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PREFACE

This series, the Unesco Technical Papers in Marine Science,
is produced by the Unesco Division of Marine Sciences as a means
of informing the scientific community of recent advances in
oceanographic research and on recommended research programmes and
methods.

The texts in this series are prepared in co-operation with
non~governmental scientific organizationms. Many of the texts
result from research activities of the Scientific Committee on
Oceanic Research (SCOR) and are submitted to Unesco for printing
following final approval by SCOR of the relevant working group
report,

Unesco Technical Papers in Marine Science are distributed
free of charge to various institutions and governmental authorities.
Requests for copies of individual titles or additions to the
mailing list should be addressed, on letterhead stationery if
possible, to:

Division of Marine Sciences
Unesco

Place de Fontenoy

75700 Paris, France.

The designations employed and the presentation of the material in this
document do not imply the expression of any opinion whatscever on the

part of the Unesco Secretariat concerning the legal status of any country,
territory, city, or area of its authorities, or concerning the delimitation
of its froniers or boundaries. The ideas and opinions expressed are those
of the authors and do not necessarily represent the views of Unesco.



ABSTRACT

Tables for obtaining values of fundamental properties of seawater
based on the Practical Salinity Scale (PSS-78) and the Internatiomnal
Equation of State for Seawater (E0S-80), are compiled in this report.

The calculations presented in the tables are produced using
standardized computer programs described in Unesco Technical Papers in
Marine Science No. 44. The tables cover the following: Density anomaly
and specific volume anomaly at atmospheric pressure together with high
pressure corrections to the latter; thermal expansion coefficient,
salinity contraction coefficient, isothermal compressibility coefficient,
isopycnal derivative, specific heat of seawater, adiabatic lapse rate at
atmospheric and elevated pressure; potential temperature with corrections,
freezing point, speed of sound, pressure to depth conversion, and tables
to create lines of constant density and specific volume anomaly for T-S
diagrams. An alternate definition of specific volume anomaly used
primarily in Soviet literature also appears.

RESUME

Le présent rapport rassemble les tables qui permettent d'obtenir
les valeurs des propriétés fondamentales de 1'eau de mer i partir de
1'échelle de salinité pratique (PSS-78) et de 1'Bquation internationale

d'état de 1l'eau de mer (E0S-80).

Les calculs présentés dans les tables ont &té obtenus grice 3 des
programmes informatiques standards décrits dans le No. 44 des Documents
techniques de 1'Unesco sur les sciences de la mer. Ces tables comportent
les données suivantes: anomalie de densité et anomalie de volume spécifique
4 la pression atmosphérique avec, pour cette derni&re, les corrections de
pressions élevées; coefficient de dilatation thermique, coefficient de
contraction haline, coefficient de compressibilité isotherme, dérivée iso-
pycnale, chaleur spécifique de 1l'eau de mer, taux de décroissance adia-
batique 3 la pression atmosphérique et aux pressions élevées; température
potentielle avec les corrections, point de congélation, vitesse du son,
conversion de la pression en profondeur et tables permettant de tracer
les isolignes d'anomalie de densité et de volume specifique pour
1'établissement des diagrammes T-S. Une autre définition de 1'anomalie
de volume spécifique utilisée principalement dans la bibliographie
soviétique figure également dans le présent rapport.

(1)



RESUMEN

Este informe presenta una recopilacidn de las tablas que se usan
para obtener los valores de las propiedades fundamentales de las aguas
del mar, sobre la base de la Escala Prictica de Salinidad (PSS-78) y de
la Ecuacién Internacional de 1980 de Estado del Agua del Mar (E0S-80).

Los cdlculos que aparecen en las tablas se obtienen mediante el uso
de programas de computacidn estandarizados descritos en el No. 44 de los
Documentos Técnicos de la Unesco sobre Ciencias del Mar. Las tablas
abarcan los sigulentes temas: anomalia de densidad y anomalfa del volumen
especIfico a presidn atmosférica, junto con correcciones de la anomalfa
del volumen especifico a alta presidn; coeficiente de expansién térmica,
coeficiente de "contraccidn" salina, coeficiente de compresibilidad iso-
térmica, derivada isopicnal, calor especifico del agua del mar, tasa de
cambio adiabdtico a presidn atmosférica y a alta presidn; temperatura
potencial con correcciones, punto de congelacidn, velocidad del sonido,
conversion de presidén a profundidad, y tablas para crear lineas de
densidad constante y anomalia del volumen especifico para diagramas T-S.
También se incluye una definicién opcional de la anomalfia del volumen
especifico que se usa principalmente en la literatura soviética.

PeswMme

B HacrodmeM HM3LRHHH NpPeACTAaBJeHH TabAHUN (YHIOAMEHTANbHLIX CBOHCTBH
MOPCKOR BOZIE, OCHOBaHHHE Ha [lkane NpaKTHUECKOHR conerHocTH (MIIC-78) H
MexnyHapOOHOM YPaBHEHHH COCTOSHUSI MOPCKOA Bonm (YC-80).

Conepxampecsa B Ta6AMLAX Pe3yAbTaTh MOJYUEHH MYTEM PACYETOB C
HCNONb30OBaAH¥EM CTAHOAPTHLHIX KOMINBHTEPHHEIX NPOrpaMM, OIHCAHHHX B TeXHH-
YeCKHX OoryMenTax WHECKO Bk 44. B Tra6axuax comepxkaTcs cleOywmue HOAaHHBS:
agoMaJusd NJIOTEOCTH K aHoMajnus YIOeNbHOr'o o6keMmMa npu aTMocdepHOM masie-
HHH BMeCTe C COOTBETCTBYWMHMH [OIpaBKaMM Ha HaBJeHHEe; KO3PPULHEHT
TEPMUYECKOrO PACHHPEHHs, KO3QPUUHMEeHT CONEHOCTH CKATHA, KOIPPHUHEHT
H30TCpMUYECKOA CHKHMAEMOCTH, HU3IONUKHUUECKASR INPOM3BOAHAA, ydenbHas
TeIJIOEMKOCTh MOPCKOH# BOAL, aaKabaTHYECKHA I'PAOMEeHT TeMIepaTyps NpH
ATMOCPEpPHOM K MNOBBHMEHHHX HNABJEHHUAX; NOTEHUHANbHAS TEMIIepaTypa BMecTe
C NONpaBKaMH, TOWKa 3aMepP3aHHUsl, CKOPOCTb 3ByKa, NepeBOO naBJleHHUs
B Iay6HHY, a Tarke TAGJHUN IONA NOCTPOEHHA JHHKA PABHOR MIOTHOCTH H
PaBHOH aHOMANHH YOENbHOrO O6beMa Ha T-S nuarpammax. [IpUBOOMTCA Takxe
anbTepPHATHBHOE ONpenejieHHe AHOMANMH YOENbHOrO ofbeMma, NpPeuMymMecTBEeHHO
HCNIONb3YEeMOR B COBETCKOR JnuTeparype.

(i1)
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GENERAL INTRODUCTION

In 1966, the first volume of the International Oceanographic Tables
(Unesco, 1966) connecting conductivity and salinity of seawater, was
prepared by the Joint Panel on Oceanographic Tables and Standards (JPOTS)
which has worked since 1962 under the auspices of the United Nations
Educational, Scientific and Cultural Organization (Unesco), the Interna~
tional Council for the Exploration of the Sea (ICES), the Scientific
Committee on Oceanic Research (SCOR) and the International Association
for the Physical Sciences of the Ocean (IAPSO).

Following considerable discussion, the JPOTS established the new
Practical Salinity Scale, 1978 and the International Equation of State
of Seawater, 1980. They were adopted by JPOTS in its meeting in Sidney,
B.C., Canada, in September 1980 and endorsed by IAPSO in December 1979,
by ICES in October 1979, by SCOR in September 1980 and by the Inter-
governmental Oceanographic Commission (IOC) of Unesco in June 1981. It
was recommended that the Practical Salinity Scale, 1978, be used starting
January 1982. The recommendations of JPOTS as well as the background
papers and supporting data are presented in Unesco Technical Papers in
Marine Science, Nos. 36, 37 and 38 (Unesco, 198la, b, c).

Volume 3 of the International Oceanographic Tables (Unesco, 1981d)
gives practical salinities from conductivity ratios measured by salino~
meters, It was published by Unesco to replace Volume 1 of the Interna-
tional Oceanographic Tables, first published in 1966, and reprinted in
1971.

Volume 4 (the present volume) of the International Oceanographic
Tables: Properties derived from the International Equation of State of
Seawater, 1980, was prepared by JPOTS and is published by Unesco as a
follow-up of a recommendation by the Joint Panel in its meeting in 1980.
The tables in Volume 4 are intended to give an easy reference and
demonstration of those physical parameters associated with the interna-
tional equation of state of seawater, 1980. In additien, the tables are
useful for "hand" calculation of those parameters.

The effort and time required to produce these tables exceeded that
which was anticipated when the tables were first recommended by JPOTS
in its meeting in Sidney, B.C., Canada, in September 1980. A study
prepared by Unesco on the design and contents of the tables was discussed
in an Ad Hoc Sub-Panel meeting in La Jolla, California, USA, in July 1983.
The first examples of the computed tables were examined by the Sub-Panel
in La Jolla, in December 1984. Following this, the tables were computed,
under a contract with Unesco, using the facilities of Woods Hole Oceano-
graphic Institution, Mass,, USA. The tables then went through several
revisions as a result of comments made by the members of the Joint Panel,
before being produced in their present form,



The planning, computation and compilation of the present tables
were supported by Unesco under contracts Nos, SC/RP561.632 (February
1983), SC/RP206.004.4 (March 1984) and SC/RP206.040.4 (December 1984)
and its Amendment (June 1985).

The introductory part of the present volume appears in the six
'official languages of Unesco. Because of the highly specialized
nature of the terminology and nomenclature used ip the tables and in
the text, several marine scientists were approached and requested’ to
make precise translations from English into the other five languages
These. translations were ‘then” revised by the specialized language =~ -
sections of the Translation and Records Division of Unesco. The |
voluntary efforts and’ co-operation of the following marine scientists
are acknowledged and greatly appreciated: Drs. Clocchiatti, Revault
a’ 'Allonnes, Saint Guily and Gamberoni (French translation) Dr. T. R.
Fonseca (Spanish translation); Dr. 0. Mamayev (Russian translation),
Dr. A. Meshal and Dr. S. Morcos (Arabic translation), and Prof. Ye
Longfei (Chinese translation) ~
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LIST OF MEETINGS AND MEETING REPORTS

OF THE JOINT UNESCO-ICES-SCOR—IAPSO{PANEt :

ON OCEANOGRAPHIC TABLES AND STANDARDS

(SCOR Working Group 10) -

" Unesco Technical
Papers in Marine-
Science No.*

1st meeting, Paris, 1962**— report appeared as Unesco -

document NS/9/114B of 4.12.1962 - - (e

2nd meeting, Berkeley, 1963**- report appeared .as : :
Unesco document NS/9/114B of 19.8.1963 (24)
3rd meeting, Copenhagen, 1964 - first report 7 1‘7 (27)
4th meeting, Rome, 1965 - second report ) 4 (27)
Sth meeting, Berne, 1967 - third report 8 (27)

Ad Hoc meeting, Fort Lauderdale, February 1969 -
S : L (fourth report,
not available)

6th meeting, Kiel, December 1969 - £ifth report 14%%%(27)

7th ﬁéeting,‘Kiel, Jénuary 1973 - sixth report ' 16
8th meeting, Grenoble, September71975 - seventh report 24
9th meeting, Woods Hole,’May 1977 - eighth report ' 28
10th meeting, Paris,.September 1978 - ninth report 30
11th meeting, Sidney, September 1980 - tenth report 36
* Numbers in brackets represent reprints of previous reports.

k%  Former Joint Panel on the Equation of State of Seawater.

*** This report also appears in SCOR Proceedings Volume 6, No. 1 (of
24 July 1970) as Annex IV.
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SUBSIDIARY BODIES OF JPOTS

Following the 1lth meeting of JPOTS, Sidney, September 1980,
the Panel continued its activities through correspondence and
meetings of sub-panels and specialized groups, as follows:

Unesco Technical
Papers in Marine
Science No.

Sub-Panel on Thermodynamics of the Carbon
Dioxide System in Seawater

1st meeting, Miami, USA, 21-23 September 1981 - 42
2nd meeting, Kiel, FRG, 26-27 August 1983 50
3rd meeting, La Jolla, USA, 11-12 December 1984 SO'V_

Sub-Panel on International Oceanographic Tgbles,
Vol. 4 - Properties derived from the Equation
of State of Seawater, 1980

1lst meeting, La Jolla, USA, 5-8 July 1983 50

2nd meeting, La Jolla, USA, 10 December 1984 N 50

Joint Editorial Panel on Oceanographic Manual

1lst meeting, Moscow, USSR, 30 June'— 4 July 1936 -

First .report 50
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PRACTICAL SALINITY, 1978

DEFINITION

© The practical salinity, symbol S, of a sample of
seawater, is défined in terms of the ratio K;s of the electrical
conductivity of the seawater sample at thedtgmperathre of 15°C.°
.and the pressure of one standard atmosphere, to that of‘é potaééium
chloride (KCl) solution, in which the mass fraction of KC1 is
32.4356 x 10~%, at the same temperature and pressure. - The K;s value
exactly equal to 1 corresponds, by définition, to a practical
salinity exactly equal to 35. The practicai salinity is defined in
terms of the ratio K;s by the following equation
1/2

S = 0.0080 - 0.1692 K15 + 25,3851 Kl

5

3/2 5/2

2 4 2.7081 K

+ 14,0941 K 15 15

15 f 7.0261 K

formulated and adopted by the Unesco/ICES/SCOR/IAPSO Joint Panel

on Oceanographic Tables and Standérds, Sidney, B.C., Canada,

1 to 5 September 1980 and endorsed by the Intefna;ional Association
for the Physical Sciences of the Ocean (IAPSO) in December 1979,

the International Council for the Exploration of the Sea (ICES) in
October 1979, the Scientific Committee on Oceanic Research (SCOR)

in September 1980 and the Intergovernmental Oceanographic Commission

(I0C) of Unesco in June 1981. This equation is valid for a

practical salinity § from 2 to 42.

N.B. For further details, please refer to Unesco Technical Papers in
Marine Science Nos. 36 and 37.
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INTRODUCTION TO VOLUME 4

The International Oceanographic Tables, Volume 4, presents tables
of physical properties of seawater. The tables are based on the new
International Equation of State of Seawater, 1980. Therefore, the text
describing this equation is reproduced from Unesco Technical Papers in
Marine Science No. 36 (Unesco, 1981, pp. 17-19).

Another outcome of the new equation of state of seawater was the
Algorithms for Computation of Fundamental Properties of Seawater by
N. P. Fofonoff and R. C. Millard, Jr. which was published likewise as
Unesco Technical Papers in Marine Science No. 44 (Unesco, 1983). This
publication is also regarded as the basic secondary reference source
for the tables, as it describes the FORTRAN computational algorithms
used to generate most of the tables. Results of calculations using the
tables are compared with direct calculations using these FORTRAN
algorithms on a DEC VAX-11/780 computer.

The economic (for hand computations) and compact Bjerknes'-Sverdrup's
scheme based on the expansion of oceanographic functions of three varia-
bles - temperature, salinity and pressure - into an expansion with sub-
sequent presentation in finite differences is used for the specific
volume anomaly in keeping with previous published tables (LaFond, 1951).

The partial derivatives of density with respect to temperature,
salinity, and pressure at various pressure levels (Tables VIII-XIII) are
given as these parameters are useful in oceanographic computations of
vertical stability. The derivatives of specific volume are perhaps
equally important, but -they are not presented here since they may be
obtained from density derivatives rather simply as shown in equation 40
of the text. Tables XXV through XXVII and table XXX, are intended for
plotting lines of equal density or equal specific volume on the T-S
diagram on a large scale. Appendix I describes an alternate definition
of specific volume anomaly found primarily in the Soviet literature.
This definition is provided for comparison and conversion purposes. .
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Documents techniques de I'Unesco
surles sciences de la mer 40

Tables océanographiques internationales

Dressées sous la direction du Groupe mixte d’experts
sur les tables et normes océanographiques et publiées
par I’Organisation des Nations Unies pour I’éduca-
tion, la science et la culture.

Volume 4

Propriétés dérivées
de P’équation internationale
d’état de I’eau de mer de 1980

Les tables océanographiques internationales (Volume 4) ont été dressées par
R.C. Millard Jr. selon un plan proposé par O.I. Mamayev et sous la direction
d’un sous-groupe d’experts ad hoc sur les tables et normes océanographiques
composé comme suit : ’

N.P. Fofonoff O. Mamayev S. Morcos
J.M. Gieskes R.C. Millard Jr. R. Perkin
E. Lafond F.J. Millero A. Poisson

E.L. Lewis J.L. Reid
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INTRODUCTION GENERALE

En 1966, le premier volume des tables océanographiques internationales
(Unesco, 1966) reliant la conductivité et la salinitd de 1'eau de mer &tait
établi par le Groupe mixte d'experts sur les tables et normes océanographiques
qui, depuis 1962, travaille sous les auspices de 1'Organisation des Nations
Unies pour 1'E&ducation, la science et la culture (Unesco), le Conseil inter-
national pour 1'exploration de la mer. (CIEM), le Comité scientifique de 1la
recherche océanique (SCOR) et 1'Association internationale des sciences
physiques de 1'océan (AISPO).

Aprés de multiples discussions, le Groupe d'experts a &tabli la nouvelle
échelle de salinité pratique en 1978, et 1'équation internationale d'état de
1'eau de mer en 1980, Elles ont &té adoptées par le Groupe d'experts lors de
sa réunion de Sidney, Colombie britannique, (Canada), en septembre 1980 et
approuvées par 1'AISPO en décembre 1979, par le CIEM en octobre 1979, par le
SCOR en septembre 1980 et par la Commission océanographique intergouvernemen-—
tale (COI) de 1'Unesco en juin 1981, Il a &té recommandé que 1'échelle de
salinité pratique de 1978 soit utilisée 3 partir de janvier 1982. Les recom—
mandations du Groupe d'experts aussi bien que les documents et données de base
- ont &té publiés dans les Documents techniques de 1'Unesco sur les sciences de
la mer, n°® 36, 37 et 38 (Unesco, 198la,b,c).

Le volume 3 des tables océanographiques internationales (Unesco, 1981)
donne les salinités pratiques en fonction des rapports de conductivité mesurée
par salinométrie. I1 a &té& publié& par 1'Unesco pour remplacer le volume 1 des
tables océanographiques internationales, paru en 1966 et réimprimé en 1971,

Le présent volume (volume 4) des tables océanographiques internatio-
nales : Propriétés dérivées de 1'équation internationale d'état de l'eau de
mer, de 1980, a &té &tabli par le Groupe d'experts et est publié par 1'Unesco
3 la suite de la recommandation du Groupe i3 sa réunion de 1980, Ces tables ont
pour but de donner des renseignements et des exemples simples, concernant les
paramédtres physiques associés 3 1'&quation internationale d'état de 1'eau de
mer de 1980, Elles sont, de plus, utiles pour le calcul "manuel” de ces
paramétres, ‘

Les efforts et le temps nécessaires pour produire ces tables ont dépassé
ce qui é&tait prévu lorsque leur &tablissement a &ét& pour la premidre fois
recommandé par le Groupe d'experts lors de sa réunion de Sidney, Colombie
britannique (Canada) en septembre 1980, Une é&tude effectuée par 1'Unesco sur
la conception et le contenu des tables a &té examinde au cours d'une ré&union
du Sous-Groupe d'experts ad hoc 3 La Jolla, Californie (Etats-Unis) en juillet
1983. Les premiers exemples des tables calculées ont &té examinds par le
Sous-Groupe d'experts 3 La Jolla en décembre 1984, A la suite de quoi, le cal-
cul des tables a &té effectué, dans le cadre d'un contrat avec 1'Unesco, &
l'aide des services de la loods Hole Oceanographic Institution, Massachusetts
(Etats-Unis). Les tables ont ensuite fait 1'objet de plusieurs révisions eu
égard aux observations formulées par les membres du Groupe mixte d'experts,
avant d'étre produites sous leur forme actuelle.

Les tables ici présentées ont été& préparées, calculées et rassembl8es aux
frais de 1'Unesco en vertu des contrats n° SC/RP561.632 (février 1983), "
n® SC/RP206.004.4 (mars 1984) et n° SC/RP206.040.4 (décembre 1984) et de son
amendement (juin 1985).
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L'introduction au présent volume parait dans les six langues officielles
de 1'Unesco. En raison de la nature hautement spécialisée de la terminologie
et de la nomenclature utilisée dans les tables et dans le texte, des contacts
ont &té pris avec plusieurs ocdanographes qui ont &té invités 3 faire des tra-
ductions précises de 1l'anglais dans les cinq autres langues. Ces traductions
ont ensuite &té revues par les sections linguistiques spécialis@es de la Divi-
sion des traductions et comptes rendus de 1'Unesco. Nous exprimons toute notre
gratitude pour leurs efforts et leur coopération bénévoles aux spécialistes
des sciences de 1la mer dont les noms suivent : Mme M. Clocchiatti,
MM. M. Revault d'Allonnes, B. Saint Guily et L. Gamberoni (traduction en
frangais) ; M. T.R. Fonseca (traduction en espagnol) ; M. O, Mamayev (traduc-
tion en russe) ; MM, A, Meshal et S. Morcos (traduction en arabe) ; et
M. Y. Longfei (traduction en chinois). -
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L'Echelle de salinité pratique de
d'état de 1'eau de mer de 1980 ont &té formulées et adoptées par le Groupe
mixte d'experts sur les tables et normes ocanographiques 3 sa onziéme réunion

-~

qui a eu lieu & Sidney, Colombie britannique,
1980, avec la participation des membres suivants

Composition du Groupe mixte d'experts

M. J.M. Gieskes
(Président depuis 1le
13 septembre 1978)

M, F. Culkin

M. N.P. Fofonoff
(Président de mai 77
3 septembre 78)

M. W. Kroebel

M. E.L. Lewis

M. 0.I. Mamayev

M, F, Millero

Scripps Institution of Oceanography
A-015, La Jolla, CA 92093
ETATS-UNIS D'AMERIQUE

Institute of Oceanographic Sciences

Wormlay,'Godalming
Surrey, GU8 5UB
ROYAUME-UNI

Woods Hole Oceanographic Institution

Woods Hole, MA 02543

ETATS-UNIS D'AMERIQUE

Institut fiir Angewandte Physik
Olshausenstrasse 40~60

D-2300 Kiel

REPUBLIQUE FEDERALE D'ALLEMAGNE

Frozen Sea Research Group
Institute of Ocean Sciences

P.0, Box 6000

9860 W. Saanich Road
Sidney, B.C. V8L 4B2
CANADA

Department of Oceanology
Moscow State University

117234 Moscou
URSS

7, rue de Reims
75013 Paris
FRANCE

Rosenstiel School of Marine
and Atmospheric Sciences

University of Miami

4600 Rickenbacker Causeway

Miami, FL 33149

ETATS-UNIS D'AMERIQUE

- 23 -

1978 et 1'Equation internationale
(Canada), du ler au 5 septembre

Désigné par

SCOR

CIEM

AISPO

AISPO

SCOR

Unesco

. Unesco

Unesco



Composition du Groupe mixte d'experts (suite) Désigné par

M. A. Poilsson Laboratoire d'océanographie physique
' Université Pierre et Marie Curie
Tour 24, 4 place Jussieu
75230 Paris Cedex 05
FRANCE CIEM

M. C.K. Rose Atlantic Oceanographic Laboratory
Bedford Institute of Oceanography
P.0. Box 1006
Dartmouth, N.S. B2Y 4A2
CANADA : CIEM

Experts invités

M. J. Crease

Institute of Oceanographic Sciences
Wormley, Godalming

Surrey GU8 5UB

ROYAUME-UNI

M. T.M. Dauphinee
National Research Council
Montreal Road

Ottawa 7, Ontario K1A OR6
CANADA

M. F, Fisher

Scripps Institution of Oceanography
La Jolla, CA 92093

ETATS-UNIS D'AMERIQUE

M. Selim Morcos

Division des sciences de la mer
Unesco

7, Place de Fontenoy

75700 Paris

FRANCE

M. R. Perkin

Institute of Ocean Sciences

P.0. Box 6000, 9860 W. Saanich Road
Sidney, B.C. V8L 4B2

CANADA

- 24 -



Anciens membres

M. G, Dietrich
Décédé 2.10.1972
(Président 1962-1964)

M. R.A. Cox

Décédé 19.3.1967
(Président 1964-1967)

M. F. Hermann
Décédé 21.2.1977
(Président 1967-1969)

M. K. Grasshoff
Décédé 11,.3.1981
(Président 1969-1977)

M. M. Menaché
Décédé 9.9.1986

M. D.E. Carritt Department of Geology and Geophysics
Massachusetts Institute of Technology
Cambridge 39, Massachusetts
ETATS-UNIS D'AMERIQUE

M. Frederick Fisher Scripps Institution of Oceanography
San Diego, Californie 92152
ETATS-UNIS D'AMERIQUE

M. G.N. Ivanov- Institute of Oceanology
Franzkevich _ 1 Letniaya
Zh-387 Moscou 109387
URSS

M. Y. Miyake Meteorological Research Institute
Mabashi, Suginami-Ku
Tokyo
JAPON

M. 0. Saelen Universitet i Oslo
Oceanografisk Institut, Blindern
Oslo
NORVEGE

- 25 =



LISTE DES REUNIONS ET DES RAPPORTS CORRESPONDANTS

DU GROUPE MIXTE D'EXPERTS UNESCO-CIEM-SCOR-AISPO

SUR LES TABLES ET NORMES OCEANOGRAPHIQUES

(Groupe de travail n° 10 du SCOR)

lre réunion, Paris, 1962**- rapport paru en tant
que document de 1'Unesco NS/9/114B du 4,12.1962

2e réunion, Berkeley, 1963**- rapport paru en tant
que document de 1'Unesco NS/9/114B du 19.8.1963

3e réunion, Copenhague, 1964 - premier rapport
4e réunion, Rome, 1965 - deuxidme rapport
5e réunion, Berne, 1967 - troisiéme rapport

Réunion spéciale, Fort Lauderdale, février 1969 -
(quatriéme rapport non disponible)

6e réunion, Kiel, décembre 1969 - cinquiéme rapport

7e réuniom, Kiel, janvier 1973 - sixiéme rapport

8e réunion, Grenoble, septembre 1975 - septiéﬁe rapport
9e réunion, Woods Hole, mai 1977 - huitidme rapport

10e réunion, Paris, septembre 1978 - neuviéme rapport

lle réunion, Sidney, septembre 1980 - dixiéme rapport

* Les numéros entre parenthéses représentent
anciens rapports,

Documents techniques

de 1

'Unesco sur les

sciences de la mer n°*

- (24)
- (24)
1 (27)
4 (27)
8 (27)

14%%% 27

16

24

28

30

36

les réimpressions des

*% Le groupe s'appelait alors "Groupe mixte d'experts sur 1'&quation

d'état de 1'eau de mer”,

Fekk Ce rapport figure aussi dans les Actes du SCOR, Vol. 6, n° 1

(du 24 juillet 1970), & 1'Annexe IV,
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ORGANES SUBSIDIAIRES DU GROUPE MIXTE D'EXPERTS
SUR LES TABLES ET NORMES OCEANOGRAPHIQUES

A la suite de la onziéme réunion du Groupe mixte d'experts sur les tables
et normes océanographiques, Sidney, septembre 1980, celui-ci a poursuivi ses
activités par correspondance et dans le cadre des réunions de ses sous—groupes
d'experts et groupes spécialisés, indiquées ci—-dessous :

Documents techniques
de 1'Unesco sur les
sciences de la mer n°

Sous—groupe d'experts sur la thermodynamique du
systéme du gaz carbonique dans 1l'eau de mer

lre réunion, Miami, Etats-Unis d'Amérique,
21-23 septembre 1981 42

2e réunion, Kiel, République fédérale d'Allemagne,
26-27 aoiit 1983 50

3e réunion, La Jolla, Etats-Unis d'Amérique,
11-12 décembre 1984 50

Sous—groupe d'experts sur les tables océanographiques
internationales, Vol. 4 — Propriétés dérivées de
1'8quation d'état de l'eau de mer de 1980

lre réunion, La Jolla, Etats-Unis d'Amérique,
5-8 juillet 1983 50

2e réunion, La Jolla, Etats-Unis d'Amérique,
10 décembre 1984 50

Groupe de rédaction mixte sur le Manuel océanographique

lre réunion, Moscou, URSS,
30 juin - 4 juillet 1986 -
Premier rapport ‘50
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LA SALINITE PRATIQUE, 1978

DEFINITION

La salinité pratique, symbole S, d'une eau de mer est définie &
1'aide du rapport Kjs5 de la conductivité E&lectrique de cette eau de
mer 3 la température de 15°C et sous une pression d'une atmosphére
normale, sur celle d'une solution de chlorure de potassium (KCl) dont
la masse de KCl1 par kilogramme de solution est 32,4356 g, aux mémes
température et pression. La valeur de Kj;s5 exactement é&gale 3 1
correspond, par définition, 3 une salinité pratique exactement E&gale

i 35. La salinité pratique est dé&finie en fonction du rapport Kjs
par 1'équation suivante :

S - 0.0080 - 0.1692 Ky51/2 + 25,3851 K5

+ 14,0941 Ky53/2 - 7.0261 K52 + 2.7081 Ky5°/2

formulée et adoptée par le Groupe mixte d'experts Unesco/CIEM/SCOR/
AISPO sur les tables et normes océanographiques lors de sa réunion du
ler au 5 septembre 1980 3 Sidney, Colombie britannique, (Canada), et
approuvée par 1l'Association internationale pour les sciences phy-
siques de 1'ocdan (AISPO) en décembre 1979, par le Conseil inter-
national pour l'exploration de la mer (CIEM) en octobre 1979, par le
Comité scientifique de la recherche oc&anique (SCOR) en septembre
1980 et par la Commission océanographique intergouvernementale (COI)
de 1'Unesco en juin 1981, Cette é&quation est valable pour une sali-

nité pratique S, comprise entre 2 et 42,

N.B. Pour de plus amples informations, se rapporter aux Documents
techniques de 1'Unesco sur les sciences de la mer numéros 36
et 37.
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INTRODUCTION AU VOLUME 4

Le Volume 4 des tables océanographiques internationales contient les
tables des propriété&s physiques de l'eau de mer., Ces tables sont fondées sur
la nouvelle é&quation internationale d'état de 1l'eau de mer de 1980. Le texte
décrivant cette équation est publié dans les Documents techniques de 1'Unesco
sur les sciences de la mer, n° 36 (Unesco, 1981, p. 17-19),.

La nouvelle éduation d'état de l'eau de mer a également permis d'établir
les algorithmes pour le calcul des propriétés fondamentales de 1l'eau de mer
par N.P. Fofonoff et R.C. Millard, Jr., publi&s aussi dans les Documents tech-
niques de 1'Unesco sur les sciences de la mer n° 44 (Unesco, 1983). Cette
publication est considérée comme la source de références secondaires de base
pour les tables, dans la mesure oll elle décrit les algorithmes de calcul
FORTRAN utilisés pour 1'établissement de la plupart de ces tables. Les résul-
tats des calculs effectués 3 partir des tables sont comparés avec les calculs
directs utilisant ces algorithmes réalisés sur un ordinateur DEC/VAX-11/780.

. On utilise pour 1'anomalie de volume spécifique conformément aux tables

publiées auparavant (La Fond, 1951), 1la méthode pratique (pour les calculs
manuels) et concise, de Bjerknes—Sverdrup, fondée sur le développement des
fonctions océanographiques de trois variables - température, salinité et
pression - qui aboutit 3 un développement présenté sous forme de différences
finies.

Les dérivées partielles de densité par rapport 38 la température, la sali-
nité et différents niveaux de pression (tables VIII-XIII) sont données dans la
mesure oli ces paramétres sont utiles pour les calculs oc&anographiques de sta-
bilité verticale, Les dérivées de volume spécifique sont peut-é&tre tout aussi
importantes, mals elles ne sont pas présentées ici car elles peuvent &tre
obtenues relativement simplement 2 partir des dérivées de densité comme cela
est montré dans 1'&quation 40 du texte, Les tables XXV & XXVII et la table XXX
sont destinées au tracé des lignes d'égale densité@ ou d'égal volume spécifique
sur les diagrammes T-S 3 grande &chelle. L'appendice I présente une autre
définition de 1'anomalie de volume spécifique principalement utilisée dans 1la
bibliographie sovi&tique. Cette définition est reproduite afin de permettre
des comparaisons et des conversions.
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Documentos técnicos de la Unesco
sobre Ciencias del Mar 40

Tablas oceanograficas internacionales

Elaboradas bajo la supervision de la Comision
Conjunta de Normas y Tablas Oceanogréficas y publi-
cadas por la Organizacién de las Naciones Unidas
para la Educacién, la Ciencia y la Cultura.

Volumen 4

Propiedades derivadas
de la Ecuacién Internacional de 1980
de Estado del Agua del Mar

El Volumen 4 de las Tablas Oceanogréficas Internacionales fue elaborado por
R.C. Millard hijo, de acuerdo con un plan propuesto por O.I. Mamayev y bajo la
supervision de una subcomisién especial de expertos en normas y tablas
oceanogréficas, compuesto asi:

N.P. Fofonoff O. Mamayev S. Morcos
J.M. Gieskes R.C. Millard Jr. R. Perkin
E. Lafond F.J. Millero A. Poisson

E.L. Lewis J.L. Reid
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INTRODUCCION GENERAL

En 1966 se prepard el primer volumen de Tablas Oceanogrificas Internacionales
(Unesco, 1966), que relacionaban la conductividad y la salinidad de las aguas
del mar; este trabajo estuvo a cargo de la Comisidn Conjunta de Normas y Tablas
Oceanogrificas (JPOTS), la cual ha funcionado desde 1962 bajo el auspicio de
la Organizacién de las Naciones Unidas para la Educacién, la Ciencia y 1la
Cultura (Unesco), del Consejo Internacional para la Exploracién del Mar (ICES),
del Comité Cientfifico para la Investigacién Ocefnica (SCOR) y de la Asociacién
Internacional para las Ciencias Fisicas de los Océanos (IAPSO).

Después de numerosos debates, la JPOTS establecid en 1978 la nueva Escala
Practica de Salinidad y posteriormente en 1980 la Ecuacién Internacional de
Estado del Agua del Mar, Las dos fueron adoptadas por la JPOTS en su reunidn
de Sidney, B.C., Canadi, en septiembre de 1980. La IAPSO las avald en diciembre
de 1979, el ICES lo habfa hecho en octubre del mismo afio, y el SCOR en sep-
tiembre de 1980. La Comisién Oceanogrifica Intergubernamental (COI) de la
Unesco las adoptd en junio de 1981, Se aconsejé que la Escala de Salinidad se
comenzara a usar desde enero de 1982. Las recomendaciones de la JPOTS, articu-
los de referencia y datos de apoyo se presentan en los Documentos Técnicos de
Ciencias de™ Mar de la Unesco N° 36, N°37 y N° 38 (Unesco, 1981, a,b,c).

El Volumen 3 de las Tablas Oceanogrificas Internacionales (Unesco, 1981)
presenta las salinidades practicas a partir de las proporciones de conductivi-
dad medidas con salindmetros. Este volumen fue publicado por la Unesco para
reemplazar el Volumen 1 de las Tablas Oceanogrdficas Internacionales publica-
das por primera vez en 1966 y reeditadas en 1971.

El presente Volumen & de Tablas Oceanogridficas Internacionales, cuyo
tftulo es: Propiedades derivadas de la Ecuacidn Internacional de 1980 de Estado
del Agua del Mar, lo elabord la JPOTS y lo publica la Unesco como consecuencia
de una recomendacién formulada por la JPOTS en su reunién de 1980. Las tablas
del Volumen 4 tienen por objeto facilitar la referencia y la demostracifn de
los parfmetros ffsicos que se asociaron con la ecuacidén internacional de 1980
de estado del agua del mar. Ademds, son @tiles para realizar cilculos
“"manuales” de dichos parémetros.

El esfuerzo y el tiempo que se necesitaron para elaborar esas tablas
sobrepasaron los que se habfan previsto cuando la JPOTS recomend§ por primera
vez su elaboraci6én, en la reunién de Sidney, B.C., Canadid, en septiembre de
1980, En julio de 1983, fue discutido por una reunién de una subcomisidn espe-
cial en La Jolla, California, EE.UU., un estudio preparado por la Unesco sobre
la concepcién y el contenido de las tablas. Los primeros ejemplos de tablas
computadas fueron examinados por la Subcomisién en La Jolla, en diciembre de
1984, Acto seguido, las tablas fueron computadas por contrato con la Unesco
utilizando las instalaciones de la Woods Hole Oceanographic Institution, Mass.,
EE.UU., Las tablas fueron sometidas a varias revisiones como resultado de los
comentarios hechos por los miembros de la Comisién Conjunta antes de adoptar
la forma en que aqui se presentan.
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El planeamiento, la computacién y la recopilacién de esas tablas se
financiaron mediante los contratos de la Unesco N° SC/RP561.632 (de febrero de
1983), N° SC/RP206.004.4 (marzo de 1984) y N° SC/RP206.040.4 (diciembre de
1984) y su enmienda (junio de 1985).

La parte introductoria de este volumen se publica en los seis idiomas
oficiales de la Unesco. Como la terminologfa y la nomenclatura usadas en las
tablas y en el texto son tan especializadas, se recurrid a varios especialistas
de las ciencias marinas para que hicieran la traduccién del inglés a los otros
cinco idiomas. Luego estas traducciones fueron revisadas por las respectivas
secciones lingiifsticas de la Divisién de Conferencias, Lenguas y Documentos de
la Unesco. Agradecemos aquf los amables esfuerzos y la entusiasta cooperacién
de 1los siguientes especialistas de ciencias marinas: Dr. M. Clocchiatti,
Dr. M. Revault d'Allonnes, Dr. B. Saint Guily y Dr. L. Gamberoni (traduccibn
francesa); Dr. T.R. Fonseca (traduccién espafiola); Dr. O. Mamayev (traduccién
rusa); Dr. A. Meshal y Dr. S. Morcos (traduccién drabe); y Prof. Y. Longfei
(traduccidn china). :
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COMISION CONJUNTA DE NORMAS Y TABLAS OCEANOGRAFICAS

(septiembre de 1980)

La Comisidén Conjunta de Normas y Tablas Oceanogridficas elaboré y aprobéd
la Escala de Salinidades Pricticas de 1978 y la Ecuacién Internacional de 1980
de Estado del Agua del Mar, en su decimoprimera reunién, celebrada en Sidney,
Columbia Britdnica, Canadd, del 1° al 5 de septiembre de 1980, con asistencia
de los siguientes participantes:

Miembros de la
Comisién Conjunta

Dr. J.M. Gieskes
(Presidente desde el
13 de sept. de 1978)

Dr. F. Culkin

Dr. N.P. Fofonoff
(Presidente desde
mayo de 1977 a
septiembre de 1978)

Prof. W. Kroebel

Dr. E.L. Lewis

Dr. 0.I. Mamayev

Sr. M. Ménaché
(fallecido el
9,.09.86)

Prof. F. Millero

Designados por

Scripps Institution of Oceanography SCOR
A-015, La Jolla, CA 92093
Estados Unidos

Institute of Oceanographic Sciences ICES
Wormley, Godalming

Surrey GU8 5UB

Reino Unido

Woods Hole Oceanographic Institution IAPSO
Woods Hole, MA 02543
Estados Unidos

Institut flir Angewandte Physik IAPSO
Olshausenstrasse 40-60

D-2300 Kiel

Repliblica Federal de Alemania

Frozen Sea Research Group SCOR
Institute of Ocean Sciences

P.0. Box 6000

9860 W. Saanich Road,

Sidney, B.C. V8L 4B2,

Canada

Departament of Oceanology Unesco
Moscow State University
117234 Moscow

URSS

7, rue de Reims Unesco
75013 Paris

Francia

Rosenstiel School of Marine Unesco

and Atmospheric Sciences
University of Miami

4600 Rickenbacker Causeway
Miami, FL 33149

Estados Unidos
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Miembros de la :
Comisién Conjunta (cont.)

Dr. A. Poisson

Sr. C.K. Ross

Expertos invitados

Sr. J. Crease

Laboratoire d'Océanographie Physique
Université P, et M. Curie

Tour 24, 4 Place Jussieu

75230 Paris Cedex 05

Francia

Atlantic Oceanographic Laboratory
Bedford Institute of Oceanography
P.0. Box 1006

Dartmouth, N.S. B2Y 4A2

Canada

Institute of Oceanographic Sciences

Wormley, Godalming
Surrey GU8 5UB
Reino Unido

Dr. T.M. Dauphinee

National Research Council

Montreal Road

Ottawa 7, Ontario K1A OR6

Canadé

Dr. F. Fisher

Scripps Institution of Oceanography

La Jolle, CA 92093
Estados Unidos

Dr. Selim Morcos

Divisién de Ciencias del Mar

Unesco

7, Place de Fontenoy
75700 Paris,

Francia

Sr. R. Perkin

Institute of Ocean Sciences
P.0. Box 6000, 9860 W. Saanich Road

Sidney, B.C. V8L 4B2
Canada
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Ex miembros

Profesor Dr. G. Dietrich
(fallecido 2.10.72)

Dr. R.A. Cox
(fallecido 19.03.67)

Sr. F. Hermann
(fallecido 21.02.77)

Profesor Dr. K. Grasshoff
(fallecido 11.03.81)

Sr. M. Ménaché
(fallecido 9.09.86)

Profesor D.E, Carritt

Dr. Frederick H. Fisher

Dr. G.N. Ivanov-Franzkevich

Dr. Y. Miyake

Profesor O. Saelen

Presidente 1962-1964

Presidente 1964-1967

Presidente 1967-1969

Presidente 1969-1977

Department of Geology and Geophysics
Massachusetts Institute of Technology
Cambridge, MA 02139

Estados Unidos

Scripps Institution of Oceanography
San Diego, Califormnia 92152
Estados Unidos

Institute of Oceanology
1 Letniaya

Zh-387 Moscow 109387
URSS

Meteorological Research Institute
Mabashi, Suginami-Ku ‘
Tokio

Japén

Universidad de Oslo
Oceanografisk Institut
Blindern, Oslo
Noruega
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LISTA DE REUNIONES Y DE INFORMES DE REUNIONES
DE LA COMISION CONJUNTA UNESCO-ICES-SCOR-IAPSO
DE NORMAS Y TABLAS OCEANOGRAFICAS

(Grupo de Trabajo 10 del SCOR)

Documentos técnicos
de la Unesco sobre°
Ciencias del Mar N *

Primera reunidn,
Parfs, 1962** - Informe publicado como documento
de la Unesco NS/9/114B, del 4 de diciembre de 1962 - (24)

Segunda reunién,
Berkeley, 1963** - Informe publicado como documento

de la Unesco NS/9/144B, del 19 de agosto de 1963 - (24)
Tercera reunién,

Copenhague, 1964 - Primer informe 1 (27)
Cuarta reunidn,

Roma, 1965 - Segundo informe 4 (27)
Quinta reunién,

Berna 1967 - Tercer informe 8 (27)
Reunidn Ad-Hoc, Fort Lauderdale, (Cuarto informe,
febrero de 1969 no disponible)

Sexta reunién,
Kiel, diciembre de 1969 - Quinto informe . 14 %%*% 27)

Séptima reunidn,
Kiel, enero de 1973 - Sexto informe 16

Octava reunién, Grenoble,
septiembre de 1975 - Séptimo informe 24

Novena reunién,
Woods Hole, mayo de 1977 - Octavo informe 28

Décima reuniébn,
Paris, septiembre de 1978 - Noveno informe 30

Decimoprimera reunién,

Sidney, septiembre de 1980 - Décimo informe 36
* Los nimeros entre paréntesis representan reimpresiones de los informes
anteriores. '

**  Ex Comisién Conjunta sobre la Ecuacibn de Estado del Agua del Mar.
*%% Este informe aparece también en las actas del SCOR, Vol. 6, N° 1
(del 24 de julio de 1970) como Anexo 1V,
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ORGANOS SUBSIDIARIOS DE LA JPOTS

Después de la 1lla. reunién de septiembre de 1980 en Sidney de la JPOTS,
la Comisibn prosiguid sus actividades por correspondencia y mediante las reu-
niones de los subcomités y grupos especializados, procediendo como sigue:

Documentos técnicos
de la Unesco sobre°
Ciencias del Mar N

Subcomisién de Termodindmica del Sistema
del Dibéxido de Carbono en el Agua Marina

Primera reunidén, Miami, EE.UU.
21-23 de septiembre de 1981 42

Segunda reunién, Kiel, Rep. Fed. de Alemania
26-27 de agosto de 1983 50

Tercera reunién, La Jolla, EE.UU,
11-12 de diciembre de 1984 50

Subcomisién de Expertos en Tablas Oceanogréificas
Internacionales, Vol. 4 - Propledades derivadas

de la Ecuacién Internacional de 1980 de Estado del
Agua del Mar

* Primera reunidén, La Jolla, EE.UU.
5-8 de julio de 1983 50

Segunda reunién, La Jolla, EE.UU.
10 de diciembre de 1984 50

Grupo Mixto de Redaccibn del Manual Oceanogréfico

Primera reunién, Mosci, URSS
30 de junio - 4 de julio de 1986 - Primer informe 50
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SALINIDAD PRACTICA, 1978

DEFINICION

La salinidad préctica, simbolo S, de una muestra de agua de mar, se
define como la razén Kj5 entre la conductividad eléctrica de la
muestra de agua de mar a una temperatura de 15 °c y a una presidn
normal de una atmbsfera, y la conductividad eléctrica de una solu-
cibén de cloruro de potasio (KCl), en la que la fraccifén en masa de
KC1 es de 32,4356 x 10'3, a la misma temperatura y presién. El
valor Kjg exactamente igual a 1 corresponde, por definicidén, a una
salinidad préctica exactamente igual a 35. La salinidad préctica se
define en términos de la razbn Kjs5 mediante la siguiente ecuaciédn:

S = 0,0080 - 0,1692 Ky5 1/2 + 25,3851 K5
+ 14,0941 K15 3/2 - 7,0261 K5 2 + 2,7081 Ky5 °/2

formulada y adoptada por la Comisién Conjunta de Normas y Tablas
Oceanogrificas Unesco—ICES-SCOR—IAPSO en Sidney, Columbia Briténica
(Canadd), reunido del 1° al 5 de septiembre de 1980, y refrendada por
la Asociacién Internacional de Ciencias Fisicas del Océano (IAPSO)
en diciembre de 1979, 21 Comsejo Internacional para la Exploracién
del Mar (ICES) en octubre de 1979, el Comit& Cientifico de Investi~
gaciones Ocednicas (SCOR) en septiembre de 1980 y la Comisibén Ocea~
nogrdfica Intergubernamental (COI) de la Unesco en junio de 1981,
Esta ecuacidén es vilida para una salinidad préctica S de 2 a 42.

N.B. Para mayores detalles, conslltese la coleccibén de Documentos Técnicos de
la Unesco sobre Ciencias del Mar, Nos., 36 y 37.
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INTRODUCCION AL VOLUMEN &

El Volumen 4 de Tablas Oceanogrificas Internacionales, expone tablas de
las propiedades fisicas del agua del mar. Estas se basan en la nueva Ecuacién
Internacional de 1980 de Estado del Agua del Mar. Por lo tanto, el texto que
describe esta ecuacién és una reproduccién del Documento Té&cnico N° 36 de Cien-
cias del Mar, de la Unesco (Unesco, 1981, piags. 17-19).

Otro resultado de la nueva ecuacidén de estado del agua del mar son los
algoritmos para calcular las propiedades fundamentales del agua del mar, cuyos
autores son N.P, Fofonoff y R.C. Millard, hijo. Estos algoritmos se publican
en el Documento Técnico N° 44 de Ciencias del Mar, de la Unesco (Unesco, 1983).
Esta publicacién, también se considera como la fuente bdsica de referencia
secundaria para las tablas, debido a que describe los algoritmos FORTRAN uti-
lizados para elaborar la mayorfa de las tablas. Los resultados de los cédlculos
obtenidos mediante el uso de las tablas se comparan con los cilculos directos
obtenidos de estos algoritmos FORTRAN en un computador DEC VAX-11/780.

Para calcular la anomalfa del volumen especffico en concordancia con
tablas publicadas previamente (La Fond, 1951), puede usarse el esquema
"econémico” (para cdlculos manuales) y compacto de Bjerkness y Sverdrup. Este
esquema parte de la base de la expansidn de las funciones oceanogrdficas de
tres variables -temperatura, salinidad y presibén— para llegar a una expansién
y posterior presentacién en diferencias finitas.

Se dan las derivadas parciales de densidad con respecto a la temperatura,
la salinidad, y la presién a diversos niveles de presiém (Tablas VIII-XIII),
debido a que estos pardmetros son dtiles en los cdlculos oceanogrificos de 1la
estabilidad vertical. Es probable que las derivadas del volumen especifico
sean igualmente importantes, pero no se las incluye aquf para no aumentar
innecesariamente el tamafio de esta publicacién. Las derivadas del volumen
especifico se pueden obtener de las derivadas de densidad de una manera bas-
tante simple como lo indica la ecuacién 40 del texto. Las Tablas XXV hasta la
XXVII inclusive y la Tabla XXX tienen por finalidad trazar lfneas de igual
densidad o igual volumen especffico en un diagrama T-S a gran escala. El
Apéndice I describe una definicidn opcional de la anomalfa del volumen especi-
fico que se encuentra principalmente en la literatura soviética. Se incluye
esta definicidn para los efectos de comparacién y conversién.
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Obmee BBeneHue

B 1966 rony nepBelii TOM MexOnyHapOIOHBIX OKeaHOrpadHueCKHX TabIlHL
(Unesco, 1966 r.), cCBs3bBawNNHH 3JIeKTPOIPOBOOHOCTH H COJI@HOCTb MOPCKOH
BOomObl, 6B MOArOTOBJEeH O6BbeONHHEHHOHW I'pyNnnod MO oKeaHoOrpadUueCKUM Tab-—
nuuaMm U craHgapram (OTOTC), koTtopass pa6orana c 1962 r. mom srumo#
Oprannzauvu O6beOHMHEHHBIX HalHN 11O BOMIpOCaM O6pa3OBaHUsI, HAYKHU U Kylb-
Typel (IOHECKQ), MexOyHapoOOHOTO cCOBeTa [0 KH3yUYeHWWw Mopel (MCHUM), Hayu-
HOI'O KOMHTEeTa II0 OKeaHHWUeCKUM HuccrnepmoBaHusM (CKOP) u MexmyHapoOHOM
accouvanud PU3HMUECKHUX HayK 06 OKeaHe (MA®HO).

B pesynbTaTe 3HAUMTeNbHOW nOucKyccuu OL'OTC ocHoBana HOByKW [kany
NMpakTHYeCKON coJeHocTH, 1978 r., u MexnyHapOOHOE ypaBHEeHHE COCTOSHHS
MOpckoH Bomel, 1980 r. OHM 6BlMH HNpUHATHE OI'OTC Ha ee coBemaHun B CHOHee,
BpuraHckasa Konym6usi, KaHama, B ceHTsa6pe 1980 r., u omc6épexHsl MA®HO B
nexa6pe 1979 r., MCUM - B okxTaépe 1979 r., CKOP - B ceHTsibpe 1980 r.

U MexXnpaBUTENbBCTBEHHON OKeaHorpaduueckonn kxomuccueinn (MOK) HHECKO B

HIOHe 1981 r. BHIJIO PEeKOMEHOOBAHO, 4YTO6H lkana NpaKTHUEeCKOH COJNEeHOCTH,
1978 r., npuMeHsaJach, HauuMHadA C siHBapss 1982 r. PexoMenpauuun OI'OTC,
PABHO Kak XM OCHOBOIOJarawmhe OOKYMEHTHl U BCIIOMOraTelbHble JaHHele conep-
XaTcsi- B TexXHUUeCKUX AokymeHTax HWHECKO no MOpCKHMM Haykxam, kN 36, 37 wu
38 (Unesco, 1981 r., a, b, c).

