah (-} LT
75 217 L9.75 (EY ] E 29,00 297.0 ~allh 51 wad 1l w13
ey 1a.ED 1950 15.31 .29 29,40 2384 w83 wbib Hal 1ok 1.1
%7 14%.71 1%.11 a7 7.30 I%.9% 102.0 7% l.a3 21.1 Bad 01

198 1 2a00 1530 14, BT 2% Fh:50 Lihad Sl =6 29.2 245 o
3 L0.ER bo.29 FLo L ahith 26.TY 1310 9,38 2.04 3.9 .4 201
M T 19. 3 ALt =50 26.93 1127 S.6d 2201 WM.l Tbed A0
s 1.40 1917 LTS =Tl 2T.0% Wi S5.B]  2.M ALY &AL .0
INTERPOLATED AND COMPUTED WALWES AT STaNDARD DEPTHS
i T c s o By B 6020  ADzzuax 9
im} (=} {%eal %ee ) fgmsL) lel/T] feldT)  idynml  ldynm)  (m-dynm)

a FU1.80 1977 AL LT a7 8. $LB.9 o L-0T7% Thia S
14 Tl.TA 1972 15.81 2a.T1 1581 BBt 32 a7 M5
20 2. Th 19. 12 13.83 .18 AT I I Dbk T P04
0 FhaT2 1512 15563 FATTL Va2 LTR «09% «923 2Ll as
50 FLab? L. T4 15,04 .00 nz.r Vb T wL5% = B0 193t
5 15:7% 1550 24.00 2970 FLT FETA «TER 17l
100 15,58 LY 2340 LT FII ] <308 LT 19%4.1
150 1%.33 34,97 600 0k 2057 e « Sh 1218

=] L 30 14,87 LTS ] 155.% 159.1 =514 LT Tyl
FIT) 1520 MaLBY T 1524 T4l 54 ] L
E]els] 2% ¥4.85 FLT | 133.4 L4 =BA1 + 355 51sd
&0 ki 1% 2% 16,84 26,95 11E.5 I1w.9 ] «22% 27.1
g0 B.1% Lira &1 3. TD Tlald 102.% 112.2 =70 =109 Bak
&G0 Talbl L%a 8 ¥aanl el S ¥ 10%.8 =019 4] ]
STATION DATE TIME LATITUDE LONGITUDE D
wo1N7 OEC @0, 1983 1300-1227 11" 28,75 ars” Bo. e i
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
z T cl -] Oz Or By ADU  PDs NO3  S5i0s  NOg
tml  {*c} 1%a)  [Yes] fmi/L]  fgms) et/ (miAL)  —— (ug @t /L) ——

0 B2.k0 197 5.l CrL ] 24.50 1347 -a1% e 1.2 1.0 AT
50 F1LT7 19.71 aul .09 2e.Th 11943 =alh -5 BaT Lot b
T8 19.89 1944 1548 T 5.2} IT5.0 #13 BB 4.9 1.8 Y
g 19.20 1982 I hh &uTh 2%.31  IeS.S +3 e S.4 1.9 1.01
1589 13.17 19.78 bR 2R Il 1Tr.3 .48 Z.09 JFh.B  ZO0.T <07
199 11.5& 19.27 V4.l 11 8. 5% 145.8 5570 2.38 13.% 282 «G1

298 1048 1924 4. Th «28 e 70 1347 .79 20T BM.0 Ya.N -0

(k3] .20 19.20 14,860 « 38 Pa.Eh  WF0LO S.MT Z.aW N9.7 YA.LD L0

amn T.z8 19.18 ELIS ] .33 1.0 T 621 2.70 ab.8  &T.E L1
INTERPOLATED AND COMPUTED WALUES AT STaANDARD DERTHS

2 o 8 0y 8, 8 Al B0zzumax U

(m]} [¥aal (%oe) lgm/L) Lel/T) leldTd (dynm)  (dynm) m]

] 19.71 8.4l 25,48 el LR o L-0id Pag.t
1o 19.71 35.861 b LEL | ¥k.n 2035 =TRY ER
20 19. 11 (LA P60 152.0 A32.% a7 LY 223.0
0 19,71 Po.el FErLL] A29.0 130.7 =100 914 2138
50 1971 Fhatl dula 3.3 12l.3 =165 «B5Y 195.9
75 1964 }h.40 2523 P FTTaT A0 «T19 ITh.%
oo 19863 1548 5.5 Z45.% el « 104 « Fl0 158,49
150 1924 34,01 ELTEL IThats 1808 1 et 1747
200 1927 Ah.Hl PO [ 154.8 +50% Ty ek
250 19.2% 34,78 Py Talat 1aT.5 LS80 T T8
00 1524 4. Th 2e.T0 Pdhan 1alat SBST T 5.5

&G0 15. 20 LT L] 2e.07 T 1271 .Tart it 1.0
500 19.17 ECRTE] 27.00 1001 153 T =110 S8
[1=14] 1918 EET-T ] 2T.12 LTS 108.% 1019 o I
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S0 FORSBERGH and BROENKOW
STATION DATE TIME LATITUDE LONGITUDE D
TEE") LEE dfie 1963  1EDO-184% 10" 2o 0% 495" ot e
OBSERVED AMD COMPUTED VALUES AT OBSERVED DERTHS
F T el 5 0a o 8-, aou POg NO3  Si0g NOo
L S (Yeal  [Wea)  (mifL) lgmiL) e/}l AmliL)  ——lpgat/sL)

0 RZEQ 19: 52 V4,90 bl ER P 1974 o3 L] «TQ Tl Zel <10
50 3.0 Y] Fiaas &.97 ThodD JaS.? =l 55 Tatl 2.1 1%
™ 20.M0 19:6n Yool ahd 2500  FA9.5 =28 w i 5.0 lan L]

16 tB.le 195% Va.2E 3,80 25,68 250.9 a3t e 121 ded 1.1
15 1124 1928 LLPY | W54 T2 | T9.B <01 -0 -o - =t
Qg Il i 27 Fa, il ak? F6.50 Fakeh St ] F R | 32k 2a? =02
FUT T T 19,24 ML Th ¥ Tuabh Lk SaTu T EW AT.E Yialh 0
(1T TS Lvaid (LT ] « 30 T80 1X3.9 S.4T  F.BT  SE.% 0P.S o
LEE s 1.1k T -39 Fr.0% 102.1 Seld PaAT A5.T Ak o
INTERPOLATED AKD COMPUTED YALUES AT STANDARD DEPTHS
z T el S Oy & Llzn  ADzamax U
(m el {¥oa) { Voo lgmsLl et/ et/ fdynml  {dyn m} (m-dynm)

] 7240 19,82 LT F Y Vata (LT [} 1.087 28l.%
te 21,74 7. 4% A 2ha DD 1Pl (T SOl L.027 a0
20 F2abl [T Th, O e 01 ITT ] LT L Y «OTH = ol 2309
[T} 2254 1da%% V53 Tha LT g1 | Mt 117 50 221.2
4 FrsT 19.62 [P Thakd Vay.d Wl =189 «BTH 202.9
I's a7 1V auts A%.457 F5.07 FETA Y FLFSS | T = T8 1BF.0

1ug 15,16 19404 LT PR 290,79 FLTY ANT il a9
1540 I dads Tdeidm $4and BhaTd iT9.4 [LEFT] kil ¥ (L]
b 2] Bhasd Te 145,01 FEPET ] lh4.a 1598 PEER ] S ing.3
250 17y Taa TR Th.50 les.T 1574 Al d5H T5.%
Wy (R P L] Tha Th P 1%3.08 15Tl whih +Bul Sk
L] L Fl Tas i UM 18a.1 132.8 2% T4l +5.5
BT e ib Veatd T (R Y 170.0 52 15 2.7
(el ralt 1503 Ya. 4T 2707 L 10%.5% L0867 -] a

STATION DaTE TIME LATITUDE LONGITUDE

L] DEC 21: 1963  0610=00%) 09" 27.7% e 1 5 I T

OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS

F T cl s ., Oz o7 5y AU PDq4 MOz SiDg  NOp
iml  i=c} (%e] %] tmi/Ll dgmil) del/L) EmldL) —— lpg ot L) ——

o 2i.00 19,44 3.7 A.BY FOT TR T T L] B3 Bl L% ol
80 FP.a% 19,59 V5., 49 .93 Ihawl 1507 ~ald 5T T.7 1% o171
™ 1&.01 19454 15,23 752 FIPCTR T ] 227 L2 MBLF ha .21

160 14.%7 19,16 [P | A4 Fa.0h  1WELS 508 1.9 I0.3 Ja4L) B
150 1274 192 11 Ve HH «32 e A0 Wb A% Z.2é DD 26l 07
FI T T 1%.11 14 .00 akB 26.49  155.1 5038 TJAT O 3.0 LS #0
£t 1114 IW.d0 i5.8% iy Bhabih 1409 .k F.28 Bbiate Btk O
¥ 10.02 19.28 VaL. 79 R 28.81 124.9 Sabil Rakl 3T.Z MALT <01
sk 1.2% T Ta bl + 54 2T.08 ag.0 B.00 2.ThE AL allS a
INTERPOLATED AND COMPUTED WALUES AT STaNDaRD DEPTHS
z T ci s Oy 5 8 Alzgy  ADyapax 9z
(ml =) [%aal %ol lgmsL)  dedrTd leis/mh [dyn m) ldyn ml  {m-dynm]
| ry.00 LT 15,37 24424 16T AT b a D20 Fas.d

i T [EFe1:] 35.37 FETT 4] 3677 ILE.7 W37 A 735.3
I 2.4k 1558 15,38 25.24 LT T «Ars T 1358
1w 22418 15954 35,38 24,31 Mol b 183.8 100 BT IS |
£l FE T 19.59 5. 39 Thaal 1503 55,2 102 N (LT
T 1201 L1950 Y823 FL 2%2.7 55,3 T = 1ra.d
1ca Ea.57 19. 38 3497 FhaDn L35S 1% =315 = M0% L]
150 B2 be 1. 1 Ve 28,37 Lot L 1702 40T W83 1274

200 1215 Pl Ve, B0 ] 1%l LT ] =534 Wil
2540 1h.%T L ELTY: LY LT PaTal i33.4% LT 457 Tha

M0 1109 e dn 483 Pl itk %03 T4Tat bk + A7 53,7
4T A8k 19.25% TR 28,02 123.% 132.0 S LE 237 #3.0
SC0 Raiil 19.18 Fho bl 28,90 108.4 17T.9 08 iz St
(-1 P 1914 15,58 27.11 .l 108.1 1.070 o o
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EASTERN PACIFIC OCEANOGRAFPHIC OBSERVATIONS 181
STATION DATE TIME LATITUDE LONGITUDE D
AR L1 OEC Fl, 1983  F2L0-2748 05" 0p.0% OF4" . e
UBSERVED AND COMPUTED WALUES AT OBSERVED DEPTHS
F T ci 5 0z 07 Ay ADU  PDa MOy Si0s  NO3
iml ¢! (o) (Yool imifL) fgm/L) Rel/L) ImifL] —— ug at /L)

1] F¥am0 1947 15.08 Ba it fh.8% A0T.0 ] 1 Tad Aal als
&9 FTTT 19ak3 Thakd L e dha 4T Vob:7T =il abd Pad l=T sla
T Fa.eT 1957 ¥5.35 ES N TR T Lal9 s 1345 Yok «TR
EE ] 1517 19.4%% [T £ Lell £ halile L'FErel e 0P 0% Phals Ll iy

158 1¥.07 19. %% V& .9T 1% Fh.35 I&S8=F LT P At T Thad «0F

273 12.97 9. k% REPRTY Ll P55 &% T Gal7 205 -] Fhaln 0F

9 1005 14,20 AT UL T I S 5,00 PeZd Ibe BEed 21

&lE S5 [ E (LT i fha0 13541 G505 PR LT | Joad =01

595 L) 19.1r RETEE BT Alal% T b Lt =0 EETE ELTS! e |
INTEAPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS !

Z T Ci E o7 Er 8 algm  ADpamax O
{ml {=c) [Yes) {aa) fgmsLl  lelfTl felrm) fdynml  (dyn m) (m-dynm}

e £ labb Lianl? 1h.CH LA.05 SEY.0 &Ta 0 [} L=0&T EL LY
(14 P T | [ PR el d D gl l &Ul-T = 0% P L] FE LTt
ri TS N [T 1510 Ta.74 IRETY | 19%.0 « 040 ] Fidbats
Ac Eladd Lwa®l LR T FEEY igkan Tabad 1319 L Flo:2
5 2271 Pract 15,68 Fiy 14 15u.1 ¥t L T 194
s 2030 P %0 Tos Vi i Wik P | LB ¥ ] « T3 1Tr.%
tos Vsl d Lieny LEM P e B |4, ¥ 198.% PR L «T01 I 5al
150 1L.04 L b LR dfy iR 1% 169, % a® ] B0 I1ltan

200 Ida 0% Liaks L Jua il 153,73 1547 auly LY Fha
750 TLats 1%, 44 15,91 Eaab 1858 15104 e Phh Faut
3c0 Pladd Lis bl Ha tid EEpE 13941 Ihbad Shb Ak 45,5
400 Wl Lusdt LU B FLT T 1251 135.8 «HA0% Ll FFals
SO0 Rads L%a B LEFT T FL T 19T. 4% r =01 M i 2 %
&LCC LT k] 131 ¥ L% 1 FTald il ety (] (¥ -1 5

STATION pate TIME LATITUDE  LONGITUDE D

# 141 DEC 72 1983  £400-0437 ee* ol s aof 12.%% A

OBSERVED AND COMPUTED vAaLUES AT OBSERVED DEFTHS

F T ci 5 O o7 B aDU POy NO3 S0 NG
wm] "zl [ (™ea ) {mi/L] (gmsL) (oi/L) tmifL} =g a1, L) —— J

g 19,41 ¥5.07 KaTH 2NE0 4021 - ullt ik Tot 1al R
&% [ L LR PLY | L ¥ FLT | 353,32 wdd atsll Tl Ll al
T 1502 Js.5% h.B3 26.T6 3200 add aT3 T=1 laii =g
wr 1958 Thald (1911 25Tl 22%:5 Jaki 1+1% =i Bak =
L] 19.7% L TL ] ] FLTR LY I6%.2 el .58 1.9 Tlatd i

8 1913 Va2 T ZB.bE L42.9 $.1s L9 3e.Y PBlT e

LI-E ] 1524 ¥u.8) 2% 2. T 1358 . TP FaTe 3T.% LT | 4]

LI 19.28 V.1 «73 FE.BE L11.9 S.96 2,09 ADLY Xa.P ]

L1 IR ¢ ] LR LY =ah 2r.21 LETT] Bal3 2.0k LT LA M =
INTERPOLATED AMD COMPUTED WVALUES a7 STANDARD DEPTHS

z T o S o & 8 LDy ADpgwx S |

Im} () [¥aal {%¥ea) fgmsL)  fendTi letdT) (dynm)  (dynml  (m-dymo

a P ] Poaal 3%.06 23,87 anr.r a7 E [ E-0%1 & Ll
L 1] ThaAd 1744 #5a11 L28.7% iTa 0 EE ALY sl o i
I T 22 [EFET 35.17 7h.07 L LT B0 LT =0 FF =953 FiTawm
30 23.09 %%l 3% 75 EE T FE il s <9y F
50 Flalsh [ -t 3%5.4H ThakF Tafai LRI 219 LRl 191t
s Fla0h Fhatnl AGaal Th A7 Isar Hitat 1Y - TwE 17hs

ico TS 1 Feu% 15,01 Pty s Fad PR n hd sl 150,
(k1] theti¥ L% 35 8595 fha ¥ IaFas ETha" R AR 18-
b=} bl 1933 RS0 ] Tty el ] % 1%V ¥ P 4 = 1Y TFiap
250 Ile2% I 31 A4 .88 2h.8% R | SRl Tl s Tori
o - T 15.28 RE LR FM [E LI (LT ] «BTE 159 - P
SC0 TR 1%adts 14,850 2hatifa #0:® (¥4 M3 « HOF «221 P LR
SCD a3 [ P A4, ThH 2T.05% 106 Elkal E «10% e
BOD T.0B LFadd A% Th 2T 2T Bhoady L, ] [ YT =1
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182 FORSRBERGH and BROENKOW
STaTiON DATE TIME LATITUDE LONGITUDE O
M olaz CLE 7Fs U943 1400-1435 o1" o5, 0% oz’ 13,0 25
DBSERVED aND COMPUTED VALUES AT DBSERVED DEPTHS

£ T ct 5 Oy o 5 AU PO, NO3 Si0g  NOg
wml ey iYer ! AYes;  imifL) fgmin) leifL) lemlfl) —— g ot fL) ——
a 240 I9.%0 LT | Salt f L1 50%.0 == 3B wil Fal F =13
50 2280 L%ad1 i5.79 LS L] L L] L FL ) ~a ¥ b Baf Tak adl
s Flabd 1940 15:6] Ll e W7 1] «AF 0% Fsl Y
an 16.%T [EIT 1558 leti% ST [ R T Nt Is&% Ih ed Y
KL Li.2% B b %01 = A0 Jha. 3T 64,5 Sanl 2:1% N 15 =L
223 17.40T [%.3 150l =Tl fhad&d LT Sa.l% Fuld 3%.A Pl al!
e 1121 1948 14,97 Sob PheTh LMLLT 5.40 2,23 .2 M0.0 +01
Al 10.0% 1%. W 187 =18 Th.85 119.8 395 237 | 1 Na.0 w0l
had BabS 17 7% Ta.Th wli d .88 10&. 3% Ea Fak] LI R 3%.0 =01

INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS
2 T o 5 o By ] ADpy  Abgguay Oz
im} {*c] (o} (%ol fgmsL) LeidT) {el/T)  tdynm)  {dynml] Im-dynm)

