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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 organizations. 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 whatsoever 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 International 
Equation of State for Seawater (EOS-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 aiso appears.

RESUME

Le present rapport rassemble les tables qui permettent d'obtenir 
les valeurs des propriétés fondamentales de l'eau de mer à partir de 
l'échelle de salinité pratique (PSS-78) et de l'équation internationale 
d'état de l'eau de mer (EOS-80).

Les calculs présentés dans les tables ont été obtenus grâce à des 
programmes informatiques standards décrits dans le No. 44 des Documents 
techniques de l'Unesco sur les sciences de la mer. Ces tables comportent 
les données suivantes: anomalie de densité et anomalie de volume spécifique 
à la pression atmosphérique avec, pour cette dernière, les corrections de 
pressions élevées; coefficient de dilatation thermique, coefficient de 
contraction haline, coefficient de compressibilité isotherme, dérivée iso- 
pycnale, chaleur spécifique de l'eau de mer, taux de décroissance adia­
batique à 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 spécifique pour 
l'établissement des diagrammes T-S. Une autre définition de l'anomalie 
de volume spécifique utilisée principalement dans la bibliographie 
soviétique figure également dans le présent rapport.

(i)



RESUMEN

Este informe présenta una recopilacion de las tablas que se usan 
para obtener Ios valores de las propiedades fundamentales de las aguas 
del mar, sobre la base de la Escala Practica de Salinidad (PSS-78) y de 
la Ecuacion Internacional de 1980 de Estado del Agua del Mar (E0S-80).

Los câlculos que aparecen en las tablas se obtienen mediante el uso 
de programas de computaciôn estandarizados descritos en el No. 44 de Ios 
Documentos Técnicos de la Unesco sobre Ciencias del Mar. Las tablas 
abarcan Ios siguientes temas: anomalia de densidad y anomalia del volumen 
especifico a presion atmosfërica, junto con correcciones de la anomalia 
del volumen especifico a alta presion; coeficiente de expansion térmica, 
coeficiente de "contraccion" salina, coeficiente de compresibilidad iso- 
térmica, derivada isopicnal, calor especifico del agua del mar, tasa de 
cambio adiabatico a presion atmosfërica y a alta presion; temperatura 
potencial con correcciones, punto de congelacion, velocidad del sonido, 
conversion de presion a profundidad, y tablas para crear lineas de 
densidad constante y anomalia del volumen especifico para diagramas T-S. 
Tambiën se incluye una definicion opcional de la anomalia del volumen 
especifico que se usa principalmente en la literatura soviética.

Pe3WMe

B HacToameM H3nanna npeacTaajieHti TaôJiHiibi $yHnaMeHTajibH£»ix cboôctb 
MopcKOfl nona, ocHOBaaHbie Ha mxajie npaKTHuecKOô cojieHocTH (mnc-78) h 
MeacflyHapoflHOM ypaBHeHHH coctohhhh Mopcxoft bonu (yc-80).

ConepwamHecH b TafijiHuax pe3yjibTaTU nojiyueHti nyTeM pac^ieTOB c 
Hcnojib30BaHHeM CTaHnapTHbix KOMnbHvrepHbix nporpaMM, omicaHHbix b TexHH— 
'lecKHX floxyMeHTax IOHECKO B1 44. B TaôJinuax conepacaTca cjienyioiuHe naHHbie 
aHOMajiHH nJiOTHOCTH h aHOMajiHH ynejibHoro oöbeMa npn aTMoeÿepHOM naBJie- 
HHH BMecTe c cooTBeTCTByiomHMH nonpaBKaMH Ha aaBjieHHe; K03$4>HUHeHT 
TepMH^eCKOrO pacmHpeHHH, K03<l><î>HUHeHT COJieHOCTH CacaTHH, K03$<î>HIIHeHT 
H30TepMH^ecxofl cwHMaeMOCTH, H3onHKHHvecKaH npoH3BOHHaH, ynejibHan 
TenjioeMKOcTb Mopcxofl Bonti, anHaeaTH^ecKHS rpanHeHT TeMnepaTypu npH 
aTMoc$epHOM h noBbiraeHHbix naBjieHHxx; noTeHunajibHax TeMneparypa BMecTe 
c nonpaBKaMH, TO^Ka 3aMep3anna, cKopocTb 3ByKa, nepeBon naBJieHHH 
b rjiyfiHHy, a Taxace TafijiHiibi nnsi nocTpoeHHH jihhhü paBHoiî njioTHOCTH h 
paBHoiî aHOMajiHH ynejibHoro ofibeMa Ha T-S nnarpaMMax. üpHBonHTCH TaKace 
ajibTepHaTHBHoe onpeneJieHHe aHOMajiHH ynejibHoro oöbeMa, npenMymecTBeHHo 
Hcnojib3yeMOfl b coBeTCKoü jiHTepaType.

Cil)
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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, 1981a, 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 addition, 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.

- 5 -



The planning, computation and compilation of the present tables 
were supported by Unesco under contracts Nos. SC/RP561.632 (February 
1983), SC/RP206.Û04.4 (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 6f 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: t)rs. Clocchiâtti, Revault 
d'Allonnes, Saint Guily and Gamberonl (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).



JOINT PANEL ON OCEANOGRAPHIC TABLES AND STANDARDS

The Practical Salinity Scale, 1978 and the International Equation 
Of State for Seawater, 1980 were formulated and adopted by the Joint 
Panel on Oceanographic Tables and Standards at its eleventh meeting, 
which was held in Sidney, B.C., Canada, from 1 to 5 September 1980, with 
the participation of the following :

Members of the Joint Panel Nominated by

Dr. J. M. Gieskes 
(Chairman since 
13 September 1978)

Dr. F. Culkin

Dr. N. P. Fofonoff 
(Chairman from 
May 77 to Sept. 78)

Prof. W. Kroehel

Dr. E. L. Lewis

Dr. 0. I. Mamayev

Mr. M. Ménaché 
(Deceased 9.IX.1986)

Scripps Institution of Oceanography,
A-015, La Jolla, CA 92093,
U. S. A. SCOR

Institute of Oceanographic Sciences,
Wormley, Godaiming,
Surrey GU8 5UB,
U. K. ICES

Woods Hole Oceanographic Institution,
Woods Hole, MA 02543,
U. S. A. IAPSO

Institut für Angewandte Physik, 
Olshausenstrasse 40-60,
D-2300 Kiel,
F. R. GERMANY. IAPSO

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

Department of Oceanology, •
Moscow State University,
117234 Moscow,
U. S. S. R. UNESCO

7, rue de Reims,
75013 Paris,
FRANCE. UNESCO

Prof. F. Millero Rosenstiel School of Marine and
Atmospheric Sciences,
University of Miami,
4600 Rickenbacker Causeway, 
Miami, FL 33149,
U. S. A.
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Members of the Joint Panel (Continued) Nominated by

Dr. A. Poisson Laboratoire d'Océanographie Physique, 
Université P. et M. Curie,
Tour 24, 4 Place Jussieu, „ .
75230 Paris Cedex 05,
FRANCE. ICES

Mr. C. K. Ross Atlantic Oceanographic Laboratory 
Bedford Institute of Oceanography 
P. 0. Box 1006,
Dartmouth, N.S. B2Y 4A2,
CANADA. ICES

Invited Experts

Mr. J. Crease,
Institute of Oceanographic Sciences, 
Wormley, Godaiming,
Surrey GU8 5UB,
U. K.

Dr. T. M. Dauphinee,
National Research Council,
Montreal Road,
Ottawa 7, Ontario KIA 0R6,
CANADA.

Dr. F. Fisher,
Scrlpps Institution of Oceanography, 
La Jolla, CA 92093,
U. S. A.

Dr. Selim Morcos,
Division of Marine Sciences,
Unesco,
7 Place de Fontenoy,
75700 Paris,
FRANCE.

Mr. R. Perkin,
Institute of Ocean Sciences,
P.0. Box 6000,
9860 Wi Saanich Road,
Sidney, B.C. V8L 4B2,
CANADA.
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LIST ÓF MEETINGS AND MEETING REPORTS 

OF THE JOINT UNESCO-ICES-SCOR-IAPSO PANEL

ON OCEANOGRAPHIC TABLES ANO STANDARDS

(SCOR Working Group IQ) . ,

Unesco Technical 
Papers in Marine 
Science No.*

1st meeting, Paris, 1962**- report appeared as Unesco /
document NS/9/114B of 4.12.1962 „ - (24)

2nd meeting, Berkeley, 1963**- report appeared as
Unesco document NS/9/114B of 19.8.1963 (24)

3rd meeting, Copenhagen, 1964 - first report 1 (27)

4th meeting, Rome, 1965 - second report 4 (27)

5th meeting, Berne, 1967 - third report 8 (27)

Ad Hoc meeting, Fort Lauderdafe, February 1969 -
(fourth report, 
not available)

6th meeting, Kiel, December 1969 - fifth report 14***(27)

7th meeting, Kiel, January 1973 - sixth report 16

8th meeting, Grenoble, September 1975 - 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.

** Former Joint Panel on the Equation of State of Seawater.

*** This report aiso 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 11th 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 50

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

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

2nd meeting, La Jolla, USA, IO December 1984 50

Joint Editorial Panel on Oceanographic Manual

1st meeting, Moscow, USSR, 30 June - 4 July 1986 -
First report 50
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, PRACTICAL SALINITY, 1978

DEFINITION

The practical salinity, symbol S, of a sample of 

seawater, is defined in terms of the ratio Kis of the electrical 

conductivity of the seawater sàmple at the température of 15°C 

and the pressure of one standard atmosphere, to that of a potassium 

chloride (KC1) solution, in which the mass fraction of KC1 is 
32.4356 x IO-3, at the same temperature and pressure. The Kis value 

exactly equal to 1 corresponds, by definition, to a practical 

salinity exactly equal to 35. The practical salinity is defined in 

terms of the ratio Kis by the following equation

S = 0.0080 - 0.1692 K151/2 + 25.3851 K15

+ 14.0941 K153/2 - 7.0261 K^2 + 2.7081 K155/2

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

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

1 to 5 September 1980 and endorsed by the International 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 

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

practical salinity S 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 aiso 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’-Sverdrup1s 
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 l’Unesco 

sur les 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 l’Organisation des Nations Unies pour l’éduca­
tion, la science et la culture.

Volume 4

Propriétés dérivées 
de l’équation internationale 
d’état de l’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
J.M. Gieskes R.C. Millard Jr.
E. Lafond F.J. Millero
E.L. Lewis

S. Morcos 
R. Perkin 
A. Poisson 
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 salinité de l'eau de mer était 
établi par le Groupe mixte d'experts sur les tables et normes océanographiques 
qui, depuis 1962, travaille sous les auspices de l'Organisation des Nations 
Unies pour l'éducation, la science et la culture (Unesco), le Conseil inter­
national pour l'exploration de la mer (CIEM), le Comité scientifique de la 
recherche océanique (SCOR) et l'Association internationale des sciences 
physiques de l'océan (AISPO).

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

Le volume 3 des tables océanographiques internationales (Unesco, 1981) 
donne les salinités pratiques en fonction des rapports de conductivité mesurée 
par salinométrie. Il a été 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 l'équation internationale d'état de l'eau de 
mer, de 1980, a été établi par le Groupe d'experts et est publié par l'Unesco 
à la suite de la recommandation du Groupe à sa réunion de 1980. Ces tables ont 
pour but de donner des renseignements et des exemples simples, concernant les 
paramètres physiques associés à l'équation internationale d'état de l'eau de 
mer de 1980. Elles sont, de pius, utiles pour le calcul "manuel" de ces 
paramètres.

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

Les tables ici présentées ont été préparées, calculées et rassemblées aux 
frais de l'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 paraît dans les six langues officielles 
de l'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 été pris avec plusieurs océanographes qui ont été invités à faire des tra­
ductions précises de l'anglais dans les cinq autres langues. Ces traductions 
ont ensuite été revues par les sections linguistiques spécialisées de la Divi­
sion des traductions et comptes rendus de l'Unesco. Nous exprimons toute notre 
gratitude pour leurs efforts et leur coopération bénévoles aux spécialistes 
des sciences de la mer dont les noms suivent : Mme M. Clocchiatti, 
MM. M. Revault d'Allonnes, B. Saint Guily et L. Gamberoni (traduction en 
français) ; M. T.R. Fonseca (traduction en espagnol) ; M. 0. Mamayev (traduc­
tion en russe) ; MM. A. Meshal et S. Morcos (traduction en arabe) ; et 
M. Y. Longfei (traduction en chinois).

22



GROUPE MIXTE D'EXPERTS SUR LES TABLES ET NORMES OCEANOGRAPHIQUES

L'Echelle de salinité pratique de 1978 et l'Equation internationale 
d'état de l'eau de mer de 1980 ont été formulées et adoptées par le Groupe 
mixte d'experts sur les tables et normes océanographiques à sa onzième réunion 
qui a eu lieu â Sidney, Colombie britannique, (Canada), du 1er au 5 septembre 
1980, avec la participation des membres suivants :

Composition du Groupe mixte d'experts

M. J.M. Gleskes Scripps Institution of Oceanography
(Président depuis le A-015, La Jolla, CA 92093 
13 septembre 1978) ETATS-UNIS D'AMERIQUE

M. F. Culkin Institute of Oceanographic Sciences
Wormlay, Godaiming 
Surrey, GU8 5UB 
ROYAUME-UNI

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

Woods Hole Oceanographic Institution 
Woods Hole, MA 02543 
ETATS-UNIS D’AMERIQUE

M. W. Kroebel Institut für Angewandte Physik
Olshausenstrasse 40-60 
D-2300 Kiel
REPUBLIQUE FEDERALE D'ALLEMAGNE

M. E.L. Lewis

M. 0.1. Mamayev

M. M. Menaché 
(Décédé 9.9.86)

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

M. F. Millero Rosenstiel School of Marine
and Atmospheric Sciences 
University of Miami 
4600 Rickenbacker Causeway 
Miami, FL 33149 
ETATS-UNIS D'AMERIQUE

Désigné par

SCOR

CIEM

AISPO

AISPO

SCOR

Unesco

Unesco

Unesco
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Composition du Groupe mixte d’experts (suite)

M. A. Poisson Laboratoire d'océanographie physique
‘ Université Pierre et Marie Curie

Tour 24, 4 place Jussieu 
75230 Paris Cedex 05 
FRANCE

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

Experts invités

M. J. Crease
Institute of Oceanographic Sciences 
Wormley, Godaiming 
Surrey GU8 5UB 
ROYAUME-UNI

M. T.M. Dauphinee
National Research Council
Montreal Road
Ottawa 7, Ontario K1A 0R6
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 ..

Désigné par

CIEM

CIEM
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Massachusetts Institute of Technology 
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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° IO du SCOR)

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

Ire réunion, Paris, 1962**- rapport paru en tant
que document de l'Unesco NS/9/114B du 4.12.1962 - (24)

2e réunion, Berkeley, 1963**- rapport paru en tant
que document de l’Unesco NS/9/114B du 19.8.1963 - (24)

3e réunion, Copenhague, 1964 - premier rapport 1 (27)

4e réunion, Rome, 1965 - deuxième rapport 4 (27)

5e réunion, Berne, 1967 - troisième rapport 8 (27)

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

6e réunion, Kiel, décembre 1969 - cinquième rapport 14*** (27)

7e réunion, Kiel, janvier 1973 - sixième rapport 16

8e réunion, Grenoble, septembre 1975 - septième rapport 24 

9e réunion, Woods Hole, mai 1977 - huitième rapport 28

10e réunion, Paris, septembre 1978 - neuvième rapport 30

Ile réunion, Sidney, septembre 1980 - dixième rapport 36

Les numéros entre parenthèses représentent les réimpressions des 
anciens rapports.

Le groupe s'appelait alors "Groupe mixte d'experts sur l'équation 
d'état de l'eau de mer".

Ce rapport figure aussi dans les Actes du SCOR, Vol. 6, n° 1 
(du 24 juillet 1970), à l'Annexe IV.
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ORGANES SUBSIDIAIRES DU GROUPE MIXTE D'EXPERTS 
SUR LES TABLES ET NORMES OCEANOGRAPHIQUES

A la suite de la onzième 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 l'Unesco sur les 
sciences de la mer n°

Sous-groupe d'experts sur la thermodynamique du
système du gaz carbonique dans l'eau de mer

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

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

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

Sous-groupe d'experts sur les tables océanographiques
internationales, Vol. 4 - Propriétés dérivées de 
l'équation d'état de l'eau de mer de 1980

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

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

Groupe de rédaction mixte sur le Manuel océanographique

42

50

50

50

50

Ire 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 à 
l'aide du rapport K15 de la conductivité électrique de cette eau de 
mer à la température de 15°C et sous une pression d'une atmosphère 
normale, sur celle d'une solution de chlorure de potassium (KC1) dont 
la masse de KC1 par kilogramme de solution est 32.4356 g, aux mêmes 
température et pression. La valeur de K15 exactement égale à 1 
correspond, par définition, à une salinité pratique exactement égale 
à 35. La salinité pratique est définie en fonction du rapport K^5 
par l'équation suivante :

S - 0.0080 - 0.1692 K]^1/2 + 25.3851 K15 .

+ 14.0941 K153/2 - 7.0261 Kxs2 + 2.7081 K155/2

formulée et adoptée par le Groupe mixte d'experts Unesco/CIEM/SCOR/ 
AISPO sur les tables et normes océanographiques lors de sa réunion du 
1er au 5 septembre 1980 à Sidney, Colombie britannique, (Canada), et 
approuvée par l'Association internationale pour les sciences phy­
siques de l'océan (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 océanique (SCOR) en septembre 
1980 et par la Commission océanographique intergouvemementale (COI) 
de l'Unesco en juin 1981. Cette équation est valable pour une sali­
nité pratique S, comprise entre 2 et 42.

N.B. Pour de pius amples informations, se rapporter aux Documents 
techniques de l'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 propriétés physiques de l'eau de mer. Ces tables sont fondées sur 
la nouvelle équation internationale d'état de l'eau de mer de 1980. Le texte 
décrivant cette équation est publié dans les Documents techniques de l'Unesco 
sur les sciences de la mer, n° 36 (Unesco, 1981, p. 17-19).

La nouvelle équation d'état de l'eau de mer a également permis d'établir 
les algorithmes pour le calcul des propriétés fondamentales de l'eau de mer 
par N.P. Fofonoff et R.C. Millard, Jr., publiés aussi dans les Documents tech­
niques de l'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 où elle décrit les algorithmes de calcul 
FORTRAN utilisés pour l'établissement de la plupart de ces tables. Les résul­
tats des calculs effectués à partir des tables sont comparés avec les calculs 
directs utilisant ces algorithmes réalisés sur un ordinateur DEC/VAX-11/780.

On utilise pour l'anomalie de volume spécifique conformément aux tables 
publiées auparavant (La Fond, 1951), la 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 â un développement présenté sous forme de différences 
finies.

Les dérivées partielles de densité par rapport à la température, la sali­
nité et différents niveaux de pression (tables VIII-XIII) sont données dans la 
mesure où ces paramètres sont utiles pour les calculs océanographiques de sta­
bilité verticale. Les dérivées de volume spécifique sont peut-être tout aussi 
importantes, mais elles ne sont pas présentées ici car elles peuvent être 
obtenues relativement simplement à partir des dérivées de densité comme cela 
est montré dans l'équation 40 du texte. Les tables XXV à XXVII et la table XXX 
sont destinées au tracé des lignes d'égale densité ou d'égal volume spécifique 
sur les diagrammes T-S à grande échelle. L'appendice I présente une autre 
définition de l'anomalie de volume spécifique principalement utilisée dans la 
bibliographie soviétique. Cette définition est reproduite afin de permettre 
des comparaisons et des conversions.
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Documentas técnicos de la Unesco 

sobre Ciencias del Mar 40

Tablas oceanogrâfîcas internacionales

Elaboradas bajo la supervision de la Comisiôn 
Con junta de Normas y Tablas Oceanogrâficas y publi- 
cadas por la Organizaciôn de las Naciones Unidas 
para la Educaciôn, la Ciencia y la Cultura.

