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INTRODUCTION

The data in this report were collected during
Cruises 7712*, 7801, 7803, and 7804 of the California
Cooperative Oceanic Fisheries and Investigations (Cal-

COFI) program aboard the RV David Starr Jordan,
National Marine Fisheries Service, and the RV Aleian-
dro de Humboldt Instituto Nacional de Pesca of the
Mexican Federal Government. The report preceding
this one in the series was SIO Ref. 80-21 which
included data for 1972.

These data were collected and processed by per-
sonnel of the Data Collection and Processing Group,
Marine Life Research Group (DCPG*-, MLRG),
Scripps Institution of Oceanography, the Southwest
Fisheries Center, National Marine Fisheries Service
(NMFS), and the Instituto Nacional de Pesca (tNP).
various branches.

STANDARD PROCEDURES

Hydrographic Cast Data

. Most of the hydrographic casts consisted of l8
Nansen bottles. At most stations the maximum sam-v pling depth was 500 meters. bottom depth permitting.
Temperature, salinity, oxygen, and nutrients were
determined for all depths on each stalion.

At selected stations l0 meter bottles were casl
with samples being taken for temperature, salinity, oxy-
gen, and nutrients.

In general, paired protected reversing thermome-
ters were used to y'etermine temperatures which were
recorded in hundrfhs ofa Celsius degree. Unless oth-
erwise noted, temperatures determined using unoro-
tected (pressure) thermometers or surface "bucket"
thermometers were recorded to tenths of a degree.
Sample bottles used below 100 meters were equipped
with unprotected thermometers for depth determina-
tion.

Salinity values on both ships for all cruises
included, were determined using models 6220 and 6230
Hytech (now Grundy Environmental Systems, Inc.)
inductive salinometers. A very few samples collected
on the Humboldt during 7804 were analyzed on an

' Thc firsl lwo digits ol the cruisc dcsignator represent the year and
lhe second lwo drgrls lhe monrh of thc (rur\e.
+* Now the Physical and Chemicul Oceanogritphic Data Frciliry
(PACODF)

INTRODUCCION

Los datos de esle informe fueron obtenidos
durante los cruceros 7712", 7801, 7803, y 7804 realiza-
dos dentro del programa de cooperaci6n cientifico-
t6cnico entre CaICOFI (California Cooperative Oceanic
Fisheries lnvestigations) y el Instituto Nacional de
Pesca del Departamento de Pesca** de M6xico, a bordo
del B/l David Starr Jordan, del National Marine
Fisheries Service de los Estados Unidos y el B/l Alejan-
dro de Humboldt, del Departamento de Pesca, Mdxico.
El informe precedente a 6ste en la serie era el SIO Ref.
80-21 , que incluye datos para 1972.

Estos datos fueron colectados y procesados por el
personal del Data Collection and Processing Group del
Marine Life Research Group (DCPG**-, MLRG) del
Scripps Institution of Oceanography, y por el personal
del Southwest Fisheries Center del National Marine
Fisheries Service (NMFS), y del lnstituto Nacional de
la Pesca (lNP) del Departamento de Pesca.

METODOS

Obtenci6n de Datos HidrogrSficos

El mayor nimero de lances realizados se efec-
tuaron con l8 botellas, muestredndose la mayoria de las
estaciones hasta una profundidad mdxima de 500
metros, cuando la profundidad lo permitia. Se

determin6 en todas las profundidades de cada estaci6n
temperatura, salinidad, oxigeno, y nutrientes. Se selec-
cionaron tambiin estaciones para el muestreo a l0
metros de profundidad, para la toma de estos datos.

Para determinar temperatura se utilizaron por lo
general term6metros de inversi6n dobles, registrdndose
dsta en grados centigrados, con aproximaci6n
centesimos. La temperatura superficial se determin6
empleando term6metros de cubeta no protegidos,
registrdndola en ddcimas de grados. Para profundidades
mayores de 100 metros se equiparon con term6metros
no protegidos.

La salinidad fue determinada utilizando
salin6metros de inducci6n modelos 6220 y 6230 Hytech
(ahora Grundy Environmental Systems, Inc.). Algunas
pocas muestras colectadas en el Humboldt durante 7804

' Los primeros dos digitos rcpresentnn cl aio y los dos que sigucn,
el mes en que sc efeclu6 el cruccro.
" Ahorr llamirdo lr Sc(rcrliriit dc Pc)cr
**'Ahorir llamado Physical rnd Chemicnl Oceanographic Data Facili-
ty (PACODF).