ToMm 3 MexXIOyHapOOHBIX OKeaHorpaduueckumx Ttabauu (Unesco, 1981 r.)
OaeT NpakKTHUECKYHW COJeHOCTh KaK ¢YHKUHIW OTHOCHUTENBHOH BJIeKTPONpoOBOO—
HOCTH, H3MepsAeMOW conemepaMud. OH O6p1 ony6bnuxoBan HNHECKO B3ameH Toma I
MeXOyHapOOHBIX OKeaHOrpa$¢uuecCKHX TablHl, BINepBble M3OaAHHOTO B 1966 r.
U nepeusganHoro B 1971 r.

Tom 4 (HacTosmu# TOM) MexIyHAPONHBIX OKeaHOTpadHUeCKHX Tabiull:
CBoHcTBa, OCHOBAHHBIE Ha MEeXIYHApOOHOM YpPaBHEHHM COCTOSIHHSI MOPCKO#H
BomOel, 1980 r., moArToBIEeH U ONy6nMKOBaH IWHECKO Ha OCHOBaHHU PEKOMEH-
nauuu OI'OTC, HNPUHATOM Ha ee coBemaHu#u B 1980 r. lenp Tabnuuy TomMa 4 -
OATb 6BICTPYK CIIPaBKy MU MpencTaBlleBEHMe O (U3UUECKHUX [lapaMeTrpax, CBsS3aH-
HBIX C MexnyHapOOHBIM YpPaBHEeHHEM COCTOAHUS MOPCKON Bomel, 1980 r. Kpowme
TOTr'O, Ta6nuubl [IOJI€3HB NOJIT pacyeTa >TUX [apaMeTpoB "BpyuHyw".

Ons NMOATOTOBKHM 3THUX TAabBNHL NMOTPe6OBANOCh 60JbMEe YCHIHH M BPEMEHH,
yeM 5TO NpeAnoyarajoch B TOT MOMEHT, KOrpa S5TH Ta6JIMLL BIlepBble 6bIJIH

pexomennosausl OI'OTC Ha ee coBemaHun B CunHee, Bpurtanckass Konym6us,
Kanagna, B cenTsabpe 1980 r. lloororoBnexHHoe WHECKO npennoxXeHVEe OTHOCH-
TeNbHO $OpPMBl H COOECPXRAHMUS ITHUX TABIHL 6BIJIO OGCYXHOEHO Ha coBemaHuu Crne-
uuanbHOM moarpynmnel B Jla-Xo#nss, Kanudoprus, CHA, B uwie 1983 r. IlepBbie
Oofpasibl PAaCCUHTAHHLIX Ta6JaUL ObBIIM K3yUYeHB NOArpynro B Jla-Xoks B neka6-
pe 1984 r. Bcnen 3a 3TuUM Ta6iaHUb BbINIM pacCUYUTaHB Ha 6a3e OKeaHorpaduue-
CKOI'O HHCTHUTyTa B Bync-Xone, MaccauyBetrc, CHIA. [Ilpexne ueM NpHO6pPEeCcCTH
HEIHEWHKKW $OpMYy TabiKlikl NMOOBEPr'JNHUCh HECKOJNbLKHM IIepecMOTpaM Ha OCHOBE
3aMevYaHH¥, BEICKA3aHHBIX UleHaMH O6BLeOUMHEHHOW I PYIIIH.

[InaHUpPOBaAHHE, pacuyeT KM COCTAaBJIEHHWE HACTOSIMUX Ta6lul 6bUIO OCymecT-
BJICHO Mpu nonnepxke HWHECKO Ha OCHOBe KOHTpPaKTOB Kk SC/RP 561.632
(peBpane 1983 r.), ® SC/RP 206.004.4 (mapt 1984 r.) u ¥ SC/RP 206.040.4
(nexabpp 1984 r.) u u3MeHeHHe K HeMy (uwoHp 1985 r.).
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BBOOHAss 4acTh HaACToOdAmMEero ToMa IpencTaBjleHa Ha mMeCTH oduLHaNbHBIX
sispikax IOHECKO. BBHOy BecbhbMa CIeUUPHUECKOI'O XapaKTepa TEepPMHHOJIOTHU U
HAUMEHOBAHUNA, HCIIONBE3YEMbIX B TaBNMHUAX W TEKCTEe, HECKOJBKHM YUEHBM B
O6MacCTH MOPCKHX HAYK OBJIO IPEenjiOXeHO COeJjaTh TOUHbBE [IepeBOoIObl C aHCNuh-
CKOT'O Ha IATh OPYTHX SI3BIKOB. DTH MepeBOOb 3aTeM 6BUJIM OTPemaKTHPOBAaHE
CrlellHaNH3YPOBAHHBIMK JIMHIBHCTHUECKUMU ceXuusimu OTgena nepeBonoB H MNpPO-
TokonoB KHECKO. CnepnyeT BHPA3HTHE NMPH3HATENBHOCTH H 60NbIYIH 6llaronap-
HOCTBH 34 HNO6pPOBONbHBIE YCHIIHS U COTPYIOHHUECTBO CO CTOPOHB CNEedyHmHX
yUeHBlX B O6JAaCTH MOPCKMX Hayk: Og-pa M. KpnokuwmartTtu, M. PeBo n'AnjoH,
B. Cern-Tuiu u Jl. Tamb6epouu (dpaHuUV3CKUH mnepeBon); n-p T.P. douceka
(ucrmasckupt nepeson), n-p O.Hh.MamaeB (pycckuit nqpeBon); O-p A. Meman
n n-p C. Mopkoc (apa6ckui neperpon) u npod. 0. Jiyudps# (KUTaWCKHHA
rnepeson) .
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OBBENWHEHHASL TPYINA O OKEAHOT'PA®UYECKMM TABJIMUAM W CTAHOAPTAM

lIxana MNpakTHUYeCKOW coneHocTH 1978 r. W MexnyHaponHOe YypaBHEHHE
COCTOsSIHHA MOPCKOMN BOme 1980 r. 6eIM pa3pa6oTaHel U OOO6peHbl O6bedHHEeH-
HOM TCpyMNIno# no oxeaHorpaduueCkKkUM TabnuuaMm W CTaHIapTaM Ha ee 11-%
ceccuu, cocTosiBmeilicsi B CunHee, B.K., KanHapa, C 1 mto 5 ceHTs6ps 1980 r.
B ceccuu ydyacTBOBAalH:

Unenpl O6beOUHEHHOW TI'PYIIIbI Ha3HadueHHbBIE

Dr. J. M. Gieskes Scripps Institution of Oceanography,

(lpencenarene C A-0l5, La Jolla, CA 92093,

13 cenraébps 1978 r.) g, 5. A. CKOP

Dr. F. Culkin Institute of Oceanographic Sciences,
Wormley, Godalming,
Surrey GU8 S5UB,

U. K. MCHM

Dr. N. P, Fofonoff Woods Hole Oceamographic Institution,
(lpencenarenr cC Woods Hole, MA 02543,

mMas 1977 r. mo U. S. A.

ceHTsaA6pp 1978 r.)

Prof. W. Kroebel Institut filr Angewandte Physik,
Olshausenstrasse 40-60,
D-2300 Kiel,
F. R. GERMANY. MA®HO

MASQHO

Dr. E. L. Lewis Frozen Sea Research Group,
Institute of Ocean Sciences,
P.0. Box 6000,
9860 W. Saanich Road,
Sidney, B.C. V8L 4B2,
CANADA. CKOP

[lpod. O.H.MamaesB Kadenpa oxeaHOJNOrUH
MockoBCKuM [OocynapCTBeHHBIHA
YHUBEPCHUTET

117234 MockBa
CCCP IOHECKO

Mr., M. MBnaché 7, rue de Reinms,

(ckonuancsa 75013 Paris,
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[NEPEUEHb COBEMAHWN K IOOKJIAIOB COBEMAHHUN
OBBEOUWHEHHON TPYMIH KWHECKO/MCUM/CKOP/MA®HO
[10 OKEAHOT'PA®UUYECKHM TABJIMIAM W CTAHOAPTAM

(Pabouas rpynna CKOP N 10)

TexXHUUYeCKHEe NOOKYMEHTHI
IDHECKO mo MOPCKHM HayKaMm

Fx
l-e coBemanue, Ilapux, 1962 r. - pokian,

Belmenmu# noxymeHToOM IOHECKO NS/9/114B

oTr 4 mekabpss 1962 r. - (24)
2-e coBemaHue, Bepxnau, 1963 P.** - Ooxkjnagn,

Belmegmu# noxymMeHTOM IOHECKO NS/9/114B

or 19 asrycra 1963 r. - (24)
3-e coBemanune, KoneurarexH, 1964 r. -

[IepBBIA OOKJan 1 (27)
4-e coBemaHue, Pum, 1965 r. - BTOpO# nJoxknan 4 (27)
5-e coBemaHMe, BepH, 1967 r. - TpeTu® mokian 8 (27)

CnneunanbHOe coBemaHue, dopr-Jlogepnenn,
déeBpanp 1969 r. (ueTBepTH# nOoknan,
HEe HMeeTCs)

6-e coBemaHue, Kunb, pexaébpp 1969 r. - mnsaThi
b & & 3

moknan 14 (27)
7-e coBemaHue, Kunp, sHBapp 1973 r. - mecto#

OOKJan 16
8-e coBemaHue, I'peHO6NL, CeHTA6pPL 1975 r. =

cenbMOM pokKinan 24
9~e coBemaHHe, Bymc-Xon, ma# 1977 r. -

BOCBMOM poOKIan 28
10-e coBemaHue, Ilapux, ceHTa6ppr 1978 r, -

OEeBATHH OOoKaan 30
ll1-e coBemanue, CugHe#, ceHTs6pp 1980 r. -

OecsTelil OoKIan 36

*
x4 LHMODbl B KDYT'JBIX CKO6Kax YKashBawT HA H3AAHHE NPENbIAYMHX NOKIANOB.
4y4DPIBIAs OOBENMHEHHAs PYNNa MO YPABHEHHKW COCTOSHHA MOPCKO# BOIEI.

9TOT OOKJam ONy6JMKOBaH Takxe a nporokonax CKOP, ToMm 6, Mk 1
(oT 24 uwona 1970 r.), B KauecTBe [IpunoxeHus IV,
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BCIIOMOTU'ATEJILHBHIE OPT'AHBEl OI'QTC

llocse OmMHHAALUATOTO coBemaHust O'OTC, CunHen, ceHTsa6pbp 1980 r.,
rpylina NpopojixXala CBOK HEsiTEeINbHOCTE NMOCPENCTBOM II€PENHUCKH U COBEMaHHH
MOArPYIIl H CIEeUHalu3UPOBAHHBIX TPYINN, MNEePeYUCNEeHHBIX HHXe:

TexHHUECKHE OOKYMEHTHI

IDHECKO B 06JjacTH MOPCKHX Hayk W

Nogrpynna no TepMOOWHAMHKE VYI'JNIEKHCIbIX
CHCTEM B MOpCKOfI BoOe

l-e coBemaHue, Manamu, 21-23 ceHTAbpA 42

2-e coBemaHue, Kuab, ®PI', 26-27 ceHTsadépsa 1983 r. 50

3-e coBemanue, Jla-Xonbsi, CHA, 11-12 pexa6pst 1984 r. 50

Mogrpynna no MexIZyHapOIHbM OKEAHOTPaQUUECKHUM

rTaénuuaM, ToM 4 - CBOHCTBAa, OCHOBAaHHBEIE Ha

MexXnyHapOOHOM YpPaBHEHHH COCTOSHHS MOPCKOH BOIbI,

1980 r.

l1-e coBemanue, Na-Xonwsa, CIMA, 5-8 uwnsg 1983 r. 50

2-e coBemaHue, Nla-Xonbs, CHA, 10 nexabps 1984 r. 50

O6beIMHEeHHAs pedaKUMOHHAas rpynna no "PYKOBOACTBY MO oO6paboTke

OAaHHLIX OKeaHOrpadHueckKuMx cTaHuup"

1-e coBemaHMe, MockBa, CCCP, 30 wuwHsa - 4 wutons 1986 r. -
[lepBBIA OOKJIAN 50
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[NPAKTUYECKAA COJEHOCTb, 1978 T.

ONPEOEJIEHUE

[l[pakTUyecKag COJIEHOCTh, YCJOBHO O6O3HauaeMmas S, MNPOG6HI
MOPCKOW BOIbBl OIpenenseTcss KaK OTHomeHHe K 3JNEeKTPONPOBOI-—
HOCTH HAaHHOW MNpo6el MOPCKON BOIB NpH Temneparype 15 C U HOp-
MaJbHOM aTMocdepHOM OaBJEeHUH B OIOHY aTmocdepy K 3JI€KTpPONpo-
BOOHOCTH pacTBopa xJjopucToro kanuss (KCl), B XOTOPOM KOHUEH-
Tpauuss KCl no macce cocrtaBnsaeT 32,4356 x 10-3 IpH TOH Xe
TeMIepaType U nOaBleHUHM. 3HaueHue K.,_, paBHOe 1, B CHJIy omnpe-
OeJIeHUsT COOTBETCTBYET NpakKTHUECKOW CONeHOCTH, paBHON 35.
[[pakTHyYecKkas CONEHOCTh C HCMNOJb30BAHUEM OTHOMEHUS Kl5
onpenenseTcs CJEeNyonIHM YPaBHEHHEM

1/2

S =10,0080 - 0,1692 K15

+ 25,3851 K15

3/2 _ 2 5/2
+ 14,0941 X . 7,0261 K © + 2,7081 K 0%,

KOTOopoe 6bJ10 CPOPMYNHPOBAHO U IIPHHATO Ha coBemaHWu O6benu-
HeHHOMN rpynnb WHECKO/MCHUM/CKOP/MA®HO 1no okeaHorpadHueCKHM
TaénuuaM 4 CcTaHgapTam, npoxonuBmeM B CunHee, B.K., Kanana,
c 1 no 5 cenrabéps 1980 r. YpaBHeHHe 6bBJIO OOOG6peHO Mexay-
HaApPOOHON accouualuen QU3IWUYECKUX HayKk 06 okeaHe (MAPHO) B
nexaépe 1979 r., MexIOyHapOIOHBIM COBETOM IO UCCIEeNOBAHHI
Mopsi (MCHUM) B okTsa6pe 1979 r., HayuHBM KOMHTETOM IO OKea-
HHUECKHM HcclepoBaHusM (CKOP) B cenHTsibpe 1980 r. u
MeXnpaBHTeNbCTBEHHON OkeaHorpaduuecko# kromuccuer (MOK)
IOHECKO B uwoHe 1981 r. 3TO ypaBHeHHe IpHEeMJieMO IOJs OIpe-
HOeNleHUsa IHpPaKTHUeCKON COJIeHOCTH OT 2 mo 42.

[I[puMevaHue: Bonee noOgpo6HYHW HHOOpMALUKW CM. B TeXHHUECKHX HOOKYMEHTAax
IOHECKO no Mopckol Hayke Mk 36 u 37.
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Beegenuve K TomMy 4

B ToMe 4 MexOyHapOOHBIX OKeaHOrpadHueCKHX Tabnuu npencTaBlIeHH
Ta6aulb (U3UUECKHX CBOHCTB MOPCKOW BOHBI. Ta6auLbl OCHOBaHEI Ha HOBOM
MeXIyHapOOHOM YPaBHEHHHM COCTOSIHHMS MOPCKO# Boxbl, 1980 r. Ilo3TOMy TEeKCT,
OIMCHBAKNMUI 3TO ypaBHEHHEe, BOCIPOU3BOAUTCS M3 TeXHHUYECKHX HNOKNanos
IOHECKO mo MOpCKMM Haykam, ¥ 36 (Unesco, 1981 r., crp. 17-19).

Eme onuH pe3ynbTaT BBEeIOEHHWS HOBOI'O YPaBHEHHS COCTOSIHUS MOPCKOM
BOOBl — 3TO "ANTCOPHTMEBl OJs BBUKMCIEHUS OYHIOAMEHTAJIbHBIX CBOHCTB MOPCKOH
pone" H.Il.dopomodda u P.K. Munnapna, Mianm., apajieyibHO ONYO6JIUKOBaHHBIE
B TexHMUECKHX OOKyMeHTax HHECKO nmo MopckuM Haykam, ¥ 44 (Unesco,
1983 r.). 9Ty MNy6JHKALIMI MOXHO PacCCMaTPHBATh KaK BTOPOH OCHOBHOH
HCTOUHMK TAab6Jjiull, TaK KakK B HEW I[IPUBOOATCS BBUHCIHTEJIbHbBIE AJICOPHUTMBI HA
dopTpaHe, HCIONb3OBaHHBE OJsI pacueTa 6OJbIUHCTBA TabJHLU. Pe3YNbTaThl
BBIUKMCJIEHUH [pU [TOMOMHM TablHl CPaBHUBAKWTCS C MNPSMBIMH pacueTaMH IIpH
[IOMOmMM 3THUX ANTOPHTMOB Ha ®OpTpaHe Ha KomnblwTepe DEC VAX-II/780.

SKOHOMUUecCKAasl (OJisi PYuYHbIX BBIYUCIEHHN) M KOMIAKTHas cxeMma BbepkHecas
CBepmpyra, OCHOBaHHAas Ha pPa3JIOXeHUHM OKeaHorpadnueckux GyHKUHMH Tpex
MepeMeHHbBX - TeMIepaTypki, COJIEHOCTH K HaBJIeHUss B pPsn C MOCJEenywmHM
rnpencTaBjieHHeM B KOHEUHBIX Pa3HOCTAX MNPHMEeHsieTCsA K AHOMaJIHUM YASJBHOTIO
o6beMa, B COOTBETCTBHH C paHee OMy6IMKOBaHHEIMM Ta6énuuamu (La Fond,

1951 r.).

[IlpencraByleHbl YACTHBIE TPOM3BOOHBIE NINOTHOCTH MO OTHOMNEHHUI K TEMIE—
paType, COJEHOCTH M IaBJIEHHK NOJsi Pas3’MYHBIX YPOBHEH NaBJ€HHUA (Ta6nu-
upl VIII-XJIII), Tak Kak 3TH apaMeTpsl NPHUMEHSNTCA OJs OKeaHOrpaduueCKHX
BBIMHCJIEHH! BEPTHKaJbHON YyCTOHUYMBOCTH. I[[POM3BONHBIE OT YAENBHOTO O6BEMa,
BEpPOSITHO, CTOJb & BaxXHb, HO OHHM 3AeChb HE INpeAcCTaBlieHbl, TaK KakK MOTYT
6bITH JIETKO IOJIYUYEeHbl M3 MPOU3BOIOHBIX OT IJIOTHOCTH, KakK 3TO ClenyeT
u3 ¢opmynel 40 TexcTa. Tabauuel XXV-XXVII npenrHa3HaueHbl AN HAHECEHHUA
M30ONUHUN PABHOM IUJIOTHOCTH HIH PAaBHOrO yHelnbHOro o6émema Ha T-S aguarpam-
Me Gonnmoro Macmraéta. B [IpunoxeHuu I ONUCHEAETCs anbTepHATHBHOe
onpeneJieHHE aHOMAJHH YHNEeNbHOr'O O6beMa, BCTpeuawmeecss B OCHOBHOM B
COBETCKOH JHTepaType. 2TO oONpeaeljieHHe IPHBOOHTCA B LeJNsAX CPaBHEHHA H
fepepona NAaHHBIX.
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THE INTERNATIONAL EQUATION OF STATE FOR SEAWATER, l980+

A new equation of state of seawater diluted with pure water or con-
centrated by evaporation has been determined to be used with the practical
salinity scale* (Millero, Chen, Bradshaw and Schleicher, 1980; Millero
and Poisson, 198la). This equation is more precise than the currently
used equations (Knudsen, Forsch and Sorensen, 1902; Ekman, 1908; Cox et
al., 1970) and covers a wider range of temperature and pressure. Data
reports describing the details of the fitting procedure are available
(Millero, Chen, Bradshaw and Schleicher, 1981; Millero and Poisson,
1981b; Unesco, 1981b).

The density (D,kg/m3) of seawater as a function of practical salin-
ity (S), temperature (t,°C) and applied or gauge pressure (p,bars+) is

given by
p(S,t,p) = p(S,t,0)/[1-p/K(S,t,p)] (1)

where K(S,t,p) i1s the secant bulk modulus. The specific volume (V = 1/p

m3/kg) of seawater can be obtained from

v(S,t,p) = V(S,t,0)[1-p/K(S,t,p)] (2)
The density of seawater at one standard atmosphere (p = 0) can be
determined from
p(S,t,0) = ot (b + b, t + b t2+ b t3+ b,t )S + (c + c.t + c,t )S3/2 S2
1 3 4 1 0
(3)
bO = + 8.24493E-1 CO = - 5,72466E-3
bl = -~ 4,0899 E-3 cl = + 1.0227 E-4

TFrom Unesco, 198la, page 17-19.

*In accordance with the recommendation of JPOTS (Unesco, 1981c) practical
salinity is given as a dimensionless quantity.

+ 1 bar = 10° Pascals.
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b2 = + 7.6438 E-5 c, = - 1.6546 E-6
b3 = - 8.2467 E-7
b4 = 4+ 5.3875 E-9 d0 = + 4.,8314 E-4

The density of the reference pure water (SMOW, Craig, 1961) is given by
(IUPAC, 1976)

N 2 3 4 5
by = 8g Fat tath +agtt +a + agt (4)

where
a, =+ 999.842594
a; = + 6.793952 E~2
a, = - 9.095290 E-3
a, = + 1.001685 E-4
a, = - 1.120083 E-6
ag =+ 6.536332 E-9

Should more reliable data for pure water become available in the future,
this equation can be easily modified. The secant bulk modulus (K) of

seawater is given by

K(s,t,p) = K(S,t,0) + Ap + sz (5)
where
_ 2 3 2..3/2
K(S,t,0) = Kw + (f0 + flt + f2t + f3t )s + (go + glt + g,t )S (6)
= = Q —
f0 + 54,6746 g + 7.944 E-2
fl = - 0.603459 g = + 1.6483 E-2
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£, = + 1.09987 E-2 gy =~ 5.3009 E-4
fq = - 6.1670 E-5
A = Aw+(10+ilt+12t2)s+j0 g3/2 (7)
i, =+ 2,2838 E-3 j0 = + 1,91075E-4
i, =- 1.0981 E-5
12 = - 1.6078 E-6
B = B + (m +mt+mt2)S (8)
W 0 1 2
m, =~ 9.9348 E-7
m =+ 2,0816 E-8
m, = + 9.1697 E-10
The pure water terms of the secant bulk modulus are given by
Kw = e, + elt + e2t2 + e3t3 + e4t4 (9
eg =+ 19652.21 e, = - 2.327105
e, = + 148,4206 eq = + 1.360477 E-2
e, = - 5.155288 E-5
Aw = hO + hlt +-h2t2 + h3t3
h0 =+ 3,239908
h1 =+ 1.,43713 E-3
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h, =+1.16092 E-4
hy =- 577905 E-7
B = k.+kt+kt
w 0 1 2
k, =+ 8.50935 E-5
k| = - 6.12293 E-6
k, =+S5.2787 E-8

The EOS80 is valid for S =0 to 42 ; t = -2 to 40°C; p =0 to
1000 bars.
The following values are provided for checking the correct use of

-3 3
the above equation. (Units of p are kgm ~ and V m /kg.)

S £(°C) p(dbars) 0(S,t,p) V(S,t,p)10 2n>/kg
0 5 0 999.96675 1.000033251
10000 1044.12802 .957736964
25 0 997.04796 1.00296078
10000 1037.90204 .963482064
35 5 0 1027.67547 .973069835
10000 1069. 48914 .935025857
25 0 1023.34306 .977189409
10000 1062.53817 . 941142660
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Description of Tables

Density Anomaly

The density anomaly y is defined as

¥(5,t,p) L s = 1000 keg/mS . (10)

V(s,t,p
As pointed out by Fofonoff (1985), a departure from historical usage is
taken in the definition of density anomaly Y. Previously, a specific

gravity anomaly 0(S,t,0) (Knudsen, 1901), defined as

o(S,t,0) = 1000 [p(S,t,0)/p(0,t_ ,0) - 1]
max

was used, where tmax is the temperature of the density maximum of pure

water at atmospheric pressure. The density anomaly Y, corresponding to
o(s,t,0), is

¥(S,£,0) = 0(0,&__,0)(1 + 9(s,t,0)/1000) - 1000.0 ke/m> .

Using the accepted value of p(O,tm X,0) = 999,975 kg/m3 (Unesco, 1974),

a
the previous equation becomes

v(S,t,0) = 0.999975+0(S,t,0) - 0.025 kg/m" .

The new definition of density anomaly yields values of Y that are numeri-
cally lower (the dimensions are different) than 0(S,t,0) by a nearly
constant amount. Table I gives the density anomaly as a function of
temperature and salinity at atmospheric pressure (p = 0.0 decibars).
Where the expression for p(S,t,0) is given by Equations (9) and (10).

The specific volume anomaly 6(S,t,p) is defined as:

§(S,t,p) = V(S,t,p) - V(35,0,p) (11)

and reported in units of 10-8 m3/kg.

For computational convenience, V(35,0,p) has been obtained from the

E0S80 by evaluating the coefficients for a salinity of 35 (PSS-78) and
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temperature of 0°C (IPTS-68) in the form

v(35,0,p) = V(35,0,0) [1 - p/K(35,0,p)] (12)

2
+ +
KO AOp B0p

K(35,0,p)

V(35,0,0) = 9.7266204 E-4 m>/kg

Ko = + 21582,27
Ao = + 3,35940552
Bo = + 5,03217 E-5

Specific Volume Anomaly - Density Anomaly

Table 1I gives the specific volume anomaly &§(S,t O) as a function of
density anomaly Y(S,t,0) at atmospheric pressure obtained by combining
Equations (10) and (11) at p = 0.0: to yield

1

3
Y(S,t,O) + 1000 - 9,7266204 E-4 m /kg

§(S,t,0) =

Specific Volume Anomaly

Values of specific volume anomaly at atmospheric pressure 6(S,t,0)
are given in Table III. These values are obtained from the form of E0S80
presented by Fofonoff and Millard (Unesco, 1983). Each specific volume
anomaly value of Table III has interpolation data for changes of tempera-
ture and salinity immediately beneath. The temperature change interpola-
tion value is first followed by the salinity change. Interpolation values
assoclated with the current specific volume anomaly are computed by for-
ward differencing the next greater (temperature/salinity) value of spe-
cific volume anomaly minus the current value. Tables III A & B are
interpolation tables for changes in specific volume anomaly with tempera—

ture and salinity, respectively used as shown in the following example.
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Example of the Use of Table III:
Given, T = 4.55°C and S = 34.4.
From Table III (under S = 34.00 and T = 4.5)
Approximate §(S,t,0) 110.6

Temperature difference = 1.0.
Salinity difference = -75.3.
From Table IITA (under T = .05 at difference of 1.0)
Temperature interpolation correction 0.5
From Table IIIB (under difference of -75.3 at S = 0.40)

Salinity interpolation correction (same sign as total
salinity difference) -30.0

8(S,t,0) = (sum of above) 81.1

The table derived 6(S,t,0) = 81.1 compares with a value of 80.05 by

direct calculation.

The three tables beginning with Table IV provide corrections to Table
IIT at higher pressures. Table IV contains a salinity of 35 and tempera-
ture equals 0°C specific volume V(35,0,p) referred to as a standard ocean

which is used in equation 15 to calculate in situ specific volume.

The temperature-pressure correction to specific volume anomaly
8(35,t,p) minus 6(35,t,0) given in Table V is defined as:
8(35,t,p) - 68(35,t,0) = [V(35,t,p) - V(35,0,p)] - [V(35,t,0) - v(35,0,0)]

(13)

where the specific volume anomaly is obtained from the 1980 Equation of
State using the modified coefficients of Fofonoff/Millard (Unesco, 1983).
These modifications are for computational efficiency and accuracy and do
not give results different from the numerical values obtained by using the

full equations.
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Similarly the salinity-pressure correction to specific volume anomaly
8(S,0,p) minus 6(S,0,0) given in Table VI is defined as
6(s,0,p) - 6(s,0,0) = [V(s,0,p) - V(35,0,p)] - [V(5,0,0) - V(35,0,0)]

(14)

These corrections can be combined to estimate V(S,t,p) and 6&(S,t,p)

according to the following equations

Table IV Table III Table V Table VI
vV(S,t,p) =~ V(35,0,p) + &(S,t,0) + 8(35,t,p) + 6(S,0,p)
- 5(35,£,0) - 6(S,0,0) m>/kg (15)

8(S,t,p) ~ &8(S,t,0) + 8(35,t,p) + §(S5,0,p)

~ 5(35,t,0) - §(5,0,0) m°/kg (16)

This method of computation 1is generally attributed to Bjerknes and

Sverdrup.

Derivative of Density with Temperature

Tables VII, and VIII a,b,c,d,e,f,g, and h give values of a, thermal
expansion coefficient, for various pressures computed from the following
explicit differentiation of the 1980 equation of state with respect to
temperature. Alpha (a) is defined as the negative of the temperature
derivative of density divided by density. The table values are given as
o 107 to avoid having to report a decimal point. The constants that
follow are modified from the constants given in Millero and Poisson (198la)
to permit the computation of the temperature derivative of density (9p/d3t)

as a function of temperature, salinity and pressure.

a4 = — a7

3
ap(s,t,O) = P
ot ot

3/2

w 2 3 1 2
+ (bl + b.t + b,t° + b4t ) s + (cl+ c2t) S

9 3 (18)
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bl = - 4.0899 E-3 b3 = - 2.47401 E-6
b2 = + 1.52876 E-4 b4 = + 2,155 E-8
¢, = % 1.0227 E-4 c, = - 3.3092 E-6

The derivative with temperature of the density of reference pure water is
(SMOW, Craig, 1961) following (IUPAC, 1976)

% 2 3 4
—gt—w = a; tayt +agth +at +act 19
where
al = + 6.793952 E-2 as = + 3.005055 E-4
a, = - 1.819058 E-2 a, = - 4,480332 E-6
a5 = + 3.268166 E-8
9K(S,t,p) _ _3K(S,t,0) , 3A 3B 2 (20)
3t T tsEP tag P
where
oK
3K(8,t,0) _ w 2 3/2
ot ¥ + (fl + f2t + f3t )S + (gl + g2t )S (21)
£, = - 0.603459 g, =+ 1.6483 E-2
f2 = 4+ 2.19974 E-2 g2 = - 1.06018 E-3
f3 = - 1.8501 E-4
and
A (22)
2A - _¥W .
3t ot T (g 1,08
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il = - 1,0981 E-5
12 = - 3,2156 E-6
3B
9B _ W
3 C + (ml + m2 t)s (23)
m, = + 2,0816 E-8
m, = + 1.83394 E-9

The temperature derivative of the pure water terms of the secant bulk

modulus are given by

K, 2 3
3T - °1 + e,t + ejt + e,t (24)
ey = + 148.4206 ey =+ 4,081431 E-2
e, = - 4,65421 e, = - 2,0621152 E-4
6A=h+ht+ht2
w 1 2 3
ot

hy =+ 1.43713 E-3
h, =+ 2.32184 E-4
hy = - 1.733715 E-6
B, = K+ kot

ot

k, = - 6.12293 E-6
k, =+ 1.05574 E-7

- 106 -



Example of interpolation of the derivative of density with temperature,

using Tables VII-VIII. The interpolation technique also
Tables IX through XVII less Table XV.
107'u Interpolation
p = 5500 P = 5000 Py = 6000 AP = p - Py
t =1.6 t1 = 1.0 t2 = 2.0 At =t - tl
S = 34.8 Sl = 34.0 S2 = 35.0 AS =8 - S1
The following subscript notation 1s used:
(8y,ty,p) 111
From Table VIII
%191 = a(34.0,1.0,5000) = 1810
a51q = a(35.0,1.0,5000) = 1830
a221 = 0(35.0,2.0,5000) = 1907
%19 = a(34.0,1.0,6000) = 2007
a212 = a(35.0,1.0,6000) = 2025
Chpy = 2(35.0,2.0,6000) = 2094
(a -~a . .) - (a -0, )
211 111 221 - 211
0L(S,t,5000) = Q + e — <o *¥ AS  + — 7y *
111 (s, - 8;) - (t, tl)
16 46.2
= 1830 + 20 * .8 + 77.% .6
= 1872.2 table vs. 1872.5 [direct computation]
(o - a ) (o -0 )
- 212 1127 222 2127

2 1
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follows for

= 500

At

At



18 69
2007 + (2025-2007) *.8 + (2094-2025) *.6
2007 + 14.4 + 41.4
2062.8 table [2063.4 by direct computation]

Note: ty-t, = 1°C and 32—31 =1 for this example, but S_-S

will equal 5 for S less than 30.0 in all tables.

O‘(S,t,Pz) - O‘(S,tspl)

o = + *
(s,t,p) 0L(S,t,pl) 5, - P, Ap
1906
- ™~
_ (2062.8 - 1872.2)
1872.2 + —guoo = 50000 . °00
1000

1872.2 + 95.3

1967.5 table [1969.5 by direct computation]

Derivative of Density with Salinity

Tables IX and X a,b,c,d,e,f,g, and h give B values, the salinity
contraction coefficient, as a function of temperature and salinity for
various pressures. Beta (B) is defined as the derivative of density with
salinity (3p /3S) divided by density. The values given in Tables IX and X
are reported as 107- B . The constants that follow are modified from
the constants given in Millero and Poisson (198la) to permit the computa-

tion of (9p/3S) as a function of temperature, salinity, and pressure.

3p

= 1299
B > 55 (25)
- 2 3 4 2..1/2
Bpgg,t,O) = (b0+ blt + b2t + b3t + b4t ) + 1.5 (c0+ c t + c,t )S + dos
(26)

- 108 -



b, = + 8.24493E-1 c = 5.72466E-3

0 0
bl = - 4,0899 E~-3 c1 = + 1,0227 E-4
b2 = + 7.6438 E-5 c2 = - 1.6546 E-b6
b3 = - 8,2467 E-7
b4 = + 5,3875 E-9 d0 = 4+ 9,6628 E-4
3K(S,t,p) = OK(S,t,0) + Ap + Bp> (27)
3S 3S
where
9K (S, t,0) 2 3 2,.1/2
—_—3 = "
S (f0 + flt + f2t + fzt ) + 1.5 (g0 + glt + gzt )S (28)
£, =+ 54.6746 8, =t 7.944 E-2
fl = - 0,603459 gl =+ 1,6483 E-2
f2 = 4+ 1.09987 E-~-2 gy =~ 5.3009 E-4
f3 = = 6,1670 E-5
A = (i +it+it2)+j s1/2 (29)
— 0 1 2 0
oS
io =+ 2,2838 E-3 jO =+ 2,866125 E-4
il = - 1.,0981 E-5
i2 = - 1,6078 E-6
and 2
B = (m, + m t + m,t ) (30)
5 0 1 2
S
my = - 9.9348 E~7
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+ 2.0816 E-8

B
I

m + 9.1697 E-10

2

Density Derivative with Pressure

Tables XI and XIIa and b contain values of the isothermal compressi-
bility coefficient (k), which 1s defined as the derivative of density
with pressure divided by density reported in the tables as k ° 107.
The isothermal compressibility derivative 2p/dp 1s derived as follows

from the specific volume Equation 2.

9

©

r = %5=_%% (31)
g% v(S,t,p) = é% [V(S,t,O).[l "E(E%E?ES]]
= V(S,t,O).[— K(S%t’p) + K2(S?t,p) aK(g;t’p)J
- "‘%%%f%f%%"[l - T aK(i;t’p)] (32)

where the derivative of the secant bulk modulus K(S,t,p) is obtained by
differentiating Equation (5) with respect to pressure to yield:

The density derivative is obtained from specific volume as follows:

o(S,t,p) = 1/v(S,t,p)
3p(S,t,p) _ _ 1 av(s,t,p) (34)
op 2 oP
vVo(s,t,p)
Thus
9p(S,t,p) - v(s,t,0) [1 ___Pp BK(S,t,p)] (35)
oP k(S,t,p)V(S,t,p)? k(S,t,p) 9P
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Isopycnal Derivative

Values of the isopycnal derivative at various temperatures, salinities
and pressures are given in Tables XIII and XiV a, b, ¢, d, e, £, g, and h.
The isopycnal derivative (BS/at)p is obtained by dividing the negative of
the thermal derivative of density by the salinity derivative of density
where both quantities are as derived previously for Tables VII through X.

9S _ _ dp/at
() - - pn

Specific Heat of Seawater

Specific heat of seawater Cp (J/(kg°C)), defined to be the heat in
Joules required to raise the temperature of one kilogram of seawater one
degree Celsius at constant pressure, is a function of salinity S, tempera-
ture t and pressure p. For seawater of oceanic salinities, the specific
heat increases with temperature and decreases with salinity and pressure.

Table XV was computed using the specific heat Cp formula described
by Fofonoff and Millard (Unesco, 1983) which is based on the empirical
formula given by Millero et al. (Unesco, 198lc). The choice is guided by
the better agreement between Millero and Bromley's results at low temper-

ature and by their use of Standard Seawater for the measurements.

Direct measurements of the pressure dependence of the specific heat
of seawater are not available. The pressure dependence is computed from

the thermodynamic equation

3
where V is specific volume (m /kg), T absolute temperature (K) and p pres—

sure (PA). For pressure in bars, the equation can be integrated to yield

5 P 32V
C (Ss,t,p) = C (5,t,0) - 10 I (t + 273.15) '——E'dp . (38)
P P o ot
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An explicit least squares fit approximation to the integral 1s given
in Fofonoff and Millard (Unesco, 1983). Table XV lists the specific heat
for a number of values of salinity, temperature and pressure of oceano-
graphic interest.

Adiabatic lLapse Rate

The adiabatic lapse rate TI(S,t,p) (°C/decibar) is defined as the

change of temperature per unit pressure for an adiabatic change of pres-
sure of an element of seawater. It is assumed that no heat or salt is
exchanged with the surroundings so that the pressure change is both adi-
abatic and isentropic. From thermodynamic considerations, the adiabatic
lapse rate I, a function of pressure, temperature and salinity can be
expressed as

_ Tav/at

C
p

r¢s,t,p) (39)

where T = t +273.15 is the absolute temperature (Kelvin), 3V/3t (m3/(kg
°C)) is the thermal expansion ande(J/(kg °C)) is the specific heat of
seawater at constant pressure.

Tables XVI and XVII use the adiabatic lapse rate formulation described
in equation 39. The derivative of specific volume is obtained from the
1980 EOS and outlined in the earlier section titled Derivative of Density
with Temperature on page 104. The conversion of the density derivative to

the specific volume derivative is

1 d(s,t,p) . _ 1 3v (40)
p at v ot

The specific heat Cp used in the adiabatic lapse rate calculation 1is
the explicit formulation developed in Fofonoff and Millard (1983). The
primitive equation formulation is adapted to permit calculations con-
sistent with E0S80 as the Bryden (1973) adiabatic lapse rate produces
significant departures from E0S80 at salinities below 30.

Potential Temperature

Potential temperature has been defined classically as the temperature

an element of seawater would have if raised adiabatically with no change
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of salinity to atmospheric pressure. More generally, the potential temp-
erature can be defined as the temperature resulting from an adiabatic dis-
placement to a reference pressure P, that may be greater or less than the
initial pressure p. The potential temperature 6 can be computed from the
adiabatic lapse rate T,

Pr

e(S,t,p,pr) =t + [ r(s,t,p') dp' (41
P

as described by Fofonoff and Millard (Unesco, 1983). Tables XVIII, XIX,
XX, and XXI allow the adiabatic adjustment of temperature between pres-
sure surfaces as shown in the example which follows.

Table XVIII gives the potential temperature for a parcel of water of
salinity equal 35 raised adiabatically to the sea surface. The values of
potential temperature 6(35,t,p,0) are tabulated with temperature in °C
and pressure in decibars.

Table XIX gives a correction to potential temperature at 0°C for sal-
inities different than 35. The Table XIX values are defined:

Ael(S,O,p,O) = 6(s,0,p,0) - 6(35,0,p,0) (42)

This table yields exact results for temperature equal 0°C but is progres-
sively more erroneous at temperatures other than zero.
Table XX further corrects potential temperature at temperatures other

than 0°C,

Aez(S,t,looO0,0) = 6(S,t,10000,0) - 6(35,t,10000,0)

‘ (43)
- [#8(s,0,10000,0) - 6(35,0,10000,0)] .

This correction must be scaled by pressure as shown in equation 44 before
applying.
The complete correction formula for the potential temperature raised

adiabatically from pressure (p) to the surface is:
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o(S,t,p,0) = 0(35,t,p,0) + 46,(S,0,p,0) + AOZ(S,t,lOOOO,O) (44)

10000

Table XXI gives the potential temperature for a water parcel of salinity
equal 35 lowered adiabatically from the surface to pressure level p. The
values of potential temperature 6(35,t,0,p) are tabulated for temperature

(t) °C and pressure (p) in decibars.

6(8,t,0,p) = 8(35,t,0,p) - 46,(8,0,p,0) - * 46,(8,t,10000,0) (45)

p
10000
Note the change of sign for both A6 corrections from equation (44).

Example:
S =238, t =13, p = 4000 p, = 0.0

6(35,13,4000,0) = 12.377 Table XVIII
A9, (38,0,4000,0) = - .020 Table XIX
£8,(38,13,10000,0) = + .010 Table XX

Substituting in equation (44)

4000
10000

6(38,13,4000,0) = 12.361 °C [12.363 direct calculation]

6(38,13,4000,0) = 12.377 - .020 + s77nn  -010

The potential temperature tables can be used to adiabatically adjust the
temperature t between pressure p and final pressure Ps- If pressure is

increasing, use the adiabatic warming Table XXI.

G(S,t,p,pf) =t -[6(35,t,0,p) - 9(35,t,0,pf)] (46)

For the adiabatic cooling case, use the potential temperature 6(35,t,p,0)
values of Table XVIII in equation (45). The general adiabatic adjustment
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formula between two pressure surfaces for the adiabatic warming is:

0(S,t,p,pe) = t - [6(S,t,0,p) - 6(s,t,0,p.)]

Example: adiabatic warming from pressure level p to Pg-

S =33, t=3°C, p = 3000 dbars, = 6000 dbars

Pe

6(35,3,0,3000) = 3.257; 0(35,3,0,6000) = 3.647
Ael(33,0,3000,0) =+ 0.01; 0(33,0,6000,0) = + 0.18

A62(33,3.0,10000,0) = - 0.002

Using equation (46)

3000
10000

3.257 - .01 + .002 (

0(33,3,0,3000) )

3.2476 °C  [3.2469]

6000
10000

6(33,3,0,6000) 3.647 - 0.18 + .002 *

Using equation (47)

0(33,3,3000,6000) = 3 - (3.248 - 3.630)

Freezing Point Temperature of Seawater

3.630 °C [3.6296 direct calculation]

(47)

3.382 °C [3.3784 °C direct calculation]

A formula for computing freezing point temperatures of seawater was

proposed by Millero (Millero and Leung, 1976) based on measurements by
Doherty and Kester (1974) and Fujino, Lewis and Perkin (1974) for the
pressure effect and adopted by the Joint Panel on Oceanographic Tables

and Standards (Annex 6 in Unesco, 1978). Table XXII gives freez-

ing point temperatures as a function of salinity and pressure.
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Sound Speed in Seawater

Sound speed has been measured for samples of standard seawater, dilu-
ted with pure water or concentrated by evaporation, by Chen and Millero
(1977). The formula developed from these measurements is consistent with
the new salinity scale and is in better agreement with values computed
from EO0S80 than the formulas given by Wilson (1960) and Del Grossc and
Mader (1972). Table XXIII gives the speed of sound in seawater as a
function of temperature and salinity at various pressure levels.

Pressure to Depth Conversion

Saunders and Fofonoff (1976) developed an accurate formula for preé—
sure to depth conversion using the hydrostatic equation and the Knudsen-
Ekman equation of state. The formula included variation of gravity with
latitude and depth. Depths estimated using the Saunders-Fofonoff formula
deviate by only 0.08 m at 5000 decibars and by 0.44 m at 10000 decibars
from estimates based on E0S80. However, for consistency, a new formula
based on EOS80 is used to compute values in Table XXIV. The formulation
described by Fofonoff and Millard (Unesco, 1983) is accurate to 0.1 m over
the pressure range 0 - 10000 decibars. Table XXIV contains depth values
in meters as a function of pressure in decibars and latitude in degrees.

Density to Salinity Conversion

If the salinity is required, the density algorithm can be inverted
numerically by an iterative computation. Glven density p, pressure, and

temperature t, the salinity S is found by inverting formula (48).

p = p(S,t,p) . (48)

1f a value Sn is known, the corresponding value of Py is found from (48).

As G will differ from p, a better approximation Sn+l is obtained from

the Taylor expansion of (48),

I _
7 Py 3S (Sn+l Sn)
.e. = - 3 .
i.e., sn+l sn + (p on)/ p/3S (49)
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This procedure is the standard Newton-Raphson iteration if the derivative
dp/3S is evaluated directly by differentiating the formula for p, as dis-
cussed for Tables IX and X. The numerical evaluation procedure 1s carried
out iteratively until the absolute value of Sn+

1
specified tolerance. A similar formula can be used to obtain salinity

differs from Sn within a

from specific volume anomaly. Tables XXV-XXVII were derived using this
method with a tolerance of S = .0001 used as a convergence criterion.
Tables XXV through XXVIII gives values of salinity with temperature for
various specific volume anomaly values (XXV) and density anomaly values
(XVI to XVIII) values in the oceanographic range. These tables are meant

to be used to create lines of constant density on T-S diagrams.
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APPENDIX I

Another definition of a specific volume anomaly in addition to g is

(103V(S,t,p) - 0.9) 103, m3/kg

v(S,t,p)

or

10%v(s,t,p) - 900

V(S,tsp)

where V(S,t,p) is the 1980 equation of state definition of specific
volume as given in equation (2). It is simply the specific volume times
lO6 minus 900 (in units of m3/kg). This anomaly is referred to as the
anomaly of specific volume in this text to distinquish it from & and is
used simply to reduce the number of digits. It originates from 0. Sund, was
introduced into the practice of dynamical computations by N. N. Zubov and
is exclusively used in the Soviet oceanographic practice (reported in
scientific publications, data banks, etc.).

The anomalies Y, v and § are interrelated by the following formulas

6
v(S,t,p) = 10 3 - 900 given in Table XXVII for p = 0.0
v(S,t,p) + 10
10° 3
Y(S,t,p) = - 10 given in Table XXVIII for p = 0.0

v(S,t,p) + 900
v(S,t,p) = (8(S,t,p) + 0.7266204)10°

The conversion of vy into & (at atmospheric pressure) is given by Table II;
Tables XXVIII and XXIX convert y into v and vice-versa; Table XXX is sim-
ilar to Tables XXIV and XXVI and is intended for plotting isosteres on
the T-S diagram.

Sund, 0. (1926) Graphical calculation of specific volume and dynamic
depth. J. du Conseil, 1(3).

Zubov, N. N. (1957) Oceanological Tables, 3rd Ed., Gidrometeoizdat,
Leningrad, 406 pages (in Russian).
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Density anomaly v(S,t,0) [kg/m?] at atmospheric pressure

Table 1

Salinity
Temp. °C 30.0 31.0 32.0 330 | 340 35.0 36.0 37.0 38.0 39.0 40.0
—20-- 24119 | 24932 | 25.745| 26.559 | 27.373 | 28.187 | 29.001 | 29.815 | 30.630 | 31.445 | 32.260
—1.9-- 24118 | 24931 | 25744 | 26.557 | 27.370 | 28.184 | 28998 | 29.812 | 30.626 | 31.441 | 32.256
—1.8-- 24116 | 24929 | 25.742 | 26.555 | 27.368 | 28.181 | 28.995 | 29.809 | 30.623 | 31.437 | 32.251
—-1.7-- 24115 | 24927 | 25740 26552 [ 27.365 | 28.178 | 28.991 | 29.805 | 30.619 | 31.433 | 32.247
—1.6--- 24114 | 24926 | 25.738| 26.550 | 27.363 | 28.175 | 28.988 | 29.801 | 30.614 | 31.428 | 32.242
—15--- 24112 | 24924 | 25736 | 26.547 | 27.360 | 28.172 | 28.984 | 29.797 | 30.610 | 31.423 | 32.237
—1.4-- 24111 ( 24,922 | 25.733| 26.545 | 27.357 | 28.169 | 28.981 | 29.793 | 30.606 | 31.419 | 32.232
—1.3--- 24109 | 24920 | 25731 | 26.542 | 27.353 | 28.165 | 28.977 | 29.789 | 30.601 | 31.414 | 32.227 .
—1.2----1 24107 | 24917 | 26.728 | 26.539 | 27.350 | 28.161 | 28.973 | 29.785 | 30.597 | 31.409 | 32.221
—1.1--- 24105 | 24915 25.725| 26.536 | 27.347 | 28.157 | 28.969 | 29.780 | 30.592 | 31.404 | 32.216
—1.0----1 24102 124812 | 25722 ) 26.532 | 27.343 | 28.154 | 28.964 | 29.776 | 30.587 | 31.398 | 32.210
—0.9----1 24100 | 24909 | 25.719 | 26.529 [ 27.339 | 28.149 | 28.960 | 29.771 | 30.582 | 31.393 | 32.205
—0.8----| 24.097 | 24907 | 25.716 | 26.525 | 27.335 | 28.145 | 28.955 | 29.766 | 30.577 | 31.388 | 32.199
—0.7- 24095 | 24903 | 25.712 | 26.522 | 27.331 | 28.141 | 28.951 | 29.761 [ 30571 | 31.382 | 32.193
—0.6----] 24092 | 24900 | 25.709 | 26.518 | 27.327 | 28.136 | 28.946 | 29.756 | 30.566 | 31.376 | 32.187
—0.5---- 1 24.089 | 24.897 | 25.705 | 26.514 | 27.323 | 28.132 | 28.941 | 29.750 | 30.560 | 31.370 | 32.180
—0.4--- 24.086 | 24.893 | 25.701 | 26.510 | 27.318 | 28.127 | 28.936 | 29.745 | 30.554 | 31.364 | 32.174
—03----| 24082 | 24890 | 25.698 | 26505 |27.314 | 28.122 | 28931 | 29.739 | 3065648 | 31.358 | 32.167
—0.2----1 24,079 | 24.886 | 25.693 | 26.501 | 27.309 | 28.117 | 28.925 | 29.734 | 30.542 | 31.351 | 32.161
—0.1---- | 24.075 | 24.882 | 25.689 | 26.496 | 27.304 | 28.112 | 28.920 | 29.728 | 30.536 | 31.345 | 32.154
0.0----] 24072 | 24878 | 25.685 | 26.492 | 27.299 | 28.106 | 28914 | 29.722 | 30.530 | 31.338 | 32.147
0.1--- 24.068 | 24.874 | 25.680 | 26.487 | 27.294 | 28.101 | 28908 | 29.716 | 30.524 | 31.332 | 32.140
02-- 24.064 | 24870 | 25.676 | 26.482 | 27.288 | 28.095 | 28.902 | 29.710 | 30.517 | 31.326 | 32.133
0.3--- 24.060 | 24.865 | 25.671| 26.477 | 27.283 | 28.090 | 28.896 | 29.703 | 30.510 | 31.318 | 32.126
0.4----1 24.055 | 24860 | 25.666 | 26.472 | 27.278 | 28.084 | 28.890 | 29.697 | 30.504 | 31.311 | 32.118
05----| 24051 | 24.856 | 25.661 | 26.466 | 27.272 | 28.078 | 28.884 | 29.690 | 30.497 | 31.303 | 32.111
0.6----| 24.046 | 24851 | 25.656 | 26.461 | 27.266 | 28.071 | 28.877 | 29.683 | 30.490 | 31.296 | 32.103
0.7----1 24.042 | 24846 | 25.650 | 26.455 | 27.260 | 28.065 | 28.871 | 29.676 | 30.482 | 31.289 | 32.095
0.8----1 24.037 | 24841 | 25.645 | 26.449 | 27.254 | 28.059 | 28.864 | 29.669 | 30.475 | 31.281 | 32.087
0.9--- 24.032 | 24.835 | 25.639 | 26.443 |1 27.248 | 28.052 | 28857 | 29.662 | 30.468 | 31.273 | 32.079
1.0---- [ 24.027 | 24.830 | 25.634 | 26.437 | 27.241 | 28.046 ( 28.850 | 29.655 { 30.460 | 31.265 | 32.071
1.9--- 24,021 | 24824 | 25628 | 26431 | 27.235 | 28.039 | 28.843 | 29.648 | 30.452 | 31.257 | 32.063-
1.2----]1 24016 | 24819 | 25.622 | 26.425 | 27.228 | 28.032 | 28.836 | 29.640 | 30.444 | 31.249 | 32.054
1.3--- 24.010 |1 24813 ] 25615 | 26.418 | 27.221 | 28.025 | 28.828 | 29.632 | 30.436 | 31.241 | 32.046
1.4--- 24.005 | 24.807 | 25609 | 26412 | 27.215 | 28.018 | 28.821 | 29.625 | 30.428 | 31.232 | 32.037
1.6---- | 23.999 | 24,801 | 25.603 | 26.405 | 27.208 | 28.010 | 28.813 | 29.617 | 30.420 | 31.224 | 32.028
1.6---- | 23.993 | 24.795 | 25.596 | 26.398 | 27.200 | 28.003 | 28.806 | 29.609 | 30.412 | 31.2156 | 32.019
1.7--- 23.987 | 24788 | 25590 | 26.391 [ 27.193 | 27.995 | 28.798 | 29.600 | 30.403 | 31.207 | 32.010
1.8----| 23.981 | 24782 | 25.583 | 26.384 | 27.186 | 27.988 | 28.790 | 29.592 | 30.395 | 31.198 | 32.001
1.9----] 23974 | 24775 | 25576 | 26.377 | 27.178 | 27.980 | 28.782 | 29.584 | 30.386 | 31.189 | 31.992
2.0-- 23968 | 24.768 | 256569 | 26.370 [ 27.171 | 27.972 | 28.773 | 29.575 | 30.377 | 31.180 | 31.982
2.1-- 23961 | 24.761 | 26,562 | 26.362 | 27.163 | 27.964 | 28.765 | 29.566 | 30.368 | 31.170 | 31.973
2.2---- | 23955 | 24.754 | 25.554 | 26.354 (27.165 | 27.955 | 28.756 | 29.558 | 30.359 | 31.161 | 31.963
2.3--- 23.948 | 24747 | 25.547 | 26.347 |27.147 | 27947 | 28.748 | 29.549 [ 30.350 { 31.151 | 31.953
2.4----1 23941 | 24740 | 25539 { 26.339 | 27.139 | 27.939 | 28.739 | 29540 | 30.341 | 31.142 | 31.943
2.5--- 23.934 124732 | 25,531 ] 26.331 |27.130 | 27.930 | 28.730 | 29.530 | 30.331 | 31.132 | 31.933
2.6-- 23.926 | 24725 | 25.524 | 26.323 | 27.122 | 27.921 | 28.721 {29521 |30.322 | 31.122 | 31923
2.7---- 123919 [ 24717 | 25516 | 26.314 |27.113 | 27913 | 28.712 | 29512 |30.312 [31.112 | 31913
2.8- 23.911 | 24709 | 25508 | 26.306 |27.105 | 27.904 | 28.703 | 29.502 | 30.302 | 31.102 | 31.903
2.9--- 23904 | 24.701 | 25.499 | 26.297 |27.096 | 27.894 | 28693 | 29.493 | 30.292 | 31.092 | 31.892
3.0---- | 23.896 | 24.693 | 25.491 | 26.289 |27.087 | 27.885 | 28.684 | 29.483 [ 30.282 | 31.082 | 31.881
3.1-- 23888 | 24685 | 25482 | 26.280 |27.078 | 27.876 | 28.674 | 29.473 | 30.272 | 31.071 | 31.871
3.2--- 23.880 | 24677 | 25.474 | 26.271 |27.069 | 27866 | 28.665 | 29.463 130262 |31.061 | 31.860
33-- 23872 | 24668 | 25465 | 26.262 (27.059 | 27.857 | 28.655 | 29.453 | 30.251 | 31.050 | 31.849
3.4--- 23.864 | 24660 | 25456 | 26.253 (27.050 | 27.847 | 28.645 | 29.442 | 30.241 | 31.039 | 31.838
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Table I (cont.)