Volumen 4

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

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

N.P. Fofonoff 
J.M. Gieskes 
E. Lafond 
E.L. Lewis

O. Mamayev 
R.C. Millard Jr. 
F.J. Millero

S. Morcos 
R. Perkin 
A. Poisson 
J.L. Reid
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INTRODUCCIÓN GENERAL

En 1966 se preparó el primer volumen de Tablas Oceanogrâficas Internacionales 
(Unesco, 1966), que relacionaban la conductividad y la salinidad de las aguas 
del mar; este trabsjo estuvo a cargo de la Comisión Conjunta de Normas y Tablas 
Oceanogrâficas (JPOTS), la cual ha funcionado desde 1962 bajo el suspicio de 
la Organización de las Naciones Unidas para la Educación, la denda y la 
Cultura (Unesco), del Consejo Internacional para la Exploración del Mar (ICES), 
del Comité Cientffico para la Investigación Oceânica (SCOR) y de la Asociación 
Internacional para las Ciencias Ffsicas de Ios Océanos (IAPSO).

Después de numerosos debates, la JPOTS estableció en 1978 la nueva Escala 
Prâctica de Salinidad y posteriormente en 1980 la Ecuación Internacional de 
Estado del Agua del Mar. Las dos fueron adoptadas por la JPOTS en su reunión 
de Sidney, B.C., Canadâ, en septiembre de 1980. La IAPSO las avaló en diciembre 
de 1979, el ICES Io habfa hecho en octubre del mismo aîïo, y él SCOR en sep­
tiembre de 1980. La Comisión Oceanogrâfica Intergubernamental (COI) de la 
Unesco las adopté ^n_ junio de 1981. Se aconsejô que la Escala de Salinidad se 
comenzara a usar desde enero de 1982. Las recomendaciones de la JPOTS, artfcu- 
los de referencia y datos de apoyo se presentan en Ios Documentos Técnicos de 
Ciencias de1 Mar de la Unesco N° 36, N°37 y N° 38 (Unesco, 1981, a,b,c).

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

El presente Volumen 4 de Tablas Oceanogrâficas Internacionales, cuyo 
titulo es: Propiedades derivadas de la Ecuación Internacional de 1980 de Estado 
del Agua del Mar, Io elaboró la JPOTS y Io publica la Unesco como consecuencia 
de una recomendaciôn formulada por la JPOTS en su reunión de 1980. Las tablas 
del Volumen 4 tienen por objeto facilitar la referencia y la demostraciôn de 
Ios parâmetros ffsicos que se asociaron con la ecuación internacional de 1980 
de estado del agua del mar. Ademâs, son utiles para realizar câlculos 
"manuales” de dichos parâmetros.

El esfuerzo y el tiempo que se necesitaron para elaborar esas tablas 
sobrepasaron Ios que se habfan previsto cuando la JPOTS recomendô por primera 
vez su elaboraciôn, en la reunión de Sidney, B.C., Canadâ, en septiembre de 
1980. En julio de 1983, fue discutido por una reunión de una subcomisiôn espe­
cial en La Jolla, California, EE.UU., un estudio preparado por la Unesco sobre 
la concepciôn y el contenido de las tablas. Los primeros ejemplos de tablas 
computadas fueron examinados por la Subcomisiôn 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 Ios 
comentarios hechos por Ios miembros de la Comisión Conjunta antes de adoptar 
la forma en que aquî se presentan.
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El planeamiento, la computaciôn y la recopilaciôn de esas tablas se 
flnanciaron mediante Ios 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 enmlenda (junlo de 1985).

La parte introductoria de este volumen se publica en Ios sels idiomas 
oficiales de la Unesco. Como la terminologfa y la nomenclatura usadas en las 
tablas y en el texto son tan especlalizadas, se recurriô a varios especialistas 
de las dendas marinas para que hicieran la traducciôn del inglés a Ios otros 
cinco idiomas. Luego estas traducciones fueron revisadas por las respectivas 
secciones lingUlsticas de la Divisiôn de Conferencias, Lenguas y Documentes de 
la Unesco. Âgradecemos aquî Ios amables esfuerzos y la entusiasta cooperaciôn 
de Ios siguientes especialistas de ciencias marinas: Dr. M. Clocchiatti, 
Dr. M. Revault d'Allonnes, Dr. B. Saint Guily y Dr. L. Gamberoni (traducciôn 
francesa); Dr. T.R. Fonseca (traducciôn espanola); Dr. 0. Mamayev (traducciôn 
rusa); Dr. A. Meshal y Dr. S. Morcos (traducciôn Srabe); y Prof. Y. Longfei 
(traducciôn china).
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COMISION CONJUNTA PE NORMAS Y TABLAS OCEANOGRAFICAS 
(septiembre de 1980)

La Comisión Conjunta de Normas y Tablas Oceanogrâficas elaboró y aprobó 
la Escala de Salinidades Prâcticas de 1978 y la Ecuación Internacional de 1980 
de Estado del Agua del Mar, en su decimoprimera reunión, celebrada en Sidney, 
Columbia Britânica, Canadâ, del 1° al 5 de septiembre de 1980, con asistencia 
de Ios siguientes participantes:

Miembros de la 
Comisión 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)

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

Institute of Oceanographic Sciences 
Wormley, Godaiming 
Surrey GU8 5UB 
Reino Unido

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

Designados por 

SCOR

ICES

Prof. W. Kroebel

Dr. E.L. Lewis

Dr. 0.1. Mamayev

Sr. M. Mênaché 
(fallecido el 
9.09.86)

Prof. F. Millero

Institut fiir Angewandte Physik 
Olshausenstrasse 40-60 
D-2300 Kiel
Reptiblica Federal de Alemania

Frozen Sea Research Group 
Institute of Ocean Sciences 
P.0. Box 6000 
9860 W. Saanich Road,
Sidney, B.C. V8L 4B2,
Canadâ

Departament of Oceanology 
Moscow State University 
117234 Moscow 
URSS

7, rue de Reims 
75013 Paris 
Francia

Rosenstiel School of Marine 
and Atmospheric Sciences 
University of Miami 
4600 Rickenbacker Causeway 
Miami, FL 33149 
Estados Unidos

IAPSO

SCOR

Unesco

Unesco

Unesco
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Miembros de la 
Comisión Conjunta (cont.) Designados por

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, Godaiming 
Surrey GU8 5UB 
Reino Unido

Dr. T.M. Dauphinee
National Research Council
Montreal Road
Ottawa 7, Ontario K1A 0R6
Canadâ

Dr. F. Fisher
Scripps Institution of Oceanography 
La Jolla, CA 92093 
Estados Unidos

Dr. Selim Morcos
Divisiôn 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
Canadâ

Dr. A. Poisson

Sr. C.K. Ross

Expertos invitados

Sr. J. Crease

ICES

ICES
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Ex miembros

Profesor Dr. G. Dietrich 
(fallecido 2.10.72)

Presidente 1962-1964

Dr. R.A. Cox 
(fallecido 19.03.67)

Presidente 1964-1967

Sr. F. Hermann 
(fallecido 21.02.77)

Presidente 1967-1969

Profesor Dr. K. Grasshoff 
(fallecido 11.03.81)

Sr. M. Ménaché 
(fallecido 9.09.86)

Presidente 1969-1977

Profesor D.E. Carritt Department of Geology and Geophysics 
Massachusetts Institute of Technology 
Cambridge, MA 02139
Estados Unidos

Dr. Frederick H. Fisher Scripps Institution of Oceanography 
San Diego, California 92152
Estados Unidos

Dr. G.N. Ivanov-Franzkevich Institute of Oceanology
1 Letniaya
Zh-387 Moscow 109387
URSS

Dr. Y. Miyake Meteorological Research Institute 
Mabashi, Suginami-Ku
Tokio
Japón

Profesor 0. Saelen 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 IO del SCOR)

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

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

Segunda reunión,
Berkeley, 1963** - Informe publicado como documento 
de la Unesco NS/9/144B, del 19 de agosto de 1963 - (24)

Tercera reunión,
Copenhague, 1964 - Primer informe 1 (27)

Cuarta reunión,
Roma, 1965 - Segundo informe 4 (27)

Quinta reunión,
Berna 1967 - Tercer informe 8 (27)

Reunión Ad-Hoc, Fort Lauderdale, 
febrero de 1969

(Cuarto informe, 
no disponible)

Sexta reunión,
Kiel, diciembre de 1969 - Quinto informe 14*** (27)

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

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

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

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

Decimoprimera reunión,
Sidney, septiembre de 1980 - Décimo informe 36

* Los numéros entre paréntesis representan reimpresiones de Ios informes 
anteriores.

** Ex Comisión Conjunta sobre la Ecuación 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 IV.
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ORGANOS SUBSIDIARIUS DE LA JPOTS

Después de la Ila. reunión de septiembre de 1980 en Sidney de la JPOTS 
la Comisión prosiguió sus actividades por correspondencia y mediante las reu 
niones de Ios subcomités y grupos especializados, procediendo como sigue:

Documentos técnicos 
de la Unesco sobre 
Ciencias del Mar N°

Subcomisiôn de Termodinâmica del Sistema
del Dióxido de Carbono en el Agua Marina

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

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

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

Subcomisiôn de Expertos en Tablas Oceanogrâficas
Internacionales, Vol. 4 - Propiedades derivadas 
de la Ecuación Internacional de 1980 de Estado del
Agua del Mar

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

Segunda reunión, La Jolla, EE.UU.
IO de diciembre de 1984 50

Grupo Mixto de Redacciôn del Manual Oceanogrâfico

Primera reunión, Moscu, URSS
30 de junio - 4 de julio de 1986 - Primer informe 50

- 43 -



SALINIDAD PRACTICA. 1978

DEFINICION

La salinidad prâctica, sîmbolo S, de una muestra de agua de mar, se 
define como la razón K^5 entre la conductividad elëctrica de la 
muestra de agua de mar a una temperatura de 15 C y a una presiôn 
normal de una atmôsfera, y la conductividad elëctrica de una solu- 
ciôn de cloruro de potasio (KC1), en la que la fracciôn en masa de 
KC1 es de 32,4356 x 10“3, a la misma temperatura y presiôn. El 
valor Ki5 exactamente igual a 1 corresponde, por definiciôn, a una 
salinidad prâctica exactamente igual a 35. La salinidad prâctica se 
define en términos de la razôn K15 mediante la siguiente ecuación:

S = 0,0080 - 0,1692 K15 i/2 + 25,3851 K15

+ 14,0941 K15 3/2 - 7,0261 K15 2 + 2,7081 K15 5/2

formulada y adoptada por la Comisión Conjunta de Normas y Tablas 
Oceanogrâficas Unesco-ICES-SCOR-IAPSO en Sidney, Columbia Britânica 
(Canadâ), reunido del 1° al 5 de septiembre de 1980, y refrendada por 
la Asociaciôn Internacional de Ciencias Fîsicas del Ocëano (IAPS0) 
en diciembre de 1979, el Consejo Internacional para la Exploraciôn 
del Mar (ICES) en octubre de 1979, el Comité Cientîfico de Investi- 
gaciones Oceânicas (SCOR) en septiembre de 1980 y la Comisión Ocea- 
nogrâfica Intergubernamental (COI) de la Unesco en junio de 1981. 
Esta ecuación es vâlida para una salinidad prâctica S de 2 a 42.

N.B. Para mayores detalles, consultese la colecciôn de Documentos Tëcnicos de 
la Unesco sobre Ciencias del Mar, Nos. 36 y 37.



INTRODUCCIÓN AL VOLUMEN 4

El Volumen 4 de Tablas Oceanogrâficas Internacionales, expone tablas de 
las propiedades ffsicas del agua del mar. Estas se basan en la nueva Ecuación 
Internacional de 1980 de Estado del Agua del Mar. Por Io tanto, el texto que 
describe esta ecuación és una reproducción del Documento Tócnico N 36 de Cien­
cias del Mar, de la Unesco (Unesco, 1981, pâgs. 17-19).

Otro resultado de la nueva ecuación de estado del agua del mar son Ios 
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 publicación, también se considéra como la fuente basica de referencia 
secundaria para las tablas, debido a que describe Ios algoritmos FORTRAN uti- 
lizados para elaborar la mayoria de las tablas. Los resultados de Ios câlculos 
obtenidos mediante el uso de las tablas se comparan con Ios câlculos directos 
obtenidos de estos algoritmos FORTRAN en un computador DEC VAX-11/780.

Para calcular la anomalia del volumen especifico en concordancia con 
tablas publicadas previamente (La Fond, 1951), puede usarse el esquema 
"económico" (para câlculos manuales) y compacto de Bjerkness y Sverdrup. Este 
esquema parte de la base de la expansiôn de las funciones oceanogrâficas de 
tres variables -temperatura, salinidad y presiôn- para llegar a una expansiôn 
y posterior presentaciôn en diferencias finitas.

Se dan las derivadas parciales de densidad con respecto a la temperatura, 
la salinidad, y la presiôn a diversos niveles de presiôn (Tablas VIII-XIII), 
debido a que estos parâmetros son ôtiles en Ios câlculos oceanogrâficos de la 
estabilidad vertical. Es probable que las derivadas del volumen especifico 
sean igualmente importantes, pero no se las incluye aqui para no aumentar 
innecesariamente el tamaSo de esta publicación. Las derivadas del volumen 
especifico se pueden obtener de las derivadas de densidad de una manera bas­
tante simple como Io indica la ecuación 40 del texto. Las Tablas XXV hasta la 
XXVII inclusive y la Tabla XXX tienen por finalidad trazar lineas de igual 
densidad o igual volumen especifico en un diagrams T-S a gran escala. El 
Apéndice I describe una definiciôn opcional de la anomalia del volumen especi­
fico que se encuentra principalmente en la literatura soviêtica. Se incluye 
esta definiciôn para Ios efectos de comparaciôn y conversiôn.
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TexHunecKne flOKyMeHTbi lOHECKO 

no MopcKMM HayxaM 40

Me*AVHapoflHbie

OKeaHorpatJnmecKiie Taö.iiinbi

IloflroTOBJieHbi noa HaöJiiofleHHeM 06i>eflHHeHHOH 
rpynnbi no OKeaHorpa^nnecKHM TaöanuaM h craH- 
napTaM h onyöjmicoBaHbi OpraHH3ai^Hen 06t>cah- 
HeHHbix Hairii no BonpocaM o6pa30BaHna, HayKH n 
KyjibTypbi.

TOM 4

CBOHCTBa, OCHOBaHHbie 
Ha MejKnyHapoflHOM ypaBHeHnn 
COCTOHHHH MOpCKOH BOflbl, 1980 T.

Tom MejKnyHapoflHbix oxeaHorpacjjHHecKHx Taöjinn noaroTOBJieH n-poM P.K. 
MnjuiapnoM mji. b cootbctctbhh c npeanojKemihiM npo<|). H.O. MaMaeBbiM 
MaxeTOM h noa HaömoaeroieM CnepnajibHon rpynnbi no OKeaHorpaifjHHecKHM 
TaÔJiHpaM h CTaHnapTaM b cocTaBe:

H.n. Oo(Jjoho(J)(J) O.H. MaMaeB C. Mopxoc
K).M. TncKec P.K. Mnaaapa mji. P. IlepKHH
K). JlaifioH <î>. H*. Mnjuiepo 3. IlyaccoH
E.JI. Jlbionc JJ*. JI. Pena
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06mee BBegeHHe

B 1966 rofly nepBbiH tom MewnyHaponHbix OKeaHorpa$HqecKHX TaöJiHU 
(Unesco, 1966 r.), cbh3biBafoiHHH ajieKTponpoBOflHOCTb h COJieHOCTb MopcKOH 
Bonbi, 6bui noflroTOBjieH 06bennHeHHOH rpynnoii no OKeaHorpa^H^ecKHM Ta6- 
jiHnaM h cTaHnapTaM (OrOTC), KOTopaa paöoTana c 1962 r. non sthhoh 
0praHH3auHH oebenHHeHHbix Hautin no BonpocaM o6pa30BaHHH, HayKH h xyjib- 
Typbi (IOHECKO) , Me*nyHaponHoro coBeTa no H3y*jeHHK) Mopeft (MCHM) , Hayn- 
Horo KOMHTeTa no OKeammecKHM HccnenoBaHHHM (CKOP) h MewnyHaponHOH 
acconHaiuiH $H3HaecKHX Hayx 06 oxeaHe (MA<E>HO) .

B pe3yjibTaTe 3HaHHTe jib hoh nHCKycçHH OrOTC ocHOBajia HOByio niKany 
npaKTH^ecKOH cojieHOCTH, 1978 r., h MewnyHaponHoe ypaBHeHHe coctohhhh 
MopcKOH BOflbi, 1980 r. Ohh 6binH npHHHTbi orOTC Ha ee coBemaHHH b CnnHee, 
BpHTaHCKaa KonyMöHH, Kanaka, b ceHTa6pe 1980 r., h onoöpeHbi MA4>HO b 
neKaöpe 1979 r., MCHM - b okth6pe 1979 r., CKOP - b ceHTHöpe 1980 r. 
h MewnpaBHTejibCTBeHHOH OKeaHorpa$HaecKOH KOMnccneö (MOK) IOHECKO b 
HioHe 1981 r. Bbuio peKOMeHflOBaHo, MTo6bi Illana npaKTHnecKOH cojieHOCTH, 
1978 r., npHMeHHjiacb, HaHHHan c aHBapa 1982 r. PeKOMeHnanHH OrOTC, 
paBHO Kax h ocHOBonojiaraiomHe noKyMeHTbi h BcnoMoraTejibHbie naHHbie conep- 
aaTCS' b TexHHHecKHX noKyMeHTax IOHECKO no Mopekhm HayxaM, N®!** 36, 37 h 
38 (Unesco, 1981 r., a, b, c).

Tom 3 MewnyHaponHbix OKeaHorpa$naecKHX Ta 6 jihli (Unesco, 1981 r.) 
naeT npaKTHnecKyio COJieHOCTb KaK $yhkhhio oTHOcmejibHOH sjieKTponpoBon- 
HOCTH, H3MepseMOH coneMepaMH. Oh 6wji ony6JiHKOBaH IOHECKO b3aMeH ToMa I 
Me*nyHapoflHbix OKeaHorpa$H^ecKHx TaöJiHu, BnepBbie n3naHHoro b 1966 r. 
h nepeH3flaHHoro b 1971 r.

Tom 4 (HacTOHUtHH tom) MejKnyHaponHbix oKeaHorpaijïHaecKHX TaöJiHn: 
CBOHCTBa, OCHOBaHHbie Ha MeWflyHapOflHOM ypaBHeHHH COCTOHHHH MOpCKOH 
Bonti, 1980 r., nonrTOBJieH h ony6JiHKOBaH IOHECKO Ha ocHOBaHHH peKOMeH- 
nannn OrOTC, npHHHTOH Ha ee coBemaHHH b 1980 r. Ilejib TafijiHU TOMa 4 - 
naTb 6bicTpyK) cnpaBKy h npencTaBjieHHe o <J>h3 Hnec khx napaMeTpax, cbh33h- 
Hbix c MewnyHaponHbiM ypaBHeHHeM coctohhhh mopckoh BOflbi, 1980 r. KpoMe 
Toro, TaöHHUbi nojie3Hbi fljiH pacaeTa sthx napaMeTpoB "BpyHHyw".