Autolab inductive salinometer. Except for a few major
malfunctions when salinometers could no longer be
used, problems consisted of bubbles in the cells, exces-
sive drift (samples were rerun) and stirring motor
breakdowns. With the exception of a few 10 meter
samples, all samples were analyzed at sea.

The salinity values were recorded and reported to
three decimal places, provided accepted standards were
met. If only one determination per sample was
obtained, or there was doubt concerning the accuracy of
the analytical results, the salinities were reported to two
decimal places.

Dissolved oxygen was determined by the Winkler
method as modified by Carpenter (1965), using the
equipment and procedure outlined by Anderson (1971).

On Cruise 7804-J, problems associated with equipment
malfunctions and at times poor pickling procedures
resulted in unreliable data. Data for these stations have
been omitted.

Phosphate, silicate, nitrite, and nitrate were deter-
mined using an automated analyzer consisting of the
following components:

Sampler: A.H. Thomas Model 253 Little with a 20
position sampling rack.

Proportioningpr.pr iJ.nni.onRAutoAnalyzerRII Proportion-
ing Pump with air bar.

Detectors: Hitachi Model 100- l0 spectophotometers
with flow through cell adaptors.

Recorders: Hitachi Model 056 two-pen recorders with
felt tip pens.

The procedures used are basically those described in
Atlas et al. (1971). There were very few problems
associated with the silicate and nitrate analyses. ln gen-
eral, these data were processed in a routine manner.
Nitrite tend to vary between poor and very poor after
the frrst week of each cruise depending on whether or
not contamination occurred when the sample bottles
were not routinely cleaned with hydrochloric acid.
When contamination was evident, the typically "high"
nitrite values were omitted for the station and the
tabulated nitrate value is nitrate plus nitrite. This tabu-
lated value is probably closer to the correct value than
had a correction with the "high" nitrite been made.

se analizaron con un salin6metro de inducci6n Autolab.
Excepto por algunos malos funcionamientos en que ya
se podian utilizar los salin6metros, problemas consistiar
de la formaci6n de burbujas en las celdas, excesivay
particulas y mal funcionamiento del motor (estos mus-
treos se hicieron de nuevo). Con la excepci6n de algu-
nas muestras de 10 metros, todas fueron analizadas a
bordo.

Los valores de salinidad se registraron y se repor-
taron en mil6simas de aproximaci6n, de acuerdo con el
procedimiento estdndar aceptado. Cuando s6lo se
realiz6 una determinaci6n por muestra 6 habia una
duda respecto a Ia confiabilidad de los datos, la salini-
dad se report6 en centdsimos.

El oxlgeno disuelto fue determinado por el
mdtodo Winkler modificado por Carpenter (1965)
usando el equipo y procedimientos descritos por Ander-
son (1971). En el crucero ?804-J, problemas asociados
con malos funcionamientos de equipo y malos mdtodos
de fijaci6n resultaron en datos desconfiables. Los datos
para estas estaciones han sido suprimidos.

Fosfato, silicato, nitrito, y nitrato, se deter-
minaron con la ayuda del analizador automdtico con las
siguientes especificaciones:

Muestre-
dor: A.H. Thomas Modelo 253 Little Dipper con

una roseta muestreadora con 20 posiciones. v

Bomba abas-
tecedora: TechniconR AutoAnalyzcrR II Bomba

Abastecedora con barra de aire.

Sensores: Hilachi Modelo 100-10 espectrofot6metros
con adapladores que permiten el flujo libre
por las celdas.

Registradores: Hitachi Modelo 056 dos registradores
que consisten de plumas con puntas de
fieltro.