B 23,590 19.5%0 5. 23 23.HE A0S0 A%l 1 LW I8dal
1a T T8 1954 5. 79 FETR L] FL 397 .0 wlidd «8T% ETE.T
24 +1.58 1958 AT FL Y- A% .9 Thbad =0 M a0 3% 6784
1 23,14 13,83 V548 24421 12,2 IPY.S S117 +Tih 154.5
k1] 2260 19.481 35.T9 o1 8.6 3506 =180 « T2k 135.%
15 Tlak? 19,580 Fuail PLT ] 1255 J28ad =2 1 M-t 1222
129 & 3% 149s b 3552 Fh.OF L F4%a5 LFVad PRy =578 104.9
150 13:73 19,14 15.01 2637 L8h. 2 LT0a% s42n ohtis B
2co 12.38 19, 44 35,61 26,54 1502 155.5 «50% L4 58.0
250 BE.T& 1H. 30 35,00 P4 1i%.% Létad 511y » 329 3497
LBt Bi.2% 1%a 5 §4.498 Tha T2 E32.% F4Dad abSE 5T 25.1
4CC AT 1441 Ve, ah Foudh 121.3 130.2 « 792 «1377 Bad
SC0 B4 1923 15474 2r.02 104.2 1138 514 [ o

STATION DATE TIME LATITUDE  LONGITUDE ©D
LT OEC F2s I¥8)  2210=234% o6 13:0% 991" 150w
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS

2 T Cl 8 oz o7 - ADU  POs NOx S5iDg NOz
im) *c) (os) [Yae) i) dgmd) et} (mbAl)  —— (ug et /L) ——

o M40 Loetl 15,80 487 Ihdb 376.b =10 83 B 1:6 «15
54 AT ahd 1LTeil 1%.23 LTl Thohk Aat.H «1L « 70 Tl 21 =l
5 iT.0% L#adh ¥ 5.7 1:8b FE 191 Flhal Ja%3 150 FhaT Tlatk Bakl
168 e T ] (L9 1 1503 [ B Fhslw 1BRa% G 1«80 FH.9 1&% alBd
(515 Liais [P 15.14 1.08 Fhahd I %Gal hat} Ta02 33.% FZad «0F
FEE 1#.T& L% 38 EETR PR | Thakd E%5.8 b PP LY EL Y fhad wO%
2F Fla9g (R PET T4 0 =31 Th.EF LF LS 1Y 218 35.% - | =01
Al 1825 929 4, 85 P Fa-8E L¥sa? 5=BT Fu2W B3 F5.3 «0F
LT Tals 1904 Yhont «21 FT.06 LB B34 Z.A0 KB.?  3Z.2 -a

INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS

z T cl s oy By ] ADpy  ADyzpux O
iml %) {Yowd (L] lgmsL) el /T tdyam)  dyn m) (m-dymm)

[ PN 1980 ¥5.h3 Taults 1That 3788 o 101%  24T.0
10 V.29 1981 Yok 74,19 13T 142 038 <782 237.0
20 2318 19,81 15,42 ha2) 4 % IT0.8 0TS U465 227.3
e 22,98 1581 15,42 a2 1851 bk #112 <808 2181
sc 22,42 19,81 35,43 auah 140 3518 «183 B3 200.7
T 17.03 15,47 35,17 FE T 3 T 2364 +25T «T62  180.7
Lo 1&.88 15«50 35.23 FLA L L1BY.& 1065 =30 «TL0 1823
P50 1519 LFa45% 3%5.14% Tha58 1581 L& 3 397 «&B23 129.0
FCd 1Z2.8T L% 38 315,01 ThakS 585 (LT ] «%TH LT 9.7
Fi1a] 1247 9. I bh .08 Fh.50 I5&. L& ts il n &0 Tha.8
300 12,00 1937 a0 28459 15,8 153.5 w538 «382 53.7
400 iG:50 1%: 18 .7 4. TH EFT.% 3. ds «TE3 =2 3T 2.8
560 HohB 19,23 Ve, TH 2490 108.0 1ET.8 «910 «110 5.5
&00 .12 19,14 Ya.aT 7.1 1.5 1004 1L01% o o
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 183
STATION DATE TIME LATITUDE  LDNGITUDE D
B Laa DEC 28, 1968 O610=0455% o6 11.5% 090" 1698 23
OBSERVED ANMD COMPUTED WALUES AT OBSERVED DEPTHS
F: T Ci 5 0z o By ADW  PDga ND3y Si0g MOz
imi =) Yas)  (%eal imifL]l  dgms) delfLd [midL) twg at /Ll
1] 21,40 19.%% 15.21 . 0% Py O LR —wld al T Sak I 18
5 Fla49 19,45 15,14 &.50 EOTCT I E I L8l 5B H.0 21
L S 1949 19,21 Lot T5.54  Fas.2 3.57  L.95 123 -0
100 14.1% 19.41 15,07 L.37 F6.21 IHD.1 4.2% LT 21.9 Z.18
15 13:35 18,54 NaL a7 k] F{ 9 T I71a1 e T L.&% I.0 =30
198 L3.08 1% 34 LETE 1 Fha 1H 1659 BT 1=T% 3.9 =0F
T 1338 1939 §5.03% ad® FhaSh (Y- 5Y L1 1.8% E T ] «0f
34 L1.03 19,11 14,08 A2 Paod0 135,27 S.67 2.0 W5 01
574 Tsl30 1%.20 15,69 il Tal¥ ek B 2T 2.00 EETE 01
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
z T ci 8 o7 R 8 L0p0 A0gzwmax Yz
{mi %) [ Vel (Foo) fgmsLl /T et/ idynm)  idyn ml (m-dynm)
a 2¥.hg 19.49 5.1 2% .00 39F.9 R Y a =061 FL 1YY
18 23:15 19,48 15,20 pITS LT Mg T L039 i.002 Talab
20 22,85 19,44 1509 2,14 1181 9.8 L0t B3 7305
3a 2255 13.47 5.7 2R .28 16% .0 ITO.3 «11% M Fd] F2ral
34 .19 17.4% ¥5. 14 e S 3340 el LT Mt FOk ¥
15 17.86) 19,49 V.2l 25,54 J45.2 FIN N +23% « THE 1838
100 14,18 17,81 15,06 28,23 i8d.1 1as.1 L3103 128 185.0
150 13:9% 9. 5% 1k, 5T 2b. 02 171.0 1T858 L] LR L30.8
200 18.08 15 b& Y4 Fd 25.3H 16%.% 1TL.O BT =551 l10tal
250 EZa&T 1%. 38 1%.00 Phahl 155.48 167.% =573 skl TS b
300 17,31 17.79 15,07 245 1479 155.7 s852 N 5.3
4pg 10.0e 19,30 Tt 2o, 12 1339 143,08 T 239 2.8
soo I 15.21% Th, 14 2h.98 108.8 11H.8& kT = LOB Hath
[1+]s] LT h] 17.1% LY 2T 07 HE.% HH.T LaG&l (1] o
STATION DatE TIME LATITUDE  LONGITUDE D
H %%  DEC 3. 1983 2210-2249 8a" 31035 Rt S 1. T
OBSERVED AND COMPUTED VALUES AT ORSERVED DEPTHS
2 T, cl 5 BT ADU Py NO3  Si0y NO2
im0 [ %ol {¥eal (/L) fgm/l} lei/l)  [mifL) ——lpgat. /L) ——
o 2350 1950 15.23 POV TR DU TR T} WY =17 5T &b Fobe £15
AT 2130 19,57 15,35 %12 M0 39,2 o 3 Lo 3.1 o5
Ta bl 19.%2 35. 28 1.77 25.01 2096 3.5% La@2 20k 13.2 lal2
LY la.%0 1951 31%.07 w 2h. 1% LET. % LT -3 F e fhal 1Tt iy
181 13.5% 19241 35.07 1a34 7635 LBk 4.3 1,53 .0 20.3 +03
3T 1292 19440 35,05 +02 Zohn 15T 3,17 L.B7  Mr.a 33.0 N
T 1200 19.3% YA P8 M 76,55 L4BLS 5.5% .06 3.8 ZE.T -0l
&FH 10.2% 19.27 .81 sl 26.TH 127T.7 HaTh 2. 3E .0 ITa? =01
TR | Ta00 19.0% bt =18 I qia0 [ L] Fa 11 a5 Sh.A =01
INTERPOLATED AMD COMPUTED WVALUES AT STANDARD DEPTHS
F4 T Cl 5 0 By & & Alzezmax 9z
{m] ¢l (Ve (%ol lgm/L) el {ei#T}  (dynm!  ldynm} im-dynm)
0 23.%0 L. %0 15,23 23,98 3.4 LL R o 1.03 250
16 2 19.51 15, 2% 24,07 38%.4 LE T «O3F T3 FL
20 2291 1758 3%.26 2%.17 37%.7 YTh. L OTT =953 2331
pLi DT &T 17.5%3 3%. 28 2o 87 Jalaf I&FTF w1l LT 2238
50 =y T 754 5. 04 Tha.EF §l3.8 LIE T T « &R Pl ™
75 & 07 P57 15:71 £5.84 b2 I Tlhbat LY « TRl 15,8
100 1438 17akl 35.Ch 16,08 184.5 1E7.5 +24R +THL 1669
150 13- 48 TR 35,00 The b 1aTal 17hab L300 AL 132.4
FLt] 13.13 19,40 35,05 FT Letal TS i LAAT 107,48
254 12.80 19. 59 15.0% P ESpad skl =555 e Taah
soa [F ST 1507 14,599 Tha 52 L%l 159t PLELY = 345 T |
00 10.7T7 19449 Bn,dh Tha T2 33,4 1427 «THT sd%l 2¥:d
SCO Hadl 19.3F 14,73 Thawh [ 5= [F{=F PR «111 Hal
400 T.0% 9.0 14,67 .06 Hl.5 1815 L.03¢ g 0

H 144

H 145
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FORSBERGH and BROENKOW

STATION paTE TIME LATITUDE LOMGITUDE D
o148 DEC 24: 1963 0&00-0815 01" 29.495 OBA” 57.08 20
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
F T ] 5 O Or B AOU  POg NOy  Si0y  NOy
iml (%) 1%eo] (%]  Ami/LY fgmil) e/l (mldL) tugat. /L) ——
a P1.80 19.2% 1485 4aB1 #3572 AlE.D =0T ATl T.2 5.0 .11
50 2100 1944 .09 haTD Thon? LT} 17 aTh .7 ak - 2%
1% L1 3.2 F.68 T3 27 2701 ECE] Lel& 18.5 ke 153
tae  1%.26 17,47 ¥.7 110 28,07  195.3 437 2.08 0.9 1h5.3 1.9
150 L8 L4l 15.a7 .92 o3 1T0.0 4:.Té  1.TO  30.T 0.1 03
198 [R5 1% 34 ¥5.01 125 o 5T I&&.T o dily 153 7.8 2.0 =0F
298 17.37 L= 3% 35.0% =10 LTS (1 a5l FEL 35.7 FL M =01
&00 10, 36 .41 Ta.AR add 2ha B2 123.9 S8 2.33 2%:.7 5.9 -
LT T r.10 9. 0% Yh kT k] 2715 L ) Sabd 2.58  &3.0 &Lk =01
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS H 146
¢ 4 i
e’ T = g Oy 5y 8 A0zn  ADygmax 9
im} i) (o) (%) lgm/L} /1) /T dynm)  idynm) im-dyom)
a Thaa0 L9.4% 34 B% £3:12 wlH.5 Slfadh ] 1-08&T 2AH.T
10 3:21 159,31 1h.HE 23.41 wlles LIl il 1.006 23%.4
0 FEAT 19. 3% LEFLE] 3.7l 4005 SOk «DEZ « 965 2358
] Il 19 37 hoH9 Thalh T AT 0 =12 S Flba1
50 ?latB 19.%8 35.19 ThanT EEY ] BaBLT 195 =852 1984
% 18271 19.4% ¥5.21 2527 ZT0.T T30 213 Tk 1780
141<] LSadt 19,47 35.17 b 00 19%.3 198.% =337 <1 (5% &
150 L3008 19441 1508 FLTES | 1TO.0 7%, 3 ] &2T L]
2040 13.7% 1934 3%.01 Tba AT JETTS ] 171.4 <512 «53% LIn |
FET V2. 75 (LT 15.07 Py 1564 1a3.1 - A57 T2.%
ACo 1.2 1939 15.02 R 1af.0 1550 BT 272 Sla8
L0 1038 RS 1] L1 Te.82 1239 132.9 Ll 278 a0
SCC HadZ 19:22 J4.TH 2700 108.5 3.0 743 « 105 .2
&00 B 1918 T &% 21.21 Bb.T 4.2 La04T [ o
STATION DaTE TIME LATITUDE LONGITUDE D
WLl OEC 2%« 1963 1420-1%10 037 2755 osd” o4t 1%
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
z T c 5 [+ o7 By ADU PO, MNO3 S0y NOp
iml o leel [%oe ) (%) (mil/L)  lgmsL) lelfL) imlsL] (g at. /L) ——
¢ 2dh.D0 19:10% 35,67 L Fhahl wefLL « 10 bt 5.3 bl L]
50 20.8% 19,87 L] (T 24,55  139.4 L-0& L.00 12,2 Tal » 40
TS 17.%E 1944 1512 2.89 I%5.51  Zed.3 .86 L1 20,3 Al.% bl
 §=1:] 15,75 1957 1595 7.01 Tha00 L92at 140 La31 3.5 4.3 Tl
138 ke 27 Paks 15,04 ENT FaL2%  ATTLS TohdE 130 FeF 1T.5 07
1HE  Q1¥.84 1. 39 15,03 1.88 . Ph LTh.B 3.Th  L.88 Zi.m M.l 02
e 12.21 19.1% 15,03 104 26,91 LIRS & T 2.18 0 31.% -0 .01
3H5 10.%m 17.4% 1514 + 38 2T.00  106.9 5.67  J.XA Ah.0 Dbk <01
68 GN.00 1925 4. 70 L3 999.00  999.0 999.00 =0 =a ~0 =0
H 147
INTERPOLATED AND COMPUTED YALUES AT STANDARD DERTHS
= ¥ “ S Oy By 8 Al  &Dzzmax G2
{m} i) [%ou) {%oal lgm/L) a7y fet/T) ldynm)]  ldynm)  im-dynmi]
] 2k 00 19,19 3k .67 &34l LU ] LhB,l o « 0 226,7
il 22,47 19,29 3 B 2kl JaL.m dE2.3 AR « BB 21%.0
26 k.55 8 - 3,91 2.0 33,9 36k B o} 1L 5,7
b b 15. 06 36,95 Fe,61 353.3 356 .4 115 -k 1968
50 2H.EL 19.37 3, T 26,55 b i « 184 «B0 180.0
] 17,560 1%, Lk 15,12 25.51 2L8.3 50,9 «258 73 Li,?
a 15, 7% 19,57 35,35 2507 1926 1958 315 TR 1632
150 Ie, 27 19,045 3,16 26,25 1775 01,9 L) «S81 11,7
200 1363 19.23 35.00 26.30 172,08 176.5 LA08 e 1 BL.9
2% 1387 199 ¥5.00 26,45 1583 65,0 #3283 &0 -
M 12,2% 15,59 35,053 35,08 18665 156 ,2 - » 375 k.3
el 5,56 19,L1 5,07 27,03 T ily.8 706 <192 18,4
5 7,30 19.73 BT .21 H7.0 ¥h.k - 0B8R Lok
i k5 19.13 3,56 27,35 3.1 iy, 3 50 1] [4



EASTERN PACIFIC OCEANOGRAFPHIC OBSERVATIONS 186
STATION DATE TIME LATITUDE LONGITUDE D
HoOLAR DEC 24, 1963  2210-275% o1” 3%.3% a8t 17.TH
OUBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
B T Cl 5 Oy &0U P4 MNO3 Si0g NO2
tmb =) (%eal  (%ea] (mi/L) lgm/L) lei/L)  dmifL)  —— (ug at /L)

a 4. 70 15.8% 408 .72 7784 44041 -2 &% L | 1.7 =08
&T 0.81 19.39 ¥5%.03 300 £6.59 1360 1a2% 1.08& 12.% T.0 =51
10 18.%4 1947 %07 Z-.T0 25.18  27T9.3 240 1.10  18.4  10.0 1.00
9k 1T.3T7 19:4% F LY F T b4 - 1 L T lah8 20,5 171 « 38

151 1489 19.5%9 5. 89 13 Taadl  1TLLT 1.08 .84 235 1b.d +01
271 14,07 19.42 15.08 1+98 F6.2T  1Then 3.4 -0 -a =0 -0
i 10 ] |k ] 19.33 LT P 1] P ] 1503 Saail Fabity Bha% 2% =01
%01 10.11 19.24 T 15 76,8 1737 S.T6  2.T4 M.l M0 #01
(1T TakS 1%.20 W5 B9 Dot 2T+ 1Y Wl 5.07T a4 &% &%.0 Ul

INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS

z T c 5 07 By 8 a0 ADzpwax Oz
tm} i*e] [Feal {Fea) lgmsLl  lel/m) lel/Th dynmi  ldyn m} [m-gynm}

a 28,20 14,05 ¥4.0% .m0 498.1 LTI ] ] 1.10% 2555
14 FENT 1H.91 ETT 71.0% WTB.E LS L040 1-051 Phi.T
EL 23.20 18,99 (T FETET] WSkl 55,1 095 t.ou? FATY
10 27.01 19.09 LT 2060 Wil 4233 o140 5 1% ] 2246
LT 20.59 19,40 34.0% Thoth 3290 0.9 215 BT 206. 1
15 18.5% 19k 5. 04 25.21 2TL.7 FEE ] L2l «AL2 1R8. 9

100 Lh.99 1u.at 3517 2548 FEEN FET ] « 154 «Tin 1654
150 1477 1951 35 5% a3 1724 LT.% w450 wtrih 1306
200 14.21 19,48 LTS LY Ta. A 175.% Ealal « 547 N 11] 100.%&
250 11.37 19. 34 35.07 P il ira.l 1 whbh T9a1
00 12.1% 19, 34 34,93 26,32 1424 160, 1 =120 <13 53.8
00 19.11 14.28 34,83 26,82 Ll 132.% B3 =238 20
SO0 Baobh 19.21 36,14 FIT 1676 174 A1 111 5.5
(1] Tadd 19.210 LT ] il L LS D&% Ll o o
STATION DaTE TIME LATITUDE LONGITUDE O
W47 DEC 75, 1969 0a00-0637 00" W34 e’ Phate LT
OBSERVED AND COMPUTED WALUES AT OBSERVED DEPTHS
z T Ci 5 O 07 Br Llell] NOy Si0;  NOp
{ml ("¢} (%) {%foal {mifL) [gmsLl (ed/L) [mifL) ——pgat./L)——

o 4.0 1860 AT s 2247 SAT.T -03 23 1.5 -1
49 2l.00 19.%% Vaasn 1.99 2440 AL LT ] =% a1 la% =30
13 11.90 19.40 15.0% 2.513 25.3%  Fu1.) I.6@ .06 FO.) 73
AT b.40 19.42 15.00 2.18 25.12  22e.% 29T 139 20.5 =73