Ejih noflroTOBKH sthx TaöJiHu noTpeöOBaJiocb 6ojibrae ycHJiHH h BpeMenn, 
ijeM 3TO npennojiarajiocb b tot momcht, Korna bth TaöJiHHbi BnepBbie 6binH 
peKOMeHflOBaHbi OrOTC Ha ee coBemaHHH b CnnHee, BpHTaHCKan KonyMöHH, 
KaHana, b ceHTH6pe 1980 r. nonroTOBjieHHoe IOHECKO npenJioweHHe othoch- 
TejibHo $opMbi h coflepwaHHH sthx TaöJiHu 6biJio oecywneHO Ha coBemaHHH Cne- 
HHajibHOH nonrpynnbi b JIa-XoHH, KajiH$opHHH, CIIIA, b Hione 1983 r. nepBbie 
o6pa3Ubi paccHHTaHHbix TaöJiHu 6buiH H3y^eHbi nonrpynnoïi b JIa-XoHH b neKa6- 
pe 1984 r. Benen 3a 3thm TaöJiHiJtbi 6buiH pacc^HTaHbi Ha 6a3e OKeaHorpa<J>Htie- 
CKoro HHCTHTyTa b Bync-Xojie, MaccanyBeTC, CIIIA. npewne neM npHOöpecTH 
HbiHeuiHioio $opMy Ta6jiHHbi nonBeprjiHCb He c ko Jib khm nepecMOTpaM Ha ocHOBe 
3aMenaHHH, BbicKa3aHHbix HjieHaMH 06benHHeHHOH rpynnbi.

rijiaHHpoBaHHe, pacneT h cocTaBJieHHe HacTonmHx Tafijinn 6bino ocymecT- 
BjieHO npH nonnep)KKe IOHECKO Ha ocHOBe KOHTpaKTOB N5 SC/RP 561.632 
($eBpajib 1983 r.), SC/RP 206.004.4 (MapT 1984 r.) h W SC/RP 206.040.4
(neKaöpb 1984 r.) h H3MeHeHne k HeMy (HioHb 1985 r.).
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BBOflHan nacTb HacToamero TOMa npencTaBJieHa Ha rnecTH o4>HUHajibHbix 
H3biKax IOHECKO. BBHfly BecbMa cneuH$HyecKoro xapaKTepa TepMHHOJiorHH h 
HaHM6HOB3HHH , HCnOJIb 3yeMbIX B TaÖJIHljaX H TeKCTe, HeCKOJTbKHM yneHblM B 
oöJiacTH MopcKHx HayK 6buio npenjioweHO cnenaTb TO^jHbie nepeBonbi c aHrjihh- 
cKoro Ha naTb npyrnx H3biKOB. 3th nepeBOflbi 3aTeM 6buiH oTpenaKTHpoBaHbi 
CneUHajlH 3HpOBaHHbIMH JIHHrBHCTH'ieCKHMH CeKHHHMH OTfleJia nepeBOflOB H npo- 
TOKOjiOB IOHECKO. CnenyeT Bbipa3HTb npH3HaTejibHOCTb h öojibmyio önaronap- 
HOCTb 3a noöpoBOJibHbie ycHJiHH h coTpynHHHecTBo eo CTopoHbi cnenyiomHx 
yneHbix b oÖnacTH MopcKHx HayK: n-pa M. KjiOKanaTTH, M. PeBO h'Ajijioh,
B. CeH—Thhh h JI. raMöepoHH ((JipaHuy3CKHH nepeBon) ; n-p T.P. $OHceKa 
(HcnaHCKHH nepeBon), n-p O.H.MaMaeB (pycekhh nepeBon); n-p A. Mernae 
h n-p C. MopKOc (apaôCKHH nepeBon) h npo$. IO. JIyH$3ft (KHTaHCKHü 
nepeBon).

54 -



OB'bEflHHEHHAH rPYüriA nO OKEAHOrPA$HWECKHM TAEJIHIJAM H CTAHflAPTAM

IIlKajia npaKTH^ecKOH cojieHOCTH 1978 r. h MewnyHaponHoe ypaBHeHHe 
COCTOHHHH MOpCKOH BOflbl 1980 T. ÖblJIH pa3paÖOTaHbI H OflOÖpeHbl 06"bej3HHeH- 
HOH rpynnoH no OKeaHorpa<J>HnecKHM Ta6JiHuaM h cTaHjjapTaM Ha ee 11-h 
ceccHH, cocTOHBmeHCH b CHflHee, B.K., Kanaka, c 1 no 5 ceHTH6pn 1980 r. 
B ceccHH ynacTBOBajiH :

HjieHbi 06'benHHeHHOH rpynnbi Ha3HaneHHbie

Dr. J. M. Gieskes Scripps Institution of Oceanography,
(npencenaTejib c A-015, La Jolla, CA 92093,
13 ceHTH6 pH 1978 r.) ^

Dr. F. Culkin Institute of Oceanographic Sciences,
Wormley, Godaiming,
Surrey GÜ8 5UB,
U. K.

CKOP

MCHM

Dr. N. P. Fofonoff 
(npencenaTejib c 

Man 1977 r. no 
ceHTH6pb 1978 r.)
Prof. W. Kroebel

Woods Hole Oceanographic Institution, 
Woods Hole, MA 02543,
U. S. A.

Institut für Angewandte Physik, 
Olshausenstrasse 40-60,
D-2300 Kiel,
F. R. GERMANY.

MA$HO

MA3>HO

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

npo$. O.H.MaMaeB Ka$enpa oKeaHOJiorHH
MOCKOBCKHÜ rOCynapCTBeHHblH
yHHBepcHTeT
117234 MocKBa
CCCP

Mr. M. Ménaché
( CKOHHaJICH
9 ceHTH6pH 1986 r.)

7, rue de Reims, 
75013 Paris, 
FRANCE.

Prof. F. Millero Rosanstiel School of Marine and
Atmospheric Sciences,
University of Miami,
4600 Rickenbacker Causeway, 
Miami, FL 33149,
Ü. S. A.

IOHECKO

IOHECKO

IOHECKO
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HjieHbi 06i>eflHHeHHOH rpynnbi (nponojUK. ) Ha3HaMeHHbie

Dr. A. Poisson Laboratoire d'Océanographie Physique 
Université P. et M. Curie,
Tour 24, 4 Place Jussieu,
75230 Paris Cedex 05,
FRANCE. MCHM

Mr. C. K. Ross Atlantic Oceanographic Laboratory, 
Bedford Institute of Oceanography, 
P. 0. Box 1006,
Dartmouth, N.S. B2Y 4A2,
CANADA.

MCHM

npHrjiameHHbie ^jieHbi

Mr. J. Crease,
Institute of Oceanographic Sciences, 
Wormley, Godaiming,
Surrey GU8 5UB,
U. -K.

Dr. T. M. Dauphinee,
National Research Council,
Montreal Road,
Ottawa 7, Ontario KIA 0R6,
CANADA.

Dr. F. Fisher,
Scripps Institution of Oceanography, 
La Jolla, CA 92093,
Ü. S. A.

Dr. Selim Morcos,
Division of Marine Sciences,
Unesco,
7 Place de Fontenoy,
75700 Paris,
FRANCE.

Mr. R. Perkin,
Institute of Ocean Sciences,
P.0. Box 6000,
9860 W. Saanich Road,
Sidney, B.C. V8L 4B2,
CANADA.
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EbiBnme MJieHbi 06'beflHHeHHOH rpynnbi

riOKOHHblH
Professor Dr. G. Dietrich 2.X.1972

(npenceziaTejib, 1962-1964 rr.)

riOKOHHblH
Dr. R. A. Cox 19.III.1967

(npeflceflaTejib, 1964-1967 rr.)

riOKOHHblH
Mr. F. Hermann 21.11.1977

(npenceflamejib, 1967-1969 rr.)

riOKOHHblH '
Professor Dr. K. Grasshoff 11.III.1981

(npencenaTejib, 1969-1977 rr.)

riOKOHHblH
Mr. M. Menaché 9.IX.1986

Professor D. E. Carritt

Dr. Frederick H. Fisher

H-p r.H. HBaHOB-$paHHKeBHM

Department of Geology and Geophysics, 
Massachusetts Institute of Technology, 
Cambridge, MA 02139
U. S. A.

Scripps Institution of Oceanography, 
San Diego, California 92152,
U. S. A.

HHCTHTyT OKeaHOJIOrHH ,
1—H JleTHHH,
JK-387 MocKBa 109387,
CCCP
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EbiBniHe ujieHbi 06i>eflHHeHHOH rpynnbi ( npo.no jiace Hue)

Dr. Y. Miyake Meteorological Research Institute, 
Mabashi, Suginami-Ku,
Tokyo, JAPAN.

Professor 0. Saelen Universitet i Oslo,
Oceanografisk Institut,
Blindera, Oslo,
NORWAY.
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nEPEHEHb COBEmAHHfl H flOKJIAflOB COBEIIIAHHfl
OEbEflHHEHHOB TPynnbl tOHECKO/MCHM/CKOP/MA4>HO
no OKEAHOrPASHHECKHM TAEUHIJAM H CTAHflAPTAM

(PaöonaH rpynna CKOP N® IO)

TexHHMecKHe uoKyMeHTbi^ 
IOHECKO no MopcKHM HayxaM*

1- e coBemaHHe, napnw, 1962 r. - noKjiazi,
BbiraeflfflHH flOKyMeHTOM IOHECKO NS/9/114B
OT 4 neKaöpH 1962 r. - (24)

2- e coBemaHHe, BepKJiH, 1963 r. - noKJiaji,
BbiraeflmHH «OKyMeHTOM IOHECKO NS/9/114B
OT 19 aBrycTa 1963 r. - (24)

3- e coBemaHHe, KoneHrareH, 1964 r. -
nepBbiH flOKJian 1 (27)

4- e coBemaHHe, Phm, 1965 r. - BTOpoö flOKjiafl 4 (27)

5- e coBemaHHe, BepH, 1967 r. - TpeTHH flOKjian 8 (27)

CneuHajibHoe coBemaHHe, 4>opT-Hoflepnefiji,
$eBpajib 1969 r. (qeTBepTbiH flOKjian,
He HMeeTCH)

6-e coBemaHHe, Khjib, flexaöpb 1969 r. - iththh
flOKjian 14

7-e coBemaHHe, KHJib, HHBapb 1973 r. - rnecTOH 
flOKjian 16

8-e coBemaHHe, rpeHoöJib, ceHTH6pb 1975 r 
cexibMOH flOKjian 24

9-e coBemaHHe, Bync-Xoji, Mali 1977 r. -
BocbMoft HOKJian 2 8

10- e coBemaHHe, napnw, ceHTH6pb 1978 r. -
neBHTbiH flOKJiafl 30

11- e coBemaHHe, CHflHeft, ceHTH6pb 1980 r. -
BecHTbiH noKjiafl 36

(27)

l(H$pbi b Kpyrjibix cKoexax yKa3biBaioT Ha H3naHHe npeflbinymnx noKJianoB. 
^BbiBmaH oöbeflHHeHHaH rpynna no ypaBHeHHio coctohhhh mopckoh bohm. 
*3tot flOKJian ony6JiHKOBaH Tarae a npoTOKOJiax CKOP, tom 6, N8 1 

(ot 24 HiojiH 1970 r.), b KanecTBe npHJioweHHH IV.
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BCnOMOrATEJlbHblE OPrAHbl OrOTC

nocjie OflHHHanuaToro coBemaHHH OrOTC, CnnnePi, ceHTHöpb 1980 r.f 
rpynna nponojiwajia cboio flenTejibHocTb nocpeacTBOM nepenncKH h coBemaHHH 
nonrpynn h cneuHajiH3HpoBaHHbix rpynn, nepeHHCJieHHbix HH*e:

TexHH^ecKHe flOKyMeHTbi 
IOHECKO B oöJiacTH MopcKnx HayK

noflrpynna no TepMOflHHaMHKe yrjieKHCJibix
CHCTeM B MOPCKOH BOfle

1- e coBemaHHe, MaöaMH, 21-23 ceHTH 6pn 42

2- e coBemaHHe, Khjib, 4>Pr, 26-27 ceHTHöpn 1983 r. 50

3- e coBemaHHe, Jta-XojibH, CIIIA, 11-12 fleKaöpn 1984 r. 50

noflrpynna no MewflyHapoflHbiM OKeaHorpa<j)HHecKHM
Ta6JiHuaM, tom 4 - CBOöCTBa, ocHOBaHHbie Ha 
MeJKflyHapOflHOM ypaBHeHHH COCTOHHHH MOpCKOH BOflbl,
1980 r.

1- e coBemaHHe, Ha-XojibH, CIDA, 5-8 hiojih 1983 r. 50

2- e coBeiqaHHe, Jla-XojibH, CIIIA, IO fleKaöpn 1984 r. 50

OeBeAHHeriHaH peflaKUHOHHan rpynna no "PyKOBOflCTBy no o6pa6oTKe
flaHHbix QKeaHorpaj)HHecKHx cTaHUHg"

1-e coBemaHHe, Moe kb a, CCCP, 30 hiohh - 4 hiojih 1986 r. -
nepBbifi flOKJiafl 50
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OnPEflEHEHHE

ripaKTH^ecKa^ COJieHOCTb, ycjiOBHO o6o3Ha>iaeMaH S, npoöbi 
MopcKOM BOflbi onpeflejineTCH KaK ot Home Hue K^. sjieKTponpoBOfl- 
HOCTH flBHHOH npoöbi mopckoh BOflbi npH TeMnepaType 15 C H HOp- 
MajibHOM aTMOC$epHOM flaBjieHHH b OflHy aTMOc$epy k sJieKTponpo- 
BOflHOCTH paCTBOpa XJIOpHCTOrO KajIHH (KC1) , B KOTOpOM KOHfleH- 
TpaflHH KC1 no Macce cocTaBJineT 32,4356 x 10“3 npH toh we 
TeMnepaType h flaBjieHHH. 3HaneHHe Kj_/ paBH-oe 1, b cHjiy onpe- 
flejieHHH cooTBeTCTByeT npaKTHnecKOH cojieHOCTH, paBHOH 35. 
npaKTHHeCKafl COJieHOCTb C HCn0Jlb30BaHHeM OTHOmeHHfl ^ 
onpeflejineTCH cjieflyiomHM ypaBHeHHeM

S = 0,0080 - 0,1692 K,c1/2 + 25,3851 K., c
15 15

+ 14,0941 K1c3/2 - 7,0261 K.. 2 + 2,7081 K1t-5/2,
15 15 15

KOTOpOe 6 bIJIO C<J>OpMyjlHpOBaHO H npHHHTO Ha COBemaHHH OÖbeflH- 
HeHHOH rpynnbi tOHECKO/MCHM/CKOP/MA4>HO no OKeaHorpa$H'iecKHM 
Ta6JiHiiaM h CTaHflapTaM, npoxoflHBmeM b CHflHee, B.K., KaHana, 
c 1 no 5 ceHTH6 pH 1980 r. YpaBHeHHe 6buio OflOöpeHO Mewfly- 
HapoflHofi accoflHaiiHeH $H3HnecKHx HayK 06 OKeaHe (MA4>HO) b 
flexaöpe 1979 r., MewflyHapoflHbiM coBeTOM no HCCJienoBaHHio 
Mopn (MCHM) B OKTH6pe 1979 r., HaynHbiM KOMHTeTOM no OKea- 
HHHecKHM HccjieflOBaHHHM (CKOP) b ceHTH6pe 1980 r. H 
MewnpaBHTejibCTBeHHOH OKeaHorpa$HnecKOH KOMHCCHefi (MOK)
IOHECKO B HiOHe 1981 r. 3to ypaBHeHHe npneMJieMO ajih onpe- 
AejieHHH npaKTHnecKOH cojieHOCTH ot 2 no 42.

, nPAKTMHECKAfl COJIEHOCTb, 1978, T.

npHMenaHHe: Donee noflpoôHyio HH$opMauHio cm. b TexHHneckhx AOKyMeHTax 
IOHECKO no mopckoh HayKe 3 6 H 37.
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BBegeHHe k tomy 4

B TOMe 4 MeacayHapoxiHtix OKeaHorpa$H^ecKHx TaöJiHii npeflCTaBjieHbi 
TaÖJIHflbl $H3H^eCKHX CBOHCTB MOpCKOH BOflbl. TaÖJIHflbl OCHOBaHbl Ha HOBOM
MewflyHapoflHOM ypaBHeHHH coctohhhh mopckoh boah, 1980 r. IlosTOMy TeKCT, 
OnHCblBawmHH aio ypaBHeHHe, BOCnpOH3BOflHTCH H3 TeXHHHeCKHX flOKJiaflOB
IOHECKO no MopcKHM HayxaM, N2 36 (Unesco, 1981 r., CTp. 17-19).

Eme OflHH pe3yjlbTaT BBefleHHH HOBOrO ypaBHeHHH COCTOHHHH MOpCKOH 
BOflbl - 3TO " AjirOpHTMbl flJIH BbIHHC JieHHH $yHflaMeHTajlbHbIX CBOHCTB MOpCKOÜ 
BOflbi" H. n. $o4>OHo4>$a h P.K. MHJiJiapna, MJiaarn. , napajuiejibHO onyöJiHKOBaHHbie 
B TexHHHecKHX flokyMeHTax IOHECKO no MopcKHM HayxaM, N2 44 (Unesco,
1983 r.). OTy nyöJiHKaflHio mokho paccMaTpHBaTb KaK BTopoft ochobhoh
HCTOHHHK TaÖJIHfl, TaK K3K B HeH npHBOflHTCH BblHHC JIHTe JIbHbie aJITOpHTMbl Ha 
$opTpaHe, Hcnonb30BaHHbie hjih pacneTa óojibmHHCTBa TaöJiHfl. Pe3yjibTaTbi 
BbiHHCjieHHH npH noMomH TaôJiHfl cpaBHHBaioTCH c npHMbiMH pacneTaMH npH 
noMomn 3THX ajiropHTMOB Ha 4>opTpaHe Ha KOMnbioTepe DEC VAX-II/780.

OKOHOMHHecKan (ahh pynHbix BbiHHCjieHHH) h KOMnaKTHan cxeMa BbepKHeca 
CBepapyna, ocHOBaHHan Ha pa3Jio?KeHHH OKeaHorpa$H^ecKHx $yHKUHH Tpex 
nepeMeHHbix - TeMnepaTypw, cojieHOCTH h flaBjieHHH b pnn c nocjienyioiiiHM 
npeflCTaBjieHHeM b KOHenHbix pa3HOCTHX npHMeHneTCH k aHOMajlHH ynejibHoro 
oôbeMa, b cooTBeTCTBHH c paHee ony6JiHKOBaHHbiMH Ta6JiHiiaMH (La Fond,
1951 r. ) .

npeflCTaBjieHbi nacTHwe npoH3BOflHbie njiOTHOCTH no OTHomeHHio k TeMne­
paType, COJieHOCTH H flaBjieHHH) flJIH pa3 JIHHHbIX ypOBHeH naBjieHHH (TaÖJlH- 
Ubi VIII-XIII) , TaK KaK 3TH napaMeTpbi npHMeHHioTCH ajih OKeaHorpa$HHecKHx 
BbiHHCJieHHH BepTHKajibHOH ycTOHHHBOCTH. npoH3BOflHbie ot ynejibHoro o6beMa, 
BepoHTHO, cTOJib we BaMH, ho OHH 3flecb He npeflCTaBjieHbi, TaK KaK MoryT 
öbiTb jierKO nojiyneHbi H3 npoH3BOAHbix ot njiOTHOCTH, KaK sto cjienyeT 
h3 $opMyjibi 40 TeKCTa. TaöJiHflbi XXV-XXVII npeflHa3Ha^eHbi ajih HaHeceHHH 
H30JIHHHH paBHOH njiOTHOCTH HJIH paBHOTO yfleJlbHOrO OÖbeMa Ha T-S flHarpaM- 
Me öojibinoro MacniTaöa. B npHjioweHHH I onncbmaeTcn ajibTepHaTHBHoe 
OnpeflejieHHe aHOMajlHH ynejibHoro oöteMa, BCTpenaiomeecH b ochobhom b 
coBeTCKOH jiHTepaType. 3to onpenejieHHe npHBOflHTCH b uejinx cpaBHeHHH h 
nepeBona naHHbix.
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THE INTERNATIONAL EQUATION OF STATE FOR SEAWATER, 1980 +

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, 1981a). 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).
3

The density (p,kg/m ) 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)/[l-p/K( S,t,p)] (1)

where K(S,t,p) is the secant bulk modulus. The specific volume (V = 1/p
3

m /kg) of seawater can be obtained from

V(S,t,p) = V(S,t,0)•[l-p/K(S,t,p)] (2)

The density of seawater at one standard atmosphere (p = 0) can be 

determined from

o o / n Q / O o
p(S,t,0) = P + (b„+ b.. t + b»t + b0t + b.t )S + (0,-,+ C-t + c_t )S + dnS w01234 012 0

(3)

bQ = + 8.24493E-1 cQ = - 5.72466E-3

b1 = - 4.0899 E-3 c - + 1*0227 E~4

^From Unesco, 1981a, page 17-19.

