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The Inter-American Tropical Tuna
Commission was established by a Con-
vention between the Governments of
the Republic of Costa Rica and the
United States of America. The Conven-
tion entered into force in 1950. The
Commission’s duties under the Conven-
tion (Art. II, 1.) include the conduct of:

““Investigations concerning the abundance,

biology, biometry, and ecology of yellow-

fin (Neothunnus) and skipjack (Katsuwonus)
tuna in the waters of the eastern Pacific

Ocean . . . and the kinds of fishes com-

monly used as bait in the tuna fisheries

. . . and of other kinds of fish taken by

tuna fishing vessels; and the effects of

natural factors and human activities on
the abundance of the populations of
fishes supporting all of these fisheries.”

and to

‘“Recommend from time to time, on the
basis of scientific investigations, propos-
als for i‘lolnt action . . . designed to keep
opulations of fishes covered by this
onvention at those levels of abundance
w}%ic# will permit the maximum sustained
catech.'’

The Commission initiated its investiga-
tions, which are conducted by a perma-
:rllggnlt international scientific staff, in

Provision is made in the Convention
(Art. V, 3.) for:

‘‘Any government, whose natlonals par-

ticipate in the fisheries covered by this

Convention . . . Upon receiving the unan-

imous consent of the High Contracting
Parties . . .”

to adhere. Under this provision the Re-
public of Panama adhered in 1953, the
United Mexican States in 1964, and Can-
ada in 1968.

Commissioners serving at the time
of publication are:

CANADA
A. W. H. Needler
E. B. Young

COSTA RICA
Eduardo Béeche T.
José L. Cardona-Cooper
Fernando Flores
Milton H. Lépez

La Comisién Interamericana del Attin
Tropical fue establecida por una Con-
vencién entre los Gobiernos de la Re-
%ubhca de Costa Rica_y los Estados

nidos de Ameérica. La Convencién
entré en vigencia en el afio de 1950.
Las obligaciones de la Comisién bajo la
Convencién (Art. II, 1.) incluyen:

‘“‘Llevar a cabo investigaciones sobre la

abundancia, biologia, biometria y ecolo-

gia de los atunes de aletas amarillas

(Neothunnus) y bonitos (Katsuwonus) de las

aguas del Pacifico Oriental . ., como

también de las clases de pescado que
generalmente se usan como carnada en
la pesca del atin , . . y otras clases de
peces que ©pescan las embarcaciones
atuneras: y asimismo sobre los efectos de
los factores naturales y de la accién del
hombre en la abundancia de las po-
blaciones de peces que sostengan a todas
estas pesquerias.’

como también

‘‘Recomendar en su oportunidad, a base de
investigaciones cientificas, la accién con-
junta necesaria . . . para fines de man-
tener las poblaciones de peces que abarca
esta Convencion en el nivel de abundancia
que permita la pesca maxima constante."”

La Comisién inicié sus investigaciones,
las cuales son conducidas por un per-
sonal cientifico internacional perma-
nente, en 1951.

Existe una disposicién en la Conven-
cién (Art. V, 3.) por medio de la cual:
“Todo gobierno cuyos naclonales tomen
parte en las operaciones de pesca que
abarca esta Convencién . , . Al recibir el
consentimiento undnime de las Altas

Partes Contratantes , . .”
puede adherirse. Bajo esta clausula la
Republica de Panamé& se adhirié en
1953, los Estados Unidos Mexicanos en
1964, y Canada en 1968.
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MEXICO
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PROJECT LITTLE WINDOW-1

INTROUCTIT ON

Project Little Window was planned to provide some answers to the
important scientific question of whether or not the HRIR (high resolution
infrared radiometer) sensors aboard NASA and NOAA satellites can provide
useful data for much of the oceanographic community. The sensors aboard
these satellites were designed in response to the initial needs of meteor-
ologists for temperature measurements integrated over a distance of 5-10
nautical miles and extending over a range from 30°C to about -75°C (+2-4°0).
To this end the sensors have been a very powerful tool to the meteorologist
in preparing daily weather advisories and in carrying out research.

Because of the availlability of these remote sensors and the fact that
these satellites pass over the world oceans, scientists in the oceanographic
community have become interested in the possibility of utilizing these data
in a number of their problem areas. Although research has shown that charts
of sea-surface temperature covering large regions on a synoptic basis can
be produced from data collected by spacecraft sensors, some questions re-
main as to the suitability of these sensors for oceanographic research.
Because the oceanographer is interested in a temperature range of about one-
tenth that required by the meteorologist, the implementation of these satel~
lite sensors for oceanographic research provides a distinct challenge to the
remote systems, since the oceanographic data requirements are close to oxr
possibly exceed the engineering limits of the present satellite sensors.

An important task then and one that is central to Project Little Window is
to determine the areal resolution of the HRIR sensors and to estimate to

what extent the infrared temperature values can be calibrated for a local

region.
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Project Little Window was designed to collect infrared data from re-
mote sensors aboard NIMBUS-III (NASA) and ITOS-I (NOAA) satellites and an
airborne research aircraft (NASA), and to obtain ground-truth data from re-
search vessels operating directly below the spacecraft in the southern part
of the Gulf of california (see Fig.l). Upon completion of the field work
a comparison was to be made of the two sets of infrared data with the
ground-truth data to determine the areal resolution and calibration factors
corresponding to the HRIR remote sensors. The lower part of the Gulf of
California was selected as the test range because of the optical clarity of
the atmosphere overlying that part of the Gulf. The relative ease of lo~
gistic support for a field operation in the Gulf was also an important con-
sideration in the selection of the test site.

The project was planned as an inter-agency study with scientists par-
ticipating from the United States and Mexico. Those agencies providing per-
sonnel and/or support during the Little Window operation included: U.S.
National Marine Fisheries Service (NMFS), U.S. Navy Oceanographic Office
(NAVOCEANO) , Inter-American Tropical Tuna Commission (IATTC), National
Aeronautics and Space Administration (NASA), U.S. National Weather Service
(NWS), the Direccibn General de Pesca de M&xico, the Servicio Nacional de
Meteorologia de M&xico (meteorological stations in Mazatlan and Empalme,
Sinaloa), Remote Sensors Detachment of the Mexican Navy and the Department of
Oceanography of Oregon State University (through the presence and coopera-
tion of the R/V CAYUSE during the project). Project Little Window was
initiated by and under the general direction of Mr. Paul LaViolette of

NAVOCEANO.
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While some important measurements were not made because the research
aircraft was not able to participate in the field work, the data collected
aboard the surface vessels and from nearby meteorological stations in
Mexico have provided valuable information on the oceanographic and meteor-
ological conditions during the time of the investigation. Experience in
working with these data has been helpful in developing the necessary tech~-
nigques for use in the evaluation of information collected during the more
comprehensive field operation Little Window-2, held in the same region
during the summer of 1971.
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CRUISE INFORMATION

Cruise personnel

A number of agencies cooperated in the project through the direct par-

ticipation of their scientists and equipment aboard the DAVID STARR JORDAN.