Density anomaly v(S,t,0) [kg/m?] at atmospheric pressure

Salinity
Temp. °C | 30.0 31.0 320 33.0 34.0 35.0 36.0 37.0 38.0 390 40.0
3.5----| 23.855| 24.651| 25.447| 26244 | 27.040| 27.837{ 28.635| 29.432 | 30.230| 31.028| 31.827
3.6--- 23.847| 24.642] 25438| 26.234 | 27.031| 27.827| 28.624| 29.422| 30.219] 31.017| 31.815
3.7----| 23.838| 24633 25429| 26.225| 27.021}| 27817| 28.614| 29411 | 30.208| 31.006| 31.804
38----] 23829} 24624 25.420]| 26.215] 27.011] 27.807| 28604} 29400 ] 30.197| 30995| 31.792
39----| 23.820| 24615| 25.410] 26.2056| 27.001| 27.797| 28.593| 29.389| 30.186| 30.983| 31.781
4.0----| 23811} 24606| 25400} 26.195| 26.991| 27.786| 28.582| 29.378 | 30.175| 30972 | 31.769
4.1----| 23.802| 24.596| 25.391| 26.185| 26.980| 27.776| 28.571| 29.367 | 30.163 | 30.860] 31.757
42----1 23.793] 24587 25.381| 26.175| 26.970] 27.765| 28.560| 29.356 | 30.152 | 30.948| 31.745
4.3----| 23.783| 24577 25.371| 26.165 | 26.960| 27.754| 28549 | 29.345| 30.140| 30.936| 31.733
4.4----| 23.774| 24567 | 25361| 26.155-| 26.949| 277431 28538 29.333 | 30.129| 30.924| 31.720
45----1 23.764| 24557 25.351| 26.144 | 26.938| 27.732| 28.527| 29.322 | 30.117 | 30.912| 31.708
4.6----| 23.7641 24547 | 25.340| 26.134 | 26927 | 27.721| 28515 29.310| 30.105| 30.900| 31.696
4.7----| 23.744| 24537 | 25.330| 26.123 | 26916 27.710| 28.504 | 29.298 | 30.093| 30.888| 31.683
48----]1 23734} 24527 256.319| 26.112 | 26.905| 27.699| 28492 | 29.286 | 30.081 | 30.875] 31.670
49----1 23.724) 24516] 25.308) 26.101 | 26.894 | 27.687 | 28.481| 29.274 | 30.068 | 30.863| 31.658
5.0--- 23.714| 24506 | 25.298( 26.090 | 26.883 | 27.675| 28.469| 29.262 | 30.056 | 30.850| 31.645
5.1----| 23.703| 24.495| 25.287| 26079 | 26.871| 27.664 | 28.457 | 29.250 | 30.043 | 30.837| 31.632
5.2----| 23.693| 24.484| 25.276| 26.067 | 26.860] 27.652 | 28445 | 29.238 | 30.031 | 30.824| 31.618
5.3----| 23.682| 24.473| 26.264| 26.056 | 26.848 | 27.640| 28.432 | 29.225 | 30.018 | 30.811 | 31.605
5.4----| 23.671| 24462 | 25253| 26.044 | 26.836 | 27.628 | 28.420| 29.212 | 30.005| 30.798 | 31.692
65----1 23.661| 24.451| 25.242| 26.033 | 26.824 | 27.616 | 28.408 | 29.200 | 29.992 | 30.785| 31.5678
5.6----| 23.650 ] 24.440| 25.230| 26.021 | 26.812| 27.603 | 28.395| 29.187 | 29.979| 30.772| 31.565
5.7----| 23.638| 24428 25.219| 26.009 | 26.800| 27.591 | 28.382 | 29.174 | 29.966 | 30.758 | 31.5651
5.8-- 23.627 | 24417 ] 25207 | 25997 | 26.788 | 27.578 | 28.369 | 29.161 | 29.953 | 30.745| 31.537
59----| 23.616] 24.405] 25.195| 25985 | 26.775| 27.566 | 28.357 | 29.148 | 29938 | 30.731 | 31.523
6.0----| 23.604 | 24.393| 25.183| 25973 | 26.763 | 27.563 | 28.344 | 29.135 | 29.926 | 30.717 | 31.509
6.1----| 23.5693 | 24.382| 25.171| 25960 | 26.750| 27.540 | 28.330 | 29.121 | 29.912 | 30.704 | 31.495
6.2----] 23581 | 24370 25.1569| 25948 | 26.737 | 27.527 | 28.317 | 29.108 | 29.898 | 30.690 | 31.481
6.3----] 23.569 | 24.358| 25.146| 25.935 | 26.724 | 27.514 | 28.304 | 29.094 | 29.885 | 30.675 | 31.467
6.4----| 23.557 | 24.345| 25.134| 25922 | 26.711 | 27501 | 28.290 | 29.080 | 29.871 | 30.661 | 31.452
6.5---- | 23.545 | 24.333| 25.121| 25910 | 26.698{ 27.487 | 28.277 | 29.066 | 29.857 | 30.647 } 31.438
6.6---- | 23.5633 | 24321 | 25.108| 25.897 | 26.685 | 27.474 | 28.263 | 29.053 | 29.842 | 30.632 | 31.423
6.7----| 23.521 | 24.308 | 25.096| 25.884 | 26.672 | 27.460 | 28.249 | 29.039 | 29.828 | 30.618 | 31.408
6.8----] 23.508 | 24.295| 25.083| 25.870 | 26.658 | 27.447 | 28.235 | 29.024 | 29.814 | 30.603 | 31.393
6.9----| 23.496 | 24.282| 25.070| 25.857 | 26.645| 27.433 | 28.221 | 29.010 | 29.799 | 30.589 | 31.378
7.0----| 23.483 | 24270 25.057| 25.844 | 26.631 ) 27.419 | 28.207 | 28.996 | 29.785 | 30.574 | 31.363
7.1--—-| 23.470 | 24257 | 25.043| 25830 | 26.617 | 27.405 | 28.193 | 28.981 | 29.770 | 30.559 | 31.348
7.2----] 23.457 | 24243 | 25.030| 25817 | 26.604 | 27.391 | 28.179 | 28.967 | 29.755 | 30.544 | 31.333
7.3----| 23.444 | 24230 | 25.016| 25803 | 26.690 | 27.377 | 28.164 | 28.952 | 29.740 | 30.529 | 31.317
7.4--- 23.431 | 24217} 25.003| 25.789 | 26.576 | 27.362 | 28.150 | 28.937 | 29.725 | 30.513 | 31.302
7.5--—-| 23418 | 24.203 | 24989 | 25775 | 26.661 | 27.348 | 28.135 | 28.922 | 29.710 | 30.498 | 31.286
7.6----| 23.405 1 24.190 | 24975 25.761 | 26.647 | 27.333 | 28.120 | 28.907 | 29.695 | 30.482 | 31.270
7.7--—-] 23.391 | 24.176 | 24961 ]| 25.747 | 26.533 | 27.319 | 28.105 | 28.892 | 29.679 | 30.467 | 31.255
7.8--- 23378 | 24.162 | 24947 | 25.733 | 265618 | 27.304 | 28.090 | 28.877 | 29.664 | 30.451 | 31.239
79----1 23.364 | 24148 | 24933 | 25718 | 26603 | 27.289 | 28.075 | 28.862 | 29.648 | 30.435 | 31.223
80---- | 23.350 | 24.134 | 24919 25.704 | 26.489 | 27.274 | 28.060 | 28.846 | 29.633 | 30.419 | 37.207
8.1----] 23336 | 24120 | 24904 | 25.689 | 26.474 | 27.259 | 28.045 | 28.831 | 29.617 | 30.403 | 31.190
8.2----| 23.322 | 24106 | 24890 | 25674 | 26.459 | 27.244 | 28.029 | 28.815 | 29.601 | 30.387 | 31.174
8.3----| 23.308 | 24.092 | 24875 | 25.659 | 26.444 | 27.229 | 28.014 | 28.799 | 29.5685 | 30.371 | 31.1567
84----| 23294 | 24.077 | 24861 | 25.645 | 26.429 | 27.213 | 27.998 | 28.783 | 29.562 | 30.355 | 31.141
8.5--- 23279 | 24062 | 24.846 | 25.629 | 26.413 ) 27.198 | 27.982 | 28.767 | 29.553 | 30.338 | 31.124
8.6---- | 23265 | 24.048 | 24831 | 25.614 | 26.398 | 27.182 | 27966 | 28.751 | 29.5636 | 30.322 | 31.108
8.7----| 23250 | 24.033 | 24816 | 25599 | 26.383 | 27.166 | 27.951 | 28.735 | 29.520 | 30.305 | 31.091
8.8---- | 23.236 | 24018 | 24801 | 25.584 | 26.367 | 27.151 | 27.934 | 28.719 | 29.503 | 30.288 | 31.074
89----| 23221 | 24003 | 24.785 | 26.568 | 26.351 | 27.135 | 27.918 | 28.702 | 29.487 | 30.272 | 31.057
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Density anomaly v(S,t,0) [kg/m3] at atmospheric pressure

Table I (cont.)

Salinity
Temp. °C 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0

9.0---- | 23.206 | 23.988 | 24.770 | 25.553 | 26.335 | 27.119 | 27.902 | 28.686 | 29.470 | 30.255 | 31.040

9.1---- | 23.191 | 23.973 | 247565 | 25.537 |26.319 | 27.102 | 27.886 | 28.669 | 29.453 | 30.238 | 31.022

9.2---- | 23.176 | 23.957 | 24.739 | 25.521 |26.303 | 27.086 | 27.869 | 28.653 | 29.436 | 30.220 | 31.005

9.3---- | 23.161 | 23.942 | 24.723 | 25.505 |26.287 | 27.070 | 27.853 | 28.636 |29.419 | 30.203 | 30.987

94---- | 23.145 { 23.926 | 24,708 | 25.489 |26.271 | 27.053 | 27.836 | 28.619 | 29.402 | 30.186 | 30.970

9.5---- | 23.130 | 23911 | 24692 | 25.473 | 26.255 | 27.037 | 27.819 | 28.602 | 29.385 | 30.168 | 30.952

9.6---- | 23.114 | 23.895 | 24.676 | 25.457 | 26.238 | 27.020 | 27.802 | 28.585 | 29.368 | 30.151 | 30.934

9.7---- | 23.099 | 23.879 | 24.660 | 25.441 |26.222 | 27.003 | 27.785 | 28.568 | 29.350 | 30.133 | 30917

9.8---- | 23.083 | 23.863 | 24.643 | 25.424 | 26.205 | 26.986 | 27.768 | 28.550 | 29.333 | 30.115 | 30.899

9.9-- 23.067 | 23.847 | 24.627 | 25.408 | 26.188 | 26.969 | 27.751 | 28.533 | 29.315 | 30.098 | 30.881
10.0---- | 23.051 | 23.831 | 24611 | 25.391 |26.171 | 26.952 | 27.734 | 28.515 |29.297 | 30.080 | 30.862
10.1-- 23.035 | 23.814 | 24594 | 25.374 |26.155 | 26.935 | 27.716 | 28.498 | 29.279 | 30.062 | 30.844
10.2---- | 23.019 | 23.798 | 24578 | 25.357 |26.137 | 26.918 | 27.699 [ 28.480 |29.262 | 30.043 | 30.826
10.3---- | 23.003 | 23.782 | 24561 | 25.340 |26.120 | 26.901 | 27.681 | 28.462 |29.244 | 30.025 | 30.807
10.4- 22986 | 23.765 | 24.544 | 25.323 |26.103 | 26.883 | 27.663 | 28.444 | 29.225 | 30.007 | 30.789
10.5---- | 22.970 | 23.748 | 24.527 | 25.306 |26.086 | 26.865 | 27.646 | 28.426 [29.207 | 29.988 | 30.770
10.6-- 22.953 [ 23.731 | 24510 | 25.289 [26.068 | 26.848 | 27.628 | 28.408 (29.189 | 29.970 | 30.751
10.7---- | 22.936 | 23.714 | 24.493 | 25.272 |26.051 | 26.830 | 27.610 | 28.390 |29.170 | 29.951 | 30.733
10.8---- | 22.919 | 23.697 | 24.476 | 25.254 |26.033 | 26.812 | 27.592 | 28.372 |29.152 | 29.933 | 30.714
10.9---- | 22.903 [ 23.680 | 24.458 | 25.236 |26.015 | 26.794 | 27.573 | 28.353 | 29.133 | 29.914 [ 30.695
11.0---- | 22.886 | 23.663 | 24.441 | 25.219 |25.997 | 26.776 | 27.5565 | 28.335 |29.115 | 29.895 | 30.675
11.1---- | 22.868 | 23.646 | 24.423 | 25.201 |25.979 | 26.7568 | 27.537 | 28.316 [29.096 | 29.876 | 30.656
11.2---- | 22.851 | 23.628 | 24.406 | 25.183 | 25.961 | 26.740 | 27.518 | 28.297 |29.077 | 29.857 | 30.637
11.3--—- { 22.834 | 23.611 | 24.388 | 25.165 | 25943 | 26.721 | 27.500 | 28.279 | 29.058 | 29.837 | 30.618
11.4---- | 22.816 | 23.593 | 24.370 | 25.147 |25.925 | 26.703 | 27.481 | 28.260 (29.039 | 29.818 | 30.598
11.5---- | 22.799 | 23576 | 24.352 | 25.129 | 25.906 | 26.684 | 27.462 | 28.241 [29.020 | 29.799 | 30.578
11.6---- | 22.781 | 23.557 | 24.334 | 25.111 | 25.888 | 26.665 | 27.443 | 28.222 |29.000 | 29.779 | 30.559
11.7---- | 22.763 | 23.539 | 24.316 | 25.092 |25.869 | 26.647 | 27.424 | 28.202 (28.981 | 29.760 | 30.539
11.8---- | 22.746 | 23.521 | 24.297 | 25.074 [25.851 | 26.628 | 27.405 | 28.183 | 28961 | 29.740 | 30.519
11.9---- | 22.728 | 23.503 | 24.279 | 26.055 |25.832 | 26.609 | 27.386 | 28.164 |28.942 |29.720 | 30.499
12.0--—- | 22.710 | 23.485 | 24.261 | 25.037 |25.813 | 26.590 | 27.367 | 28.144 |28.922 | 29.700 | 30.478
12.1---- | 22.691 | 23.467 | 24.242 | 25.018 |25.794 | 26.571 | 27.347 | 28.125 |28.902 | 29.680 | 30.459
12.2---- | 22.673 | 23.448 | 24.223 | 24999 |25.775 | 26.551 | 27.328 | 28.105 |28.882 | 29.660 | 30.438
12.3---- | 22.655 | 23.430 | 24.205 | 24980 [25.756 | 26.532 | 27.308 | 28.085 |28.862 |29.640 | 30.418
12.4---- | 22.636 | 23.411 | 24186 | 24961 |25.736 | 26.512 | 27.289 | 28.065 |28.842 | 29.620 | 30.398
12.5---- | 22.618 | 23.392 | 24.167 | 24942 [|25.717 | 26.493 | 27.269 | 28.045 |28.822 | 29.5699 | 30.377
12.6---- | 22.599 | 23.373 | 24.148 | 24922 |25.698 | 26.473 | 27.249 | 28.025 |28.802 | 29.579 | 30.356
12.7-- 22.580 | 23.354 |24.129 | 24903 (25678 | 26.453 | 27.229 | 28.005 |28.782 | 29.558 | 30.336
12.8- 22,561 |23.335 | 24.109 | 24.884 |25.658 | 26.434 | 27.209 | 27.985 |28.761 |29.5638 | 30.315
12.9--—- | 22,542 | 23.316 | 24.090 | 24.864 | 25639 | 26.414 | 27.189 | 27.965 |28.741 | 29.5617 | 30.294
13.0---- | 22.623 | 23.297 | 24070 | 24.844 |25.619 | 26.394 | 27.169 | 27.944 [28.720 | 29.496 | 30.273
13.1---- | 22.504 | 23.277 | 24.051 | 24825 [25.6599 | 26.373 | 27.148 | 27.924 |28.699 | 29475 | 30.252
13.2---- | 22.485 | 23.258 | 24.031 | 24.805 [25.579 | 26.353 | 27.128 | 27.903 |28.678 | 29.454 | 30.231
13.3--- | 22.466 | 23.238 | 24.011 | 24.785 (25559 | 26.333 | 27.107 | 27.882 |28.658 |29.433 | 30.209
13.4---- | 22.446 | 23.219 | 23992 | 24765 |25.538 | 26.312 | 27.087 |27.861 |28.637 |298.412 | 30.188
13.5---- | 22.427 [23.199 | 23.972 | 24.745 (25518 | 26.292 | 27.066 | 27.841 |28.616 | 29.391 [ 30.167
13.6- 22.407 |23.179 | 23.952 | 24.724 |25.498 | 26.271 | 27.045 | 27.820 |28.594 |29.369 | 30.145
13.7--—- | 22.387 | 23.1569 | 23.931 | 24.704 |25.477 | 26.251 | 27.024 | 27.798 |28.573 |29.348 | 30.123
13.8-- 22.367 | 23.139 | 23.911 | 24.684 [25457 | 26.230 |27.003 | 27.777 |28.552 [29.326 | 30.102
13.9---- | 22347 [23.119 {23.891 | 24663 |25.436 | 26.209 | 26.982 | 27.756 (28.530 |29.305 | 30.080
14.0---- | 22.327 | 23.099 | 23870 | 24643 |25.415 | 26.188 | 26.961 | 27.735 | 28.509 |29.283 | 30.058
14.1---- | 22.307 | 23.078 | 23850 | 24.622 |25.394 | 26.167 | 26.940 | 27.713 [28.487 [29.261 | 30.036
14.2---- | 22.287 | 23.058 | 23.829 | 24.601 [25.373 | 26.146 | 26.918 | 27.692 (28.465 |29.239 | 30.014
14.3---- | 22.267 | 23.037 | 23.809 | 24580 |25.352 | 26.124 | 26.897 | 27.670 |28.443 |29.217 | 28.991
14.4---- | 22.246 [ 23017 | 23.788 { 24559 |25.331 | 26.103 | 26.875 | 27.648 |28.421 [29.195 | 29.969
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Table I (cont.)

Density anomaly v(S,t,0) [kg/m?] at atmospheric pressure

Salinity

Temp. °C | 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0

145--—- | 22.226 | 22.996 | 23.767 | 24538 | 25.310 | 26.081 | 26.854 | 27.626 | 28.399 | 29.173 | 29.947
14.6--—- | 22205 | 22975 | 23.746 | 24517 | 25.288 | 26.060 | 26.832 | 27.604 | 28.377 | 29.151 | 29.924
14.7---- 1 22.184 | 22.954 | 23.725 | 24.496 | 25.267 | 26.038 | 26.810 | 27.582 | 28.356 | 29.128 | 29.902
14.8---- | 22.164 | 22.933 | 23.704 | 24.474 125245 | 26.017 | 26.788 | 27.560 | 28.333 | 29.106 | 29.879
14.9---- | 22.143 | 22.912 | 23.682 | 24.453 | 25.224 | 25.995 | 26.766 | 27.538 | 28.310 | 29.083 | 29.856

15.0---- | 22.122 | 22.891 | 23.661 | 24.431 | 25.202 | 25973 | 26.744 | 27.516 | 28.288 | 29.061 | 29.834
16.1---- | 22.101 | 22.870 | 23.640 | 24.410 | 25.180 | 25.951 | 26.722 | 27.493 | 28.265 | 29.038 | 29.811
156.2---- | 22.079 | 22.848 | 23.618 | 24.388 | 25.158 | 25929 | 26.700 | 27.471 | 28.243 | 29.015 | 29.788
15.3---- | 22.068 | 22.827 | 23.596 | 24.366 | 25.136 | 25.906 | 26.677 | 27.448 | 28.220 | 28.992 | 29.765
15.4---- | 22.037 | 22.805 | 23.575 | 24.344 | 25.114 | 25.884 | 26.655 | 27.426 | 28.197 | 28.969 | 29.741

15.5---- | 22.015 | 22.784 | 23.553 | 24.322 | 25.092 | 25862 | 26.632 | 27.403 | 28.174 | 28.946 | 29.718
15.6---- | 21.994 | 22.762 | 23.5631 | 24.300 | 25.069 | 25.839 | 26.610 | 27.380 | 28.151 | 28.923 | 29.695
165.7---- ] 21972 | 22.740 | 23.509 | 24.278 | 25047 | 25817 | 26.587 | 27.357 | 28.128 | 28.900 | 29.671
15.8--—- | 21.950 | 22.718 | 23.487 | 24.255 | 25.025 | 25.794 | 26.564 | 27.334 | 28.105 | 28.876 | 29.648
15.9---- | 21.928 | 22.696 | 23.464 | 24.233 | 25.002 | 25.771 | 26.541 | 27.311 | 28.082 | 28.853 | 29.624

16.0---- | 21.906 | 22.674 | 23.442 | 24211 | 24979 | 25.748 | 26.518 | 27.288 | 28.058 | 28.829 | 29.600
16.1---- | 21.884 | 22.652 | 23.420 | 24.188 | 24957 | 25.726 | 26.495 | 27.265 | 28.035 | 28.806 | 29.577
16.2---- | 21.862 | 22.630 | 23.397 | 24.165 | 24.934 | 25.703 | 26.472 | 27.241 | 28.011 | 28.782 | 29.5663
16.3--—- | 21.840 | 22.607 | 23.375 | 24.143 | 24.911 | 25.679 | 26.449 | 27.218 | 27.988 | 28.7568 | 29.529
16.4-—-- | 21.818 | 22.685 | 23.352 | 24.120 | 24.888 | 25.656 | 26.425 | 27.194 | 27.964 | 28.734 | 29.505

16.6---- | 21.795 | 22562 | 23.329 | 24.097 | 24.865 | 25.633 | 26.402 | 27.171 | 27.940 | 28.710 | 29.481
16.6---- | 21.773 | 22.539 | 23.306 | 24.074 | 24.841 | 26,610 { 26.378 | 27.147 | 27.916 | 28.686 | 29.456
16.7---- | 21.750 | 22.5617 | 23.283 | 24.051 |24.818 | 25.586 | 26.355 | 27.123 | 27.892 | 28.662 | 29.432
16.8---- | 21.727 | 22.494 | 23.260 | 24.027 | 24.795 | 25.563 | 26.331 | 27.099 | 27.868 | 28.638 | 29.408

16.9---- | 21.705 | 22.471 | 23.237 | 24.004 |24.771 | 25,539 | 26.307 | 27.075 | 27.844 { 28.614 | 29.383
17.0---- | 21.682 | 22.448 | 23214 | 23.981 | 24.748 | 256,515 | 26.283 | 27.051 | 27.820 | 28.589 | 29.359
17.1--—- | 21.659 | 22.425 | 23.191 | 23.957 | 24.724 | 25.491 | 26.259 | 27.027 | 27.796 | 28.565 | 29.334
17.2--—- | 21.636 | 22.401 | 23.167 | 23.934 | 24.700 | 25.468 | 26.235 | 27.003 |27.771 | 28.540 | 29.309
17.3--—- | 21613 | 22.378 | 23.144 | 23910 | 24.677 | 25.444 | 26211 | 26.979 | 27.747 | 28.515 | 29.284

17.4---- | 21.589 | 22.355 | 23.120 | 23.886 |24.653 | 25.419 | 26.187 | 26.954 | 27.722 | 28.491 | 29.260

17.5-—-- | 21.566 | 22.331 | 23.097 | 23.862 | 24.629 | 25.395 | 26.162 | 26.930 | 27.698 | 28.466 | 29.235
17.6---- | 21.543 | 22.308 | 23.073 | 23.839 | 24.605 | 25.371 | 26.138 | 26.905 | 27.673 | 28.441 | 29.209
17.7---- | 21,5619 | 22.284 | 23.049 | 23.814 | 24.580 | 25.347 | 26.113 | 26.880 | 27.648 | 28.416 | 29.184
17.8---- | 21.496 | 22.260 | 23.025 | 23.790 | 24.556 | 25.322 | 26.089 | 26.856 | 27.623 | 28.391 | 29.159
17.9---- | 21.472 | 22.236 | 23.001 | 23.766 |24.532 | 25.298 { 26.064 | 26.831 | 27.5698 | 28.366 | 29.134

18.0--- | 21.448 | 22.212 1 22.977 | 23.742 | 24507 | 25.273 | 26.039 | 26.806 |27.573 | 28.340 | 29.108
18.1---- | 21.424 | 22.188 | 22.953 | 23.718 | 24.483 | 25.248 | 26.014 | 26.781 | 27.548 | 28.315 | 29.083
18.2---- | 21.400 | 22.164 | 22.928 | 23.693 | 24.458 | 25.224 | 25.990 | 26.756 | 27.523 | 28.290 | 29.057
18.3---- | 21.376 | 22.140 | 22.904 | 23.669 | 24.433 | 25.199 | 25.964 | 26.731 | 27.497 | 28.264 | 29.032
18.4-—-- | 21.352 | 22.116 | 22.880 | 23.644 | 24.409 | 25.174 | 25.939 | 26.705 | 27.472 | 28.239 | 29.006

18.5--—- | 21.328 | 22.091 | 22.855 | 23.619 |24.384 | 25.149 | 25.914 | 26.680 | 27.446 | 28.213 | 28.980
18.6---—- | 21.303 | 22.067 | 22.830 | 23.594 |24.359 | 26.124 | 25.889 | 26.655 | 27.421 | 28.187 | 28.954
18.7--—- | 21.279 | 22.042 | 22.806 | 23.570 | 24.334 | 25.098 | 25.864 | 26.629 | 27.395 | 28.161 | 28.928
18.8---- | 21.2565 | 22.018 | 22.781 | 23.545 |24.309 | 25.073 | 25.838 | 26.603 | 27.369 | 28.135 | 28.902

18.9---- | 21.230 | 21.993 22:756 23.520 | 24.283 | 25.048 | 25.813 | 26.578 | 27.343 | 28.109 | 28.876
19.0--—- | 21.205 | 21.968 | 22.731 | 23.494 | 24.258 | 26.022 | 25.787 | 26.552 [27.317 | 28.083 | 28.850
19.1--—— | 21.181 | 21.943 | 22.706 | 23.469 |24.233 | 24997 | 25.761 | 26.526 |27.291 | 28.057 | 28.823
19.2---- | 21.156 { 21.918 | 22.681 | 23.444 |24.207 | 24.971 | 25.735 | 26.500 |27.265 | 28.031 | 28.797

19.3-— | 21.131 | 21.893 | 22.655 | 23.418 | 24.182 | 24945 | 256.710 | 26.474 | 27.239 | 28.004 | 28.770
19.4--- | 21.106 | 21.868 | 22.630 | 23.393 | 24.156 | 24.920 | 25.684 | 26.448 | 27.213 | 27.978 | 28.744

19.56---- | 21.081 | 21.843 | 22.605 | 23.367 [24.130 | 24.894 | 25.658 | 26.422 (27.186 | 27.952 | 28.717
19.6-—- | 21.056 | 21.817 | 22679 | 23.342 |24.104 | 24.868 | 26.631 | 26.395 | 27.160 | 27.925 | 28.690
19.7--— | 21.030 | 21.792 | 22.554 | 23.316 |24.079 | 24.842 | 25.605 | 26.369 |27.133 | 27.898 | 28.663
19.8---- | 21.005 | 21.766 | 22.628 | 23.290 | 24.053 | 24.816 | 25579 | 26.343 | 27.107 | 27.871 | 28.637
19.9----1 20.979 | 21.741 | 22.502 | 23.264 |24.027 | 24.789 | 25.552 | 26.316 | 27.080 |27.845 | 28.610
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Table I (cont.)

Density anomaly v(S,t,0) [kg/m3] at atmospheric pressure

Salinity

Temp. °C | 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0

20.0---- [ 20.954 | 21.716 | 22.476 | 23.238 | 24.000 | 24.763 | 25.526 | 26.290 | 27.053 | 27.818 | 28.583

201---- 1 20.928 | 21.689 | 22.450 | 23.212 | 23.974 | 24.737 | 25.499 | 26263 | 27.027 | 27.791 | 28555
20.2---- 1 20.903 | 21.663 | 22.424 | 23.186 | 23.948 | 24.710 | 25.473 | 26.236 | 27.000 | 27.764 | 28 528
20.3---- | 20.877 | 21.637 | 22398 | 23.160 | 23921 | 24.684 | 25.446 | 26.209 | 26.973 | 27.736 | 28.501

204---- 1 20.851 | 21611 | 22.372 | 23.133 | 23.895 | 24.657 | 25.419 | 26.182 | 26.945 | 27.709 | 28.473

20.5---- | 20825 | 216585 | 22.346 | 23.107 | 23.868 | 24.630 | 25.392 | 26.155 | 26.918 | 27.682 | 28.446
20.6---- | 20.799 | 21659 | 22.319 | 23.080 |23.842 | 24.603 | 25.365 | 26.128 | 26.891 | 27.654 | 28.418

20.7---- 1 20.773 | 21,633 | 22.293 | 23.054 | 23.815 | 24576 | 25.338 | 26.101 | 26.864 | 27.627 | 28.391
20.8---- | 20.746 | 21.5606 | 22.266 | 23.027 |23.788 | 24,649 | 25.311 | 26.074 | 26.836 | 27.599 | 28.363
20.9---- [ 20.720 | 21.480 | 22.240 | 23.000 (23.761 | 24522 | 25.284 | 26.046 | 26.809 | 27.572 | 28.335
21.0---- | 20.694 | 21.453 | 22.213 | 22.973 [23.734 | 24.495 | 25257 | 26.019 | 26.781 | 27.544 | 28.307
21.1---- 1 20.667 | 21427 | 22.186 | 22.947 |23.707 | 24.468 | 25.229 | 25.991 | 26.754 | 27.516 | 28.279
212---- 120641 | 21400 | 22.159 | 22.920 |23.680 | 24.441 | 25202 | 25.964 | 26.726 | 27.488 | 28251
21.3---- 120614 | 21.373 | 22.133 | 22.892 (23.653 | 24.413 | 25.174 | 25.936 |26.698 | 27.460 | 28.223

21.4---- | 20587 | 21.346 | 22.106 | 22865 |23.625 | 24.386 | 25.147 | 25.908 | 26.670 | 27.432 | 28.195

21.5---- 1 20.560 | 21.319 | 22.078 | 22.838 |23.598 | 24.358 | 25.119 | 25.880 | 26.642 | 27.404 | 28.167
21.6---- 1 20.634 | 21.292 | 22.051 | 22.811 |23.570 | 24.331 | 25.091 | 25.852 | 26.614 |27.376 | 28.138
21.7---- |1 20.507 | 21.265 | 22.024 | 22.783 |23.5643 | 24.303 | 25.063 | 25.824 |26.586 | 27.348 | 28.110
21.8----120.479 | 21.238 | 21.997 | 22.756 [23.515 | 24.275 | 25.036 | 25.796 |26.558 | 27.319 | 28.081
21.9---- 120452 [21.211 | 21.969 | 22.728 |23.487 | 24.247 | 25.007 | 25.768 |26.529 | 27.291 | 28.053

22.0---- | 20.425 | 21.183 | 21.942 | 22.700 [23.460 |24.219 | 24.979 | 25.740 |26.501 | 27.262 | 28.024

22.1---- 1 20.398 | 21.156 [ 21.914 | 22.673 |23.432 | 24.191 | 24951 | 25712 |26.472 |27.234 | 27995
22.2---- 120370 | 21.128 | 21.886 | 22.645 |23.404 | 24.163 {24923 | 25683 |26.444 | 27205 | 27.967
22.3---- 1 20.343 | 21.100 | 21.858 | 22.617 |23.376 | 24.135 | 24.895 | 25.655 [26.415 [27.176 | 27.938

22.4--- 120315 | 21.073 | 21.831 | 22.589 [23.348 | 24.107 | 24.866 | 25.626 [26.386 |27.147 | 27.909

22.5---- [ 20.288 | 21.045 | 21.803 | 22.561 [23.319 | 24.078 | 24.838 | 25,597 [26.358 | 27.118 | 27.880
22.6---- [ 20.260 | 21.017 | 21.775 | 22.5633 [23.291 | 24.050 | 24.809 | 25569 |26.329 |27.089 |27.850
22.7---- | 20.232 [ 20.989 | 21.747 | 22.504 |23.263 | 24.021 | 24.780 | 25540 [26.300 [27.060 | 27.821
22.8---- [ 20.204 | 20961 | 21.718 | 22.476 |23.234 | 23.993 | 24.752 | 25511 [26.271 [27.031 [27.792
22.9---- 120176 (20933 | 21.690 | 22.448 123206 |23.964 | 24,723 | 25482 |26.242 |[27.002 | 27.762

23.0---- | 20.148 [ 20.905 | 21.662 | 22.419 |23.177 |23.935 |24.694 [25453 [26.213 |[26.973 |27.733
23.1---- [ 20120 (20876 | 21.633 | 22.391 |23.148 | 23.906 |24.665 |25.424 |26.183 |26.943 | 27.703
23.2---- [ 20.092 [20.848 | 21.605 | 22.362 [23.119 [23.877 | 24636 | 25395 |26.154 (26914 |27674
23.3---- | 20.063 | 20.820 | 21.576 | 22.333 [23.091 |23.848 | 24.607 |25.365 [26.124 |[26.884 |27.644
234---- [20.035 [20.791 | 21.547 | 22.304 |23.062 [23.819 | 24577 |25.336 (26.095 |[26.854 |27.614

23.5---- [ 20.006 {20.762 }21.519 | 22.275 |23.033 | 23.790 |24.548 |25.307 |26.065 |26.825 |27.584

23.6---- | 19.978 |20.734 |21.490 | 22.246 [23.003 | 23.761 |24.519 [25277 [26.036 |[26.795 | 27.555
23.7---- |1 19.949 [20.705 | 21.461 | 22.217 [22.974 |23.732 | 24489 |25.247 [26.006 |26.765 |27.525
238---- [ 19.921 [20.676 |21.432 | 22.188 [22.945 |23.702'|24.460 |25218 [(25976 |26.735 | 27.494
23.9---- 1 19.892 | 20.647 |21.403 | 22.159 [22.916 [23.673 |24.430 (25188 |25.946 [26.705 |27.464
24.0---- | 19.863 |20.618 |21.374 | 22.130 |22.886 |23.643 24400 (25158 [25916 |[26.675 [27.434
24.1---- | 19.834 | 205689 |21.344 | 22,100 [22.857 |23.613 [24.371 [25.128 |25.886 |26.645 |27.404
24.2---- 119.805 |20.560 [21.315 | 22.071 [22.827 |23.584 |24.341 |25098 |25856 |26.615 |27.373
24.3---- | 19.776 |20.5630 [21.286 | 22.041 [22.797 |23.554 |24.311 [25.068 |25.826 |26.584 [27.343
24.4---- 119.746 |20.501 |21.256 | 22.012 |22.768 |23.524 |24.281 |25.038 |25.796 |26.554 [27.312
245---- 119.717 20472 (21.227 | 21.982 (22.738 |23.494 |24.251 |25.008 {25.765 |26.523 |27.282
24.6---- 1 19.688 |20.442 [21.197 | 21.952 (22708 |23.464 |24.220 |24.977 |25.735 |26.493 |27.251
24.7---- 119.658 |20.413 121.167 | 21.922 |22.678 |23.434 |24.190 |24947 |25.704 |26.462 |27.220
24.8---- 119.629 (20.383 [21.137 | 21.892 |22.648 |23.404 |24.160 |24917 |25.674 |26.431 [27.189
24.9---- 119.599 |20.353 [21.108 | 21.862 |22.618 |23.373 |24.130 |24.886 |25.643 |26.401 [27.158
250---- 1 19.5669 |20.323 |21.078 | 21.832 [22.587 [23.343 [24.099 |24855 (25612 |26.370 [27.127
251---- 1 19.540 [20.293 |21.048 | 21.802 [22.557 |23.313 [24.068 |24.825 |25582 [26.339 |27.096
25.2---- 119510 (20.263 (21017 | 21.772 122527 [23.282 [24.038 |24.794 |25551 |26.308 }27.065
253---- 119.480 |20.233 |20.987 | 21.742 |22.496 [23.252 |24.007 |24.763 |25.520 |26.277 [27.034
25.4---- 119450 |20.203 |20.957 | 21.711 |22.466 [23.221 (23976 |24.732 {25489 |26.245 |27.003
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Table I (cont.)

Density anomaly v(S,t,0) [kg/m?] at atmospheric pressure

Salinity
Temp. °C 30.0 31.0 32.0 330 34.0 35.0 36.0 37.0 38.0 39.0 40.0
255---- | 19.420 [ 20.173 | 20927 | 21681 |22.435 | 23.190 | 23.945 | 24701 | 25.457 | 26.214 | 26971
25.6---- | 19.390 | 20.143 | 20896 | 21.650 |22.405 | 23.159 | 23.915 | 24.670 |25.426 | 26.183 | 26.940
257---- | 19.359 | 20.112 | 20.866 | 21.620 | 22.374 | 23.128 | 23.883 | 24639 | 25.395 | 26.151 | 26.908
25.8---- | 19.329 | 20.082 [ 20.835 | 21.689 (22343 | 23.097 | 23.852 { 24.608 | 25.364 | 26.120 | 26.877
25.9---- | 19.299 | 20.051 | 20.804 | 21.658 [22.312 | 23.066 | 23.821 | 24576 | 25.332 | 26.088 | 26.845
26.0---- | 19.268 | 20.021 | 20.774 | 21.527 |22.281 | 23.035 | 23.790 | 24,545 |25.301 | 26.057 | 26.813
26.1---- | 19.238 | 19.990 | 20.743 | 21.496 (22250 | 23.004 |23.759 | 24514 | 25.269 | 26.025 | 26.781
26.2--—-- | 19.207 | 19.959 | 20.712 | 21.465 (22219 | 22973 | 23.727 | 24.482 |25.237 | 25993 | 26.750
26.3---- |1 19.176 | 19.928 | 20681 | 21.434 |22.188 | 22.941 | 23.696 | 24.451 |25.206 | 25.961 | 26.718
26.4--—- ] 19.145 { 19.897 | 20650 | 21.403 |22.156 | 22.910 | 23.664 | 24419 | 25174 | 25929 | 26.686
26.5---- 1 19.114 {1 19.866 | 20.619 | 21.372 |22.125 | 22.878 | 23633 | 24387 [25.142 | 25897 | 26.653
26.6---- | 19.084 | 19835 | 20588 | 21.340 [22.093 | 22.847 | 23.601 | 24.355 |25.110 | 25.865 | 26.621
26.7---- | 19.052 | 19.804 | 20.556 | 21.309 |22.062 | 22.815 | 23.569 | 24.323 [25.078 | 25833 | 26.5689
26.8---- | 19.021 | 19.773 | 20.625 | 21.277 |22.030 | 22.784 | 2365637 |24.291 [25.046 | 25.801 | 26.557
26.9--—- 1 18990 | 19.742 | 20.494 | 21.246 [21.999 122752 | 23505 | 24.259 |25.014 | 25769 | 26.524
27.0---- | 18959 | 19.710 } 20462 | 21.214 |21.967 | 22.720 | 23473 | 24227 (24982 | 25736 | 26.492
27.1--—- | 18928 | 19.679 | 20.430 | 21.182 [21.935 | 22,688 | 23.441 | 24.195 | 24.949 | 25.704 | 26.459
27.2--- 1 18.896 | 19.647 | 20.399 | 21.151 |21.903 | 22.656 {23.409 | 24.163 |24917 | 25671 | 26.426
27.3---- |1 18.865 | 19.616 | 20.367 | 21.119 |21.871 | 22.624 | 23.377 |24.130 |24.884 | 25639 | 26.394
27.4---- 1 18.833 | 19.584 | 20.335 | 21.087 |21.839 | 22.592 | 23.344 | 24.098 |24.852 | 25.606 | 26.361
27.6---- | 18.801 | 19.552 | 20.303 | 21.055 |21.807 | 22.559 | 23.312 | 24065 |24.819 | 25573 | 26.328
27.6---- | 18.770 | 19.520 | 20.271 | 21.023 |21.775 | 22.527 | 23.280 | 24.033 |24.786 | 25.541 | 26.295
27.7---- 1 18.738 | 19.488 | 20.239 | 20.991 [21.742 | 22.494 | 23.247 |24.000 |24.754 | 25508 | 26.262
27.8---- | 18.706 | 19.456 | 20.207 | 20.958 [21.710 | 22.462 | 23.215 | 23.967 |24.721 | 25475 | 26.229
27.9---- | 18674 | 19.424 1 20.175 | 20.926 |21.678 | 22.429 | 23.182 |23.935 |24.688 | 25442 | 26.196
28.0---- | 18.642 | 19.392 | 20.143 | 20.894 [21.645 | 22.397 {23.149 |23.902 [24.655 | 25.409 ] 26.163
28.1---- | 18610 | 19.360 | 20.110 | 20.861 |21.612 | 22.364 | 23.116 | 23.869 [24622 | 25375 | 26.129
28.2---- | 18578 1 19.328 | 20.078 | 20.829 [(21.680 | 22.331 | 23.083 | 23.836 |24.589 | 25.342 | 26.096
28.3---- | 18,545 | 19.295 | 20.045 | 20.796 |21.547 | 22.298 | 23.050 |23.803 |24.555 | 25.309 | 26.062
28.4---—- | 18513 [ 19.263 | 20.013 | 20.763 [21.514 |22.266 |23.017 |23.770 |24.522 |25.275 | 26.029
285---- | 18.481 | 19.230 [ 19.980 | 20.731 |21.481 | 22.233 | 22984 [23.736 |24.489 |25.242 | 25,995
28.6--—- | 18.448 [ 19.198 | 19.947 | 20.698 [21.448 | 22.199 | 22951 [23.703 [24.455 |25.208 | 25.962
28.7---- | 18.416 | 19.165 | 19.915 | 20.665 |21.415 | 22.166 {22918 |23.670 |24.422 |25.175 | 25.928
28.8---- | 18.383 119.132 | 19.882 | 20.632 [21.382 | 22.133 |22.884 | 23.636 |24.388 |25.141 | 25.894
289---- | 18.350 | 19.099 | 19.849 | 20.599 |21.349 | 22.100 | 22.851 | 23.603 |24.355 | 25.107 | 25.860
29.0---- | 18.317 [ 19.066 | 19.816 | 20.566 |21.316 | 22.066 | 22817 |23.5669 [24.321 | 25.073 | 25.826
29.1---- | 18285 119.033 | 19.783 | 20.532 [21.282 | 22.033 |22.784 | 23535 |24.287 |25.039 | 25.792
292--—- | 18252 [19.000 | 19.749 | 20499 (21.249 | 21.999 |22.750 |23.5602 |24.253 | 25.006 | 25.758
293---- {18219 | 18967 | 19.716 | 20.466 |21.216 }21.966 |22.717 |23.468 |24.219 |24.971 | 25724
294---- | 18.185 | 18.934 | 19.683 | 20.432 [21.182 | 21.932 [ 22,683 |23.434 |24.185 | 24.937 | 25.690
205---- | 18.152 [ 18901 | 19.6560 | 20.399 [21.148 | 21.898 | 22.649 |23.400 |24.151 |24.903 | 25.655
296---- | 18.119 [ 18.867 | 19.616 | 20.365 |21.115 | 21.865 |22.615 |23.366 |24.117 |24.869 |25.621
29.7---- | 18.086 | 18.834 | 19.582 | 20.331 |21.081 | 21.831 |22.581 |23.332 |24.083 |24.835 |25.587
298--- | 18052 }{18.800 | 19.549 | 20.298 [21.047 | 21.797 |22.5647 |23.298 |24.049 | 24.800 | 25.652
299---- | 18019 | 18.767 | 19515 | 20264 [21.013 | 21.763 225613 |23.263 |24.014 (24766 | 25518
30.0---- | 17.985 [18.733 | 19.481 | 20.230 [20.979 | 21.729 {22479 |23.229 |23.980 |24.731 | 5483
30.1---- | 17.952 [ 18.699 | 19.448 | 20.196 |20.945 | 21.694 |22.444 |23.195 |23.945 |24.696 | 25448
302---- | 17918 | 18666 | 19.414 | 20.162 }20.911 | 21.660 |22.410 |23.160 |23911 (24662 |25413
303---- | 17.884 {18.632 | 19.380 | 20.128 |20.877 | 21.626 | 22.375 |23.126 |23.876 |24.627 |25.378
304--—- | 17.850 [ 18.598 | 19.346 | 20.094 [20.842 |21.591 |22.341 |23.091 |23.841 |24.592 {25344
305---- | 17.817 [ 18.564 | 19.311 | 20.060 |20.808 | 21.557 |22.306 |23.056 |23.807 |24.5567 |25.308
30.6---- | 17.783 |18.530 | 19.277 | 20.025 |20.774 | 21.522 |22.272 |23.021 |23.772 {24522 |25.273
30.7--—- | 17.749 [ 18496 | 19.243 | 19.991 120.739 |21.488 |22.237 |22.987 |23.737 |24.487 |25.238
30.8--—- | 17.714 | 18.461 | 19.209 | 19.956 [20.705 ]| 21.453 |22.202 |22.952 |23.702 (24.452 |25.203
30.9---- | 17.680 | 18.427 | 19.174 | 19.922 120.670 | 21.418 |22.167 |22.917 |23.667 [24.417 |25.168
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Table I (cont.)