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

+ 1 bar = 105 Pascals.
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+ 7.6438 E-5 - 1.6546 E-6b

b

b

3

4

2

- 8.2467 E-7 

+ 5.3875 E-9 dQ = + 4.8314 E-4

The density of the reference pure water (SMOW, Craig, 

(IUPAC, 1976)

where

2 3 4'
pw = a0 + alt + a2t + a3t + a4t + a5t

aQ = + 999.842594

a1 = + 6.793952 E-2

a2 = - 9.095290 E-3

a3 = + 1.001685 E-4

a. - - 1.120083 E-64

a5 = + 6.536332 E-9

1961) is given by

(4)

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 + Bp2 (5)

where

73 7 3/7K(S,t,0) = Kw + (fQ + fxt + f2t + f3t )S + (gQ + g]t + g2t^)SJ/Z (6)

fQ = + 54.6746 gQ = + 7.944 E-2

fx - - 0.603459 gf = + 1.6483 E-2
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+ 1.09987 E-2 5.3009 E-4

= - 6.1670 E-5

- Aw + (10 + ilt + 12t2)S + h s3/2 

= + 2.2838 E-3 j = + 1.91075E-4

= - 1.0981 E-5 

= - 1.6078 E-6

B = B + (mn + m. t + m0t2)S 
w 0 1 2

mQ = - 9.9348 E-7

m1 = + 2.0816 E-8

m2 = + 9.1697 E-10

The pure water terms of the secant bulk modulus are given by

K =* e„ + e, t w 0 1
2 3 4

+ e2t + e^t + e^t

= + 19652.21 e2 = - 2.327105

= + 148.4206 e3 = + 1.360477

e4 = - 5.,155288 E-5

A = h + h t + h„t2 + h t3
w 0 12 3

+noJ3 3.239908

hl = + 1.43713 E-3

(7)

(8)

(9)
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h2 = + 1.16092 E-4

h3 = - 5.77905 E-7

B w = k0+klt + k2t

ko = + 8.50935 E-5

kl = - 6.12293 E-6

k, = + 5.2787 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 kg m and V m /kg.)

S t(°C) p(dbars) P(S,t,p) V(S,t,p)10-3m3/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

y(S,t,p) = v^s ^ - 1000 kg/m3 . (IO)

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 cr(S,t,0) (Knudsen, 1901), defined as

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

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

water at atmospheric pressure. The density anomaly Y, corresponding to 

o(S,t,0), is

y(S,t,0) = P(0,t ,0)(1 + o(S,t,0)/l000) - 1000.0 kg/m3 .
max

Using the accepted value of p(0,t ,0) = 999.975 kg/m3 (Unesco, 1974),
D03X

the previous equation becomes

y(S,t,0) - 0.999975 *o(S,t,0) - 0.025 kg/m3 .

The new definition of density anomaly yields values of y that are numeri­

cally lower (the dimensions are different) than °(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 (IO).

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

<S(S,t,p) = V(S, t,p) - V(35,0, p) (11)

_8 3
and reported in units of IO m /kg.

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

EOS80 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)

K(35,0,p) = K + A p + B po o o
2

V(35,0,0) = 9.7266204 E-4 m3/kg

K = + 21582.27o

A = + 3.35940552o

B = + 5.03217 E-5o

Specific Volume Anomaly - Density Anomaly

Table II gives the specific volume anomaly 6(S,t 0) as a function of 

density anomaly Y(S,t,0) at atmospheric pressure obtained by combining 

Equations (IO) and (11) at p = 0.0: to yield

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 EOS80 

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 

associated 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.

6(S,t,0) = y(S,t,0) + 1000
1 - 9.7266204 E-4 m3/kg
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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 <5(S,t,0)

Temperature difference = 1.0.

Salinity difference = -75.3.

110.6

From Table IIIA (under T = .05 at difference of 1.0) 

Temperature interpolation correction

From Table IIIB (under difference of -75.3 at S = 0.40)

Salinity interpolation correction (same sign as total 
salinity difference)

<5(S,t,0) = (sum of above)

-30.0

81.1

0.5

The table derived <5(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 

III at higher pressures. Table IV contains a salinity of 35 and tempera­

ture equals 0°C specific volume V(35,0,p) referred Lo as a standard ocean 

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

The temperature-pressure correction to specific volume anomaly 

<5(35,t,p) minus ô(35st,0) given in Table V is defined as:

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.

(13)
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Similarly the salinity-pressure correction to specific volume anomaly 

6(S,0,p) minus <$(s,0,0) given in Table VI is defined as

<5(S,0,p) - <5(S,0,0) = [V(S,0,p) - V(35,0,p)] - [V(S,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 

V(S,t,p) = V(35,0,p) + ô(S,t,0) + 6(35,t,p) + 6(S,0,p)
- 6(35,t,0) - 6(S,0,0) m3/kg (15)

<$(S,t,p) x ô(S,t,0) + 6(35,t,p) + 6(S,0,p)

- 6(35,t,0) - ô(S,0,0) m3/kg (16)

This method of computation is 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 

a • IO to avoid having to report a decimal point. The constants that 

follow are modified from the constants given in Millero and Poisson (1981a) 

to permit the computation of the temperature derivative of density (3p/3t) 

as a function of temperature, salinity and pressure.

Sp
p3t (17)

3p(S,t,0) = 
31

3p w
31

(b1 + b2t + b3t2 + b4t3) S + (c^+ c2t) ,3/2 (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

C1 = + 1.0227 E-4 c2 = - 3.3092 E-6

The derivative with temperature of the density of reference pure water is 

(SMOW, Craig, 1961) following (IUPAC, 1976)

3p

"St
w 2 3 4“ = + S21 + a^t + a^t + a^t (19)

where

a±= + 6.793952 E-2 a3 = + 3.005055 E-4

a2 = - 1.819058 E-2 = - 4.480332 E-6

a5 = + 3.268166 E-8

where

3K(S,t,p) _ 
31 “

I K(S, t, 0) . 3A , 3B 2
“TE--------- + 3T p + 3T p

(20)

>K(S,t,0) = 
3t

3K
f + (f3 + f2t + f3t2)s + (g;L + g2t )s3/2 (21)

- 0.603459

+ 2.19974 E-2

- 1.8501 E-4

gx = + 1.6483 E-2

g2 = - 1.06018 E-3

and

3A 3Aw .
3t 3t + (il + 12t)S

(22)
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= - 1.0981 E-5

±2 = - 3.2156 E-6

3R 98
IF = IT + (mi + m2t)s <23>

m1 = + 2.0816 E-8 .

m2 = + 1.83394 E-9

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

modulus are given by

9K 7 3
JT = el + e2t + V + e4t (24)

e^ = + 148.4206 e3 = + 4.081431 E-2

e2 - - 4.65421 e4 = " 2*0621152 E“4

w
at

1 2

hi = + 1.43713 E-3

h2 = + 2.32184 E-4

h3 = - 1.733715 E-6

9B w
at

= k2 + k2t

ki = - 6.12293 E-6

k2 = + 1.05574 E-7
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Example of interpolation of the derivative of density with temperature, 

using Tables VII-VIII. The interpolation technique aiso follows for 

Tables IX through XVII less Table XV.

IO7*a Interpolation

p = 5500 Pj^ = 5000 P2 = 6000 Ap = p - Px = 500

t = 1.6 tx = 1.0 t2 = 2.0 At = t - t^ = .6

S = 34.8 = 34.0 S2 = 35.0 AS = S - S1 = *8

The following subscript notation is used:

From Table VIII

III

«(S1,t1.p1) = am

= a(34.0,1.0,5000) = 1810

a(S,t,5000) =

a211 - a(35.0,1.0,5000) = 1830

“221 = a^35-°>2*0»5000) = 1907

ail2 = a(34*°>1'0’6000) = 2007

a212 = a(35.0,1.0,6000) = 2025

a222 = a(35.0,2.0,6000) = 2094

(a(01211 “ ani)
a + —____ iii. * AS +III (S0-SJ Ab +

221 - W

2

16

(t2 * At

46.2

= 1830 + 20 * .8 + 77 * .6

= 1872.2 table vs. 1872.5 [direct computation]

a(S,t,6000) =
, <a212 “ll2) „ <a222 a212) .

"112 + (S. - S,) 4S + (t. - t.) * At
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18

= 2007 + (2025-2007) *.8 + (2094-2025) *.6

2007 + 14.4 + 41.4

= 2062.8 table [2063.4 by direct computation]

Note: t2~ti = lt>c and S2_S1 = 1 for thls examPle> but s2-s-j_ 

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

a(S,t,p2) - a(S,t,p1)
a(S,t,p) = a(S,t,p..) + --------------——--------------  * Ap

J- P2 Pi

= 1872.2

190.6

+ (2062.8 - 1872.2) 
(6000 - 5000)

1000

500

= 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 g values, the salinity 

contraction coefficient, as a function of temperature and salinity for 

various pressures. Beta (g) is defined as the derivative of density with 

salinity (9p/9S) divided by density. The values given in Tables IX and X 
are reported as 10^ • g . The constants that follow are modified from 

the constants given in Millero and Poisson (1981a) to permit the computa­

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

8
1 9p 
p 9S

(25)

nO/
9p(S,t,0) = (bg+ b^t + b2t + b^t + b^t ) 

3 S

0 1 /?+ 1.5 (cQ+ c^ + c2t^)SJ-/ + dQS

(26)
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+ 8.24493E-1 5.72466E-3

b = - 4.0899 E-3

b2 = + 7.6438 E-5

b3 = - 8.2467 E-7

b4 = + 5.3875 E-9

3K(S,t.p) = 
3 S

where

c = + 1.0227 E-4

c2 = * 1*6546 E-6

dQ = + 9.6628 E-4

9K(S,t,0) + Ap + Bp2
as

9K(S,t,0)
as

: (f0 + flfc + f2t2 + f2t3) + 1'5 (§0 + V + ê2t2)sl/2

fQ = + 54.6746 gQ = + 7.944 E-2

fj. = - 0.603459 gi = + 1.6483 E-2

f2 - + 1.09987 E-2 g2 = - 5.3009 E-4

f3 = - 6.1670 E-5

|A = (i0 + ixt + i2t2) + jQ S1/2
OD

i0 = + 2.2838 E-3 jQ = + 2.866125 E-4

±1 = - 1.0981 E-5 

i2 = - 1.6078 E-6

and
3B
9S

(mQ + n^t + m2t )

mQ = - 9.9348 E-7

(27)

(28)

(29)

(30)
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m1 = + 2.0816 E-8

m2 = + 9.1697 E-10 

Density Derivative with Pressure

Tables XI and Xlla and b contain values of the isothermal compressi­

bility coefficient (k), which is defined as the derivative of density 
with pressure divided by density reported in the tables as k • 10^. 

The isothermal compressibility derivative 3p/3p is derived as follows 

from the specific volume Equation 2.

, = 1 IP = 13V
P 9P ~ V 3p (31)

■k ns’c’rt - i [v«.t,o).[i - ^sftTîr]

V(S

V(S
K(S

p) + J2K(S,t,

,t,0) . f _ P 3K(S,t, 
,t,p) y K(S,t,p) 3P

____  3K(S,t,p)
K*(S,t,p) 9P

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:

3K(S,t,p) = A + 2B.p (33)
3P

The density derivative is obtained from specific volume as follows:

p(S,t,p) = l/V(S,t,p)

3p(S,t,p) = _ 1 3V ( S, t, p )
9P V (S,t,p) 3P

Thus

3p(S,t,p) = V(S,t,0)
9P k(s,t,P)v(s,t,p)2 L k(s,t,p) 9P1 - j>____ 3K(S,t,p)

(34)

(35)
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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, c, d, e, f, g, and h. 

The isopycnal derivative (3S/3t)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.

3p/3t
3p/3S (36)

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 C formula described 

by Fofonoff and Millard (Unesco, 1983) which is based on the empirical 

formula given by Millero et al. (Unesco, 1981c). 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

3C
_L
3P

(37)

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

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

5 p 32V
C (S,t,p) = C (S,t,0) - IO f (t + 273.15) —r- dp . (38)

P P o 3t
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An explicit least squares fit approximation to the integral is given 
in Fofonoff and Millard (Unesco, 1933). Table XV lists the specific heat 

for a number of values of salinity, temperature and pressure of oceano­

graphic interest.

Adiabatic Lapse Rate

The adiabatic lapse rate T(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 T, a function of pressure, temperature and salinity can be 

expressed as

r(s,t,P) T3V/3t
C

P
(39)

3
where T = t +273.15 is the absolute temperature (Kelvin), 3V/3t (m /(kg 

°C)) is the thermal expansion and Cp(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 3p(S,t,p) = _ 1 3v f40.
p 3t v 31

The specific heat used in the adiabatic lapse rate calculation is 

the explicit formulation developed in Fofonoff and Millard (1983). The 

primitive equation formulation is adapted to permit calculations con­

sistent with EOS80 as the Bryden (1973) adiabatic lapse rate produces 

significant departures from EOS80 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 pr that may be greater or less than the 

initial pressure p. The potential temperature 0 can be computed from the 

adiabatic lapse rate r,

^r
e(S,t,p,p ) = 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 0(35,t,p,O) 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:

A01(S,O,p,O) = 0(S,O,p,O) - 0(35,O,p,O) (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,

A02(S,t,10000,0) = 0(S,t,10000,0) - 0(35,t,10000,0)

- [0(S,0,10000,0) - 0(35,0,10000,0)]

(43)

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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0(S,t,p,O) = 0(35,t,p,O) + AO^j^CS.OjPjO) + löüïïü * Ae2(S,t,10000,0) (44)

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 0(35,t,0,p) are tabulated for temperature 

(t) °C and pressure (p) in decibars.

0(S,t,O,p) = 0(35,t,O,p) - A01(S,O,p,O) - 10^00 • A62(S,t,10000,0) (45)

Note the change of sign for both A0 corrections from equation (44).

Example :

S = 38, t = 13, p = 4000 pr 

0(35,13,4000,0) = 12.377 

A91(38,0,4000,0) = - .020 

A02(38,13,10000,0) = + .010

0.0

Table XVIII 

Table XIX 

Table XX

Substituting in equation (44)

0(38,13,4000,0) = 12.377 - .020 + •°1°

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

The potential temperature tables can be used to adiabatically adjust the 

temperature t between pressure p and final pressure p^. If pressure is 

increasing, use the adiabatic warming Table XXI.

0(S,t,p,pf) = t -[0(35,t,O,p) - 0(35,t,O,pf)] (46)

For the adiabatic cooling case, use the potential temperature 0(35,t,p,O) 

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,pf) = t - [0(S,t,O,p) - 9(S,t,0,pf)] (47)

Example: adiabatic warming from pressure level p to p^.

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

0(35,3,0,3000) = 3.257; 0(35,3,0,6000) = 3.647

A01(33,0,3000,0) = + 0.01; 0(33,0,6000,0) = + 0.18

A02(33,3.0,10000,0) = - 0.002

Using equation (46)

0(33,3,0,3000) = 3.257 - .01 + .002 ( 3000
10000 )

= 3.2476 °C [3.2469]

0(33,3,0,6000) = 3.647 - 0.18 + .002 * 6000
10000

= 3.630 °C [3.6296 direct calculation]

Using equation (47)

6(33,3,3000,6000) = 3 - (3.248 - 3.630)

= 3.382 °C [3.3784 °C direct calculation]

Freezing Point Temperature of Seawater

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 E0S80 than the formulas given by Wilson (1960) and Del Grosso 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 pres­

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 EOS80. 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. Given density p, pressure, and 

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

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

If a value Sn is known, the corresponding value of Pr is found from (48). 