Merritt Stevenson Chief Scientist IATTC/NMFS
Forrest Miller Chief Meteorologist IATTC/NMFS
Robert Owen Oceanographer NMF'S
Lloyd Farrar Marine Supt. NMF'S
Robert Wagner Phys. Technician IATTC
Jack Brown Electr. Technician NMFS
Robert Brentano Metr. Technician

(Radiosonde) NWS
Charles Hill Admin. Officer NMF'S
Lt. Rambn Zazueta M. Officers from Corxrvette E~7 of the
It. Sergio Huesca L. Mexican Navy
Lt. Alberto Vasquez Remote Sensors Detach. Mexican Navy

Cruise Description

The JORDAN left San Diego at 0930 hours PST on 12 March 1970, for the
testing range in the southern part of the Gulf of Ccalifornia. Several of the
scientific party accompanied the JORDAN on its southbound leg and measure-
ments commenced shortly after departure from port and were made several
times per day until the ship neared the southern extremity of Baja Califor-
nia. After nearing La Paz harbor the JORDAN began a transect across the
Gulf while at the same time XBT (Expendable Bathythermograph System) stations
were made at 1l0-mile intervals. During each passage of Nimbus-III and ITOS-I
satellites, radiosondes were launched and STD (Salinity-Temperature-Depth re-
corder) casts were made in lieu of XBT drops. Weather observations were

made principally from the bridge during this part of the cruise.
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After completing the remaining transects of a rectangular track the
JORDAN arrived at La Paz, Mexico at 1300 hours on 17 March to pick up
the remainder of the scientific party that had traveled by air from San
Diego to La Paz. After a brief conference among the participants, the
JORDAN departed from La Paz and proceeded to its first station on the
transect across the Gulf. There a time series consisting of STD casts was
made at half-hour intervals together with weather observations for a pe~
riod of 10 hours.

The JORDAN then made a rendezvous with the Mexican Corvette E~7, fol-
lowed by an exchange of personnel and equipment. TUpon completion of the
transfer the JORDAN resumed its transect across the Gulf.

A schedule of hydrographic stations with detailed meteorological ob~
servations at 10-mile intervals was followed as the JORDAN completed its
track across the Gulf each day (Fig.2). Radlosondes were launched at least
twice a day and during passages by NIMBUS~-III and ITOS-I satellites during
this period. The JORDAN returned to La Paz at 0930 hours on 21 March so
that its Mexican participants and some of the scientific party could leave
the ship. At 1000 hours the following day the ship departed from ILa Paz and
commenced an oblique transect to the southeast across the Gulf. By 1050
hours on March 23 the JORDAN was on the eastern side of the Gulf entrance
and began a westward line of STD stations across the entrance to Cape San
Tucas. The JORDAN arrived in San Diego at 0730 hours PST on 26 March 1970.

Weather conditions

Prior to 17 March 1970, weather over the Gulf was good with light north-
erly winds and clear skies. On March 18, surface winds shifted to the south,
a thin veil of cirrus extended southward over the Gulf and by the 19th a

weather front moved southward to 24.5°N over the Gulf bringing thick layers
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of high, middle and low clouds. Early on the 19th the wind shifted to the
northwest and light rain fell late in the evening; rain continued intermit-
tently until 0700 hours on March 20. Thereafter surface winds from the
northwest increased over the entire Gulf reaching speeds greater than 18
knots and increasing the sea state to over 5 feet as well as inducing con-
siderable mixing in the surface layers of the Gulf. Skies were clear and
dry enough, ocean-atmosphere exchange stable enough, and ocean wind mixing
good enough by March 20th that infrared readings from satellites passing
over the Gulf should have reflected actual surface temperatures associated
with a fairly deep mixed=-layer which was not affected by appreciable sur-

face stratification or a marked diurnal variation in sea-surface temperature.

TREATMENT OF DATA

Surface marine observations were made aboard the JORDAN (Figs. 3-8),
the Mexican mine sweeper DM-17 (Figs. 15-18), the Mexican Corvette E-7
(Figs. 20~24), and the Oregon State University R/V CAYUSE (Figs. 10-13)
in the Gulf of california between 22°N and 25°N from 17 March to 25 March
1970. All oceanographic and meteorological observations made aboard the
JORDAN and most of the data collected aboard the CAYUSE, the DM~17 and E-7
are contained in this report. Observations made from the CAYUSE for the pe-
riod preceeding and following Project Little Window have not been included
herein and will be published separately in the technical report series of
the Department of Oceanography at Oregon State University.

Oceanographic Data

Thermo-salinograph -~ The Bissett Berman Thermo-salinograph Model 6600

recorded near-surface (3m) values of temperature and salinity during the
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were interpolated at 1 m intervals by the program and the output was used

to produce the smoothed traces shown as part of the station data (Fig. 25).
The conventional hydrographic printout was made by selecting data at stand-
ard depths and processing the punched cards in the normal manner with a
hydrographic program (Table 1).

Before the final data processing was caompleted the data were checked to
determine whether calibration corrections were needed. According to the ma-
nufacturer's manual, the temperature is known to within about +0.02°C and
the salinity to within +0.01 %, - +0.03 %, depending on whether calibration
corrections were applied. A check of temperature data from the STD with the
Nansen casts and bucket temperatures did not indicate the need for a cali-
bration correction for temperature. A comparison of the salinity wvalues
from the STD with those samples of water collected at the sea surface and
processed with a laboratory inductive salinometer indicated the STD values
to be less than the salinometer data by 0.03 %, so this constant was added
to the smoothed salinity data for each station.

XBT -- Expendable bathythermographs were used in lieu of mechanical BTs
and were employed at alternate stations (Fig. 26). A bucket temperature and
water sample were taken at each XBT station for the purpose of calibration.
Comparison of XBT temperatures with readings taken with a bucket thermometer
and a STD suggests that the temperatures from the XBT traces are known to
within +0.2°C.

Meteorological data

Detailed meteorological observations were made every 6 hours from the
JORDAN and CAYUSE by qualified scientists and/or ship's officers in accord-

ance with prescribed regulations set forth in the W.M.O. code FM21l.D and
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on computational charts at 50 mb intervals from the surface to the top
of each ascent. 1In addition, data from significant levels, where there
were marked changes in temperature or humidity with height, were recorded.
Because moisture could not be accurately measured at temperatures below
-40°C (approximately 10 km above earth} with humidity indicators, statistic-
al values for humidity, based on measured temperature and latitude, were
used for higher elevations. Upper air humidities were converted to water
vapor content (grams of water vapor/kg. of dry air) at 50 mb intervals, and
the moisture content was integrated throughout the column to obtain a value
of the total precipitable water vapor amount. Finally, the data were
separated into sets of day and night and dry and wet (cloudy and/or rainy'
days) profiles. Statistical and graphical averages were obtained for each
set at 50 mb intervals for the computation of temperature corrections to
be applied to infrared data from the satellite sensors.

The Servicio Nacional de Meteorologifa de M&xico, in cooperation with
the Overseas Operations Division (U.S. NWS), obtained special radiosonde
ascents from Mazatlan and Empalme at times corresponding to satellite
passages over the Gulf. Data from these ascents (Tables 7 and 8) were
processed in the same manner as described above for the data from the
JORDAN. They have provided accurate and important data which will be com~-
pared with the JORDAN radiosonde data.

Table 6 contains data recorded and computed from radiosonde ascents
made aboard the JORDAN. The temperatures and computed mixing ratio
(moisture) given in the tables for the JORDAN were used to compute the
average temperature and moisture profiles shown in Figure 28. These data

provided the input for computing the temperature correction (TS - TBB)
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research vessels which participated in the Project. Future studies will

incorporate all data collected.

EXPLANATION OF DATA TABLES

Oceanographic Data

A blank space in the tables or headings indicates either that no
observation ™a8 taken or that the measurement was not considered reliable
enough to be used. Observations of present weather, visibility, clouds,
sea, and swell appearing in the heading information have been coded ac-
cording to the codes provided in the U.S. National Oceanographic Data
Center Publication M-2 (1962). Abbreviations used in the tables and units

in which the properties are expressed are explained below.

NAME OF VESSEL The name of the vessel appears after IATTC

CR NO (cruise number) Cruise numbers are assigned with the first
two numbers for the year and the second two
numbers for the month.

STA NO (station number) Station numbers are assigned by the par-
ticipants conducting the cruise.