Density anomaly ¥(S,t,0) [kg/m3] at atmospheric pressure

Salinity

Temp. °C | 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0

31.0----] 17.646 | 18.393 | 19.140| 19.887 | 20.635 | 21.384 | 22.132 | 22.882 | 23.631 | 24.382 | 25.132

31.1----| 17.612 | 18.358 | 19.105| 19.853 | 20.600 | 21.349 | 22.097 | 22.847 | 23.596 | 24.346 | 25.097
31.2----1 17.577 | 18.324 | 19.071| 19.818 | 20.566 | 21.314 | 22.062 | 22.811 | 23.561 | 24.311 | 25.061
31.3----] 17.643 | 18.289 | 19.036 | 19.783 | 20.631 | 21.279 | 22.027 | 22.776 | 23.526 | 24.275 | 25.026

31.4---- 1 17.508 | 18.254 | 19.001 | 19.748 | 20.496 | 21.244 | 21.992 | 22.741 | 23.490 | 24.240 | 24990
31.5----| 17.473 | 18.220 | 18966 | 19.713 | 20.461 | 21.208 | 21.957 | 22.705 | 23.455 | 24204 | 24.954

31.6----1 17.439 | 18.185 | 18931 | 19.678 | 20425 | 21.173 | 21.921 | 22.670 | 23.419 | 24.169 | 24919
31.7----1 17.404 | 18.150 | 18.896 | 19.643 | 20.390 | 21.138 | 21.886 | 22.635 | 23.383 | 24.133 | 24.883
318----117.369 | 18.115 | 18.861 | 19.608 | 20.355 | 21.103 | 21.850 | 22.599 | 23.348 | 24.097 | 24.847

31.9---- 1 17.334 | 18.080 | 18.826 | 19.573 | 20.320 | 21.067 | 21.815 | 22.563 | 23.312 | 24.061 | 24.811

32.0---- | 17.299 | 18.045 | 18.791 | 19.5637 | 20.284 | 21.032 | 21.779 | 22.528 | 23.276 | 24.025 | 24.775
32.1---- 1 17.264 | 18.010 | 18.756 | 19.502 | 20.249 | 20.996 | 21.744 | 22.492 | 23.240 | 23.989 | 24.739
322----117.229 1 17.974 | 18720 | 19.466 |20.213 | 20.960 | 21.708 | 22.456 | 23.204 | 23.953 | 24.703
32.3----117.194 | 17.939 | 18.685 | 19.431 | 20.178 | 20.925 | 21.672 | 22.420 | 23.168 | 23.917 | 24.666
324---- [ 17.158 | 17.904 | 18.649 | 19.395 [ 20.142 | 20.889 | 21.636 | 22.384 | 23.132 | 23.881 | 24.630

32.5---- 117123 [ 17.868 | 18.614 | 19.360 | 20.106 | 20.853 | 21.600 | 22.348 [ 23.096 | 23.845 | 24.594
32.6--- [ 17.088 [ 17.833 | 18578 | 19.324 | 20.070 | 20.817 | 21.564 | 22.312 | 23.060 | 23.808 | 24.557
32.7---- [ 17.052 | 17.797 | 18.542 | 19.288 |20.034 | 20.781 | 21.528 | 22.275 |23.023 | 23.772 | 24.521
32.8---- 1 17.017 | 17.761 | 18.607 | 19.252 [ 19.998 | 20.745 | 21.492 | 22.239 | 22.987 | 23.735 | 24.484
32.9---- | 16.981 | 17.726 | 18.471 | 19.216 | 19.962 | 20.709 | 21.455 | 22.203 | 22.950 | 23.699 | 24.447

33.0---- [ 16.945 | 17.690 | 18.435 | 19.180 | 19.926 | 20.672 | 21.419 | 22.166 |22.914 | 23662 | 24.411

33.1--- 116910 | 17.654 } 18.399 | 19.144 | 19.890 | 20.636 | 21.383 | 22.130 |22.877 | 23.625 | 24.374
33.2----116.874 | 17618 | 18.363 | 19.108 | 19.854 | 20.600 | 21.346 | 22.093 | 22.841 | 23.589 | 24.337
3..3---- [ 16.838 | 17.582 | 18.327 | 19.072 | 19.817 | 20.563 | 21.310 | 22.057 |22.804 | 23.552 | 24.300
33.4---- 116802 [ 17.546 | 18.291 | 19.036 | 19.781 | 20.627 | 21.273 | 22.020 |22.767 | 23515 | 24.263
33.5---- | 16.766 | 17.510 | 18.254 | 18.999 | 19.745 | 20.490 | 21.237 | 21.983 |22.730 | 23.478 | 24.226
33.6---- 1 16.730 [ 17.474 | 18218 | 18.963 | 19.708 | 20.454 | 21.200 | 21.946 |22.693 | 23.441 | 24.189
33.7---- 1 16.693 | 17.437 | 18.182 | 18.926 |19.671 | 20.417 {21.163 | 21.909 |22.656 | 23.404 | 24.152
33.8---- | 16.657 1 17.401 | 18.145 | 18.890 |19.635 | 20.380 | 21.126 | 21.872 |22.619 | 23.367 | 24.114

33.9---- 1 16.621 [ 17.364 { 18.109 | 18.853 [(19.598 | 20.343 | 21.089 |21.835 |22.582 |23.329 | 24.077

34.0---- [ 16.584 | 17.328 | 18072 | 18.816 |19.561 | 20.306 | 21.052 |21.798 |22.545 |23.292 | 24.040

34.1---- [ 16.648 | 17.291 | 18.035 | 18.780 |19.524 } 20.270 | 21.015 [21.761 |22.508 |23.255 | 24.002
34.2---- | 16511 117.265 | 17.999 | 18.743 [19.487 | 20.232 | 20.978 |21.724 |22.470 | 23217 | 23.965
343--- [ 16475 |17.218 | 17.962 | 18.706 |19.450 | 20.195 | 20.941 |21.687 [22.433 |23.180 |23.927
344---- 116438 |17.181 | 17925 | 18.669 |19.413 |20.158 | 20.903 |21.649 |22.395 |23.142 | 23.889
34.5---- [ 16.401 | 17.144 | 17.888 | 18.632 {19.376 |20.121 | 20.866 |21.612 [22.358 [23.104 | 23.852
34.6---- | 16.364 | 17.107 | 17.851 | 18.595 [19.339 [ 20.084 |20.829 |21.574 (22.320 |[23.067 | 23.814
34.7---- [ 16.328 (17.070 | 17.814 | 18.558 |19.302 | 20.046 |20.791 [21.537 (22283 |23.029 [23.776
34.8---- | 16.291 |17.033 | 17.777 | 18,520 [19.264 | 20.009 |20.754 |21.499 |22.245 |22.991 |23.738
34.9---- | 16.264 (16.996 [ 17.739 | 18.483 (19.227 | 19.971 [20.716 |21.461 |22.207 {22953 |23.700
35.0---- | 16.217 [16.959 |17.702 | 18.446 |19.189 | 19.934 |20.678 |21.424 }22.169 |22.915 |23.662
35.1---- 116.179 [16.922 | 17.665 | 18.408 |19.152 | 19.896 |20.641 |21.386 |22.131 |22.877 | 23624
35.2---- 116.142 (16.885 [17.627 | 18.371 119.114 | 19.868 |20.603 |21.348 (22.093 |22.839 |23.586
35.3---- 116.105 |16.847 | 17.590 | 18.333 |19.077 | 19.821 (20565 [21.310 |22.055 |22.801 |23.547
35.4---- 116.067 |16.810 | 17.552 | 18.295 |19.039 [ 19.783 (20.527 }|21.272 |22.017 |22.763 |23.509
3556---- 116.030 |16.772 117515 | 18.258 |19.001 |19.745 (20.489 |21.234 |21.979 |22.725 |23.471
35.6---- 115993 |16.735 | 17.477 | 18.220 |18.963 | 19.707 |20.451 {21.196 |21.941 |22.686 |23.432
36.7---- 116,955 [16.697 [17.439 | 18.182 [18.925 [ 19.669 |20.413 [21.157 [21.902 |22.648 |23.394

35.8---- 116917 [16.659 (17.401 | 18.144 [18.887 | 19.631 |20.375 [21.119 |21.864 |22.609 |23.365
35.9---- [ 15880 |16.621 |17.364 | 18.106 [18.849 |19.593 |20.336 [21.081 [21.826 |22571 |23.316

36.0---- 1165842 |16.584 |17.326 [ 18.068 |18.811 [19.5564 |20.298 (21.042 |21.787 |22.5632 |23.278

36.1---- 1165804 |16546 117288 | 18.030 |18.773 |19.516 |20.260 [21.004 [21.748 [22.493 |23.239
36.2---- | 15766 |16.508 |17.250 | 17.992 |18.735 [19.478 [20.221 |20.965 |21.710 |22.455 |23.200
36.3---- [15.728 |16.470 [17.211 | 17.954 [18.696 |19.439 |20.183 |20.927 |21.671 (22.416 |23.161
36.4---- 115690 |16.431 |17.173 | 17.915 |18.658 [19.401 }[20.144 [20.888 (21.632 [22.377 [23.122
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Table 11

Specific volume anomaly 6 (S,t,0) [10~ 8 m3/kg] at atmospheric pressure

Y(S.1,0) 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
1.0---] 2633.9 2623.9 2613.9 2604 .0 2594 .0 2584 .0 2574 .1 2564 .1 2554 .1 2544 1
2.0----1 2534.2 2524 .2 2514.3 2504 .3 2494 4 2484 4 2474 .5 2464 .5 2454 .6 2444 6
3.0-- 2434 .7 2424 .8 2414 .8 2404 .9 2394 .9 2385.0 2375 .1 2365.2 2355.2 2345 .3
4.0-- 2335.4 2325.5 2315.6 2305.6 2295.7 2285 .8 2275.9 2266 .0 2256.1 2246 2
5.0-- 2236.3 2226.4 2216.5 2206.6 2196.7 2186.8 2176.9 2167.0 2157 .1 2147 .3
6.0----] 2137.4 2127 .5 2117.6 2107.7 2097.9 2088.0 2078.1 2068.3 2058 .4 2048.5
7.0----| 2038.7 2028.8 2018.9 2009 .1 1999.2 1989 .4 1979.5 1969.7 1959.8 1950.0
8.0----| 19401 1930.3 1920.5 1910.6 1900.8 1891.0 1881.1 1871.3 1861.5 1851.6
9.0----] 1841.8 1832.0 1822 .2 1812 .4 1802.5 1792.7 1782.9 1773 .1 1763.3 1753.5

10.0- 1743.7 1733.9 1724 1 1714.3 1704 .5 1694.7 1684 .9 1675 .1 1665.3 1655.5
11.0-- 1645.8 1636.0 1626.2 1616.4 1606.6 1596.9 1587 .1 1577.3 1567.6 1557.8
12.0-- 1548.0 1538.3 1528.5 1518.7 1509.0 1499 .2 1489 .5 1479.7 1470.0 1460.2
13.0-- 1450.5 1440.7 1431.0 1421.3 1411.5 1401.8 1392.0 1382.3 1372.6 1362.8
14.0--- 1353 .1 1343 .4 1333.7 1324 .0 1314 .2 1304 .5 1294 .8 1285.1 1275 .4 1265.7
15.0--- 1256 .0 1246.3 1236.5 1226.8 1217.2 1207.5 1197.8 1188.1 1178.4 1168.7
16.0--- 1159.0 1149 .3 1139.6 1129.9 1120.3 1110.6 1100.9 1091.2 1081.6 1071.9
17.0----] 1062.2 1052.5 1042 .9 1033.2 1023.6 1013.9 1004.2 994 6 984 .9 975.3
18.0--- 965.6 956.0 946.3 936.7 927.0 917 .4 907 .8 898.1 888.5 878.8
19 O-- 869.2 859.6 850.0 840.3 830.7 821.1 811.5 801.9 792.2 782 .6
20.0-- 773.0 763 .4 753.8 744 .2 734.6 725.0 715.4 705.8 696.2 686.6
21.0--- 677.0 667 .4 657.8 648.2 638.6 629.0 619.5 609.9 600.3 590.7
22.0--- 581.2 571.6 562.0 562 .4 542 .9 533.3 523.7 514 2 504 .6 495 1
23.0-- 485.5 475.9 466.4 456.8 447 .3 437 .8 428 .2 418.7 409 .1 399.6
24.0----] 390.0 380.5 371.0 361.4 351.9 342 .4 332.9 323.3 313.8 304.3
25.0-- 294 .8 285.3 275.7 266.2 256.7 247 2 237.7 228.2 218.7 209 .2
26.0---- 199.7 190.2 180.7 171.2 161.7 152.2 142.7 133.2 123.7 114.3
27.0-- 104.8 95.3 85.8 76.3 66.9 57.4 47 9 38.5 29.0 19.5
28.0--- 10.1 0.6 —-8.9 ~18.3 —27.8 —-37.2 —46.7 —56.1 —65.6 —=75.0
29.0----] —84.5 —-93.9 —103.4 —112.8 —122.2 —131.7 —141.1 —150.5 —160.0 —169 .4
30.0----1 —178.8 —188.2 —197.7 —207 1 —216.5 —225.9 —235 .4 —244 .8 —254 .2 —263.6
31.0----] —273.0 —282 .4 —291.8 —301.2 —310.6 —320.0 —329.4 —-338.8 —348.2 —357.6
32.0----]1 —367.0 —376.4 —385.8 —395 .1 —404 .5 —413.9 —423.3 —432.7 —442 .0 —451 .4
33.0----| —460 8 —470.2 —479.5 —488.9 —498.3 —507.6 —517.0 —526.3 —535.7 —545 1
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Table III

Specific volume anomaly 6(S, t, 0) [1078 m3/kg] at atmospheric pressure

30.0

S
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Table III (cont.)

Specific volume anomaly 4(S, t, 0) {1078 m3/kg] at atmospheric pressure

30 .0
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31.0

S

Table HI (cont.)

Specific volume anomaly (S, t, 0) [10 ® m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly 4 (S, t, 0) [10°® m?/kg] at atmospheric pressure

31.0
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32.0

S

Table III (cont.)

Specific volume anomaly 4(S, t, 0) [107® m?/kg] at atmospheric pressure

o onNnN| MmO ON~] MOD| NV TOM] N~~| =M =N O] meom] TN~ O] WOD] OO
son]| e S ~ > =) ; AR : LI e " ShEp Bl 1990 10
ol TR §°8 goRl gorl gor| g-rl g-rl g-¥| s-%| o-xf g-¥| ¢~¥| g-n| =g} g~R
| | N | N | N | N | ~N | N I ™ | ©™ | ©® | | b 1 | |
© NNN| ~NOO M~ NOO| ON®| FON] =w~~] ONO| ®ON|] ROL| NOo®] NN~ NOO)]| ©OBDD]| VRO
son| 6@ S G S ) N S YN 2™ o9 s M TN 109 ) B 190
s| 7] §°7% ROl goR] gor| Rl g-r| g=X| g-%| @-N| 8=%| ¥} g-Q| g=0| g-
| | N | N | N I N | N | N | N | ™ | ™ | | ™ | ™ | ™ |
TNN| oMo ~NonN| Rmoo| o] Fof O~ RO WoN] mTL| NO®MH] ~o~] ONO| PDD| ©CRH©
~l sonl Roe sodl saq ) 9 B A ) TN > M e 10 ® m o™ N e ) 0% » 0
S| AT BOR| 8OR) BOR| TR ETR) £7N) N 8N} RTR| 9N @-N| £ETR| g°0
| | N | N | N | N | N 1 N | N | ™ I ™ { | b f @ | m {
© ©oN~| mmo —onN] 00| ~oan| O] O-al VN ~oON] vV Qo] o] NNOl Ol NoaN
¢on| Nowe pEp < >N - N 9 . PN ) 0™ LN ™o ), 0% 1™
ol I §TR BOR| g°o0) gorl g-©) d-8) F-F] 5N %] £-¥[ IR BUF| LR IO
| ! N | N | N | N | N | ~N | N | ™ | ™ | | ™ | ™ | ™ i
o XN~ ~Nm® TON] NN NN O] O~ NNO[ M| ¥vO| ~low] VON] BNO] D] KON
ON] NO© ~O . Y~ 10 Y~ | .~ 3 - S | ™~ 0
o| TR §FE RO IR 8K 57R 58 879 £ TN IR 8K BR[| EUR| gvR
| i N | N | N | N | N | N | N | ™ | ™ | ™ | Ly | ® | ™ |
< oN~] O%® won] wNO| gon] o] ~N~N| oNO| Wmo| ove|l o] NoN|] ONOf Mmoo BN
Ll woON] @OW® © O Q@ 3 T > ) J ~ 0 N - y ~— X ) ; I { o 5 ~

S| §FR| §5¢ goR| o€ gok| gkl g-g| d-©| 8| E~¥| 4-%| 8~F| F-X| g-Rf g-Q
| | N | N | N | N | N | N | N | ™ | ™ 1 ™ | by | Ll | © |
- MNO| N Noml ono] waon] Bowl o-~a| oNO| Am| ©or©| ~owr| voa|] ~~NO] VY| oo
| wo K] ¥ © ©0oY| oW | oa~d| o~w ~16| M~ ~¥| e~¥] ©o<¥ %] o~m| @a~o
™~ N M KNl & K w Nl o N] © ~N ~N ~ ~ ~ N % N RN N
o ]IT| ] & (S~ TI& TS TEa g m L& m e T8 e TleE m i
~ MmOl own~ ocom| onof hoo| wowf ~o| NNO| M| NTe] vuw| con] tNO| PR ~aN
'l sor| o 6o S ) 0 =0 1S 0 I N9 >N ) ©N N > D > ™
s| §TR| §°K £ §o%¢| o8| go©l g-©) @~p| o N[ B[ 2~ £-F| 5| Q| 5O
| | N | N | N | N | N | N | N | ™ | ™ | Lo | ™ | | ™ |
- VMO NN oMl N0 Ol ol W~ N~ FNMl OO mo]l FoN] AN~ Ol NON
| 6ol occ R A ) © % 2 &0 -7 ’ MR T e > X . RN N
s| §TR| §°R 8% gOK| o8| okl R g | g N[ SN 2-%[ g% 2~%| 5| 40
| | N | N | N | N | N | N | N | ™ | ™ | ™ | | ™ | ™ |
o ol oo wox| mN~| —~oxl ~roael wom| st~ ol vt~ Now] oMl ON~] el maN
| 6se| os© S G R } 9 a 18 M PN AR o > 20" A B PEN
s| §9%°| §FR %o gor| gk goR| g-R| RTR| gUX[ g-¥[ e-¥[ %] X g=p| g
| | N | N | N | N l N | ~N | N | = l ©® l ™ l | il l ™ |

m i “ m " w m | | . ” _ |

- - ~ ™ < [T} © ~ © ) =) - o~ ™

[ - - L -

137




Table III (cont.)

Specific volume anomaly 6(S, t, 0) (1078 m?3/kg] at atmospheric pressure

$-32.0

ol 2ol a-olocnal ¢ocfaval cun] von]l coel @anof o] non] ronl eon| a=rlwaol 0Ng
T | T T _ _ T N I _ rle TR o TIR V& 0
+ | _ _ N T ) T T8 T ) T
T I | | T _ oo T T _ N S
ol moe| @~vjnna] wosl rvol rval o] Mmool rhwl onwf covf aanl oon] anl mN=] aNg
i oN (/-]
T N T8 8 _ T & 1|~ 7|~ Ty~
ol oce] nesl can] mon| ¢vo| ava| cexl conf crnof monl nov] can] eon| am~] o=~ ~rNO
T _ ] < 3 W N R e T|e | N N B T
sl mowlo~vlannl oo~ amol aval vonl con] enol von] tovf conleon] e~ om=] BNO
T T T s N Tl T8 T|& T8 b~ v R N T
| ooele~v] naol @as] rool ¢vo]| con] von) nnol ann] 0ot Nool ©oN) e @n=—) N0
T _ il < 0 b | T| & © s TIR TIR TR |
| el vl oan van] mnol oval o] nenf one]l onw] rav]| mom| o] e[ we~] N0
- w N w [T+]
T T T | N R T lwe Tle (e T ~ TR
-] tce| e~v|t~n| maa| omo]| ovo| cua| mon| enol anw] cuv| sonl ronf non] =] ano
| | _ T Pl e | T Tl e rle TR TR OTIR TR
o|vce| tov] mmof can] nool aval conl wonf rool ool yovl wanl ~on) ©oN] am~] ~NO
| T & T © rle Tle 17|~ T~
m m m : ; " " ; : " : " : m : :
I H d i B : d _ _ : : : _ : _ _
- - - - - - N m u n “ % m ﬂ m m

- 138 -



33.0

S

Table III (cont.)

Specific volume anomaly 4 (S, t, 0) [107® m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly 6 (S, t, 0) (1078 m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly 6(S, t, 0) [10 8 m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly (S, t, 0) (1078 m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly 6(S, t, 0) (1078 m3/kg] at atmospheric pressure

35.0
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Table III (cont.)

Specific volume anomaly 6(S, t, 0) [107® m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly 6(S, t, 0) [107® m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly 6(S, t, 0) [10® m3/kg] at atmospheric pressure
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Table II (cont.)

Specific volume anomaly 6(S, t, 0) {1078 m3/kg] at atmospheric pressure
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Table 1T (cont.)

Specific volume anomaly (S, t, 0) {1078 m3/kg] at atmospheric pressure
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Table IIT (cont.)

Specific volume anomaly 6 (S, t, 0) [1078 m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly (S, t, 0) [1078 m3/kg] at atmospheric pressure
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Table III (cont.)

Specific volume anomaly (S, t, 0) [1078 m3/kg] at atmospheric pressure
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Table IIT (cont.)

Specific volume anomaly (S, t, 0) [10™8 m?/kg] at atmospheric pressure
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Table I11 (a)

Temperature interpolation for Table TII
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Table III (b)

Salinity interpolation for Table III

SALINITY DIFFERENCE
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Table III (b)

Salinity interpolation for Table III
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Table IV

“Standard Ocean” specific volume V (35,0,p) (10° m3/kg.)

PRESSURE

DECIBARS ] 100 200 300 400 500 600 700 800 900
o---| 972662 972212 971763 971316 | 970870 | 970426 969983 | 969541 | 969101 | .968662
1000----| 968224 967788 967353 966920 | 966487 966056 | 965627 | 965199 964772 964346
2000----| 963921 963498 963076 | 962656 | .962237 961819 | 961402 | 960986 960572 960159
3000----| 959748 959337 | 958928 | 958520 | 958113 957707 957303 | 956900 | .956498 | .956097
4000----| 955698 955299 | 954902 | .954506 | .954111 953717 953325 | 952934 | 952543 | 952154
5000----| 951767 951380 950994 | 950610 | 950227 949844 | 949463 | 949083 | 948705 | .948327
6000----| 947950 947575 947200 | 946827 | 946455 946083 | .945713 945344 | 944976 | .944609
7000----| 944244 943879 943515 | 943153 | 942791 | 942430 | .942071 941712 | 941355 | .940998
8000----| 940643 940288 939935 | 939583 | .939231 938881 | .938532 | 938183 | .937836 | .937489
9000----| 937144 936800 936456 | 936114 | 935772 935431 | 935092 934753 | .934416 | .934079
10000----| 933743 | 933408 | 933074 | 932741 | 932409 932078 | 931748 931419 | .931091 | .930763

- 158 -




o jomow- mworo ©©o0nN
w0 00 N I~ [To =R B
glo¥®adr J888H 58283
- -
o |o-m<es wwownww enwa
[= O OoN© Ot O 8641“
™ - NNNM®M [ I )
- -
o|loarws ~amo<w- ntoog
[Te] OMmr~ =0 ONOO MO ON®
~N - “TONN®MOM ~NOOoONM
- -
o|owomr ~wo-< o~ S~ o
[=] OMOWOoOm ~OMN~NO LOWHM
~N - — ONNN®™ OO N
-
©|oomwow m-o~w © 10 @~ o
n ONW ®— <t ™~ NODe—=M
- — —— 0NN O~NHO
=
olonmtw rrooo ~NN®m-©
o ONT ©® O N <O wwgano
- A B O~
o loccooe orncus 10— 10 © 1
(-1} O NN D =MD~ ~OSNO
- - [ AT R R

8.0

cwwo<-
Q=M™

ONY - @
O NTW

7.0

Qoo
Ot ®

owe-ow
VO —NF

@fme-or~ M~NO-O ®NOMLOW
| NOMON ~—OQY N l0©— g
A TOWWOO® ONNROD®
wlrwocon O—mOoMM RONNNOO
| oOWwWOtE® ONQY® —WN-TOR
ANO®H®H FIDOWO ©OOSNNN
cJomo-od MmOt OIMOO—W
FloaAncd ONODON OX—FTOR—
CNNMO OFIIO VODOOODd™~
wlovmowo —NNO® -~
mloom~Q RSO0
cANN® fFUWLWOHW o
O lmo~oo DO~ —Ow
mldromo yY¥no-mg
—-qdad SITT OO
wloow—w© VN OMO©—
N]lousT~Oo LN DO ©
e c-dAA SRR RS R

2.0

5.0

A R
O-aN<Ww

1.

Table V

4.0

onvYow
O—aOn <

<+ -~
O ONMm

1.0

3.0

cooo®
O-aaN®™

O-am®
O~@OOM

TEMPERATURE DEGREES CELSIUS

2.0

Qewuno
COoO-aN®M

w0 N O

233“%
~o-m o~
N M ON
NANMM<
o®no-o
NI~ —
—NNMOM
™M O~ oo
T~SO MO
— e ANANN

TEMPERATURE DEGREES CELSIUS

1.0

owowo
OO e—=—N

nNemaN®
o< o

—— —

Temperature-pressure correction 6(35,t,p) —é(35,t,0) [10~ 8 m?/kg]
0.0

omw®o
[eNeNoNoR

OrNm®
DO~ ®O

-1.0

coo0oo
[eReoloNoRe]

wlve~a~ LnMOOm®©
o|lcumos< NN ®
o|loocooo coocooo0O
o|]oocooo CO0OOO0O0
w|loar~rmw © < 0N D
S|l Nmmnss NOOOOD D
| [ I B T I T R I
o|lntorn® Woow~e Wo-DON®
- 567o_onw Qe-NME WLONSRO®

| SR A s
L RERRERRRRRRA

-2.0

—5.2
-6.4
-7.6
-8.7
—9.8

—5.5
—-6.0
—6 6
=7.

20.0

PRESSURE
DECIBARS

2000- -
2500----
3000----
3500----
4000----

5500- - --
6000--- -
6500- ---

4500----
5000-- --

7000- --
7500----
8500----

9500-- -
10000----

ESSURE
CIBARS

1100----
1200----
1300----
1400----

1000----

—--b10.7

2000

2500----1-13.1
3000----1-15.5
3500----—-17.8

159




40.0

onwLaNQ
OCOo-am

1.7
14.5
17.2
19.9
22.5

39.1

39.0

cCoNmy
OO ~——N

38.9

38.0

CYamx
00O«

38.7

37.0

om©oaN
COCO-—

38.5

36.0

oNmY©
cocooo

38.3

35.0

ooeeo
ocococoo

Table VI
3.0

SALINITY

oNm®©
°FPeT

SALINITY

-2.9
—-3.6
—4.3
—4.9
—5.5

35.2

33.0

om©oaN
°TTTT

—5.8
—7.2
—-8.5
—-9.8
—11.1
35.0

32.0

Qwa <
OO0OOQ v~ —

-7.5
-7.9
—8.3
—8.7
—12.8
—14.8
34.8

31.0

cLenN®<

7.1
-8.3
-8.9
—9.4
-10.0
-10.6
—111
-11.7
—14.4 |-10.8
—171
—19.8

Salinity-pressure correction 4(S,0,p) —0(S,0,0) {10 ~® m?/kg]

—28.0 |-22.4 |-16.7

-45
-5.3
-6.0
-7.5
-8.2
-8.9
-9.7
12 5
—13.9
146
215
24 8

NYwon
009009
OCOO0O0OO0O
N<Ywon
[ I
o~ o
ANNANMOM
| T I
Nt
TYVYT

DECIBARS| 30.0

PRESSURE

--F11a

--|-13.2

1100----
1200----
1300----
1400----|-10.4
1500--
1600----|-11.8
1700----
1800--
1900----
2000----
2500----}-18.1
3000----
3500----

1000-

PRESSURE
DECIBARS| 34.4 | 34.6

6500----

4500-
5000
5500--- -

351
37.2
39.2
4.2
43.2

33.3
353
37.2
39.1
4.0

31.5
33.4
35.2
37.0
38.8

297
31.5
33.2
34.9
36.6

160 -

—6.1




Table VII

Thermal expansibility coefficient 107 @ = —107(1/p) (3p/ at) [1/°C]

191

O DECIBARS

SALINITY
0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0----| —1056 —844 —644 —453 —268 |— 88 85 119 153 187 220 254 287 320 353 385 418
-1.0-- —865 —661 —469 —285 —108 64 230 263 295 328 360 392 424 455 487 518 549
0.0--- —680 —484 —300 —-124 46 211 371 402 433 464 495 526 556 586 616 646 676
1.0--- —500 —313 -137 33 196 354 507 537 567 596 626 655 684 713 742 771 799
2.0-- —327 —148 22 184 341 492 638 667 696 724 753 781 809 836 864 892 919
3.0-- —160 13 175 331 481 626 766 794 821 849 876 903 929 956 983 1009 1035
4.0--- 3 168 324 473 617 756 890 917 943 969 995 1021 1047 1072 1098 1123 1148
5.0--- 160 319 468 611 749 882 1011 1036 1061 1086 1111 1136 1161 1185 1209 1234 1258
6.0---- 313 465 608 745 877 1005 1128 1152 1177 1201 1224 1248 1272 1295 1318 1341 1364
7.0---- 461 607 744 875 1002 1124 1242 1265 1289 1312 1334 1357 1380 1402 1424 1446 1469
8.0--- 605 745 876 1002 1123 1240 1353 1376 1398 1420 1442 1463 1485 1506 1528 1549 1570
9.0---- 745 878 1004 1125 1241 1353 1461 1483 1504 1525 1546 1567 1588 1608 1629 1649 1669
10.0---- 881 1009 1129 1244 1356 1463 1567 1587 1608 1628 1648 1668 1688 1707 1727 1747 1766
11.0----] 1013 1135 1251 1361 1467 1570 1670 1690 1709 1728 1748 1767 1786 1805 1823 1842 1861
12.0-- 1142 1269 1369 1475 1577 1675 1771 1789 1808 1827 1845 1863 1882 1900 1918 1936 1953
13.0-- 1267 1379 1485 1586 1683 1778 1869 1887 1905 1923 1940 1958 19756 1993 2010 2027 2044
14.0-- 1390 1497 1597 1694 1788 1878 1965 1983 2000 2017 2034 2051 2067 2084 2100 2117 2133
15.0 1509 1611 1708 1800 1889 1976 2060 2076 2093 2109 2125 2141 2157 2173 2189 2205 2221
1626 1723 1815 1904 19839 2072 .| 21562 2168 2184 2200 2215 2230 2246 22861 2276 2291 2306
1739 1832 1920 2005 2087 2166 2243 2258 2273 2288 2303 2318 2333 2347 2362 2376 2391
18.0----| 1851 1939 2024 2104 2183 2259 2332 2347 2361 2376 2390 2404 2418 2432 2446 2460 2474
19.0----] 1960 2044 2125 2202 2277 2349 2420 2434 2448 2461 2475 2489 2502 2516 2529 2542 2556
20.0--- 2067 2147 2224 2297 2369 2438 2506 2519 2532 2546 2559 2572 2585 2598 2611 2623 2636
21.0--- 2171 2248 2321 2391 2459 2526 2591 2603 2616 2629 2641 2654 2666 2679 2691 2703 2715
22.0--- 2274 2346 2416 2483 2548 2612 2674 2686 2698 2710 2722 2734 2746 2758 2770 2782 2794
23.0--- 2374 2443 2509 2574 2636 2697 2756 2768 2779 2791 2803 2814 2825 2837 2848 2860 2871
24.0--- 2473 2538 2601 2662 2722 2780 2837 2848 2859 2870 2881 2892 2903 2914 2925 2936 2947
25.0--- 2570 2632 2692 2750 2807 2862 2917 2927 2938 2949 2959 2970 2980 2991 3001 3012 3022
26.0--- 2665 2724 2781 2836 2890 2943 2995 3005 3016 3026 3036 3046 3056 3066 3076 3086 3096
27.0--- 2759 2814 2868 2921 2972 3023 3073 3082 3092 3102 3112 3121 3131 3141 3150 3160 3170
28.0--- 2851 2903 2954 3004 3053 3101 3149 31568 3168 3177 3186 3196 3205 3214 3224 3233 3242
29.0--- 2942 2991 3039 3086 3133 3179 3224 3233 3242 3251 3260 3269 3278 3287 3296 3304 3313
30.0--- 3031 3077 3122 3167 3211 3255 3298 3307 3316 3324 3333 3341 3350 3358 3367 3375 3384
31.0--- 3119 3162 3205 3247 3289 3330 3372 3380 3388 3396 3404 3413 3421 3429 3437 3445 3453
32.0--- 3206 3246 3285 3325 3365 3404 3444 3452 3459 3467 3475 3483 3491 3498 3506 3514 3522
33.0--- 3291 3328 3365 3402 3440 3477 3515 3522 3530 3537 3545 3552 3560 3567 3574 3582 3589
34.0--- 3375 3409 3443 3478 3514 3549 3585 3592 3599 3606 3613 3620 3627 3634 3642 3649 3656
35.0--- 3457 3488 3520 3553 3586 3620 3653 3660 | 3667 3674 3680 3687 3694 3701 3708 3714 3721
36.0--- 3538 3567 3596 3627 3658 3689 3721 3727 3734 3740 3747 3753 3760 3766 3773 3779 3786
37.0--- 3618 3644 3671 3699 3728 3757 3787 3793 3799 3806 3812 3818 3824 3830 3836 3842 3849
38.0--- 3697 3719 3744 3770 3797 3824 3852 3858 3864 3870 3875 3881 3887 3893 3899 3905 3910
39.0--- 3774 3794 3816 3839 3864 3890 3916 3921 3927 3932 3938 3943 3949 3954 3960 3965 3971
40.0--- 3849 3866 3886 3907 3930 3954 3978 3983 3988 3994 3999 4004 4009 4014 4019 4025 4030
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Table VIII (a-b)

Thermal expansibility coefficient 107 « = —107(1/p) (80/8t) [1/°C]

1000 DECIBARS

SALINITY
TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0----]| —646 —453 -271 —96 73 237 397 428 459 490 521 552 582 613 643 673 703
—1.0----| —473 —288 —-113 55 218 375 528 559 588 618 648 677 707 736 765 794 822
0.0----| —306 —128 41 202 358 509 656 685 714 742 771 799 827 855 883 911 938
1.0----| —143 28 189 344 494 639 780 808 835 863 890 917 944 971 997 1024 1050
2.0---- 14 178 333 482 626 765 900 927 953 979 1005 1031 1057 1083 1109 1134 1169
3.0--- 166 324 473 616 754 887 1017 1042 1068 1093 1118 1143 1167 1192 1217 1241 1265
4.0--- 314 466 609 746 878 1006 1130 1155 1179 1203 1227 1251 1275 1298 1322 1345 1368
5.0----| 458 603 740 872 999 1121 1240 1264 1287 1310 1333 1356 1379 1402 1424 1446 1469
6.0----] 597 737 868 994 1116 1234 1348 1370 1393 1415 1437 1459 1480 1502 1524 1545 1566
7.0-- 733 867 993 1114 1230 1343 1452 1474 1495 1516 1538 1559 1579 1600 1621 1641 1662
8.0-- 864 993 1114 1230 1341 1449 1554 1575 1595 1616 1636 1656 1676 1696 1716 1735 1755
9.0-- 992 1115 1231 1342 1450 1553 1654 1673 1693 1712 1732 | 1751 1770 1789 1808 1827 1846
10.0-- 117 1235 1346 1453 1555 1654 1751 1770 1788 1807 1826 1844 1863 1881 1899 1917 1935
11.0----| 1239 1352 1458 1560 1658 1753 1846 1864 1882 1900 1917 1935 1953 1970 1988 2005 2022
12.0----| 1357 1465 1567 1665 1759 1850 1938 1956 1973 1990 2007 2024 2041 2058 2074 2091 2108
13.0- 1472 1576 1673 1767 1857 1944 2029 2046 2062 2079 2095 2111 2128 2144 2160 2175 2191
14.0- 1585 1684 1777 1867 1953 2037 2118 2134 2150 2166 2181 2197 2212 2228 2243 2258 2274
15.0- 1695 1790 1879 1965 2048 2128 2205 2221 2236 2251 2266 2281 2296 2310 2325 2340 2354
16.0- 1803 1893 1979 2061 2140 2216 2291 2306 2320 2335 2349 2363 2378 2392 2406 2420 2434
17.0- 1908 1995 2076 2155 2230 2304 2375 2389 2403 2417 2431 2444 2458 2472 2485 2499 2512
18.0- 2011 2094 2172 2247 2319 2389 2458 2471 2484 2498 2511 2524 2537 2550 2563 25676 2589
19.0-- 2112 2191 2265 2337 2406 2473 2539 2552 2565 2577 2590 2603 2615 2628 2640 2652 2665
20.0----| 2211 2286 2357 2426 2492 2556 2619 2631 2643 2656 2668 2680 2692 2704 2716 2728 2739
21.0-- 2308 2380 2447 2513 2576 2638 2698 2709 2721 2733 2745 2756 2768 2779 2791 2802 2813
22.0----| 2404 2471 2536 2598 2659 2718 2775 2786 2798 2809 2820 2831 2842 2853 2864 2875 2886
23.0----| 2497 2562 2623 2683 2740 2797 2852 2862 2873 2884 2895 2905 2916 2927 2937 2948 2958
24.0----| 2589 2650 2709 2765 2821 2874 2927 2937 2948 2958 2968 2978 2989 2999 3009 3019 3029
SALINITY 2000 DECIBARS
TEMP.°C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 3%.0 0.0
—2.0----| —259 -84 81 241 395 545 631 720 749 777 806 834 862 890 918 946 974
—1.0----| =103 65 224 378 526 670 811 838 866 893 921 948 975 1002 1028 1055 1082
0.0---- 48 210 363 510 653 792 927 953 980 1006 1032 1058 1084 1110 1135 1161 1186
1.0----] 194 350 498 639 776 910 1039 1065 1090 1115 1140 1165 1190 1215 1239 1264 1288
2.0----] 337 487 628 765 896 1024 1148 1173 1197 1221 1245 1269 1293 1317 1341 1364 1387
3.0---- 475 619 755 886 1013 1135 1255 1278 1301 1325 1348 1371 1394 1416 1439 1461 1484
4.0----| 609 748 879 1005 1126 1244 1358 1380 1403 1425 1447 1469 1491 1513 1535 1556 1578
5.0----1 740 873 999 1119 1236 1349 1459 1480 1502 1523 1544 1565 1586 1607 1628 1649 1669
6.0-- 867 995 11186 1231 1343 1451 1557 1577 1598 1618 1639 1659 1679 1699 1719 1739 1759
7.0----] 990 1113 1229 1340 1447 1551 1652 1672 1692 1711 1731 1750 1770 1789 1808 1827 1846
8.0-- 1111 1229 1340 1446 1549 1649 1746 1765 1783 1802 1821 1840 1858 1876 1895 1913 1931
9.0----| 1228 1341 1448 1550 1648 1744 1837 1855 1873 1891 1909 1927 1944 1962 1980 1997 2014
10.0-- 1342 1451 1553 1651 1745 1837 1926 1943 1961 1978 1995 2012 2029 2046 2063 2079 2096
11.0-- 1453 1558 1656 1749 1840 1928 2013 2030 2046 2063 2079 2096 2112 2128 2144 2160 2176
12.0-- 1562 1662 1756 1846 1933 2017 2098 2114 2130 2146 2162 2177 2193 2209 2224 2239 2255
13.0----| 1668 1764 1854 1940 2023 2104 2182 2197 2212 | 2228 2243 2258 2273 2288 2302 2317 2332
14.0----] 1772 1863 1950 2032 2112 2189 2264 2279 2293 2308 2322 2337 2351 2365 2379 2393 2408
15.0----| 1873 | 1961 2043 | 2122 | 2199 | 2273 | 2344 | 2358 | 2372 | 2386 | 2400 | 2414 | 2428 | 2442 | 2455 | 2469 | 2482
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Table VIII (c-d)

Thermal expansibility coefficient 107 @ = —107(1/p) (3p/0t) [1/°C]

3000 DECIBARS

SALINITY

TEMP.°C] 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0----| 106 264 413 5658 699 836 970 996 1022 1048 1075 1101 1126 1152 1178 1203 1229
-1.0----| 245 398 542 682 817 949 1077 1103 1128 1153 1178 1203 1228 1253 1277 1302 1326
0.0----1 381 528 667 802 932 1058 1182 1207 1231 1265 [ 1279 | 1303 1327 1351 1374 | 1398 | 1421
1.0----| 513 655 789 918 1043 1165 1284 | 1307 1331 1354 { 1377 1400 1423 1446 1468 1491 1513
2.0- 642 778 907 1032 1152 1269 1383 1406 1428 1450 1472 1494 | 1516 1538 1560 | 1582 1603
3.0----] 767 898 | 1023 1142 1258 1370 | 1480 | 1501 1523 1544 | 1565 | 1586 1608 | 1628 1649 1670 | 1691
4.0- 888 1015 1135 1249 1361 1469 1574 | 1594 | 1615 1635 1656 | 1676 1696 | 1716 1736 1756 | 1776
5.0----] 1007 1129 1244 | 1354 | 1461 1564 | 1665 1685 | 1705 1725 1744 | 1764 1783 1802 1821 1840 | 1859
6.0----] 1122 1239 1350 | 1456 | 1558 1658 1755 | 1774 | 1793 1811 1830 | 1849 1867 1886 1904 | 1923 1941
7.0----| 1235 1347 1453 1655 1654 1749 1842 1860 | 1878 1896 | 1914 | 1932 | 1950 | 1968 1985 | 2003 | 2020
8.0----| 1344 | 1453 1555 1652 1747 1838 1927 1945 | 1962 1979 1997 | 2014 | 2031 2048 | 2065 | 2082 | 2098
9.0----1 1451 1555 1653 1747 1837 1925 2011 2027 2044 2061 2077 2094 2110 2126 2142 2158 2174
10.0----| 1556 | 1656 | 1749 | 1839 | 1926 | 2010 | 2002 | 2108 | 2124 | 2140 | 2156 | 2172 | 2187 | 2203 { 2218 2234 | 2249
1.0 1658 1753 1843 1930 | 2013 | 2004 | 2172 | 2187 | 2203 | 2218 | 2233 | 2248 | 2263 | 2278 | 2293 | 2308 | 2323
12011757 | 1829 | 1935 | 2018 | 2088 | 2175 | 2250 | 2265 | 2380 | 2294 | 2308 | 2323 | 2338 ) 2352 } 2366 | 2381 | 2395
13:0| 1855 | 1943 | 2025 | 2105 | 2181 | 2255 | 2327 | 2341 | 2396 [ 2370 | 2383 | 2397 | 2411 | 2425 } 2438 2452 | 2466
120 1950 | 2034 | 2114 | 2190 | 2263 | 2334 | 2403 | 2a16 | 2430 | 2443 | 2457 | 2470 | 2483 | 2496 2509 | 2522 | 2535
15.0----| 2043 | 2124 | 2200 | 2273 | 2343 | 24n 2477 | 2490 | 2503 | 2516 | 2529 | 2BA1 2554 | 2567 | 2579 | 2592 | 2604
SALINITY 4000 DECIBARS
TEMP.°C| o.0 5.0 10.0 15.0| 200 | 25.0 | 30.0 31.0 320 | 330 340 | 350 36.0 370} 380 ] 39.0 | 40.0
—2.0----| 447 590 725 856 984 1109 1231 1255 1280 | 1304 | 1327 1351 1375 1399 1422 1446 | 1469
—1.0----} 572 710 841 967 1090 1211 1328 1352 1375 1308 | 1421 1444 | 1467 1489 1512 1535 | 1557
0.0----] 694 827 954 | 1075 | 1194 1310 | 1423 1445 1468 1490 | 1512 1534 | 1556 | 1578 1599 1621 1643
1.0----} 813 942 | 1063 | 1181 1295 1406 | 1515 | 1536 1558 | 1579 1600 | 1622 1643 1664 | 1684 |} 1705 1726
2.0----| 929 1053 1170 1283 1393 1500 1605 1625 1646 1666 1687 1707 1727 1747 1767 1787 1807
3.0----] 1041 1161 1274 1383 1489 1592 1692 1712 1732 1751 1771 1790 1810 1829 1848 1867 1886
4.0----] 13 1267 1376 1481 1582 1681 1777 1796 1815 1834 1853 1872 1890 1909 1927 1945 1964
5.0----| 1259 1370 | 1475 1576 | 1673 1768 1861 1879 1897 1915 1933 1951 1969 1987 | 2004 | 2022 | 2039
6.0----| 1363 1470 | 1571 1668 | 1762 1853 1942 1959 1977 1994 | 2011 2029 | 2046 | 2063 | 2080 | 2097 | 2113
7.0----]1 1465 1569 1666 1759 1849 1936 2021 2038 2055 2072 2088 2105 2121 2137 2163 2170 2186
: 2131 2147 | 2163 | 2179 | 2195 | 2210 | 2226 | 2241 2257
8.0----| 1565 | 1664 | 1758 | 1847 | 1934 | 2018 | 2099 | 2115 | 55656 |\ 555y | 2237 | 2252 | 2267 | 2282 | 2297 | 2312 | 2326

9.0----| 1663 1758 1848 1934 | 2016 | 2097 | 2175 | 2191
100l 1758 | 1850 | 1936 | 2018 | 2008 | 2175 | 2250 | 2265 | 2279 2204 | 2309 | 2323 { 2338 | 2352 | 2366 | 2380 | 2395
o liser | 1939 | 2022 | 2101 | 2177 | 2251 | 2323 | 2337 | 2351 | 2365 | 2379 | 2393 | 2407 | 2421 | 2435 | 2448 | 2462
12.0----| 1942 2027 2106 2182 2255 2326 2395 2409 2422 2436 2449 2462 2475 2489 2502 2515 2528
13.0----] 2032 | 2113 | 2189 | 2261 2331 2999 | 2486 | 2479 | 2492 | 2504 | 2517 | 2530 | 2543 | 2555 | 2568 | 2580 | 2593
128.0----1 2118 | 2107 | 2270 | 2339 | 2406 | 2472 | 2535 | 2547 | 2560 | 2672 | 2584 | 2597 | 2609 | 2621 2633 | 2645 | 2657
15.0----] 2205 2279 2349 2416 2480 2543 2603 2615 2627 2639 2651 2662 2674 2686 2697 2709 2720




- %91

Thermal expansibility coefficient 107 a =

Table VIII (e-h)

—107(1/p) (9 p/3t) [1/°C]

5000 DECIBARS
SALINITY .
TEMP.°C | 0.0 50| 10.0] 150 20.0 25.0 30.0| 310 320 | 330| 330| 350 36.0| 37.0| 38.0] 39.0 40.0
—2.0-- 767 895 1017 1136 12562 1365 1477 1499 1521 1543 1565 16587 1608 1630 1652 1673 1695
-1.0----| 878 1003 1121 1235 | 1347 1457 1564 | 1585 1607 1628 1649 1670 1691 1712 1732 1753 | 1774
0.0-- 987 1108 | 1222 1332 1440 | 1546 1649 1670 | 1690 1710 | 1731 1751 1771 1791 1811 1831 1851
1.0----] 1094 1210 1321 1427 1531 1633 1732 1752 1771 1791 1810 1830 1849 1868 1888 1907 1926
2.0----| 1198 1310 1417 1520 1620 1717 1813 1832 1851 1870 1888 1907 1925 1944 1962 1981 1999
3.0----| 1299 1408 1511 1610 | 1706 1800 | 1892 1910 1928 1946 1964 | 1982} 2000 | 2018 | 2035 | 2053 [ 2071
40----| 1398 1504 1603 1698 1791 1881 1969 1987 2004 2021 2039 2056 2073 2090 2107 2124 | 2141
5.0----| 1495 1697 1692 1784 1873 1960 | 2045 | 2062 2078 2095 | 2111 2128 | 2144 | 2160 | 2177 | 2193 | 2209
SALINITY 6000 DECIBARS
TEMP.°C | 0.0 5.0 10.0 150 | 200 | 25.0 | 300 31.0 320 | 33.0 30| 350 36.0 | 37.0 380 | 39.0] 400
—2.0----| 1065 1180 | 1290 1397 1501 1604 1706 1726 1747 1767 1787 1807 1827 1847 1866 1886 1906
—1.0----| 1164 | 1276 1382 1486 1587 1686 1785 1804 | 1823 1843 1862 1881 1900 | 1920 1939 1958 | 1977
0.0---- 1261 1370 | 1473 1673 1671 1767 1861 1880 | 1898 1917 1935 1954 1972 1991 2009 | 2027 | 2046
1.0----| 1356 1462 1561 1658 1752 1845 1936 1954 | 1972 1989 | 2007 | 2025 | 2043 | 2060 | 2078 | 2096 | 2113
2.0----| 1449 1551 1648 1741 1832 1921 2009 | 2026 | 2043 | 2060 | 2077 | 20904 | 2111 2128 | 2145 | 2162 | 2179
3.0----| 1541 1639 1733 1822 1910 1996 | 2080 | 2097 | 2113 | 2130 | 2146 | 2162 | 2179 | 2195 | 2211 2227 | 2244
4.0----] 1630 | 1725 1815 1902 1986 | 2069 | 2150 | 2166 | 2182 | 2197 | 2213 | 2229 | 2245 | 2260 | 2276 | 2291 2307
5.0---- 1717 1810 | 1896 1980 | 2061 2140 | 2218 | 2233 | 2249 | 2264 | 2279 | 2294 | 2309 | 2324 | 2339 | 2354 | 2369
SALINITY 7000 DECIBARS
TEMP.°C| 0.0 5.0 | 10.0 15.0 | 2000 | 25.0 30.0 | 31.0 32.0 330 [ 340 | 350 | 360 | 370 | 380 | 39.0 | 400
—2.0---- | 1341 1444 | 1543 1639 1734 | 1827 1920 1938 1957 1975 1993 | 2012 | 2030 | 2048 | 2066 | 2085 | 2103
—1.0---- | 1429 15630 | 1625 1719 1810 | 1801 1990 | 2008 | 2025 | 2043 | 2061 2078 | 2096 | 2114 | 2131 2149 | 2166
0.0---- | 1516 1613 1706 | 1797 1885 1972 | 2059 | 2076 | 2093 2110 | 2127 | 2144 | 2160 | 2177 | 2194 | 2214 2228
1.0---- | 1600 1695 | 1785 1873 1958 | 2043 | 2126 | 2142 | 2188 | 2175 | 2191 2207 | 2224 | 2240 | 2256 | 2272 | 2288
2.0----11684 1776 1863 1948 2030 2111 2191 2207 2223 2238 2254 |1 2270 2285 2301 2316 2332 2347
3.0----| 1766 1855 1939 | 2021 2101 2179 | 2285 | 2271 2286 | 2301 2316 § 2331 2346 | 2361 2376 | 2391 2405
4.0---- | 1846 1932 | 2014 | 2093 | 2169 | 2245 | 2318 | 2333 | 2348 | 2362 | 2377 | 2391 2405 | 2420 | 2434 | 2448 | 2462
5.0---- | 1925 | 2008 | 2087 | 2163 | 2237 | 2309 | 2380 | 2394 | 2408 | 2422 | 2436 | 2450 | 2464 | 2477 | 2491 2505 | 2518
SALINITY 10000 DECIBARS
TEMP.°C | 0.0 50 | 10.0 15.0 200 | 25.0 | 300 | 31.0 | 320 33.0 30 | 350 | 360 | 370 | 380 | 39.0 | 400
-2.0----| 2046 | 2119 | 2190 | 2260 | 2329 | 2399 | 2469 | 2483 | 2497 | 2511 2626 | 2539 | 2553 | 2567 | 2581 2595 | 2609
—1.0----| 2107 | 2179 | 2248 | 2316 | 2384 | 2451 2519 | 2532 | 2546 | 2559 | 2573 | 2587 | 2600 | 2614 | 2627 | 2641 2654
0.0----| 2167 | 2238 | 2305 | 2372 | 2437 | 2503 | 2568 | 2581 2594 | 2607 | 2620 | 2633 | 2646 | 2659 | 2672 | 2685 | 2698
1.0----] 2227 | 2296 | 2362 | 2426 | 2490 | 2553 | 2616 | 2629 | 2641 2654 | 2666 | 2679 | 2691 2704 | 2717 | 2729 | 2742
2.0----| 2286 | 2354 | 2418 | 2480 | 2542 | 2603 | 2664 | 2676 | 2688 | 2700 | 2712 | 2724 | 2736 | 2748 | 2760 | 2772 | 2784
3.0----| 2345 | 2411 2473 | 2534 | 2593 | 2652 | 2711 2722 | 2734 | 2745 | 2757 | 2769 | 2780 | 2792 | 2803 | 2815 | 2826
4.0----| 2403 | 2467 | 2527 | 2686 | 2644 | 2700 | 2757 | 2768 | 2779 | 2790 | 2801 2812 | 2823 | 2834 | 2846 | 2857 | 2868
5.0----| 2460 2523 2581 2638 2693 2748 2802 2813 2824 2834 2845 2856 2866 2877 2887 2898 2908




So1

Table IX

Salinity contraction coefficient, 1078 = + 107 (1/p) (3p/8S)