As will differ from P, a better approximation Sn+^ is obtained from 

the Taylor expansion of (48),

i. e.,

n
(g - S ) 

8S n+1 n

n+1 S + (p - p )/3p/3S n n (49)
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This procedure is the standard Newton-Raphson iteration if the derivative 

Dp/dS is evaluated directly by differentiating the formula for p, as dis­

cussed for Tables IX and X. The numerical evaluation procedure is carried 

out iteratively until the absolute value of S differs from S within a 

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

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 6 is

v(S,t,p) = (l03V(S,t,p) - 0.9) IO3, m3/kg

or

v(S,t,p) = 106V(S,t,p) - 900

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 
6 310° minus 900 (in units of m /kg). This anomaly is referred to as the 

anomaly of specific volume in this text to distinquish it from 6 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 6 are interrelated by the following formulas

10^
v(S,t,p) = ------------------------r- - 900 given in Table XXVII for p = 0.0

Y(S,t,p) + 10J

10^ 3
Y (S,t, p) = --------—--------------- IO given in Table XXVIII for p = 0.0

v(S,t,p) + 900

v(S,t,p) = (<5 (S,t,p) + 0.7266204)103

The conversion of y into 6 (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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Table I

Density anomaly 7(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

-2 0 - 24 119 24 932 25745 26.559 27.373 28.187 29.001 29.815 30630 31.445 32.260
-1.9—- 24.118 24.931 25.744 26.557 27.370 28.184 28.998 29.812 30626 31.441 32.256
-1.8—- 24 1 16 24.929 25.742 26.555 27.368 28.181 28.995 29.809 30 623 31.437 32.251
-1.7—- 24.1 15 24 927 25.740 26 552 27.365 28.178 28 991 29.805 30619 31.433 32.247
-1.6—- 24.1 14 24.926 25 738 26.550 27.363 28.175 28.988 29.801 30614 31.428 32.242

-1 5— 24 112 24924 25.736 26.547 27.360 28 172 28.984 29.797 30 610 31.423 32.237
-1.4—- 24.1 1 1 24.922 25.733 26.545 27.357 28.169 28.981 29.793 30.606 31.419 32.232
-1.3—- 24.109 24.920 25.731 26.542 27.353 28.165 28.977 29.789 30.601 31.414 32.227
-1.2— 24.107 24.917 25.728 26.539 27.350 28.161 28.973 29.785 30.597 31.409 32.221
-1.1 — 24.105 24.915 25.725 26.536 27.347 28.157 28.969 29.780 30.592 31.404 32.216

-1.0— 24.102 24.912 25.722 26.532 27.343 28.154 28.964 29.776 30.587 31.398 32.210
-0.9— 24.100 24.909 25.719 26.529 27.339 28.149 28.960 29.771 30.582 31.393 32.205
-0.8— 24.097 24.907 25.716 26.525 27.335 28.145 28.955 29.766 30.577 31.388 32.199
-0.7— 24.095 24.903 25.712 26.522 27.331 28.141 28.951 29.761 30.571 31.382 32.193
-0.6— 24.092 24.900 25.709 26.518 27.327 28.136 28.946 29.756 30.566 31.376 32.187

-0.5— 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
-0.3— 24.082 24.890 25.698 26.505 27.314 28.122 28.931 29.739 30.548 31.358 32.167
-0.2— 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— 24.072 24.878 25.685 26.492 27.299 28.106 28.914 29.722 30.530 31.338 32.147
0.1 — 24.068 24.874 25.680 26.487 27.294 28.101 28.908 29.716 30.524 31.332 32.140
0.2 — 24.064 24.870 25.676 26.482 27.288 28.095 28.902 29.710 30.517 31.325 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— 24.055 24.860 25.666 26.472 27.278 28.084 28.890 29.697 30.504 31.311 32.118

0.5—- 24.051 24.856 25.661 26.466 27.272 28.078 28.884 29.690 30.497 31.303 32.111
0.6—- 24.046 24.851 25.656 26.461 27.266 28.071 28.877 29.683 30.490 31.296 32.103
0.7— 24.042 24.846 25.650 26.455 27.260 28.065 28.871 29.676 30.482 31.289 32.095
0.8— 24.037 24.841 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 27.248 28.052 28.857 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
1.1 — 24.021 24.824 25.628 26.431 27.235 28.039 28.843 29.648 30.452 31.257 32.063
1.2 — 24.016 24.819 25.622 26.425 27.228 28.032 28.836 29.640 30.444 31.249 32.054
1.3— 24.010 24.813 25.615 26.418 27.221 28.025 28.828 29.632 30.436 31.241 32.046
1.4—- 24.005 24.807 25.609 26.412 27.215 28.018 28.821 29.625 30.428 31.232 32.037

1.5—- 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 31.215 32.019
1.7—- 23.987 24.788 25.590 26.391 27.193 27.995 28.798 29.600 30.403 31.207 32.010
1.8— 23.981 24.782 25.583 26.384 27.186 27.988 28.790 29.592 30.395 31.198 32.001
1.9 — 23.974 24.775 25.576 26.377 27.178 27.980 28.782 29.584 30.386 31.189 31.992

2.0— 23.968 24.768 25.569 26.370 27.171 27.972 28.773 29.575 30.377 31.180 31.982
2.1—- 23.961 24.761 25.562 26.362 27.163 27.964 28.765 29.566 30.368 31.170 31.973
2.2—- 23.955 24.754 25.554 26.354 27.155 27.955 28.756 29.558 30.359 31.161 31.963
2.3—- 23.948 24.747 25.547 26.347 27.147 27.947 28.748 29.549 30.350 31.151 31.953
2.4 - 23.941 24.740 25.539 26.339 27.139 27.939 28.739 29.540 30.341 31.142 31.943

2.5-— 23.934 24.732 25.531 26.331 27 130 27.930 28.730 29.530 30.331 31.132 31.933
2.6 - 23.926 24 725 25.524 26.323 27.122 27.921 28.721 29.521 30.322 31.122 31.923
2.7-— 23.919 24.717 25.516 26.314 27.113 27.913 28.712 29.512 30.312 31.112 31.913
2.8 - 23.91 1 24.709 25.508 26.306 27.105 27.904 28.703 29.502 30.302 31.102 31.903
2 9— 23.904 24.701 25.499 26.297 27.096 27.894 28.693 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—- 23.888 24.685 25.482 26.280 27.078 27.876 28.674 29.473 30.272 31.071 31.871
3 2 — 23.880 24.677 25.474 26.271 27.069 27.866 28.665 29.463 30.262 31.061 31 860
3 3— 23.872 24 668 25.465 26.262 27.059 27.857 28.655 29.453 30 251 31 050 31 849
3.4-— 23.864 24.660 25.456 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 7(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

3.5-— 23.855 24.651 25.447 26.244 27.040 27.837 28.635 29.432 30.230 31.028 31.827
3 6- 23.847 24.642 25.438 26.234 27.031 27.827 28.624 29.422 30.219 31.017 31 815
3.7---- 23.838 24.633 25429 26.225 27.021 27.817 28.614 29.411 30.208 31.006 31.804
3.8---- 23.829 24.624 25.420 26.215 27.011 27.807 28.604 29.400 30.197 30995 31.792
3.9 - 23.820 24.615 25.410 26.205 27.001 27 797 28.593 29.389 30.186 30.983 31.781

40---- 23.811 24.606 25.400 26.195 26.991 27.786 28.582 29.378 30.175 30.972 31.769
4.1—- 23.802 24.596 25.391 26.185 26.980 27.776 28.571 29.367 30.163 30.960 31.757
4.2-— 23.793 24.587 25.381 26.175 26.970 27.765 28.560 29.356 30.152 30.948 31.745
4.3-— 23.783 24.577 25.371 26.165 26.960 27.754 28.549 29.345 30.140 30.936 31.733
4.4— 23.774 24.567 25.361 26.155 26.949 27.743 28.538 29.333 30.129 30.924 31.720

4.5—- 23.764 24.557 25.351 26.144 26.938 27.732 28.527 29.322 30.117 30.912 31.708
4 6---- 23.754 24.547 25.340 26.134 26.927 27.721 28.515 29.310 30.105 30.900 31.696
4.7-— 23.744 24.537 25.330 26.123 26.916 27.710 28.504 29.298 30.093 30.888 31.683
4.8-— 23.734 24.527 25.319 26.112 26.905 27.699 28.492 29.286 30.081 30.875 31.670
4.9---- 23.724 24.516 25.308 26.101 26.894 27.687 28.481 29.274 30.068 30.863 31.658

5.0—- 23.714 24.506 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 26.079 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 28.445 29.238 30.031 30.824 31.618
5.3---- 23.682 24.473 25.264 26.056 26.848 27.640 28.432 29.225 30.018 30.811 31.605
5.4 - 23.671 24.462 25.253 26.044 26.836 27.628 28.420 29.212 30.005 30.798 31.592

5.5-— 23.661 24.451 25.242 26.033 26.824 27.616 28.408 29.200 29.992 30.785 31.578
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 24.428 25.219 26.009 26.800 27.591 28.382 29.174 29.966 30.758 31.551
5.8--- 23.627 24.417 25.207 25.997 26.788 27.578 28.369 29.161 29.953 30.745 31.537
5.9— 23.616 24.405 25.195 25.985 26.775 27.566 28.357 29.148 29.939 30.731 31.523

6.0—- 23.604 24.393 25.183 25.973 26.763 27.553 28.344 29.135 29.926 30.717 31.509
6.1 — 23.593 24.382 25.171 25.960 26.750 27.540 28.330 29.121 29.912 30.704 31.495
6.2— 23.581 24.370 25.159 25.948 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 25.922 26.711 27.501 28.290 29.080 29.871 30.661 31.452

6.5— 23.545 24.333 25.121 25.910 26.698 27.487 28.277 29.066 29.857 30.647 31.438
6.6— 23.533 24.321 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 24.270 25.057 25.844 26.631 27.419 28.207 28.996 29.785 30.574 31.363
7.1—- 23.470 24.257 25.043 25.830 26.617 27.405 28.193 28.981 29.770 30.559 31.348
7.2---- 23.457 24.243 25.030 25.817 26.604 27.391 28.179 28.967 29.755 30.544 31.333
7.3-— 23.444 24.230 25.016 25.803 26.590 27.377 28.164 28.952 29.740 30.529 31.317
7.4— 23.431 24.217 25.003 25.789 26.576 27.362 28.150 28.937 29.725 30.513 31.302

7.5— 23.418 24.203 24.989 25.775 26.561 27.348 28.135 28.922 29.710 30.498 31.286
7.6-— 23.405 24.190 24.975 25.761 26.547 27.333 28.120 28.907 29.695 30.482 31.270
7.7---- 23.391 24.176 24.961 25.747 26.533 27.319 28.105 28.892 29.679 30.467 31.255
7 8— 23.378 24.162 24.947 25.733 26.518 27.304 28.090 28 877 29.664 30.451 31.239
7.9---- 23.364 24.148 24.933 25.718 26.503 27.289 28.075 28.862 29.648 30.435 31.223

8.0- - 23.350 24.134 24.919 25.704 26.489 27.274 28.060 28.846 29.633 30.419 3 ', .207
8.1—- 23.336 24.120 24.904 25.689 26.474 27.259 28.045 28.831 29.617 30.403 31.190
8.2---- 23.322 24.106 24.890 25.674 26 459 27.244 28.029 28.815 29.601 30.387 31.174
8.3-— 23.308 24.092 24.875 25.659 26.444 27.229 28.014 28.799 29.585 30.371 31.157
8.4---- 23.294 24.077 24.861 25.645 26.429 27.213 27.998 28.783 29.569 30.355 31.141

8.5-— 23.279 24.062 24.846 25.629 26.413 27.198 27.982 28.767 29.553 30.338 31.124
8.6— 23.265 24.048 24.831 25.614 26.398 27.182 27.966 28.751 29.536 30.322 31.108
8.7— 23.250 24.033 24.816 25.599 26.383 27.166 27.951 28.735 29.520 30.305 31.091
8.8-— 23.236 24.018 24.801 25.584 26.367 27.151 27.934 28.719 29.503 30.288 31.074
8.9- — 23.221 24.003 24.785 25.568 26.351 27.135 27.918 28.702 29.487 30.272 31.057
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Table I (cont.)

Density anomaly 7(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

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 24.755 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
9.4— 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 23.911 24.692 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 30.917
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 24.611 25.391 26.171 26.952 27.734 28.515 29.297 30.080 30.862
10.1 — 23.035 23.814 24.594 25.374 26.155 26.935 27.716 28.498 29.279 30.062 30.844
10.2— 23.019 23.798 24.578 25.357 26.137 26.918 27.699 28.480 29.262 30.043 30.826
10.3—- 23.003 23.782 24.561 25.340 26.120 26.901 27.681 28.462 29.244 30.025 30.807
10.4— 22.986 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 24.510 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 27.555 28.335 29.115 29.895 30.675
11.1 — 22.868 23.646 24.423 25.201 25.979 26.758 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 25165 25.943 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 23.575 24.352 25.129 25.906 26.684 27.462 28.241 29020 29.799 30.578
11.6— 22.781 23.557 24.334 25.11 r 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 28.961 29.740 30.519
11.9—- 22.728 23.503 24.279 25.055 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 30.479
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 24.999 25.775 26.551 27.328 28.105 28.882 29.660 30.438
12.3— 22.655 23.430 24.205 24.980 25.756 26.532 27.308 28085 28 862 29.640 30.418
12.4— 22.636 23.411 24.186 24.961 25.736 26.512 27.289 28.065 28.842 29.620 30.398

12.5— 22.618 23.392 24.167 24.942 25.717 26.493 27.269 28.045 28.822 29.599 30.377
12.6—- 22.599 23.373 24.148 24.922 25.698 26.473 27.249 28.025 28.802 29.579 30.356
12.7— 22.580 23.354 24.129 24.903 25.678 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 29.538 30.315
12.9— 22.542 23.316 24.090 24.864 25.639 26.414 27.189 27.965 28.741 29.517 30.294

13.0— 22.523 23.297 24.070 24.844 25.619 26.394 27.169 27.944 28.720 29.496 30.273
13.1 — 22.504 23.277 24.051 24.825 25.599 26.373 27.148 27.924 28.699 29.475 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 25.559 26.333 27.107 27.882 28.658 29.433 30.209
13.4— 22.446 23.219 23.992 24.765 25.538 26.312 27.087 27.861 28.637 29.412 30.188

13.5— 22.427 23.199 23.972 24.745 25.518 26.292 27.066 27.841 28.615 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 23.159 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 25.457 26.230 27.003 27.777 28.552 29.326 30.102
13.9— 22 347 23.119 23.891 24.663 25.436 26.209 26.982 27.756 28.530 29.305 30.080

14.0— 22.327 23.099 23.870 24.643 25.415 26.188 26.961 27.735 28.509 29.283 30.058
14.1 — 22.307 23.078 23.850 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 24.580 25.352 26.124 26.897 27.670 28.443 29.217 29.991
14.4— 22.246 23.017 23.788 24.559 25.331 26.103 26.875 27.648 28.421 29.195 29.969
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Table I (cont.)

Density anomaly 7(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

14.5—- 22.226 22.996 23.767 24.538 25.310 26.081 26.854 27.626 28.399 29.173 29.947
14.6— 22.205 22.975 23.746 24.517 25.288 26.060 26.832 27.604 28.377 29.151 29.924
14.7— 22.184 22.954 23.725 24.496 25.267 26.038 26.810 27.582 28.355 29.128 29.902
14.8— 22.164 22.933 23.704 24.474 25.245 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

1 5.0— 22.122 22.891 23.661 24.431 25.202 25.973 26.744 27.516 28.288 29.061 29.834
1 5.1 — 22.101 22.870 23.640 24.410 25.180 25.951 26.722 27.493 28.265 29.038 29.811
15.2—- 22.079 22.848 23.618 24.388 25.158 25.929 26.700 27.471 28.243 29.015 29.788
15.3—- 22.058 22.827 23.596 24.366 25.136 25.906 26.677 27.448 28.220 28.992 29.765
1 5.4— 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 25.862 26.632 27.403 28.174 28.946 29.718
15.6—- 21.994 22.762 23.531 24.300 25.069 25.839 26.610 27.380 28.151 28.923 29.695
15.7 — 21.972 22.740 23.509 24.278 25.047 25.817 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 24.211 24.979 25.748 26.518 27.288 28.058 28.829 29.600
16.1 — 21.884 22.652 23.420 24.188 24.957 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 29.553
16.3— 21.840 22.607 23.375 24.143 24.911 25.679 26.449 27.218 27.988 28.758 29.529
16.4— 21.818 22.585 23.352 24.120 24.888 25.656 26.425 27.194 27.964 28.734 29.505

16.5— 21.795 22.562 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 25.610 26.378 27.147 27.916 28.686 29.456
16.7 — 21.750 22.517 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 23.214 23.981 24.748 25.515 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— 21.613 22.378 23.144 23.910 24.677 25.444 26.211 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— 21.519 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 27.598 28.366 29.134

18.0—- 21.448 22.212 22.977 23.742 24.507 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 25.124 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— 21.255 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 25.022 25.787 26.552 27.317 28.083 28.850
19.1 — 21.181 21.943 22.706 23.469 24.233 24.997 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 24.945 25.710 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

19.5— 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 22.579 23.342 24.104 24.868 25.631 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 22.528 23.290 24.053 24.816 25.579 26.343 27.107 27.871 28.637
19.9 — 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 Y(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 21.715 22.476 23.238 24.000 24.763 25.526 26.290 27.053 27.818 28.583
20 1 — 20.928 21 689 22.450 23.212 23.974 24.737 25.499 26 263 27.027 27.791 28.555
20.2— 20.903 21.663 22.424 23.186 23948 24.710 25.473 26.236 27.000 27.764 28.528
20.3— 20 877 21 637 22 398 23.160 23 921 24.684 25.446 26.209 26.973 27.736 28.501
20 4— 20 851 21.61 1 22.372 23 133 23.895 24.657 25.419 26.182 26.945 27.709 28.473

20.5— 20 825 21 585 22 346 23 107 23.868 24.630 25.392 26.155 26.918 27.682 28.446
20 6— 20.799 21.559 22.319 23.080 23.842 24.603 25.365 26.128 26.891 27.654 28.418
20.7—- 20 773 21 533 22.293 23.054 23.815 24.576 25.338 26.101 26.864 27.627 28.391
20.8— 20 746 21.506 22.266 23.027 23.788 24.549 25 31 1 26.074 26.836 27.599 28.363
20.9— 20 720 21.480 22.240 23.000 23.761 24.522 25.284 26.046 26.809 27.572 28.335

21.0—- 20.694 21.453 22,213 22.973 23.734 24.495 25.257 26.019 26.781 27.544 28.307
21.1 — 20.667 21.427 22.186 22.947 23.707 24.468 25.229 25.991 26.754 27.516 28.279
21 2—- 20.641 21.400 22.159 22.920 23.680 24.441 25.202 25.964 26.726 27.488 28.251
21.3—- 20.614 21.373 22 133 22.892 23.653 24.413 25.174 25.936 26.698 27.460 28.223
21.4— 20.587 21.346 22.106 22 865 23.625 24.386 25.147 25.908 26.670 27.432 28.195

21 5— 20.560 21.319 22.078 22.838 23 598 24.358 25.119 25.880 26.642 27.404 28.167
21.6—- 20.534 21.292 22.051 22.811 23.570 24.331 25.091 25.852 26.614 27.376 28.138
21.7—- 20.507 21.265 22.024 22.783 23.543 24.303 25.063 25.824 26.586 27.348 28.1 IO
21.8— 20.479 21.238 21.997 22.756 23.515 24.275 25.036 25.796 26.558 27.319 28.081
21.9— 20.452 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 — 20.398 21.156 21.914 22.673 23.432 24.191 24.951 25.712 26.472 27.234 27.995
22.2— 20.370 21.128 21.886 22.645 23.404 24.163 24.923 25.683 26.444 27.205 27.967
22.3— 20.343 21.100 21.858 22.617 23.376 24.135 24.895 25.655 26.415 27.176 27.938
22.4— 20.315 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 22.533 23.291 24.050 24.809 25.569 26.329 27.089 27.850
22.7— 20.232 20.989 21.747 22.504 23.263 24.021 24.780 25.540 26.300 27.060 27.821
22.8— 20.204 20.961 21.718 22.476 23.234 23.993 24.752 25.511 26.271 27.031 27.792
22.9— 20.176 20.933 21.690 22.448 23.206 23.964 24.723 25.482 26.242 27.002 27.762

23.0—- 20.148 20.905 21.662 22.419 23.177 23.935 24.694 25.453 26.213 26.973 27.733
23 1 — 20 120 20.876 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 24.636 25.395 26.154 26.914 27.674
23.3— 20.063 20.820 21.576 22.333 23.091 23.848 24.607 25.365 26.124 26.884 27.644
23.4— 20.035 20.791 21.547 22.304 23.062 23.819 24.577 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 25.277 26.036 26.795 27.555
23 7— 19.949 20.705 21.461 22.217 22.974 23.732 24.489 25.247 26.006 26.765 27.525
23.8— 19.921 20.676 21.432 22.188 22.945 23.702 24.460 25.218 25.976 26.735 27.494
23.9— 19.892 20.647 21.403 22.1 59 22.916 23.673 24.430 25.188 25.946 26.705 27.464

24.0— 19.863 20 618 21.374 22.130 22.886 23.643 24.400 25.158 25.916 26.675 27.434
24.1—- 19.834 20.589 21.344 22.100 22.857 23.613 24.371 25.128 25.886 26,645 27,404
24.2— 19.805 20.560 21.315 22.071 22.827 23.584 24.341 25.098 25.856 26.615 27.373
24.3—- 19.776 20.530 21.286 22.041 22.797 23.554 24.311 25.068 25.826 26.584 27.343
24.4— 19.746 20.501 21.256 22.012 22.768 23.524 24.281 25.038 25.796 26.554 27.312

24.5— 19.717 20.472 21.227 21 982 22.738 23.494 24.251 25.008 25.765 26.523 27.282
24.6— 19.688 20.442 21.197 21.952 22.708 23.464 24.220 24.977 25.735 26.493 27.251
24.7 — 19.658 20.413 21.167 21.922 22.678 23.434 24.190 24.947 25.704 26.462 27.220
24.8— 19.629 20.383 21.137 21.892 22.648 23.404 24.160 24.917 25.674 26.431 27.189
24.9- 19.599 20.353 21.108 21.862 22.618 23.373 24.130 24.886 25.643 26.401 27.158

25 0 - 19 569 20.323 21 078 21.832 22.587 23.343 24.099 24.855 25.612 26.370 27 127
25.1—- 19.540 20.293 21.048 21.802 22.557 23.313 24.068 24.825 25.582 26.339 27.096
25.2— 19.510 20.263 21 017 21.772 22.527 23.282 24.038 24.794 25.551 26.308 27.065
25 3 - 19.480 20.233 20 987 21.742 22 496 23.252 24.007 24.763 25.520 26.277 27.034
25.4—- 19.450 20.203 20.957 21.711 22.466 23 221 23.976 24.732 25.489 26.245 27.003
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Table I (cont.)