LAT (latitude) In degrees, minutes and tenths of minutes
IONG (longitude) of arc

DATE Local date of the first cast

TIME (time of cast) Local time of the cast. If a second number

appears, it is the time of the second cast.

WEATHER (present weather) Coded according to NODC Publication M=~2 (1962)
VISIB (visibility) Coded according to NODC Publication M-2 (1962)
CLOUD TYPE Coded according to NODC Publication M~2 (1962)
CLOUD COVER Coded according to NODC Publication M~2 (1962)
WIND VEI~DIR (wind velocity Velocity: the first number indicates knots, the
and direction) number in parentheses indicates meters per second.

Direction: numbers indicate range of direction in
degrees true, from which wind was blowing.
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Meteorological Data
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Salinity on the indicated isanostere in
parts per thousand (%, )

The abbreviations and notations used in the meteorological tables

follow the codes in W.M.O. FM21l.D (1968). The units in which the properties

are expressed are explained below.

TAT (latitude)
T.ONG (longitude)

Q (geographical gquadrant)
GMT (Greenwich Mean Time)

TOT CID (total cloud cover)

WIND DIR-SPD (surface wind

direction and speed)

VIS (horizontal visibility)

ww (present weather)

W (past weather)

PPP (sea surface pressure)

DRY TEMP (dry bulb air
temperature)

WET TEMP (wet bulb air
temperature)

DEW TEMP (dew point temperature)

SEA TEMP (sea surface temper-

ature)

CLOUD GROUP (cloud group)

In degrees and tenths of arc

Tocation of ship according to W.M.0O. code 3333
Time of the meteorological observation

Estimated by an observer and recorded in
eighths (Oktas) according to W.M.O. code 2700

Direction to nearest 5 degrees (W.M.O. code 0777)
Speed to nearest knot (W.M.O. code 1100)

Estimated by an observer and reported in code
form according to W.M.0O. code 4377

Present weather at or near the ship reported
in code form according to W.M.O. code 4677

Weather during last hour reported in code form
according to W.M.0O. code 4500

Recorded with a precision aneroid barometer
to the nearest tenth millibar

Surface air temperature measured with a dry
bulb thermometer to the nearest tenth degree
Celsius

Surface ailr temperature measured with a wet bulb
thermometer to the nearest tenth degree Celsius

Computed from the dry - wet bulb temperature dif-
ference to the nearest tenth degree Celsius

Measured with a bucket thermometer to the
nearest tenth degree Celsius

Reported in order: low cloud amount (COktas), low
cloud type, height of lowest cloud base, type of
middle cloud and type of high cloud, according
to W.M.0. codes 509, 513, 515, 1600 and 2700
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PROYECTO LITTLE WINDOW-1

INTRODUCCION

El proyecto Little Window fue planeado para suministrar algunas res-
puestas al importante tema cientffico sobre si los captadores (''sensors'')
infrarrojos de alta resolucibn (IRAR) a bordo de los sat&lites NASA y NOARA,
pueden o no proveer datos fGtiles para la mayorfa de los oceanbgrafos. ILos
captadores a bordo de estos satélites fueron concebidos en respuesta a
las necesidades iniciales de los meteor8logos para obtener mediciones de
temperatura integradas sobre una distancia de 5-10 millas n&uticas, y entre
30°C y aproximadamente =75°C (#2-4°C). Con este fin los captadores han sido
un instrumento poderoso para el meteor8logo en la preparacibn de las infor-
maciones diarias de tiempo y en la realizaci®n de las investigaciones.

A causa de la accesibilidad de estos captadores remotos y al hecho de
que estos sat€lites pasan sobre el ocano mundial, los cientfficos de la
comunidad oceanogr&fica estén interesados en la posibilidad de utilizar estos
datos para resolver ciertos problemas. Aunque la investigacibdn ha demostrado
que se pueden utilizar los datos colectados por captadores de vehfculos es-
paciales, para hacer gr&ficos de temperatura de la superficie del mar que
cubran grandes regiones en una base sinbptica, quedan algunas cuestiones
acerca de la conveniencia de estos captadores para la investigaci®n oceanogrd-
fica. Como el oceanbgrafo estd interesado en un rango de temperatura apro-
ximadamente de una dé&cima parte del rango que interesa al meteor8logo, el uso
de estos captadores del saté€lite respecto a la investigaci®dn oceanogrifica,
provee un reto evidente a los sistemas remotos ya que los requisitos nuevos

para datos oceanogrificos se encuentran cercanos o posiblemente sobrepasan



~18~

meteoroldgicas en Mazatlén y Empalme, Sinaloa), el Destacamento de Cap-
tadores Remotos de la Marina de México y el Departamento de Oceanografia
de la Universidad del Estado de Oregbn (gracias a la presencia y coopera-
cibn del barco de investigacibn CAYUSE durante el proyecto). El Proyecto
"Little Window'" fue iniciado y estd bajo la direccibn general del Sr. Paul
LaViolette del USN Oceanographic Office.

Aunque no se pudieron tomar algunas mediciones importantes debido a
que el avidn de investigacibn no pudo participar en el trabajo experimental,
los datos obtenidos a bordo de los barcos y en estaciones meteorol®gicas
cercanas en Mé&xico, han provisto valiosa informaci®n sobre las condiciones
oceanogréficas y meteorolbgicas durante el tiempo que duré la investigaci®n.
Ta experiencia obtenida al trabajar con estos datos ha sido muy Gtil en el
desarrollo de técnicas para usarlas en la evaluacibn de la informacibn ob-
tenida durante el trabajo experimental m&s completo de '"Little Window-2',
verificado en la misma regi®n durante el verano de 1971.

Reconocimiento

No se hubieran podido obtener los datos terrestres auténticos, necesa-
rios para el proyecto, sin el generoso apoyo del National Marine Fisheries
Service mediante el pr&stamo del B/I DAVID STARR JORDAN. Se reconoce y
aprecia el considerable esfuerzo brindado por el Tnte. Alberto Vasquez de
la Divisibn de Captadores Remotos de la Marina de M8xico. Se agradece pro-
fundamente la cooperacibn del Servicio Nacional de Meteorologia de Mé&xico,
al hacer que sus estaciones en Mazatldn y Empalme colectaran observaciones
especiales como ayuda al proyecto. Se reconoce en forma especial la gene-
rosa ayuda brindada por la Divisibn de Operaciones de Ultramar del National
Weather Service, al proporcionar personal y egquipo para obtener observacio-

nes de radiosonda a bordo del B/I JORDAN. Ademis se extiende el agradecimiento
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al puerto de La Paz, el JORDAN empezd un derrotero a través del golfo, rea-
lizando al mismo tiempo estaciones XBT a intervalos de 10 millas. Durante
cada pasada de los sat€lites NIMBUS-III e ITOS-I, se lanzaron radiosondas

v se hicieron lanzamientos de STD en lugar de los de XBT. Se hicieron ob-
servaciones del tiempo principalmente desde el puente del barco durante

esta parte del crucero.

Después de terminar los derroteros restantes de un rumbo rectangular,
el JORDAN llegb a ILa Paz a las 1300, el 17 de marzo, para recoger el resto
del grupo cientifico que habia viajado via a8rea de San Diego a La Paz.
Después de una breve conferencia entre los participantes, el JORDAN salib
de T.a Paz y prosiguid a la primera estaci®n del derrotero a través del
Golfo. Allf se hizo una serie de observaciones consistentes en lanzamien-
tos STP a intervalos de media hora junto con observaciones del tiempo du~-
rante un perfodo de 10 horas.

Tuego el JORDAN se encontrd con la corbeta mexicana E-7 donde se hizo
un intercambio de personal y equipo. Después de terminar, el JORDAN reanudd
nuevamente el derrotero a través del Golfo.