The  15:45 35.0% 224 2%.4931  208.4 .20 k.51 238 <03
200 14,74 15.05 il 2ha.00 193.7 LR .38 Fa.@ =04
300 17.&T EET LY afl aal 157.0 509 22T 3¥.T =01
MY 10,56 FEN:1 28 J6.TH 129.9 5.7 2.0 9.0 <01
5Th Be% LN} =0 2Tad1 Bbak S.65 2.T71 LIPE S 02
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
E T cl 5 {I% BI B & 35‘%1;2nn&: Qz
tm] () (%es) [%aal lgm/sL) del/T) lel/T) tdynm) (dynm)]  (medynmi

a 2%..80 1é8.00 3560 2241 GhTLT SuTah o [ L T58.0
10 3437 18,58 1. 7% 2761 250 525.1 a5 a9 Fab.A
2a Ih.E3 18,74 EER T 27.91 &40 LU -10% 1-0%0 2301
T FIE 1097 [T 23.30 A5H.8 LTI .19 992 226.0
80 20.09 19.3% Tk, T8 4.5 141.0 Fah . 911 706.9
75 17.77 19.%0 0% 25,18 2e0.0 2626 B33 1851

1co 16.41 19.47 35,08 25.71 2371 2308 TTH 165.0
150 1%.194 19.40 345.0% 2ha9% 20T 21l @l 129.1
200 14,74 19.40 3%.0% 26.08 193,17 1.6 L5600 LE )
290 1349 19,14 Ik, 98 b0 171.% 180.% T 17.9
oo 12.47 19. 34 EI I 1570 164 .9 < Thd AT 1.8
e 1054 14924 LT T o Th 129 .4 138.4 91T 227 21.%
SO0 Bl 19.213 WL Th 2704 107 .9 112.4 043 101 5.1
»O0 Bab1 19.21 ik TG 27.21 Bl.2 . 1.14% o o

H 14%
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FORSBERGH and BROENKOW

STATION Date TIME LaTITUDE LONGITUDE D
150 DEC 2%, L963  1420-1510 oo 263N oss’ 300w s
CBSERVED AND COMPUTED WALUES AT OBSERVED DEPTHS
2 T cl 5 Oy Oy 5y ADU PO, NO3 S0y NOs
iml ("¢l (Voo ) [*ea] {mifL} fgmdl) let/LY  (miFL)  ——lug an/L]
=] #5:84 18405 35.1% L1 FEPY L Bii.5 =07 =21 =5 L8 «0F
48 2621 19414 ¥a.nT 3o 5k Th.eT 369 147 T L2 « 38
T LA %1 19.35 & .97 d.87 2%:10 Fhb.8 229 99 LTS « 80
L1 B b 1936 Ih.9T Tad% 2556 233k 311 1.7 Frd ] 13
146 1407 19,37 18,99 198 28.01  200.3 ¥o56 122 e «02
198 L4387 1934 S, HT 217 Pha11 170 % F.%1 La#3 LY =01
297 12.4% 1%. 50 LT F-lé& PSR JELT C ) L.5% §L.8 =01
L L Fd [0.5%1 1%ad% Ba, Th = 30 rFd- 19 1 1357 BaTh 2=10 3H.& =01
515 Tend 19,20 V4. 89 JT4 2710 YT, 2 574 191 30.9 -
INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS
z T by S i &r & Algwy  Algrgmax 9z
[m) [=c) {eal (o] lgmsLy  leismi lel /1) {dynml  ddyn m) (m-dynm)
L] T5.60 18.135 33.15 2179 B03.% BD3.6 o LalTs 269.7
(1] Thaug 145 13.793% 2Falls BEFLT 5T0.2 =059 1117 FeTaT
i FA 18,63 3enb I2.T4 LT 5127 +113 1.063 26l
i1+ 0% 18.89 Aha12 23.56 &35 .7 1% 4 = L&l 1.01% ?ib.4
50 20.08 19 30 Ia. 67 28,53 I50.% I35 T =218 = T30 F3 )
% 14.21 1933 R L PR k) 2518 TR Fd = Alé& « Bl L& LT
1 18,21 19, 36 a7 25.70 230.2 233.5 S3EL «TH5 173.7
L5300 1%.01 17 87 3145.%% 2b.02 19%.7 2087 =5%%0 w B0 13T
Ion 14,33 1%. 3% RETE 2611 170.8 1Fh. 8 590 S 104 .9
30 1308 19.32 Iha Tl dha it I1TE.& IB3.4 585 PEL TH. O
LT 12,57 19, 30 V4. B8 26,39 1ok b 172.5 STTh SADE 55,7
400 104 34 19,24 Vi 75 8. T1 133.7 %27 S93F - 244 3.4
500 Ba.6% 19.21 s, TO 26295 1ni.3 121.1 =112 Fale
&oo T=33 19.20 EE 1] Flals 3.0 103.1 o o
STATION DATE TIME LATITURE LONGITUDE D
oISl DEC 25, 1963 F2I0-2is5 01" 2h.1n ona” .o
DHSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
2 T cl s (+7] oy Er ADU POq  NOz  Si0 NOz
imy (=) (%ol [ e | tmifL)  lgmdL) del/L) [mifL) —— (pg at/L) ——
B 29.20 18,47 33,19 A.85  ZL.94  SA9.2 01 «22 13 2.5 .0%
44 20,44 19,13 LTS $.45 RN 3605 1.5% I 7.1 « 21
L4 1746 15,57 2.32 25,74 2741 AT Lels 20.3  10.5 <52
L6 82 19.3% 15,03 115 25,64 2M5.4 319 LT 22,7 12.9 AT
%44 19,42 15,08 1.97 25.96  205.7 349 119 235 149 .02
13.04 19.5% e Th 1a2% 26. 5T (111 TR L] 1.93 Ik 33.3 =01
1i.1% 19.29 4. 8% 37 2hahh [E 1. Sa B0 2.0 6.0 33,3 =01
b 19.25 Ta.Th L] 2699 1gav.2 ST FAL .8 &7.8 = 0L
% 1s] EaTF 19.72 I5.TE =% 2Ta2& BZal S5=T1 P 38.T &Fa0 0%
INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS
F3 T cl s Oy ] 8Dz ADrszyax Oz
iml () (Vaal (Vm) lgmsLy  lelsT) e/ (dynml  {dyn ml {m-dmm)
a T5. 70 1H. 8T ¥5.19 21.93% S89.7 389.3 +] 1117 F50.8
1o Fh.50 1H.%T 33.37 Fd 2T 55%.8 5%6.1 «0%T 1040 239.9
20 TXa22 1B.LT 33,73 F k] AR T 4358 =118 1.040T 229.5
{1 FlaTe 1Baul 34. 1% Flabb LT ] LT+ T | 154 a1l 219aT
50 19. 72 19, 79 ¥e.88 Z4.61 333.4 335.7 «232 «BBS 701.7
75 1757 1937 ¥5,00 25,42 I56.9  259.5 + 308 «B11 1800
1GE 18.2% 15,40 35,04 25.T4 6.0 229N +36T + 750 L60.5
150 15.01 15,40 35,06 26,03 1990 203.6 A Th atehd 125.7
oo 14182 15 38 35%.00 219 183.8 1894 5Tk - 543 Bl
50 13.735 15168 4.7 TE.31 i72.1 179.0 whdid RSl Tla?
f 1=1u] 12.0% 1%. 31 T18.8% - 152.5% 160.2 =T%L w E S50a8
SO0 Watil 17.2% EL T Ta.84 L20x1 128.6 =895 o Fhatk
f{ala] [ 1727 EL TN S ] 2104 L% 1094 1-00& =03 =1
[ 1:1-] Ta01 1927 V4. TR eFa 2T Bha0 B Ta01ET o o
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS
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STATION DaTE TIME LATITUDE LONGITUDE D
o182 DEC 26, 1968  OLDD=-Obes 0" 22.9% OB 1.9
OBSERVED AND COMPUTED WALUES AT OBSERVED ODEPTHS
z T cl 5 Oz Br AOU  POs NOs Si0a  NOa
im) (¢l (%a)  (Yoa) tmifL)  fgmiL) kelfL)  AmisL)  —— (ug an/L)

0 Pa.20 [ H-E] ¥raST w50 2117 &62.9 NT =31 -5 Late «01
50 19.sd 19,04 T 284 25.bl 1338 Fodh 102 L85 B 31
15 1ha 50 19.39 ¥5.0% 2.03 FLTS B T .32 159 23.1 13.3 w17

104 15.62 149.40 ¥5.0% P18 Fo5.0% FAF T ¥.r9 L34 23.7 Léa 0T
154G 18,79 19,34 15.01 l.14a 20.04  197.4 3aT%  lakhd  25.6 L& 02
230 1392 1957 el Lot 26,27 IEL.G BT 149 2T.0  10.0 01
Me 12,21 159 5% 4T =55 P65k 150.0 S0 I-9%  3a.3 #7.3 ]
ala Ak 19.23 1AL Th 21 2008 Mi9.F .00 2.B2  aD.0  AZ.l o
L1 Talm 1.2 LN ] =55 2T.13 LT fua B0 L, i) L $2a0 i}
INTERPOLATED AND COMPUTED WVALUES AT STANDARD DEPTHS
z T cl 5 453 ET & dnz& 4”;;_2“: Dz
iml [*c} {%ee) (el lgmsLl  feteTl {ersd fdynmi  {dyn m} (m-chmm)

o diadd LBa013 3FL57 Zlald b T TR M- -] FA L
1o 5,35 1415 A2.Bn 21t B21aT B2R.T - 2adal
20 £3.9% la.ar LEM L .31 5504 5540 023 FIF.T
10 .92 1R T2 3. TE F1s 42 Ght ek LEIT Y lTh FI2:R
Sl 19.47 19.0% Vi 58 da.nl 1335.4 135.4 253 Fihath
15 1651 19.39 V503 2hand 2.9 2354 P T Hll IRl

100 1567 19.40 35,05 2589 2187 1Sah Y - T35 [EE Y
150 18,19 19. 34 15.01 Th.04 19T % Fal. AN S 853 1285
200 l4.14 15,37 1500 26.07T 1851 190.9 503 LY ek
250 1332 1734 M T P63 1T 1770 BTE Bl Thal
1040 12,47 19. 36 Aaa a7 2650 1545 2.3 - T 214 52.1
%00 .10 1924 Maa T Teamy 122.8 1317 007 229 2241
500 Bab 19.21 Va1l IT.03 1047 1133 1.029 «10& .1
L1 Taam 19.21 A4 70 Mala BT b T 1.135 a 4]
STaTiON DATE TIME LATITUDE LONGITUDOE D
no 153 DEC 6. 1963 L420-13%00 a3 R2.5N or2® as. o 27
OBSERVED aND COMPUTED VALUES AT OBSERVED DEPTHS
E T cl 5 Oy By ADU PO, NO3 S0y NO
im]  [%¢] (Ve ] [Vea) {misL]) fgme) letfL) (miAL) Lug ot /L] ——

o ir.70 Lo.04 b2.35 LT 20.8T  &9lsT S04 2% b 1.7 <51
50 r2.se 1n.a7 14,05 .57 108 4%0.0 Lad6 -a - -d -0
T 1b.92 19.27 Vhami 1.4 29.41 1319 .43 l.h6  2a.s 12T .07
9 le.07 1952 V4. 30 .15 ¥5.68 23P.S Y.25 1.90  Fa.b 5.5 aTh

L1&n e dd 19.24 [CHCH] 1.57 Iu.AE JDded 198 l.hb ?%.0 T3 1
243 1h.22 19.24 b4 T 1.04 Faa 2l Lol LN Y T T TR | 01
139 11.08 19.2¢ 1402 b PO R CT T | LT 5 B Y TR TP R L a
431 B.98 1917 }a.td | R 11 Bals Fahh Al.Y BB a0l
LIE] Tal7 19.08 Thaai 1 IV 00 (HT8 0 ] B.00 P& A0 S3.0 o
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
z Ll cl S o7 By & Az BDziaymax U
tm} i) {%eal {Vaa) fgmsL) telsTh feldT) ldynml ldynmd  lm-dynmi

L 2Tadd 19,04 32.59 FLPEY | ELITY B H o 1259 FF O |
14 FLE L LR 32.T5 2L.0% k%l (TS ] ] 820
20 28,05 1924 3294 1] a¥la% 6I2.4 EE] (T 250.%
ap 15.22 LT 33a71 21.9% SHB.Y S0%.8 oLk [T FELI Y
a0 2254 18.87 400 2.38 hAD .0 LT LT 2%y Fi0ah
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188 FORSBERGH and EROENKOW
STATION DATE TIME LATITUDE LONGITUDE D
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OBSERVED AND COMPUTED VALUES 4T OBSERVED DEPTHS
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS
STATION DATE TIME LATITUDE LONGITUDE D
¥ Leb S84 by 19ER  1225-1313 00" 7o dn onT" M.ew 20
COBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
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k] 1742 35,04 FA T s 128.% 2310 255 «H13 188.3
100 19. 37 1500 r4.91 P £0T A4 - TH9 LaR.h
150 1%: 02 LR I Foald FET.0 Ladas salh adtf P3N 7
a0 19,28 14,04 F I VTT.? La3ad 508 oSk 1026
250 1520 14,79 T Lhda 115t =598 Ak TE Thu b
1] L. 22 14,72 LTS 15145 150 ~all L $5.0
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190 FORSBERGH and BROENKOW
STATION DATE TIME LATITUDE LONGITUDE D
w174 JAN &, 196%  1225-13048 05" 11.8% a9y 23.0% 17
OBSERVED aAND COMPUTED VALUES AT OBSERVED QDEPTHS
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&4 Z3.13 19.18 1488 P 2.0 198.1 «1B -0 -0 -0 -0
& FRak? 19.21 Ve, Th Aok i FHa9E 399.3 s -0 -0 -0 -0
1] FLsWa l49sia LLTEL ] & 1A P L LT ] Lt =0 = =m -0
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INTERPOLATED AND COMPUTED VALUES AT STAMDARD DEPTHS
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s 1200 1927 a8l LA 2u.ae 181.7 5.32 -0 -0 -0 -0
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EASTERN PACIFIC OCEANOGRAPHIC OBRSERVATIONS 191
STATION DaTE TIME LATITUDE LONGITUDE D
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OHSERVED AND COMPUTED WALUES AT OBSERVED DEPTHS
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FORSBERGH and BROENKOW

STATION DATE TIME LATITUDE LONGITUDE D
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INTERPOLATED AND COMPUTED YALUES AT STANDARD DEPTHS
z T £ 5 Oy By i a0z ADgsgwax O
im] ¢} {%oal {%oal lgmsL]  delsT) {et/m ldynm)  ddyn m) {m-dynm)

a 26 .80 [ 1112 21.39 Bl ah2.0 a 1.249 2608
1 F 1893 EEF] 71.34 Bhl.2 Bhl.T 064 1-18% 4
20 FIe 18.33 317 2140 B4 b faled =120 1.120 .
W Ihall Ia. %% LR Y Flakl BIGLA b i =192 L.0%& 2Fh.2
50 2650 1h.31 11.12 Z1.4% B1%.0 4180 - 320 978 0.4
s 1984 19.07 ¥h. 47 Zaa4d 350.5 153,32 Lk .80% 1847

1aa 1408 19.22 . T2 25.40 2204 2234 516 L1327 T
150 L. 54 19.275 . T8 FLTR TS LTL=2 1752 =hl6 el I¥La%
200 1218 19. 24 i 79 P [+ ] 167-% - Ta2 54T 101.9
250 IL.47 19.24 LT 26.57 151.% 158.1 781 Lhbh Th. b
M4 1084 19.21 5. T4 6.6l 143.% 150.4 - BAD 388 55.7
4040 LT 149,11 4. 67 26.7% 130,32 138.17 1.005 S Thk PR
SCe L1 ] 19511 V&, 58 Tt izt 121.2 1.13% 1% a7
(444 LR .17 AL T 10 W7l Ik ¥ 1a2%% a a
STATION DATE TIME LATITUDE LONGITUDE D
HoPas FER 7y L%6&  3015-2107 i 1s.8N 17 55.au
CHSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
F T cl L (73 o Br ADU  PDs NOx  5iDg MOz
imi [*¢) (%eal (sl imisL)l  lgmsl) felfl)  ImifL)  —— fug ot /L)

[ B R 18.131 11,08 4.5 2136 Bh&.S -0 - =0 =0 =i
L T- R 18,75 Ve.ET 118 2.0 G08.E o4 =0 -0 -0 =a
% 1521 1H. 24 3.9 -kl Ih.u0 351.9 .14 =0 -0 =0 =g

100 Ed.aT 19.24 EPEE 22 28.16  188.0 5. k4 -4 -0 -0 =0
150 17.08 19.74 e, T 2 Fhonh 1508 5,57 - =0 -0 =0
208 RN Ta.Fs is.TH =30 I 55 Lairs & .57 -0 =0 =0 =0
Lh] ] 0.4 1.2 YL TR adh Ml I3 S0k =0 =0 =0 =g
1an 47 L% 20 L] 1T FhaHD L2571 607 =g =0 =0 =0
Snh (IR 1514 V& .60 28 2110 LI [l -0 -0 -0 -0
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
£ T ci 5 O B B &bz Alpyzunx 9
] il (¥oal 1) lgmsLy  letsTl = Ear] fdynm)  idyn m} (m-dyam)

] o0 (LT 11,00 P T hbkd S [T ] Lia6T 249.0
1 Ta.00 18, 46 Thalb 2152 . b29.9 b4 1.103 1374
20 24,11 [ ¥1.21 2.0 4105 slla% aliEn 1.0%1 7769
10 5. 8% 1847 1.4l 21.946 G843 8T8 1B 981 168
LT 24.12 18 1% 11.87 2217 ni1E. & *10.9 LT BT2 1964
s 1521 1B.74 LA FET EEE 1560 Ak TH3 LTT.8