Density anomaly 7(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

25.5 - 19.420 20.173 20.927 21 681 22.435 23.190 23.945 24.701 25.457 26.214 26.971
25.6 - 19 390 20.143 20.896 21 650 22.405 23.159 23.915 24.670 25.426 26.183 26 940
25 7-— 19.359 20.112 20.866 21.620 22.374 23.128 23.883 24.639 25.395 26.151 26 908
25.8- — 19.329 20.082 20.835 21.589 22.343 23.097 23.852 24.608 25.364 26 120 26.877
25.9— 19.299 20.051 20.804 21.558 22.312 23.066 23.821 24.576 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 22.250 23.004 23.759 24.514 25.269 26.025 26.781
26 2 - 19.207 19.959 20.712 21.465 22 219 22.973 23.727 24.482 25.237 25.993 26.750
26.3 - 19.176 19.928 20.681 21.434 22.188 22.941 23.696 24.451 25.206 25.961 26.718
26.4— 19.145 19.897 20.650 21 403 22.156 22.910 23.664 24.419 25.174 25.929 26.686

26.5 - 19.114 19.866 20.619 21.372 22.125 22.878 23.633 24.387 25.142 25.897 26.653
26.6 - 19.084 19.835 20.588 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 25.833 26 589
26.8— 19.021 19.773 20.525 21.277 22.030 22.784 23.537 24.291 25.046 25.801 26 557
26.9— 18.990 19.742 20.494 21.246 21.999 22.752 23.505 24.259 25.014 25.769 26.524

27.0— 18.959 19.710 20 462 21.214 21.967 22.720 23.473 24.227 24.982 25.736 26.492
27.1 — 18.928 19.679 20.430 21.182 21.935 22.688 23.441 24 195 24.949 25.704 26.459
27.2 - 18.896 19.647 20.399 21.151 21.903 22.656 23.409 24.163 24.917 25.671 26.426
27.3-— 18.865 19.616 20.367 21.119 21.871 22.624 23.377 24.130 24.884 25.639 26.394
27.4— 18.833 19.584 20.335 21.087 21.839 22.592 23.344 24.098 24.852 25.606 26.361

27.5— 18.801 19.552 20.303 21.055 21.807 22.559 23.312 24.065 24.819 25.573 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 — 18.738 19.488 20.239 20.991 21.742 22.494 23.247 24.000 24.754 25.508 26.262
27.8— 18.706 19.456 20.207 20.958 21.710 22.462 23.215 23.967 24.721 25.475 26.229
27.9— 18.674 19.424 20.175 20.926 21.678 22.429 23.182 23.935 24.688 25.442 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 — 18.610 19.360 20.110 20.861 21.612 22.364 23.116 23.869 24.622 25.375 26.129
28.2— 18.578 19.328 20.078 20.829 21.580 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— 18.513 19.263 20.013 20.763 21.514 22.266 23.017 23.770 24.522 25.275 26.029

28.5— 18.481 19.230 19.980 20.731 21.481 22.233 22.984 23.736 24.489 25.242 25.995
28.6— 18.448 19.198 19.947 20.698 21.448 22.199 22.951 23.703 24.455 25.208 25.962
28.7— 18.416 19.165 19.915 20.665 21.415 22.166 22.918 23.670 24.422 25.175 25.928
28.8— 18.383 19.132 19.882 20.632 21.382 22.133 22.884 23.636 24.388 25.141 25.894
28.9—- 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 22.817 23.569 24.321 25.073 25.826
29.1 — 18,285 19.033 19.783 20.532 21.282 22.033 22.784 23.535 24.287 25.039 25.792
29.2 - 18.252 19.000 19.749 20.499 21.249 21.999 22.750 23.502 24.253 25.006 25.758
29.3 - 18.219 18.967 19.716 20.466 21.216 21.966 22.717 23.468 24.219 24.971 25.724
29.4— 18.185 18.934 19.683 20.432 21.182 21.932 22.683 23.434 24.185 24.937 25.690

29.5— 18.152 18.901 19.650 20.399 21.148 21.898 22.649 23.400 24.151 24.903 25.655
29.6-— 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
29.8— 18.052 18.800 19 549 20.298 21.047 21.797 22.547 23.298 24.049 24.800 25.552
29.9—- 18 019 18.767 19.515 20.264 21.013 21.763 22.513 23.263 24.014 24.766 25.518

30.0— 17 985 18.733 19.481 20.230 20.979 21.729 22.479 23.229 23.980 24.731 25.483
30.1 — 17.952 18.699 19.448 20.196 20.945 21.694 22.444 23.195 23.945 24.696 25.448
30.2—- 17.918 18.666 19.414 20.162 20.91 1 21.660 22.410 23.160 23.911 24.662 25.413
30.3—- 17.884 18.632 19 380 20.128 20.877 21.626 22.375 23.126 23.876 24.627 25.378
30.4—- 17.850 18.598 19.346 20.094 20.842 21.591 22.341 23.091 23.841 24.592 25.344

30.5—- 17.817 18.564 19.311 20.060 20.808 21.557 22.306 23.056 23.807 24.557 25.308
30.6— 17.783 18 530 19.277 20.025 20.774 21.522 22.272 23.021 23.772 24.522 25.273
30.7 - 17.749 18.496 19.243 19.991 20.739 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 20.670 21.418 22.167 22.917 23.667 24.417 25.168
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Table I (cont.)

Density anomaly Y(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—- 17.577 18.324 19.071 19.818 20.566 21.314 22.062 22.811 23.561 24.311 25061
31.3— 17.543 18.289 19.036 19.783 20.531 21.279 22.027 22.776 23.526 24.275 25.026
31.4— 17.508 18.254 19.001 19.748 20.496 21.244 21.992 22.741 23.490 24.240 24.990

31.5—- 17.473 18.220 18.966 19.713 20.461 21.208 21.957 22.705 23.455 24.204 24.954
31.6— 17.439 18.185 18.931 19.678 20.425 21.173 21.921 22.670 23.419 24.169 24.919
31.7—- 17.404 18.150 18.896 19.643 20.390 21.138 21.886 22.635 23383 24.133 24.883
31.8—- 17.369 18.115 18.861 19.608 20.355 21.103 21.850 22.599 23.348 24.097 24.847
31.9— 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 19.537 20.284 21.032 21.779 22.528 23.276 24.025 24.775
32.1 — 17.264 18.010 18.756 19.502 20.249 20.996 21.744 22.492 23.240 23.989 24.739
32.2— 17.229 17.974 18.720 19.466 20.213 20.960 21.708 22.456 23.204 23.953 24.703
32.3— 17.194 17.939 18.685 19.431 20.178 20.925 21.672 22.420 23.168 23.917 24.666
32.4- 17.158 17.904 18.649 19.395 20.142 20.889 21.636 22.384 23.132 23.881 24.630

32.5— 17.123 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 18.578 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— 17.017 17.761 18.507 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 23.662 24.411
33.1 — 16.910 17.654 18.399 19.144 19.890 20.636 21.383 22.130 22.877 23.625 24.374
33.2—- 16.874 17.618 18.363 19.108 19.854 20.600 21.346 22.093 22.841 23.589 24.337
3Ó.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— 16.802 17.546 18.291 19.036 19.781 20.527 21.273 22.020 22.767 23.515 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— 16.730 17.474 18.218 18.963 19.708 20.454 21.200 21.946 22.693 23.441 24.189
33.7— 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 17.401 18.145 18 890 19.635 20.380 21.126 21.872 22.619 23.367 24.114
33.9— 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 18.072 18816 19.561 20.306 21.052 21.798 22.545 23.292 24.040
34.1 — 16.548 17.291 18.035 18.780 19.524 20.270 21.015 21.761 22.508 23.255 24.002
34.2 — 16.511 17.255 17.999 18743 19.487 20.232 20.978 21.724 22.470 23.217 23.965
34.3— 16.475 17.218 17.962 18706 19.450 20.195 20.941 21.687 22.433 23.180 23.927
34.4— 16.438 17.181 17.925 18669 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 18595 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 22.283 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— 16.254 16.996 17.739 18483 19.227 19.971 20.716 21.461 22.207 22.953 23.700

35.0— 16.217 16.959 17.702 18446 19.189 19.934 20.678 21.424 22.169 22.915 23.662
35.1—- 16.179 16.922 17.665 18408 19.152 19.896 20.641 21.386 22.131 22.877 23.624
35.2— 16.142 16.885 17.627 18.371 19.1 14 19.858 20.603 21.348 22.093 22.839 23.586
35.3— 16.105 16.847 17.590 18.333 19.077 19.821 20.565 21.310 22.055 22.801 23.547
35.4--- 16.067 16.810 17.552 18.295 19.039 19.783 20.527 21.272 22.017 22.763 23.509

35.5— 16.030 16.772 17.515 18.258 19.001 19.745 20.489 21.234 21.979 22.725 23.471
35.6— 15.993 16.735 17.477 18.220 18.963 19.707 20.451 21.196 21.941 22.636 23.432
35.7— 15.955 16.697 17.439 18.182 18.925 19.669 20.413 21.157 21.902 22.648 23.394
35.8— 15.917 16.659 17.401 18.144 18.887 19.631 20.375 21.119 21.864 22.609 23.355
35.9— 15.880 16.621 17.364 18.106 18.849 19.593 20.336 21.081 21.826 22.571 23.316

36.0— 15.842 16.584 17.326 18.068 18.811 19.554 20.298 21.042 21.787 22.532 23.278
36.1 — 15.804 16.546 17.288 18.030 18.773 19.516 20.260 21.004 21.748 22.493 23.239
36.2 - 15.766 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— 15.690 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 II

Specific volume anomaly ô(S,t,0) [IO-8 m3Ag] at atmospheric pressure

Y(S,t,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 - 2534.2 2524.2 2514.3 2504.3 2494.4 2484 4 2474.5 2464.5 2454.6 2444.63.0---- 2434.7 2424.8 2414.8 2404.9 2394.9 2385.0 2375.1 2365.2 2355.2 2345.34.0--- 2335 4 2325.5 2315.6 2305.6 2295.7 2285.8 2275.9 2266.0 2256.1 2246.25.0--- 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 2048.57 0 — 2038.7 2028.8 2018.9 2009.1 1999.2 1989.4 1979.5 1969.7 1959.8 1950.08.0 --- 1940.1 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 1753.510.0---- 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 1557.812.0 - 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 2 994.6 984.9 975.318.0---- 965.6 956.0 946.3 936.7 927.0 917.4 907 8 898.1 888.5 878.819 0---- 869.2 859.6 850 0 840.3 830.7 821.1 811 .5 801 .9 792.2 782.620.0---- 773.0 763 4 753.8 744.2 734.6 725.0 715.4 705.8 696.2 686.6
21.0--- 677.0 667.4 657.8 648.2 638.6 629.0 619.5 609.9 600.3 590.722.0 - 581 .2 571.6 562.0 552.4 542.9 533 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 .2 161.7 152.2 142.7 133.2 123.7 114.327.0 104.8 95.3 85.8 76.3 66.9 57,4 47.9 38.5 29.0 19.528.0 - 10.1 0.6 -8.9 -18.3 -27.8 -37.2 -46.7 — 56.1 -65.6 -75.029.0 - -84.5 -93 9 -103.4 — 112.8 -122.2 -131.7 -141.1 -150.5 -160.0 -169.430.0--- -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 -357.632.0 —- -367.0 -376.4 -385.8 -395.1 -404.5 -413.9 -423.3 -432.7 -442.0 -451 .433.0 - -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 <5 (S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 30.0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
380.3 380.1 379.9 379.7 379.5 379.3 379.2 379.1 378.9 378.8_1.... -0 2 -0 2 -0 2 -0.2 -0.2 -0. 1 -0. 1 -0. 1 -0.1 -0. 1
-77.2 -77.2 -77 2 — 77.3 -77.3 — 77.3 -77.3 -77.4 -77.4 -77.4

383.2 382.9 382.5 382.2 381 .9 381.6 381.3 381.0 380.8 380.5
-0 - -0.4 -0.3 -0 3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2

-76 8 -76.9 -76.9 -76.9 -77.0 -77.0 -77.0 -77.1 -77. 1 -77. 1

383.2 383.6 384.0 384.4 384.8 385.2 385.6 386.1 386.5 387.0
0--- 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5

-76.8 -76.8 -76.8 -76.8 -76.7 -76.7 -76.7 -76.6 -76.6 -76.6

387.5 388.0 388.5 389.1 389.6 390.1 390.7 391.3 391.9 392.51.... 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6
-76.6 -76.5 -76.5 -76.5 -76.4 -76.4 -76.4 — 76.4 -76.3 -76.3

393.1 393.7 394.4 395.0 395.7 396.4 397.1 397.8 398.5 399.22--- 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
-76.3 -76.2 -76.2 -76.2 -76.2 -76. 1 -76.1 -76. 1 -76.1 -76.0

400.0 400.7 401.5 402.3 403.1 403.9 404.7 405.5 406.3 407.23---- 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9
-76.0 -76.0 -75.9 -75.9 -75.9 -75.9 -75.8 -75.8 -75.8 -75.8

408.1 408.9 409.8 410.7 411.6 412.6 413.5 414.4 415.4 416.44--- 0.9 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0
-75.7 -75.7 -75.7 -75.7 -75.6 -75.6 -75.6 -75.6 -75.5 -75.5

417.3 418.3 419.3 420.4 421 .4 422.4 423.5 424.5 425.6 426.75---- 1.0 1.0 1.0 1.0 1.0 1. 1 1. 1 1. 1 1.1 1.1
-75.5 -75.5 -75.4 -75.4 -75.4 -75.4 -75.4 -75.3 -75.3 -75.3

6---- 427.8 428.9 430.0 431.2 432.3 433.5 434.6 435.8 437.0 438.2
1. 1 1.1 1.1 1.1 1.2 1.2 1.2 1.2 1.2 1.2

-75.3 -75.2 -75.2 -75.2 -75.2 -75. 1 -75.1 -75.1 -75.1 -75.1

439.4 440.6 441.8 443.1 444.3 445.6 446.9 448.1 449.4 450.77--- 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3
-75.0 -75.0 -75.0 -75.0 -75.0 -74.9 -74.9 -74.9 -74.9 -74.8

8--- 452.1 453.4 454.7 456.1 457.4 458.8 460.2 461.6 463.0 464.4
1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4

-74.8 -74.8 -74.8 -74.8 -74.7 -74.7 -74.7 -74.7 -74.7 -74.6

465.8 467.3 468.7 470.2 471 .6 473.1 474.6 476.1 477.6 479.19--- 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
-74.6 -74.6 -74.6 -74.6 -74.5 -74.5 -74.5 -74.5 -74.5 -74.5

10 - 480.6 482.2 483.7 485.3 486.8 488.4 490.0 491 .6 493.2 494.8
1.5 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6

-74.4 -74.4 -74.4 -74.4 -74.4 -74.3 -74.3 -74.3 -74.3 -74.3

11 - - 496.4 498.1 499.7 501.4 503.1 504.7 506.4 508.1 509.8 511.5
1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7

-74.2 — 74.2 -74.2 -74.2 -74.2 -74.2 -74. 1 -74.1 -74. 1 -74. 1

12 —- 513.3 515.0 516.8 518.5 520.3 522.0 523.8 525.6 527.4 529.2
1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8

-74. 1 -74. 1 -74.0 -74.0 — 74.0 -74.0 -74.0 -74.0 -73.9 -73.9

13 — - 531.1 532.9 534.7 536.6 538.5 540.3 542.2 544.1 546.0 547.9
1.8 1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

-73.9 -73.9 -73.9 -73.9 -73.8 -73.8 -73.8 -73.8 -73.8 -73.8
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Table III (cont.)

Specific volume anomaly 5(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

Sr 30 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14---- 549.8 551.7 553.7 555.6 557.6 559.6 561.5 563.5 565.5 567.5
7.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0

— 73.8 -73.7 -73.7 -73.7 -73.7 -73.7 -73.7 -73.6 -73.6 -73.6

15---- 569.5 571.5 573.6 575.6 577.6 579.7 581.8 583.8 585.9 588.0
2.0 2.0 2.0 2.0 2.7 2. 7 2.7 2.1 2.7 2.7

-73.6 -73.6 -73.6 -73.6 -73.5 -73.5 -73.5 -73.5 -73.5 -73.5

16 —- 590.1 592.2 594.4 596.5 598.6 600.8 602.9 605.1 607.3 609.4
2. ; 2. 1 2.1 2. 7 2. 7 2.2 2.2 2.2 2.2 2.2

-73.5 -73.4 -73.4 -73.4 -73.4 -73.4 -73.4 -73.4 -73,3 -73.3

17--- 611.6 613.8 616.0 618.3 620.5 622.1 625.0 627.2 629.5 631.7
2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3

-73.3 -73.3 -73.3 -73.3 -73.3 -73.3 -73.2 -73.2 -73.2 -73.2

18---- 634.0 636.3 638.6 640.9 643.2 645.6 647.9 650.2 652.6 654.9
2 3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4

-73.2 -73.2 -73.2 -73.2 -73.7 -73.7 -73.7 -73. 7 -73. 1 -73.7

19 — 657.3 659.7 662.0 664.4 666.8 669.2 671.7 674.1 676.5 679.0
2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.5

-73.1 -73.1 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0

20---- 681.4 683.9 686.3 688.8 691.3 693.8 696.3 698.8 701.3 703.8
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

-73.0 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9

21---- 706.4 708.9 711.5 714.0 716.6 719.2 721.8 724.3 726.9 729.6
2.5 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6

-72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8

22---- 732.2 734.8 737.4 740.1 742.7 745.4 748.0 750.7 753.4 756.1
2.6 2.6 2.6 2.6 2.7 2.7 2.7 2.7 2.7 2.7

-72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7

23 758.8 761.5 764.2 766.9 769.7 772.4 775.1 777.9 780.7 783.4
2. 7 2.7 2.7 2.7 2.7 2.7 2.8 2.S 2.8 2.8

-72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6

24---- 786.2 789.0 791.8 794.6 797.4 800.2 803.0 805.9 808.7 811.6
2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.9

-72.6 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5

25---- 814.4 817.3 820.1 823.0 825.9 828.8 831.7 834.6 837.5 840.5
2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9

-72.5 -72.5 -72.5 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4

26---- 843.4 846.3 849.3 852.3 855.2 858.2 861.2 864.2 867.2 870.2
2.9 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

-72.4 -72.4 -72.4 -72.4 -72.4 -72.3 -72.3 -72.3 -72.3 -72.3

27 - 873.2 876.2 879.2 882.3 885.3 888.3 891.4 894.5 897.5 900.3
3.0 3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7

-72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.2

28---- 903.7 906.8 909.9 913.0 916.1 919.3 922.4 925.5 928.7 931.8
3.1 3.1 3. ? 3. 7 3.7 3.7 3.7 3.7 3.2 3.2

-72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2

29---- 935.0 938.2 941.3 944.5 947.7 950.9 954.1 957.3 960.6 963.8
3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

-72.2 -72.2 -72.2 -72.2 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7
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Table III (cont.)