Cada dfa se sigui8 un programa de estacilones hidrogrdficas con obser-—
vaciones detalladas meteorolbgicas a intervalos de 10 millas a medida que
el JORDAN completaba su derrotero a través del Golfo (Fig.2). Durante este
perfodo se lanzaron radiosondas por lo menos dos veces al dia y durante las
pasadas de los satélites NIMBUS-III e ITOS-I. El1 JORDAN regresb a Ia Paz
a las 0930 del 21 de marzo para desembarcar los participantes mexicanos y
algunos del grupo cientffico. A las 1000 al dfa siguiente el barco sali®
de Ta Paz y comenzb un rumbo oblicuo a trav8s del Golfo hacia el sureste.

A las 1050 el 23 de marzo el JORDAN estaba en la parte oriental de la

entrada del Golfo y comenz® una linea de estaciones de STP al oeste a
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del Oregon State University (Figs. 10-13) en el Golfo de California
entre los 22°N desde el 17 de marzo al 25 de marzo 1970. Todas las
observaciones oceanogré&ficas y meteoroldgicas efectuadas a bordo del
JORDAN v la mayoria de los datos obtenidos a bordo del CAYUSE, el DM-17
y E-7 est&n inclufdos en este informe. TLas observaciones realizadas en
el CAYUSE para el perfodo anterior y después del Proyecto '"Little Window"
no se han inclufdo agquf y se publicardn separadamente en una serie t&cnica
de informes del Departamento Oceanogréfico en la Universidad del Estado
de Oregbn.

Datos Oceanogr&ficos

Termosalinbgrafo - El termosalinbgrafo Bissett Berman Modelo 6600 re-
gistrd valores cercanos a la superficie (3 metros) de temperatura y salini-
dad durante el perfodo del crucero. A intervalos frecuentes durante el
crucero se anotd en el papel registrador el tiempo y el nfmero de la esta-
cibn. Se tomd un nfimero de muestras de agua del tubo de entrada del ter-
mosalinbgrafo y se emplearon estas muestras para calibrar los datos de
salinidad. Las muestras de agua fueron procesadas con un salin&metro de
laboratorio con una precisifn de.i0.00B‘Q,(Brown y Hamon, 1961). Ia com-—
paracibn de estas dos series de valores indich la necesidad de aumentar
todos los valores del salinSgrafo por un factor de 0.018 %, . Se ust un
termbmetro calibrado para examinar la calibracibn del captador de tempera-
tura en el mismo tubo de entrada y se encontr® que los datos de temperatura
del termosalinbgrafo eran inferiores por un factor de 0.08°cC.

STP - Las medidas in situ de la temperatura del agua, la salinidad y
de la profundidad fueron realizadas con un equipo STP Bissett Berman Modelo

9006. Los datos fueron registrados en forma anfloga y con un registrador
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depende si se aplicaron las correcciones de la calibraci®n. Un examen
de los datos de temperatura del equipo STP con los lanzamientos Nansen
vy las temperaturas del termBmetro de cubo no indicaron que era necesario
corregir los valores del STP. Una comparacibn de los valores de salinidad
del equipo STP con aquellas muestras de agua obtenidas en la superficie
del mar y procesadas con un salindmetro inductivo de laboratorio indic
que los valores STP eran inferiores a los datos del salindmetro por 0.03 %,
vy se agregd esta constante a los datos suavizados de salinidad, en cada
estacibn.

XBT - Se emplearon batitermdgrafos descartables en lugar de los BT
mec8nicos y se usaron en estaciones alternativas (Fig. 26). En cada es-
tacibn XBT se tomd la temperatura del termBmetro de cubo y una muestra
de agua con fines de calibracibn. Ta comparaci®n de las temperaturas
XBT con las lecturas tomadas con el termbmetro de cubo y la STP sugilere
que las temperaturas de los trazos XBT tienen una precisifn de +0.02°C.

Datos meteorolbgicos

Clentificos expertos y/o oficiales de los barcos hicieron observacio-
nes detalladas meteoroloBgicas cada 6 horas en el JORDAN y el CAYUSE, de
acuerdo a las regulaciones dictadas en el c¢bdigo del World Meteorological
Organization (WMO), y otros formatos relativos al c8digo para codificar
los elementos necesarios del tiempo. TI.os oficiales de los barcos del DM-17
y E-7 observaron y codificaron un nfimero limitado de parfmetros meteorolb-
gicos y oceanogréficos de acuerdo a los procedimientos del NODC (que sigue
también los formatos en cbdigo de WMO) en cada estacibn hidrogrifica.

Todos los datos de las estaciones hidrogridficas ocupadas por el JORDAN y
el CAYUSE incluyeron tambi®n datos meteorol8gicos y oceanogréficos de la

superficie seglin lo dispuesto por NODC.
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con los indicadores de humedad, los valores estadfsticos para la humedad,
basados en la latitud y medidas de temperatura, se emplearon para eleva-
ciones mis altas. ILa humedad del aire estratosférico se convirti$ a con-
tenido de vapor de agua (gramos de vapor/kg de aire seco) a intervalos de
50 mb v el contenido de humedad se integr® a lo largo de la columna para
obtener un valor de la cantidad total del vapor de agua precipitable. Fi-
nalmente, se separaron los datos en series de perfiles para el dfa, la no-
che, sequedad y humedad (dfas nebulosos y/o lluviosos). Se obtuvieron
los promedios estadisticos y gr&ficos para cada serie a intervalos de 50
mb con el fin de computar las correcciones de temperatura que se han de
aplicar a los datos infrarrojos de los captadores del satélite.

El servicio meteorolBgico de M&xico, en colaboraci®n con el Overseas
Operations Section del U.S. National Weather Service, obtuvo a veces al-
gunos ascensos especiales de radiosonda de Mazatlin y Empalme, de acuerdo
a las pasadas del sat8lite sobre el Golfo. TLos datos de estos ascensos
(Tablas 7 y 8) fueron procesados del mismo modo que los datos del JORDAN.
Han proporcionado datos importantes y precisos que se comparardn con los
datos de radiosonda del JORDAN.

TLa Tabla 6 contiene datos registrados y computados segln ascensos de
radiosonda realizados a bordo del JORDAN y en Mazatlédn y Empalme, Mé&xico.
Ias temperaturas y la proporcibdn de la mezcla calculada (humedad) indicadas
en las tablas del JORDAN, se emplearon para computar los perfiles del
promedic de temperatura y humedad indicados en la Figura 28. Estos datos
proveen la informaci®n de entrada para computar las curvas de la correcci®n
de la temperatura (TS - TBB) preparadas en el Goddard Space Flight Center.

Solarfmetro - Se registrd continuadamente abordo del JORDAN la radia-~

cibn de onda corta entrante en forma an&loga mediante un solarfmetro Eppley
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se ha tratado de modificar, comparar o combinar los datos tomados a bordo

de los diversos barcos de investigacibn cientffica que participaron en

el proyecto.

Se incorporard a estudios futuros todos los datos colectados.

EXPLICACION DE LA TABLA DE LOS DATOS

Un espacio en blanco en la tabla o en los titulos indica que no se

ha efectuado observaci8n alguna o gque las mediciones no se consideran su—

ficientemente fidedignas para ser empleadas.

TI.as observaciones del tiempo

- actual, visibilidad, nubes, mar y oleaje que aparecen en el encabezamiento

del informe han sido codificadas de acuerdo a los cbdigos provistos en la

Publicacibn M-2 (1962) del U.S. National Oceanographic Data Center. Tas

abreviaturas usadas en la tabla y en las unidades que expresan las propieda-

des, se explican en seguida.