1ga (B 1920 YAl sl 1nms0 100 ar S BT5 1995
150 (L] 19:. 78 ks T Fhaki 1598 1&5.T Shl s Blh [ ]
a0 L1.47 19.2% . TH P 150s 1 155.7 ahbl « 526 Tl
250 10,9 L4.21 4. Ty Phanl 13,4 15594 St 450 That
30 10.47 19.72 V. T2 P 1844 1444 «T0L « 377 51,7
Wl Tt 1% 20 LEE 26.00 12%.4 133.9 -930 237 23.0
500 a1 L. 1t Vi bT 2698 108. 7 118.0 Lal58 L1111 Sub
B0 .98 Lialy 4.5 2112 sl 10%.9 Lo ABT o ]

H 238

H 244



EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 1499
STATION DATE TIMNE LATITUDE LONGITUDE D
W78 HEA N, L9k 201S-2105 10" o, 111" SR, 6w
CBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
z T cl ] O (o1 by ADU PO, NOy S0y NOp
im] (€] [ Ve [*fee) {misL} tgmfl) le/l)  Ami/L)  ——lwg ot /L)

D 2r.ln 18,43 3%.33 LT %% a¥i.a L =0 =0 =1 =
& 76.98 LB.a% EE] Al 20T b0%.T =< 0% -0 =-{ -0 =th
T4 1%5.11 19.20 ET) 55 .12 P2.7 T -0 -0 = -n
G 1317 19,28 BTl el 2419 18%.5 HesT -0 - =0 =0
148 [L.99 19.26 4. 19 37 Phakh 1988 Ha bl -0 -0 =0 -0

208 11.2% 19,25 14,70 28 2657 1at.0 5.68 =0 -0 -0 -0
313 10.2% 19.20 Thabd « 25 Foaabfl | 38T 5% -0 =0 -0 =0
1% EAT] THE Taabd ol 2e.82 1237 a9 -0 ~0 =0 -0
590 &m0 1918 Taonl w21 Frolh Fl.2 b 3H =0 ~i =0 =-a
INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS
Z T Cl 3 Or br &lgo Alrzuax Uz
iml (el {%oel (Veul fgmsLl  fetsT {etrTh ldynmi  {dyn m} [m-dynm)

-] 2710 1Ban5 1331 Zl.4% E15.4 B1%. % L] 1:152 Thiad
1] 2T.0% th.a7 13,37 FlahD 8370 B2LY +063 L.08% PRI
n 27.07 L850 13,47 21.33 ra G281 128 L.02% 2228
30 2T.0% ER. 54 13,69 21,59 223 [ 1Y LAY P
50 26.TH LBt 13.71 21.8% B9 W0 =301 Bk 1948
5 15.04 19.20 B4 6T 2914 261 228.5 T TI7 (RN ]

100 13.14 19.24 4. Th 26.20 182.% 1857 S4BT B 157.9
150 11980 19. 25 T4 TG A 1564 1h7.3 554 99 124.9
200 1134 19:25 3%, TR 2650 JE T 153,53 &3 =520 .0
250 1080 19.23 LT3 2hab7 142 .4 el « TRE i Tiu
p1=1] Ia 35 19.20 L dtats? 1370 1446 LT 311 3.5
400 Ta3Z 19217 oy dih N [FL 133.1 L] 257 2.3
300 T.97 IS LT | 2700 (1= IS L 0a% 107 5.4
&00 ] L9 bt LU | b T FLN M.l 1152 [} o
STaTION DATE TIME LATITUDE LONGITUDE ©D

W oZ%1  FEM &y 1964  JO1S-2101 01" 2B U 1ie’ 37.0

OBSEAVED AND COMPUTED VALUES AT OBSERVED DEPTHS
Z T (=] 5 Ca o By ADU PO, NO3 505 NOs

imj  {*c} (Yeo] (ol {mi/L) lgm/L) lel/L)  imlfL) ——flpg ot /L) ——

0 F1.10  1H.11  30.88  A.67 2180 ed). T -0 -0 -0 -8
50 27.10 1E.96 14,29 bl 22.1% =12 -0 =0 -0 =1
TS5 I0.84 1520 Vi b5 L] 24,37 L =0 -0 =0 -1

199 13.T6 1.2l 1478 b P 5.0% =0 =0 - =0
150 11.93 1924 T Th «5T Fhand 5. -0 =0 =0 =0
208 11.09 1923 34. T4 82 28.57 9. 98 -0 =0 =0 =0
3B 10,00 19.21 V. TO Y 26.T4 S = ~0 =0 -
LTl 9.01 19.18 hobS =28 LR Lo =i -0 =0 -0
SEE [ 1915 Thon0 28 2T.04 B 37 -0 -0 - =0
INTERPOLATED aND COMPUTED WALUES AT STANDARD ODEPTHS

z T ol 3 O By 8 Al Algpuax G
tm} (=) (Vo) {%es] fgmsL) LT lei/T) (dyam)  (dynm)  lm-dynm)

¢ 2T.10 18.71 31,80 FiL.81 11 &Lt a [ Y]

(1] 2T.10 18.73 1385 l.Bs S98.0 Bl MUY Lol
mw 27.10 18,77 33.91 21.89 A9H .S CUE Y L1280 1081
30 27.10 18.41 33,99 21.9% ST T SRT.T 179 SUETF
50 #Ta L0 LM, 96 M T% Fi.le LTS | SThad et « Hbk
TS 0084 1%.20 Thabd 24407 EETS 1593 Pl + 150

104 186 17.21 4,70 28,03 199.0 201,79 Shi L SRBO
150 11.%3 19. 24 ST 1) FIE ! I 166, 0 573 380
FLL 11.24 19.73 14, T4 26,55 Lahak 194 .4 857 - 307
230 l0abl 19.27 Y4 T2 P Laial 1460 T2V oh A
FLT] T 19.21 M, PO ] [AF % 1.1 TNy TV
w00 T 1914 1h. 08 FoATY (E ] 128, 4 902 209
s00 T.ra 19,18 Mol 2T.02 1088 an 1051 -10%
s0a B Th 1915 34,59 2714 el IClat 1alel 5]

H 247

H 253



FORSBERGH and BROENKOW

STATION DaTE TIME LATITUDE LONGITUDE D
"5 FER 8, 1964  FO1%-2059 " 55. 00 117" 27.4%
UBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
4 T 4] 5 Oz Oy &y AOU  PDg NOa  SiDg WOz
tm) (=) (Ta) (Vo) (misL)  fgmsL) lei/L)  dmlAL)  —— [pg al/L) ——

o 2r.70 1914 LT houl 22T HATLy =a 10 -0 =0 =0 -0
&G Pad 19 b 1a. 61 4 alh 22.45  B10.H =slb -0 =0 -0 -0
DL 2 T 19, 44 Va6 &.27 Taall  WBL.h T -0 -0 -n -0
L L] 1941 19.28 Y4.H3 =97 5T 2219 3.41 - ] =0 =f

14 12,39 1988 Ya.97 %0 2.5k 15041 5.33 =0 =0 -0 -0
19r 1i.aT 1933 (TP T .18 F T 5.12 -0 -0 -0 -0
ZHT oLt 19.32 LETR T skl 2haEY 1221 Skl -0 =0 = =)
iTh Faltn L4927 4l Y14 L 108.& G0 ] =0 =0 -0
55& a.05 (P LR -3 2T.20 Taa1 Bedd =0 -a =@ -
INTERFOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
i T cl 3 oy 8y 5 ADzg  Alyzyax U2
{m) iz (%ea) {%oa) lgmsLY ledrT) letdT) ddyam)  [dynml  {m-dynm)

Q 1.0 1715 Y460 22.37 54T.5 54T.6 a 1082 217.7
1o 21,08 17 1% 4. 60 22,38 Sag.T 54T.2 055 1.028 207.1
o 2141% 17. 1% I Bl 2209 SAS b LT -109 T 1ot.1
1] 2011 P15 ELTY ] 2.4l LTT | G505 = Lh% =910 187.7
50 26,89 bbb Faand 22,49 EE 5384 2T2 B0 L7T0.4
15 22,11 17. 3% a5 FI R ] 16, 9.0 <IAT by 151.4

144 15.2% 1% 20 34,83 d5.00 F30:1 2282 LTS <520 135.1
150 12.22 1T 48 a0 2ha 54 150.0 1%%.0 557 =526 10865
Fie ] Lla42 (RS ] L) Th.02 142.% (L ] B2 « %50 BEal
50 10.0% e % LA 25 TS I30.% |5 TP k] =379 Bl.3
e 1014 Db 31 4. 84 26035 1204 1271 - Te9 313 LT
“Lo Hal3 Lt I 21203 1039 1Ll -BAY = 1% 8.7
SO0 T.52 [L A a7y 2T.20 BT.% Ph.F M L1 =00 L
ACD [ 1.8 Vi B 2T.34 Thal Bk L.on2 a a
STATION DaTE TIME LATITUDE LONGITUDE D
H 2al FLE By 196% _ JOR0=2082 4" LTt 120" 0o.5%
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
F T cl s 0z o7 Br AQU  PDs WOz  SiDg  NOg
iml o) (Yes) (Yool [mi/L)  (gmsL) lei/l) imlAL) —— lug ab /L) ——

o #rl.o0 19.24 (TN h ST I2.81 24N =l -0 =0 -0 -0
50 Fh.92 19,27 1801 T 22.62 473.4 - 08 =0 =0 -0 -n
T8 Zh.05 Loa2n (LTI R C ] 22.63  523.4 =-al8 -0 =0 -0 -0

L ISFE] 1510 wanT 23,23 AbS.T 49 -0 =0 =0 -0
150 15.22 1 5 Y. TR Fall b PO 18248 3.55 -0 =@ = ]
0% 10.90 1% 28 1.8% FhabB 1370 W lh =0 =0 =0 =i
iLE Fahh 19.2% Lakd 2.0 1120 & TS =g =0 -0 -0
LET LIy L2 B3 2T.06 1027 54T =4 -0 -0 -0
85 he 8 1%.2% «TF 21.27 Hlal S HA =a -0 =0 =0
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
£ T < s 03 By 8 &0z0 Alpgmax %
tm) (<} (e ) [¥oal lgmsLl fei/T) (ei/T) ldynm)l  {dynml (me-dynm)

o 27 .00 1974 %81 FERT | EFL S2%.T o ls20m Al uh
1o 26,71 1928 (E L] 2201 Er B2k 052 1144 2191
0 Fhail Vil Faand 22481 2241 52%.2 T .10 208.4
30 #ha T 1928 Ah.87 2287 S24al 5354 LT l.0%1 L97.T
50 Faaul 1. 27 4. 81 22.02 E T 57%.5 S2nY Rt 1717
LS o9 1928 BhaB3 22.61 5330 LI < ¥aa A1 155.7

[0} FE] Leand 5. 10 23.23 wtn T AAL 519 B0 L9
130 1020 19.2% 16, T4 .20 182.4 LET.0 ] 52 L0645
2o} 11.05 ez LT H] Puanh 1399 Lahall - Tt A% nz.y
%0 10414 1920 Vo B 20,02 12400 124%.T A3 T4 6l.9
E1 dasll Vead Yo, 8h o 2.4 Lldat <0 12 kLT
L] wand 1728 8,83 27.0% 1014 Lo 5 1.001 198 19.3
500 Taill 1. 7% Y TH FINT A9.h 0.4 1.11% T %.T
mog B PN 1%. 74 T4a Th 21.78 Twa? [ ] 1.2a8 a a

H 255

H 261



EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 201
STATION DATE TIME LATITUDE LONGITURE D
WoZeh  FEm T, 1944 20l0-2102 03 2938 121" 03.8W
OBSERVED AND COMPUTED WVALUES AT OBSERVED DEPTHS
Z T ] 5 Oy oF &y ADU  POg NOm  S5i0g MO
im}l  (*c] (%a) (%ol (mtfL) lgmsL) fel/L)  [misL)  —— (g et /L) ——

[i] 2k.HD 15.21 ih,Ta a9 ddaml 584,49 =s 10 =0 -0 -a -0
50 .83 19.32 Tha T2 ha B0 2258 827.2 =11 =0 =a = -0
T4 Ib.Té 19.24 1L Th hakd 22.63 522.4 - 07 =8 =8 -a =a
a9 2310 1930 35.03 Fabd 3.5 3%7.0 1.13 =0 =0 =2 =0
149 13,97 1918 LR L] L5 Fhalb 1460 .04 =0 =g =0 =0

23% 12,97 999.00  999.00 %% 99%.00  995.0 909,00 =0 -0 -0 -0
BB 11.7% 19.26 14T T .59 1855 L T =0 =0 -a -0
w05 Tkl 1910 LE ] [ T L 1257 Sa 10 -a =0 =0 =0
587 Bkl 1721 4. T L.50 2128 T 5417 =0 -0 -0 -0
INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHMS
£ T Cf S Oy 8y B Abyg ADygwax 9
[m] (] (%ee) %ead lgm/LY fel/T) {etdTd ddynm]  [dynm)  (m-dynmi

[] 26.80 1923 ko TH I2.61 L FLT 52%a1 ] #59.0
10 26,82 19.22 T 12.59 52k ¥ 8268 043 ZhT.
20 28a02 19.22 34.TH 2850 S2haT S&Tab =10% F35.%
kL FI R 19.22 L 22.5% S28a% 2.2 150 2248
50 20,01 19.22 4. T2 22.%A 527.2 5293 e 2lh FI-F Y
s P 19.24 kT AT 5197 5Z2.8 = 39% L Ta.T

Loa 22.97 1%. 19 ¥.02 23a%0 TudsT WiTat <500 1%58.0
180 13.3% 19. 3% T4 a1t L85 .0 1900 057 (PRI
200 13.2% 19.3% Wk T 2833 170.3 175.0 o Taw 4 S
250 12,43 19.32 P T Pt L3B.4 Loda T AN ra.1
100 1153 19.27 4,82 ThaSh P48 1581 L 9.9
400 Tah 17,18 LE T dha 1 (T ] 1152 1060 F0.T
s00 TuTl 1%.17 LY .ol LEM IO % 1182 .9
&00 Ba?l 1.2 14,71 .31 T7.0 A5.9 L.219 [}
STATION DATE TIME LATITUDE LONGITUDE D
AT FER @y 1966  2013-20%% oo® 2 7.4 123" 49,54
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
£ T Ci ] Oz O E"r AOU POy NOy S0 NO2
im)  1%¢) [ ¥ael [*/eal {mi/L} fgmfl} et/ [mifL) ——lpgat/L)——

0 2%.80 19.28 ELITS | P Y] 23.0%  ABI. =05 -0 =0 =0 -0
TR T 1929 4. BS BB 23.27T aml.T .08 =0 =0 =t -0
n ¥ Te 19 4% b8 Aalb 3.1 &0 5% =D =0 = =
93 1T.9% 19. 5% L dadh P T FTi.2 Ta9% -0 =i =0 =ik

143 12.98 19. 5 b EE 1ab% 2633 1Td.n i L] -0 -0 -0 ~-n
08 12.53 19.31 4.EE 212 2h.R2 1671 Noml =0 -0 =0 -0
298 11.58 19.28 14,83 13 Ja.hh l4s.8 .15 -0 =0 =0 =0
LLF L L 1921 .70 =& Zha Bk L2iats 5.0 =0 -0 = =0
STH ba9% 19.17 (TS ] 1.5 2118 .k 5.22 =0 -0 -0 =0

INTERPOLATED aND COMPUTED WYALUES AT STANDARD DEPTHS

2 T i 5 07 BT B ﬂ.u:m ana;im: Q‘I
(ml [*c) (Yea) (Ve igmsLl  lelsrl [elsm iynm]  ldyn ml [m-dynm)

a 29,80 19.28 Na.E3 3.0 HRE LG 2.1 o l.152 2504
19 25.52 19.78 Ma. 83 21.07 wn0.1 LT e hE Lo liih L |
20 25.47 19.28 ML EY 2311 ®#7Ta1 AT8.0 004 LD 22d.3
i 25,08 149. 28 Mho Bk 21,15 w731 L% O Lk 1. 008 ?1B.0
56 Fo 19.29 Na L BS 1.2 4502 TIPS ] 237 T 1968
Lk 23.02 19. 1% e, 9% ER PR 009 &0 3.9 = %% = BG7 LT7=%

100 1738 913 34,92 2% 14 dalan fhdan &2 sl (L ]
150 12.%2 19,31 LT 6. 04 169.4 110.% <30m T L24. T
o0 12.53 19,31 ETT] 6,41 162.1 1874 523 -39 Fal
50 12.00 19,20 348N 2640 154 T 1al.1 - T08 e .8
00 Plasd 1928 a.E Ph. N8 148.2 1548 - 1B% 387 Sladk
4L0 Tl 19. 21 LT ] deadb 1200 123 2927 =25 1.8
E 1=l T.06 19,14 LR dTa0h T s 2.0 LaG&T = 105 S
&0 BaT2 9.7 LE Y] FE R H9.0 LLPEY U= E52 a L

H 264

H 270
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FORSBERGH and BROENKOW

STATION DaTE TIME LATITUDE LONGITUDE D
H 212 FER 9. L9&h  2010-2057 00" 03N L 4b.dW
OBSERVED aND COMPUTED VALUES AT OBSERVED OEPTHS
2 T cl 5 Dz Oy By ADU  POs MOz 5Si0g  NOz
iml ¢} {%oel [Yaa 1 {mi/L} {gmiL) det/L)  (misL) —— fug ot /L] ——

I 19, 38 34,97 4% FhaP% AbA.A .03 - -0 -a -0
43 Za.TD 19,35 ETIETS e FiahZ  4AT.Y AT -0 -0 -0 -0
e Fhal 19, 06 14,47 e A7 Fa L hELah =3 =0 -0 =@ =
8 Fl.H2 18,93 1% .92 3.0 P23 MTU.2 e -0 -0 -0 -2

AT 1A 19,24 14 .85 Fubr? Iha2L [HL.? 1.04 - -0 -0 -0
2Ch [ Fy-1] 1929 Ve L HS Fad7 P L] [T 3.0 ] =0 =0 =0
e 1.3 Liisdn 15,79 17 Fhiahib [ L1 ] Bl =0 =G = =0
b 751 L T 5% Poall PAGH S.0h - -G - -
581 .13 AT, T4.b3 1.1 7711 .2 5,08 -a -0 -0 -0

INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS

2 T cl 5 o By & Al B0grawax 92
im] il [%aal {Yos) lgmsL)  deddT) fel/M idynml  dyn m) {m-dynm)

o 75,30 1938 LG FT.25 ABd.k TR a pa207 F81.1
10 ?5.73 19 36 Ve .97 2127 AB1.E 4870 . Lelal Fr
20 Faal% 19 3 Wbt ¥ 23:29 LT L LT/ P | 092 [P 2AT=0
A 25.04 15: 3% s 8.3z w501 4578 «13 1.047 7r8.9
LT 24,48 19,18 Tha T8 73,42 aLE 4400 .22% A9
™ 25,12 194 34T 2350 Y &32.7 R e