0 DECIBARS

SALINITY
TEMP.°C} 0.0 5.0 | 10.0 15.0 | 20.0 25.0 | 30.0 | 31.0 32.0 33.0 34.0 35.0 | 36.0 | 37.0 38.0 39.0 | 400
—2.0---1 8333 | 8148 | 8081 8034 | 7997 7966 | 7941 7936 | 7931 7927 | 7922 | 7918 | 7914 | 7910 | 7906 | 7902 | 7898
-1.0-- W 8289 | 8108 { 8043 | 7997 7961 7932 | 7907 | 7902 | 7898 7804 | 7800 | 7886 | 7882 | 7878 | 7874 | 7870 | 7867
0.0---] 8246 | 8070 | 8006 | 7962 7927 | 7899 | 7875 | 7871 7866 7862 | 7868 | 7854 | 7851 7847 7843 | 7840 | 7836
1.0---] 8206 | 8033 | 7971 7928 | 7894 | 7867 | 7844 | 7840 | 7836 7832 | 7828 | 7824 | 7821 7817 | 7814 | 7811 7807
2.0---1 8167 { 7997 | 7937 7895 | 7863 | 7837 | 7815 | 7811 7807 7803 | 7799 | 7796 | 7792 | 7788 | 7786 | 7783 | 7780
3.0-.-4 8129 | 7963 | 7905 | 7864 | 7833 | 7808 | 7786 | 7783 | 7779 7775 | 7772 7768 | 7765 | 7762 7759 7756 | 7753
4.0---{ 8093 | 7931 7874 | 7834 | 7804 | 7780 | 7759 | 7756 | 7752 7749 | 7745 | 7742 | 7739 | 7736 | 7733 | 7730 | 7727
5.0---1 80os9 [ 7809 | 7844 | 7806 | 7776 | 7753 | 7733 | 7730 | 7726 7723 | 7720 | 7717 7714 | 7711 7708 | 7708 | 7703
60---] so26e | 7869 | 7815 | 7778 | 7750 | 7727 | 7708 | 7705 | 7702 7699 | 7696 | 7693 | 76890 | 7687 7684 | 7682 | 7679
7.0---4 7994 | 7841 7788 | 7752 7724 | 7703 | 7685 | 7681 7678 7675 | 7672 7670 | 7667 | 7664 | 7662 | 7659 | 7657
8.0---{ 7964 | 7813 | 7762 | 7727 7700 | 7679 | 7662 | 7659 | 7656 7653 | 7650 | 7647 | 7645 | 7642 | 7640 | 7638 | 7635
9.0---] 7935 | 7787 { 7737 7703 | 7677 | 7657 | 7640 | 7637 | 7634 7631 7629 7626 | 7624 | 7621 7618 | 7617 7615
10.0---{ 7907 | 7762 | 7713 | 7679 7655 | 7635 | 7619 | 7616 | 7613 7611 7608 | 7606 | 7604 | 7601 7599 | 7597 | 7595
11.0---] 7880 | 7738 | 7690 | 7657 7633 | 7614 | 7599 | 7596 | 78594 7591 7589 | 7586 | 7584 | 7582 | 7580 | 7578 | 7576
12.0...) 7855 | 7714 | 7667 | 7636 | 7613 | 7594 | 7580 | 7577 | 7575 | 7572 | 7570 | 7568 | 7566 | 7564 | 7562 | 7560 | 7558
13.0---§ 7831 7692 7646 | 7616 7593 7575 | 7561 7559 | 7556 7554 | 7552 7560 | 7548 | 7546 | 7544 | 7542 7541
14.0---{ 7807 | 7671 7626 | 7596 7574 | 7557 | 7544 | 7541 7539 7537 | 7535 | 7533 | 7531 7529 | 7527 | 7526 | 7524
15.0---] 7785 | 7651 7607 | 7578 | 7556 | 7540 | 7527 | 7525 | 7522 7520 | 7518 | 7516 | 7515 | 7513 | 7511 7510 | 7508
16.0---] 7764 | 7632 | 7588 | 7560 | 7539 | 7523 | 7511 7508 | 7506 7504 | 7502 7501 7499 | 7497 | 7496 | 7494 | 7493
17.0---} 7744 | 7813 | 7571 7543 | 7523 | 7507 | 7495 | 7493 | 7481 7489 | 7487 7486 | 7484 | 7482 | 7481 7479 | 7478
18.0---] 7725 | 7596 | 7554 | 7527 7507 | 7492 | 7480 | 7478 | 7476 7475 | 7473 | 7471 7470 | 7468 | 7467 | 7465 | 7464
19.0.--{ 7707 | 7579 | 7538 | 75M 7492 | 7477 | 7466 | 7464 | 7462 7461 7459 | 7457 | 7456 | 7454 | 7453 | 7452 | 7450
20.0---1 7689 7563 7522 7496 7477 7463 7452 7451 7449 7447 7445 7444 7443 7441 7440 7439 7437
21.0---§ 7673 7548 7508 7482 7464 7450 7439 7438 7436 7434 7433 7431 7430 7429 7427 7426 7425
22.0---1 7657 7533 7494 7469 7451 7437 7427 7425 7423 7422 7420 7419 7418 7416 7415 7414 7413
23.0--.-] 7642 | 7519 | 7481 7456 | 7438 | 7425 | 7415 | 7413 | 7412 7410 | 7409 | 7407 7406 | 7405 | 7404 | 7403 | 7402
24.0---] 7628 | 7506 | 7468 | 7443 | 7426 | 7413 | 7403 | 7402 | 7400 7399 | 7397 7396 | 7395 | 7394 | 7393 | 7392 | 739
25.0---} 7615 | 7404 1 7456 | 7432 | 7414 | 7402 | 7392 | 7391 7388 7388 | 7387 7385 | 7384 | 7383 | 7382 | 7381 7380
26.0 7602 | 7482 | 7444 | 7420 | 7403 | 7391 7382 | 7380 | 7379 7377 | 7376 | 7375 | 7374 | 7373 | 7372 | 7371 7370
27.0--- 7591 7471 7433 | 7410 | 7393 | 7381 7372 | 7370 | 7369 7367 | 7366 | 7365 | 7364 | 7363 | 7362 | 7361 7360
28.0---] 7580 | 7460 | 7423 | 7399 | 7383 | 7371 7362 | 7361 7359 7358 | 7357 | 7356 | 7354 | 7363 | 73583 | 7352 | 7351
29.0---] 7569 | 7450 | 7413 | 7390 | 7374 | 7362 | 7353 | 7351 7350 7349 | 7348 | 7346 | 7345 | 7344 | 7343 | 7343 | 7342
30.0---] 7560 | 7441 7404 | 7381 7365 | 7353 | 7344 | 7343 | 7341 7340 | 7339 | 7338 | 7337 | 7336 | 7335 | 7334 | 7333
31.0---] 7551 7432 | 7395 | 7372 | 7356 | 7344 | 7336 | 7334 | 7333 7332 | 7330 | 7329 | 7328 | 7327 | 7327 | 7326 | 7325
32.0---§ 7543 | 7424 | 7387 7364 | 7348 | 7336 | 7328 | 7326 | 7325 7324 | 7322 | 7321 7320 | 7319 | 7319 | 7318 | 7317
33.0 7535 | 7416 | 7379 | 7356 | 7340 | 7328 | 7320 | 7319 | 7317 7316 | 7315 | 7314 | 7313 | 7312 | 7311 7310 | 7309
34.0 7528 | 7409 | 7372 | 7349 | 7333 | 7321 7313 | 7311 7310 7309 | 7308 | 7307 | 7306 | 7305 | 7304 | 7303 | 7302
35.0..-1 7522 | 7402 | 7365 | 7342 | 7326 | 7314 | 7306 | 7304 | 7303 7302 | 7301 7300 | 7299 | 7208 | 7297 | 7296 | 7295
36.0-.-) 7516 | 7396 | 7359 | 7336 | 7319 | 7308 | 7299 | 7298 | 7296 7295 | 7294 | 7293 | 7292 | 7291 7290 | 7289 | 7289
37.0---] 7511 7391 7353 | 7330 | 7313 | 7302 | 7203 | 7292 | 7290 7289 | 7288 | 7287 | 7286 | 7285 | 7284 | 7283 | 7282
3g8.0---]1 7507 | 7386 | 7348 | 7324 | 7308 | 7296 | 7287 | 7286 | 7284 7283 | 7282 7281 7280 | 7279 | 7278 | 7277 | 7276
39.0---4 7503 | 7381 7343 | 7319 | 7303 | 7290 | 7282 | 7280 | 7279 7277 | 7278 | 7275 | 7274 | 7273 | 7272 | 727 7270
40.0---] 7500 7377 ) 7339 | 7315} 7208 | 7285 | 7276 | 7275 | 7273 7272 | 7277 7270 | 7260 | 7268 | 7267 | 7286 | 7265




Table X (a-b)

Salinity contraction coefficient, 10”8 = + 107 (1/p) (2'p/38)
: 1000 DECIBARS

SALINITY

TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0

- 991

—2.0----| 8187 8006 7943 7899 7866 7838 7816 7812 7808 7804 7800 7797 7793 7790 7786 7783 7780
—1.0----] 8147 7969 7908 | . 7865 7833 7807 7785 7781 7777 7774 7770 7767 7763 7760 7757 7754 7751

0.0----| 8108 7934 7874 7833 7802 7776 7755 7752 7748 7744 7741 7738 7735 7731 7728 7725 7723
1.0----1 8071 7901 7842 7802 7772 7747 7727 7723 7720 7717 7713 7710 7707 7704 7701 7698 7696
2.0----] 8035 7868 7811 7772 7743 7719 7700 7696 7693 7690 7687 7684 7681 7678 7675 7673 7670
3.0----1 8001 7837 7781 7744 7715 7692 7674 7670 7667 7664 7661 7658 7656 7653 7650 7648 7645
4.0----1 7968 7807 7753 7716 7688 7667 7649 7646 7643 7640 7637 7634 7631 7629 7626 7624 7622
5.0----] 7936 7778 7725 7690 7663 7642 7625 7622 7619 7616 7613 7611 7608 7606 7603 7601 7599
6.0----] 7906 7751 7699 7664 7639 7618 7602 7599 7596 7593 7591 7588 7586 7584 7581 7579 7577
7.0----1 7877 7725 7674 7640 7615 7596 7580 7577 7574 7572 7569 7567 7565 7562 7560 7558 7556
8.0----| 7849 7699 7650 7617 7593 7574 7559 7556 7554 7551 7549 7546 7544 7542 7540 7538 7536
9.0-- 7822 7675 7627 7595 7571 7553 7538 7536 7534 7531 7529 7527 7525 7523 7521 7519 7517
10.0----| 7796 7652 7605 7573 7551 7533 7519 7517 7514 7512 7510 7508 7506 7504 7502 7501 7499
11.0----1 77" 7629 7583 7553 7531 7514 7501 7498 7496 7494 7492 7490 7488 7486 7485 7483 7481
12.0----| 7748 7608 7563 7533 7512 7496 7483 7481 7478 7476 7474 7473 7471 7469 7468 7466 7465

13.0----] 7725 7588 7543 7515 7494 7478 7466 7464 7462 7460 7458 7456 7454 7453 7451 7450 7449
14.0----] 7704 7568 7525 7497 7476 74861 7449 7447 7445 7444 7442 7440 7439 7437 7436 7434 7433

15.0----] 7683 7549 7507 7479 7460 7445 7434 7432 7430 7428 7427 7425 7423 7422 7421 7419 7418
16.0----} 7663 7532 7490 7463 7444 7430 7419 7417 7415 7413 7412 7410 7409 7408 7406 7405 7404
17.0----| 7645 7514 7473 7447 7429 7415 7404 7403 7401 7399 7398 7396 7395 7394 7393 7392 7390

18.0----| 7627 7498 7458 7432 7414 7401 7391 7389 7387 7386 7384 7383 7382 7381 7379 7378 7377
19.0----] 7610 7483 7443 7418 7400 7387 7377 7376 7374 7373 7371 7370 7369 7368 7367 7366 7365

20.0----] 7593 7468 7429 7404 7387 7374 7365 7363 7362 7360 7359 7358 7357 7356 7355 7354 7353
21.0----1 7578 7453 7415 7391 7374 7362 7353 7351 7350 7348 7347 7346 7345 7344 7343 7342 7341
22.0----| 7563 7440 7402 7378 7362 7350 7341 7340 7338 7337 7336 7335 7334 7333 7332 7331 7330
23.0----] 7549 7427 7390 7366 7350 7338 7330 7329 7327 7326 7325 7324 7323 7322 7321 7320 7320
24.0----| 7536 7415 7378 7355 7339 7328 7319 7318 7317 7316 7314 7313 7313 7312 7311 7310 7309

SALINITY 2000 DECIBARS

TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0----] 8048 7870 7810 7770 7740 7716 7696 7693 7689 7686 7683 7680 7677 7674 7671 7669 7666
—1.0----1 8011 7837 7779 7739 7710 7687 7668 7664 7661 7658 7655 7652 7649 7647 7644 7641 7639
0.0----| 7976 7805 7748 7710 7681 7659 7641 7637 7634 7631 7628 7626 7623 7620 7618 7615 7613
1.0----] 7942 7774 7719 7681 7654 7632 7615 7611 7608 7606 7603 7600 7598 7595 7593 7591 7588
2.0----1 7910 7745 7690 7654 7627 7606 7590 7587 7584 7581 7578 7576 7573 7571 7569 7567 7564
3.0----] 7878 7716 7663 7628 7602 7582 7565 7563 7560 7557 7555 7552 7550 7548 7546 7544 7542
4.0----1 7848 7689 7637 7603 7577 7558 7542 7540 7537 7535 7532 7530 7528 7526 7524 7522 7520
5.0----] 7819 7663 7612 7578 7554 7535 7520 7518 7515 7513 7511 7508 7506 7504 7502 7501 7499
6.0----| 7791 7638 7588 7555 7532 7513 7499 7497 7494 7492 7490 7488 7486 7484 7482 7480 7479
7.0----]1 7764 7613 7565 7533 7510 7493 7479 7476 7474 7472 7470 7468 7466 7464 7463 7461 7459
8.0----] 7738 7590 7543 7512 7489 7472 7459 7457 7455 7453 7451 7449 7447 7446 7444 7442 7441
9.0-- 7714 7568 7521 7491 7470 7453 7441 7439 7437 7435 7433 7431 7429 7428 7426 7425 7423

10.0----| 7690 7546 7501 7472 7451 7435 7423 7421 7419 7417 7415 7414 7412 7410 7409 7408 7406
11.0----] 7667 7526 7481 7453 7432 7417 7406 7404 7402 7400 7398 7397 7395 7394 7393 7391 7390
12.0----| 7645 7506 7463 7435 7415 7400 7389 7387 7386 7384 7382 7381 7379 7378 7377 7376 7375
13.0----| 7624 7487 7445 7417 7398 7384 7374 7372 7370 7368 7367 7366 7364 7363 7362 7361 7360
14.0----| 7604 7469 7427 7401 7382 7369 7358 7357 7355 7354 7352 7351 7350 7348 7347 7346 7345
16.0----] 7585 7452 7411 7385 7367 7354 7344 7342 7341 7339 7338 7337 7336 7335 7334 7333 7332




Table X (c-d)

Salinity contraction coefficient, 1078 = + 107 (1/p) (30/9S)
3000 DECIBARS

L9T

SALINITY

TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0-- 7916 7741 7684 7647 7619 7598 7581 7578 7576 7573 7570 7568 7565 7563 7561 7559 7557
—-1.0-- 7883 7711 7655 7619 7592 7572 7555 7553 7550 7547 7545 7542 7540 7538 7536 7534 7532
0.0----| 7851 7682 7627 7592 7566 7546 7530 7528 7525 7523 7520 7518 7516 7514 7512 7510 7508
1.0-- 7820 7654 7601 7566 7541 7522 7507 7504 7501 7499 7497 7495 7492 7490 7489 7487 7485
2.0-- 7790 7627 7575 7541 7517 7498 7484 7481 7479 7476 7474 7472 7470 7468 7466 7465 7463
3.0-- 7762 7601 7550 7517 7493 7475 7461 7459 7457 7455 7453 7451 7449 7447 7445 7443 7442
4.0-- 7734 7576 7526 7494 7471 7454 7440 7438 7436 7434 7432 7430 7428 7426 7425 7423 7422
5.0-- 7707 75562 7503 7472 7449 7433 7420 7418 7416 7414 7412 7410 7408 7407 7405 7404 7402
6.0-- 7682 7529 7481 7451 7429 7413 7400 7398 7396 7394 7393 7391 7389 7388 7386 7385 7384
7.0----| 7657 7507 7460 7430 7409 7393 7382 7380 7378 7376 7374 7373 7371 | -7370 7369 7367 7366
8.0-- 7633 7485 7440 7411 7390 7375 7364 7362 7360 7358 7357 7355 7354 7353 7351 7350 7349
9.0----| 7610 | 7465 | 7420 | 7392 | 7372 | 7357 | 7347 | 7345 | 7343 7342 | 7340 | 7339 | 7337 | 7336 | 7335 | 7334 | 7333
10.0-- 7589 7445 7401 7374 7354 7340 7330 7328 7327 7325 7324 7323 7321 7320 7319 7318 7317
11.0-- 7567 7426 7383 7356 7338 7324 7314 7313 7311 7310 7308 7307 7306 7305 7304 7303 7302
12.0---- | 7547 7408 7366 7340 7322 7309 7299 7298 7296 7295 7294 7292 7291 7290 7289 7288 7288
13.0---- | 7528 7391 7350 7324 7306 7294 7285 7283 7282 7281 7279 7278 7277 7276 7275 7275 7274
14.0---- | 7509 7374 7334 7309 7292 7279 7271 7269 7268 7267 7266 7265 7264 7263 7262 7261 7261
15.0---- | 7492 7359 7319 7294 7277 7266 7257 7256 7255 7254 7253 7252 7251 7250 7249 7249 7248
SALINITY 4000 DECIBARS

TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—-2.0-- 7791 7617 7563 7529 7504 7486 7471 7469 7467 7464 7462 7460 7458 7457 7455 7453 7452
—1.0----| 7761 7590 7537 7503 7479 7461 7448 7445 7443 7441 7439 7437 7435 7433 7432 7430 7429

7732 7564 7512 7479 7455 7438 7425 7423 7420 7418 7416 7415 7413 7411 7410 7408 7407
7704 7539 7488 7455 7433 7416 7403 7401 7399 7397 7395 7393 7391 7390 7388 7387 7386
7677 7514 7464 7433 7410 7394 7382 7380 7378 7376 7374 7372 7371 7369 7368 7367 7365
--| 7650 7491 7442 7411 7389 7373 7362 7360 7358 7356 7354 7353 7351 7350 7348 7347 7346
---| 7625 7468 7420 7390 7369 7353 7342 7340 7338 7337 7335 7334 7332 7331 7330 7329 7327

pwnoo
cooo0

5.0----] 7601 7446 7399 7370 7349 7334 7323 7322 7320 7318 7317 7315 7314 7313 7312 7311 7310
6.0-- 7577 7425 7379 7350 7330 7316 7305 7304 7302 7301 7299 7298 7297 7295 7294 7293 7292
7.0-- 75565 7405 7360 7331 7312 7298 7288 7287 7285 7284 7282 7281 7280 7279 7278 7277 7276
8.0----| 7533 7385 7341 7314 7295 7281 7272 7270 7269 7267 7266 7265 7264 7263 7262 7261 7260
9.0----| 7512 7367 7323 7296 7278 7265 7256 7255 7253 7252 7251 7250 7249 7248 7247 7246 7245
10.0----| 7492 7349 7306 7280 7262 7250 7241 7239 7238 7237 7236 7235 7234 7233 7232 7232 7231
11.0----| 7472 7331 7289 7264 7247 7235 7226 7225 7224 7223 7222 7221 7220 7219 7218 7218 7217
12.0---- | 7454 7315 7274 7249 7232 7220 7212 7211 7210 7209 7208 7207 7206 |- 7206 7205 7204 7204
13.0----| 7436 7299 7259 7234 7218 7207 7199 7198 7197 7196 7195 7194 7193 7193 7192 7192 7191
14.0----| 7419 7284 7244 7220 7204 7194 7186 7185 7184 7183 7182 7182 7181 7180 7180 7179 7179
16.0-- 7402 7269 7230 7207 7191 7181 7174 7173 7172 ar 7170 7170 7169 7168 7168 7168 7167




Table X (e-h)

Salinity contraction coefficient, 1078 = + 107 (1/p) (3 p/8S)
5000 DECIBARS

SALINITY

TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0----| 7672 7500 7449 7416 7394 7378 7366 7364 7362 7361 7359 7357 7356 7355 7353 7352 7351
—1.0----}] 7645 7476 7425 7393 7372 7356 7345 7343 7341 7339 7338 7336 7335 7333 7332 7331 7330
0.0-- 7619 7452 7402 7371 7350 7335 7324 7322 7320 7318 7317 7316 7314 7313 7312 7311 7310
1.0----] 7593 7429 7380 7350 7329 7314 7304 7302 7300 7299 7297 7296 7295 7293 7292 7291 7290
2.0----| 7569 7407 7359 7329 7309 7295 7284 7283 7281 7279 7278 7277 7276 7275 7274 7273 7272
3.0----] 7545 7386 7338 7309 7289 7276 7266 7264 7263 7261 7260 7259 7258 7256 7256 7255 7254
4.0- 7522 7365 7319 7290 7271 7257 7248 7246 7245 7244 7242 7241 7240 7239 7238 7237 7237
5.0----] 7499 7345 7299 7272 7253 7240 7231 7229 7228 7227 7225 7224 7223 7223 7222 7221 7220
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SALINITY ' 6000 DECIBARS

TEMP.°C | 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 | 39.0 40.0

7560 7389 7339 7308 7289 7275 7266 7264 7263 7261 7260 7259 7258 7257 7256 7255 7255

—-2.0--
—1.0----1 7535 | 7367 | 7318 | 7289 | 7269 | 7255 | 7246 | 7244 | 7243 | 7242 | 7241 | 7239 | 7238 | 7238 | 7237 | 7236 | 7235
0.0----| 7511 | 7345 | 7297 | 7268 | 7249 | 7236 | 7227 | 7225 | 7224 | 7203 | 7222 | 7221 | 7220 | 7219 | 7218 | 7217 | 7217
1.0----1 7488 | 7325 | 7277 | 7249 | 7230 | 7217 | 7208 | 7207 | 7206 | 7205 | 7204 | 7203 | 7202 | 7201 | 7200 | 7199 | 77198
2.0----] 7466 | 7305 | 7258 { 7230 | 7212 | 7199 | 7191 | 7189 | 7188 | 7187 | 7186 | 7185 | 7184 | 7184 | 7183 | 7182 | 7182
3.0----} 7444 | 7285 | 7240 | 7212 | 7194 | 7182 | 7174 | 772 | A7 | 7170 | 7169 | 7168 | 7168 | 7167 | 7166 | 7166 | 7165
4.0----§ 7423 | 7267 | 7222 | 7195 | 7177 | 7165 | 7157 | 7186 | 7155 | 7154 | 7153 | 7152 | 7152 | 7181 | 7150 | 7180 | 7150
6.0----17403 | 7249 | 7204 | 7178 | 7161 | 7149 | 7142 | 7141 | 7140 | 7139 | 7138 | 7137 | 7136 | 7136 | 7135 | 7135 | 7134

SALINITY 7000 DECIBARS

TEMP.°C 0.0 5.0 10.0 16.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0

—2.0---- 17453 7283 7235 7207 7189 777 7170 7169 7168 7167 7166 7165 7164 7164 7163 7163 7163

—1.0---- | 7431 7263 7216 7189 7171 7159 7162 7150 7149 7149 7148 7147 7146 7146 7145 7145 7145
0.0---- | 7410 7244 7198 7170 7153 7142 7134 7133 7132 7131 7130 7130 7129 7129 7128 7128 7128
1.0---- 1 7389 7226 7180 7153 7136 7124 7117 7116 7115 7115 7114 7113 7113 7112 7112 7112 7111
2.0---- 1 7369 7208 7162 7136 7119 7108 7101 7100 7099 7099 7098 7097 7097 7096 7096 7096 7096
3.0---- {7349 7190 7145 7119 7103 7092 7086 7085 7084 7083 7083 7082 7081 7081 7081 7081 7080
4 0---- {7330 7173 7129 7104 7088 7077 7071 7070 7069 7068 7068 7067 7067 7067 7066 7066 7066

5.0---- 17311 7157 7113 7088 7073 7063 7056 7056 7055 7054 7054 7053 7053 7052 7052 7052 7052

SALINITY 10000 DECIBARS

TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0

—2.0---- {7170 6999 6955 6932 6918 6911 6908 6908 6908 6908 6908 6908 6908 6909 6909 6910 6910
—1.0---- 7154 6985 6941 6918 6904 6897 6894 6894 6894 6894 6894 6894 6895 6895 6895 6896 6896

0.0---- |7138 | 6971 6928 | 6905 | 6891 6884 | 6881 | 6881 6881 6881 6881 6881 6881 6882 | 6882 | 6883 | 6883
1.0---- | 7123 | 6958 | 6915 | 6892 | 6878 | 6871 6868 | 6868 | 6868 | 6868 | 6868 | 6868 | 6868 | 6869 | €869 | 6870 | 6870
2.0---- 17107 | 6944 | 6902 | 6879 | 6866 | 6859 | 6856 | 6856 | 6856 | 6856 | 6856 | 6856 | 6856 | 6857 | 6857 | €858 | 6858
3.0---- 17093 | 6932 | 6889 | 6867 | 6854 | 6847 | 6844 | 6844 | 6844 | 6844 | 6844 | 6844 | 6844 | 6845 | 6845 | 6846 | 6846
4.0---- |7078 | 6919 6877 6855 | 6842 6835 | 6833 6832 6832 6832 6833 6833 | 6833 | 6833 6834 | 6835 | 6835
5.0---- |7064 | 6907 | 6866 | 6844 | 6831 6824 | 6822 | 6821 6821 6821 6822 | 6822 | 6822 | 6823 | 6823 | 6824 | 6824
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Table XI

Isothermal compressibility coefficient, 107k = 107 (1/p) (3p/3p) [1/decibar]

0 DECIBARS

SALINITY
TEMP.°C| 0.0 50 | 100 | 15.0 [ 200 | 25,0 | 30.0 | 31.0 | 320 | 330 | 3.0 | 35.0 | 360 | 37.0 | 380 | 39.0 | 400
—20----| 517 [ 510 |502 | 495 | 489 | 482 | 475 | 474 | 473 | 472 | 470 | 469 | 468 | 467 | 466 | 464 | 463
-10----] 513 [ 506 |499 | 492 | 485 | 479 | 472 | 471 | 470 | 469 | 467 | 466 | 465 | 464 | 463 | 461 | 460
00--| 509 |s02 (495 | 488 | 482 | 476 | 469 | 468 | 467 | 466 | 465 | 463 | 462 | 461 | 460 | 459 | 257
1.0----| 505 | 498 |492 | 485 479 | 473 | 466 | 465 | 464 | 463 | 462 | 461 | 459 | 458 | 457 | 456 | 455
20---| 502 [495 |[488 | 482 | 476 | 470 | 464 | 463 | 461 | 460 | 459 | 458 | 457 | 456 | 455 | 453 | 452
30--| 498 |492 [485 | 479 | 473 | 467 | 461 | 460 | 469 | 458 | 457 | 455 | 454 | 453 | a52 | 451 | 450
4.0---| 496 | 488 |482 | 476 [470 | 464 | 459 | 457 | 456 | 455 | 454 [ 453 | 452 | 451 | 450 | 449 | aa8
50----| 492 | 485 | 479 | 473 | 468 | 462 | 456 | 455 | 454 | 453 | 452 | 451 | 4560 | 449 | 248 | 446 | 445
60---] 489 | 483 [477 | 471 | 465 | 459 | 454 | 453 | 452 | 451 | 450 | 4490 | 447 | 446 | 445 | 424 | 243
70---| 486 | 480 |474 | 468 | 463 | 457 | 452 | 451 | 450 | 449 | 447 | a46 | 245 | 444 | 443 | 442 | 441
80----| 483 | 477 472 | 466 | 460 | 455 | 450 | 449 | 448 | 446 | 445 | 444 | 443 | 442 | 441 | 440 | 439
90----] 481 | 475 |a69 | 464 | 458 | 453 | 448 | 447 | 446 | 445 | 443 | 442 | 441 | 440 | 439 | 438 | 437
10.0---| 478 |472 |467 | 461 | 456 | 451 | 246 | 445 | 444 | 443 | 442 | 441 | 440 | 439 | 438 | 437 | 436
1M1.0---|476 470 |465 | 459 | 4564 | 449 | 444 | 443 | 442 | 441 | 440 | 439 | 438 | 437 | 436 | 435 | 434
120----\ 473 {468 |463 | 457 | 452 | 447 | 442 | 441 | 440 | 439 | 438 | 437 | 436 | 435 | 434 | 433 | 432
13.0----| 471 [ 466 |46.1 | 455 | 450 | 445 | 440 | 439 | 438 | 437 | 437 | 436 | 435 | 434 | 433 | 432 | 431
14.0----| 469 | 464 |459 | 454 | 449 | 444 | 439 | 438 | 437 | 436 | 435 | 434 | a33 | 432 | a31 | 430 | 429
15.0----} 467 | 462 |457 | 452 | 447 | 442 | 437 | 436 | 435 | 434 | 434 | 433 | 432 | 431 | a30 | 429 | 428
16.0----| 465 | 460 |455 | 450 | 445 | 441 | 436 | 435 | 434 | 433 | 432 | 431 | 430 | 429 | 428 | 428 | 427
17.0----{ 464 | 459 |454 | 449 | 444 | 439 | 434 | 434 | 433 432 | 431 | 430 | 429 | 428 | 427 | 426 | 425
18.0---| 462 | 457 |a52 | 447 442 | 438 | 433 [ 432 | 431 | 430 | 430 | 429 | 428 | 427 | 426 | 425 | 424
19.0----| 460 [ 455 [451 | 446 | 441 | 436 | 432 | 431 | 430 | 429 | 428 | 427 | 427 | 426 | 425 | a24 | 423
200----| 4569 | 454 |a49 | 444 | 440 | 435 | 431 | 430 | 429 | 428 | 427 | 426 | 425 | 425 | 424 | 423 | 422
21.0----} 457 | 453 |a48 | 443 | 439 | 434 | 430 | 429 | 428 | 427 | 426 | 425 | 424 | 423 | 423 | 422 | 421
220----| 456 | 451 |447 | 442 | 437 | 433 | 429 | 428 | 427 | 426 | 425 | 424 | 423 | 422 | 422 | 421 | 420
23.0----) 455 | 450 |445 | 441 | 436 | 432 | 428 | 427 | 426 | 425 | 424 | 423 | 422 | 422 | 421 | 420 | 419
240----| 454 | 449 |4a4a | 440 | 435 | 431 | 427 | 426 | 425 | 424 | 423 | 422 | 421 | 421 | 420 | 419 | 418
25.0----§ 452 | aa8 | 443 | 439 | 434 | 430 | 426 | 425 | 424 | 423 | 422 | 421 | 421 | 20 | 419 | 418 | 417
26.0----] 451 | 447 |aa2 | 438 | 433 {429 | 425 {424 | 423 | 422 | 422 | 421 | 420 | 419 | 418 | 417 | 417
270} 450 | aae |aa1 | 437 | 433 | 428 | 424 | 423 | 422 | 422 | 421 | 420 | 419 | 418 | 417 | 417 | 418
28.0----| 449 | 445 |a40 | 436 |432 |427 | 423 | 423 | 422 | 421 | 420 | 419|418 | a8 |47 | 416 | a15
20.0----| 449 | 444 |440 |435 | 431 | 427 | 423 422 [ a21 | 420 | 419 | 419 | 418 | 417 | 416 | 415 | 415
300----| 448 | 243 |439 | 435 | 430 | 426 | 422 421 |a20 | 420 | 419 | 218 | 417 | 16 | 416 | 415 | 414
31.0----| 447 | 442 |a38 | 434 | 430 |4a25 |421 | 421 | 420 | 419 |48 | 417 | 417 | a16 | 415 | 414 | 414
320--| 446 {442 |4a37 | 433 [429 |4a25 | 421 |420 |4a19 | 419 | 418 | 417 | 416 | 415 | 415 | 414 | 413
330----| 446 | 441 |437 | 433 |428 |[424 | 420 |[420 |419 | 418 | 417 | 416 | 416 | 415 | 414 | 413 | 413
30| 445 | 441 |436 | 432 |428 [424 420 |[a19 |48 | 418 | 417 | 416 | 415 | 415 | 414 | 413 | 412
35.0----| 444 jaac |436 |[432 | 428 | 424 | 420 [419 418 | 417 | 416 | 416 | 415 | 414 | 413 | 413 | 412
36.0---| 444 | a40 |435 | 431 427 |423 | 419 [a18 | 418 | 217 | 416 | 415 | 415 | 414 | 413 | 412 | 412
37.0----| 443 | 439 |435 | 431 | 427 | 423 {419 |4a18 | 417 | 417 {416 | 415 | 414 | 414 | 213 | 412 | 411
380 --| 443 | 439 |435 | 430 426 422 | 419 |48 | 417 | 416 | 416 | 415 | 414 | 413 | 413 | 412 | 411
39.0----| 443 1438 |434 | 430 426 422 |418 |418 | 417 | 416 | 415 | 415 | 414 | 413 | 212 | 412 | 411
40.0---f 442 | 438 |434 | 430 426 |422 1418 | 417 | 417 | 416 {415 | 414 | 414 | 413 | 412 | 412 | 411
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Table XII

Isothermal compressibility coefficient, 107 k = 107 (1/p) (3p/0p) [1/decibar]
5000 DECIBARS

SALINITY
TEMP.°C| 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0---4 449 44 4 43 .8 43.2 42.7 42.2 41.6 415 41.4 41 3 41.2 411 41.0 40.9 40 8 40.7 40 6
-1.0---1 446 44 1 43 5 43.0 42 .4 41.9 41 4 41.3 41.2 411 41 0 40.9 40.8 40.7 40.6 40 5 40 .4
00---1 443 | 438 | 432 | 427 | 422 | 417 | 412 | 411 410 | 409 | 408 | 407 | 406 | 405 | 404 | 403 | 402
1.0---) 441 | 435 | 430 | 425 | 420 | 415 | 410 | 409 | 408 | 407 | 406 | 405 | 404 | 403 | 402 | 401 | 400
2.0---{ 438 43.3 427 422 41.7 412 40 8 40.7 40 6 40 5 404 | 403 40.2 40.1 40.0 399 39.8
3.0---4 435 43.0 42.5 42 .0 41.5 41.0 40.6 40 5 40.4 40.3 40.2 40 .1 40.0 39.9 39.8 39.7 396
4.0-- 43 3 42 8 42 .3 41.8 41.3 40.8 40 .4 40 3 40 2 40 1 40.0 399 398 397 39.6 39 6 39.5
5.0-- 431 42 .6 42 1 41.6 41 .1 40.6 40.2 40.1 40.0 39. 39.8 39 7 39.7 39.6 39.5 39 .4 393
6.0---] 42.8 42 .3 41.9 41.4 409 40.5 40.0 399 39 8 387 39.7 39 6 395 39.4 393 39 2 39.1
70---1 428 42 1 a1 7 41.2 40.7 40.3 39.8 39.8 397 396 395 39 4 39.3 39.2 39 2 391 390
8.0---] 424 41.9 415 41.0 40 6 40 1 39.7 39.6 395 39.4 39.3 39 3 39.2 39.1 390 38.9 38.8
9.0-- 42.2 41.8 41 3 40.8 40.4 40.0 39.5 39.4 39.4 39.3 39 2 39.1 39.0 38.9 389 38.8 387
10.0---4 420 41.6 411 40.7 40 2 39.8 39 4 39.3 39 2 391 390 39.0 38.9 38 8 38.7 386 38 6
11.0---4 418 41.4 41 0 40.5 40 1 39.7 39.2 39 2 39.1 390 38.9 38.8 38 7 38.7 38 .6 385 384
12.0---4 17 41 2 40 .8 40 .4 399 395 39.1 39.0 389 38.9 38.8 38.7 38 6 385 38.5 38 4 383
13.0---4 415 41 1 40 .6 40.2 39.8 39.4 39.0 38 9 38 8 387 387 386 385 38 4 38 3 38 3 38 2
14.0---4 413 409 40.5 40.1 39.7 39.3 38.9 38.8 38.7 38.6 38.5 38.5 38 4 38.3 382 381 381
15.0---4 41.2 40 8 40.4 399 395 39.1 38.7 38.7 38.6 38.5 38.4 38 3 38.3 38.2 381 38.0 380
16.0---4 41.0 40.6 40 .2 39 .8 39 4 39.0 386 385 385 38 4 38 3 38.2 38.2 38.1 38.0 37.9 379
17.0---4 409 40.5 40.1 39.7 39.3 38 9 38 5 38 4 38.4 38 3 38.2 38 1 38.1 38.0 37 9 37.8 37 8
18.0---1 4038 40 .4 40.0 39.6 392 38.8 38.4 38 3 38.3 38 2 38 1 380 38.0 37.9 37 8 377 37.7
19.0---4 406 | 402 [ 399 { 395 (39.1 | 387 | 383 | 382 | 382 | 381 ]380 | 379 | 379 | 378 | 377 | 376 | 376
20.0---] 405 40 1 39.7 39 3 39 0 38.6 38.2 38.1 38.1 380 37.9 37.8 37.8 37.7 376 37.5 375
21.0---4 40.4 40.0 39.6 39 2 38.9 3856 381 380 38 0 379 37.8 37.8 37.7 37.6 3756 375 37 4
22.0---4 40.3 399 395 39.1 38 8 38.4 38.0 38.0 379 37.8 37.7 377 37 6 375 375 37 4 373
23.0---4 40.2 39.8 39.4 39.1 38.7 38.3 380 37.9 37 8 377 377 376 375 37.5 37 4 373 37.2
24.0---4 40.1 397 39.3 39.0 38.6 38.2 37.9 37.8 37.7 377 37.6 37.5 375 37.4 373 37.2 372
10000 DECIBARS
SALINITY

TEMP.°C} o.0 50 | 10.0 | 15.0 { 200 | 25.0 | 300 | 31.0 | 320 | 330 | 340 | 350 | 360 | 37.0 | 380 | 39.0 | 400
—2.0---1 391 38.7 38.3 37.9 37.4 370 36.6 365 36 4 36.4 36.3 36 2 36 1 360 36.0 359 358
-1.0---4 38.9 38.5 38.1 37.7 373 36.9 36.5 36 4 36.3 36.2 361 36 1 360 359 358 357 357
0.0---1 387 38.3 379 37.5 371 36.7 36.3 36 2 36 1 36 1 36.0 359 358 358 357 356 355
1.0---] 386 38.2 37.7 37.3 36 9 36.5 36.2 36 1 360 359 35.8 358 35.7 356 3556 355 35 4
2.0-—--‘ 38 4 38.0 37.6 37.2 36.8 36 .4 36.0 35.9 35.9 35.8 357 356 356 355 354 353 353
3.0—-—1 38.2 37.8 37.4 37.0 36.6 36.3 359 358 357 356 35.6 355 35 4 35 4 353 352 351

4.0---4 380 37.7 37.3 36.9 36.5 36.1 35.7 357 356 355 35.4 35 4 353 352 352 351 35




Table XIIT

Isopycnal derivative, (3S/ ot)p
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0 DECIBARS

SALINITY
TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
-2.0----|- 1267 |- 1036 |- 0797 |—.0563 |—.0335 |- 0111 0107 0150 0193 .0236 .0278 .0321 .0363 .0404 0446 .0488 0529
—10----|— 1043 |- 0816 |- 0584 |- 0357 |- 0136 0080 .0291 .0333 0374 .0415 .0456 .0497 0537 0578 0618 .0658 .0698
0.0.---|— 0824 |- 0600 |- 0375 [— 0156 .0058 L0267 0471 0511 0551 0590 .0630 .0669 .0708 0747 .0786 .0824 .0863
1.0----|— 0610 |- 0390 |- 0172 0041 0248 0450 .0646 0685 0723 .0761 .0799 .0837 .0875 0912 0950 .0987 1024
2 0----]- 0401 |- 0185 0027 0233 .0433 0628 0817 0854 .0891 .0928 .0965 1001 .1038 1074 1110 1146 1181
30----]— 0196 0016 0222 0421 0614 .0802 .0984 1020 1056 1091 1127 1162 1197 1232 1266 1301 1335
4.0-- 0004 0212 0411 0604 .0790 .0972 1148 1182 1217 1251 1285 1319 1352 .1386 1419 1452 1485
5.0-- 0199 0404 0597 0783 .0963 1138 1307 1341 1374 1407 1440 1472 .1505 1537 1569 | . 1601 1633
6.0-- 0390 0591 0778 0958 1132 1300 1464 1496 1528 1659 1591 1622 .1654 1685 1716 1746 1777
7.0-- 0577 0774 0555 1129 1297 1459 1616 1647 1678 1709 1739 1768 1799 1829 1859 1889 .1918
8.0--- 0760 0953 1128 1296 1458 1615 1766 1796 1826 1855 1884 1913 1942 1971 2000 .2028 2056
90..- 0939 1128 1298 1460 1616 1767 1913 1942 1970 .1998 2027 .2055 .2082 2110 2137 2165 2192
10.0--- 1114 1300 1464 1620 1771 1916 .2057 2084 2112 2139 2166 2193 .2220 .2246 2273 2299 2325
11 0--- 1286 1467 1626 1777 1923 2062 2198 2224 2251 2277 2303 .2329 2355 .2380 .2406 2431 2456
12.0--- 1454 1632 1786 1931 2071 2206 2336 2362 2387 2412 2437 2462 .2487 2512 2536 .2560 .2584
13.0 -- 1619 1793 1942 2082 2217 2347 2472 2497 2521 2545 .2569 .2593 2617 2641 .2664 2688 2711
14.0--- 1780 1951 2095 2230 .2360 2485 .2605 2629 2653 2676 2699 2722 .2745 2768 2790 2813 .2835
15.0-- 1938 2106 2245 2376 .2501 12621 2737 2759 2782 2804 2827 2849 2871 2893 2915 2936 2958
16.0-- 2094 2258 2392 2518 2639 2754 2866 2888 12909 12931 2952 2974 2995 .3016 .3037 .3058 3078
17 0-- 2246 2407 2637 2658 2774 2885 2993 3014 3035 .3055 .3076 3097 3117 3137 3157 3177 3197
18.0-- 2396 2553 2679 2796 2908 3015 3118 3138 3158 3178 .3198 3218 .3237 .3257 3276 .3295 .3314
19.0-- 2543 2697 2818 2931 .3039 3142 .3241 3261 .3280 3299 3318 .3337 .3356 3375 .3393 3412 3430
20.0-- 2688 2839 2956 3065 3168 3267 .3363 .3381 3400 3418 3437 .3455 3473 .3491 3509 3527 .3544
21 0-- 2830 2978 3091 3196 .3295 3390 3482 3500 3518 3536 3554 3571 3588 .3606 3623 .3640 .3657
22.0-- 2969 3115 3224 3325 .3420 .3512 3600 3618 3635 .3652 3669 .3686 .3702 3719 .3736 3752 3768
23.0-- 3107 3249 .3355 3452 3544 3632 3717 3734 3750 .3766 .3783 .3799 .3815 .3831 .3847 3863 3879
24.0--- 3242 3382 3483 3577 3666 3750 3832 .3848 3864 3880 3895 3911 3926 3942 /3957 3972 3987
25.0----| 3375 3512 3610 3700 3785 3867 3945 .3961 3976 3991 4006 4021 4036 4051 4066 4080 4095
26.0----| 3506 3641 3735 3822 .3904 3982 4057 4072 4087 4101 4116 4130 4145 4159 4173 4187 4201
27 0----| 3635 3767 3859 3942 4020 4096 4168 4182 4196 4210 4224 4238 4252 4266 4279 4293 .4306
28.0----| 3762 3892 3980 4060 4135 .4208 4277 4291 4304 4318 4331 4345 4358 4371 4384 4397 4410
29.0 3887 4015 4099 4176 4249 4318 4385 4398 4411 4424, 4437 4450 4463 4475 4488 .4500 4513
30.0----{ 4010 4136 4217 4291 4361 4427 4491 4504 4516 4529 4541 4554 4566 .4578 4590 4602 4614
31.0---] 4131 4255 4333 4404 4471 4535 4596 .4608 4620 4632 4644 4656 4668 .4680 4691 4703 4714
32.0----| 4250 4372 4448 4516 4579 4641 4700 471 4723 4734 4746 4757 4768 .4780 4791 .4802 4813
33.0----| 4367 4487 4560 4625 .4686 4745 4802 4813 4824 4835 4846 4857 4868 .4878 .4889 4800 L4911
34.0----) 4483 4601 ABT1 4733 4792 4848 4902 | .4913 14923 4934 4944 4955 .4965 4976 4986 4996 .5007
35.0--- 4596 4713 4780 4840 4895 .4949 5001 5011 .5021 .5031 5041 5051 .5061 5071 .5081 5091 5101
36.0--- 4708 4822 4887 4944 .4997 5048 5098 5108 5117 5127 5137 5146 5156 5165 5175 5184 5194
37.0.---} 4817 4930 .4992 5046 5097 5146 5193 5202 5212 5221 5230 5239 .5249 5258 5267 6276 5285
38.0----] .4924 5036 5095 5147 5195 5242 5287 5296 6304 5313 5322 .5331 .5340 .5348 5357 .5366 5374
39.0----f 5029 5140 5196 5246 5291 5335 5378 5387 5395 5403 5412 5420 .5429 5437 5445 5453 5462
40.0 5132 5241 5295 5342 5385 5427 5468 5476 .5484 5492 5500 .5507 .5515 .5523 .5631 5539 6547
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Table XIV (a-b)
Isopycnal derivative, (3 S/dt)p

1000 DECIBARS

SALINITY

TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0---- 0789 | — 0566 0341 .0122 .0093 .0303 0507 .0548 0588 0628 .0668 0708 .0747 .0787 1 0826 0865 0904
—1.0---- 0580 | —.0361 .0143 .0070 .0278 .0481 .0679 0718 .0757 .0795 0834 .0872 0910 0948 .0986 1024 1061
0.0--- 0377 | —.0161 .0052 .0258 .0459 .0655 .0846 .0884 0921 .0958 0996 .1033 .1069 1106 1142 1179 1215
1.0--- 0178 0035 0241 0441 0636 .0825 .1009 1046 1082 1118 1154 1189 1225 .1260 1295 1330 .1365
2.0--- .0017 0227 .0427 0620 .0808 .0991 1169 .1204 1239 1274 .1308 1342 1377 1411 1444 1478 1511
3.0- 0208 0414 0608 .0795 .0977 .1153 1325 .1359 1392 1426 .1459 1492 .1625 .1558 1590 1623 1655
4.0---- .0394 0597 .0785 .0966 1142 1312 1478 1510 1543 1575 1607 1639 1670 1702 1733 1764 1795
5.0--- 0577 0776 .0958 1134 1303 1467 .1627 .1658 1689 1720 1751 .1782 1812 .1843 .1873 .1903 1933
6.0--- 0755 0951 1128 11297 1461 .1619 1773 .1803 1833 1863 .1893 1922 1952 .1981 2010 .2039 2067
7.0-- .0930 1122 1294 1457 1615 .1768 1916 1945 1974 .2003 .2031 .2060 .2088 2116 2144 2172 2199
8.0-- 1101 1289 1456 .1614 1767 1914 .2056 2084 2112 2140 .2167 2194 2222 2249 .2275 .2302 2329
9.0-- 1269 1453 1615 .1768 1915 2056 2194 2221 2247 2274 .2300 2327 .2353 2379 2404 2430 2456
10.0-- 1433 1614 1770 1918 .2060 .2196 .2328 2354 2380 .2406 2431 12456 .2481 .2506 2531 2556 2580
11.0-- 1594 1771 1923 .2065 2202 .2333 2461 2485 .2510 .2535 .2559 .2584 .2608 2632 2656 2679 2703
12.0-- 1751 1926 2072 2210 2341 .2468 25380 2614 .2638 2662 .2685 2709 2732 2755 2778 2801 .2823
13.0-- 1906 2077 2218 2351 .2478 .2600 .2718 2741 .2764 .2787 .2809 2832 .2854 2876 .2898 .2920 .2942
14.0-- 2058 2225 .2362 2490 2613 .2730 2843 .2865 2887 .2909 .2931 .2953 .2974 .2995 .3017 3038 3059
15.0---- 2207 2371 .2503 2627 2745 .2858 .2967 .2988 3009 3030 .3051 .3072 .3092 3113 3133 3154 3174
16.0---- 2353 .2514 .2642 2761 .2875 .2983 .3088 .3109 .3129 3149 .3169 3189 .3209 .3229 3248 .3268 .3287
17.0---- 2496 2654 2778 2893 3002 3107 3208 3227 .3247 .3266 .3286 .3306 .3324 .3343 3362 .3380 3399
18.0---- 2637 2792 2912 13023 3128 3229 3325 3344 3363 .3382 .3400 .3419 .3437 .3455 3473 .3491 .3509
19.0---- 2776 2928 3044 3150 3252 3348 3441 3460 .3478 3496 .3514 .3531 .3549 .3566 .3584 .3601 3618
20.0---- 2912 .3061 3173 3276 .3373 .3466 .3556 3573 .3591 3608 .3625 .3642 .3659 .3676 .3693 .3709 3726
21.0---- 3046 3193 3300 3400 3493 3583 3669 3686 3702 .3719 .3735 .3752 .3768 3784 3800 3816 3832
22.0---- 3178 13322 3426 .3522 3612 3698 3780 .3796 3813 3828 .3844 3860 -3876 .3891 -3907 -3922 -3937
23.0---- 3308 .3449 3550 .3642 .3728 .3811 .3890 .3906 3921 .3937 3952 3967 .3982 3997 .4012 4026 .4041
24.0---- 3436 3574 | 3671 .3760 | .3843 .3923 3999 4014 4029 .4043 .4058 4073 .4087 4101 4118 4130 4144
25.0---- 3562 3698 379N .3877 3957 .4033 4106 4121 4135 4149 4163 4177 4191 4205 4218 4232 4246

SALINITY 2000 DECIBARS
TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0-- 0321 | — 0107 0104 .0310 .0510 0706 .0898 .0936 0974 1012 1049 .1086 .1123 1160 1197 1233 1270
—1.0--- 0129 0083 0288 0488 0682 0872 1057 1094 1130 1167 1203 .1239 1274 .1310 .1345 1381 1416
0.0--- 0060 0269 0469 .0662 .0850 .1034 1213 .1248 1283 1318 .1353 1388 1422 .1456 1490 1524 .1558
1.0---- 0245 0451 0645 .0832 .1015 1192 .1365 .1399 1432 1466 1500 .1533 1566 1599 .1632 1665 1698
2.0---- 0426 0629 .0817 0999 1175 1346 .1513 .1546 1579 1611 .1643 .1676 .1708 1739 A7 .1803 1834
3.0-- 0603 0803 0986 1162 .1332 .1498 .1658 .1690 1721 1753 .1784 1815 1846 .1876 1907 .1937 . 1967
4.0-- 0776 0973 11561 321 1486 .1645 .1800 .1831 1861 1891 1921 .1951 .1981 .2010 2040 2069 .2098
5.0---- 0946 1140 .1312 1477 .1636 .1790 .1939 .1969 1998 .2027 2056 .2085 2113 2142 2170 2198 2226
6.0---- 1113 1303 .1470 1630 .1783 1932 .2076 .2104 2132 .2160 2188 2216 .2243 2270 2298 2325 .2351
7.0--- 1276 1462 1625 1779 1927 2071 .2209 .2236 2263 .2290 .2317 .2344 .2370 .2396 2423 2449 2474
8.0--- 1435 1619 1776 1926 .2069 .2207 .2340 .2366 .2392 2418 .2444 .2469 .2495 2520 2545 2570 2595
9.0--- 1592 1772 1925 .2069 2207 .2340 .2468 2494 2519 .2544 .2568 .2593 .2617 .2642 .2666 2690 2714
. 10.0--- 1745 1922 2070 2210 .2343 2471 .2594 .2619 2643 .2667 .2690 2714 2738 2761 2784 2807 2830
11.0- 1896 .2070 2213 .2347 .2476 .2599 2718 2741 2764 .2787 .2810 .2833 .2856 2878 2900 2923 2945
12.0--- 2043 2214 2353 .2483 .2606 2725 .2840 .2862 .2884 .2906 .2928 .2950 2972 2993 3015 3036 3057
13.0-- .2188 .2356 2480 2615 .2735 .2849 2959 .2981 3002 .3023 .3044 .3065 .3086 .3107 3128 3148 .3168
14.0-- 2330 .2495 .2625 2746 2861 2971 3077 .3097 3118 3138 .3159 3179 .3199 3219 .3238 .3258 3278
15.0-- 2470 2631 2757 2874 2985 3090 2192 1719 2372 27572 271 29290 21N 227%a 2210 22a7 naoe