Los procedimientos usados son bdsicamente los descri-
tos en Atlas et al. (1971). Los silicatos y nitratos
fueron procesados con poca dificultad y de manera
rutinaria. Las muestras para determinar nitritos fueron
contaminados en varios de los cruceros. Los nitritos
tendian a variarse, siendo entre malos y muy malos,
despu6s de las primeras semanas de cada crucero,
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Phosphate data are less reliable than the other
measurements due to a number of problems including:
poor sensitivity, poorly defined peaks, a serious
memory effect and a very slow response time. Tem-
perature control at the elevated temperature required
for the analysis were also a problem at times. The ini-
tially calculated phosphate values were often unreason-
able. Adjustments were made based on two factors:
one expedition phosphate data show that there is very
little phosphate variation at a depth of 500 meters
(approx. 2.8 to 3.1 ptg-at/L) and two, a plot of phospate
vs. nitrate is essentially linear and constant, and the
cruise nitrates are believed to be acceptable. The phos-
phate factors and baselines were adjusted to bring the
phosphate results into reasonable agreement with the
historical 500 m phosphate range and the phosphate-
nitrale relationship.

The observed data have been evaluated using
standard DCPG techniques (Klein, 1973). This
involves consideration of their variation as functions of
densily or depth and their relations to each other, and
comparison with concurrent bathythermogram (BT or
XBT) or CTDO observations and with previous or adja-
cent observations.

In general, chlorophyll samples were collected
from the first l2 levels of l8 bottlp casts or all levels of
shallow casts. However, during cruises 7'll2-J and
7801-J, samples were typically taken from only 7 of rhe
top 12 levels.

Chlorophyll samples were analyzed on all cruises
by fluorometer using one of two techniques: 'l'l l2-H,
the technique of Yentsch and Menzel (1963); on all
other cruises, the technique of Owen (1974). On
7801-H, both fluorometers became inoperable shortly
after the cruise was started. As a result, data for about
five stations have been lost. The remainder of the sam-
ples were filtered; the filters were frozen and returned
lo the lab for subsequent analysis. A comparison of
frozen versus non-frozen samples (Owen, 1978, verbal
communications) would suggest that samples from
frozen filters could be low by as much as 25010.

Secchi disk observalions were made on most sta-
tions occurring between 0900 and 1600 Pacific Standard
Time (PST, i8) for all cruises excepr 7712-H. These
data are tabulated following the chlorophyll data.

Tritium samples were collected on the Jordan dur-
ing Cruises 7801 and 7804 at selected srarions. Addi-
tional samples were taken on subsequent cruises. All
tritium results may appear in a later report.

Data collected with an in situ
Conductiviry/Temperarure/Depth/Oxygen - record-el"
(CTDO) during the cruises in this report will appear in
a separate report.

dependiendo de si la contaminaci6n ocurrio cuando las
botellas muestreadoras no fueron limpiadas rutinamente
con dcido hidrocl6rico. Cuando la contaminaci6n era
muy evidente, los valores tipicamente "altos" de nitrito
eran suprimidos para aquella estaci5n y el valor tabu-
lado de nitrato es probablemente mds cercano al valor
correcto que si le hubiera hecho una correcci6n con el
valor "alto" del nitrito.

Los datos de fosfatos son menos confiables que
las otras medidas debido a una serie de problemas que
incluyen lo siguiente: mala sensibilidad, picos mal
definidos, un serio efecto de memoria, y un lento
tiempo de respuesta. El mantenimiento de la tempera-
tura a la temperatura elevada requerida por el andlisis
tambidn result6 problemdtico a veces. Los valores de
fosfatos que se calculaban inicialmente eran a menudo
irrazonables. Se hicieron ajustes, basdndose en dos fac-
tores: datos de fosfato de expedici6n muestran que hay
muy poca variaci6n de foslato a una profundidad de
500 metros (approx. 2.8 a 3.lp,g-arlL) y, un diagrama
de fosfato contra nitrato es escencialmente Iinear y con-
stante, y se cree que los nitratos de los cruceros son
aceptables. Los factores de fosfato y las lineas de base
fueron ajustados para que estuvieran los resultados de
fosfato de acuerdo con el rango fosfdtico hist6rico de
500 metros y la relaci6n fosfato-nitrato.

Los datos observados fueron evaluados usando las
tdcnicas estdndares del Dala Collection and Processing
Group (DCPG) (Klein, 1973). Estas tdcnicas con-
sideran sus variaciones en funci6n de la densidad 6 pro-
fundidad y las relaciones de una con otra y en
comparaci6n con batitermogramas simultrineos (BT 6
XBT) 6 con CTDO, asi como con observaciones pre-
vias.