[1:0] Flah8 1992 bl 2420 LTS ] ELT N | L s Thl
50 | 4a % 19:.7% V. aw Foa 1000 [ L] S5TT s 830
foa 12 19.29 14,85 8.3 Lt o 8 1T8. 7 b7 LSk 0
%0 12t 19.77 34,37 84T 157.7 1635 o781 e
300 11438 19. 74 V. T 6. 58 140 15521 831 LATT 51.0
30 ok S 19.70 TR Inan2 1748 13704 A5 L213 5.5
LA L 1918 LT T 2700 L 1158 L0949 <109 ek
] T 19.17 P 2713 51.9 101.7 1.207 o a
STaTION DATE TIME LATITUDE LONGITUDE o
W oITH FEH 10, (964  2001%-2100 02" Se.8 127" 38,7
OBSEAVED AND COMPUTED VALUES AT OBSERVED DEPTHS
z T ¢l 5 s o B ADU PO, NDy Si0,  NO;
iml (e} | Yoe ] [ “aa ) fmi/L) dgmd) fel/L)  (mifL) ——(pg ot /L) ——

¢ ?5.80 1945 .10 aLTH 2322 Abba% =i =@ =0 - =0
s 29,99 19244 1.1 02 23.27  A6l.S -a1% ~u -o - -0
T2 2%.54 19.42 15.08 %73 23.28  AbZ.e ~.18 -0 -0 -0 -0
S8 230l 19.b% 35,48 T 24.1%  3TE.e &0 -0 -0 -0 -0

184 13,24 1944 [ S0 2b.RS 1584 &80 -0 -0 -0 -0
202 12.71 19.13 1492 1.01 8.4l L62.9 4. T8 -0 -0 -0 -0
a8 L1.TH 19,30 Yé. AT 36 26a55 1497 5,53 -l -0 - -0
ITE  J0.O06 14,75 14,78 3B 76T 1789 5.8k -0 -8 -0 -0
550 fall 17:18 Mo a] Tal? 02 LETS ) 5.9 =i =0 =0 =
INTERPOLATED AND COMPUTED VALUES AT STAMDARD DEPTHS

E T ol 5 oy %, B 4Dy ADpzuax O
tm} =) %o (Ve fgmsL) lel/Td lel/T) ddyaml  (dynm)  (m-dymml

g F5.00 19.4% 3. 04 23.2% bbbk P o PP
19 75,78 19.45 35,03 13.22 P e SO8T Fad.h
20 F5.Th liath 3503 373 650 LIS =093 232.1
L] T5.T0 1955 5500 FATH bl 55,5 slad 221.3
1] a1 L. 45 6.2 23.27 LT AnN.T «213 Z00.t
™ 25.40 19,43 35,11 23.37 A%l AN L350 178.3

100 23.61 1. 47 35,44 2h.28 (T 888 452 158,86
150 13.18 1Ta41 35,09 o458 1589 1631 «585 E24.7
7en 12.73 19. 3% 14,93 Fa.41 I82.7 1681 e 6.2
50 12:1% B &) A%.A9 FLTLL L56.H I&la3 =T Ti-8
1+ .48 Ee P 4. A% UL La5.d 1532 02N .5
&00 A58 P21 L s fa (4 130:3% HT0 1.4
L 1=0] T.0% 19 0n L 2104 1ah.? 2.2 1001 Bad
wod P 1703 In. b0 2120 B0 Tl i.i98 a

H 272
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 203
STATION DATE TIME LATITUDE LONGITUDE D
W gpl  FEB 1), 1984  2010-20%3 04* oo, 1S 126" 53,54
DBSERVED &MD COMPUTED VALUES AT OBSERVED DEPTHS
z T o] 5 [ Oy By AOU POy MOz Si0;  NOp
im) L) [%ae] [%eal} {misL} dgmAL) fol/L)  (mifL) ——(pgat /L) ——
0 28.90 i9.44 LT b 23.1H Aldan =411 =0 =0 -0 =0
&F  FS.H2 19,44 LLTS ¥ EFLY Fha 0 RAHLA -ulZ =@ =0 =0 -
T 2593 19.55 §5.32 bl Fi.32 5T =a1% = =g =g =0
o6 25.01 19.4% 15,32 P 71.47  6aT.H =0} -0 -0 =0 =0
Lak  L&.57 19. 53 35,03 154 hall  191.5 %.01 -0 -0 -0 -0
200 1Y 19,35 VWD ] Fhakl I&Yad Salid =0 ~0 =0 -a
We  11.89 19,33 1497 o34 2657 LaT.T 5,54 -0 -0 =g =a
&l9 1.91 19,26 4. TY T 7o.81  121.7 5. 55 -0 -a -0 -a
576 T.12 19.17 LY 100 27.11 .l 5.5 =0 =0 - -0
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
% bt a S o & 8 ADyy Alpgyex Oz
[m]) ) (%es) {%ea] fgmsLY telsTh lets/T}  (dynm) Aldynm) Im-dynmi
o 25.90 19. 44 .02 2307 70,8 WT0.H ] 1.2%94 44,8
it 25.85 19,41 1%5.10 2318 &T0.4 T0.T 2057 1,209 2h%.%
20 25.04 Lhasd 35,10 2318 & TG A Mp- N =09k 1.1b62 SR
ET 2%.8) 19,41 15,10 7317 LT 470,19 slxl 1e11% 2317
S0 2%.81 19.44% .1 23.71 LT T 235 1021 EL
75 25,90 19. %4 4.1 032 LELE 45 %% T -0 iAS.A
100 15.0% 17,51 15.27 73.55 LR CA 416 whhih « T4 Lb&.b
150 T 17, 18 15,07 P 184 1.0 427 «B15 L76.%
Foo 13.08 L% 35 FETR T FETRET 1664 [0 ] « 713 + 4% Tk
750 L2.40 L. A% [T T dh kil 1557 Tk - TR a &b Fasd
300 TR L) 19,33 14,92 P 1%H .4 156.7 BTH =301 51,1
%00 10.20 1027 4.l FI L 1264 1350 1.022 « 735 7.4
500 BahT 1.1 4. T1 21.00 1a7.0 It 1olaf «l00 Gk
&00 B9 [T FELTY FTall 03 1001 et a |
STATION DATE TIME LATITUDE LONGITUDE O
H 2ot FER |2, 1064  1400-1844 oa' 43,84 131" 13,54
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
_E T Cl 5 0 07 57 AQU POy MOz Si0y NO5
im} (=) (%ee)  (%ee)  (mi/L} lgmiL) det/L)]  Iml/L) ——(ugat/L)
o Is.80 19.4% 15.40 a.uh Fl.le ATO.4 -+ 0d -0 -b -n =i
S0 FhaST 19.42 LT 4.57 21.21  4bT.) =04 -0 -0 -0 =1
15 2b.ed 19,483 Ly 4kl 21,21 abl.e =01 =t -0 ] -C
160 29.69 1985 ¥5.50 4.55 23.43  aal.l =.00 =0 =0 =t -0
150 22.9% 19.494 V5. 95 41T Fuh NPhah a7 =0 =0 =n -0
208 14.37 19.5% Lk 1% 26.09 12T .87 =0 -0 =0 =0
3o 1lasa 19.28 L E ] « 51 FEa5A 1467 .40 =0 = =0 =i
L 51 Y .90 19.27 E T ) « 31 aha TT 1784 SaB2 =k = - ol
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
z T =] s or Bt & ADzip ADzsauax Oz
{ml i) (sl (sl lgmsLl  lelfT eh# T idynm)  ldyn m) (m-dynm)
o 2600 19.65% 35,50 21.14 w IO &T0.5% o L Li6.2
10 286,11 19.6% 3547 21.18 w701 w708 04l T3] 106 T
z0 2074 19. 04 A 21,14 Wil T AT0.8 - 04 B0y T4
10 2670 19,64 Fhaal 23.14 wirial wTo.4 -lal JBAT 8%.0
50 FITRT] 19.62 Tha ik 23.21 RT3 AL 235 ATh Tia?
' FIY) 19.41 T 21.21 WG6T .6 &T0.7 153 a2 LT
1oa 25.6% 190 LE 1 21,51 a1t k.7 suhd wald Wl
150 2205 19.490 35.9% LT 12644 (S FI] B0 A0 7.1
o0 1509 19.39 3%.04 2591 210.2 260 sTor +1ml Hal
%0 12.92 19.31 14.88 20s 11 1. 1T8.8 L] TS 7.1
060 1140 19.24 14.83 2057 147.1 154.% 978 o o

H 281

H 286



2m

FORSBERGH and BROENKOW

STaTioON DaTE TIME LATITUDE LONGITUDE D
W ogEd FED 13, 1984 2010-2111 at” 1. 8% 137 10,3
DESERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
2 T ci 5 [ o ST ADU POy N0z  Si0y NOy
im)  {*c) {%e)  A%ee)]  AmifL] {gmiLl fed/L) fmifL] ——(pgat/L)

o 490 1417 5. T S 23.51 4%7.9 -0 -8 - -0 -0
40 26,70 19.77 5.1 & 50 73.37 a5l.8 -<09 =0 =0 -0 -0
T8 6.7 19.12 Fh.02 . &0 Z3.00 4592 =2l -a -0 -0 =0

[1-1- T T 5.} 19.12 .2 &aal 2030 497 e lh -0 -0 -0 -0
130 7111 14,85 4.0 a2l 24,87  13T.9 57 -a -0 -8 -0
108 | 7s 50 19.51 15.29 3.24 P T d38.3 Le9T =0 ] =0 =0
04 10.65 19.25% 14,18 B8 T T T St -0 -0 -0 =g
18y 9.29  399.009) 999.00  999.00h) 996.00  #ev.0  999.00 -0 -0 =0 -0
sau LA 1971 LT -] (P11 Frad2 B%.% 5.01 =0 =0 =0 -0

INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS

E T o s oy By 8 a0po  Alpzyax 9
im} *e) (¥ea] (el lgmsLl  (elsT) lel/m [dyn m} {dyn ) (medynm)

L 26.90 L 7T 1571 23,31 A5T.9 WSRO ] 1.354 215.0
10 FOr R 45 Th FEPETY 45%,7 A5G, T SOhd 1.308 781.T
0 25.8% 1.1 LL 2335 &880 LELTY 091 1.283 F48.8
1w 2b.81 139,19 35.7% TS LEr Y 453.9 « 1386 1.217 Ik
" 2570 177 35.71 23.17 A5 .4 453,79 227 1-127
1% FISF 19,72 Viabd 23.29 §59.7 BED b 3ad 1.012

ica 26.T3 19. 12 EL T FEF L 459,72 Y LA50 B9
150 FAT R 1985 A%, B8 IS | 3T 1.7 T e
2ea 18.29 L. %8 15.34 2540 251.3 288.1 810 . 1T
250 14.71 LT T4 06 2013 180.1 196.13 12 L]
a 1089 L. 25 Faa T o0k 1403 14T 4 1009 T
a4 W.08 L7 2 4. T3 P02 L3 122.0 Lalbd 2210 0.3
S€9 T.6d %21 .71 2112 5.4 10442 1257 09T ol
&00 bahB 1.2l T4 T1 21.24 A0.2 LIS 1154 [} [}
STATION DATE TIME LATITUDE LONGITURE D
H_Pas FEA L4s 1964  1910-1957 10" 03.10% 134 550w
OBSEAVED aAND COMPUTED VALUES aT OBSERVED DEPTHS
2 ¥ cl S 0z o &y AOU  Plq MOz  Si0a NO2
iml %) [%aa) (You ) [ml/L) fgmsL) fel/L)  (midfL) =—— (pg at/L)

a Ila4id Lo TV 1511 &anT 2315 EYETY 0% - =0 =0 bt
&8 I1.34 ey V5.1 &k FETL Y F -.07 =4 -0 =t -0
T FT.51 Lw. P4 15,15 &.50 23T BTLats -s 0l =0 =0 =0 ]
% .22 1.5 Voo 04 A0 FE I T -0k =0 -0 -0 -0

143 23.89 1994 Thail %21 Fa.%4 3R ok =f -t -0 -0
202 2o.eS 19,77 1. il 3.9% TE.10 ZaT.h -9 =0 -0 -n -0
m o rxnm 19.271 1,81 2.0 Fu.dr  1TL.D .15 -0 -0 -0 -8
LETY .38 15 Lk Thabl 1.72 IS T T | bS50 -0 -0 -u =8
578 Ta 4t 19,21 15,010 1.6H s 9.2 4.87 -6 -0 =0 -0
INTERPOLATED AND COMPUTED WVaLUES AT STANDARD DEPTHS
z ¥ = s Oy &y 8 80z  HOgsamax O
{m} (*c1 {%¥na) {0} lgmsL)  fetfmd fel/T idynm)  ldyn m) (m-dynm)

o Flaal 1911 =T 23.1% AT3.2 LYE TS ] 14549 07T
1a 0% 19. 11 a1 2115 &T3.2 473.T sheT 1.402 7RA.&
24 2700 19. 11 15,71 2315 Y E ATh O S0s e 354 2Thatb
n et 19.71¢ 15.T1 23.1% #T3.0 &40 a2 1307 Fhlad
59 21.39 19,77 15,77 23.15% ATE.0 At T 2T 1.212 FET )
™ 2740 19,60 .77 2149 a0 a¥2.0 358 1094 2073

1ca a0l 1 9a%i5 Faa0% T2 w375 Wb laT «&TH 9T LRl
159 F3.60 V.07 M08 FL- 1) W54 Iala3 45 = s 1373
200 0.8 1918 LLMEE 2%.07 2895 F96.8 LE2S B4 1071
250 L ih 1daal 14,18 25,69 I3l 2393 ] LA Thal
3z 12.80 19.27 .87 PLTR ) |Era LR Lo « 385 52k
®00 Fa 9 1% 16 Vi, 67 P 1260 ] L.221 220 1.8
500 .09 Lia Th.bh 2T.03 1oa.7 112.9 1.345 104 8.2
&an LS P 19.22 LET Zla23 B3.1 P Tahi 3] a
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 205
STATION DATE TIME LATITUDE  LONGITUDE D
L4l FEW L9y 1%6% 2010-2L22 a9" 20.75 135" 36,9
DBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
z T i 5 By ADU POy MNO3 505  NOj
im) (*c) %) {%es} {mi/L} (gmrl) letfL) (mifL)  ——(ugat /L) ——

a 2T.Ta 19.79 15.7% 5T 23.08 T =al7 - =0 -8 =0
a3 2T.48 19.7T 15.71 HabT 23213 wT5al -2 q% =g =0 =0 =0
T3 99,00 LL L] %55 Ta%. 00 LY ] .00 =i =0 =0 =0
97 19.79 35. 7% 4a51 2R.2L 4B =08 - - =B -0

(BT ] 19.T9 A%, 7% & 05 FETEE ] LELT ] = TO =0 =0 - -
200 19.4% EL T .78 2hah% 255.0 Lol =i =0 =0 =0
329 19.21 TaLTH 1.0% F5.98 Fitlaé L L] =g =0 =0 =
L L 19.275 in. T La30 28.92 115.% LT H) =0 =0 =0 -0
585 99900 EER RS 1.2% F99¥.00 F99.0 9. 00 =0 =0 =0 =0
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
2 T d S Oy 8 Alyp  Alpzuax %
{m} i< (%ol {%ea) tgmsL) leldTi (elsT) (dynml  fdynm]  im-dynmi
o 2T. 70 23,49 AFah% Fasl3 (] wl ]
10 7787 23,07 &l.a7 27,55 Sa.0 ShaS 2003
0 AR 1] 22.54 &0.T1 Thad% EZl.B L22.8 =012
M 2759 2185 94T F5.T1 FoW. bt Fa L G20
S0 FEET S 19.77 35.7TF 313 CYLT 71 0T
T TTaks 19.84 ¥5.TT FEAT RS LY - #T 1.0 -1
180 27.12 19,52 A5.80 23,90 4300 4028 .313
150 2254 19:17 15,727 Thoni 3319 33Tk 2513
a0 le.82 19.88 I%.%E Fhatdh 255.0 FhLW TR
250 1dabsds 19,42 3%.0% Tha 58 S8l £ik.9 <008
100 18,89 19.228 3BT 25.88 21341 222.0 24
wa .98 19.21 4. Th Fo.TH Lita? 1364 1.103
500 a2l
00 T.19
STATION DATE TIME LATITUDE LONGITUDE D
H 9% FER 16, L9866  0H30=0915 07" 59.8% 138" 474N
OBSERVED AMD COMPUTED VALUES AT ODBSERVED DEPTHS
z T Cl 5 Oz o & ADU  PDs NO3 5i05  NOp
iml %] (%) (Yee)  ImifL) [gm/L) tel/L)  miin) —— (pg et /L)

@ 2750 I#.Fil} 15.60 wakT Fiuln 5760 ] e =£ =g =] =0
3 FTadd FIF 00 GO 00 &89 W00 RO TG .00 =} = -0 -
5 27.33 1974 15 hb 548 2313 A&TS.D -a23 -0 -0 D -0

leo  27.38 19,73 154 58 &abl Z3.ID  ATT.H - 18 -0 -0 -8 s
149 2.9 L7491 15.9T 4,19 ThAD 154,72 wh7 =0 =i =i =}
08 EFa 16 .00 G100 3.88 TR 00 L TR 00 = =iy -0 -
295 10489 19.23 T Ta 1:30 PO ST T8 -0 -o -0 -0
191 (T L%, LA V485 Bahd 28.88 [1T.8 &.86 - -6 -a -8
590 st LE-L!!I Va. BT FatB FT¥23 B850 LT =i} =g =0 =@

INTERPOLATED AND COMPUTED WVALUES AT STANDARD DEPTHS

4 T cl S o7 &y 8 Al ADyrzaax 92
{m} (%) %) [oa) fgmsL) fen/T) lel/Tl (dynml  {dynml  im-dynm)

o i1.30 19.74 35.66 PR Ak .0 AT4,2 a Lok FAT.H
1o 21.31 19,74 35.86 23.13 Py Ara.l AT 1.378 2730
aa 2732 19 Th 3t 2010 LT T %t S =330 Fhales
30 2132 19 1% LT 1Y 23,11 athan &T&al LS Eadald FLY ]
50 2732 19: Th 15 bt 23.13 &IT0 =& Latm# 22 als
b 2T.31 19.T% 3% b 23013 NTA.1 + 387 LaOEA 1Tt