NAME OF VESSEL

CR NO (nfimero del crucero)

STA NO (nfimero de la estaci®n)

AT (latitud)
LONG (longitud)

DATE

TIME (hora del lanzamiento)

WEATHER (tiempo actual)

VISIB (visibilidad)

El nombre de la nave aparece después de
la entidad participante CIAT

Se asignaron los nfimeros del crucero: los
dos primeros nfmeros correspondientes al afio
y los dos nfmeros siguientes al mes.

Los nfmeros de las estaciones fueron asig-
nados por los participantes que realizaron
el crucero.

En grados y minutos del arco

Fecha local del primer lanzamiento

Hora local del lanzamiento. Si aparece una
segunda cifra &sta corresponde a la hora del
segundo lanzamiento

Codificado de acuerdo a NODC, Publicaci8n
M~-2 (1962)

Codificada de acuerdo a NODC, Publicaci®n
M~2 (1962)



DENSITY SURFACE

DEPTH OF SURFACE

ACCEL POTENTIAL

TEMP OF SURFACE

SAL. OF SURFACE

Datos Meteorol8gicos
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Superficie predeterminada isanost&rica en
cl/ton

Profundidad isanost@rica en metros
Aceleraci®n potencial entre la isanost8rica
v el nivel de referencia en metros dinfmicos

(montgomery & Stroup 1962)

Temperatura a la isanost8rica indicada en
grados Celsius

Salinidad a la isanost8rica indicada en
partes por mil ( % )

TLas abreviaturas y anotaciones usadas en las tablas meteorol8gicas

est8n de acuerdo a los c8digos del W.M.0O. FM21.D (1968). ILas unidades en las

que se expresan las propiedades se explican mds adelante.

IAT (latitud)
LONG (longitud)

0 (cuadrante geogrifico)

GMT (tiempo medio de Greenwich)

TOT CID (cubierta total de nubes)

WIND DIR-SPD (direcci8n y velo-

cidad del viento superficial)

VIS (visibilidad horizontal)

ww (tiempo actual)

W (estado pasado del tiempo)

PPP (presibn de la superficie
del mar)

En grados y décimos del arco

Tocalidad del barco de acuerdo al cbdigo 3333
del W.M.O.

Hora de la observacidn meteorolbgica

Estimada por un observador y registrada en
octavos {Oktas) de acuerdo al cBdigo 2700
del W.M.O.

Direcci8n hasta los 5 grados m&s pr8ximos
(c6digo 0777 W.M.0O.). Velocidad hasta el
nudo m8s prdximo (cbdigo 1100 W.M.O.)

Estimada por un observador y reportada en
forma de cbdigo de acuerdo al c8digo 4377
del W.M.O.

Estado actual del tiempo donde se encuentra
el barco o cerca a &1, informado en forma
de cbdigo de acuerdo al cbdigo 4677 del W.M.O.

Estado del tiempo durante la filtima hora in-
formado en forma de cbdigo de acuerdo al cd-

digo 4500 del W.M.O.

Registrada con un barbmetro aneroide al +0.10°C
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Lyr. -Capa de nubes
Bkn. —-Cubierta interrumpida de nubes
Clrng. =-Despejamiento de la cubierta de nubes
Cldy. -Cubilerta parcial de nubes o nublado
ove. -Cielo nublado

Merg. -Capas de nubes fusion&ndose a diferen-
tes niveles

Chpy. =~Mar agitado
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J ORDAN 25°01N 109°20'w 1101 GMT March 18, 1970

Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb gn/kg
1012 0 20.1 17.2 83 23.52 12.29
1000 108 20.0 16.5 80 23.37 11.91
950 540 19.0 5.4 41 21.96 6.04
900 1014 16.7 3.3 41 19.00 5.50
850 1498 14.3 -5.0 26 16.29 3.16
800 2007 11.0 ~-16.4 13%* 13.12 1.35
750 2530 6.7 -19.8 13%* 9.81 1.07
700 3103 4.1 ~-21.9 13% 8.19 0.96
650 3700 1.7 ~-23.0 14%* 6.90 0.94
600 4345 -1.1 -25.3 14% 5.64 0.83
550 5010 -5.6 -28.2 15% 4.03 0.69
500 5774 -11.9 ~32.6 le* 2.46 0.49
450 6560 -17.0 -36.4 17% 1.62 0.38
400 7453 -19.8 -41.3 17% 1.28 0.34
350 8423 -29.9 -46.2 19% 0.51 0.17
300 9503 -38.6 ~43.2 62 0.15 0.19
250 10719 -49.0 - - - -
200 12137 ~-59.4 - - - -
150 13906 ~-67.4 - - - ——
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J ORDAN 24°32'N 109°47'w 0655 GMT March 19, 1970

Pressure Altitude Temperature Dew Point Relative vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb gm/kg
1014 0 22.1 16.1 69 26.59 11.60
1000 123 20.1 10.0 52 23.52 7.75
950 570 20.9 -9.5 12% 24.71 1.95
900 1029 18.9 -11.1 12% 21.83 1.82
850 1517 16.6 -13.0 12% 18.88 1.65
800 2030 14.2 -14.9 12% 16.19 1.52
750 2590 10.0 -5.1 34 12.27 3.50
700 3140 6.2 -3.0 52 9.48 4.40
650 3740 0.9 -3.9 70 6.52 4.40
600 4380 -4.0 -6.3 84 4.55 3.95
550 5040 -6.3 -8.1 87 3.82 3.81
500 5805 -9.9 -11.8 86 2.89 3.10
450 6600 -15.4 -17.9 81 1.85 2.08
400 7490 -20.9 -24.,2 75 1.16 1.85
350 8462 -28.4 -32.2 70 0.59 0.74
300 9547 -37.3 -41.8 63 0.25 0.33
250 10778 -47.8 - - - -
200 12212 ~59.7 - - - -
166 13371 -61.0 - - - -
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JORDAN 24°52'Ny  109°36'W 1857 GMT March 19, 1970

Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb gmn/kg
1016 0 20.5 17.1 81 24.11 12.10
1000 142 19.0 15.6 81l 21.96 11.35
950 590 19.2 -1.3 25 22.24 3.65
900 1047 18.0 -5.3 20 20.63 2.89
850 1533 14.9 -4.0 27 16.94 3.35
800 2044 13.0 -6.0 26 14.97 3.02
750 2580 8.4 -28.9 56 11.02 5.13
700 3150 4,0 -1.4 68 8.13 4.93
650 3730 0.4 ~-4.0 70 6.29 4,22
600 4389 -5.0 ~-12.4 56 4.22 2.47
550 5060 -6.0 -8.1 85 3.91 3.79
500 5815 -9.5 -13.6 72 2.98 2.69
450 6610 -15.1 ~-18.8 73 1.90 1.91
400 7502 -21.3 -25.6 68 1.12 1.19
350 8475 -28.3 -38.2 38 0.60 0.41
300 9562 -37.1 - 22% - 0.12
250 10793 -48.7 —— - - -
200 12223 -54.1 - - - -
150 14051 -60.6 - - - -
100 16513 -68.8 - - — o
50 20679 -61.0 —— -~ —— —
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JORDAN 25°15'N 109°06'W 0659 GMT March 20, 1970
Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb gm/kg
1016 0 20.3 18.0 87 23.81 13.00
1000 137 19.0 14.4 75 21.96 10.45
950 590 16.5 10.8 69 18.76 8.60
900 1036 15.1 9.2 68 17.15 8.20
850 1519 11.5 7.1 74 13.56 7.46
800 2025 9.3 8.3 93 11.71 8.60
750 2560 5.9 4.9 93 9.28 7.22
700 3120 2.8 2,0 %4 7.47 6.30
650 3720 0.7 -0.1 94 6.43 5.80
600 4360 -3.1 -5.7 82 4.86 4.15
550 5040 -6.1 -10.9 69 3.88 3.01
519 5158 -7.0 -12.0 68 3.62 2.98
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JORDAN 24°37'N  109°59'W 1856 GMT March 20, 1970