En general las muestras fueron colectadas de los
primeros 12 niveles de un lance de l8 botellas 6 de
todos los niveles en los muestreos realizados a poca
profundidad, excepto durante los cruceros 7712-J y
7801-J donde las muestras fueron tomadas de los 7
primeros niveles.

Las muestras de clorofila en todos los cruceros se
analizaron por fluorometria utilizando una u otra de las
siguientes t6cnicas: Para el crucero 7712-H se utiliz6 la
tdcnica de Yentsch y Menzel (1963) y para todos los
demds Ia tdcnica de Owen (1974), excepto el crucero
7801-H en el cual ambos fluor6metros estuvieron fuera
de operaci6n poco despuis de iniciado el crucero.
Como resultado se perdieron datos de 5 estaciones. Las
muestras restantes fueron filtradas; los filtros se
congelaron y fueron enviados al laboratorio para el
andlisis subsecuente. Una comparaci6n entre las mues-
tras congeladas y las no congeladas (Owen.
comunicaci6n personal, 1978). sugeriria que las



Starting with Cruise 7712, the standard CaICOFI
oblique tow, 300 meters of wire out, depth permitting,
was made with an open Bongo frame with a 505 p net
on the starboard side and a 333 p net on the port side.
Starboard samples were preserved in formalin; port
samples were preserved in an alcohol solution for otol-
ith studies.

Periodically a heretofore standard I m CaICOFI
tow was taken in order to extend the comparisons
between the Bongo and l-m net tows made during the
1975 CaICOFI cruises.

Manta (neuston) surface tows were made on all
net-tow stations, weather conditions permitting, and on
selected stations vertical phyloplanklon tows were made
to a deprh of 100 m (depth permitting).

TABULATED DATA
The time for bottle casts is reported in Greenwich

Mean Time. It is the time of messenger releases. Sec-
chi disk observations are reported in local time (PST).

When more than one cast was lowered on a sta-
tion, the messenger times for the fusI and last casts are
given. Multiple casts, excluding the surface casts, are
indicated by a footnote letter following the observed
depth.

Bottom depths, determined acoustically, have
been corrected using Mathews (1939) tables and are
reported in meters. On the Humboldt, the echo sound-
ing units had a rated maximum sounding range of 1000
meters. Depths greater than this are from the naviga-
tional charts, and after conversion to meters have been
listed to the nearest five meters. The weather and
dominant waves are coded using the National Oceano-
graphic Data Center (NODC) method.

Data for all cruises presented in this report were

obtained by bottle casts or from separate lowerings to
obtain the Secchi disk data. The data appear in two
forms:

1. Dala from the sample bottle casts are tabulated
with the observed levels of depth on the left of a

page, and standard deplh values of temperature,
salinity, and oxygen interpolated from lhese
observations on the right. Computed values of
thermosteric anomaly (DT) are included with the

observed levels and computed values of sigma-l
(SIGT), thermosteric anomaly (DT), and geopo-

tential anomaly (DD) are included with the inter-
polated levels.

muestras de filtros congelados podian resultar con una
desviaci6n del 250/0.

Las observaciones con disco Secchi se efectuaron\-/'
en todas las estaciones realizadas entre las 0900 y las
1600 horas tiempo del Pacifico (PST) para todos los
cruceros, excepto para el 7712-H. Estos datos son
tabulados por separado y siguen a los datos de clorofila.

Durante 7801-J y 7804-J se tomaron muestras de
tritio en estaciones selectas. Adicionalmente se
tomaton muestras en cruceros subsecuentes. Los resul-
tados de estos datos serdn reportados posteriormente en
un informe por separado.

Iniciiindose con el crucero 7712 se hizo un arras-
tre oblicuo estdndar de CaICOFI, cuando dsto fuera
permitido por una profundidad equivalente a un filar de
300 metros de cable. Se hizo con un marco abierto
Bongo con una red de 505p en el lado estribor y una
red de 333p en el lado babor. Las muestras del lado
babor fueron preservados en una solucidn de alcohol
para estudios de otolitos.

Peri6dicamenle los arrastres CaICOFI de I metro
que eran estdndares hasta la fecha se hicieron para
poder extender las comparaciones que se hicieron
durante los cruceros CaICOFI de 1975.