100 ETadd E9.73 LY 2300 LY F 39T «aTT ok e ?
150 FELE ] 990 3594 FLP | LT «BHH « T30 [T
200 20.07 P &0 A5.51 Fh 06 ZaE, 1 =053 =0T LT |
250 IS 4] [& P L1 EETS 25.0% F2¥. 0 = THF TS | P
ELili] L0 aT 172 A Ta AL Lddab 1.0Th = 1al P |
040 B.Th 19 08 T L] F Tl [ ] HE | «21% ELY ]
qon Ta%4 L%l EE L) P04 .- P F LS « 108 Wl
[1:1d LIS 2 L% bW 34.6T I ds sy e e B [5] o
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206

FORSEERGH and BROENKOW

STATION DaTE TIME LATITUDE LONGITUDE D
W 302 FEB Ibe 964 2026-210% o6 20.3% 131" 89,4
CBSERVED AND COMPUTED vALUES AT DBSERVED DEPTHS
2 T cl 5 O o -0 ADU PO, MOz S0y NOg
tm} ["¢) (%] [%ea] (misL)  dgmsL} felsfL) (mi/L) ——I(pgat/L)
a 2T.40 1%. 80 15:57 &ahh P LY Wl =513 =0 =@ ] =Q
S 2T.18 (Y 1559 P ) 23.0%  &Td.8 =03 =0 =g -q -a
7% flalm I %o tsn 15.55% 4,50 2%.18 TR 1 =il - = =0 =0
160 27.2% T 1555 habl 2V.08  ATRLT -alb -0 =0 =0 =0
150 23.03 19:9% 1T 1.0 FA.TY N22.1 e =0 -0 -0 -0
IE0 17.03 17457 LT L ¥ 30 2558 2el.T 1.90 =a =B -e -4
ZES  11.38 9.0 Vaail alih Fhe B lRb.b %29 -0 =0 =0 =
pLF) 1G.0% 19.2% FaaTh ] b 15 L30.1 5:19 = -0 ] =0
455 7.31 19. 1k Tl (P 1] 2708 aE..0 5.23 =-Q -0 -0 -0
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
z T gl 5 07 By 8 &0zn OOz pwax Uz
fm) ) (%) [ | lgmsL) lel/T) et/ ddynm]  (dynml  (m-dynm)
G 21.40 L] 15,57 23.04 ARIan 4837 o la&0d 28%.2
1] 21.37 19t 35.57 23.0% LT E N | LLE L] 1.35% ET9.5
FL] 2734 159,68 1556 23,05 AHT LA ELENT <087 I-305 26232
in P00 1968 5. %5 2308 LI EBF.T =14% La257 da4. 3
4a 21.10 1. &1 1%.53 7309 ath.n A0 il laltsl 225.2
i 218 190 V5. 55 23. 10 At 48,3 <362 L. D 1971
La .23 19. 68 15.5% 73,08 AT HEA LY @2 020 1731
1540 F3.03 19.9% W04 FO 127.1 127.9 T 17 132.2
200 tr.ad 19,57 3.3 5.5 2hlal fhtak =829 573 1o0. 0
250 13498 T 35 4L 08 F6.18 I2a.1 19142 R L] Taul
14 1171 L5 28 L ] L [LTY 15La7 1025 = X17 LENY ]
00 a4 L. 32 4. 17 FLT L] Fdeal I3%.8 lalbb 214 FEa5
S00 B.09 (A Nhabb FT.00 1067 Tltad L] =108 Sak
woQ BaT2 5. k5 LT 2118 A% 100.7 (PTY ] a Q
STATION DATE TIME LATITUDE LONGITUDE
W oIE% FEi 1T, 1964  G&3%-090% 04" R0y 139 0p.dw 23
CESERVED ANQG COMPUTED WVALUES AT OBSERVED DEPTHS
; r T Ct 5 Qs oy 3-, ADU POy NOz Si0y NO2
im]  (*c) {%e]  (Maa]  Ami/L) lgmiL) (el Umi/L)  ——(ugal/L)
0 FE.50 154 45,00 4. 5R 23.12 wT3.6 =08 =& - -4 -a
50 74,05 10.5] LT 57 2310 &TH.0 = ol = =0 =0 =i
(LT [ 1Y 13an1 3525 450 Fh:10 aTERLT a7 =i = -0 -4
[+ B TP L [T LL P T b2 23.23 wbha? =01 =g =0 -0 -0
A9 19.45T 19 b Va7 .50 25:40% PRS.E 1adb =4 =0 = -t
202 13.10 1937 T oA 28.32  BTl.8 5,19 =0 =0 =0 -0
298 11.5%% 92T VauBl 1oad P55 LM Ha kT =0 =@ -0 =0
BEE T.BE 19.22 T2 =Tl 26.TH 1200 Sakk -0 -0 -0 =0
571 Tab2 19,07 Thond lall3 2T.08 .5 537 =0 -0 -0 =0
INTERPOLATED AND COMPUTED WALUES AT STANDARD DEPTHS
z T < s O Br 8 Ay ADypuax 9
Im} ] [ Yoed {¥aal lgmsLl  {eh/T) fel/m dynm!  ldyn m} [m-dymm)
o 2050 (TS 15.30 23.12 4156 WL T o 1324 FTT.B
1} bkl 1%: 54 ¥5.7% 23,12 LT LTS O0hBE La27T FUT
20 Phahb 1951 .20 23,12 ATH.S I T 1.229 292.2
10 Thahh 19.53 5. 28 23,13 ATH.N LTa.T LAY 1.181 7402
a0 26,35 19.51 5. 25 23.13 415,40 ®TT.1 238 T 2LT.5
% T dh L#. 51 1525 2313 e T &F7.8 + 358 =T8T 191.8
Lon FrETY LY A% b %23 (VL] 69,3 ATH «A4A L8itha?
130 19,43 19,88 35,54 2%.3% 2634 2un.T Shl Btk 130ak
Ico 13.510 19.33 kT ) Ih.TE ETa.? 1802 «TTH «8%2 Lala.0
250 12.2% 1929 EL L bk 1598 Libtal BST ] 5.8
300 Lla5i 1927 kB 2ha58 IEL Y] 56 % R = Ni% LTS
400 Bl 1921 EE | PN 13%.8 I3&. 4 1.085% 839 3.7
500 LT ] 1914 3. BS Tl 10%s 8 ild.e L.212 =112 Sats
ano .22 i9:17 TS ] 2t Q5.0 10%5.9 L.324% L] Q
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 207
STaTION DATE TIME LATITUDE LONGITUDE D
W 07 FEB 17y 1984  2025-2108 o 69,75 tan” 12.0W
OBSERVED AND COMPUTED YALUES AT OBSERVED DEPTHS

F T Cl 5 Os 0 51- ADU POy NOy  Si0y O,
im] [*c) [ Yae] [%ea ) [mi/L} {(gmsL) fel/L)  (mifL) ——lugat /L) ——

o Ir.oo 19.4% 19,50 4.52 23,00 aTe.d =k -4 - -u -
LU T ] 1.4 15.48 456 23 1E ATOL2 -l -t -0 -0 -0
I 2h.es 1964 15 4R .5 FEETE TR TS -.08 =0 -0 =0 -0
9T 2u.21 19.57 15,5 42 FETE T 7 -0 =0 =1 =&
WhE 13.%2 19437 PR L) « 15 FOTS I b LLLE] —l -0 =i -0
202 12,12 19,34 Tho e -8 FITL T T 5.22 ] -0 -0 -0
90 11.87 19.10 4.7 whE TS 1504 5.2F =0 -0 -0 -0
are H.50 1925 b Th =40 6. 19 1270 S 07 =0 =0 =& =0
549 T.02 19.17 b l.%0 2T.11 kel Sedb -0 -0 -0 -0

INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
s T < 5 o 8 8 A0zg  ADyzmax 9
{m) i) (& 5] [%ea] fgmsL) feisT) fet#t)  ldynm)  ldynm) m}

a 21.00 19,65 35,50 2111 AThas AThed a 1231 2%n-1
10 2891 19.85% 1550 d3.12 &75.8 D48 Leln5 2t
20 a4 15.56% L) 2113 LTS =075 L.138 2350
10 26,89 19.4% PE 1.1 &74.7 TS L0090 273,48
54 264 TS 1904 15,48 71.14 470.1 238 =998 2010
™ It T 3547 11.21 Ahhah 355 BT 1706
Log 258,75 1955 1541 d1.aT &2 3.0 ahbd « Thb 1590
150 13,45 19 37 e 2611 1782 WE1E hl% 124.%
200 17.74 1934 14,54 R | 1641 = T0% =520 5.0
250 1r.22 19. 37 B9 il 1556 « THé aah? Tah
100 1ab? 19,29 14 BY 6.4 148.2 TS =6l Sle1
%00 950 19,22 Ve T2 26.84 122.0 1.00% 274 1.5
SO0 Telld 19.18 § LT 2104 1023 L.130 =103 3
w00 Bakb 1914 L T 21470 2. % 4 =233 o o

STATION DATE TIME LATITUDE LONGITUDE D
W 310 FEA L8, 1964  O8Z3=0004 01" 3205 11" 22,00 75
OBSEAVED AND COMPUTED VALUES AT OBSERVED DEPTHS

Z T ci 5 0z O7 Ao P04 NO3 Si0g NO2
fm} %) [%a) (Yoo ) (mifL)  (gemiL) Lei/L]  dmifL]  —— lpg at /L]

0 2e.40 1048k 15414 w57 23.05% &B3.0 -.04 -0 -0 -0 -0
0 26,21 19.47 5.7 hatid 312 & Thall =11 =0 -0 -0 =B
s 2%.50 1%.4% 15.21 T 23,37 A5l 11 -0 -0 -0 -0
160 2E.08 1586 15,592 349 24-88  I0T.T 142 =0 =0 ] -0
14% L300 1913 16497 N FLTS LI T % .40 -0 ] =8 =0
206 12.27 1931 16 HA e Pha4l 157.1 5.14 -a -0 ] =0
ki F .30 I9.28 i5.83 -1 ] Thabl 1 &3.9 4.08 =0 ] =0 =0
3Ts F.5% 19.21 14,70 =97 2 B 1 2%a1 B.28 =0 -0 =0 -0
554 &85 19.18 B b5 1.47 27,18 a9.2 5.2 =0 -G ] =B

INTERPOLATED AND COMPUTED WVALUES AT STANDARD DEPTHS
z T o 5 o By & Ay  ADzrgpmaxy 92
frm) (=} {%ea) (oo} lgmsLYy lels¥) el ldynm)  ddynm]  (m-dynmi

] 2640 1. 4h ELA L 13.0% 4830 ETE a 1elth
] FIS T 1.4k 15,10 13.0% PT T Wz, -1 Llln
20 It 1945 15,18 23,08 WL.2 AB7 .0 091 1070
10 FITRT) 1946 e 23,08 WADLD Al BT 1.071
L) 6.1 Y 15.17 2312 Wb 4T 1 Tl R
75 2%.50 1947 15.21 23.3¢ w523 LT 45T A0
100 21.08 196 5.5 Th.B8 oT.7 a3 k5 A =T}

150 12.98 19. %% Vh 97 2635 bhs.1 iFead «5Te A9
200 12.32 19.11 ELT L Thahi [ETH ihd.d «h%H <508
250 1188 19.29 I4.B5 P85 LR 1552 <Tn L
-1 10,92 19.24 V4. B0 UM 1348 P56 7 «H13 - 353
%00 wall 14.20 3e. 67 o808 T 1266 750 215
%00 eS8 19.14 1655 2T1.08 LT 1OTa4 1.067 099
&00 Ba1) 19418 Th. b5 2T.2% Cres LI 1.164 o

H 307
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208

FORSBERGH and BROENKOW

STATION DATE TIME LATITUDE LONGITUDE D
H M3 FEB I8s 1968  2025-2107 00" Os 8N 152" 346w
OBSERVED aND COMPUTED VALUES AT OBSERVED DEPTHS
z T cl 5 Oa [+ By ADU POy MOz Si0g MO3
ym} =] (%ol [*es) {mi/L} (gmsLd fel/l) (mi/L) ——(ugat/L) ——
0 3.0 19.47 3507 417 23.00  4TH.T 35 -0 -0 - =0
ad 2578 19.50 35,23 Aol 23.30  ASE.7 ok -0 -0 -0 -0
T F5.39 15960 LY | 1.08 23.5% LREe ] =04 =0 =0 =0 =0
W% 2832 19.6% L. %8 3.09 24.51 ELE P 1.72 =0 - =0 =0
(L% ] L&:97 19.48 3%5. 09 Falid Fhalw 1883 Fubd = -0 =i =
% 120 19,40 35,.0% 194 F0.50 1ab.5 388 -0 - -8 -
FLY LLa%1 1%.%0 ¥%5.0% 1Y Iy 1388 3.01 =0 =g =0 =M
FTD LIsDT 19.35 496 «BF Fha=TY 132.3 S.08 -0 -0 =0 -0
anl Pt 1924 . Ta 100 27,18 Wl S.4b -0 -a - -t
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
2 T c e 07 B & &bz Alrgmax U
{m} ] (Haa) {aa} lgm/L) Lel/Ty  fel/T) fdynm)  (dynm) m)
4] Tha ¥ 19.%7 50T 23.0% 4TE.T 4THa8 L] 1.03T 1B0.8
{1=] Fhatd (EFEY 35. 08 FE T8 hTha4 AT F B = 08T 1T0.T
18 To.18 19.48 35,19 213.15% 473.4 4T4.3 +095 947 161.0
3a 26..09 450 A5 20 2319 L3 BT #1143 «A9% 151.9
50 Fhald 19.5%1 ELTL 23237 4571 45%.3 el =801 134.9
s 25205 19.41 AL &F Fhath F4a] 427.3 et B3l 11&.3
190 7171 19.67 15 .44 24,45 32D 5 313.3 L84 1 +598 100.2
150 1ha il 19.47 35,17 2e.08 ihd.e 18,5 512 LA0% 3.7
240 [}.02 19. 42 35,08 Zhahik 157.% 1628 w il «377 L
750 LlsAl 1939 35.03 2ha&T LAT.% 14%.3% = T3 =301 35.T
W 10457 19532 3491 76.80 125 .4 1324 806 +23 2.4
a0 Baa2 14:27 38,01 27.00 1067 1147 SU2Y .10k 5.4
5040 FulsS L%.2% 3. 7% ETal% F2al 100 L0237 o o
STATION DATE TIME LATITUDE LONGITUDE D
H ¥k FLU 1% 1984 B2 S-0904% 'l:ll'I| ki.ﬁlil s j." #l.l}lld L
DBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
£ T cl 5 Oy or Br ADU PO, ND3 S0y NOg
im) (*c) L% ) {¥oa imi/L) (gm/L) (ei/L) iml/L})  ——lugat /L)
a Ja.To P40 15.0% Ral3 22«87 L Ll =g =0 . | =0
50 24,08 1940 1505 A.lb FF.AT Aw0.F « 33 - -0 -0 -0
(&1 2h. 01 L] 1310 &.09 21.a% ELETT % =g =0 =0 =
e 2%, 8% I9.42 1%.08 e £1.17 wTh.% =% =f =0 =i =0
150 13.12 15,42 14,90 139 2631 A b - - -0 -0
208 1L.97 13.28 1%.03 0% FL Y ] %.02 =i =0 =0 =0
IcH Lla18 17.78 34T = T% 2 B0 %.02 = =0 =0 =0
187 Fobid 19.2% 4. TH - TH Y S.50 =0 =0 =0 =0
LT BT 1907 LET ) 101 2Tal% %57 =@ ] =0 =
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
Fd T Ci 5 oy 31- & ﬁn;m ényim Qz
im} *c? [%ea) {%oa) lgmsL)  detsmd lelsmh (dynml  fdyn m) (medynm)
=] Thas T 9. %0 315.0% F2adl A9 H00.0 q E= 158 E99. 1
ia Fhiatul 149, %0 15.0% FrabBb &THuen ER AT «0%d [ 11 18T.&
-] Foiabd 19,40 35.0% T2 BY AT ah LR PEY =100 =050 ETT=0
33 Tha56 19,48 3505 2201 45,7 4970 «150 1000 1en.E
sa FoaHh i9.40 15.0% 22.97 400 ¢ 457,13 e SB00 1578
L] Phall 13558 3510 3:03 ELLET &RT.1 =371 «Tr9 L2&.0
1ca L] 16,42 I%.08 2307 aflal 4750 =591 =&5E 108.8
1540 .13 19.32 34 .90 TN LTZ2a0 1TE=1 b5k LT BO.0
204 i#a0t Lda2n 34 .84 Thatd 1578 1630 =T37 =&l TN
250 11257 19,27 1.0l 2654 15041 156.8 it +311 3.0
cn BEa21 Ls 2k Aa. 19 .60 (LTS 1521 ey L1 faad
4Ch Ta33 .24 LU P L Lhtesl 125.2 1:0%% =11% Sa.B
LEH S .7 L9.10 LY IT«11 Fira ¥ 104 .4 T=1%0 -] B
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 200
STATION DATE TIME LATITUDE LONGITUDE D
H 119 FER 19, 1964  2025=2104 G 228N 144" 5. 7W
OBSERAVED AND COMPUTED VALUES AT OBSERVED DEPTHS
] T cl 5 Oz Br ADU  PDs ND3 SiDg MOz
imi (=c) (el (¥ea] {mi/L) lgmscl teifL]l AmidL) = [pg at./L]

o 2T.30 19.32 3% .90 L L] 2257 S5 <07 =0 =0 =0 -0
a0 2T.00 19.31 & .88 Ak 262 Sdha -1 =0 =0 =0 -0
™ 27.12 19.31 Me.nn 2281 5240 -3 =0 =g -4 =l

109 PR 19.39 15.4) FEaBT S4B il =0 =0 =i o]
150 15: 2% 1921 4. TO 2569 2313 F. 25 -0 =0 @ ]
2% 11.01 1918 Na . h% 26.52  132.2 W] -0 -0 -0 -1
2% 10.45 19.21 4. T Zo.bh 3BT ke -0 =i -0 -t
198 F.09 19.14 LY ] Tt 85 LG Al =0 =0 =0 =0
sra &a.T1 19.1% LLPe 1 ] FT1% P.h 543 =0 =i -a -0
INTERPOLATED aMD COMPUTED vaLUES AT STANDARD DEPTHS