Pressure Altitude Temperature Dew Point Relative Vapor  Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb gm/kg
1017 0 20.8 17.4 81 24.56 12.40
1000 144 19.8 16.0 79 23.09 11.60
950 590 16.5 10.4 67 18.76 8.39
9200 1044 15.1 7.9 62 17.15 7.50
850 1520 12.8 5.4 6l 14.77 6.65
800 2033 9.1 3.3 67 11.55 6.12
750 2590 5.5 1.5 74 9.03 5.62
718 2930 3.9 -1.2 70 8.07 4,92
700 3127 3.5 -6.3 49 7.85 3.45
685 3300 2.4 -16.7 23 7.26 1.51
650 3710 -0.5 ~-16.7 28 5.89 1.58
600 4361 -3.0 -26.8 1l4% 4.90 0.72
550 5010 -8.4 -30.4 15% 3.25 0.56
500 5781 ~10.0 -31.8 15% 2.86 0.53
450 6580 -14.0 -34.4 lo* 2.08 0.46
400 7474 -19.3 -24.3 65 1.33 1.35
350 8463 -26.5 -34.3 48 0.70 0.6l
250 10797 -46.5 - - - —
200 12228 -53.5 - - — -
150 14063 -57.7 - — — -
100 16538 -65.0 - - - —
50 20672 -63.7 - - - -
40 22057 -57.8 - - - -
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J ORDAN 25°00'N  109°25'W 0701 GMT March 21, 1970

Pressure Altitude  Temperature Dew Point Relative Vapor  Mixing
Level Temperature  Humidity Pressure Ratio
Mb Meters °oC °C % Mb gn/kg
1018 0 19.7 15.5 77 22.94 11.00
1000 155 18.4 13.6 74 21.16 9.80
950 590 16.6 10.1 66 18.88 8.25
900 1054 14.1 8.1 67 16.08 7.59
850 1535 10.5 6.3 75 12.69 7.05
800 2038 7.1 3.0 75 10.08 5.95
790 2140 6.2 -14.6 21 9.48 1.58
750 2570 4.4 -16.0 21 8.36 1.45
700 3130 3.9 -22.9 12% 8.07 0.86
650 3730 1.4 -23.3 14* 6.76 0.91
600 4370 -1.7 -25.6 14% 5.39 0.78
550 5040 -6.8 -29.1 15% 3.67 0.62
500 5793 -12.1 -32.8 le* 2.42 0.48
450 6510 -18.2 -37.4 17% 1.46 0.35
400 7463 -22.1 -40.0 18%* 1.05 0.29
350 8436 -27.2 -43.9 19% 0.66 0.23
300 9537 -33.5 ~-48.4 21% 0.36 0.15
250 10784 -45.0 - - - -
200 12234 -58.0 - - - = e
150 14031 -60.6 - - - -
111 15859 -70.9 - —— - -
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J ORDAN 24°20'N 110°08'w 2008 GMT March 22, 1970
Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity  Pressure Ratio
Mb Meters °oC °C % Mb gn/kg
1015 0 22.7 15.2 63 27.58 10.50
1000 133 19.5 9.6 53 22.66 7.55
974 370 17.6 7.7 52 20.12 6.80
950 590 17.9 -0.4 29 20.50 3.91
900 1033 1le.5 -13.0 12% 18.76 1.56
850 1517 l6.1 -13.4 12% 18.29 l.61
800 2030 15.4 -13.9 12% 17.49 1.62
750 2590 11l.6 -16.8 12%* 13.65 1.38
700 3149 9.1 -17.7 13% 11.55 1.35
650 3760 5.0 ~21.2 13% 8.72 1.09
600 4409 3.3 ~-20.1 16 7.74 1.39
550 5100 -2.6 -12.2 48 5.05 2.75
500 5859 -6.4 -16.1 46 3.79 2.19
450 6670 -12.0 -21.5 45 2.44 1.51
400 7565 -17.0 -32.5 25 1.62 0.65
350 8552 -24.8 -36.3 34 0.82 0.49
300 9652 -34.5 -46.0 30 0.33 0.21
250 10898 ~-45.1 - - - -
200 12346 ~-57.7 - —— - -
150 14119 -67.2 - - - -
100 16539 -68.7 ~— - - -
77 18103 -73.1 - -~ - -
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JORDAN 23°24'N 108°14'w 0645 GMT March 23, 1970

Pressure Altitude Temperature Dew Point Relative vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb gm/kg
1013 0 19.8 17.2 85 23.09 12.40
1000 112 19.2 14.4 74 22.24 10.40
990 200 19.0 13.1 69 21.96 10.30
977 310 21.5 -0.6 23 25.64 3.85
950 560 20.6 -0.6 24 24.26 3.89
900 1021 20.9 -9.6 12% 24.71 2.05
850 1512 18.3 -11.6 12% 21.02 1.75
800 2020 15.7 -13.6 12% 17.83 1.69
750 2570 12.9 -15.8 12% 14.87 1.49
700 3148 9.8 -17.4 13%* 12.11 1.40
658 3660 7.0 ~-16.6 17 10.01 1.60
650 3760 7.6 0.4 60 10.43 6.19
600 4417 4.1 -9.9 35 8.19 3.00
550 5100 -1.0 -3.2 39 5.68 2.55
500 5862 -6.1 -177 41 3.88 1.99
450 6670 ~-13.2 -23.6 41 2.22 1.37
400 7562 -20.9 -31.8 37 1l.16 0.67
375 8010 -21.2 -35.3 25 1.13 0.51
350 8543 -25.1 -42.6 18* 0.80 0.26
300 9641 -34.1 -48.9 21% 0.34 0.15
250 10890 -47.0 - - - il
200 12343 -57.3 - - - -
150 14097 -09.4 - - - -
147 14218 -68.8 - - - -
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J ORDAN 23°02'N 108°49'w 1851 GMT March 23, 1970

Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb ~ Meters oC °C % Mb gm/kg
1015 0 22.0 16.9 73 26.43 12.10
1000 133 19.7 9.9 53 22.94 7.60
950 590 20.9 -9.6 12% 24.71 1.95
900 1042 18.8 -11.2 12% 21.69 1.82
850 1532 18.2 ~-11.6 12% 20.89 1.75
800 2048 15.2 -14.1 12% 17.206 l.61
750 2590 12.3 ~-16.3 12% 14.30 1.42
700 3167 10.1 ~17.0 13% 12.36 1.42
682 3380 9.5 -14.3 17 11.87 1.75
650 3780 7.6 -6.8 35 10.43 3.52
629 4030 7.3 -13.5 21 10.22 2.14
600 4438 4.5 -16.0 21 8.42 1.82
550 5120 ~1.5 ~17.6 28 5.47 1.75
500 5890 -7.3 -16.5 48 3.54 2.12
450 6690 -14.3 -19.8 63 2.03 1l.76
400 7585 ~19.4 -26.6 53 1.32 1.09
350 8565 -25.5 -39.5 26 0.77 0.35
300 9661 -35.8 ~35.8 21% 0.29 1.30
250 10901 -46.0 - - - -
200 12343 -58.4 - - - —
150 14111 -64.8 - - - -
100 16546 -70.6 - — - -
53 20284 -07.9 - - - -
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TABLE 7