Table XIV (c-d)

Isopycnal derivative, (8S/0t),
3000 DECIBARS

YA

SALINITY
TEMP.°Cc | 0.0 5.0 10.0 150 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
-2.0---| 0134 0341 0538 0730 0917 | 1100 | 1279 ] .1314 1349 1384 | 1419 1454 1489 1523 1558 1592 1626
~1.0--—-| 0311 0516 0708 | .0895 1076 | .1253 | 1426 1460 1494 1528 1562 1595 1629 | 1662 1695 1728 1761
0.0----| 0485 0688 0875 | .1056 1231 1403 | 1570 1603 1636 1668 | 1701 1733 1765 1797 1829 1861 1893
1.0-- 0656 0856 1038 1214 1384 1549 | 1711 1742 1774 1806 1837 1868 1899 | 1930 1961 1991 2022
2.0 ---| 0824 1020 1198 1368 | .1533 1693 1848 1879 1909 1940 | 1970 2000 | .2030 2060 2089 2119 2148
3.0---| 0988 1182 1354 | 1519 1678 1833 1983 | 2013 2042 2071 2100 2129 2158 2187 2215 2244 2272
4.0----| 1149 1340 1508 1667 1821 1970 | 2115 2144 2172 2200 2228 2256 2284 | 2311 2339 2366 2393
5.0 1306 1495 1658 1812 1961 2105 | 2244 | 2272 2299 | 2326 2353 | 2380 2407 2433 24860 2486 2512
6.0-- 1461 1646 1804 1954 | .2098 2237 2371 2397 2424 2450 | 2476 2502 2527 2553 2578 2603 2628
70- 1612 1795 1948 2093 | 2232 2366 2495 2521 12546 2571 2596 2621 12645 2670 2694 2719 2743
8.0-- 1761 1941 2090 2230 2364 2492 | 2617 2642 2666 2690 | 2714 2738 2762 2785 2809 2832 2855
9.0---| 1907 2083 2228 | 2383 | 2493 2617 | 2737 | .2760 2784 2807 2830 | 2853 2876 2898 2921 2943 2965
10.0---- | 2050 2224 2364 2494 | 2619 2739 2854 2877 | 2899 | 2922 2944 2966 2988 3009 3031 3053 3074
1.0 | 2190 2361 2497 | 2623 | 2743 2859 2970 2991 3013 | 3034 3056 3077 | .3098 3119 3140 3160 3181
12.0---| 2328 2496 2627 | 2750 2865 2976 | .3083 | 3104 3125 3145 3166 3186 3206 3226 3246 3266 3286
13 0---- | 2464 2629 2756 | .2874 2985 | 3092 | .3195 | .3215 3235 3255 3274 | 3294 3313 3332 3352 3371 3390
14.0---- | 2597 2759 2882 | 2996 | 3103 3206 3305 | .3324 3343 3362 3381 3400 3418 3437 3455 3474 3492
15.0--- | 2728 2887 3006 [ .3116 3219 | 3318 3413 | 3432 | 3450 3468 3486 3504 3522 3540 3558 3575 3593
SALINITY 4000 DECIBARS
TEMP.°C | 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
~2.0----| 0574 0774 0959 | .1137 1311 1481 1648 1681 714 | 1746 | 1779 1811 1844 | 1876 1908 | 1940 | 1972
—1.0----| o738 0936 1116 1289 1458 1623 1784 | 1815 1847 1879 1910 1941 1973 | 2004 2034 2065 2096
0.0----| o898 1094 1269 | .1438 1602 1761 1916 1947 | 1978 2008 2038 | 2069 2099 | 2129 2158 2188 2218
10----] 1085 1249 1420 1584 1742 | 1896 | .2047 2076 2106 | .2135 | .2184 | 2193 2222 2251 2280 2308 2337
2.0----| 1210 1401 1568 | 1727 1880 2029 2174 2202 2231 2259 2287 | .2315 2343 2371 12399 2426 | 2453
3.0----| 1361 1550 1712 1866 2015 2159 2299 2326 2354 2381 .2408 2435 | 2462 2488 | 2515 2542 | 2568
4.0-- 1510 1696 1854 | 2004 2147 2286 | .2421 2447 2474 | 2500 2526 2652 | .2578 2604 2629 2655 2680
5.0 ---] 1656 1840 1993 2138 2277 | 2411 12541 2566 | .2592 | 2617 2642 | 2867 | .2692 | 2717 2741 2766 2790
6.0---| 1799 1980 2129 2270 | 2404 | 2533 2658 2683 2707 | 2732 2756 2780 2804 | .2827 2851 2875 2898
70----| 1940 2118 2263 | 2399 | 2528 | .2653 2774 2797 | 2821 2844 | 2867 2890 | 2913 | .2936 | 2959 | 2982 3004
80 ---| 2078 2254 2394 2526 2651 2771 2887 2910 | 2932 | 2985 | 2977 | 2099 | .3021 .3043 3065 3087 3108
9.0--| 2213 2387 2523 2650 2771 2886 2998 | .3020 3042 | .3063 3085 3106 | .3127 3148 | .3169 3190 | 3211
10.0-- 2347 2517 2649 2772 2889 | 3000 3107 3128 | 3149 | 3170 | 3191 3211 3231 .3252 3272 | 3202 3312
11.0-- 2477 2645 2773 2892 | 3004 | 3112 | 3215 | 3235 3255 3275 3295 | .3315 | .3334 | .3353 3373 3392 3411
12.0-- 2606 2771 2895 3010 3118 3221 3321 .3340 3359 | .3378 | .3397 | .3416 | 3435 3454 | 3472 3491 3509
13.0-- 2732 2895 3015 3126 3230 | 3330 | 3425 | 3443 | 3462 | 3480 | 3499 | .3517 3535 | .3553 3570 3588 3605
14.0-- 2857 3016 | .3133 | 3240 3340 3436 3527 | .3545 | .3563 | .3581 3598 | .3616 | .3633 3650 | .3667 3884 | 3701
15.0-- 2979 3136 | .3249 3352 3449 | 3841 3629 3646 3663 3680 3697 3713 | 3730 | .3746 | 3763 | 3779 | .3795
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Table XIV (e-h)

Isopycnal derivative, (3S/3t),

5000 DECIBARS

SALINITY

TEMP.?° 0.0 5.0 10.0 15.0 20.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0
—20---Jo1000| o01194| 0 13e6| 01531| 0.1693| 0.1850] 0 1881 | 0.1912] 0.1943| 0 1974| 02005| 0.2035| 0.2066 | 0.2096 | 02126} 02156 02186
—1.0---]o11a9| o 13a81| o 1510| 01671| 0.1827| 0.1980| o0.2010| 0.2040| 02070| 0.2100| ©2130| 0.2169 | 02188 02218 | 02247 02276 | 0 2305
0.0---101296| 0 1487] 0 1651| o0 1808 0 1960| 0.2107] 0.2137| 0.2166| 02194} 0.2223| 02252 0.2280| 0.2309| 0.2337 | 0.2365( 02393 | 0 2421
1.0---40 1440| o0 1629| 0 1789| o0 1942f 0.2089] 02232 0.2260| 0.2288| 0.2316| 0.2344| 02372 02399 | 0.2427| 0.2454 | 02481 | 0 2508 | O 2535
20---lo1s82| 01769 0 1925| 02074] 02216| 02354 0.2382| 0.2409| 02436 | 0.2462| 02489 02516 | 0.2542| 0.2568| 0.2594| 0.2621 | O 2646
30---do 1722} 01907| 02059| 02203] 0.2341| 02474 0.2501| 0.2527| 02553 | 02579 | 0.2604{ 0.2630| 0 2655| 0 2681 | 02706 02731 0.2756
40---]o18s9| 02042] 02190| 02328| 02463| 0.25921 02617 0.2643| 0.2668| 02692 02717| 0.2742| 02766| 0.2791| 02815| 0.2839 [ 0.2863
50----10 1994 02174| 02318 0.2454| 02583| 02707| 02732| 0.2756| 02780 02804 | 02828 0.2852| 0.28756| 0.2899 | 02922 | 0 2945 | O 2968

SALINITY 6000 DECIBARS

TEMP.°C| 0.0 5.0 10.0 15.0 20.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0
—2.0----|o 1409 | 01597 | 0.1757| 01911 | 0.2060 | 0.2205| 02234 | 0.2263 | 02291 | 02320 | 02348 | 02377 | 0.2405 | 02433 | 02461 | 0 2489 | 0O 2517
“10--losas| 017321 01889 0.2038| 02183 | 02324 0.2352 | 0.2380 | 02408 | 02435 | 02463 | 0.2490 | 0.2517 | 0 2545 | 0.25672 | 0.2539 [ O 2625
0.0----lo1679 | 0.1865 | 0 2018| 02164 | 0.2304 | 0.2441| 0.2468 | 02495 | 02522 | 02549 | 0.2575 | 0.2601 | 0 2628 | 0 2654 | 0 2680 [ 0 2706 | 0.2732
10----lo1811| 01995 | 0.2145] 0.2287] 02424 | 0.2556| 02582 | 0.2608 | 02634 § 0.2660 | 02685 | 02711 | 02736 | 0.2761 | 0.2786 | 0 2812 | 0.2836
20---[o1941| 0212a| 02270| 02408| 02540 | 0.2669| 0.2694 | 0.2719 | 02744 | 02769 | 02793 | 02818 | 0.2842 [ 0.2867 | 0.2891 | 0 2915 | 0.2939
30.--lo2070| 02250 02393 02527| 02655 | 02779 | 02803 0.2828 | 02852 | 02875 | 02899 | 02923 | 02947 | 02970 | 02993 | 03017 | O 3040
20----l02196 | 02374 | 02514| 0.2644| 02768 | 02887 0.2911 | 0.2934 | 02957 [ 02980 | 03003 | 03026 | 03049 | 0.3071 | 03094 | 03116 | 0 3139
50----|02320 | 02497 | 02632| 02758 0.2878 | 0.2994| 0.3017 | 03038 | 03061 | 03084 [ 0.3106 | 0 3128 | 0.3149 | 03171 | 03193 | 03214 | 0.3236
SALINITY 7000 DECIBARS

TEMP.°C| 0.0 5.0 10.0 15.0 20.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0 32.0 33.0 340 35.0 36.0
—20---lo1799 | 01983 | 02132| 0.2274| 02412 | 0.2546 | 02572 | 0 2599 | 0 2625 | 0 2652 | 0.2678 | 02704 | 02730 [ 02756 | 02782 | 0.2808 | 0 2834
—10-—lo1923 | 02106 | 0.2252 | 0.2391 | 0.2524 | 0 2655 | 02681 | 0.2706 | 02732 | 02757 | 02783 | 02808 | 0 2833 | 0.2858 | 0.2883 | 02908 | 0 2933
0.0----lo 2045 | 02227 | 0.2370| 0.2505 | 02635 | 0.2762 | 02787 | 02812 | 0.2836 | 0.2861 | 02885 | 0 2910 | 02934 | 0.2958 | 0 2982 | 0 3007 | O 3030
10.--lo2166 | 0.2336 | 02487 | 02618 | 0.2745 | 0.2867 | 0.2891 | 02915 | 02939 | 0.2963 | 0 2986 [ 03010 | 0 3033 | 0 3057 | 0.3080 | 03103 } O 3126
20--lo2285 | 02464 | 02601 | 02720 0.2852 | 0.2970| 0.2994 | 0.3017 | 0 3040 [ 0 3063 | 0.3086 | 03108 | 0.3131 | 03153 | 0 3176 § 0 3198 | O 3220
30---lo2402 | 02580 | 0.2714| 02839 | 0.2957 | 03072 | 0.3094 | 0.3117 | 03139 [ 0 3161 [ 03183 | 03205 | 03227 | 03248 | 0.3270 | 03291 | 0 3313
20---lo2s18| 02694 | 02825 02946 | 0.3061 | 0.3172{ 0.3193 | 0.3215 | 03236 | 0 3258 | 03279 | 0.3300 | 0.3321 | 0 3342 [ 0.3362 | 03383 | 0 3404
50----102632 | 02806 | 0.293a| 030s2| 0.3163 | 0.3270 | 0.3291 | 0.3311 | 03332 ; 03353 | 03373 | 0.3393 | 03413 | 0.3433 | 0 3453 | 03473 | O 3493
SALINITY 10000 DECIBARS

TEMP. °C 0.0 5.0 10.0 15.0 20.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0
—20----|o2853| 0.3028| 03149] 0.3260| 0.3367 | 0.3471| 0.3492| 0.3513| 0.3533 | 0.3554 [ 0.3574 | 03595 | 0 3615 | 0.3635 | O 3655 | 0 3676 | O 3696
_10---lo2045] 03119| 03238| 0.3348| 0.3852 | 0.3554| 0.3574 | 0.3594 | 0.3614 | 03634 [ 03654 | 03673 | 03693 | O 3713 | 03732 | 03752 | 0 3771
0.0----|0 3036 | 0.3210| 03328| 0.3435| 0.3537 | 0.3635| 0.3655 | 0.3674 | 0.3694 [ 03713 | 0.3732 | 03751 | 0.3770 | 0 3789 | O 3808 | 0 3827 | 0.3845
10---]o3126| 03300| 03416| 0.3521| 0.3620| 03716| 0.3735| 0.3753| 03772 | 03791 | 0.3809 [ 03828 | 03846 | 03864 | O 3882 | 03901 | 03919
20---4o3216| 0.3389] 03503| 0.3606| 0.3702 | 0.3795| 03813 | 0.3832 | 0.3850 | 0.3867 | 0 3885 | 0.3903 | 03921 | 0.3938 | O 3956 | 03973 | 0 3991
30---]03306| 03478| 0.35%0] 0.3690| 0.3784 | 0.3873| 0.3891| 0.3909 | 0.3926 | 0.3943 | 0.3960 | 03978 | 03995 | 040N 0 4028 | O 4045 | 0 4062
20---103394| 03s66| 03675] 0.3773| 0.3864 | 0.3951| 0.3968 | 03985 | 0.4001 { 04018 |.0.4035 | 04051 | 04067 | 0 4084 | 04100 | 0 4116 0 4132
50...-]03as2| 03652 03760| 03855| 0.3943| 0.4027| 0.4043| 0.4060 | 0.4076 | 04092 | 0.4108 } 04123 | 04139 | 04155 4 O 4170 | 0 4186 | 0 4201




Table XV
Specific heat seawater C, [J/(kg °C)]

PRESSURE TEMPERATURE °C
DECIBARS 0 10 20 30 40
0 4048 .4 4041.8 4044 .8 4049 .1 4051.2
1000 4011.5 4012.9 40290.2 4026.9 4031.8
2000 3978.0 3986.3 3997.4 4006.2 4013.6
3000 3947.8 3962.0 3976.2 3986.9 3996.7
4000 3920.6 3939.8 3956.7 3968.9 3980.9
5000 3896.3 3919.6 3938.6 3952.0 3966.1
6000 3874.4 3901.1 3921.9 3936.3 3952.4
7000 3854.9 3884.3 3906.5 3921.7 3939.5
8000 3837.4 3869.0 3892.2 3907.9 3927.6
9000 3821.8 3855.1 3879.0 3895.1 3916.4
10000 3807.7 3842.3 3866.7 3883.0 3905.9
0 4017.2 4013.8 4019.1 4024.7 4027.2
1000 3982.1 3986.2 3995.4 4003.2 4008.4
2000 3950.3 3960.8 3973.3 3983.1 3990.8
3000 3921.6 3937.6 3953.0 3964.3 3974.4
4000 3895.7 3916.3 3934 1 3946.9 3959.1
5000 3872.5 3897.0 3916.7 3930.6 3944 .9
6000 3851.7 3879.3 3900.6 3915.3 3931.7
7000 3833.1 3863.3 3885.7 3901.1 3919.3
8000 3816.5 3848.7 3872.0 3887.8 3907.9
9000 3801.6 3835.4 3859.2 3875.4 3897.1
10000 3788.2 3823.2 3847.4 3863.6 3887.1
0 3986.5 3986.3 3993.9 4000.7 4003.5
1000 3953.3 3959.9 3970.9 3979.7 3985.2
2000 3923.1 3935.7 3949.6 3960.2 3968.2
3000 3895.9 3913.5 3930.0 3942.0 3952.3
4000 3871.3 3893.2 3911.8 3925.1 3937.6
5000 3849.3 3874.7 3895.0 3909.2 3923.9
6000 3829.5 3857.9 3879.5 3894.5 3911.1
7000 3811.8 3842.6 3865.2 3880.7 3899.3
8000 3796.0 3828.7 3851.9 3867.8 3888.2
9000 3781.8 3816.0 3839.7 3855.7 3877.9
10000 3769.1 3804.4 3828.3 3844.3 3868.3
0 3956.4 3959.3 3968.9 3977.0 3980.1
1000 3925.0 3934.1 3946.8 3956.6 3962.3
2000 3896.4 3910.9 3926.2 3937.6 3945.8
3000 3870.6 3889.8 3907.2 3919.9 3930.5
4000 3847.4 3870.4 3889.7 3903.4 3916.2
5000 3826.4 3852.8 3873.5 3888.1 3903.0
6000 3807.7 3836.7 3858.6 3873.8 3890.7
7000 3790.9 3822.2 3844.8 3860.4 3879.3
8000 3776.0 3808.9 3832.0 3847.9 3868.7
3000 3762.6 3796.9 3820.2 3836.1 3858.8
10000 3750.6 3785.9 3809.3 3825.1 3849.5

SALINITY 25

SALINITY 30

SALINITY 35

SALINITY 40

- 175 -



Table XVI
Adiabatic lapse rate I' {°C./1000 decibars]
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0 DECIBARS

SALINITY
TEMP.°c| 0.0 5.0 10.0 15.0 20.0 25.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
—2.0---]- 0678 | — 0545 | — 0417 | — 0294 | — 0175 | — 0058 0056 0079 | 0101 0123 0146 0168 0190 0212 0234 0256 0277
—1.0---- 0558 | — 0428 | — 0306 | — 0187 | — 0071 0042 0152 0174 | 0196 0217 0239 .0260 0281 0303 0324 0345 0366
0.0---|- 0440 | — 0315 | — 0196 | — 0081 0031 0140 | 0246 0267 | 0288 0309 0330 0350 0371 0391 0412 0432 0452
1.0---|- 0326 | — 0205 | — o090 0021 0130 0235 0338 0358 | 0378 .0398 0418 0438 0458 0478 0498 0517 0537
2 .0---{— 0214 | — 0097 0014 0122 0226 0328 0427 0447 | 0466 0486 0505 0524 0544 0563 0582 0601 0619
3.0---{— 0105 0008 0116 0220 | 0321 0419 0515 0534 | 0553 0571 0590 .0609 0627 0645 0664 0682 0700
4.0---| 0002 o111 0215 0316 0413 0508 0600 0619 | 0637 0655 0673 0691 0709 0727 0744 0762 0779
5.0---} 0106 0212 0312 0409 0503 0595 0684 o702 | 0720 0737 0754 0772 0789 0806 0823 0840 0857
6.0---| 0208 0310 | 0407 0501 0592 0680 0767 0784 | 0801 0817 0834 0851 0867 0884 .0900 0917 0933
7.0--- 0308 0407 0500 | 0591 0679 0764 | 0847 0864 | .0880 0896 0912 0929 .0945 0961 0976 0992 1008
8.0---] 0406 0501 0591 0679 0764 0846 0926 0942 | .0958 0974 0989 1005 1020 1036 1051 1066 1082
9 0---{ 0501 0593 0681 0765 0847 0926 1004 1019 | 1035 1050 1065 1080 1095 1110 1124 1139 1154
10 .0---| 0595 0684 o768 0850 | 0929 1006 1081 1095 1110 1125 1139 1154 1168 1182 1197 211 1225
11 .0---] oss7 0773 0854 0933 1009 1083 1156 1170 1184 1198 1212 1226 1240 1254 1268 1282 1295
12.0---{ 0778 0860 0939 1015 1088 1160 | 1230 1244 | 1257 1271 1284 1298 1311 1325 1338 1351 1365
13.0---] o867 0946 1022 1095 1166 1235 | 1303 1316 [ 1329 1342 1356 1369 1382 1395 1407 1420 1433
14 .0---] 0954 | 1031 1104 | 1175 1243 1310 1375 1388 | 1400 1413 1426 1438 1451 1463 1476 1488 1501
15.0---4 1040 | 1114 | 1184 | 1253 1319 1383 1446 1488 | 1471 1483 1495 1507 1520 1532 1544 1556 1567
16.0---{ 1124} 1196 1264 | 1330 1393 1456 1516 1528 1540 1552 1564 1576 1587 1599 1611 1622 1634
17 0---{ 1208 1277 1342 1405 1467 1527 1586 1597 1609 1620 1632 1643 1654 1666 1677 1688 1699
18.0---] 1290 1356 1419 1481 1540 1598 1655 1666 | 1677 1688 1699 1710 17214 1732 1743 1754 1764
19 0--- 1371 1435 1496 1555 1612 1668 1723 734 | 1744 1755 1766 1776 1787 1797 .1808 1818 1829
20 0---| 1451 1513 1571 1628 1683 1737 1790 1801 1811 1821 1832 1842 1852 1863 1873 1883 1893
21 0---f 1831 1589 1646 1701 1754 1806 1857 1867 | 1877 1887 1897 1907 1917 1927 1937 1947 1957
22 0---1 1609 1665 1720 | 1772 1824 1874 | 1924 1933 1943 1953 1963 1972 1982 1991 2001 2010 2020
23 0---| 1686 1741 1793 1844 1893 1942 1990 1999 | .2009 2018 2027 2037 2046 2055 2064 2074 2083
24 0---| 1763 1815 1865 | 1914 1962 2009 2055 2064 | 2074 2083 2092 2101 2110 2119 2128 2137 2145
25 0---| 1839 1889 1937 1984 | 2030 2076 | 2120 2129 | 2138 2147 2156 2164 2173 2182 2190 2199 2208
26 0---| 1914 1962 2008 2054 | 2098 2142 2185 2194 2202 2211 2219 2228 2236 2245 2253 2261 2270
27 0---| 1989 2034 | 2079 2123 2165 2208 2250 2268 | 2266 2274 2283 2291 2299 2307 2315 2323 2332
28 0---| 2063 2106 2149 2191 2232 2273 2314 2322 2330 2338 2346 2354 2361 2369 2377 2385 2393
29 .0---{ 2136 | 2178 2219 2259 2299 2338 2377 2385 | 2393 2401 2408 2416 2424 2431 2439 2447 2454
30 .0--- 2209 2249 2288 | 2326 2365 2403 2441 2448 | 2456 2463 2471 2478 2485 2493 2500 2508 2515
31.0--- 2281 2319 2356 | 2394 | 2430 2467 2504 | 2511 2518 2525 2533 2540 2547 2554 2561 2569 2576
32 0---{ 2353 2389 2425 2460 2496 2531 2566 2573 | 2580 2587 2594 2601 2608 2615 2622 2629 2636
33 0---| 2424 | 2458 2492 2526 2560 2594 | 2628 2635 | 2642 2649 2656 2662 2669 2676 2683 2689 2696
34 0---| 2495 2527 2559 2592 2625 2657 2690 | 2697 2703 2710 2716 2723 | 2730 2736 2743 2749 2756
35.0---] 2565 2595 2626 | 2657 2688 2720 | 2751 2758 | 2764 2771 2777 2783 2790 2796 2802 2809 2815
36 .0---| 2635 2663 2692 2722 2752 2782 2812 2818 | 2825 2831 2837 2843 2849 2855 2862 2868 2874
37 0---{ 2704 2730 | 2758 | 2786 2814 | 2843 2873 2879 2885 2890 2896 2902 2908 2914 2920 2926 2932
38 0--- 2773 2797 2823 2849 2877 2904 | 2932 2938 | 2944 2950 2955 2961 2967 2973 2978 2984 2990
39 0---{ 2840 | 2863 2887 2912 2938 2965 | 2992 2997 .3003 3008 3014 3019 3025 3030 3036 3041 3047
40 0---| 2908 2928 2951 2974 2999 3024 | 3050 3085 | .3061 3066 30714 3076 3082 3087 3093 3098 3103
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lable XVII (a-b)

Adiabatic lapse rate T [°C/1000 decibars)

SALINITY 1000 DECIBARS
TEMP. °C 00 5.0 100 150 20 .0 250 30.0 310 32.0 33.0 340 35.0 36 .0 37.0 380 39 .0 40 0
-2 .0---4— 0417 | — 0294 0177 0063 0048 0156 0262 0283 0304 0325 0346 0366 0387 0408 0428 0448 0469
-1.0---{— 0307 | — .0188 0074 0036 0144 0248 0351 0371 0391 0412 0432 0451 0471 0491 0511 0530 05E0
0.0---1— 0199 | — 0083 0027 0133 0237 0338 0437 0457 0477 0496 0515 0535 0554 0573 0592 0611 0630
1.0---1- 0094 0018 0125 0228 0328 0426 05622 0641 0560 0578 0597 .0616 0634 0653 0671 0689 0708
2.0---1 .0009 0118 0221 0321 0418 0512 0605 0623 0641 0659 0677 .0695 0713 0731 0749 0766 0784
3.0---4 0110 0215 0315 0411 0505 0696 0686 0703 0721 0738 0756 0773 0790 0807 0824 0842 0858
4 .0---1 0208 0310 0406 0500 0590 0679 0765 0782 0799 0816 0832 .0849 0866 0882 0839 0915 0932
5.0---1 0305 0403 0496 0586 0674 0759 0842 0859 0875 0892 0908 0924 0940 0956 0972 0988 1004
6.0---{ 0399 0494 0584 0671 0756 0838 0919 0934 0950 0966 0982 .0997 1013 1028 1044 1059 1074
7.0--- 0491 0583 Q670 0755 0836 0916 0993 .1009 1024 1039 1054 .1069 1084 1099 1114 1129 1143
8.0--- 0582 0671 0755 0836 0915 0992 1067 1082 1096 RARN 1126 1140 1165 1169 1183 1198 1212
9.0---1 o871 0756 0838 0916 0993 1067 1139 1163 1168 1182 1196 1210 1224 1238 1251 1265 1279
10.0---1 .0758 0841 0819 0995 1069 1140 1210 1224 1238 1251 1265 1278 1292 1305 1318 1332 1345
11.0- 0843 0923 0999 1073 1144 1213 1280 1294 1307 1320 1333 1346 1359 1372 1385 1398 1411
12.0---{ 0928 1005 1078 1149 1217 1284 1349 1362 1375 .1388 1400 1413 1425 1438 1450 1463 1475
13.0---{ 1010 1085 1156 1224 1280 13565 1417 1430 1442 1454 1467 1479 1491 1503 1515 1527 1639
14 0---41 .1092 1164 1232 1298 1362 1424 1485 1497 1509 1520 1632 1544 .1556 1567 1579 1591 1602
15 0---4 1172 1241 1307 1371 1432 1493 15651 1563 1574 1686 1697 1609 1620 1631 1642 1654 1665
16 0--- 1251 1318 1381 1443 1502 1660 1617 .1628 1639 1650 1661 1672 .1683 .1694 1705 1716 1727
17 0---{ 1329 1393 1455 1514 1571 1627 1682 1693 1704 1714 1725 1736 1746 1757 1767 1778 1788
18 .0---{ .1406 1468 1627 1584 1640 1694 1747 1757 1767 1778 1788 1798 1809 1819 1829 1839 1849
19 0---{ 1482 1542 1599 1654 1707 1759 1811 1821 1831 1841 1851 1861 1871 .1880 1890 1900 1910
20 .0 1657 1615 1669 1722 1774 1825 1874 .1884 1894 1903 1913 1923 1932 1942 1951 1961 1970
21 .0- 1631 1687 1739 179 1841 .1889 1937 1947 1966 1965 1975 1984 1993 2002 2012 2021 2030
22 0- 1705 1758 1809 .1858 1906 1953 2000 2009 2018 2027 2036 2045 2054 2063 2072 2081 2090
23 .0---{ 1778 1829 1878 1925 1972 2017 2062 2071 2079 2088 2097 2106 2114 2123 2132 2140 2149
24 0---{ .1850 1899 1946 1992 2037 2081 2124 2132 2141 2149 2168 2166 2175 2183 219 2200 2208
25.0---4 .1922 .1968 2014 2058 2101 2143 2185 2193 2202 2210 2218 2226 2234 2243 2251 2259 2267
SALINITY 2000 DECIBARS
TEMP. °C 0.0 5.0 100 15 .0 200 25.0 30 .0 310 32.0 33.0 340 35.0 36 .0 370 38.0 390 40 0
—2 .0----|— 0168 | — .0055 0053 0158 0261 0361 0459 0479 0498 0517 0537 0556 0575 0594 0613 0632 0651
-1.0----|— 0067 0043 0148 0249 0348 0445 0540 0559 0578 0697 0615 0634 0652 0671 0689 0707 0725
0.0-- 0031 0138 0240 0338 0434 0528 0620 0638 0656 0674 0692 0710 0728 0746 0763 0781 0799
1.0---1 0128 0231 0330 0425 0518 0609 0698 0715 0733 0750 0768 0785 0802 0819 0836 0853 0870
20---1 0222 0323 0418 0510 0600 0688 0774 0791 0808 0824 0841 0858 0875 0891 0908 0924 0940
3.0---1 0315 0412 0504 0594 0681 0765 0848 0865 0881 0897 0913 0930 0946 0962 0978 0993 1009
4.0---1 0406 0500 0589 0675 0759 0841 0921 0937 0953 0969 0984 1000 1015 1031 1046 1062 1077
5.0---1 0494 0585 0672 0755 0837 0916 0993 1008 1024 1039 1054 1069 1084 1099 1114 1128 1143
6.0---1 .0581 0670 0753 0834 0912 0989 1064 1078 1093 .1108 1122 1137 1151 1166 1180 1194 1208
7 0---1 0667 0752 0833 091 0987 1081 1133 1147 1161 1175 1189 1203 1217 1231 1245 1259 1273
8.0---1 0750 0833 0911 0987 1060 1131 1201 1215 1228 1242 1266 1269 1283 1296 1309 1323 1336
9.0---1 0833 0913 0988 1061 1132 1201 1268 1281 1294 1308 1321 1334 1347 1360 1373 1385 1398
10.0---4 0913 0991 .1064 1134 1202 1269 1334 1347 1360 1372 1385 1398 1410 1423 1435 1447 1460
11 .0---4 .0993 1067 1138 1206 1272 1336 1399 141 1424 1436 1448 1460 1473 1485 1497 1509 1520
12 0---4 1071 1143 211 1277 1341 1403 1463 1475 .1487 1499 1511 1523 1634 1546 1558 1569 1581
13.0---4 .1148 1218 1283 1347 .1408 1468 1527 .1538 .1550 1561 1573 1584 1595 1607 1618 1629 1640
14 0---4 1224 1291 1355 1416 1475 1633 1590 .1601 1612 1623 1634 1645 1656 1667 1677 .1688 1699
16 0--- 1299 1363 1425 1484 1641 1697 .1652 .1663 1673 1684 1695 1705 1716 1726 1737 1747 1757
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Table XVII (c-d)

Adiabatic lapse rate I' [°C. /1000 decibars]

3000 DECIBARS

SALINITY

TEMP. °C 0.0 5.0 100 150 20.0 250 30.0 310 32.0 33 .0 34 .0 35 .0 36 .0 37.0 38 .0 39.0 40 .0
-2 .0----] 0069 0173 0272 0368 0463 0555 0646 0664 .0682 .0700 .0718 0736 .0753 0771 0788 0806 0824
-1.0----] 0161 0262 0358 0452 0543 0633 0720 0738 .0755 0772 .0790 .0807 0824 0841 0858 .0875 0892
0.0----] 0251 0349 0442 0533 0622 0708 0793 0810 .0827 0844 0860 0877 0893 0910 0926 0943 0959
1.0----] 0339 0434 0525 0613 0698 0782 0865 0881 .0897 .0913 .0929 .0945 0961 0977 0993 1009 10256
2 .0----] 0426 0518 0606 0691 0774 0855 0934 0950 .0966 .0981 0997 1012 1028 1043 1059 1074 1089
3.0----] 0510 0600 0685 0768 0848 0926 1003 1018 1033 .1048 .1063 1078 1083 1108 1123 1138 1152
4 0----] 0594 0680 0763 0843 0920 0996 1070 1085 1100 1114 1129 1143 1157 1172 1186 1200 1214
5.0----] 0675 0759 0839 0916 0992 1065 1136 1151 1165 1179 1193 1207 221 1234 1248 1262 1276
6.0----] 0755 0837 0914 0989 1061 1132 3201 1215 1229 1242 .1256 1269 1283 1286 1309 1323 1336
7.0----] 0834 0913 0988 1060 1130 1199 1265 1279 1292 .1305 11318 1331 1344 1357 1370 1382 1395
8.0----1 0911 0988 1060 1130 1198 1264 1328 A341 .1354 1367 1379 1392 1404 1417 1429 1441 1454
9.0--- 0987 1061 RRK) 1199 1264 1328 1391 1403 .1415 1427 1439 1452 1464 1476 1488 1499 1511
10.0----] 1062 1134 1201 1266 1330 1391 1452 1464 1475 1487 1499 15611 1522 1634 1545 1557 1568
11 0----] 1136 1205 1270 1333 1394 1454 1512 1524 .1635 1547 .1558 15669 1580 1692 1603 1614 16256
12 .0----}] 1208 1275 1338 1399 1458 1516 1572 .1683 1594 .1605 .1616 1627 1638 1649 1659 1670 1681
13 0----} 1280 1344 1405 1464 1621 677 1631 .1642 16562 1663 1674 1684 1695 1705 1715 1728 1736
14 0----} 1350 1413 1471 1528 .1583 1637 1690 1700 1710 1720 1731 1741 1761 1761 A771 1781 1781
16 .0----| 1420 1480 1537 1592 .1645 1697 1748 1758 1767 777 1787 1797 1807 1817 1826 .1836 1846

SALINITY 4000 DECIBARS

TEMP. °C 0.0 5.0 10.0 150 20 .0 25.0 30 .0 310 32.0 33.0 34.0 35.0 36 .0 37 .0 38 .0 39.0 40 .0
—2.0----] 0294 0388 0479 0567 0654 0739 0823 0839 .0856 .0872 .0889 .0805 .0922 .0938 0954 0971 .0987
-1.0----| 0377 0469 0557 0643 0727 0809 0891 0907 .0923 .0939 .0955 0970 0986 1002 1018 1033 1049
0 .0----] 0459 0549 0634 0717 0799 0879 0957 0973 .0988 .1004 1019 1034 1060 .1065 .1080 10956 1110
1.0----] 0539 0626 0710 0790 0869 0946 1022 1037 1062 .1067 .1082 1097 112 1127 1141 1156 1170
2 .0----| 0618 0703 0784 0862 0938 1013 1086 1101 1115 .1130 1144 1169 1173 1187 1201 1218 1230
3.0----] 0695 0778 0856 0932 1006 1078 1149 1163 177 1191 1205 1219 1233 1247 1260 1274 1288
4 0----] 0772 0852 0928 1001 1073 1143 21 1225 .1238 .1252 1265 1279 1292 .1305 1318 1332 1345
5.0----| 0847 0924 0998 1069 1138 1206 1272 1285 1298 4311 1324 1337 .1350 1363 1376 1388 1401
6 0----] 0920 0995 1067 11386 1203 1268 1332 1345 1357 1370 .1382 1395 1407 1420 1432 1444 1456
7 0----| 0992 1066 1135 1201 1266 1329 1391 1403 1415 1427 1440 1452 1464 1476 1487 1499 1511
8 .0----| 1064 1134 1201 1266 1328 1389 1449 1461 1473 1484 .1496 .1508 1519 1531 1542 1564 1565
9.0----|] 1134 1202 1267 1329 1390 1448 1507 1618 .1529 .1641 .1552 .1563 .1674 .1585 .1596 .1608 1618
10 0----] 1203 1269 1332 1392 1451 1508 1563 1574 1685 1696 1607 1618 1629 1639 1650 1661 1671
11 0---- 1271 1335 1396 1454 1511 .1566 1619 1630 .1641 1651 1662 1672 1683 1693 1703 1714 1724
12 0----] 1338 1400 1459 1515 1570 1623 1675 .1685 1695 1706 1716 1726 1736 1746 1756 1766 1776
13 .0----] 1405 1465 1521 1576 1628 1680 1730 1740 1750 .1760 1769 1779 1789 1798 .1808 .1818 1827
14 0---1 1470 1528 1683 1635 .1686 1736 1784 1794 1804 1813 1822 .1832 1841 .18561 .1860 .1869 1878
16 .0----] 1535 1591 1644 .1694 1744 1792 1839 .1848 .1857 .1866 1875 .1884 .1893 .1902 1911 1920 1929
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Table XVII (e-h)

Adiabatic lapse rate I' [°C/1000 decibars]

5000 DECIBARS

SALINITY

TEMP.°C | 00 5.0 100 150 20 0 25 0 0| 2310 32.0 33.0 34 .0 35 .0 36 .0 37.0 38 .0 39.0 40 .0
-2 .0-- 0505 0591 0674 0754 0834 0912 0989 1004 1019 1034 1050 1065 1080 1095 1110 1125 1140
-1.0----| 0580 0665 0745 0823 0900 0976 1050 1085 1080 11095 1109 1124 1139 1153 1168 1182 1197
0.0-- 0654 0737 0815 0891 0966 1039 1111 1126 1140 1154 1168 1182 1197 1211 1225 1239 1253
1.0----| 0727 0807 0884 0958 1030 1101 1171 1185 1199 1212 1226 1240 1253 1267 1281 1294 1308
2.0----| 0799 0877 0951 1023 1093 1162 1229 1243 1258 1270 1283 1296 1309 1322 1336 1349 1362
3.0----| 0870 0946 1018 1087 1155 1222 1287 1300 1313 1326 1339 1351 1364 1377 1390 1402 1415

SALINITY 6000 DECIBARS

TEMP.°C| o0 5.0 10 .0 15 .0 20 0 25 0 300 310 32.0 33.0 34.0 35.0 36 .0 37 .0 38 .0 39 .0 40 .0
-2 0-- 0703 0781 0856 0930 1002 1073 1144 1158 1172 1186 1200 1214 1228 1242 1256 1270 1284
—10----| 0771 0847 0921 0992 1062 1132 1200 1214 | 1227 1241 1255 1268 1282 1295 1308 1322 1335
00-- 0838 0913 0984 1054 1122 1189 1256 1269 1282 1295 11308 1321 1334 1347 1360 1373 1386
1.0----| o904 0977 1047 1114 1180 1246 1310 1323 1335 1348 1361 1373 1386 1399 1411 1424 1436
2.0----| 0969 1041 1108 1174 1238 1301 1364 1376 1388 1400 1413 1425 1437 1448 1461 1473 1485
30----] 1034 1103 1169 1233 1295 1356 14186 1428 1440 1452 1484 1476 1487 1499 1511 1523 1534
SALINITY 7000 DECIBARS

TEMP. °C 00 5.0 10.0 15.0 20 0 25 .0 30 .0 310 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39 .0 40 .0
—2 0----| 0887 0958 1026 1093 1159 1224 1289 1302 1314 1327 1340 1353 1366 1379 1392 1404 1417
—1.0---| 0948 1018 1084 1149 1213 1277 1340 1352 1365 1377 1390 1402 1415 1427 1439 1452 1464
0.0----| 1009 1077 1142 1205 1268 1329 1390 1402 1414 1426 1438 1450 1462 1474 1486 1498 1510
10-- 1069 1135 1199 1260 1321 1381 1440 1451 1463 1475 1486 1498 1510 1521 1533 1544 1556
20---) 1128 1193 1255 1315 1374 1431 1489 1500 1511 1523 1534 1545 1556 1568 1579 1590 1601
30-- 1187 1250 1310 1368 1426 1482 1537 1548 1559 1570 1581 1592 1602 1613 1624 1635 1645
SALINITY 10000 DECIBARS

TEMP.°C| 0.0 5.0 10.0 15.0 20 0 250 300 310 32.0 33.0 34.0 35.0 36.0 37 .0 38.0 39 .0 40 .0
-2 0---- | 1356 1409 1459 1509 1559 1609 1658 1668 1678 1688 1698 1708 1718 1728 1738 1748 1758
~1.0---- | 1401 1453 1503 1551 1600 1648 1697 1706 1716 1726 1736 1745 1755 1765 1774 1784 1794
0.0----| 1446 1497 1546 1593 1641 1688 1735 1744 1754 1763 1772 1782 1791 1801 1810 1819 1829
10---- | 1490 1541 1588 1635 1681 1727 1773 1782 1791 1800 1809 1818 1827 1836 1845 .1854 1863
2.0----| 1535 1584 1631 1677 1721 1766 1810 1819 1828 1836 1845 1854 1863 1872 1880 1889 .1898
3.0----| 1579 1628 1673 1718 1761 1805 1847 1856 1864 1873 1881 1890 .1898 1907 1915 1924 1932
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Table XVIII

0 (35,t,p,0) adiabatic cooling for seawater raised to surface [°C]

TEMPERATURE DEGREES CELSIUS

PRESSURE
DECIBARS -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 1.0 12.0 13.0 14.0 156.0
200----§ —2.004| —1.006 | —0.008 0.991 1.989 2.988 3.986 4.984 5.983 6.981 7.980 8.978 9.977 | 10.975 | 11.974 | 12.972 } 13.971 | 14.970
400----1 —2.0091 —1.012 | —0.016 0.981 1.978 2.974 3.97 4.968 5.965 6.962 7.959 8.956 9.953 | 10.950 | 11.947 | 12.945 | 13.942 | 14.939
600----§ —2.016| —1.020 | —0.025 0.970 1.965 2.961 3.956 4.951 5.947 6.942 7.938 8.933 9.929 ] 10.925 | 11.920 | 12.916 | 13.912 | 14.908
800----1 —2.021| —-1.028 | —0.034 0.959 1.953 2.946 3.940 4.934 5.928 6.922 7.916 8.910 9.904 | 10.899 | 11.893 | 12.888 | 13.882 | 14.877
1000----1 —2.028} —1.037 | —0.045 0.947 1.939 2.931 3.924 4.916 5.908 6.901 7.894 8.886 9.879 | 10.872 | 11.865 | 12.858 | 13.852 | 14.845
1200----§ —2.036| —1.046 | —0.056 0.934 1.925 2.916 3.906 4.897 5.888 6.880 7.871 8.862 9.854 | 10.845 | 11.837 | 12.829 | 13.821 | 14.813
1400----F —2.045| —1.056 | —0.068 0.921 1.910 2.899 3.889 4.878 5.868 6.858 7.848 8.838 9.828 | 10.818 | 11.808 |{12.799 | 13.790 | 14.780
1600----] —2.054| —1.067 | —0.080 0.907 1.895 2.883 3.871 4.859 5.847 6.835 7.824 8.813 9.801 | 10.790 | 11.779 |12.769 | 13.758 | 14.748
1800----1] —2.064| —1.079 | —0.093 0.893 1.879 2.865 3.852 4.838 5.825 6.812 7.800 8.787 9.775 | 10.762 | 11.750 | 12.738 | 13.726 | 14.714
2000----| —2.075| —1.091 | —0.107 0.878 1.862 2.847 3.832 4.818 5.803 6.789 7.775 8.761 9.747 | 10.734 | 11.720 | 12.707 | 13.694 | 14.681
2200----| —2.087| —1.104 | —-0.121 0.862 1.845 2.829 3.812 4.796 5.781 6.765 7.750 8.735 9.720 | 10.705 | 11.690 [12.676 | 13.661 | 14.647
2400----) —2.099] —1.118 —0.136 0.845 1.827 2.810 3.792 4.775 5.758 6.741 7.724 8.708 9.692 | 10.675 1 11.660 | 12.644 | 13.628 | 14.613
2600----§ —2.112| —-1.132 | —0.152 0.828 1.809 2.790 3.771 4.752 5.734 6.716 7.698 8.680 9.663 | 10.646 | 11.629 | 12.612 1 13.595 | 14.579
2800----§ —2.125| —1.147 | —0.168 0.811 1.790 2.770 3.750 4.730 5.710 6.691 7.672 8.653 9.634 | 10.616 | 11.597 | 12.579 | 13.562 | 14.544
3000----| —2.139| —1.162 | —0.185 0.793 1.7 2.749 3.728 4.706 5.686 6.665 7.645 8.625 9.605 | 10.585 | 11.566 | 12.647 | 13.628 | 14.509
3200----§ —2.154| —1.179 | —0.203 0.774 1.761 2.728 3.705 4.683 5.661 6.639 7.617 8.596 9.675 | 10.5654 | 11.534 | 12.513 | 13.493 | 14.473
3400----] —2.170| —1.195| —0.221 0.754 1.730 2.706 3.682 4.658 5.635 6.612 7.589 8.567 9.545 | 10.523 | 11.501 [12.480 | 13.459 | 14.438
3600----1 —2.186| —1.213 | —0.239 0.735 1.709 2.683 3.658 4.634 5.609 6.585 7.561 8.538 9.514 | 10.491 | 11.469 | 12.446 | 13.424 | 14.402
3800----] -2.203| —1.231| —0.259 0.714 1.687 2.661 3.634 4.608 5.683 6.558 7.533 8.508 9.484 | 10.459 | 11.436 [12.412 | 13.389 | 14.365
4000----| —2.220| —1.248| —0.278 0.693 1.665 2.637 3.610 4.583 5.556 6.530 7.504 8.478 9.452 | 10.427 111.402 |12.377 | 13.353 | 14.329
4200-- —2.238| —1.269 | —0.299 0.672 1.642 2.613 3.585 4.557 5.529 6.501 7.474 8.447 9.421 | 10.394 | 11.368 | 12.343 | 13.317 | 14.292
4400----3y —2.257) —1.288| —0.320 0.650 1.619 2.589 3.559 4.530 5.501 6.473 7.444 8.416 9.389 | 10.361 | 11.334 | 12.308 | 13.281 | 14.255
4600----§ —2.276| —1.309| —0.341 0.627 1.595 2.564 3.533 4.503 5.473 6.443 7.414 8.385 9.356 | 10.328 | 11.300 | 12.272 | 13.245 | 14.217
4800----] —2.295| —1.329| —0.363 0.604 1.671 2.539 3.507 4.476 5.444 6.414 7.383 8.353 9.324 | 10.294 1 11.265 | 12.236 | 13.208 | 14.180
5000----] —2.316| —1.351 | —0.386 0.580 1.546 2.513 3.480 4.448 5.416 6.384 7.352 8.321 9.291 | 10.260 | 11.230 | 12.200 | 13.171 | 14.142
6200----] —2.337| —1.373| —0.408 0.556 1.521 2.487 3.453 4.419 5.386 6.353 7.321 8.289 9.257 | 10.226 { 11.195 [12.164 | 13.133 | 14.103
5400----] —2.358| —1.395| —0.432 0.532 1.496 2.460 3.425 4.391 5.356 6.323 7.289 8.256 9.223 1 10.191 | 11.158 [ 12.127 | 13.096 | 14.065
5600----] —2.380| —1.418| —0.456 0.506 1.469 2.433 3.397 4.361 5.326 6.291 7.257 8.223 9.189 | 10.156 1 11.123 [12.090 | 13.058 | 14.026
6800----] —2.402| —1.442 | —0.481 0.481 1.443 2.405 3.368 4.332 5.296 6.260 7.225 8.190 9.155 | 10.121 | 11.087 | 12.053 | 13.020 | 13.987
6000-- —2.425| —1.466| —0.506 0.455 1.416 2.377 3.339 4.302 5.265 6.228 7.192 8.156 9.120 | 10.085 | 11.050 | 12.016 | 12.981 | 13.947
6200----1 —2.449| —1.490| —0.5: 0.428 1.388 2.349 3.310 4.272 5.233 6.196 7.159 8.122 9.085 | 10.049 | 11.013 | 11.978 | 12.943 | 13.908
6400----1 —2.473| —1.515| —0.557 0.401 1.360 2.320 3.280 4.241 5.202 6.163 7.125 8.087 9.050 | 10.013 | 10.976 | 11.940 | 12.904 | 13.868
6600----] —2.497| —1.541| —-0.584 0.374 1.332 2.291 3.250 4.210 5.170 6.130 7.091 8.052 9.014 1 9.976 | 10.939 | 11.901 | 12.864 [ 13.828
6800- - —2.522| —1.567} —0.611 0.346 1.303 2.261 3.219 4.178 5.137 6.097 7.057 8.017 8.978 | 9.939 110.901 | 11.863 | 12.825 | 13.787
7000----] —2.548| —1.693| —0.638 0.318 1.274 2.231 3.188 4.146 5.104 6.063 7.022 7.982 8.942 | 9.902 {10.863 |11.824 | 12.785 | 13.747
7200----§ —2.574| —1.620 | —0.666 0.289 1.245 2.201 3.157 4.114 5.071 6.029 6.988 7.946 8.905 | 9.865]10.825 | 11.785 | 12.745 | 13.706
7400----F —2.600| —1.648 | —0.694 0.260 1.215 2.170 3.125 4.081 5.038 5.995 6.952 7.910 8.868 | 9.827 | 10.786 | 11.745 | 12.705 | 13.665
7600-- —2.627) —1.675| —0.723 0.230 1.184 2.138 3.093 4.048 5.004 5.960 6.917 7.874 8.831 | 9.789 | 10.747 | 11.706 | 12.664 | 13.624
7800---- —2.666| —1.704 | —0.752 0.200 1.1563 2.107 3.061 4.015 4.970 5.925 6.881 7.837 8.794 | 9.751|10.708 | 11.666 | 12.624 | 13.582
8000----1 —2.683| —1.732 ) —0.781 0.170 1.122 2.075 3.028 3.981 4.935 5.890 6.845 7.800 8.756 | 9.712 | 10.669 | 11.626 | 12.583 | 13.540
8500----1 —2.764| —1.806 | —0.857 0.093 1.043 1.993 2.944 3.896 4.848 5.800 6.753 7.707 8.660 | 9.615 | 10.569 | 11.524 | 12.479 | 13.435
9000----1 —2.828| —1.882| —0.935 0.013 0.961 1.809 2.858 3.808 4.758 5.709 6.660 7.611 8.563 | 9.516 | 10.468 | 11.421 ] 12.375 | 13.328
9500----1 —2.904| —1.960| —1.015] —0.069 0.877 1.824 2.7 3.719 4.667 5.616 6.565 7.514 8.465| 9.415|10.366 | 11.317 | 12.269 | 13.220
10000----1 —2.983| —2.041| —1.097] —0.154 0.791 1.736 2.681 3.627 4.574 5.521 6.468 7.416 8.364 | 9.313|10.262 |11.211 | 12.161 | 13.111
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A©,(S,0,p,0) [°C] for salinity #35 versus pressure