F T a s == 8 ADzyy  ADgszmax 9
(m) ) ] [%en] fgmsL) let/T) lelsT) ldynm)  ldynml]  m-gynm)

o 21.30 1%.32 LE ) T SE0 S S8l T ] 1.32% FL
10 2728 19.32 1480 22.57 280 5208 RiLE] 1270 251.0
r) 2125 19. 32 4,90 2258 275 L+ « 106 1217 Fla.%
w0 2r.22 19.32 4. 89 27.59 LF 1 5274 =159 1-16% FE T
50 27.11 19.31 3488 22.82 5240 52t i 20 1.05% P
5 27.12 19.131 Fu.88 22,41 s i 5275 « Wk ] Pl

100 2l 19. 3% 35.0% Fr02 Aok R &d.9 LY «T33 155.0
150 15.34 1w ¥&.T0 2549 FET 23%.9 = TDA B1% 137 abe
2aq 11.84 19,148 e Y LT LT LT2.4 =810 25173 ok
250 1066 19..20 24,08 Fr 14T Ihia BUG T Tued
ELL 1012 1%.20 A5.69 Ta. T L34k 14l.1 T LA00 51,0
L] L 19. 18 4. 8% I6.8% 120 128.7 (T 235 2.t
s00 T.40 19.1% 1459 2T.04 Lol T l.21n 105 P
o008 637 1914 1487 2T AR T Wla1 1.323 a o
S5TaTION DATE TIME LATITUDE LONGITUDE D
M 322 FEm 20. 1964  0B2%=090% 05" 07 1N 145 59,08 23
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
Z T o] s Oz o7 &r ADU  POq4 NOz  SiDs  NDz
iml (%) (%ol (%ee)  ImifL] fgmal] fel/L)  (mifL)  —— {ug et /L)

o 27.20 1941 ¥5.07 PSR 22.89  3l&.9 32 -0 -0 =0 -0
40 27,14 1934 14 . T &7 PP.E5  421.0 L9 =0 =0 -0 -6
Th  2T.1% 19,33 YA d T PP T 37 -i -0 -a -0
99 271,17 19,33 LT &0k 22l 5233 akl =0 = = =0

148 TE.2% 1923 504 dallh 245.02 FL L Taldh =0 =0 ={ o
208 L0.62 19.17 LS | 1.38 28.98  [R&LT ho T -0 -l =0 -0
wr Wi 19.18 14 . b5 1.38 Foa Bl [F | A5 - =h -a -B
ace B.53 19.18 BT 5] 1-1% bV (A ¥ .21 -0 -0 =il =0
L1.17 LY 1a.02 15,54 «T0 2raaa BTk 5.9 =0 =1 = o]
INTERPOLATED AND COMPUTED WALUES AT STaNDARD DEPTMS
Z ¥ o s Oy Er & Algn  ADgspwax 9
[m]) {*c) (Yae) %) lgmsLY  letsT] [elsTl idynm]  ldyn m) [m-dynm)

i} 2700 19,41 145,08 PN T S518.7 w170 [ [P T 5.1
L PT.28 149, 10 34,02 274k S1T.4 5190 0453 e 257.%
20 Flalt 1. 18 3504 2Zend 5r0ad 221.0 . Lk lad40 FR U]
n 27423 19 16 15,490 2704 220.% LTATT] L l.18% Fr
50 2714 19.14 4. T4 27 .04 8217 LTETE ednd 1.001% 20%.0
15 214 1433 14497 iFabd e ] S Ta0 -2 352 1798

oo #7.07 19,13 V4. 091 22.0% S70H 52%.0 571 A70 1ak.%
150 L7 19.22 1412 24,08 THE.Y T 0 I 1Y L0l 121.8
L0 11.50 1916 Vo bl Faakl I TE ] Il - AR « UG LR |
250 lo.02 1417 Motk e bl IVt 1422 122 AP Tk
Ll-1) Fahl 19. 14 ML 05 dhe 9 L2k 132.d . Ul P ] LTI
LLL B 59 Lo 1n 404 24.93 T 1212 1017 208 FI ]
00 T.5% 1014 14, 5A 2.0 1066 ih2an L34 «10% Sl
L) Ba7% 1%.12 ELPE L Frall LU 105.% Tadhi -] o
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FORSBERGH and BROENKOW

STATION DATE TiME LATITUDE LONGITUDE D
WAy FLA 70, K964 20252114 06" 430N 148" 49.2W
OBSERVED aND COMPUTED vaLUES aT OBSERVED DEPTHS
2 T cl 5 Oy o7 &y ADU POy NO3 Si0p  NOj
im)  l*c) [ Vos [%ee] imi/L)  lgm/L) (et/i)  AmldL) (g et fL) ——
o 2750 19.26 LETE EET4 ] EraRT EE T w =0 =0 =0 =0
LB 2l.F1 19.2% LTS [} 3.7l Zh.lY 1749, 3 Lalés =0 = =0 =0
104 1&a.31 1718 LR Ful 2%.41 ST | Fa ¥ -0 =d -a =0
124 13.50 19.1% Sh .50 1ot 2&.00 2001 .4 L L] -0 =0 -0 =0
lad 1l.20 19.71 TR TO T uibrly FBa88 1515 3.3% =i =0 =0 -0
229 10.89 19.21 R, TO st l Fha58 (LT | Sa&l =i} L] =0 =0
&7 10a.1% 19,27 LT =58 TEaTH 13F.2 553 = =0 =0 ]
ara BaTH 14.11[} IhaaT ad % Foa91 11%a1 Sahi = =0 =0 -0
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
2 cl 5 o 5 8 Alay  Alzsamaxy Uz
{m] Fes) (Ve ] lgmsl fetdtd  (etd™) ldynm]  (dynml  im-dynm)
] 19: 26 Vho P FENY Ak, 5430 o K 128.1
19 19: 2% 3. TH 27 .53 532.0 532,06 L05% 850 i19.2
20 17.2% A4 TT 2fahily 301 G211 «10& =808 LlG.%
3 1724 EL TN 2F a8l B06.% 5078 =158 « T5& 103.0
540 L rral EL T LT FE P L LY T LILTE] sl 58 =&%8 BE.9
% EFada Iaa7h dA.83 &O8.0 Gllad «3&T = 54T TiaB
1g4a I7.08 Fhath 25.19 ITE.F FAZ.2 LT akil Bla.F
150 i%.15 Fhabb dha ik 1690 LTdT «h&T = 34T L1
200 ¥ 7L 4. 70 LT ihdab 15%:2 wBR a Fhb 5.7
250 1%.27 3877 26T [ 1) L3Tad « T2 193 4.3
380 19:20 3409 2a.81 1244 1309 LTHE si26 b3
404 I19.1% Tty fh.9% R Fa ) 120.7 « % o o
STATION DaTE TIME LATITUDE LONGITUDE D
LR F]] FEB FLy 1964  FOZS=2104 0" 4o, 5N Lad" 5B, 0w
OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS
z cl 5 Oz o7 dy ADU  POs MOz Si0s MOz
im) Foa) {¥aa ] [misL) fgmsL) fel/L]  imi/L] —— lpg ot /L)
a (L1 (LTLE ] LS L] FT.ST SM0.0 «20 =0 =0 - -0
58 19.04 Yoo D %20 FEIL TR Y «27 -0 -0 -0 -0
] 19.02 V4.5% 1.%1 P L] 2ltaT Al =i =0 =0 =0
144 i?.20 T4.569 « 38 L Ia5.8 Sa4B -g =B =0 =
150 19.7% 1% Ts « 18 LT 1485 56T =g =0 = =0
225 1913 Thon? «32 PR SR Labes $.71 -0 -0 =0 -9
2492 19.17 34 AT 51 2o Th 131.A 3.48 -0 -0 =0 -0
LE.L] I7.1% ThatsT T Th. 88 115.% 5. 04 -0 =0 =0 =0
578 I9.0% Ih, 54 =38 Fr.09 Ll | Bad2 = =0 =0 =0
INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
z T cl s o7 Bp & ADzp  ADzszmax Oz
im] {*c) {%oa) [¥oal lgmsL)  eifm lel/1l idynm]  {dyn m} {m-dynm)
a L. 70 L« ECTEE | Fy -] FEWadd 529.1 <] 1.072 23T 3
1a FT & LF.C& EETEE] FFaE 1] 52Tl 529 .8 =053 1.01% b8
I 26.18 1%. 05 3647 22.58 57%.1 5300 Slos U R T
30 P 1905 3482 2.5 39,1 5303 159 913 207.5
58 2602 1% 0% 1440 2258 59,2 531.3 245 «BO7 190,13
TS 1%:08 [ 34 .55 41 L Tk 1.1 - 359 «Tl3 1Tl.3
1aa lZ.l0 1720 .09 FL-TE L] 1&B. 8 1TL.% «hDBE bl 541
150 11.1a 19,23 4. Th 2656 4B s 1522 S4BT +581 1229
o0 10,88 194 20 .09 6.5 147.0 151.8 585 50T 5.4
250 0. 59 L= 17 Ih. 6T Phakd Lafas 1%&.1 aB3F PLES] .l
Jga B T8 L« LW I4.6T Tha T L30.% 13T.0 «T10 =387 573
400 B2 L LB 3466 7b.88 118,09 125.1 N 23 2.8
sa0 T.77 115 34,59 21,01 105,90 114.9 v L1180 5.5
a8 B.HZ 19413 FL TS FY T Gl 10%.8 1.072 o 0
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EASTERN PACIFIC OCEANOGRAPHIC OBSERVATIONS 211
STATION DaTE TIME LATITUDE LONGITUDE D
o134 FER 22, 1964  OBFS=0w04 11" e 144" 59.8W
OBSERVED AND COMPUTED YALUES AT DBSERVED DEPTHS

2 T ci 5 [} or 3, ADU POy WOz 5i0g NOp
iml (%) (Foal  (%ee)  ImifL) d(gmAL) tel/L)  (ml/L) ——(pgat /L) ——

L 25,00 10,93 3420 &30 2257 sFH.| <10 =0 =@ -0 -a
&7 2a.42 19.02 ET T Ak 23,02  405.0 2 -0 -0 -0 -0
™ 19.51 19.13 Ba 5k Aol Fa.5T  1MTLY .90 -0 -0 =0 -0
a9 L] 19.40% 4.8 2l 29065 Fl4.8 3.4 =0 =0 = =0
148 1198 19.22 34,12 « 20 Atakd 1tk S0l =@ =0 =0 -0
221 10.9% 19.23% ko Tk Y 2.t [ETTE ] S.b0 -0 - - =0
37 10.10 19.21 s Ta A% b 12 13F.9 5.7 -0 - =0 =
bLL G4 19.1% LETL TS « 20 2h.Hk 121.9 bak =0 =0 = =0
L1 LTy 19,14 Y58 1Y FTa0% 102.% B 1% -0 -0 ] -0

INTERPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS
- T cl 5 o0 By L] ADz  ADgzyax O
tm) il (%es) [%aa] lgmsL) /7Y lel/TH ldynm)  ldynm)  imedynm]

o Phebl 1,91 §a.20 22.57 8281 5707 0 1.137 2513
1o A5aai 1ia 4 Na.22 2.0 523.7 573.7 053 108% 2a0.2
20 25.32 18.9% 6. 2% Fr] SET.0 5179 105 1.033 229.4
p 1] 2512 18.%F 62T 2277 S0 S10.% LT 981 F1.h
L 24 .40 19.02 RLTR U] .06 a5 abl.h 254 ~HET Tad.%
"% 19432 19: 17 ba .55 Taanl 1134 EE TS | A58 119 180, 2
100 14,30 19.0% (T ] FE 233.0 ol ~42Y « Tas 1ok.&
150 1195 19.22 ba. T2 FI lasda 187.2 T 407 1287
200 .20 19.21 34.T3 .55 Lauad 154 .2 St AT 10U
250 10,43 19.22 e TR Thanh 180.1 1%6.0 T 2 k57 5.9
M0 1014 19.21 15,01 b 133,70 140.% IST T 5.1
00 .15 1919 Taatl Jh.B2 123.3 1hes7 =09y it #3.%
sS40 LSt 19.1& Vbl FI LY 1122 [F4 Y L0020 aLET St
®00 Taa% 1714 Bha 50 2radh 102.% 1z.8 Vo137 o ']

STATION DATE TIME LATITUDE LONGITUDE D
W 337 FLB 22, 1984  2OZ%-210% 12* 5.t 151 01,0
OBSEAVED AND COMPUTED VALUES AT OBSERVED DEPTHS
2 T ci 5 0z Or &r ADU  PDg NOD3  SiDg N0z
iml =) (%a]  (%es]  AmifL) lgm/L) leifL)  imifL)  —— {pg ot/L)

a 24,10 19.11 Ta 52 hakf 23,09  &78.% =47 - =B =0 =i
A9 Ja. 54 19.47 ST Bk 23,09  ATdal 21 - =0 -0 -3
T3 24,51 19.1& LT | 4.7 23.22 YT a9 =0 =0 -0 =i
an 19.8% 19.3% LETR ] b 5,79 b9 <17 =0 -ty =) “{
147 13,74 19.47 15,08 12 .32 1T1.2 752 -0 =0 -1 -1
218 11.37 19.0% A hD AT Z6a29 I Thak 5.31 = -0 - -3
321 10.04 1911 1452 2% 28,59 145D 5. 00 -0 -0 =0 =i
alr H.m0 159,10 Thal g F6.TA 2T talD -0 = = =
87 .85 19.07 Maoa§ Al FT.0% 4040 Bal% =0 =0 =0 -a

INTEAPOLATED AND COMPUTED VALUES AT STANDARD DEPTHS

2 T ci & Oy & ] &0z00 ADzjapnx Uz
(m} el {%aal %eal lgmsL) o) fe1s1y fdynm)  {dyn ml (m-dyrm)

o R TH 190 .52 23079 w185 AT '] le231 2T0.2
16 25 .88 19.10 1451 23509 wlRa? af9.4 T lal#d P T
Fl Phuhh 19:10 VL 50 23,09 &®T4.0 a9 Y lal3h Thp.b
o 461 19:0% PhLuT 23,09 ®T3.0 REDL =la% 1«G8T FR LTS
50 Tk 1907 L LT 2%:09 WTEL T LY - 2510 =T FIETY
15 24,29 1507 ECT 23.30 LT wtsl e LT NI 1904
1ea 19.5% 19. 3% E T 17 2488 a7 MIa3 AEY T 1.7
159 1360 15.50 35,0 T LTLak ti%.T WSTT o BS L ¥l
200 1.t 19.42 Bio 54 FI ] 130t 178.6 L AbE 10%.%
250 i0.80 1% B LT TY Ftia 19 Itdal L P00 «T5% hTH Toak
»aa 10.2% L% L0 14,50 a4 1 904 157.2 SAa SAnF b
%00 Fa00 19.10 1551 Fha TS 13061 1382 SAF o TAT FhLP
$00 T.Th 19.08 WhanT a1 11%.3 12%.4 113 «1Ln T
L] Ga T3 1w.at Tha b IP.04 LOF % 1% =231 o ]
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FORSBERGH and BROENKOW

STATION

B BaB

DaTE

FEB 23,

TIME

1964  DBOO-CA0P

LATITUDE

18" 23,74

152" Ob.aW

LONGITUDE o |

OBSERVED AND COMPUTED VALUES AT OBSERVED DEPTHS

- T ci 5 Oz o7 By ADU  POg NOx  Silg MOz
im) (¢l {%%s)  (You) {mi/L] lgmsL)l tel/L)  iml/L)  —— fug arn /L)

qa k.50 @97 T4 | Babl 229 a9l .0 1 =0 =0 =0 =0
%8 FLTELY 1E.98 4. 79 hahd 23.02 LT | =27 -0 -0 =@ =
T F1.54 Ea.2% I 8% 53 FIa b8 423 .4 « 30 =0 = =0 =0
6 TlatS P40 35.0% 451 T5.37 A5bab = 3t =0 =il = =0
las it 19 3% ThTh 501 25:.29 FLL 127 =0 =0 =0 =0

T 11.3% 19.03% 1h. 38 laks F1 -1 1780 %.33 - -0 - =0
8 .28 1912 L1 83 FLT ] 1319 56l =0 =0 =0 =0
&2 Ha N 19:1% 460 4% FI LY L13.3 593 =0 =0 =0 =0
14 [T I9.1L1 LT all 27.13 T B ba 0% =a -0 | -0
INTERPOLATED AND COMPUTED VALUES AT STAMDARD DEPTHS
N T a 5 o B & Al Alzigwax O
tm]) el [%oa) (oo fgmsL) detsTl et/ ldynm)  (dynm)  (m-dynm]

(1] FL T 14 1E.9T IR 2T Frdn ] EL ] 400 o 1.2%7 Z2h3. B
mn PO 18.97 3627 22.97 A%0.3 0.8 ~0%T 1.208 251.5
20 Fra 1897 4. 78 2208 AB9.4 490D 098 1150 7305
e 24,81 18,97 34. 20 2299 ABR.} ARG Y L1106 Z28.)
50 24,30 1899 34.11 23.0% 4822 484, 2 w2hS 1013 207.0
75 2304 1834 A&AT 2H.Th LI L9, « 35T =00 (- L]
(=1 ] 2135 19. 3% ¥5.0% PO LY 350.1 559 T =8O L&l
150 Ltat? i9.21 34, 10 29.38 260.% 205,20 0% = BAA 1258

Foo 12.47 19.0% 4,47 2ha. 08 195.4% 200.7 «12% 532 Pl
250 19457 19.08 I4. 41 26.43 180 .6 186.4 817 e Th-8
30 9,59 19,10 38,51 24.68 1389 145.3 095 T i T
00 BaaF 1914 34,58 26. 89 11&6.8 12%.8 1.0%0 22T 22.7
§00 Tabits 1913 3h. 55 2T.02 [ e 113.0 1.1&9 =108 Sk
&0a 55 1911 35,52 2T:12 k. 10%.0 1257 a a
STaTiON DATE TIME LATITUDE LOMNGITUDE o
; 3
W ¥&3  FEB 23, L9&%  F0PS- 15" G6.8H 153" 13. 0%
OBSERVED AND COMPUTED YALUES AT OBSERVED DEPTHS
z T ¢l s Oz o7 B ADU POy NO3 %50y NOy
iml ("¢} (%e] (%)  tmi/L) [gmiL) let/L)  (mi/L) ——(ugat/L)