Tambi6n se hicieron arrastres superficiales Manta
(neuston) y en estaciones selectas se hicieron arrastres
verlicales de fitoplancton hasta una profundidad de 100
metros (si la profundidad lo permiria). \/

DATOS TABULADOS

El tiempo registrado para los lances de botella fue
el tiempo del meridiano de Greenwich. Es la hora del
envio del mensajero. Las observaciones del disco de
Secchi son registradas en liempo local (hora del
Pacifico).

Cuando se realiz6 mds de un lance por estaci6n se

anota la hora del envio del primer mensajero y del
fltimo. Multiples lances, excluyendo a lances
superficiales, se seialan con una letra al calce despuds
de la profundidad observada.

Cuando la profundidad del fondo se determin6
acUsticamente, fue corregida utilizando las tablas de
Matthews (1939), registrrindola en metros. En el B/l
Humboldt, las profundidades mayores de 1000 metros
no lueron registradas por la ecosonda, asi que 6stas se

obtuvieron de cartas de navegaci6n y despuds de ser

convertidas a metros, fueron listadas con aproximaci6n
a cinco metros. El tiempo y oleaje dominante se

codificaron usando el mitodo del National Oceano-
graphic Data Center (NODC).

v
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Z Depth
T Temperalure
S Salinity
02 Dissolved oxygen
PO4 "Reactive"inorganicphosphare-phosphorous
SiO3 "Reactive"inorganicsilicale-silicon
NO2 "Reactive"nitrate-nitrogen
NO3 "Reactive'nitrate-nitrogen
DT 6T - Thermosteric anoma,y

SICT ,rT : {r,s.r.o -l)lOJ *h"r" p.,r,o,.
is the density the parcel would have
if moved isothermally to the sea surface.

DD Geopolenrial anomaly, referred
to the sea surface.

CHL.A Chlorophyll-a
PHAEO Phaeophytin

2. Chlorophyll, phaeophytin and Secchi disk data
appear as separate sections.

With the addition of chlorophyll-a, phaeophytin
and Secchi disk observations, the same parameters have
been tabulaled in this report as in previous [eports.
The decimal has been omitted from the CaICOFI sta-
tion number so station 90.65 appears in the tabulated
data as 90065. [The CaICOFI station designations have
been in use for over twenty years. Th first part
specines a line normal to the general trend of the coast
line (CaICOFI line). The second part specifies a station
position relative to the coast on the CaICOFI line.l The
column headings are to be interpreted as follows:

Durante el crucero 7801-H, la parte que registra
velocidad en el anem6metro del barco se descompuso
despuds de la estaci6n 103.45. Por 6sto, se empez6 con
la estaci6n 103.40, y se estim6 la velocidad del viento
basada en el oleaje causado por el viento. Estos datos
deben ser considerados menos fiables que lo normal.

Los datos de todos los cruceros presentados en
este informe se obtuvieron de lances con botellas 6 de
bajadas separadas para obtener los datos del disco Sec-
chi. Estos datos se registran en dos formas:

L Los datos provenientes de lances con botellas y
tabulados en niveles de profundidad se ubicaron al
margen izquierdo de la pdgina y los valores de
profundidades estdndares correspondientes a tem-
peratura, salinidad, oxigeno, interpolados de estas
observaciones, al lado derecho. Valores computa-
dos de la anomalia termostdrica (DT) se incluyen
con los niveles observados, y los valores computa-
dos de sigma-t (SIGT), anomalia termostdrica
(DT), y anomalia geopotencial (DD) se incluyen
con los niveles interpolados.

2. Clorofila, feofitina, y datos del disco Secchi apare-
cen en una secci6n separada.

Con la adicidn de clorofila-a, leofitina, y observa-
ciones del disco Secchi, los mismos pardmetros son
tabulados en este informe como en reportes previos. El
punto decimal de las estaciones de CaICOFI se omiti6,
asi que los datos de Ia estaci6n nfmero 90.65 se regis-
tran como 90065. [Las designaciones de estaciones
CaICOFI han estado en uso durante mds de veinte
aios. La primera parte especifica una linea normal a la
tendencia general de la costa (Linea CaICOFI). La
segunda parte especifica la posici6n de una estaci6n
relativo a la costa en la llnea CaICOFI.] Los simbolos
del encabezado de las columnas se deben interpretar de
la siguiente manera:

Z Protundidad
T Temperatura
S Salinidad
02 Oxigeno
PO4 Fosfalo-fosforoinorginico,reactavo,
SIO3 Silicato-Silicioinorgdnico,reactivo,,
NO2 Nitriro-nitrdgeno',reactivo,,
NOI Nilrito-nitr6geno"reactivo,,
DT 6T : Anomalia termosldrica

SIGT ,,, (n..,,0 -l)103 donde r,r,,.g es la

densidad que tendria Ia parcela si dsta se
moviera isoldrmicamente hasta la superficie
del mar.