Specific volume anomaly Ô(S, t, 0) [IO 8 m3Ag] at atmospheric pressure

S= 31.0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

303.1 302.9 302.6 302.4 302.2 302.0 301.8 301 .7 301.5 301.4— 1--- -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0. 7 -o. ;
-77. 1 -77. 1 -77.1 -77. 1 -77.2 -77.2 -77.2 -77.3 -77.3 -77.3

306.4 306.0 305.6 305.3 304.9 304.6 304.3 304.0 303.7 303.4—o--- -0.4 -0.4 -0.4 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
-76.7 -76.8 -76.8 -76.8 -76.9 -76.9 -76.9 -77.0 -77.0 -77.0

306.4 306.8 307.2 307.6 308.1 308.5 309.0 309.4 309.9 310.40--- 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5
-76.7 -76.7 -76.7 -76.7 -76.6 -76.6 -76.6 -76.5 -76.5 -76.5

311.0 311.5 312.0 312.6 313.2 313.7 314.3 314.9 315.6 316.21--- 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
-76.5 -76.4 -76.4 -76.4 -76.3 -76.3 -76.3 -76.3 -76.2 -76.2

316.8 317.5 318.2 318.8 319.5 320.2 321.0 321.7 322.4 323.2
0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8

-76.2 -76.1 -76.1 -76.1 -76.1 -76.0 -76.0 -76.0 -76.0 -75.9

324.0 324.7 325.5 326.3 327.2 328.0 328.8 329.7 330.6 331.4
0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9

-75.9 -75.9 -75.9 -75.8 -75.8 -75.8 -75.7 -75.7 -75.7 -75.7

332.3 333.2 334.1 335.1 336.0 336.9 337.9 338.9 339.9 340.8
0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0

-75.6 -75.6 -75.6 -75.6 -75.5 -75.5 -75.5 -75.5 -75.5 -75.4

341.9 342.9 343.9 344.9 346.0 347.1 348.1 349.2 350.3 351.4
1.0 1.0 1.0 1. 1 1.1 1.1 1.1 1. 1 1.1 1. 1

-75.4 -75.4 -75.4 -75.3 -75.3 -75.3 -75.3 -75.2 -75.2 -75.2

6--- 352.5 353.7 354.8 356.0 357.1 358.3 359.5 360.7 361.9 363.1
1. 1 1.1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2

-75.2 -75.1 -75.1 -75.1 -75. 1 -75. 1 -75.0 -75.0 -75.0 -75.0

364.3 365.6 366.8 368.1 369.4 370.7 372.0 373.3 374.6 375.9
1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3

-75.0 — 74.9 -74.9 -74.9 -74.9 -74.8 -74.8 -74.8 -74.8 -74.8

8--- 377.2 378.6 379.9 381.3 382.7 384.1 385.5 386.9 388.3 389.8
1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4

-74.7 -74.7 -74.7 -74.7 -74.7 -74.6 — 74.6 -74.6 -74.6 -74.6

391.2 392.6 394.1 395.6 397.1 398.6 400.1 401.6 403.1 404.6
1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

-74.5 -74.5 -74.5 -74.5 -74.5 -74.4 -74.4 -74.4 -74.4 -74.4

10---- 406.2
1.6

407.7
1.6

409.3
1.6

410.9
1.6

412.5
1.6

414.1
1.6

415.7
1.6

417.3
1.6

418.9
1.6

420.6
1.6

-74.3 -74.3 -74.3 — 74.3 -74.3 -74.3 -74.2 -74.2 -74.2 -74.2

11 - 422.2
1.7

423.9
1.7

425.5
1.7

427.2
1.7

428.9
1.7

430.6
1.7

432.3
1.7

434.0
1.7

435.7
1.7

437.5
1.7

-74.2 -74. 1 -74. 1 -74.1 -74.1 -74.1 -74.1 -74.0 -74.0 -74.0

12---- 439.2 440.9 442.7 444.5 446.3 448.1 449.9 451.7 453.5 455.3
1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8

-74.0 -74.0 -74.0 -73.9 — 73.9 -73.9 — 73.9 -73.9 -73.9 -73.8

13 — 457.2 459.0 460.9 462.7 464.6 466.5 468.4 470.3 472.2 474.1
1.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

-73.8 -73.8 -73.8 -73.8 -73.8 -73.7 -73.7 -73. 7 -73.7 -73.7
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Table III (cont.)

Specific volume anomaly Ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 31 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14--- 476.1 478.0 480.0 481.9 483.9 485.9 487.9 489.9 491.9 493.9
1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

-73.7 -73.7 -73.6 -73.6 -73.6 -73.6 -73.6 -73.6 -73.6 -73.5

15--- 495.9 497.9 500.0 502.0 504.1 506.2 508.3 510.3 512.4 514.5
2.0 2.0 2.1 2.7 2.7 2.7 2.7 2.7 2.7 2.7

-73.5 -73.5 -73.5 -73.5 -73 5 -73.5 -73.4 -73.4 -73.4 -73.4

16---- 516.7 518.8 520.9 523.1 525.2 527.4 529.5 531.7 533.9 536.1
2.1 2.1 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2

-73.4 -73.4 -73.4 -73.3 -73.3 -73.3 -73.3 -73.3 -73.3 -73.3

17---- 538.3 540.5 542.7 545.0 547.2 549.5 551.7 554.0 556.3 558.5
2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3

-73.2 -73.2 -73.2 -73.2 -73.2 -73.2 -73.2 -73.2 -73.7 -73.7

18---- 560.8 563.1 565.4 567.8 570.1 572.4 574.8 577.1 579.5 581.8
2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4

-73.1 -73.1 -73.1 -73.7 -73.1 -73.7 -73.0 -73.0 -73.0 -73.0

19---- 584.2 586.6 589.0 591.4 593.8 596.2 598.7 601.1 603.5 606.0
2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.5 2.5

-73.0 -73.0 -73.0 -73.0 -73.0 -72.9 -72.9 -72.9 -72.9 -72.9

20---- 608.5 610.9 613.4 615.9 618.4 620.9 623.4 625.9 628.4 631.0
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

-72.9 -72.9 -72.9 -72.9 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8

21 — 633.5 636.1 638.6 641.2 643.8 646.4 649.0 651.6 654.2 656.8
2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6

-72.8 -72.8 -72,8 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7

22 - 659.4 662.1 664.7 667.4 670.0 672.7 675.4 678.0 680.7 683.4
2.6 2.6 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

-72.7 -72.7 -72.7 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6

23 - - 686.1 688.8 691.6 694.3 697.0 699.8 702.5 705.3 708.1 710.9
2.7 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8 2.8

-72.6 -72.6 -72.6 -72.6 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5

24 - 713.6 716.4 719.2 722.0 724.9 727.7 730.5 733.4 736.2 739.1
2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.9 2.9

-72.5 -72.5 -72.5 -72.5 -72.5 -72.4 -72.4 -72.4 -72.4 -72.4

25 741.9 744.8 747.7 750.6 753.5 756.4 759.3 762.2 765.1 768.1
2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9

-72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.3 -72.3 -72.3

26---- 771.0 774.0 776.9 779.9 782.9 785.8 788.8 791.8 794.8 797.8
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

-72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3

27---- 800.9 803.9 806.9 810.0 813.0 816.1 819.1 822.2 825.3 828.4
3.0 3.0 3.0 3.0 3.7 3.7 3.7 3.7 3.7 3.7

-72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2

28--- 831.5 834.6 837.7 840.8 843.9 847.1 850.2 853.3 856.5 859.7
3.1 3.1 3.1 3.7 3.7 3.7 3.7 3.2 3.2 3.2

-72.2 -72.2 -72.2 -72.2 -72.7 -72.7 -72.7 -72. 7 -72.7 -72.7

29 — - 862.8 866.0 869.2 872.4 875.6 878.8 882.0 885.2 888.4 891.7
3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

-72.1 -72.1 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.0
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Table III (cont.)

Specific volume anomaly <5 (S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 32 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

226.1 225.8 225.5 225.3 225.0 224.8 224.6 224.4 224.2 224.0— 1--- -0.3 -0.3 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2
— 76.9 -77.0 -77.0 -77.0 -77.1 -77.1 -77.1 -77.2 -77.2 -77.2

229.6 229.2 228.8 228.4 228.0 227.7 227.3 227.0 226.7 226.4
-o--- -0.4 -0.4 -0.4 -0.4 -0.4 -0.3 -0.3 -0.3 —0.3 -0.3

-7 6.6 -76.7 -76.7 -76.7 -76.8 -76.8 -76.8 -76.9 -76.9 -76.9

229.6 230.1 230.5 231.0 231.4 231.9 232.4 232.9 233.4 234.0o--- 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
-76.6 -76.6 -76.6 -76.6 -76.5 -76.5 -76.5 -76.4 -76.4 -76.4

234.5 235.1 235.6 236.2 236.8 237.4 238.1 238.7 239.3 240.01--- 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7
-76.4 -76.3 -76.3 -76.3 -76.2 -76.2 -76.2 -76.2 -76. 7 -76.1

240.7 241.4 242.0 242.8 243.5 244.2 245.0 245.7 246.5 247.32--- 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8
-76.1 -76.0 -76.0 -76.0 -76.0 -75.9 -75.9 -75.9 -75.9 -75.8

248.1 248.9 249.7 250.5 251 .4 252.2 253.1 254.0 254.9 255.83--- 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9
-75.8 -75.8 -75.8 -75.7 -75.7 -75.7 -75.7 -75.6 -75.6 -75.6

256.7 257.6 258.5 259.5 260.4 261.4 262.4 263.4 264.4 265.4
0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.0 7.0 1.0

-75.6 -75.5 -75.5 -75.5 -75.5 -75.4 -75.4 -75.4 -75.4 -75.3

266.5 267.5 268.5 269.6 270.7 271.8 272.9 274.0 275.1 276.25—- 1.0 1.1 1. 1 1.1 1.1 1. 1 1.1 7. 7 7.7 7.7
-75.3 -75.3 -75.3 -75.2 -75.2 -75.2 -75.2 -75.2 -75.1 -75.7

6- - 277.4 278.5 279.7 280.9 282.0 283.2 284.5 285.7 286.9 288.1
1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3

-75.1 -75.1 -75.0 -75.0 -75.0 -75.0 -74.9 -74.9 -74.9 -74.9

289.4 290.7 291.9 293.2 294.5 295.8 297.1 298.5 299.8 301.1
1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.4

-74.9 -74.8 -74.8 -74.8 -74.8 — 74.8 -74.7 -74.7 -74.7 -74.7

8---- 302.5 303.9 305.2 306.6 308.0 309.4 310.9 312.3 313.7 315.2
1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 7.5 7.5

-74.7 -74.6 -74.6 -74.6 -74.6 -74.6 -74.5 -74.5 -74.5 -74.5

316.7 318.1 319.6 321.1 322.6 324.1 325.6 327.2 328.7 330.3
1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.6 1.6

-74.5 -74.4 -74.4 -74.4 -74.4 -74.4 -74.3 -74.3 -74.3 -74.3

IO---- 331.8 333.4 335.0 336.6 338.2 339.8 341.4 343.1 344.7 346.4
1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 7.7 7.7

-74.3 -74.2 — 74.2 -74.2 -74.2 -74.2 -74.2 -74.1 -74. 7 -74.7

11---- 348.0 349.7 351.4 353.1 354.8 356.5 358.2 359.9 361.7 363.4
1.7 1.7 1.7 1.7 1.7 1.7 1.7 7.7 1.8 1.8

-74.1 -74.1 — 74.0 -74.0 -74.0 -74.0 -74.0 -74.0 -73.9 -73.9

12---- 365.2 367.0 368.8 370.5 372.3 374.1 376.0 377.8 379.6 381.5
1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9

-73.9 -73.9 — 73.9 -73.9 -73.8 -73.8 -73.8 -73.8 -73.8 -73.8

13---- 383.3 385.2 387.1 389.0 390.8 392.7 394.7 396.6 398.5 400.5
1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

-73.7 -73.7 -73.7 -73.7 -73.7 -73.7 -73.7 -73.6 -73.6 — 73.6
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3Ag] at atmospheric pressure

S= 32 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14---- 402.4 404.4 406.3 408.3 410.3 412.3 414.3 416.3 418.3 420.3
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

-73.6 -73.6 -73.6 -73.5 -73.5 -73.5 -73.5 -73.5 -73.5 -73.5

15---- 422.4 424.4 426.5 428.6 430.6 432.7 434.8 436.9 439.0 441.2
2.0 2.7 2.7 2.1 2.7 2.7 2. 7 2. 7 2.7 2.7

-73.4 -73.4 -73.4 -73.4 -73.4 -73.4 -73.4 -73.3 -73.3 -73.3

16--- 443.3 445.4 447.6 449.7 451.9 454.1 456.2 458.4 460.6 462.8
2.7 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2

-73.3 -73.3 -73.3 -73.3 -73.3 -73.2 -73.2 -73.2 -73.2 -73.2

17---- 465.1 467.3 469.5 471.8 474.0 476.3 478.5 480.8 483.1 485.4
2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.3

-73.2 -73.2 -73.1 -73.1 -73.7 -73.7 -73.7 -73.7 -73.7 -73.7

18—- 487.7 490.0 492.3 494.7 497.0 499.4 501.7 504.1 506.4 508.8
2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4 2.4

-73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -72.9

19---- 511.2 513.6 516.0 518.4 520.9 523.3 525.7 528.2 530.6 533.1
2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.5 2.5 2.5

-72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.8 -72.8 -72.8

20— 535.6 538.1 540.5 543.0 545.5 548.1 550.6 553.1 555.6 558.2
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.6

-72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.7 -72.7 -72.7 -72.7

21---- 560.8 563.3 565.9 568.5 571.1 573.6 576.3 578.9 581.5 584.1
2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6

-72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.6 -72.6 -72.6 -72.6

22---- 586.7 589.4 592.0 594.7 597.4 600.1 602.7 605.4 608.1 610.8
2.6 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

-72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.5 -72.5 -72.5 -72.5

23---- 613.6 616.3 619.0 621.8 624.5 627.3 630.0 632.8 635.6 638.4
2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8 2.8 2.8

-72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.4 -72.4 -72.4

24---- 641.2 644.0 646.8 649.6 652.4 655.2 658.1 660.9 663.8 666.7
2.8 2.8 2.6 2.8 2.8 2.8 2.9 2.9 2.9 2.9

-72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.3

25---- 669.5 672.4 675.3 678.2 681.1 684.0 686.9 689.9 692.8 695.7
2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 3.0

-72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3

26— 698.7 701.7 704.6 707.6 710.6 713.6 716.6 719.6 722.6 725.6
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

-72.3 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2

27--- 728.6 731.7 734.7 737.7 740.8 743.9 746.9 750.0 753.1 756.2
3.0 3.0 3.0 3. 7 3.7 3.7 3.1 3.7 3.7 3.7

-72.2 -72.2 -72.2 -72.2 -72.7 -72.7 -72.1 -72.7 -72.7 -72.7

28 — 759.3 762.4 765.5 768.6 771.8 774.9 778.1 781.2 784.4 787.5
3. 1 3.1 3.1 3. 7 3. 7 3.7 3.2 3.2 3.2 3.2

-72.1 -72.1 -72.1 -72. 7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.0

29---- 790.7 793.9 797.1 800.3 803.5 806.7 809.9 813.2 816.4 819.6
3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

-72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0
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Table III (cont.)

Specific volume anomaly Ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 33.0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

-1---
149.1
-0.3 

— 76.8

148.8
-0.3
-76.9

148.5
-0.3
-76.9

148.2
-0.3
-76.9

148.0
-0.3
-77.0

147.7
-0.2
-77.0

147.5
-0.2
-77.0

147.2
-0.2
-77.1

147.0
-0.2
-77.1

146.8
-0.2 
-77.1

-0—
153.0
-0.4
-76.5

152.5
-0.4
-76.6

152.1
-0.4
-76.6

151.7
-0.4
-76.6

151.3
-0.4
-76.7

150.9
-0.4
-76.7

150.5
-0.4
-76.7

150.1
-0.4
-76.8

149.8
-0.3
-76.8

149.5
-0.3
-76.8

0---- 153.0
0.5

-76.5

153.4
0.5

-76.5

153.9
0.5

-76.5

154.4
0.5

-76.5

154.9
0.5

-76.4

155.4
0.5

-76.4

155.9 
0.5 

— 76.4

156.5
0.5

-76.3

157.0
0.6

-76.3

157.6
0.6

-76.3

1 —
158.2

0.6
-76.3

158.7
0.6

-76.2

159.3
0.6

-76.2

160.0
0.6

-76.2

160.6
0.6 

-76.1

161.2
0.6 

-76.1

161.9
0.7

-76.1

162.5
0.7 

-76.1

163.2
0.7

-76.0

163.9
0.7

-76.0

2---- 164.6
0.7

-76.0

165.3
0.7

-76.0

166.0
0.7

-75.9

166.8
0.7

-75.9

167.5
0.8

-75.9

168.3
0.8

-75.8

169.0
0.8

-75.8

169.8
0.8

-75.8

170.6
0.8

-75.8

171.4
0.8

-75.7

3---- 172.3
0.8

-75.7

173.1
0.8

-75.7

173.9
0.9

-75.7

174.8
0.9

-75.6

175.7
0.9

-75.6

176.5
0.9

-75.6

177.4
0.9

-75.6

178.3
0.9

-75.5

179.3
0.9

-75.5

180.2
0.9

-75.5

4-... 181.1
1.0

-75.5

182.1
1.0

-75.4

183.0
1.0

-75.4

184.0
1.0

-75.4

185.0
1.0

-75.4

186.0
1.0

-75.3

187.0
1.0

-75.3

188.0
1.0

-75.3

189.0
1.0

-75.3

190.1
1.1

-75.2

5---- 191.1
1.1

-75.2

192.2
1.1

-75.2

193.3
1.1

-75.2

194.4
1.1 

-75.2

195.5
1. 1 

-75.1

196.6 
1.1 

-75.1

197.7 
1.1 

-75. 1

198.8
1.1 

-75.1

200.0
1.2

-75.0

201.1
1.2

-75.0

6---- 202.3
1.2

-75.0

203.5
1.2

-75.0

204.6
1.2

-75.0

205.8
1.2

-74.9

207.1
1.2

-74.9

208.3
1.2

-74.9

209.5
1.2

-74.9

210.7
1.3

-74.8

212.0
1.3

-74.8

213.3
1.3

-74.8

7.... 214.5
1.3

-74.8

215.8
1.3

-74.8

217.1
1.3

-74.7

218.4
1.3

-74.7

219.7
1.3

-74.7

221.1
1.3

-74.7

222.4
1.3

-74.7

223.7
1.4

-74.6

225.1
1.4

-74.6

226.5
1.4

-74.6

8---- 227.8
1.4

-74.6

229.2
1.4

-74.5

230.6
1.4

-74.5

232.0
1.4

-74.5

233.5
1.4

-74.5

234.9
1.4

-74.5

236.3
1.5

-74.4

237.8
1.5

-74.4

239.2
1.5

-74.4

240.7
1.5

-74.4

9- — 242.2
1.5

-74.4

243.7
1.5

-74.4

245.2
1.5

-74.3

246.7
1.5

-74.3

248.2
1.5

-74.3

249.8
1.5

-74.3

251.3
1.6

-74.3

252.9
1.6

-74.2

254.4
1.6

-74.2

256.0
1.6

-74.2

10---- 257.6
1.6

-74.2

259.2
1.6

-74.2

260.8
1.6 

-74.1

262.4
1.6 

-74.1

264.0 
1.6 

-74.1

265.6 
1.6 

-74.1

267.3
1.7 

-74.1

268.9
1.7 

-74.1

270.6
1.7

-74.0

272.3
1.7

-74.0

11---- 273.9
1.7

-74.0

275.6
1.7

-74.0

277.3
1.7

-74.0

279.0
1.7

-74.0

280.8
1.7

-73.9

282.5
1.7

-73.9

284.2
1.7

-73.9

286.0
1.8

-73.9

287.7
1.8

-73.9

289.5
1.8

-73.9

12 —- 291.3
1.8

-73.8

293.1
1.8

-73.8

294.9
1.8

-73.8

296.7
1.8

-73.8

298.5
1.8

-73.8

300.3
1.8 

-73.8

302.2
1.8

-73.7

304.0
1.9

-73.7

305.8
1.9

-73.7

307.7
1.9

-73.7

13 —- 309.6
1.9

-73.7

311.5
1.9

-73.7

313.4
1.9

-73.6

315.3
1.9

-73.6

317.2
1.9

-73.6

319.1
1.9

-73.6

321.0
1.9

-73.6

322.9
1.9

-73.6

324.9
2.0

-73.5

326.8
2.0

-73.5
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Table III (cont.)