MAZATLAN 23°11'N 106°25'W 1900 GMT March 19, 1970
Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb gm/kg
1015 4 25.4 18.3 65 32.43 13.20
997 170 22.0 12.8 56 14.77 9.40
979 300 23.7 10.7 44 12.86 8.31
932 750 21.5 6.6 38 9.74 6.60
896 1090 21.5 -3.1 19 4.86 3.41
824 1800 18.3 -9.7 14 2.93 2.23
784 2310 14.2 -11.3 16 2.58 2.06
753 2560 13.3 -3.0 32 4,90 4.09
609 4300 1.5 -13.0 33 2.25 2.32
571 4820 ~1l-4 -16.3 31 1.72 1.88
498 5900 -9.5 -20.9 39 1l.16 1l.46
486 6100 -9.1 -18,9 45 1.41 1.82
441 6850 -13.4 -25.3 36 0.79 1.11
400 7570 -19.0 -29.0 41 0.56 0.87
311 10150 -31.5 - 21 - -
272 11000 -40.0 - 20 - -
229 11920 -49.3 - - - _—
143 14500 -65.3 — — —-— —
138 14700 -64.6 - — —_ —
131 15000 -66.4 - - - -
121 15500 -62.8 - - - —
100 16650 -71.0 - - —— -
95 16900 -72.6 — — - —
20 17250 -71.0 - — — -
70 18700 -73.8 - - —_ -
65 19200 -71.5 - — — —
51 19550 ~60.6 - —— - —
47 20600 -60.9 - —-— - —_
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MAZATTAN 23°11'N 106°25'W 1900 GMT March 20, 1970

Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °oC °oC % Mb gm/kg
1017 4 21.6 18.6 83 25.79 13.40
997 180 21.0 1le.0 73 18.17 11.60
976 370 18.5 14.1 76 16.08 10.46
936 710 18.5 9.6 56 11.95 8.08
866 1390 13.8 11.0 83 13.12 9.61
854 1500 14.2 11.6 84 13.65 10.15
831 1740 15.2 7.8 6l 10.58 8.05
772 2350 12.5 2.9 52 7.52 6.15
717 2960 6.7 -0.1 62 6.06 5.33
641 3900 -0.6 -2.0 86 5.05 4.96
622 4100 0.2 -2.1 85 5.24 5.30
475 6250 -9.7 -14.3 69 2.03 2.67
457 6520 -10.4 -16.3 62 1.72 2.35
400 7550 -17.1 -25.5 48 0.77 1.21
353 8500 -23.9 -35.7 33 0.29 0.52
311 9400 -31.7 -48,.2 18 0.05 0.10
268 10400 -40.0 -56.3 16 0.02 0.04
223 11170 -51.0 - - - -
198 12400 -52.5 - - - -
164 13600 -59.3 o — - -
156 13900 -58.2 - - - -
100 16650 -68.1 - - — ——
87 17450 -69.5 - - — -
70 18250 -77.7 - - - -
41 21400 -57.6 - - — -
38 22400 ' -58.4 - - - -
35 22950 -56.6 - - - -
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MAZATTAN 23°11'N  106°25'W 1900 GMT March 21, 1970

Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °oC °C % Mb gm/kg
1014 4 25.4 15.9 56 32.43 12,50
1000 140 23.4 7.9 37 10.65 6.72
978 300 24.5 7.2 33 10.15 6.55
877 1250 20.4 -8.0 14 3.35 2.39
673 3500 7.2 -21.4 11 1.11 1.03
618 4200 3.5 -23.2 12 0.95 0.96
576 4750 -0.1 -26.1 12 0.73 0.79
499 5900 -4.6 -29.7 12 0.52 0.66
445 6750 -10.0 -32.5 14 0.40 0.56
400 7599 -16.3 -35.8 17 0.29 0.45
353 8500 -24.9 -40.5 22 0.12 0.21
338 8910 -25.8 -43,2 18 0.09 0.1l6
267 10500 -40.0 -51.0 30 0.03 0.08
220 11800 -51.5 - - - —
196 12550 -55.4 — - - -
1ol 13790 -63.6 - - - —
154 14050 -59.5 - - - -
129 15110 -64.0 - - - -
111 16040 -71.2 - - - -
106 16310 -69.0 - - - -
100 16658 -71.4 — - - -
20 17270 -72.8 - - - -
70 18750 -71.5 - - - -
54 20350 -60.2 - - - -
40 22222 -54.6 - - - -
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MAZATLAN 23°11'N 106°25'W 1900 GMT March 22, 1970

Pressure Altitude  Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters oC °oC % Mb gm/kg
1014 4 24.9 15,8 57 31.48 11.10
995 180 21.5 10.4 49 12.61 8.02
982 300 20.2 8.9 48 11.40 7.33
969 400 22.4 4,9 32 8.66 5.63
956 600 22.4 2.4 27 7.26 4,78
929 800 20.5 4.1 34 8.19 5.55
893 1100 19.4 2.7 33 7.42 5.23
875 1300 20.2 -2.9 21 4,93 3.54
832 1720 16.6 -9.4 1o 3.00 2.26
815 1900 17.6 -9.3 15 3.03 2.33
644 3850 6.0 -18.7 15 1.40 1.36
624 4100 6.4 -18.4 15 1.44 1l.44
606 4350 5.4 -19.2 15 1.34 1.39
591 4550 5.4 -18.4 16 1.44 1.52
539 5300 -1.4 -16.3 31 1.72 2.00
502 5815 -4.6 -18.8 32 1.28 1.59
445 6800 -11.5 -26.8 27 0.69 0.96
400 7600 -17.9 -32.8 26 0.39 0.6l
391 7800 -18.4 -34.5 23 0.33 0.53
269 10400 ~40.0 ~-54.4 20 0.02 0.05
189 12730 -60.3 - - - -
181 13000 -59.7 - - - -
149 14200, -66.6 - - - -
126 15200 -65.2 - - - -
117 15700 -67.3 - - - —
110 16100 -65.2 —— - - -
100 16600 -68.7 - - - -
96 16900 -67.8 - - - -
75 18300 -75.1 El - - -
67 19000 -75.4 - - - -
39 22300 -56.2 - - - -
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EMPATME 27°47'N  110°48'W 0600 GMT March 20, 1970

Pressure Altitude Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb qm/kg
1017 12 17.0 11.5 70 13.56 8.44
981 325 l16.8 -6.9 19 3.65 2.32
886 1180 10.8 1.6 53 6.86 4.87
817 1850 4.9 0.5 73 6.33 4.87
796 2075 5.9 5.9 100 9.28 7.36
699 3100 -0,.2 -0.2 100 6.02 5.42
679 3330 0 0.0 100 6.11 5.66
528 5310 -12.0 -12.0 95 2.33 2.76
472 5960 -19.5 ~27.7 48 0.63 0.83
434 6770 -21.5 -34.5 30 0.33 0.47
400 7380 -24.5 -37.5 29 0.24 0.38
385 8060 -26.0 -38.8 29 0.21 0.34
365 9130 -27.4 -31.7 66 0.43 0.74
291 11220 -40.0 ~-47.4 45 0.05 0.11
229 11700 -53.8 - - - -
212 11900 -56.5 - - - -
206 12540 -53.8 - o e - —
186 13620 ~53.8 - - - -
157 14350 -57.2 - - e -
140 15840 -57.2 - - - -
110 16410 -68.2 - - - —
100 18550 ~68.2 o - - -
70 19272 -72.2 — - - -
59 20148 -65.5 —_— - — ——
47 22776 -64.8 —— - — —
32 24528 -56.8 - — _ -
18 27034 -52.2 - - - -
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EMPALME 27°47'N 110°48'W 0600 GMT March 21, 1970