DD Anomalia geopotencial. referida a la
superficie del mar.

CHL.A Clorofita-a
PHAEO Feofitina

Melers
oc

%o
ml/L
p"g-at/L
pg-atl L
pg-atl L
pg-atl L
cllron

slL

dyn. meters

me/-l
mg/mr

Melros
oc
r/to

ml/L
pg-at/L
pg-atlL
pg-atl L
pg-at/ L
cllton.

clL

melros din.

,gf m I
mg/mJ
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FOOTNOTES

Data which appear to be in error without obvious reason are reported, but flagged uncertain with a

U. Such data were not used in the determination of data at standard depths. Footnotes are used to
indicate data which have required special processing.

NOTAS AL CALCE

Los datos que aparecen con errores sin explicaci6n obvia son reportados, pero se les senala con una U.
Estos datos no fueron utilizados en la determinaci6n de datos a profundidades estdndares. Se utilizan
las notas al calce para indicar los datos que han requerido un procesamiento especial.

LITERATURE CITED/LITERATURA CITADA

Anderson, G.C., compiler, 1971. "Oxygen Analysis", Marine Technician's Handbook, SIO Ref. No.
7l-8, Sea Grant Pub. No. 9.

Atlas, Elliott L., John C. Callaway, Richard D. Tomlinson, Louis I. pordon. Lynda B6rstow' and P.

Kilho Park, 1971. A Practical manual for use of the Technicon'' AutonAnalyzer" in sea water

nutrient analysis, revised. OSU Technical Report 215, Ref. No. 71-22.

Autolab Ind. Pty. Ltd., Sydney, 1960. Inductively Coupled Salinometer MK 1ll, Model 601, Operat-
ing Inst. and Ills. Parts List.

Bissett Berman Corporation, 1967. Operation and Maintenance Manual, Laboratory Salinometer Model

6220.

Bissett Berman Corporation, 1970. Instruction Manual, Laboratory Salinometer Model 6230N.

Brown, N.L., and B.V. Hamon, 1961. An Inductive Salinometer. Deep Sea Res., 8(l): 65-75.

Carpenter, J.H., 1965. The Chesapeake Bay Institute technique for Winkler dissolved oxygen method.

Limnol. Oceanogr., 10: 141-143.

Holm-Hansen, o., c.J. Lorenzen, R.W. Holmes, and J.D.H. Strickland, 1965' Fluorometric determina-

tion of cirlorophyll. J. Cons. perm int. Explor' Mer, 30: 3-15'

Klein, Hans T., 1973. A new technique for processing physical oceanographic data. SIo Ref. No. 73.

14.

B



Mathews, D.J., 1939. Tables of the velocity of sound in pure water and seawater for use in echo-
sounding and sound-ranging. Second Edition. Hydrographic Department, Admiralty, H.D.282:
pp.52.

Owen, R.W. Jr., and C.K. Sanchez, 1974. Phytoplankton Pigment and Production Measurements in the
California Current Region, 1969-72. U.S. Dept. of Commerce, Nov. 1974. Data Rep. 91.

Strickland, J.D.H., and T.R. Parsons, 1968. A practical handbook of seawater analysis. Fish. Res. Board
of Canada, Bull. No.l67: pp. 3l l.

Sverdrup, H.U., M.W. Johnson, and R.H. Fleming, 1942. The Oceans: rheir Physics, Chemistry, and
General Biology. Prentice-Hall, New Jersey, 1087 pp.

Yentsch, C.S. and D.W. Menzel, 1963. A method for the determination of phytoplankton chlorophyll
and phaeophytin by fluorescence. Deep Sea Res., l0: 221-231.