Table XIX

PRESSURE SALINITY

DECIBARS| 25.0 26.0 27.0 28.0 29.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0
200----| 004 003 003 003 002 002 002 .001 .001 .000 .000 .000| — .001 001 002 002
400-- 007 007 006 005 004 004 003 .002 .001 .001 .000 .001| — .001 002 .003 004
600----{ 011 010 009 008 007 006 004 .003 .002 .001 .000 001} - .002 003 .004 006
800----| o015 013 012 010 009 007 006 004 .003 .001 .000 .001| - .003 004 006 007
1000-- 018 016 015 013 on 009 007 .005 .004 .002 .000 .002| - 004 005 007 008
1200----| 022 020 017 015 013 01 009 .007 .004 .002 .000 .002| - .004 007 009 011
1400----] .025 023 020 018 015 013 010 .008 .005 .003 .000 .003| — .005 .008 010 013
1600----| 029 026 023 020 017 014 on .009 .006 .003 .000 .003| — .006 .009 011 014
1800----| 032 029 026 022 019 016 013 010 006 .003 000 .003| - .006 010 013 018
2000- - 035 032 028 026 021 018 014 011 007 .004 000 .004| - .007 011 014 018
2200----] 039 035 031 027 023 019 015 012 .008 004 .000 .004| - .008 012 015 019
2400-- 042 038 033 029 025 021 017 013 .008 .004 .000 004| - 008 013 017 021
2600----| 045 041 036 032 027 023 018 014 .009 005 .000 .005| — .009 014 018 023
2800----|] 048 043 039 034 029 024 019 014 010 .005 .000 005| - .010 014 019 024
3000----| 051 046 041 036 031 026 020 015 010 .005 .000 00s8| — .010 015 020 026
3200----] 054 049 043 038 033 027 022 016 011 005 .000 0051 + .011 016 022 027
3400----| 057 051 046 040 034 029 023 017 011 006 .000 006 — .01 017 023 .029
3600----| 060 | ~.054 048 042 036 030 024 018 012 .006 .000 .006| - .012 018 024 030
3800----] 063 057 050 044 038 032 025 019 013 .006 .000 006| — .013 019 025 032
'4000----| 066 059 053 046 040 033 026 .020 013 .007 .000 007 - .013 020 026 033
4200-- 069 062 055 048 o4 034 027 .021 014 .007 000 007| — 014 021 027 034
4400----| 071 064 057 050 043 036 029 021 014 007 000 007 - 014 021 029 036
4600----| 074 067 059 052 044 037 030 022 015 .007 .000 0071 — 015 022 030 037
4800----{ 077 069 061 054 046 038 031 023 015 .008 .000 .008| — 015 023 031 038
5000----f 079 071 064 056 048 040 032 024 016 .008 000 008 — 016 024 032 040
5200- - 082 074 066 057 049 041 033 025 016 008 .000 o008 — 016 025 033 041
5400----| 085 076 068 059 051 042 034 025 017 .008 .000 .008| — 017 025 034 042
5600----| 087 078 070 061 052 044 035 026 017 009 .000 009 | — 017 026 038 044
5800----{ 089 081 072 063 054 045 036 027 018 009 .000 .009] — 018 027 036 045
6000- - 092 083 073 064 055 046 037 028 018 009 000 009 — 018 028 037 046
6200----| 094 085 075 066 057 047 038 028 019 .009 000 008| — 019 028 038 047
6400-- 096 087 077 068 058 048 039 029 .019 010 .000 010} — .019 029 039 .048
6600-- 099 089 079 069 059 049 040 030 020 010 000 010} - .020 030 040 049
6800----| 101 091 081 071 061 051 040 030 020 010 .000 010| - .020 030 040 051
7000----1 103 033 083 072 062 052 041 031 021 010 .000 010] — 021 031 041 052
7200----| 105 095 084 074 063 053 042 032 021 011 000 011) — .021 032 042 .053
7400----| 107 097 086 075 064 054 043 032 021 011 000 011 — 022 032 .043 054
7600----} 109 099 088 077 066 055 044 033 022 011 .000 011] — 022 033 044 055
7800-- A11 100 089 078 067 056 045 .033 022 011 .000 011 - .022 033 045 .056
8000----] 113 102 091 079 068 057 045 034 023 011 .000 011] — .023 | — .034 045 .057
8500----] 118 106 095 083 o7 059 047 035 024 012 .000 012 ] — .024 035 047 .059
9000----|] .123 110 098 086 074 061 049 .037 025 012 .000 012 | - .025 .037 049 0861
9500----{ 127 114 101 089 076 063 051 038 025 013 000 013 — 025 .038 051 064
10000----| 131 118 105 092 078 065 052 .039 026 013 .000 013 | — .026 039 .052 065




Table XX
A0,(8,t,10000,0) [°C] temperature versus salinity

SALINITY

31.0

40.0

0.01
0.012
‘0.013
0.015
0.016

0.017
0.019
0.020

39.0

0.009
0.010

0.011
0.012
0.013

0.014
0.015
0.016

38.0

0.010
0.011
0.012

37.0

36.0

0.002
0.002
0.003
0.003
0.003

35.0

000
.000
.000
.000

000

0
0
(o}
0
0

34.0

-0.001
~-0.001
~-0.001
~-0.002
~0.002

-0.002
-0.002
~0.003
~-0.003
~0.003

33.0

—0.002
—0.002
—0.003
—0.003

—0.004

—0.004
—0.005
—0.005
—0.006
—0.006

—0.007

—0.007
—0.008

32.0

—0.002
—0.003
—0.004
—0.005
—0.006

—0.006
-0.007
—0.008
—0.00¢8

—-0.010

-0.010
—-0.01
—0.012

—0.003
—0.004
—0.005
—0.006

—0.007

—0.008
—0.010
—0.011
—0.012
—-0.013

-0.014
—0.015
—0.016

30.0

—0.004
—0.005
—0.007
—0.008

—0.009

—-0.011
—0.012
-0.013
-0.015
—0.016

—0.017
—0.018
—0.020

29.0

—0.005
—0.006
—0.008
—-0.010
—0.011

—-0.013
—0.014
—0.016
—0.018
—0.019

—0.021
—0.022
—0.024

28.0

~0.006
~0.007
~0.009
—0.011
~0.013

~0.015
~0.017
—0.019
—0.020
—0.022

—0.024
—0.026
—0.028

27.0

—0.006
—0.008
—0.011
—-0.013
—0.015

—-0.017
—0.019
—0.021
—0.023
—0.026

--0.028
—0.030
—0.032

26.0

—0.007
—0.010
—0.012
-0.014
—-0.017

—0.019
—0.021
—0.024
—0.026
—0.029

—0.031
—0.034
—0.036

25.0

—0.008
—0.011
—0.016

—0.027

—0.040

TEMP. °C

5.0---1 —-0.013
i —-0.019

3.0---
4.0---
6.0---
7.0

8.0---1 —0.021
9.0---4 —0.024
10.0---1

11.0---4 —0.029
12.0---1 —0.032

13.0---41 —0.035
14.0---1 —0.037

15.0---

182 -
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Table XXI

O (35,t,0,p) adiabatic heating for seawater sunk from the surface [°C]

TEMPERATURE DEGREES CELSIUS

PRESSURE

DECIBARS| —2.0 | =-1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 | 100 | 110 | 120 | 130 | 140 | 15.0
200--- | —1996 | —0.004 | ooos| 1009 | 2011 | 3013| 401a| 5016 6.017| 7.019| 8020| 902210023 |11 02512026 |13.028 | 14.029 | 15.030
400--.- | —1901 ] ~0'988 | 00161 1.019| 2022 | 3026 ) 4029 | 5032 | 6.035| 7.038| 8041 | 9.044 |10.047 [11.050 | 12.063 | 13 056 | 14.058 | 15.061
600---- | -1985| 0980 | 0025| 1030 | 2035 | 3.040 | 4044 | 5049 | 6.054| 7.058| 8063| 9.067 [10.071 [11.076 | 12.080 | 13.084 | 14.088 | 15.092
800--.. | -1979 | 0972 | o0o03s| 1041 | 2048 | 3084 | 4060) 5067 6073| 7079| 8085 ] 9.090 [10.096 [11.102 [12.108 | 13.113 | 14.119 ] 15.124
1000---- | -1972 | —0963 | 0045| 1.083| 2061 | 3.089 | 4077 | 508 | 6.002| 7100| 8107 ] 9.114 [10.122 [11.129 [12.136 | 13.143 | 14.149 | 15.156
1200---- 1 —1963 ) —0953 | oose| 1066 | 2076 | 3085 | 4094} 5108 ] 6113| 7.122| 8130} 9.139 |10.147 |11.156 [ 12.164 | 13.173 | 14.181 | 15.189
1200-——- 119551 —0.9a3 | oos8| 1080 | 2001 | 3102 ] 4112 | 5123 | 6.133| 7144 | 8154 9.164 [10.174 [11.184 [12.193 [ 13.203 [ 14 212 [ 15.222
1600--.- | —1945| —0932 | o081 | 1084 | 2106 | 3.119| 4.131| 5143 | 6155 7.167 | 8.178 [ 9.190 [10.201 |11.212 [ 12.223 | 13.234 | 14.244 | 15 255
1800-- | —1935 | —0'920 { 0094 | 1.109 | 2123 | 3137 | 4.150 | 5184 | 6177 | 7.190 | 8203 | 9.216 [10.228 |11.241 | 12.263 | 13.265 | 14.277 | 15.289
2000---- | <1924 | —0907 | 0109 | 1124 | 2140 | 3.155| 4170 | 5185 | 6200| 7.214| 8.228| 9.242 |10.256 |11 270 [12.283 | 13.297 | 14.310 | 15.323
2200---- | =1 912 | —0894 | 0.123| 1.141 | 2.157 | 3.174 | 4191 ]| 5207 | 6.223| 7239 | 8254 | 9.269 [10.285 |11.300 | 12.314 | 13.329 | 14.344 | 15.358
2400--.- | —1899 | —08eo | ©0.139| 1.157 | 2176 | 3.194 | 4212 | 5229 | 6247 7.264 | 8280 | 9.297 |10.314 |11.330 | 12.346 | 13.362 | 14.377 | 15.393
2600--.. | -1886 | —0'8es | 0155 1175 | 2.195 | 3.214 | 4233 | 5252 | 6.271| 7.289 | 8307 ] 9.325 (10.343 [11.360 | 12.378 | 13.395 | 14.412 | 15.428
2800-... | —1872| —0o850 | 0172 | 1193 | 2.214 | 3.235 | 4256 | 5276 | 6296 | 7.315| 8335| 9.354 [10.373 |11.392 |12.410 | 13.428 | 14.446 | 15.464
3000.--- | —1857| —083a| 0189 | 1.212| 2235 3267 | 4278 5300 6321 | 7.342| 8363 9.383 |10.403 [11.423 [12.443 | 13 462 | 14.481 | 15.501
3200-..- |—1842] 0817 | 0207 1.232{ 2255 3.279 | 4302 | 5325 | 6.347 | 7.369 | 8391 | 9.413 10434 |11.455 |12.476 | 13.497 | 14.517 | 15.537
3400--.- | —1826| —0799 | 0226 | 1252 | 2.277| 3301 | 4326 | 5350 | 6373| 7397 | 8420| 9.443 [10.465 {11.488 [12.510 | 13.531 [ 14.553 | 15 674
3600-—- | —1809| 0781 | 0246 | 1272 | 2209 | 3325 4350 | 5376 | 6400 7.425| 8449 9.473 |10.497 |11.520 [12.544 | 13.667 | 14.589 | 15.612
3800--- | —1791 | —0763 | 0266 | 1204 | 2321 | 3349 | 4375 | 5402 | 6.428| 7454 | 8.479| 9.504 |10.529 |11.654 |12.578 | 13.602 |14 626 | 15.650
2000 | -1 7731 0743 | o0287| 1316 | 2345 | 3373 | 4401 | 5420 6456 | 7483 | 8510 9.536 [10.562 [11.588 |12.613 | 13.638 | 14.663 | 15.688
4200--.- | 1754 | —0723 | o0308| 1338 | 2368 | 3308 | 4427 | 5456 | 6.485| 7.513 | 8540 | 9.568 [10.595 [11.622 |12.648 | 13.675 | 14.701 | 15.726
4200 |-1735 | —0702 | o0330| 1362 | 2393 | 3424 | 4454 | 5484 | 6514} 7543 | 8572 9.600 [10.628 [11.656 |12.684 | 13.711 [14.738 [ 15.765
4600...- 1—1715| —0es1 | o03s2| 1385 | 2418 | 3450 | 4481 | 5812 ) 6543] 7573 | 8603 | 9.633 [10.662 {11.691 |12.720 | 13.749 | 14.777 | 15,805
4800.... | —1604] 0650 | 0376 | 1.410| 2.443| 3476 | 4509 | 5541 | 6573 | 7605 | 8636 | 9666 |10697 [11.727 |12.757 |13.786 |14.815 [ 15.844
5000 | —1673] —0.636 | 02399| 1435 | 2469 | 3504 | 4537 | 5571 | 6.604 | 7.636 | 8.668 | 9.700 (10 732 |11.763 |12.794 | 13.824 [ 14.854 | 15.884
6200---- | —1651 ] —0.613 | ©0.424| 1460 | 2496 | 35531 | 4566 | 5601 | 6635 | 7.668 | 8.702 | 9.734 |10.767 (11.799 [12.831 13 862 | 14.894 | 15.925
5400-. | -1628| —0500 | 0449 | 1486 | 2523 | 3559 | 4595 | 5631 | 6666 | 7.701 | 8735 | 9.769 [10.803 [11.836 [12.869 | 13.901 | 14.933 | 15.965
5600.... | —1605| —0565| 0474| 1.513| 2551 | 3588 ) 4625 | 5662 | 6698 | 7.734 | 8769 | 9.804 [10.839 111.873 |12.907 | 13.940 | 14.973 | 16.006
5800-... | —1581{ 0540 | o0500| 1540{ 2.579| 3617 | 4656 | 5693 | 6730 7.767 | 8804 | 9.839 |10.875 [11.910 |12.945 [ 13 980 | 15.014 | 16.048
6000 | —1 5571 —0515 | o0527| 18567 | 2608| 3647 | 468 | 5725 | 6.763| 7801 | 8838 | 9875 (10.912 |11.948 |12.984 | 14.019 | 15.054 | 16.089
6200-..- | 1532 | —0489 | o554| 1506 | 2637 | 3677 | 4718 5757 | 6.797 | 7.835 | 8874 | 9.912 [10.949 11.986 [13.023 [ 14.069 | 15.096 | 16.131
6400 | —1506 ) —0462 | 0581 | 1624 | 2666 3.708| 4749 | 5790 | 6.830 | 7.870 | 8.909 [ 9.948 {10.987 |12.025 (13.063 | 14.100 ( 16.137 | 16.174
6600-..- | 1480} —0435 | 0610| 1663 | 2.697| 3739 | 4782 | 5823 | 6864 | 7.905| 8945 | 9.985|11.025 |12.064 [13.102 | 14.141 | 15.179 | 16.216
6800.... | -1453| —0'a07 | oe3s| 1683 2.727| 3771 | 4814 | 5857 | 6899 | 7.941| 8982 10.023 [11.063 |12.103 |13.143 [14.182 |15.221 [ 16.259
2000.... | 17226 | —0379 | oees| 1713 | 2.7s9 | 3.803 | 4847 | 5891 | 6934 | 7.977 | 9019 | 10.081 [11.102 {12.143 [13.183 {14.223 |15.263 | 16.303
7200-——- | —1.398| —0.350 | 0697 1744| 2700 3836 | 4881 | 5925| 6970 | 8013 | 9.056 [ 10.099 [11.141 |12.183 [13.224 | 14.265 |15.306 | 16.346
7200 | 1370 0321 | 0728| 1775 | 2822| 3869 | 4915| 5960 | 7.006| 8050 | 9094 10137 |11.180 |12.223 [13.265 | 14.307 |15.349 | 16.390
2600-..- | -13a1| —0291 | o0758| 1807 | 2.85| 3.903| 4949 | 5996 | 7.042| 8087 | 9.132 [ 10.176 {11.220 |12.264 [13.307 [14.350 {15.392 | 16.435
7800 | -1312| —0261 | o0.790| 183 | 2888 | 3936 | 4984 | 6032 | 7078 | 8124 | 9170 | 10.216 |11 260 [12.305 [13.349 [14.393 | 15.436 | 16.479
8000-... | —1282| —0230 | o821 | 1872| 2922 3971 ] s5.020| 6088 | 7115| 8162 | 9209 | 10.255 |11.301 |12.346 |13 391 |14 436 | 15.480 | 16 524
8500--.. | —1.205 | —0.151 | 0.903| 1955 | 3007 | 4059 | 5110| 6160 7.210! 8259 | 9.308 [ 10356 [11.404 |12.451 |13.498 [14.545 (15.591 | 16.637
0000 | -1 125! —00s0 | o0987| 2041 | 3096 | 4149| 5202| 6254 | 7.306| 8358 | 9.408| 10.459 |11.509 |12.558 {13 607 |14.656 |15.704 | 16.752
9500-.- | -1.0a2| oo6| 1073| 2130 | 3.188| 4242 | 5297 | 6351 | 7406 8458 | 9511 | 10.563 11 615 112.667 13 718 {14.769 (15.819 | 16.869
10000 | —0'as7| o103| 1163| 2222 3280 | 4337 | 5394 | 6450 | 7506 | 8561 | 9.616 | 10.670 |11 724 [12.777 (13.830 |14.883 [15.935 (16.987




Table XXII

Freezing point temperature °C

PRESSURE SALINITY
DECIBARS 5 10 15 20 25 30 35 40
0 -0.274 -0.542 -0.812 -1.083 -1.358 -1.638 -1.922 -2.212
100 -0.349 -0.618 -0.887 -1.159 -1.434 -1.713 -1.998 -2.287
200 -0.424 -0.693 -0.962 -1.234 -1.509 -1.788 -2.073 -2.363
300 -0.500 -0.768 -1.038 -1.309 -1.584 -1.864 -2.148 -2.438
400 -0.575 -0.844 -1.113 -1.384 -1.660 -1.939 -2.224 -2.513
500 -0.650 -0.919 -1.188 -1.460 -1.735 -2.014 -2.299 -2.589
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Table XXIII

Sound speed in seawater U [m/s]

PRESSURE TEMPERATURE °C
DECIBARS 0 10 20 30 40
0 1402 .4 1447.3 1482.3 1509. 1528.9
1000 1418.0 1463.4 1498.9 1526.1 1546.3] SALINITY O
2000 14343 1479.8 1515.6 1543.0 1563.6
3000 1451.0 1496.5 1532.3 1559.9 1580.7
4000 1468.2 1513.4 15491 1576.7 1597 6
5000 14858 1530.5 1565.9 1593.5 16144
6000 1503.7 1547.7 1582.7 1610.1 1631.1
7000 1521.8 1565.1 1599 6 1626.7 1647.7
8000 1540.2 1582.5 1616.4 1643.3 1664 .1
9000 1558.8 1599.9 1633.2 1659.8 1680.5
10000 1577.4 1617.4 1650.0 1676.2 1696.
0 1409.2 1453.5 1488.0  _1514.5 1533.9
1000 1424 9 14696 1504.6 .-~ 1531.4 1551.2( SALINITY &
2000 1447.2 1486.1 1521.2¢  1548.3 1568 .4
3000 1457.9 1502.7 1537.9 1565.1 1585.4
4000 14751 1519.6 " 1554.6 1581.8 1602.3
5000 1692.7 1536.6 1571.4 1598.5 16199
6000 1510.5 1553.8 15882 1615.1 1635.7
7000 1528.6 15711 1605.0 1631.7 1652.2
8000 1546.9 1588.5 1621.7 16482 1668.6
9000 | /1565.4 1605.9 1638.5 1664.6 1684.9
10000 | 1583.9 1623.2 1655.2 1680.9 1701.0
0 11415.8 1459.5 1493.6 1519.7 1538.8
1000 1431.7 1475.8 1510.2 1536.6 1556.1| SALINITY 10
2000 14281 1492.3 1526.8 1553.5 1573.2
3000 1464.9 1508.9 15435 1570.3 1590.2
4000 1482.1,  1525.8 1560.2 1587.0 1607.1
5000 1499.6 |  1542.8 1577.0 1603.6 1623.8
6000 1517.4 1560.0 1593.7 1620.2 16404
7000 1535.5|  1577.2 1610.5 1636.7 1656.9
8000 1553.7!  1594.6 1627.2 1653.2 1673.3
9000 157210 1611.9 1643.9 1669.5 1689.5
10000 1590.6 ©  1629.3 1660.6 1685.8 1705.6
0 1422.5 1465.6 1499.2 1524.9 1543.7
1000 1438.5 1481.9 1515.8 1541.8 1560.9) SALINITY 15
2000 1454.9 14984 1532.5 1558.6 1578.0
3000 1471.8 1515.1 1549.1 1575.4 1595.0
4000 1489.0 1532.0 1565.8 1592.) 1611.9
5000 1506.6 1549.0 1582.5 1608.8 1628.6
6000 1524.4 1566.2 1599.3 1625.3 1645.2
7000 1542.4 1583.4 1616.0 1641.8 1661.6
8000 1560.6 1600.7 1632.7 1658.2 1677.9
9000 1578.9 1618.0 1649. 4 1674.5 1694.1
10000 1597.2 1635.4 1666.1 1690.8 1710.1
0 1429.1 1471.6 1504.8 1530.0 1548.6
1000 1445.3 1488.0 1521.4 1547.0 1565.7| SALINITY 20
2000 1461.8 1504.6 1538.0 1563.8 1582.8
3000 1478.7 1521.3 1554.7 1580.6 1599.8
4000 1495.9 1538.2 1571.4 1597.3 1616.6
5000 1513.5 1555.2 1588.1 1613.9 1633.3
6000 1531.3 1572.3 1604.8 1630. 4 1649.9
7000 1549.2 1589.5 1621.5 1646.9 1666.3
8000 1567.3 1606.8 1638.2 1663.2 1682.6
9000 1585.6 1624.1 1654.8 1679.5 1698.7
10000 1603.9 1641.4 1671.5 1695.7 1714.7
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Table XXIII (cont.)

Sound speed in seawater U [m/s]

PRESSURE TEMPERATURE °C
DECIBARS 0 10 20 30 40
0 1435.8 1477.7 1510.3 1535.2 1553.4
1000 1452.0 14941 1527.0 1552 .1 1570.6{ SALINITY 25
2000 1468.6 1510.7 1543.6 1569.0 1587.6
3000 1485.6 1527.5 1560.3 1585.7 1604.5
4000 1502.8 1544 .3 1576.9 1602 .4 1621.3
5000 1520.4 1561.3 1593.6 1619.0 1638.0
6000 1538.1 1578.4 1610.3 1635.5 1654.6
7000 1556.0 1595.6 1626.9 1651.9 1671.0
8000 1574.1 1612.8 1643.5 1668.2 1687.2
9000 1592.2 1630.1 1660.2 1684.5 1703.3
10000 1610.4 1647.4 1676.8 1700.6 1719.2
0 1442.5 1483.7 1515.9 1540.4 1558.3
1000 1458.8 1500.2 1532.5 1557.3 1575. 4| SALINITY 30
2000 1475.4 1516.8 1549.2 1574.1 1592.3
3000 1492 .4 1533.6 1565.8 1590.8 1609.2
4000 1509.7 1550.4 1582.4 1607.4 1626.0
5000 1527.2 1567 .4 1599.1 1624.0 1642.7
6000 1544.9 1584.4 1615.7 1640.4 1659.2
7000 1562.7 1601.5 1632.3 1656.8 1675.6
8000 1580.7 1618.7 1648.9 1673.1 1691.8
95000 1598.8 1636.0 1665.5 1689.3 1707.8
10000 1616.8 1653.3 1682.1 1705.4 1723.5
0 1449 .1 1489.8 1521.5 1545.6 1563.2
1000 1465.5 1506.3 1538.1 1562.4 1580.2| SALINITY 35
2000 1482.3 1523.0 1554.7 1579.2 1597.1
3000 1499.3 1539.7 1571.3 1595.9 1613.9
4000 1516.5 1556.5 1587.9 1612.5 1630.7
5000 1534.0 1573.4 1604.5 1629.0 1647.3
6000 1551.6 1590.4 1621.0 1645.4 1663.8
7000 1569.4 1607.5 1637.6 1661.7 1680.1
8000 1587.2 1624.6 1654.1 1677.9 1696.2
9000 1605.2 1641.8 1670.6 1694.0 1712.2
10000 1623.2 1659.0 1687.2 1710.1 1727.8
0 1455.8 1495.9 1527.1 1550.8 1568.1
1000 1472.3 1512.5 1543.7 1567.6 1585.0|SALINITY 40
2000 1489.1 1529.1 1560.3 1584.3 1601.8
3000 1506.1 1545.8 1576.8 1600.9 1618.6
4000 1523.3 1562.5 1593.3 1617.5 1635.3
5000 1540.7 1579.4 1609.8 1633.9 1651.9
6000 1558.2 1596.3 1626.3 1650.2 1668.3
7000 1575.9 1613.3 1642.8 1666.5 1684.6
8000 1593.7 1630.3 1659.2 1682.6 1700.6
9000 1611.5 1647.4 1675.7 1698.7 1716.4
10000 1629.3 1664.6 1692.2 1714.6 1732.0
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Table XXIV

Pressure to depth conversion at various latitudes [m]

LATITUDE DEGREES
PRESSURE
DECIBARS 0. 15. 30. 45. 60. 75. 90.

0---- 0.00 0.00 0.00 0.00 0.00 0.00 0.00
500----| 496.65-| 496.48 496.00 495 .34 494 .69 494 .21 494.03
1000----1 992.12 991.77 990.81 989.50 988.19 987.24 986.88
1500----] 1486.41 1485.88 | 1484.45 | 1482.49 | 1480.53 | 1479.10 | 1478.57
2000----]1979.55 | 1978.85 | 1976.94 | 1974.33 | 1971.72 | 1969.81 1969.11
2500----12471.55 | 2470.67 | 2468.29 | 2465.03 | 2461.77 | 2459.39 | 2458.51
3000----12962.43 | 2961.38 | 2958.52 | 2954.61 | 2950.71 | 2947.85 | 2946.81
3500----13452.20 | 3450.98 | 3447.65 | 3443.09 | 3438.54 | 3435.22 | 3434.00
4000----]3940.88 | 3939.49 | 3935.68 | 3930.49 | 3925.30 | 3921.50 | 3920.10
4500----14428.49 | 4426.93 | 4422.65 | 4416.81 | 4410.98 | 4406.71 | 4405.14
5000----]4915.04 | 4913.30 | 4908.56 | 4902.08 | 4895.60 | 4890.87 | 4889.13
5500----|15400.55 | 5398.64 | 5393.43 | 5386.31 5379.19 | 5373.99 | 5372.08
6000----15885.02 | 5882.95 | 5877.27 | 5869.51 | 5861.75 | 5856.08 | 5854.00
6500----16368.49 | 6366.24 | 6360.09 | 6351.70 | 6343.31 | 6337.17 | 6334.92
7000----16850.95 | 6848.53 | 6841.92 | 6832.89 | 6823.86 | 6817.26 | 6814.84
7600----17332.43 | 7329.84 | 7322.76 | 7313.10 | 7303.44 | 7296.37 | 7293.78
8000----17812.93 | 7810.17 | 7802.63 | 7792.34 | 7782.04 | 7774.51 | 7771.76
8500----18292.47 | 8289.54 | 8281.54 | 8270.61 | 8259.69 [ 8251.70 | 8248.77
9000----18771.07 | 8767.97 | 8759.51 | 8747.95 | 8736.40 | 8727.94 | 8724.85
9500----19248.73 | 9245.46 | 9236.54 | 9224.36 | 9212.17 | 9203.26 [ 9200.00
10000----19725.47 | 9722.04 | 9712.65 | 9699.84 | 9687.03 | 9677.66 | 9674.23
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Table XXV

Salinity as a function of density anomaly v (S,t,0)

DENSITY ANOMALY

TEMP. °C 0.0 5.0 10.0 15.0 16.0 17.0 18.0 190| 200| 210} 220 23.0| 240 25.0 26.0 27.0 28.0 23.0( 30.0 31.0| 320
—2.0----] 0.398 | 6.49312.629| 18.780 | 20.010 | 21.241 | 22 472 | 23 703 | 24 933 | 26.164 | 27.394 | 28.624 |29.854 | 31.084 | 32 313 [ 33 542 | 34 771 | 35 999 | 37 227 | 38 454 | 39 681
—1.0----1 0.284 | 6.407 | 12 572| 18.751 | 19.987 | 21.223 | 22.459 | 23.696 | 24.932 | 26.167 | 27.403 | 28.638 [29.874 | 31.108 | 32 343 [ 33 577 | 34 811 |36 044 | 37 277 | 38 509 | 39 741
0.0----| 0191 | 6.343 | 12 536 | 18 741 (19.983 [ 21.225 | 22.466 | 23.708 | 24.949 | 26.190 | 27.431 | 28.671 }29.911 |31.151 | 32 391 | 33 630 | 34 868 | 36 .107 | 37 344 | 38 581 | 39 818
1.0----] 0.120 [ 6.299 | 12.619 | 18 752 | 19.998 | 21.245 | 22.492 | 23 738 | 24.984 | 26.231 | 27.476 | 28.722 |29.967 | 31 212 | 32 456 | 33 .700 | 34 943 | 36 186 | 37 429 | 38 671 | 39 912
2.0----] 0.070 | 6.276 | 12 523 | 18.781 | 20.032 | 21.284 | 22.536 | 23 787 | 25.038 | 26 289 | 27.540 | 28.790 |30.040 |31.290 | 32 539 | 33 .787 | 35 035 | 36 283 | 37 530 | 38 .776 | 40 .022
3.0- 0040 | 6273 |12.546| 18.828 | 20.085 | 21.342 | 22.598 | 23.854 | 25.110 | 26.366 | 27.621 | 28.876 |30.130 [ 31.385 | 32 638 | 33 891 | 35 .144 | 36 396 | 37 647 | 38 898 | 40 .148
4.0----] 0.031 | 6.290 | 12 587 | 18.894 | 20.156 | 21.417 | 22.678 | 23.939 | 25.199 | 26.460 | 27.719 | 28.979 |30.238 | 31.496 | 32 .754 | 34 012 | 35 268 | 36 525 | 37 781 | 39 036 | 40 290
5.0----] 0.041 | 6.326 | 12 648 | 18.978 | 20.244 | 21.510 ) 22.776 | 24.041 | 25.306 | 26.570 | 27.835 | 29 098 |30.362 | 31.624 | 32 886 | 34 .148 | 35 409 | 36 670 | 37 929 | 39 .189 | 40 447
6.0----1 0.071 | 6.381]12.727 | 19.080 | 20.350 | 21.620 | 22.890 | 24.160 | 25.429 | 26.698 | 27.966 | 29.234 |30.501 | 31.768 | 33 035 | 34 .300 | 35 565 | 36 830 | 38 094 | 39 357 | 40 619
7.0----1 0.120 | 6.454 | 12.823 | 19 198 | 20.473 | 21.747 | 23.021 | 24.295 | 25.569 { 26.841 | 28.114 | 29.386 |30.657 | 31.928 | 33 198 | 34 468 | 35 .737 | 37 .005 | 38 273 | 39 540 | 40 806
8.0----] 0.188 | 6.546 | 12.937 | 19.333 | 20.612 |21.891 | 23.169 | 24.447 | 25.724 | 27.001 | 28.278 | 29.553 |30.829 {32.103 | 33 378 | 34 651 | 35 924 | 37 196 | 38 467 | 39 .738 | 41 008
9.0----]1 0.274 | 6.656 | 13 069 | 19.485 | 20.768 | 22.051 | 23.333 | 24.615 | 25.896 | 27.177 | 28.457 | 29.736 |31.015 | 32.294 | 33 572 | 34 849 | 36 .125 | 37 401 | 38 676 | 39 950 { 41 223
10.0----1 0378 | 6.783 | 13 217 | 19.653 [ 20.940 [ 22.226 | 23.512 | 24.798 | 26.083 | 27.367 | 28.651 | 29.934 |31.217 {32.499 | 33 .780 } 35 .061 | 36 341 | 37 620 | 38 898 | 40 .176 | 41 452
11.0- 0.500 | 6.927 | 13.382| 19.837 | 21.128 | 22.418 | 23.707 | 24.997 | 26.285 | 27.573 | 28.860 | 30.147 |31.433 {32.719 | 34 004 |35 287 | 36 571 | 37 853 | 39 .135 | 40 416 | 41 696
12.0----]1 0.640 | 7.089 | 13.563 | 20.037 | 21.331 | 22.625 | 23.918 | 256.210 | 26.502 | 27.794 | 29.085 | 30.375 |31.664 |32.953 | 34 241 | 35 528 | 36 815 | 38 .100 | 39 .385 | 40 669 | 41 952
13.0----1 0.797 | 7.267 | 13 759 | 20.252 | 21.549 | 22.846 | 24.143 | 265.439 | 26.734 | 28 029 | 29.323 | 30.616 |31.909 |33.201 | 34 492 |35 782 | 37 072 | 38 361 | 39 649 | 40 936 {42 222
14.0----]1 0971 | 7.461 | 13.972| 20.482 | 21.782 | 23.083 | 24.382 | 25.682 | 26.980 | 28.278 | 29.575 | 30.872 |32.168 |33.463 | 34 .757 | 36 050 | 37 343 | 38 635 | 39 925 | 41 215 | 42 504
15.0 1.162 | 7.671| 14 200 | 20.726 | 22.030 | 23.334 | 24.637 | 25.939 | 27.241 | 28.542 | 29.842 | 31.141 [32.440 | 33.738 | 35 .035 | 36 332 | 37 627 | 38 922 | 40 215 | 41 508 | 42 800
16.0 1.368 | 7.897 | 14.443 | 20.985 | 22.292 | 23.599 | 24.905 | 26.210 | 27.515 | 28.819 | 30.122 | 31.424 {32.726 [34.027 | 35 .327 | 36 626 | 37 924 |39 221 | 40 518 | 41 813 | 43 108
17.0----] 1.591 | 8.139| 14.701| 21.258 | 22.568 | 23.878 | 25.187 | 26.495 | 27.803 | 29.110 | 30.416 | 31.721 |33.025 |34.329 | 35 631 | 36 .933 | 38 234 | 39 534 | 40 833 | 42 .131 | 43 428
18.0----] 1.830 | 8.395 | 14.973 | 21 546 | 22.859 | 24.171 | 25.483 | 26.794 | 28.104 | 29.414 | 30.722 | 32.030 |33.337 {34.643 | 35 949 | 37 253 | 38 .556 | 39 859 | 41 .160 {42 461 | 43 760
19.0 2.084 | 8.666 | 15.260 | 21.846 | 23.162 | 24.477 | 25.792 | 27 106 | 28.418 | 29.731 | 31.042 | 32.352 |33.662 |34.971 | 36 279 |37 585 | 38 891 | 40 196 | 41 500 | 42 803 | 44 105
20.0----] 2.354 | 8.952 | 15.560 | 22.161 | 23.479 1 24.797 | 26.114 | 27.430 | 28.746 | 30.061 | 31.374 | 32.687 |34.000 |35.311 | 36 621 | 37 930 | 39 238 | 40 546 | 41 852 | 43 157 { 44 461
21.0- 2.638 | 9.253|15.875| 22.489 | 23.810 | 25.130 | 26.449 | 27.768 | 29.086 | 30.403 | 31.720 | 33.035 |34.349 | 35.663 | 36 975 | 38 287 | 39 597 |40 907 | 42 215 {43 523 { 44 829
22.0----| 2.938 | 9.567 | 16.203 | 22.829 | 24.153 | 25.476 | 26.798 | 28.119 | 29.439 | 30.758 | 32.077 | 33.395 |34.711 |36.027 | 37 342 | 38 656 | 39 968 | 41 280 | 42 591 |43 900 { 45 209
23.0----| 3.251 | 9.896 | 16.544 | 23.183 | 24.509 {25.834 | 27.158 | 28 482 | 29.804 | 31.126 | 32.447 | 33.767 |35.085 {36.403 | 37 .720 {39 036 | 40 351 |41 665 | 42 977 | 44 289 | 45 600
24.0----] 3.579 | 10.238 | 16 899 | 23.549 | 24.878 | 26.205 | 27.531 | 28.857 | 30.182 | 31.506 | 32.828 | 34.150 |35.471 |36.791 | 38 .110 {39 428 | 40 745 [42 061 | 43 376 | 44 689 | 46 002
25.0----| 3.921 [ 10.593 | 17 267 | 23.928 | 25.259 | 26.588 | 27.917 | 29.244 | 30.571 | 31.897 | 33.222 | 34.546 |35.869 [37.191 | 38 512 |39 832 | 41 151 |42 468 | 43 785 | 45 101 | 46 415
26.0----] 4.277 | 10.962 | 17 647 | 24.319 | 25.652 | 26.983 | 28.314 | 29.644 | 30.972 | 32.300 | 33.627 | 34.953 |36.278 |37.602 | 38 925 {40 247 | 41 567 | 42 887 | 44 205 | 45 523 | 46 839
27.0----1 4.646 | 11.344 | 18.040 | 24.723 | 26.057 | 27.390 | 28.723 | 30.055 | 31.385 | 32.715 | 34.044 | 35.372 |36.699 |38.024 | 39 349 {40 673 |41 995 } 43 317 | 44 637 |45 956 | 47 274
28.0----| 5.029 [ 11 738 | 18 445 | 25.138 | 26.474 | 27.809 | 29.144 | 30.477 | 31.810 | 33.142 | 34.472 | 35.802 |37.130 |38.458 | 39 .784 |41 110 | 42 4347 | 43 757 | 45 079 |46 400 | 47 .719
29.0----| 5.425 | 12.145] 18.862 | 25 564 | 26.902 | 28.240 | 29.576 | 30.911 | 32.246 | 33.579 | 34.912 | 36.243 |37.573 |38 902 | 40 231 {41 558 | 42 883 |44 208 | 45 532 [ 46 854 | 48 175
30.0----] 5.834 [ 12.565 | 19.291 | 26.003 | 27.343 | 28.681 | 30.020 | 31.357 | 32.693 | 34.028 | 35.362 ] 36.695 |38.027 |39.358 | 40 687 } 42 016 {43 344 |44 670 | 45 995 | 47 319 | 48 642
31.0----] 6.255 | 12.996 | 19.732 | 26.452 | 27.794 | 29.135 | 30.474 | 31.813 | 33.151 | 34.487 | 35.823 | 37.158 (38.491 [39.824 | 41 155 |42 485 |43 814 | 45 142 [ 46 469 {47 794 (43 119
32.0- 6.689 (13.440 | 20.185| 26.913 | 28.256 | 29.599 | 30.940 | 32.280 | 33.620 | 34.958 | 36.295 | 37.631 |38.966 |40.300 | 41.633 | 42 965 |44 295 | 45 624 | 46 953 | 48 280 | 49 605
33.0----] 7.135 [ 13.895 | 20.649 | 27.385 | 28.730 | 30.073 | 31.416 | 32.758 | 34.099 | 35.439 |36.777 | 38.115 |39.452 |40.787 |42 121 {43 454 |44 786 |46 117 | 47 447 |48 775 | 50 102
34.0----| 7.592 | 14.362 | 21.123 | 27.868 | 29.214 | 30.559 | 31.903 | 33.247 | 34.589 | 35.930 | 37.270 | 38.609 [39.947 [41.284 | 42 620 {43 954 | 45 287 |46 619 | 47 950 |49 280 | 50 608
35.0----| 8.062 | 14.840 | 21.609 | 28.361 | 29.708 | 31.055 | 32.401 | 33.745 | 35.089 | 36.432 | 37.773 | 39.113 [40.453 |41.791 | 43.128 {44 464 |45 798 {47 132 | 48 464 [49 795 {61 125
36.0----| 8.543 | 15.329 | 22.106 | 28.864 | 30.213 | 31.561 | 32.908 | 34.254 | 35.599 | 36.943 | 38.286 | 39.628 |40.968 [42.308 | 43 646 {44 983 [ 46 319 | 47 653 | 48 987 |50 319 | 51 650
37.0----1 9.036 | 15.830 | 22.613 | 29.378 | 30.728 | 32.078 | 33.426 | 34.773 | 36.119 | 37.464 | 38.808 | 40.151 |41.493 | 42.834 | 44 173 {45 512 146 849 {48 185 | 49 519 |50 853 |52 185
38.0----] 9 539 | 16.340 | 23.130| 29.902 | 31.253 | 32.604 | 33.953 | 35.302 | 36.649 | 37.995 | 39.341 |40.685 [42.028 }43.370 ;44 710 {46 050 |47 388 |48 725 | 50 061 |51 395 |62 729
39.0----]10.054 | 16.862 | 23.658 | 30.435 | 31.788 | 33.139 | 34.490 | 35 840 | 37.188 | 38.536 | 39.882 |41.227 |42.5671 [43.914 [ 45 256 |46 597 147 936 |49 274 {50 611 {51 947 |53 281
40.0----110.579 | 17.393 | 24 195 30.978 | 32.332 | 33.685 | 35.036 | 36.387 | 37.737 | 39.085 | 40.433 | 41.779 |43.124 |44.468 ;45 811 [47 153 |48 493 {49 832 | 51 .170 | 52 507 |53 843
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Table XXVI

Salinity as a function of specific volume anomaly 6(S,t,0)

SPECIFIC VOLUME ANOMALY

TEMP.°C| _400. | —300. | —200.| —100. 0. 100. | 200.| 300.| 400. 500.| 600.] 700.]| 800.| w900.| 1000.| 1100. | 1200.
—2.0----140 112 |38 806 | 37 502 | 36.201] 34.901 | 33 604 ]132.309 | 31.016 | 29.726 | 28.438} 27.152| 25.869 | 24.588 | 23.310| 22 .034 { 20 760 | 19 490
—1.0----] 40.174 | 38.863 | 37.554 | 36 247| 34.942 | 33.639 { 32.339 | 31.041 | 29.745 | 28 451 | 27.160) 25.871 | 24 585 | 23.301] 22.019 | 20 740 | 19 464

0.0----| 40 253 | 38 937 | 37 622 | 36 310| 35.000 { 33 692 | 32.386 { 31.083 | 29.782 | 28.483 | 27.186| 25 892 | 24.600] 23.311| 22 024 } 20.740 | 19 458
1.0----] 40.349 | 39.027 | 37.708 | 36.391| 35.075 | 33 763 | 32.452 | 31.143 | 29.837 | 28.533 | 27.231] 25.932 | 24 635 23 340| 22.048 | 20 758 | 19.471
2.0----| 40 460 | 39.134 | 37 810 | 36 488 35.168 | 33 850 | 32.534 1 31.221 | 29 910 | 28.601 | 27.294| 25.989 | 24 .687°| 23 387 22 090 | 20.795 | 19 503
3.0----]| 40 588 | 39 257 | 37 928 | 36 602| 35.277 | 33.954 | 32.634 | 31.316 | 30 000 | 28.686 | 27.374| 26.065 | 24.758 | 23 453] 22 .151 | 20 851 | 19 553
4.0----1 40 731 | 39.396 | 38.063 | 36.731| 35 402 | 34.075 | 32.750 | 31.427 | 30.106 | 28 788 | 27.471| 26.157 | 24 846 | 23 536§ 22.229 | 20 924 | 19 622
5.0----| 40 890 | 39.550 | 38.212| 36.877| 35.543 | 34.212 | 32.882 | 31.555 | 30.230} 28.907 | 27 586| 26.267 | 24.951 | 23 637| 22 325 | 21.015 | 19 709
6.0----] 41 063 | 39 719 | 38 378 | 37.038| 35.700 | 34.364 | 33.030 | 31.699 | 30.369 | 29.042 | 27 717| 26.394 | 25.073| 23 754 | 22 438 | 21 124 | 19 812
7.0----] 41.251 | 39.904 | 38 558 | 37.214| 35.872) 34 532 | 33.194 | 31.858 | 30.525 | 29.193 | 27.864| 26.536 | 25.211 | 23.888 | 22.568 | 21 249 | 19 933
8.0----1 41 454 | 40.102 | 38.753 | 37.405| 36.059 ) 34.715 ] 33.373 | 32.033 | 30.696 | 29.360| 28.026| 26.695 | 25.366 | 24.039| 22 .714 | 21 391 | 20 071
9.0----] 41.671 [40.315| 38.962 | 37.610| 36.261 | 34.913 | 33.567 | 32.224 | 30 882 | 29.542 | 28.205| 26.869 | 25.536 | 24.205| 22 876 | 21 550 | 20 225
10.0----| 41.901 | 40 5421 39.185| 37.830| 36.477 | 35.125 | 33.776 | 32.429 | 31.083 | 29.740| 28.399| 27 059 | 26.722 | 24.387 | 23.054 | 21 724 | 20.336
11.0----§ 42 146 ] 40 783 | 39.423 | 38.064| 36.707 | 35.352 | 33.999 ] 32.648 | 31.299] 29.952 | 28 607] 27 264 | 25 923 | 24.585| 23 248 | 21.914 | 20.582
12.0----| 42 403{ 41 037]| 39.674| 38.311| 36.951 | 35.593 | 34.237 | 32.882 | 31.530 | 30.179| 28.831| 27.484 | 26.140| 24.797| 23.457 | 22.119 | 20.783
13.0----} 42 674 | 41.305| 39.938| 38.573| 37 209 | 35.847 | 34.488 | 33.130 [ 31.774 | 30.420| 29.068| 27.718 | 26.371| 25.025{ 23 .681 | 22.340 | 21 000
14.0 42 958 | 41 586 | 40 215| 38.847| 37.480| 36.116 | 34.753 | 33.392 | 32.033 | 30.675| 29.320| 27.967 | 26.616 | 25.267 | 23 920 | 22.575 | 21 232
16.0----| 43 254 | 41 879] 40 506 | 39.134| 37.765| 36.397 | 35.031 | 33.667 | 32 305 | 30.944 | 29.586| 28 230 | 26.875| 25.523| 24 173 | 22.824 |21 478
16.0----| 43 563 (42 185 40.809] 39.435| 38.062 | 36.691 | 35.323 | 33 955 | 32.590 | 31.227 | 29 866| 28 506 | 27.149 | 25.793 | 24 440 | 23.088 | 21 739
17.0----| 43 884 | 42 504 | 41.125| 39.748| 38 372 | 36.999 | 35.627 | 34.257 | 32.889 | 31 523 | 30 159 28.796 | 27.436 | 26.077 | 24.721 | 23.366 { 22.014
18.0----| 44 217 | 42 834| 41.453| 40.073| 38.695 | 37.319| 35.944 | 34.572 | 33.201] 31 832 | 30 465| 29.100| 27.736| 26.375] 25.016 | 23.658 | 22.303
19.0----1 44 563 [ 43 177 41 793| 40.411| 39.030| 37.651| 36 274 | 34.899 | 33.525} 32.154 | 30.784| 29.416 | 28.050 | 26.686 | 25.324 | 23 964 | 22 606
20.0----| 44 920 | 43.532| 42.145| 40.760| 39.377 | 37.996 | 36 616 | 35.239 | 33.863 | 32.488] 31.116| 29.745| 28.377| 27.010| 25.645 | 24.282 | 22.922
21.0----| 45.289 | 43 898} 42 509] 41.122] 39.737| 38.353 | 36 971 | 35.591 | 34.212 | 32.835] 31.461| 30.088 | 28.716| 27.347| 25.980 | 24 614 | 23.251
22.0-- 45 669 | 44.276 | 42 885| 41.496| 40.108| 38.722 | 37.337 | 35.955 [ 34.574 | 33.195[ 31 818] 30.442| 29.068| 27.697 | 26.327 | 24 959 | 23,593
23.0-- 46 060§ 44.666 | 43 272 41.881| 40.491[ 39.102| 37 716 | 36.331 | 34 948 | 33.566 | 32.187| 30.809 | 29.433| 28.059| 26.687 | 25.316 | 23 948
24.0-- 46.463 | 45.066 | 43.671[ 42 277] 40.885( 39.495| 38.106 | 36.719 | 35.334 | 33.950| 32.568| 31.188] 29.810| 28.434| 27.059 | 25.686 | 24 316
25.0 46 877 | 45.478] 44.081] 42.685| 41.291( 39.898 | 38 508 | 37.118| 35.731| 34.345] 32.961| 31.579| 30.199( 28.820| 27.443 | 26.069 | 24 .696
26.0 47.302 | 45,901 44.502| 43.104| 41.708] 40.313 | 38.921 | 37.529| 36.140| 34 752 | 33.366| 31.982| 30.600] 29.219| 27.840 | 26 463 | 25.088
27.0 47.737 | 46.334| 44,933} 43.534] 42.136| 40.739| 39.345| 37.952| 36.560 | 35.171| 33.783] 32.396 | 31.012| 29.629| 28.248 | 26 .869 | 25.492
28.0 48 183 46.779| 45 376] 43.974| 42 6751 41.177] 39.780 | 38.385| 36.992 | 35.600| 34.210] 32.822| 31.436| 30 051 28.669 | 27 288 | 25.909
29.0 48 640 | 47 234 45 829| 44.426{ 43.024§ 41.6241 40.226 | 38.829 | 37.434 | 36.041| 34.649| 33.250| 31.871| 30 485| 29.100 | 27.717 | 26.336
30.0 49 107 | 47 699 46.293| 44 888| 43.485| 42 083 | 40.683 | 39.285( 37.888| 36.493| 35.099} 33.708| 32.318] 30.930| 29.543 | 28.159 | 26.776
31.0 49 584 | 48 175} 46.767| 45 360§ 43.955] 42.5621 41.151] 39.751| 38.352 | 36.955{ 35.560| 34.167 | 32.775} 31.385] 29.997 | 28.611 | 27.226
32.0 50.071] 48 660§ 47.251| 45 843] 44 437 43.032) 41.629 | 40.227| 38.827| 37.429| 36.032| 34.637| 33.244| 31.852| 30.462 | 29.074 | 27 688
33.0 50.569 | 49 156] 47 745] 46.336] 44 928 43.621| 42.117| 40.714| 39.312| 37.912| 36.514| 35.118| 33.723| 32.330] 30.938 | 29.549 | 28 161
34.0 51 076 49.662] 48 249| 46 838] 45.423) 44 .021] 42.615| 41.210| 39.808 | 38.406| 37.006]{ 35.608 | 34.212| 32.818| 31.425 | 30 034 | 28 .644
35.0----] 51 592| 60 177| 48.763| 47 351| 45.940| 44.5311 43.123] 41,717} 40.313| 38 910| 37.509| 36.110| 34.712) 33.316| 31.922 | 30.529 | 29 138
36.0----] 52 118] 50 701] 49 286| 47 873] 46.461) 45.050| 43.641[ 42.234| 40.828 ] 39.424| 38.022| 36.621] 35.222] 33.824} 32 .429 | 31.035 | 29.643
37.0----] 52 653| 51 235} 49 819] 48 404} 46.991) 456791 44 169| 42 760 | 41.353| 39.948] 38.544| 37.142| 35.742{ 34 343} 32.946 { 31 551 | 30.157
38.0----| 53 198] 51 778| 50.361] 48.945( 47.5301 46.117} 44 706 43.296 | 41 888 40 481] 39.076| 37.673| 36.271| 34.871| 33.473 | 32.076 | 30.681
33.0--- 53.751] 52.3301 50.912| 49.494] 48.079| 46.664 | 45.252 | 43.841 |42 4317 41.023| 39.617| 38.213] 36.810| 35.409| 34.009 | 32 611 | 31.215
40.0----] 54 312| 52.891] 51 471] 50.053| 48.636| 47 220| 45.807| 44.394| 42.984 | 41.575| 40.168] 38.762 | 37.358| 35.956| 34.555 ] 33.156 | 31.759
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Table XXVII (a)

Salinity as a function of density anomaly v(S,t,1000)

1000 DECIBARS

DENSITY ANOMALY

TEMP.°C| 29.5 30.0 30.5 31.0 31.5 32.0 32.5 33.0 33.56 34.0 34.5 35.0 35.5 36.0 36.5 37.0
—2.0----| 30 703 | 31 325 | 31.946 | 32.568 | 33.189 | 33.810 | 34 431 | 35.052 | 35.673 | 36.293 | 36.914 |37.534 | 38 155 | 38.775 | 39.395 [40.014
—1.5----130 732 | 31 355 | 31 978 | 32.600 | 33.223 | 33.845 | 34.467 | 35.090 | 35 712 | 36.333 | 36 955 [37.577 | 38.198 | 38.819 | 39.441 |40 062
—1.0---- ] 30 765 ] 31 390 | 32 013 | 32.637 | 33.261 | 33.885 | 34 508 | 35 131 | 35 755 | 36.378 | 37 000 |37.623 | 38.246 | 38.868 | 39.491 |40 113
—0.5---- ] 30 803 | 31 428 | 32.053 | 32 678 | 33.303 | 33.928 [ 34 553 | 35.177 | 35.802 | 36.426 | 37 050 |37.674 | 38.298 |38 921 | 39 545 | 40.168