Pressure Altitude  Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °C % Mb gm/kg
1019 12 15.5 -3.9 26 4.58 2.81
1003 150 15.5 -2.1 28 5.24 3.27
915 920 13.7 -5.4 26 4.09 2.80
816 1900 5.8 -12.2 26 2.40 1.84
775 2300 4.0 ~17.0 20 1.62 1.30
751 2560 4.0 -18.2 18 1.46 1.21
695 3190 -0.3 -21.1 19 1.14 1.02
665 3550 -2.5 ~19.5 18 1.31 1.23
576 4690 -4.6 -25.4 18 0.78 0.84
400 7430 -27.1 -43.3 20 0.09 0.13
317 9080 -40.0 -53.3 23 0.03 0.05
259 10420 ~-46.9 - - - -
207 11920 -50.3 - - - -
188 12550 ~-48.2 - - - -
160 13590 ~-55.5 - - - -
100 16485 -67.7 - - - -
97 16675 -69.5 - - - -
90 17120 -67.7 - — - -
71 20925 -72.4 — - —- -
62 22185 -69.5 - - - -
53 23445 -63.6 — - - --
30 26665 -55.8 - - - -
14 28836 -46.8 - - - -
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EMPALME 27°47'N 110°48'W 1800 GMT March 22, 1970

Pressure Altitude  Temperature Dew Point Relative Vapor Mixing
Level Temperature Humidity Pressure Ratio
Mb Meters °C °oC % Mb gm/kg
1015 12 28.1 0.0 16 6.11 3.78
992 200 23.8 0.1 21 6.15 3.89
964 460 23.8 -0.5 20 5.89 3.83
850 1580 14.8 ~-8.6 19 3.20 2.35
732 2800 9.2 ~-13.9 18 2.09 1.79
650 3780 0.8 ~19.1 21 1.35 1.30
627 4060 0.8 -20.8 18 1.17 1.16
557 5000 -6.5 ~26.4 19 0.71 0.79
513 5620 ~10.4 ~-18.3 52 1.45 1.77
504 5780 -10.7 -15.3 69 1.87 2.31
474 6250 -11.1 ~-23.6 35 0.91 1.20
436 6870 -14.5 -28.3 30 0.60 0.85
414 7290 -18.7 ~30.4 35 0.49 0.73
400 7528 ~19.4 -32.0 32 0.42 0.65
367 8180 -23.5 -38.1 25 0.23 0.39
285 9960 -40,0 ~50.2 33 0.04 0.08
195 12930 -61.8 —_— - —— -
177 13020 -64.4 ——— - e -
lol 13110 -62.6 - - - -
131 14880 -65.9 - - - -
127 15080 -64.4 - - - -
100 16505 -66.4 - - - -
84 17550 ~70.8 - - - -
6l 22311 -68.5 - - - -
45 24955 -62,1 - - - -
28 27760 -50.2 - - - -
11 30610 -37.0 - - - -
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TABIE 9

Incident Solar Encrgy Measurments

For Project Little Window

Date Mar. 13, |Mar. 14,|Mar. 16, | Mar. 17, | Mar. 21,|Mar. 22, | Mar. 24,
1970 1970 1970 1970 1970 1970 1970
Sunrise 0640 0630 0623 0612 0619 0607 0611
Sunset 1911 1845 1830 1835 1849 1842 1922
Energy AM 364 347 334 300 313 281 355
Energy PM 193 237 247 242 236 266 263
inergy Total | 337 583 581 541 578 517 618
0600-0700 0 1 1 2 2 4 )
0700-0800 5 12 14 16 15 19 18
0800-0900 21 31 34 34 35 36 38
0900-1000 40 51 53 47 46 57 55
1000-1100 58 67 68 66 61 70 71
1100-1200 70 77 77 78 78 82 75
1200-1300 76 80 80 81 81 82 84
1300-1400 76 79 77 75 79 61 79
1400-1500 71 70 69 59 71 57 70
1500-1600 62 57 55 44 57 36 57
1600-1700 11 38 35 26 38 25 39
1700-1800 25 19 16 15 16 8 22
1800-1900 6 2 1 1 1 1 5
1900-2000 0 0
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An important phase of the scientific
work of the Inter-American Tropical
Tuna Commission is the publication of
research results. The Commission pub-
lishes studies by its staff and by co-
operating scientists in its Bulletin series,
in both English and Spanish.

The Commission also publishes, in
these languages, the Annual Report of
the Inter-American Tropical Tuna Com-
mission. In the Annual Report are re-
ported the actions of the Commission,
a review of the year’s work carried out
under the direction of the Commission,
a roster of scientific staff, and a listing
of all publications issued during the
preceding calendar year.

Bulletins, Annual Reports, and pa-
pers published by the staff in other
journals are distributed on an exchange
basis to a selected international list of
governmental organizations, official li-
braries and laboratories. Other organ-
izations or persons may purchase Com-
mission publications at the prices indi-
cated. Remittances must be in advance,
payable in U. S. funds to the order of
the Inter-American Tropical Tuna Com-
mission. Requests for these publica-
tions, as well as for a listing of all pub-
lications, may be directed to The Editor.

Some recent publications in the
Bulletin series are:

Una fase importante del
cientifico de la Comisién In(keEa.arllll)::lj'i(3
cana del Atiin Tropical es la Publicacién
de los resultados de sus investigaciones.
La Comisién publica tanto en inglés
como en espafol, los estudios efectua-
dos por su personal y por cientificos
Que cooperan en su serie de Boletines.

La Comisién también publica en
estos idiomas, el Informe Anual de la
Comisién Interamericana del Atdn
Tropical. En el Informe Anual, se par-
ticipa sobre las acciones de la Comisién;
una revisién del trabajo llevado a cabo
durante el afio bajo la direccién de la
Comisién; un registro del personal
cientifico y una lista de todas las
publicaciones editadas durante el afio
calendario anterior.

Los Boletines. Informes Anuales y
articulos publicados por el personal en
otras revistas, se distribuyen, a base de
intercambio, a una lista internacional
escogida de organizaciones guberna-
mentales, bibliotecas oficiales y labora-
torios. Otras organizaciones o personas
pueden comprar las publicaciones de la
Comisién a los precios indicados. La
remesa debe hacerse por adelantado en
doblares a nombre de la Comisién Inter-
americana del AtGn Tropical. Los pe-
didos para estas publicaciones, lo mismo

ue de la lista de todas las ediciones,

eben ser dirigidos al Editor.

Las publicaciones recientes en
la serie de Boletines son:

Vol. 15, No. 1 — $4.00
Migrations of yellowfin and skipjack tuna in the eastern Pacific Ocean as deter-
mined by tagging experiments, 1952-1964, by B. D. Fink and W. H. Bayliff. La Jolla,
1970.
Migraciones del atan aleta amarilla y barrilete en el Océano Pacifico oriental segin
han sido determinadas por los experimentos de marcacion realizadas en 1952-1964,
por B. D. Fink y W. H. Bayliff. La Jolla, 1970.

Vol. 15, No. 2 — $1.00
Sea surface temperature and the distribution and apparent abundance of skipjack
(Katsuwonus pelamis) in the eastern Pacific Ocean, 1951-1968, by F. Williams. La Jolla,
1970.

Temperatura de la superficie del mar, y la distribucién y abundancia aparente del
barrilete (Katsuwonus pelamis) en el Océano Pacifico oriental, 1951-1968, por F. Wil-
liams. La Jolla, 1970.

Vol. 15, No. 3 — $1.00
Geographical catch distribution of yellowfin and skipjack tuna in the eastern Pacific
Ocean, 1967-1970, and fleet and total catch statistics, 1962-1970, 4y T. P. Calkins and
B. M. Chatwin. La Jolla, 1971.
Distribucion geografica de la captura del atun aleta amarilla y del barrilete en el
Océano Pacifico oriental, 1967-1970; la flota y las estadisticas totales, 1962-1970, por
T. P. Calkins y B. M. Chatwin. La Jolla, 1971.
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