V

9



V

V

∽
∝

Ｕ
卜

Ｕ
Ｅ
　
〇

一
Ｅ

く

Ｚ
＞
０
　
一
〇

０
　
」
０
　
０

●

　
２

一
　

ｕ
０
２

Ｕ
に
Ｕ

」
Ｌ

一
０
　
く

　

に

Ｏ
Ｌ

　

ン
ト

一
〇
０

コ

Ｕ
＞

DISTANCE BETWEEN TWO POINTS (NAuTIcAL MILES)
∨EL?£

1:ギ、c9[ミ、9ξξ59:1,Y5LOW

CONVERS10N TABLE
(CENT!METERS/SECOND― KNOTS― NAuTicAL MILES/DAY)

:cm/sec=QO!9k,s〓 o。 466 NAUTICAL MILES′ DAY

I橘争t謄晰r)」肝雲g″冶ξ星:雷 ::倉 ::

0 | 2 5 4

一　

９

一「
一
　

８

0 %漁レイ1夕κレイ|ソζl%イ |ソ盃|ンイ |ワイ 420

10 像蕉

"ζ
膨(レぶ膨(レイ%、レイ17く ||ズ

20

30

40

50

60

70

80

90

100

%%陽 ■膠犠 継 、隣籠|%|%〔|%
4`ζ:%%%|%%%

%%%IZI%|%|%1邦 隋 %
%%%%И %
塞m室盤笙%|%|%|%1多 潤ジ沼%
Z際 ″ %″襴%霧 瓢 %豚 影 瓢 死
%笠笙陸蔓笙隆壺 z〔:レ7日フ琢:]%`fZ
%じイ隆fl%12参イレィ:コ%影襴%
%%%%% “‰ |% % %



V

FICURES

Cruise 7803

1. CalCoFI Cruise 7803, station positions

2. Horizontal distribution of dynandc hej-ght anomafy (0 over 5O0 d-bar)

3. Horizontal distribution of dynamic height anomaly (200 over 500 d-bar)

4. Ilori.zontal distribution of temperature at 10 rEters

5. Horizontal distribution of salinity at 10 meters

6. Horizontal distribution of the rnpste ric anomaly at 10 meters

'l . Horizontal distribution of telperature at 20O meters

8. Horizontal distribution of salinity at 2O0 meters

9. Horizontal distrj-bution of thernpsteric anomaly at 2oO meters
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PERSONNEL

Cruise 7803

V

SHIPiS CAPTAINS

zatarain, ;os6 tt. RV Alej andro de Hunboldt
Roll, M■ lton    RV David Starr Jordan

PERSONNEL PARTICIPATING IN THE COLLECTION OF DATA

RV A■ ejandro de Humわoldt:

Mead′  Richard V.                   Marine Technician DCPCi
(in Charge)

Ancheita A., Azae■                Marine Technician INP
Lehmann′  Virginia D.               Staff Research Associate DCPC
Martinez, Luis Arturo             Marine Technician INP
Nishimoto′  Robert N.               Fishery Bio■ ogist NMFS
Patrick, Ronald C.                 Marine Technician DCPG
Rowe′  Raymclnd A.                   Marine Technician DCPG
Sandova■  T.′  E■ iseO S.            Oceanologist INP
Stal■ ard′  Martha O.                Staff Research Associate DCPC
Vida■  Ta■ amantes′  Ricardo 」.      Oceano■ ogist INP

V

RV David Starr 」ordan:

Anderson, ceorge C.
(in charge )

Beede, Tincthy E.
Conway, Carol
Gallegos, Eyssy
Johnson, Treve L.
Lett, Patrick F.
Majors. Anthony
Mcconaghy, David C.
Metoyer, Jack D.
o'Boyle, Robert N.
Pluruner, Kenneth M.

Rasmussen, Randall C.
Roberts, Penny E.
schmitt, James A.
sweet, Paul R.

Staff Research Associate DCPG

Biological Technician NMFS

Engineering Aide DCPG

Electronics Technician lNP
Marine Technician DCPG

Fisheries scientist I,IFD/DFE-Canada
Fishery Biologist NMFS

NOAA Corps Officer NMFS
Biological Lab Technician NMFS
Systems Ecologist MFD/Df'E-Canaala
Laboratory Assistant MLRG

Biological Technician NMFS

Staff Research Associate DCPG

Electronics Technician GOG

Marine Technician DCPG
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*DCPG: Now Physical & Chemical oceanographic Data Facility (PACODF)
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secchi Disk Observations
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