] 23.T0 18.91 M lb L. &B 202 BT6a2 = 2h =0 =0 =0 =0
&% 2357 18849 3510 %51 2513 4757 &2 =0 =0 =0 =0
Ty 2341 Li.ugd L] LT 2022 Shbad = 3G =0 =a =8 =0
L1 FEA L] 19.07 LEPES ] LRS- FA.69 &20.3 2% =0 =8 =0 =0

isr 20:21 19.02 LTS Y .00 Thal% LT | =Bk =0 i} =0 =0
A1) La 18 1912 LT 2] .91 Pl | FALEY | 1.T1 =0 -0 =0 =0
f [ | 10.4% L9:1% Ba i =90 Thabl 1&2.0 H.09 =0 =0 =0 =0
9% BaBD 1%.1% ELTY il =98 2h.85 120.9 G.71 =i =@ =0 =0
L1 1973 1%.10 Ih.%1 « 51 2T 11 LT Ball = =0 =0 =0
INTERPOLATED aND COMPUTED VALUES AT STANDARD DEPTHS
3 T cl s Ty 8, & ADypy  ADgszpnx Oz
tm] e {%ea) (%o igmdL) lel/T)  el/T)  (dynml  (dynm]  (m-dynm)

a Fh.TQ B9 LTS 1] FE M o Tha? aTE.d (1] i-38% 2BE.2
i Fa L] in=91 AT 117 BThal GThabs « 4B 1337 ET2abs
20 FAT Y 18:94 LT R FEM T W T5.0 STh. 8 « % 1289 25%.5
kL PR TS 18.90 LTS £ 23:12 1% T &TT.0 L] Ta2%1 EELT
-17] FEMLT 18.09 3403 23.13 4750 &TT.0 rrall [P e 223.0
15 3.4 18.9% 4. 20 El. 2% LU LTy LT 1.028 1%5%. 8

ico 22.01 1917 bl 23.7T1 L RZ3.% ] LAl 1715
Lsd 16,98 19,02 L LT T L 1 ¥53.3 1468.T i =Tl8 1308
Ion 1509 19.09 A4 .49 15.58 Fhla.8 F&T.8 «&20 » Sk LM
250 1243 19. 14 34,58 iw.20 182.5 189.1 T 2455 Tha i
100 L0 5% 19 1% Tabh 2a.n0 s 15141 L0014 <30 57.5
%00 B TS 1915 4,57 P 1201 Lz8.0 L-154 230 22.4%
00 Tkt 1911 T4 53 2T.01 10&.0 1% b 1.27% 109 5.3
&00 Bawl 1910 Y4 50 27.13 T 103.4 1384 o o
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APPENDIX B—APENDICE B
SURFACE OBSERVATIONS—OBSERVACIONES DE LA SUPERFICIE

Explanation of table headings
Explicaciin de los titulos de las tablas

Time Local times of start and finish of observations
Hora loeal del comienzo v de 1o terminacidén de las observaciones
Lat Latitude—Latitud
Long Longitude—Longitud
SBea T (C) Sea-surface temperature, degrees Celsius
Temperaturs de la superficie del mar, centigrados
Cl (Ya) Surface chlorinity, grams per kilogram
Clorinidad de la superficie, gramos por kilogramo
8 (V) Surface salinity, grams per kilogram
Salinidad de la superficie, gramos por kilograme
Oy (ml/L) Surface dizssolved-oxygen concentration, milliliters per liter
Concentracion de oxigeno disuelto en la superficie, mililitros por litro
AirT(C) Air temperature, degrees Celsius
Temperatura del aire, centigrados
Barao (mhb) Barometrie pressure (units and tens only; 1017 = 17), millibars
Presion barométrica (unidades y décimos selamente: 1017 =17),
milikarras
Clowds
Type Predominant type of cloud cover!
Tipo predominante de la cubierta de nubes!
Amount Amount of sky covered by elouds, tenths
Porcion del cielo cubierto por nubes, décimos
Weather Weather at time of observation
Tiempo en la hora de la observacion®
Wind
Dir Wind direction, tens of degrees true (NNW 3407 =84}

Direceion del viento, décimos de prados verdaderos
(NNW =340° =34)

Faorer Wind foree, Beaufort scale
Fuerza del viento, escala de Beaufort

Sea
Weaves Wave height, Beaufort scale
Altura de las ondasg, escala de Beaufort
Swell Height of swell, Beaufort seale

Altura del oleaje, escala de Beaufort

Explanation of notes
Explicaciin de las notas

a} Questionable value 20.88" «—Valor cuestionable de 20,88" -

Woded according to 1.8, MNavy Hydrogruphic Office (18607, Symbols appearing in dita are: 1= Clrrus ©

4 = Alwcumulus ; § = Altestratus : 6 = Stratocumulua; 7 = Nimbostratus ; 8 = Cumulus. Fractocumubus ;

4§ = Cumulonimbus : 0 = Stratus, Froclesbrantias,

YEn efadiica die] U5, Novy Hydrmgraphbe Offiee (1080), Los simbuaos i gpareeen en los dntos son s 1 = Clrre

4 = Alvsedimulus ; 5 = Alestratus; 6 = Stratocthmulus ; 7= Nimbostrmtus ¥ = Chomaliss,  Fractoehmlus ;
= Cihmulonimbais 3 0= Stratus, Froctmbratus

Wieded mecording: W 115, Novy Hydroeraphie Offjes (1660 Symbaols mepessieg o onts mee: 00 = Blue shy
whether elear wr hagy ptmosphere ; 0] = Fairo few or scaftess? clame, sis om0 foy eloaly @ 062 = Broken
whpiards . 6 = Overenst =k ¢ 1o == Sgunlls ; b1 — gzl o Fine vakn @ 61 = Run

Tha eidige del U5, Nuovy Hwdrogrre e OFfhee (196000 Lo simibolos gue apireess, «  we dlilos gon 1 00 — Clele
arul, sen clire o &tmbsfern brumoss @ 0] = ru, pEetis Bilvs o espoaecdas, mmbwer principalments nobdsdbe |
0. = Kabes pterrampioe o Ol noblnde s 18 2 Ohilisosos 152 = wwiene o bovie livisne : 81 = Liuvia,
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APPENDIX C—APENDICE C
BIOLOGICAL OBSERVATIONS —OBSERVACIONES BIOLOGICAS

Explanation of table headings

Explicacion de los titulos de las tablas

H D23-00 Biological ohservations at hydrographic or surface stations
Observaciones bioldgieas en las estaciones hidrogrificas o en Iln
superficie

H 023-01 Biologieal observations between stations (between H 023-00 and

H 023-02 H 024-00) )

Observaciones bioldgicas entre lag estaciones (entre H 023-00 y
H 024-00)

P -3l Biological observations at productivity stations only
Observaciones bioldgicaz en las estaciones de productividad solamente

Time Local time of biclogical observations
Hora local de las ohservaciones bioldgicas

Lat Latitude—Latitud

Long Longitude—Longitud

Chlorophyll a, b, ¢ Chlorophyll a, b and e coneentrations, milligrams per cubic meter of

(e mi) surface water

Concentraciones de clorofila a, b ¥ e, miligramos por metro cibico de
agua de la superficie

Carot, CP {mS3PU) Carotéene concentration assuming that the Ehytﬂgﬂanktﬂn is predomi-
nantly Chrysophyta or Pyrrophyta, milli-Specific Plant Umits
Concentraciones de earotens, si se asume Euc el fitoplancton consiste
predominantemente en Crysofita o Pyrrofita, mili-Unidades Especi-
ficas de Plantas

Carbon Fixation Carbon fixation, milligrams of carbon per cubic meter of surface
(me/mbday} water per day :
Fijacion del carbone, miligramos por metro cilibico de agua de la
superficie por dia

Dk Fixation in the dark
Fijacidn en la obacuridad

Lt Fixation under natural light, eorrected for dark fixation
Fijacion bajo la luz natural, corregida para la fijacion en la ob-
seuridad

L-t Mean of duplicate values of light fixation

Media de los valores duplicados de la fijacion de luz

Zooplankton (ml) Zooplankton volume, milliliters per net tow
Volumen de zooplancton, mililitrog por arrastre

5.5 Surface net, small organisms (<5 em in length)

Hed de superficie, organismos pequefios (<25 cm de longitud )
8-L Surface net, large organisms { =5 cm in length)

Red de superficie, organismos grandes (=5 em de longitud )
20-8 20-meter net, small organisms (<5 em in length)

Red de 200 metros, organismos pequenos (<5 cm de longitud)
20-L 20-meter net, large organisms { =5 em in length)

Red de 20 metros, organismos grandes { =5 em de longitud )

Explanation of notes
Explicacién de Ias notas

a) Questionable value .042 mg/m* —Valor cuestionable de 042 mg/m’
b} Questionable value 148 mg/m°—Valor cuestionable de 143 mg/m’
¢) Questionable value — 138 mg/m'—Valor cuestionable de —.138 mg/m"
d) Questionable value 031 mg/m'—Valor cuestionable de 031 mg/m’
e) Questionable value 117 me/m’ —Valor cuestionable de 117 mg/m’
f1 Questionable value — 037 mg/m'—Valor cuestionable de —.037 mg/m”*
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APPENDIX D

COMPUTATION AND INTERPOLATION OF HYDROGRAPHIC
STATION DATA!

The equations which follow were used in the hydrographic station computations and inter-
polations. These equations and deseriptions of computing methods are intended to serve
only as a reference to techniques used in the calculations, and not as a detailed description
of the computer program. All symbols not explained here have been explained in
Appendix A.

For ohserved depths (MeGill, 1961)
Chlorinity

8 —0.030

Cl=—"" 5080

Potential density anomaly
or = Er 4 {o, + 0.1324} (1 — Ar 4 By [, — 0.1324])
where
o, = —0.069 4 1.4T08C| — 0.001570C1* 4+ 0.0000398C1*
_ —(T —3.98)"(T + 289)
== TTR0R.5T (T + 67.26)
Ay = T{ALTE6T — 0,008185T + 0.0010843T°) 10
Be = T({18.030 — 0.8164T 4+ 0.01667T*) 10

Thermasteric anamaly

1
= o 0,872643)10°
b =1 0.001ay H3)

Apparent oxygen utilization
AOU =0."=0,

where the exyeen solubility in ml/L ( Troesdale ef al, 1955) is
0. = 11.20 {(—2464T 4 48.21T° —0.403BT° +- 58506 — B25.65 4 165T — 0.23385T°)10

For interpolated depths

The water column is divided into at most three regions for interpolation. If there is
f subsurface maximum of temperature or thermosterie anomaly, then region (1) exists,
and extends from the surface to the depth of maximum temperature or thermosteric
anomaly., Region (2) is between the depth of maximum temperature (usually the sea
surface) and the mid-depth of the maximum observed temperature gradient. Region (3)
is below this mid-depth,

The temperature gradient between each observed temperature and the next deepest
one at the station is computed. Then the maximum gradient is determined, and for the
corresponding depth interval the average depth, temperature, and thermosteric anomaly
are found by linear interpolation. Apparent surface values are found by logarithmie
extrapolation for either of two cages:

a) when surface temperature or 2alinity is missing, or

by} Whti'n maximum values of temperature or thermosteric anomaly are not at the
surfnce.

Prepured by Edward B, Bennett and Christopher T, Praropulos, IntersAmerienn Troplen] Tonas Convrmdss on,
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APENDICE D (Continued)

The equation used for the extrapolation is

dIn(Fa—F+1)
dd -

which in approximation vields

o AP+ Fi)Z
Fo= 2 (Fi 4 F;) - 5 (7 — %)
where F,, is the apparent surface temperature or thermosteric anomaly, and F, and F,
are the observed values at 7, and Z,, the depths nearest the sea surface.

Interpolation at standard depths that fall within regions (1) and (3) is according
to the equation of the form

Z41 \ K

F—F.:!n( Z 41

In region (2) the equation used is
F=Fa+1—0"

After temperature and thermosteric anomaly are found, the potential density anomaly
is then computed from thermosteric anomaly.

The preceding equation for & is solved in terms of or and substituted in the oy
equation. This iz a sixth-degree equation with salinity as the only unknown, The Newton-
Raphson iteration method is used to capture the interpolated value of salinity using an
initial guess of 35.00% ..

Specific valume anomaly
1= (izL
TAN14 100y
where or is the potential volume anomaly at the standard depth, P is the pressure which
is approximately numerieally equal to the depth in meters, » is the coeficient of isotherma

compressibility and g, the coefficient of isothermal compressibility at 0 C. The com-
pressibility correetion per decibar is given by the formula

— 0.972643 [1 — 10 "pﬁ..]) 10°

ol I'I%?i?ﬁiu - — 227 — T(28.33 — 0.551T + 0.004T")
+ P{105.5 -+ 9.50T — 0.158T*) 10" — 1.50PT 10~

gl

— 28
10 [— 1473 + 2.72T — 0.04T° 4+ P{32.4 — 0.87T + 0,02T°) 10 7]

o, — 28 y*
H ( 10 )[-:.5 — 01T —P(1.8 — 0.06T)10"]

D yurarmic height

Al =-I. Pz Fd P = ‘?—\-ZIEI
" i

P
¥ Eman — d P
B SR

Transport funclion

4 PR,
Q= (7 aDdz- xazap,
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APENDICE D

COMPUTO E INTERPOLACION DE LOS DATOS DE LAS
ESTACIONES HIDROGRAFICAS!

Se usaron las siguientes ecuaciones en log edmputos e interpolaciones de las estaciones
hidrogrificas. Estas ecuaciones ¥ descripeiones de los métodos de computo son solamente
con el fin de servir como referencia a las técnicaz usadas en los eileulos, y es una
deseripeion detallada del programa del computador. Todos los simbolos que no se explican
aqui, fueron explicados en ¢l Apéndice A.

Para las profundidades ohservadas {MeGill, 1961)
Clorinidad
5 — 0,030
Cl="73050
Anomalia potencial de densidad
or = Zr -+ (g, 4 0.1324) (1 — Ag -+ By [o, — 0.1324])
donde
a, = —0.068 4 1.4708C1 — 0.001570C1° + 0.0000398C1°

=T=T" 50357 (T + 61.26)

Ay = T(4.T867 — 0.098185T 4 0.0010843T%) 107
Br=T(18.030 — 0.8164T - 0.01667T*} 10

Anamalia termaostérica 4

P (I, . — 9, 1]
de=1( T3 0.001ar -0.972643) 10

Utilizacion aparente de oxigeno
AQU =0y — 0.

donde la solubilidad de oxigeno en m/L ( Truesdale ef al, 1955) es
0 = 11.20 ( — 24647 <+ 28.21T* — 0.4038T" 4 B8506 — 525.65 4+ 16 8T — 0.23385T*) 10"

Para las profundidades interpoladas

Para la interpolacion, la eolumna de agua estd dividida a lo mds en tres regiones, Si
existe un maximum de temperatua en la subsuperficie o anomalia termostérica, entonces
la regién (1) existe, ¥ se extiende de la superficie a la profundidad de la temperatura
mixima o a la anomalia termostérica maxima, La Region (2) es entre la profundidad
de la temperatura mixima (generalmente Ja superficie del mar) ¥ la profundidad media
dfel gradfjent.e mixima observado de la temperatura, La Region (8) estd debajo de esta pro-

undidad media,

Se computa el gradiente de la temperatura entre cada temperatura ohservada v ln
prixima mas profunda en la estacion. Luego se determina el gradiente maximo, y por
medio de la interpolacién linear se encuentra ¢] intervalo de profundidad correspondiente,
el promedio de profundidad, la temperatura ¥ la anomalia termostérvica. Se hallan los

valores aparentes de superficie por la extrapolacion logaritmica para cualquiera de los
dos casos:

a) cuando carece de la temperatura o salinidad de Ia superficic, o

b) cuande los valores méximos de temperatura o de la anomalin termostérica no
estin en la superficie.

'Proparade por Edward B. Bennett y Christopher T. Psarcpulos, Comision Internmeriennn del Atian Tropienl
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APENDICE D |Continued)

Se usd la siguiente ecuacion para la extrapolacion

dln [F||"F+].}
dZ

lo que da en la aproximacion

=k

=k AR+ F) &
Fo=5(Fi+F) +—5 7,

donde Fo es la temperatura aparente de la superficie o la anomalia termostérica, ¥y F, vy F.
son los valores observados en 2, ¥y £, las profundidades cerca de la superficie del mar.

La interpolacién en las profundidades estindar que caen dentro de las regiones (1)
¥ (3) estd de acuerdo con la ecuacion de la forma

— Z+1 kK
Fe=Fi=In ZI.+T

En la region (2) se usd la ecuacion
F — Fil + ] — Ek,

Después de haber hallado la temperatura y anomalia termostérica, se caleula la anomalin
de densidad potencial de la anomalia termostériea.

La ecuacién precedente para &+ ge resuelve como funeion de e ¥ se substituye en la
ecuacion ev. Esta es una ecuaciin del sexto grado en la cual solamente la salinidad es
desconocida, Se usa el método de iteracion de Newton-Raphson para llegar al valor inter-
polado de salinidad nsando una suposicion inicial de 35.00% .,

Ancmalia del volumen especifice

1 — 10"Pp

e Wy [T

— 0872643 [1 — 10 "Ppua] ) 10°

donde ov e la anomalia de volumen potencial en la profundidad estindar, P ¢s la presidn
que €3 aproximadamente numéricamente fgual a la profundidad en metros, u es el coefi-
ciente de la comprimibilidad isotermal ¥ a0 es el cocficiente de la comprimibilidad izo-
termal a D C. La correceién para la comprimibilidad por decibarra se da en la formula

52 2898
— 1+ 1.83P10°
+ P(105.5 4 9.50T — 0.158T*) 10~ — LEOFT 10 * 4+

---‘-'--=i-_6?'-3- [— 147.3 + 2.72T — 0.04T° + P(32.4 — 0.87T + 0.02T°) 10"

_ 997 _ T(28,4% — 0.551T -+ 0.0047T%)

al:_ 23 %
+ (T) [4.5 — 01T —P(1.8 — 0.06T)10°']

Altitred dinamica

AT = .J- Prosap .23

5
AD: s = FoadP
mis f]’"“

Frncidn de transporie

7
Q. :fz ADAZ ~ ¥AZ.AD,
g [