0.0----130.845 | 31.471 | 32 098 [ 32 724 | 33 350 | 33.976 | 34 602 | 35 227 | 35.853 | 36.478 | 37 103 |37.729 | 38.353 | 38.978 | 39 603 |40.227
0.5---- 130 891 | 31.518 | 32.146 [ 32.773 | 33 400 | 34.028 | 34 655 | 35 281 | 35.908 | 36 535 | 37.161 |37 787 | 38.413 | 39.039 | 39.665 |40.290
1.0---- 130 941 | 31.570 | 32 198 | 32.827 | 33.455 | 34.083 | 34.711 | 35.339 | 35 967 | 36.595 | 37 222 | 37.850 | 38.477 {39.104 39 731 |40.357
1.6-- 30 995 | 31 625 | 32 255 ( 32.884 {33.514 | 34.143 | 34.772 | 35 401 | 36.030 | 36.659 | 37.288 |37 916 | 38.544 [ 39 172 | 39.800 |40 428
2.0-- 31.053 | 31.684 | 32 315 | 32 946 | 33.577 | 34.207 { 34.837 | 35.467 | 36.097 | 36.727 | 37 357 |37.986 {38.616 | 39 245 39 874 |40 503
2.6-- 31 116 | 31 748 | 32 380 | 33.012 |33 643 | 34.275 | 34.906 | 35 537 | 36 168 | 36.799 | 37.430 |38 060 |38 691 |39 321 [39.951 |40 581
3.0----]31182]31.815 (32448 | 33.081 |33 714 | 34.346 | 34.979 | 35 611 | 36.243 | 36 875 | 37 507 |38.138 |38 770 | 39.401 |40 032 |40 663
3.5-- 31 252 | 31 886 | 32 520 | 33 154 | 33.788 | 34 422 | 35.055 | 35 688 | 36.322 | 36 955 | 37.587 |38 220 | 38 852 (39 485 |40.117 (40 749
4.0----]131.326 31.962 | 32.597 | 33 232 | 33.866 | 34.501 | 35 135 | 35 770 | 36.404 | 37.038 | 37.672 |38.305 |38 939 |39 572 |40 205 (40.838
4.5-- 31 404 | 32.041 {32.677 | 33 313 | 33.948 | 34.584 | 35.219 | 35 855 | 36 490 | 37.125 | 37 760 |38 394 |39.029 [39.663 |40 297 |40 931
5.0-- 314861 32 123 {32.760 | 33.397 | 34 034 | 34 671 | 35.307 | 35 943 | 36.5680 | 37.215 | 37.851 |38 487 |39 122 |39 757 |40.392 |41.027
5.5-- 31 572} 32.210 { 32.848 | 33.486 | 34.124 | 34.761 | 35.399 | 36 036 | 36 673 | 37 310 | 37 946 |38.583 (39 219 |39 855 |40 491 |41 127
6.0-- 31 661 | 32 300 [ 32.939 | 33.678 | 34.217 | 34 855 | 356.494 | 36 132 | 36.770 | 37 408 | 38 045 |38 683 |39.320 | 39.957 |40 594 |41 230
6.5----| 31.754 | 32 394 ( 33.034 | 33 674 | 34.314 | 34.953 | 35.592 | 36 231 | 36 870 | 37.509 | 38.148 |38 786 | 39.424 | 40.062 |40 700 (41 337
7.0----]31.851| 32.492 | 33.133 | 33.773 | 34.414 | 35 054 | 35.694 | 36.334 | 36 974 | 37 614 | 38.253 |38 893 | 39.5632 |40.170 (40 809 |41 447
7.5----} 31951 32,593 | 33 235 | 33 876 | 34.518 | 35 159 [ 35.800 | 36 441 | 37.082 | 37.722 | 38.363 |39 003 |39.643 |40.282 (40.922 |41 561
8.0-- 32.055| 32.698 | 33 340 | 33.983 | 34.625 | 35.267 [ 35 909 | 36.551 | 37 193 | 37.834 | 38 475 {39.116 |39 757 |40 398 |41 038 |41.678
8.5---- 132 162 | 32.806 | 33 450 | 34.093 | 34.736 | 35.379 [ 36 022 | 36 665 | 37.307 | 37 949 | 38.591 |39 233 | 39.875 |40.516 |41.157 |41 798
9.0-- 32 273} 32.918 | 33.562 | 34.207 | 34 851 | 35.495 | 36.138 | 36 782 | 37.425 | 38.068 | 38 711 [39.354 |39.996 |40 638 |41 280 [41 922
9.5----132.388 ] 33.033 | 33.678 | 34.324 | 34 968 | 35.613 [ 36 258 | 36.902 | 37.546 | 38.190 | 38 834 |39.477 |40 120 |40 763 |41.406 [42 049
10.0---- ] 32 506 | 33.152 | 33.798 | 34.444 | 35.090 | 35.735 [ 36.381 | 37 026 | 37.671 | 38.315 | 38 960 |39.604 |40 248 |40 892 |41 536 |42 179
10.5---- | 32.627 | 33.274 | 33.921 | 34 568 | 35.214 | 35.861 | 36.507 | 37 153 | 37.798 | 38.444 | 39 089 |39 734 [40 379 [41 024 |41 668 |42 312
11.0---- ] 32.752 | 33 400 | 34.047 | 34 695 | 35.342 | 35 989 | 36.636 | 37 283 | 37 929 | 38 576 | 39.222 |39.868 [40 513 |41 159 |41 804 |42 449
1.5 32.880| 33 529 | 34 177 | 34 825 | 35.473 | 36 121 | 36.769 | 37 417 | 38.064 | 38.711 | 39 358 |40.004 |40.651 |41.297 |41 943 |42 588
12.0----] 33 011 | 33.661 | 34.310 | 34.959 | 35.608 | 36.257 | 36.905 | 37 553 | 38.201 | 38.849 | 39 497 |40.144 |40 791 |41.438 |42 084 142 71
12.5---- 1 33 146| 33 796 | 34 446 | 35.096 | 35.746 | 36.395 | 37.044 | 37.693 | 38.342 | 38.991 | 39 639 {40.287 |40 935 |41 582 |42 230 (42 877
13.0 33.284 | 33 935 | 34.586 | 35.236 | 35 887 | 36.537 | 37.187 | 37.836 | 38.486 | 39.135 | 39 784 [40.433 |41 081 |41 730 |42.378 |43 025
13.5---- | 33.425( 34.077 | 34.729 | 35.380 | 36.031 | 36.682 | 37 332 | 37.983 | 38.633 | 39 283 | 39 933 |40 582 |41 231 |41 880 |42 629 (43.177
14.0----| 33.570 | 34.222 | 34.874 | 35.526 | 36.178 | 36.830 | 37.481 | 38.132 | 38 783 | 39.434 | 40 084 (40 734 |41.384 |42 034 |42 683 [43 332
14.5----| 33.717 | 34.371 | 35.024 | 35 676 | 36.329 | 36.981 | 37.633 | 38.285 | 38 936 | 39 588 | 40.239 (40.889 |41 540 |42 190 |42 840 |43 490
15.0---- | 33.868 | 34.522 | 35.176 | 35.829 | 36.482 | 37.135 | 37.788 | 38.440 | 39.092 | 39 744 (40 396 |41.048 (41 699 {42.350 |43 000 |43 651
15.5----| 34 022 | 34 677 | 35.331 | 35.985 | 36.639 | 37.292 | 37.946 | 38.599 | 39 252 | 39 904 | 40 557 {41 209 | 41.861 j42 512 |43 164 |43 815
16.0----| 34.179 | 34.835 | 35.489 | 36.144 | 36.799 | 37.453 | 38.107 | 38.761 | 39 414 140 067 |40 720 [41.373 |42 025 |42 678 }43 330 143.981
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Salinity as a function of density anomaly 7y (S,t,2000)

Table XXVII (b)

2000 DECIBARS

DENSITY ANOMALY

TEMP.°C| 34.0 345 35.0 35.5 36.0 36.5 37.0 375 38.0 38.5 39.0 39.5 40.0 40.5 41.0 41.5
—2.0---- 130.447 | 31 075} 31.703 ] 32.331 | 32.959 | 33.587 1 34.215 | 34 842 | 35.470 ] 36 097 | 36 724 | 37.351 ] 37.978 | 38.605 | 39.231 | 39.857
—~1.5---- 130.494 131.124 1 31.753 } 32.383 | 33 012 | 33.641 | 34.270 | 34 898 | 35.527 | 36.155 | 36 784 | 37.412 | 38.040 | 38.668 | 39.295 | 39.923
—1.0---- 130546 | 31.177 | 31.808 | 32.438 | 33.068 | 33.699 | 34.329 | 34.958 | 35.588 | 36.218 | 36.847 | 37.476 | 38.105 | 38.734 | 39.363 | 39.991
—0.5---- |30.602 | 31.234 | 31.866 | 32.497 | 33.129 | 33.760 | 34.391 | 35.022 | 35.653 | 36.284 | 36.914 | 37.544 | 38.175 | 38.805 | 39.434 | 40.064

0.0---- | 30 862 | 31.205 | 31.928 | 32 561 | 33.193 | 33.825 | 34.458 | 35.090 | 35.722 | 36.363 | 36.985 | 37.616 | 38.248 | 38.879 | 39.510 | 40.140
0.5---- 1 30.726 | 31.360 | 31.994 | 32.628 | 33.261 | 33 895 | 34.528 | 35 161 | 35.794 | 36.427 | 37.060 | 37.692 | 38.325 { 38.957 | 39.589 | 40.220
1.0---- 130.703 | 31.420 | 32.064 | 32.698 | 33.333 | 33.968 | 34.602 | 35.236 | 35.870 | 36.504 | 37.138 | 37.772 | 38.405 | 39.038 | 39.671 | 40.304
1.6---- 1 30.865 | 31.501 | 32.137 | 32.773 | 33.409 | 34.045 | 34.680 | 35.315 | 35.950 | 36.585 | 37.220 | 37 .855 | 38.489 | 39.123 | 39.757 | 40.391
2.0---- | 30.940 | 31.578 | 32.215 | 32.852 | 33.488 | 34.125 | 34.762 | 35.398 | 36.034 | 36.670 | 37 306 | 37.941 | 38.577 | 39.212 | 39.847 | 40.482
2.5----|31.019 | 31.658 | 32.296 | 32.934 | 33.572 | 34.209 | 34.847 | 35 484 | 36.121 | 36.758 | 37.395 | 38.032 | 38.668 | 39.304 | 39.940 | 40.576
3.0---- | 31.102 | 31.741 | 32 381 | 33.020 | 33.658 | 34.297 | 34.936 | 35.574 | 36.212 | 36.850 | 37.488 | 38.125 | 38.763 | 39.400 | 40.037 | 40.674
3.5- 31.189 ] 31.829 | 32.469 | 33.109 | 33 749 | 34.389 | 35.028 | 35.667 | 36 306 | 36.945 { 37.584 | 38.223 | 38.861 | 39.499 | 40.137 | 40.775
4.0- 31.279 | 31.920 | 32.561 | 33.202 | 33.843 | 34.484 | 35.124 | 35 764 | 36.404 | 37.044 | 37.684 | 38.323 | 38.963 | 39.602 |40.241 [40.879
4.5- 31.373 |32 015 | 32.657 | 33.299 | 33.941 | 34.582 | 35.224 | 35 865 | 36.506 | 37.147 | 37.787 | 38.428 | 39.068 | 39.708 |40.348 |40.987
5.0---- | 31.470 | 32.113 | 32 756 | 33.399 | 34.042 | 34.684 | 35.327 | 35.969 | 36.611 | 37.252 | 37.894 |38.535 |39.176 | 39.817 140.458 |41.098
55---- |31.571 | 32.215 1 32 859 | 33.503 | 34.146 | 34.790 | 35.433 | 36.076 | 36.719 | 37.361 | 38.004 | 38.646 |39.288 | 39.930 {40.571 |41.213
6.0---- 131675 | 32.320 | 32 965 | 33.610 | 34.254 | 34.899 | 35.543 | 36.187 | 36.830 | 37.474 | 38.117 [38.760 |39.403 | 40.046 |40.688 |41.331
6.5---- 1 31.783 1 32.429 | 33.075 | 33.720 | 34.366 | 35.011 | 35.656 | 36.301 | 36.945 | 37.590 | 38.234 |38.878 [39.522 | 40.165 | 40.808 |41.451
7.0---- | 31.894 | 32.541 | 33.188 | 33.834 | 34 481 | 35.127 | 35.773 | 36.418 | 37.064 | 37.709 | 38.354 |38.999 |39.643 | 40.288 |40.932 |41.576
7.65---- | 32.009 | 32.657 | 33.304 | 33.952 | 34 599 | 35.246 | 35.892 | 36 539 | 37.185 | 37.831 | 38.477 |39.123 |39.768 | 40.413 | 41.058 |41.703
8.0---- | 32 127 | 32.776 | 33.424 | 34.072 | 34.720 | 35.368 | 36.016 | 36.663 | 37 310 | 37.957 {38.604 |39.250 |39.896 |40.542 |41.188 |41.833
8.5----|32.249 | 32 898 | 33.547 | 34.196 | 34 845 | 35.494 | 36 142 | 36.790 | 37 438 | 38.086 | 38.733 | 39.380 |40.027 |40.674 |41.321 |41.967
9.0---- | 32.373 | 33.024 | 33.674 | 34.323 | 34.973 | 35.622 | 36.272 | 36.920 | 37.569 | 38.218 [ 38.866 |39.514 |40.162 | 40.809 |41.457 [42.104
9.5- 32.501 ] 33.152 | 33 803 | 34.454 | 35.104 | 35.754 | 36.404 | 37.054 | 37.703 | 38.353 | 39.002 |39.651 |40.299 |40.947 |41.595 |42 243
10.0---- | 32.633 | 33.285 | 33.936 | 34.587 | 35.239 | 35.890 [ 36.540 | 37.191 | 37.841 | 38.491 |39.141 |39.790 |40.440 |41.089 |41.737 |42 386
10.5---- | 32.767 | 33.420 | 34.072 | 34.724 | 35.376 | 36.028 | 36.679 | 37.331 | 37 982 | 38.632 |39.283 | 39.933 |40.583 {41.233 |41.882 |42 532
11.0---- | 32.905 | 33.558 | 34.211 | 34.864 | 35.517 | 36.169 | 36.821 | 37.473 §38.125 | 38.777 | 39.428 |40.079 [40.730 | 41.380 |42 030 {42 680
11.5---- | 33.046 | 33.700 | 34.354 | 35.007 | 35.661 | 36.314 | 36.967 | 37.619 |38 272 | 38.924 |39.676 140.228 (40.879 |41.530 |42.181 {42 832
12.0---- | 33 190 | 33.844 | 34.499 | 35.153 | 35.807 | 36.461 | 37.115 | 37.768 | 38.422 | 39.074 |39.727 140.379 |41.032 |41.684 [42.335 {42 987
12.5---- 1 33.337 | 33.992 | 34.648 | 35.303 | 35.957 | 36.612 | 37.266 | 37 920 | 38.574 | 39.228 |39.881 |40.534 |41.187 | 41.840 |42.492 {43 144
13.0---- | 33.487 | 34.143 | 34 799 | 35.455 | 36.110 | 36.766 | 37.421 | 38.075 |38 730 | 39.384 140.038 |40.692 [41.345 (41 999 |42 652 |43 304
13.5---- | 33.640 | 34 297 | 34.954 | 35.610 | 36.266 | 36.922 | 37.578 | 38.233 | 38.888 | 39.543 |40.198 |40.852 |41.507 (42.160 {42 814 [43.467
14.0---- | 33.796 { 34.454 | 35.111 | 35.768 | 36.425 | 37.082 | 37.738 | 38.394 |39.050 | 39.706 |40.361 |41.016 |41.671 |42.325 |42.979 |43 633
14.5---- | 33 956 | 34.614 | 35.272 | 35.929 | 36.587 | 37.244 | 37.901 | 38.558 {39.214 | 39.871 |40.526 |41.182 |41.838 |42.493 [43 148 {43 802
15.0---- | 34.118 | 34.777 | 35.435 | 36.094 | 36.752 | 37.410 | 38.067 | 38.725 | 39.382 | 40.038 |40.695 |41.351 142.007 }42.663 [43.319 |43 974
15.5-.-- | 34.283 | 34.942 | 35.602 { 36.261 | 36.919 | 37.578 | 38.236 | 38.894 |39.552 |40.209 {40.866 {41.523 |42.180 J42.836 {43.492 [44.148
16.0---- | 34.451 | 35.111 | 35.771 | 36.431 | 37.090 | 37.749 | 38.408 | 39.066 |39.725 | 40.383 |41.040 |41.698 |42.355 {43.012 |43 669 [44.325




Table XXVII (c-d)

Salinity as a function of density anomaly v (S,t,4000) and 7 (S,t,6000)

4000 DECIBARS

DENSITY ANOMALY

TEMP.°C | a5.00 | 45.25 | 45.50 | 46.75 | 46.00 | 46.25 | 46.50 | 46.75 | 47.00 | 47.25 | 47.50 | 47.75 | 48.00
—2.0----132.875| 33.196 | 33.516 | 33.837 | 34.1567 | 34.477 | 34 797 | 35.118 | 35.438 | 35.758 | 36.078 | 36.398 | 36.718
—1.5----132.964 | 33.285 | 33.606 | 33.927 | 34.248 | 34.569 | 34 889 | 35.210 | 35.531 | 35.851 | 36 172 | 36.492 | 36.813
—1.0----1 33.056 | 33.378 | 33.699 | 34.021 | 34.342 | 34.663 | 34.985 | 35.306 | 35.627 | 35.948 | 36.269 | 36.590 | 36.911
—0.5----| 33.152 | 33 474 | 33.796 | 34.118 | 34.440 | 34.762 | 35.083 | 35.405 | 35.727 | 36.048 | 36.370 | 36.691 | 37.013
0.0----133.261 | 33 574 | 33.896 | 34.219 | 34.541 | 34.863 | 35.185 | 35.508 | 35.830 | 36.152 | 36.474 | 36.796 |37.118
0.5---- | 33.354 | 33.677 | 34.000 | 34.322 | 34.645 | 34.968 | 35.291 | 35.613 | 35.936 | 36 259 | 36.581 | 36.904 | 37.226
1.0---- 1 33.460 | 33.783 | 34.106 | 34.430 | 34.753 | 35.076 | 35.399 | 35.723 | 36.046 | 36.369 | 36.692 | 37.015 | 37.337
1.5----| 33.569 | 33.892 | 34.216 | 34.540 | 34.864 | 35.188 | 35 511 | 35.835 | 36.158 | 36.482 | 36.805 | 37.129 | 37.452
2.0----| 33.681 { 34.005 | 34.330 | 34.654 | 34.978 | 35.302 | 35 626 | 35.950 | 36.274 | 36.598 | 36.922 | 37.246 [ 37.570
2.5----133.796 | 34.121 | 34.446 | 34.771 | 35.095 | 35.420 | 35 745 | 36 069 | 36 393 | 36.718 { 37.042 | 37.366 | 37.691
3.0----| 33.915 | 34.240 | 34.566 | 34 891 | 35.216 | 35.541 | 35 866 | 36.191 | 36.516 | 36.841 | 37.165 | 37 490 | 37.815
3.5----] 34.037 | 34.363 | 34.688 | 35 014 | 35.339 | 35.665 | 35 990 | 36.316 | 36.641 | 36.966 | 37.291 | 37.617 | 37.942
4.0----] 34 162 | 34 488 | 34.814 | 35 140 1 36.466 | 35.792 | 36 118 | 36.444 | 36.769 | 37.095 | 37.421 | 37.746 |38.072
4.5----| 34.290 | 34.617 | 34.943 | 35.269 } 35.596 | 35.922 | 36 248 | 36.575 | 36.901 | 37.227 | 37.553 | 37.879 | 38.205
5.0----134.421 | 34 748 | 35.075 | 35.402 | 35.729 | 36.055 | 36 382 | 36 709 | 37.035 | 37.362 | 37.688 | 38.014 | 38.341
5.5----| 34.555 | 34 883 | 35.210 | 35.537 | 35.864 { 36.191 | 36.519 | 36.846 | 37 173 | 37.499 | 37.826 | 38.153 | 38.480
6.0---- | 34.692 | 35 020 | 35.348 | 35.675 | 36.003 | 36.331 | 36 658 | 36.985 | 37.313 | 37.640 | 37.967 | 38.294 | 38.622
6.5----| 34.832 | 35 161 | 35.489 | 35.817 | 36.145 | 36.473 | 36.800 | 37.128 | 37.456 | 37.784 | 38.111 | 38.439 | 38.766
7.0----] 34.975 | 35.304 | 35.632 | 35.961 | 36.289 | 36.618 | 36.946 | 37.274 | 37.602 | 37.930 | 38.258 | 38.586 | 38.914
7.6--—- | 35.121 | 35.450 | 35.779 | 36.108 | 36.437 | 36.765 | 37.094 | 37.422 | 37.751 | 38.079 { 38.408 |38 736 | 39.064
8.0----1 35270 | 35.600 | 35.929 | 36.258 | 36.587 | 36.916 | 37.245 | 37.574 | 37.903 | 38.231 | 38.560 |38.889 |39.217
85-...135422 | 35.752 | 36.081 | 36.411 | 36.740 | 37.060 | 37.399 | 37.728 | 38.057 | 38 386 | 38.715 |39.044 |39.373
9.0----§ 35.576 | 35.906 | 36.236 | 36 566 | 36.896 | 37.226 | 37 555 { 37.885 | 38.215 | 38.544 | 38.873 | 39.203 |39.532
9.5----135 734 | 36.064 | 36.394 | 36.725 | 37.055 | 37.385 | 37 715 [ 38.045 ( 38.375 | 38.704 | 39 034 |39.364 | 39.693
10.0----| 35.894 | 36.224 | 36.555 | 36.886 | 37.216 | 37.547 | 37.877 [ 38 207 | 38.537 | 38.868 | 39.198 |39.5628 (39.858
10.5----| 36 057 | 36.388 | 36.719 | 37.049 { 37.380 | 37.711 | 38 042 |38.372 | 38 703 | 39.033 | 39.364 |39.694 | 40.024
11.0----1 36.222 | 36.554 | 36.885 | 37.216 | 37.547 | 37.878 | 38.209 | 38.540 | 38 871 | 39.202 | 39 532 |39.863 |40.194
1.5----1 36390 36.722 | 37.054 | 37.385 | 37.717 | 38.048 | 38.379 | 38.711 | 39.042 | 39.373 | 39.704 |40.035 |40.366
12.0----1 36561 | 36.893 | 37.225 | 37.557 | 37.889 | 38 221 | 38.552 | 38.884 | 39.215 | 39.547 | 39.878 |40.209 |40.540
12.5..--1 36735 | 37.067 | 37.400 | 37.732 | 38.064 | 38 396 | 38 728 | 39.059 | 39.391 | 39.723 | 40.055 |40 386 [40.718
13.0----1 36.911 | 37.244 | 37.576 | 37.909 | 38.241 | 38 573 | 38 906 | 39.238 | 39.570 | 39.902 | 40.234 |40.566 |40.897
13.5----1 37.000| 37.423 | 37.756 | 38.088 | 38.421 | 38 754 | 39.086 | 39.419 | 39.751 | 40.083 | 40.416 }40.748 |41.080
14.0----137.272| 37,605 | 37 938 | 38.271 | 38.604 | 38.937 | 39.269 | 39.602 | 39.935 | 40.267 | 40.600 {40.932 |41.265

6000 DECIBARS

DENSITY ANOMALY

TeEmP.°C | 55.00 | 55.10 | 55.20 | 55.30 | 55.40 | 55.50 | 55.60 | 55.70 | 55.80 | 55.90 | 56.00
—2.0---- | 34.602 | 34.733 | 34.863 | 34.994 | 35 124 | 35 255 | 35 385 | 35.516 | 35.646 | 35.777 | 35.907
—16-...-13a.728 | 3a.858 | 34.989 | 35.120 | 35.250 | 35.381 | 35.512 | 35.643 | 35 773 | 35.904 | 36.035-
—1.0----}1 34 856 | 34987 ] 35.118 | 35.249 | 35.379 35.510 [ 35.641 | 35 772 | 35 903 | 36.034 |36 165
—0.5----| 34 987 | 35 118 | 35 249 | 35.380 | 35.511 35.642 | 35.773 | 35.904 | 36.035 | 36.166 |36.297
0.0----1 35.121 | 35.252 | 35.384 | 35.515 | 35.646 | 35777 | 35.908 | 36.040 | 36.171 | 36 302 |36.433
05----| 35 258 | 35 389 | 35.521 | 35.652 | 35.784 | 35.915 | 36.046 | 36.178 | 36.309 | 36.440 |36.572
1.0----| 35398 | 35.529 | 35.661 | 35.792 | 35.924 | 36 055 | 36 187 | 36.319 | 36.450 | 36 582 |36.713
1.5----1 35.540 | 35.672 | 35.804 | 35 935 | 36.067 | 36.199 | 36.330 | 36.462 | 36.594 | 36.726 |36.857
2.0- 35.685 | 35.817 | 35.949 | 36 081 | 36 213 | 36.345 | 36 477 | 36.608 | 36 740 | 36 872 | 37 004
25....| 35833 | 35 965 | 36.097 | 36.229 | 36.361 | 36 493 | 36 625 | 36.758 | 36.890 | 37.022 |37.1563
30.---| 35084 | 36.116 | 36 248 | 36 380 | 36.513 | 36.645 | 36 777 | 36.909 | 37.041 | 37.174 [37.306
35....] 36 137 | 36 269 | 36 402 | 36.534 | 36.667 | 36 799 | 36 931 | 37 064 | 37 196 | 37 328 | 37.460
4.0----| 356.293 | 36.426 | 36 558 | 36 691 | 36.823 | 36 956 | 37.088 | 37.221 | 37.353 | 37 485 |37.618
4.5----| 36 452 | 36 584 | 36 717 | 36.850 | 36.982 | 37 115 | 37 247 | 37 380 | 37.513 37.645 | 37.778
5.0----| 36 613 | 36 746 | 36 878 37 011 | 37 144 | 37 277 1 37.409 | 37 542 | 37 675 | 37.808 | 37 940
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Table XX VIII

Density anomaly v(S,t,0) conversion to anomaly of specific volume v(S,t,0)

ANOMALY OF SPECIFIC VOLUME v(S.1,0}

Y (S.1,0) 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
1.0---4 99.001 98 901 98 801 98.702 98 602 98.502 98 403 98.303 98.203 98.104
2.0.-7{ 98 .004 97 904 97 805 97.705 97 606 97.506 97.407 97.307 97.208 97.108
3.0---1 97 009 96.910 96 810 96.711 96 612 96 512 96 413 96.314 96.214 96.115
4.0---] 96.016 95 917 95 818 95 718 95 619 95.520 95.421 95.322 95.223 95.124
5.0---1 95 025 94 926 94 827 94.728 94 629 94 530 94 431 94 332 94,233 94 .135
6.0---1 94 036 93 937 93.838 93.739 93 641 93.542 93 443 93.345 93.246 93.147
7.0-- 93.049 92 950 92.851 92.753 92 654 92 .556 92 457 92.359 92.260 92.162
8.0---1 92 064 91 965 91.867 91.768 91 670 91.572 91 473 91.375 91.277 91.178
9.0---4 91.080 90.982 90.884 90.786 90 688 90.589 90 491 90.393 90.295 90.197

10.0---* 90.099 90.001 89.903 89 .805 89.707 89 609 89.511 89.413 89.315 89.218
11.0---{ 89.120 89.022 88 924 88.826 88 728 88.631 88.533 88.435 88.338 88.240
12.0---1 88.142 88.045 87.947 87.849 87 752 87.654 87.5657 87.459 87.362 87.264
13.0---1 87.167 87.069 86.972 86.875 86.777 86.680 86.582 86.485 86.388 86.291
14.0---1 86.193 86.096 85.999 85.902 85.804 85 707 85.610 85.513 85.416 85.319
15.0---1 85.222 85.125 85.028 84 931 84 834 84.737 84.640 84 543 84 .446 84 .349
16.0---1 84.252 84.155 84 058 83.961 83.865 83.768 83.671 83.574 83.478 83.381
17.0---1 83.284 83.187 83.091 82 994 82.898 82.801 82.704 82 .608 82.511 82.415
18.0---4 82.318 82.222 82.125 82.029 81.932 81.836 81.740 81.643 81.547 81.451
19.0---1 81.354 81.258 81.162 81.065 80.969 80.873 80.777 80.681 80.584 80.488
20.0---1 80.392 80 296 80.200 80.104 80.008 79 912 79.816 79.720 79.624 79.528
21.0---1 79.432 79.336 79 240 79.144 79.048 78.953 78.857 78.761 78.665 78 569
22.0---{ 78.474 78.378 78.282 78.187 78 091 77.995 77.900 77.804 77.708 77 .613
23.0---41 77 517 77.422 77.326 77.230 77.135 77 040 76.944 76.849 76.753 76.658
24.0---1 76.563 76.467 76.372 76.276 76.181 76 086 75.991 75.895 75.800 75.705
25.0---4 75.610 75.515 75 419 75.324 75.229 75 134 75.039 74 .944 74.849 74.754
26.0---1 74.659 74 564 74 469 74 374 74 .279 74 184 74.089 73.994 73.899 73.805
27.0---4 73.710 73.615 73.520 73.425% 73.331 73.236 73.141 73.047 72.952 72.857
28.0---1 72.763 72 .668 72 .673 72 .479 72 384 72.290 72.195 72.101 72.006 71.912
29.0---1 71.817 71.723 71.628 71.534 71.440 71.345 71.251 71.157 71.062 70.968
30.0---] 70874 70.780 70.685 70.591 70.497 70 403 70.309 70.214 70.120 70.026
31.0---] 69.932 69 838 69.744 69.650 69.556 69 462 69.368 69.274 69.180 69.086
32.0---4 68.992 68.898 68.805 68.711 68.617 68 523 68.429 68.336 68.242 68.148
33.0---1 68 054 67.961 67.867 67.773 67 680" 67 586 67.492 67 399 67.305 67.211
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Table XXIX

Anomaly of specific volume v(S,t,0) conversion to density anomaly v (S,t,0) [kg/m?]

DENSITY ANOMALY 7Y(S.t,0)

v(S,t,0) 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

67.0---- | 34 126 34.019 33.912 33.805 33.699 33 592 33 485 33 378 33 27 33.165
68.0---- | 33.058 32.951 32.844 32.738 32 631 32 525 32 418 32 311 32 205 32 098
69.0---- | 31 992 31.885 31.779 31.672 31 566 31 459 31 353 31 247 31.141 31.034
70.0---- | 30.928 30 822 30.715 30 609 30 503 30 397 30 291 30 184 30 078 29.972
71.0---- | 29.866 29.760 29 654 29 548 29 442 29 336 29 230 29 124 29.018 28.912
72.0---- | 28.807 28.701 28.595 28.489 28.383 28 278 28 172 28 066 27 961 27.855
73.0---- | 27.749 27 644 27.538 27 432 27.327 27 221 27 .116 27.010 26.905 26.799
74.0---- | 26.694 26.589 26.483 26.378 26.273 26.167 26 062 25.957 25.851 25.746
75.0---- 1 25.641 25.536 25.431 25.326 25 220 25 115 25.010 24 905 24 800 24 .695
76.0---- | 24.590 24 .485 24 380 24 275 24 170 24 .066 23.961 23.856 23.751 23.646
77.0---- | 23.541 23.437 23.332 23.227 23.123 23 018 22 .913 22 .809 22 704 22 599
78.0---- | 22.495 22.390 22 .286 22 .181 22.077 21.972 21.868 21.764 21.659 21 555
79.0---- | 21.450 21.346 21.242 21 138 21.033 20 929 20 825 20.721 20.616 20.512
80.0---- | 20.408 20 304 20.200 20.096 19,992 19.888 19.784 19.680 19.576 19.472
81.0---- | 19.368 19.264 19.160 19.056 18.953 18.849 18 745 18.641 18.537 18.434
82.0---- | 18.330 18.226 18.123 18.019 17 915 17.812 17.708 17 .605 17.501 17 397
83.0---- 17.294 17.191 17.087 16.984 16 880 16.777 16.673 16 570 16 467 16.363
84.0---- 16.260 16.157 16.054 15.950 15.847 15.744 15.641 15.538 15 435 15.331
86.0---- 15.228 15.125 15.022 14.919 14.816 14.713 14 610 14.507 14 .405 14.302
86.0---- | 14.199 14.096 13.993 13.890 13 787 13 685 13 582 13.479 13.377 13.274
87.0---- | 13.171 13.069 12.966 12.863 12.761 12.658 12.556 12 453 12 351 12.248
88.0---- | 12.146 12.043 11 941 11.839 11 736 11 634 11.531 11.429 11.327 11.225
89.0---- | 11.122 11.020 10.918 10.816 10.714 10.611 10.509 10.407 10.305 10.203
90.0---- | 10.101 9.999 9.897 9.795 9 693 9 591 9.489 9.387 9.285 9.184
91.0---- 9 082 8.980 8.878 8.776 8 675 8.573 8.471 8 369 8.268 8.166
92.0---- 8.065 7.963 7.861 7.760 7 658 7.557 7.455 7.354 7.252 7.151
93.0---- 7.049 6.948 6.847 6.745 6.644 6.543 6.441 6.340 6.239 6.137
94.0---- 6 036 5.935 5.834 5.733 5 632 5.530 5.429 5.328 5.227 5.126
95.0---- 5.025 4.924 4.823 4 722 4.621 4.520 4.419 4.319 4.218 4.117
96.0---- 4.016 3.915 3.814 3.714 3.613 3.512 3.412 3.31 3.210 3.110
97.0---- 3 009 2.908 2.808 2.707 2.607 2.506 2.406 2.305 2.205 2.104
98.0---- 2.004 1.904 1.803 1.703 1 603 1.502 1.402 1.302 1.201 1.101
99.0---- 1.001 0.901 0.801 0.701 0.600 0.500 0.400 0.300 0.200 0.100
100.0---- 0.000 —-0.100 —0.200 —0.300 —0 400 —0.500 —0.600 —0.700 —0.799 —0.899
101.0---- | —0.999 —1 099 -1.199 —1.298 —1.398 —1 498 —1.597 —1.697 —-1.797 —1.896
102.0---- | —1 996 —2.096 —2.195 —2.295 —2.394 —2.494 —2.593 —2.693 —-2.792 —2.892
103.0---- | —2.991 —3.090 —3.190 -3 289 —3.388 —3.488 —3.587 —3.686 —3.786 —3.885
104.0---- | —3.984 —-4.083 —4.182 —4 282 —4.381 —4.480 —4.579 —4.678 —4.777 —4.876
105.0---- | —4.975 -5.074 —5.173 —5.272 —5.371 -5 470 —5 569 —5.668 —5.767 —5.865
106.0---- | —5.964 —6.063 —6.162 —6.261 —6.359 —6.458 —6.557 —6.655 —6 754 —6.853
107.0---- | —6.951 —7 0580 —7.149 —7 247 —7.346 —7.444 —7.543 —7.641 —7.740 —7.838
108.0---- | —7.937 —8.035 —8.133 —8.232 -8 330 —8.428 —8.527 —8.625 —8.723 —8.822
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- G6T

Table XXX

Salinity as a function of anomaly of specific volume v(S,t,0)

ANOMALY OF SPECIFIC VOLUME v(S,t,0)

TEMP.°C| 107. 105. 103. 101. 99. 97. 95. 93. 91. 89. 87. 85. 83. 81. 79. 77. 75. 73. n. 69. 67.
—20----V—g53l-5691]-3.242 }—0 808 | 1.611] 4.058| 6.523| 9.005 [ 11.501 [ 14.009 | 16.529 | 19 061 | 21.603 | 24.156 | 26 718 | 29.290 | 31.872 | 34.463 | 37.062 | 39.671 | 42 288
-1.0----| -8 315 |~5.840|-3.377 |—0.929 | 1.503| 3.960| 6.438 | 8931 |11 438 13.958 | 16 490 | 19.033 | 21.587 | 24 150 | 26 724 | 29 307 | 31 900 | 34.501 | 37.112 [ 39.731 |42 358
0.0----| —8 453 |—5 965 | —3 489 |~1.020 | 1415| 3.885| 6374 | 8.873|11.397 | 13.928 [ 16.471 [ 19.025 | 21.590 | 24.164 | 26.749 | 29 343 | 31.946 | 34.558 | 37.178 | 39.808 |47 446
1.0----| -8 567 |~6.068 | —3.579 |—1.106 | 1.350| 3.830| 6.330 | 8.846 | 11.376 [ 13 918 | 16.472 1 19.036 [ 21.612 | 24.197 | 26.792 | 29.396 | 32.009 | 34.631 [ 37.262 | 39.902 |42 549
20----| -8 659 |6 148 | -3 '648 | -1 163 1305| 3.796 | 6307 | 8.834 [ 11 374 | 13.927 | 16.492 [ 19.067 | 21.652 | 24 248 } 26.853 | 29 467 | 32.090 | 34.722 | 37.363 | 40 012 | 42 669
3.0----|=8729 | -6 206 | ~3 695 |—1 198 | 1280 3.783 | 6.304 | 8842 |11 392 (13,956 | 16.530 [ 19 115 | 21.711 | 24.316 | 26 931 | 29.555 | 32.188 | 34.830 | 37.480 | 40.138 |47 804
4.0----|~8.776 | -6 243 |-3.721 1—1.213 | 1.276| 3.789 | 6321 | 8869 | 11.430 | 14.003 | 16.587 | 19.182 | 21.788 | 24 403 | 27.027 | 29.661 | 32.303 | 34.953 | 37.612 | 40.280 |42 955
5.0----| -8 8011-6.258 | -3 726 |—1 208 | 1.292| 3.815| 6357 | 8915 11.486 | 14.069 | 16 663 | 19.267 | 21.882 | 24 506 | 27.140 [ 29 782 | 32.433 | 35.093 | 37.761 40.437 |43 121
6.0----}—8 806 |6 253 |-3.710 |—1 183 | 1.327| 3.860| 6412 | 8980 | 11.560 | 14.153 | 16.756 | 19.370 | 21.994 | 24 627 | 27 269 | 29.920 | 32.580 | 35.248 | 37.925 | 40.609 | 43.301
7.0----|-8789 |—-6.227|-3.675[—1139{ 1.381| 3924 | 6486 | 9 063 | 11.653 | 14.254 | 16.867 | 19.489 | 22 122 | 24.764 | 27 415 [ 30 074 | 32.743 [ 35.419 | 38.103 | 40.796 |43 496
8.0----| —8 752 }~6 181 [|—-3.620 |—1.075 | 1.454| 4007 | 6.578 | 9.164 | 11.763 | 14 373 | 16.994 | 19.626 | 22.267 | 24.917 { 27.576 | 30 244 | 32.920 | 35.605 | 38.297 [ 40.997 |43 705
9.0----| —8.695 |-6.115|-3.546 |—0.993 | 1.545| 4.107 | 6.688 | 9283 |11.890 [ 14.509 | 17 139 | 19.778 | 22.428 | 25.086 | 27.753 | 30.429 |33 113 | 35.805 | 38.505 |41.213 {43 928
10.0----| —8 618 |—6.030 | -3.454 | -0 883 1.655| 4.226 | 6.8156 | 9.419 | 12.035 | 14.662 | 17.300 | 19.947 | 22.605 | 25.271 { 27.946 | 30.629 | 33.320 | 36.020 | 38.727 | 41.442 | 44 164
11.0----| -8 8522 |-5 927 1-3.343 |-0.774 | 1.782| 4.362 | 6.960 | 9.672 [ 12.196 | 14 831 | 17.477 [ 20.132 [ 22.797 | 25 471 | 28.153 | 30.844 | 33.542 | 36.249 | 38.963 | 41.685 |a4.414
12.0----| —8 407 |-5.805}~3.213 [~0.639 | 1926 | 4.515| 7 121 | 9 741 | 12.373 | 15.016 | 17 670 | 20.332 | 23.005 | 25 686 | 28.375 | 31.073 | 33.779 | 36.492 | 39.213 | 41.941 |44 677
13.0.---|-82741-5664|-3 067 |~0.485 | 2.088| 4.685 | 7299 | 9927 |12 567 | 15.217 | 17.878 | 20.548 | 23.227 | 25 915 | 28.612 | 31.316 | 34.029 | 36 749 | 39.476 [42 211 |44 953
14.0----|~8 122 1—-5 506 | -2.902 |-0.316 | 2.266 | 4.872| 7 494 |10.129 [12.776 | 15.434 | 18.102 | 20.779 | 23.465 | 26 160 | 28.863 | 31.574 | 34.293 | 37 019 | 39.753 142 494 |45 242
15.0 —79531-52331|-2721]-0.130| 2461 5074 | 7 704 [10.347 | 13.001 | 15 665 | 18 340 | 21.024 | 23.717 | 26 418 | 29.127 | 31.845 | 34.570 (37.302 | 40.042 (42.789 (45.543
16.0.---| —7.766 | —5.138 | ~2.523 | 0.072 | 2.672| 5.293 | 7 930 |10 580 | 13.241 | 15.912 | 18.503 | 21.284 | 23.983 | 26 690 | 29 406 | 32.129 | 34 860 | 37.599 | 40.344 143 097 |45.857
17.0 —7.562 {~4.929 [~2 309 | 0.290| 2.899| 5528 | 8171 |10.828 | 13.496 | 16 174 | 18.861 | 21.558 | 24.263 | 26.976 | 29.698 | 32 427 | 35.164 | 37.908 | 40.659 |43 417 {46 182
18.0----| -7.341 |-4.704 [-2.079| 0525 3.141| 5.777 | 8.428 |11 091 | 13 765 | 16.449 | 19 143 | 21.845 | 24 557 | 27.276 | 30.003 | 32.738 | 35.480 | 38.230 | 40.986 43,750 |46 520
19.0.---|-7.104 -4 462 | -1 834 | 0.775| 3.399| 6042 | 8.699 [11.369 | 14 049 | 16.739 | 19.439 |22.147 |24 864 | 27 589 | 30.321 | 33 062 | 35.809 | 38.564 | 41.326 |44 094 |46.870
20.0----| ~6.851 [ ~4.206|—1.573 | 1.041| 3.672| 6.322 | 8986 |11 661 | 14.347 | 17 043 | 19.748 | 22.462 | 25.184 | 27.915 | 30.663 | 33.398 | 36.161 | 38.910 | 41.677 ;44 461 |47 231
21.0----|—6.582 {—3.932{-1.297 | 1.321| 3.960| 6.616 | 9.286 |[11.967 | 14 659 | 17.361 | 20.071 | 22.790 | 25.518 | 28.253 | 30.996 | 33.747 | 36.504 {39.269 | 42.040 {44 818 147.603
22.0----| ~6.297 |-3.6441-1006 | 1.617 | 4.263| 6.925 | 9.601 |12 287 | 14.985 | 17.692 | 20.407 | 23.132 | 25.864 | 28.605 | 31.353 | 34.108 | 36.870 | 39.639 | 42.415 |45 198 |47 987
23.0----}—5.998 | -3.342{—0.702 | 1.927 | 4580 | 7.248 | 9.929 [12.621 | 15 324 | 18 036 { 20.757 |23 486 |26.223 | 28 968 | 31.721 | 34.481 [37.248 | 40.021 } 42.802 {45 589 [48.382
24.0----}—5.6831—-3.025|—0.383 | 2.252 | 4.911| 7.585 |10 271 |12.969 | 15 676 | 18.393 | 21.119 | 23.853 | 26.595 | 29 344 | 32.102 | 34 866 |37.637 [40.415 | 43.200 {45.991 |48.789
25.0----}—5 354 |—2 694 |—0.061 | 2591 | 5.256| 7.935|10.627 |13.329 | 16.042 | 18.763 | 21.494 | 24.232 | 26.979 | 29 733 | 32.494 | 35.262 | 38.038 | 40.820 | 43.609 | 46.404 149.206
26.0---- | —5.011|—2.343[ 0294 | 2.944| 5614 | 8299 | 10.995 [13.703 | 16.420 | 19 146 | 21.881 |24.624 | 27 374 | 30 133 | 32.898 | 35.671 | 38.450 | 41.236 | 44.029 | 46.828 |49.634
27.0----§—4 654 |~1.990| 0.653| 3.310| 5986 | 8.676 |11 377 [14 089 | 16.811 | 19.541 | 22.280 |25.027 [ 27.782 | 30.544 | 33.314 | 36.091 | 38.874 | 41.664 |44 460 147.263 [50 072
28.0----§—4 283 }-1618| 1.027| 3.690 | 6.371 | 9.066 [ 11.772 |14 488 | 17 214 | 19.949 | 22.692 |25.443 | 28.202 | 30.968 | 33.741 | 36.521 | 39.308 {42 102 | 44.902 | 47,708 (50 521
29.0----|—3.899|—1.234| 1.415| 4.084| 6770 | 9.469 | 12.179 |14 899 | 17.629 | 20.368 | 23.115 | 25.870 | 28 633 | 31 402 | 34.180 | 36.963 | 39 754 |42.551 | 45.355 1 48.165 | 50.981
30.0----]—3501|-0837| 1.815| 4.490| 7.181| 9.884 | 12.598 | 15.323 | 18.057 | 20.800 | 23.550 |26.309 | 29.075 | 31.848 | 34 629 | 37.416 | 40.210 |43 011 | 45.818 [48.631 {51 450
31.0----|—-3092|~0428( 2.229| 4.909 | 7.604 | 10.312 | 13 030 [15.759 | 18.496 | 21.242 | 23.997 |26.759 | 29.528 | 32.305 | 35.089 | 37.880 | 40.677 | 43.481 | 46.291 149.108 |51.930
32.0----§—2 669 {~0.007 | 2.656| 5.341 | 8.040 | 10.751 { 13.474 |16.206 | 18.947 | 21.697 | 24.455 |27.220 | 29.993 | 32.773 | 35.560 | 38.354 |41.155 [43.962 | 46.775 |49.594 |52 420
33.0----}—2234| 0426| 3.095| 5.784 | 8.488 | 11.203 | 13.929 | 16.665 | 19.409 | 22.162 | 24.924 | 27.692 | 30.468 | 33 252 | 36.042 | 38.839 | 41,642 |44 452 ['47.269 |50.091 {52.920
34.0----|—1.788 | 0.872| 3.547| 6.240 | 8.948 [ 11.667 | 14.396 17 135 | 19 883 | 22.639 | 25.403 |28.175 | 30.954 | 33.741 | 36.534 | 39.334 [42.140 §{44.953 | 47.772 | 50.697 |53.429
35.0.--§~1 330 1330/ 4.011| 6.708| 9.419 | 12.142 | 14.874 |17 616 | 20.367 | 23.127 | 25.894 |28.669 | 31.451 | 34.240 | 37 036 | 39.839 |42 648 | 45 464 {48.285 [651.114 |53 948
36.0----|-0881] 1.801| 4.486| 7.188 | 9.902 | 12.628 | 15.364 |18.109 | 20.863 | 23.625 | 26.395 [29.172 | 31.957 | 34.749 | 37 548 | 40.354 |43.165 |45.984 | 48.808 |51 639 |54 476
370 .. |—0382| 2284| 4.973| 7.678 | 10.396 | 13.125 | 15.864 |18 612 | 21.369 | 24.133 [ 26.906 |29.686 |32.474 | 35.269 | 38.070 | 40.878 |43.693 | 46.514 [49.341 152 174 }65.013
38.0----] o0106| 2.779| 5.472| 8.181 ] 10.901 | 13.633 | 16.375 |19.125 | 21.885 | 24.652 | 27.428 | 30.210 | 33.000 | 35.798 | 38.602 | 41.412 {44.229 [47.052 | 49.882 |62.718 |55 560
380--.-| 0.607] 3.285| 5.982 | 8.693 |11.417 | 14.152 | 16.896 |19.649 | 22.411 | 25.181 | 27.959 |30.744 {33,537 | 36.336 | 39.142 | 41.955 |44.775 | 47 600 [ 60.432 |53 270 |56 115
40.0----] 1119 3802| 6.502| 9.217 | 11.943 [ 14.880 | 17.427 [20.183 |22.947 | 25.720 | 28.500 |31.287 |34.082 | 36.884 | 39.692 {42,507 |45.329 |48 157 | 50.991 |63 632 156 678
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Incorporated with Nos. 4, 8 and 14 in No. 27

Report of the first meeting of the joint group
of experts on photosynthetic radiant energy
held at Moscow, 5-9 October 1964. Sponsored
by Unesco, SCOR and IAPO

Report on the intercalibration measurements
in Copenhagen, 9-13 June 1965. Organized
by ICES

Incorporated with Nos. 1,8 and 14 in No. 27

Report of the second meeting of the joint
group of experts on photosynthetic radiant
energy held at Kauizawa, 15-19 August 1966.
Sponsored by Unesco, SCOR, IAPO

Report of a meeting of the joint group of
experts on radiocarbon estimation of primary
production held at Copenhagen, 24-26 October
1966. Sponsored by Unesco, SCOR, ICES

Report of the second meeting of the Committee
for the Check-List of the Fishes of the North
Eastern Atlantic and on the Mediterranean,
London, 20-22 April 1967

Incorporated with Nos. 1, 4 and 14 in No. 27

Report on intercalibration measurements,
Leningrad, 24-28 May 1966 and Copenhagen,
September 1966; organized by ICES

Guide to the Indian Ocean Biological Centre
(IOBC), Cochin (India), by the Unesco Curator
1967-1969 (Dr. J. Tranter)

An intercomparison of some current meters,
report on an experiment at WHOI Mooring Site
“D”, 16-24 July 1967 by the Working Group on
Continuous Current Velocity Measurements.
Sponsored by SCOR, LIAPSO and Unesco

Check-List of the Fishes of the North-Eastern
Atlantic and of the Mediterranean (report of
the third meeting of the Committee, Hamburg,
April 1969)

Technical report of sea trials conducted by the
working group on photosynthetic radiant
energy, Gulf of California, May 1968; sponsored
by SCOR, IAPSO, Unesco

Incorporated with Nos. 1, 4 and 8 in No. 27

Monitoring life in the ocean, sponsored by
SCOR, ACMRR, Unesco, IBP/PM

Year

1965

1965

1966

1966

1966

1967

1968

1968

1969

1969

1969

1969

1969

1970

1973

SCOR
WG

WG 10

WG 15

WG 10

WG 15

wWG20

WG 10

WG21

WG1s

WG 10

WwWG29

No.

16

17

18

20

21

22

23

24

27

28

29

30

Sixth report of the joint panel on oceanographic
tables and standards, Kiel, 24-26 January 1973;
sponsored by Unesco, ICES, SCOR, IAPSO

An intercomparison of some current meters,
report on an experiment of Research Vessel
Akademic Kurchatov, March-April 1970, by the

Working Group on Current Velocity Measurements;

sponsored by SCOR, IAPSO, Unesco

A review of methods used for quantitative
phytoplankton studies; sponsored by SCOR,
Unesco

Ichthyoplankton. Report of the CICAR Ichthyo-
plankton Workshop-Also published in Spanish

An intercomparison of open sea tidal pressure
sensors. Report of SCOR Working Group 27:
“Tides of the open sea”

European sub-regional co-operation in oceano-
graphy. Report of Working Group sponsored

by the Unesco Scientific Co-operation Bureau for
Europe and the Division of Marine Sciences

An intercomparison of some currents meters, III.
Report on an experiment carried out from the
Research Vessel Atlantis II. August-September
1972, by the Working Group on Continuous
Velocity Measurements: sponsored by SCOR,
IAPSO and Unesco

Seventh report of the joint panel on oceano-
graphic tables and standards, Grenoble,

2-5 September 1975; sponsored by Unesco,
ICES, SCOR, IAPSO

Collected reports of the joint panel on oceano-
graphic tables and standards, 1964-1969

Eighth report of the joint panel on oceano-
graphic tables and standards, Woods Hole,
U.S.A_, sponsored by Unesco, ICES, SCOR,
IAPSO

Committee for the preparation of CLOFETA-
Report of the first meeting, Paris,
16-18 January 1978

Ninth report of the joint panel on oceanographic
tables and standards, Unesco, Paris,
11-13 September 1978

Year

1974

1974

1974

1975

1975

1975

1975

1976

1976

1978

1979

1979

SCOR
wG

WG 10

wWG21

WG 33

WG27

WwWG21

WG 10

WG 10

WG 10
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