Specific volume anomaly 5 (S, t, 0) [10~8 m3/kg] at atmospheric pressure

S= 33 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14—- 328.8 330.8 332.8 334.8 336.8 338.8 340.8 342.8 344.8 346.9
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.7

-73.5 -73.5 -73.5 -73.5 -73.5 -73.4 -73.4 -73.4 -73.4 -73.4

15— 348.9 351.0 353.1 355.2 357.2 359.3 361.5 363.6 365.7 367.8
2.1 2 1 2.1 2. 7 2.1 2.7 2.7 2.7 2.7 2.7

-73.4 -73.4 -73.3 -73.3 -73.3 -73.3 -73.3 -73.3 -73.3 -73.2

16---- 370.0 372.1 374.3 376.5 378.6 380.8 383.0 385.2 387.4 389.7
2.2 2.2 2.2 2,2 2.2 2.2 2.2 2.2 2.2 2.2

-73.2 — 73.2 -73.2 -73.2 -73.2 -73.2 -73.2 -73.7 -73.7 -73.7

17---- 391.9 394.1 396.4 398.6 400.9 403.2 405.4 407.7 410.0 412.3
2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3

-73.1 — 73.1 -73.1 -73. 7 -73.7 -73.0 -73.0 -73.0 -73.0 -73.0

18 — - 414.7 417.0 419.3 421.7 424.0 426.4 428.7 431.1 433.5 435.9
2.3 2.3 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4

-73.0 -73.0 -73.0 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9

19--.- 438.3 440.7 443.1 445.5 448.0 450.4 452.9 455.3 457.8 460.3
2.4 2.4 2.4 2.4 2.4 2.5 2.5 2.5 2.5 2.5

-72.9 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.5 -72.8 -72.8

20---- 462.8 465.2 467.7 470.3 472.8 475.3 477.8 480.4 482.9 485.5
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.6 2.6

-72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.6

21---- 488.0 490.6 493.2 495.8 498.4 501.0 503.6 506.2 508.9 511.5
2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6

-72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.5

22---- 514.1 516.8 519.5 522.1 524.8 527.5 530.2 532.9 535.6 538.3
2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

-72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5

23---- 541.0 543.8 546.5 549.3 552.0 554.8 557.6 560.3 563.1 565.9
2.7 2.7 2.7 2.8 2.8 2.5 2.5 2.5 2.8 2.8

-72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4

24---- 568.7 571.5 574.4 577.2 580.0 582.9 585.7 588.6 591.4 594.3
2.8 2.8 2.8 2.5 2.8 2.9 2.9 2.9 2.9 2.9

-72.4 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3

25--- 597.2 600.1 603.0 605.9 608.8 611.7 614.7 617.6 620.5 623.5
2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 3.0 3.0

-72.3 -72.3 -72.3 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2

26---- 626.4 629.4 632.4 635.4 638.4 641.3 644.4 647.4 650.4 653.4
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

-72.2 -72.2 -72.2 -72.2 -72.2 -72.7 -72.7 -72.7 -72.7 -72.7

27---- 656.4 659.5 662.5 665.6 668.7 671.7 674.8 677.9 681.0 684.1
3.0 3.0 3.1 3.7 3. 7 3. 7 3.7 3. 7 3.7 3.7

-72. 1 -72. 1 -72.1 -72. 7 -72. 7 -72.7 -72.7 -72.7 -72. 7 -72.0

28---- 687.2 690.3 693.4 696.6 699.7 702.8 706.0 709.2 712.3 715.5
3.1 3.1 3. 1 3. 7 3.7 3.2 3.2 3.2 3.2 3.2

-72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0

29---- 718.7 721.9 725.1 728.3 731.5 734.7 737.9 741.2 744.4 747.6
3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.3

-72.0 -72.0 -72.0 -72.0 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9
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Table III (cont.)

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

S= 34.0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

72.3 71.9 71.6 71.3 71.0 70.7 70.4 70.2 69.9 69.7— 1--- -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.2 -0.2 -0.2
-76.7 -76.8 -76.8 -76.8 -76.9 -76.9 -76.9 -77.0 -77.0 -77.0

76.4 76.0 75.5 75.1 74.6 74.2 73.8 73.4 73.0 72.6—o--- -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 —0.4 -0.4
-76.4 -76.5 -76.5 -76.5 -76.6 -76.6 -76.6 -76.7 -76.7 -76.7

76.4 76.9 77.4 77.9 78.5 79.0 79.6 80.1 80.7 81.3o--- 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6
-76.4 -76.4 -76.4 -76.4 -76.3 -76.3 -76.3 -76.2 -76.2 -76.2

1-— 81.9 82.5 83.1 83.8 84.4 85.1 85.8 86.5 87.2 87.9
0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7

-76.2 -76.1 -76.1 -76.1 -76.0 -76.0 -76.0 -76.0 -75.9 -75.9

88.6 89.4 90.1 90.9 91.6 92.4 93.2 94.0 94.9 95.72--- 0.7 0.8 0.8 0.8 0.8 0.8 0.6 0.8 0.8 0.8
-75.9 -75.9 -7 5.8 -75.8 -75.8 -75.8 -75.7 -75.7 -75.7 -75.6

96.5 97.4 98.3 99.2 100.0 101.0 101.9 102.8 103.7 104.73--- 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 7.0 7.0
-75.6 -75.6 -75.6 -75.5 -75.5 -75.5 -75.5 -75.4 -75.4 -75.4

105.7 106.6 107.6 108.6 109.6 110.6 111.7 112.7 113.8 114.8
1.0 1.0 1.0 1.0 1.0 1.0 7.0 7.7 7.7 7.7

-75.4 -75.3 -75.3 -75.3 -75.3 -75.3 -75.2 -75.2 -75.2 -75.2

115.9 117.0 118.1 119.2 120.3 121.5 122.6 123.8 124.9 126.1
7.7 7.7 7.7 7.7 7. 7 7.7 1.2 1.2 7.2 7.2

-75. 1 -75. 1 -75.1 -75.1 -75.0 -75.0 -75.0 -75.0 -75.0 -74.9

6---- 127.3 128.5 129.7 130.9 132.1 133.4 134.6 135.9 137.2 138.5
1.2 1.2 1.2 1.2 1.2 1.3 7.3 7.3 7.3 7.3

-74.9 -74.9 -74.9 -74.8 -74.8 -74.8 -74.8 -74.8 -74.7 -74.7

139.8 141.1 142.4 143.7 145.0 146.4 147.7 149.1 150.5 151.9
1.3 1.3 1.3 1.3 1.3 1.4 1.4 1.4 1.4 7.4

-74.7 -74.7 -74.6 -74.6 -74.6 -74.6 -74.6 -74.5 -74.5 -74.5

8---- 153.3 154.7 156.1 157.5 159.0 160.4 161.9 163.4 164.8 166.3
1.4 1.4 1.4 1.4 1.5 1.5 7.5 7.5 7.5 7.5

— 74.5 -74.5 -74.4 -74.4 -74.4 -74.4 -74.4 -74.3 -74.3 -74.3

167.8 169.3 170.9 172.4 173.9 175.5 177.0 178.6 180.2 181.8
1.5 1.5 1.5 1.5 1.6 1.6 1.6 7.6 7.6 7.6

-74.3 -74.3 -74.3 -74.2 -74.2 -74.2 -74.2 -74.2 -74.7 -74.7

10---- 183.4 185.0 186.6 188.3 189.9 191.5 193.2 194.9 196.6 198.2
1.6 7.6 1.6 1.6 7.7 7.7 7.7 7.7 7.7 7.7

-74.1 — 74.1 -74.1 -74.0 -74.0 -74.0 -74.0 -74.0 -74.0 -73.9

11---- 199.9 201.7 203.4 205.1 206.8 208.6 210.3 212.1 213.9 215.7
7.7 7.7 7.7 7.7 7.7 1.8 1.8 1.8 1.8 1.8

-73.9 — 73.9 -73.9 -73.9 -73.9 -73.8 -73.8 -73.8 -73.8 -73.8

12---- 217.5 219.3 221.1 222.9 224.7 226.6 228.4 230.3 232.1 234.0
1.8 1.8 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9

-73.8 -73.7 -73.7 -73.7 -73.7 -73.7 -73.7 -73.6 -73.6 -73.6

13---- 235.9 237.8 239.7 241.6 243.5 245.5 247.4 249.4 251.3 253.3
1.9 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0

-73.6 -73.6 -73.6 -73.5 -73.5 -73.5 -73.5 -73.5 -73.5 -73.5
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3Ag] at atmospheric pressure

S= 34 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14---- 255.3
2.0

257.3
2.0

259.3
2.0

261.3
2.0

263.3
2.0

265.3
2.0

267.3
2.0

269.4
2.1

271.4
2. 1

273.5
2. 7

-73.4 -73.4 -73.4 -73.4 — 73.4 -73.4 -73.4 -73.3 -73.3 -73.3

15---- 275.6
2.1

277.6 
2.1

279.7 
2.1

281.8
2. 1

283.9
2. 1

286.0
2.1

288.2
2. 1

290.3 
2. ;

292.4
2.1

294.6
2.2

-73.3 -73.3 -73.3 -73.3 -73.2 -73.2 -73.2 -73.2 -73.2 -73.2

16- - 296.7
2.2

298.9
2.2

301.1
2.2

303.3
2.2

305.5
2.2

307.7
2.2

309.9
2.2

312.1
2.2

314.3
2.2

316.5
2.2

-73.2 -73.1 -73.1 -73.1 — 73.1 -73. 1 — 73.1 — 73.1 — 73.1 -73.0

17--- 318.8 321.0 323.3 325.6 327.8 330.1 332.4 334.7 337.0 339.4
2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3

-73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -72.9 -72.9 -72.9

18— 341.7 344.0 346.4 348.7 351.1 353.5 355.8 358.2 360.6 363.0
2.3 2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4

-72.9 -72.9 -72.9 -72.9 -72.9 -72.8 -72.8 -72.8 -72.8 -72.8

19 — 365.4
2.4

367.9
2.4

370.3
2.4

372.7
2.4

375.2
2.5

377.6
2.5

380.1
2.5

382.6
2.5

385.0
2.5

387.5
2.5

-72.8 -72.8 -72.8 -72.8 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7

20 — - 390.0 392.5 395.0 397.5 400.1 402.6 405.1 407.7 410.3 412.8
2.5 2.5 2.5 2.5 2.5 2.5 2.6 2.6 2.6 2.6

-72.7 -72.7 -72.7 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6

21—- 415.4 418.0 420.6 423.2 425.8 428.4 431.0 433.7 436.3 438.9
2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.7

-72.6 -72.6 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5

22 — 441.6 444.3 446.9 449.6 452.3 455.0 457.7 460.4 463.1 465.9
2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

-72.5 -72.5 -72.5 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4

23 - 468.6
2.7

471.3
2.8

474.1
2.8

476.9
2.8

479.6
2.8

482.4
2.8

485.2
2.8

488.0
2.8

490.8
2.8

493.6
2.8

-72.4 -72.4 -72.4 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3

24 496.4 499.2 502.0 504.9 507.7 510.6 513.4 516.3 519.2 522.0
2.8 2.8 2.8 2.8 2.9 2.9 2.9 2.9 2.9 2.9

-72.3 -72.3 -72.3 -72.3 -72.3 -72.2 -72.2 -72.2 -72.2 -72.2

25—- 524.9 527.8 530.7 533.7 536.6 539.5 542.4 545.4 548.3 551.3
2.9 2.9 2.9 2.9 2.9 2.9 2.9 3.0 3.0 3.0

-72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.1 -72. r -72.1

26 554.3 557.2 560.2 563.2 566.2 569.2 572.2 575.2 578.3 581.3
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

-72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1

27---- 584.3 587.4 590.4 593.5 596.6 599.6 602.7 605.8 608.9 612.0
3.0 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3. ; 3. /

-72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0

28 615.2 618.3 621.4 624.5 627.7 630.8 634.0 637.2 640.3 643.5
3.1 3.1 3.1 3.1 3.2 3.2 3.2 3.2 3.2 3.2

-72.0 -72.0 -72.0 -72.0 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9

29- — 646.7 649.9 653.1 656.3 659.5 662.8 666.0 669.2 672.5 675.7
3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.3 3.3

-71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO-8 m3Ag] at atmospheric pressure

S= 35.0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
-4.5 -4.8 -5.2 -5.5 -5.9 -6.2 -6.5 -6.8 -7.1 -7.4-1--- -0.4 -0.4 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3
-76.6 -76.7 -76.7 -76.7 -76.8 -76.8 -76.8 -76.9 -76.9 -76.9

0.0 -0.5 -1.0 -1.5 -1.9 -2.4 -2.8 -3.3 -3.7 -4.1
-0- — -0.5 -0.5 -0.5 -0.5 -0.5 -0.4 -0.4 -0.4 -0.4 -0.4

-76.3 -76.4 -76.4 -76.4 -76.5 -76.5 — 76.5 -76.6 -76.6 -76.6
0.0 0.5 1.0 1.6 2.1 2.7 3.3 3.9 4.5 5.10---- 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.6 0.6

-76.3 -76.3 -76.3 -76.3 -76.2 -76.2 -76.2 -76. 1 -76. 1 -76.1
5.7 6.4 7.0 7.7 8.4 9.1 9.8 10.5 11.2 12.01 — 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8

-76. 1 -76.0 -76.0 -76.0 -76.0 -75.9 -75.9 -75.9 -75.8 -75.8

12.7 13.5 14.3 15.1 15.9 16.7 17.5 18.3 19.2 20.12---- 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 0.9
-75.8 -75.8 -75.7 -75.7 -75.7 -75.7 -75.6 -75.6 -75.6 -75.6

20.9 21.8 22.7 23.6 24.5 25.5 26.4 27.4 28.3 29.33---- 0.9 0.9 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0
-75.5 -75.5 -75.5 -75.5 -75.4 -75.4 -75.4 -75.4 -75.3 -75.3

30.3 31.3 32.3 33.3 34.3 35.4 36.4 37.5 38.6 39.74--- 1.0 1.0 1.0 1.0 1.0 1.1 1. 1 1.1 1.1 1. 1
-75.3 -75.3 -75.2 -75.2 -75.2 -75.2 -75.1 -75.1 -75.1 -75.1

40.8 41.9 43.0 44.1 45.3 46.4 47.6 48.8 50.0 51.25--., 1.1 1.1 1. 1 1.1 1.2 1.2 1.2 1.2 1.2 1.2
-75.0 -75.0 -75.0 -75.0 -75.0 -74.9 -74.9 -74.9 -74.9 -74.8

52.4 53.6 54.8 56.1 57.3 58.6 59.9 61.1 62.4 63.76--- 1.2 1.2 1.2 1.3 1.3 1.3 1.3 1.3 1.3 1.3
-74.8 -74.8 -74.8 -74.8 -74.7 -74.7 -74.7 -74.7 -74.6 -74.6

65.1 66.4 67.7 69.1 70.4 71 .8 73.2 74.6 76.0 77.47--- 1.3 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4 1.4
-74.6 -74.6 -74.6 -74.5 -74.5 -74.5 — 74.5 -74.5 -74.4 -74.4

78.8 80.2 81.7 83.1 84.6 86.0 87.5 89.0 90.5 92.08--- 1.4 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
-74.4 -74.4 -74.4 -74.3 -74.3 -74.3 -74.3 -74.3 -74.2 -74.2

93.5 95.1 96.6 98.2 99.7 101.3 102.9 104.5 106.1 107.79--- 1.5 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
-74.2 -74.2 -74.2 -74.2 -74. 1 -74. 1 -74.1 -74. 1 -74. 1 -74.0

10---- 109.3 110.9 112.6 114.2 115.9 117.5 119.2 120.9 122.6 124.3
1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.7

-74.0 -74.0 -74.0 -74.0 -74.0 -73.9 -73.9 -73.9 -73.9 -73.9
126.0 127.7 129.5 131.2 133.0 134.7 136.5 138.3 140.1 141.9

1.7 1.7 1.7 1.8 1.8 1.8 1.8 1.8 1.8 1.8
-73.8 -73.8 -73.8 -73.8 — 73.8 -73.8 -73.7 -73.7 -73.7 -73.7

12- - 143.7 145.5 147.3 149.2 151.0 152.9 154.8 156.6 158.5 160.4
1.8 1.8 1.8 1.8 1.9 1.9 1.9 1.9 1.9 1.9

-73.7 -73.7 -73.6 -73.6 -73.6 -73.6 -73.6 -73.6 -73.6 -73.5

162.3 164.2 166.1 168.1 170.0 172.0 173.9 175.9 177.9 179.8l«S"-- 1.9 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0
-73.5 -73.5 -73.5 -73.5 -73.5 — 73.4 -73.4 -73.4 -73.4 -73.4
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 35 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14---- 181.8 183.8 185.9 187.9 189.9 191.9 194.0 196.0 198.1 200.2
2.0 2.0 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7

-73.4 -73.4 -73.3 -73.3 -73.3 -73.3 -73.3 -73.3 -73.3 -73.2

15--- 202.3 204.4 206.5 208.6 210.7 212.8 215.0 217.1 219.2 221.4
2.1 2.1 2.1 2.1 2.7 2.7 2.7 2.2 2.2 2.2

-73.2 — 73.2 -73.2 -73.2 -73.2 -73.2 -73.7 -73.7 -73.7 -73.7

16 - 223.6 225.8 227.9 230.1 232.3 234.6 236.8 239.0 241.3 243.5
2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.3

-73.1 -73.1 -73.1 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0

17---- 245.8 248.0 250.3 252.6 254.9 257.2 259.5 261.8 264.1 266.4
2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3

-73.0 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.8

18---- 268.8 271.1 273.5 275.9 278.2 280.6 283.0 285.4 287.8 290.2
2.3 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4

-72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.7 -72.7

19---- 292.6 295.1 297.5 300.0 302.4 304.9 307.4 309.8 312.3 314.8
2.4 2.4 2.4 2.5 2.5 2.5 2.5 2.5 2.5 2.5

-72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.6 -72.6 -72.6

20---- 317.3 319.8 322.4 324.9 327.4 330.0 332.5 335.1 337.7 340.2
2.5 2.5 2.5 2.5 2.5 2.6 2.6 2.6 2.6 2.6

-72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.5 -72.5 -72.5 -72.5

21---- 342.8 345.4 348.0 350.6 353.3 355.9 358.5 361.2 363.8 366.5
2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.7 2.7 2.7

-72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.4 -72.4 -72.4 -72.4

22---- 369.1 371.8 374.5 377.2 379.9 382.6 385.3 388.0 390.7 393.5
2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

-72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.3 -72.3 -72.3 -72.3

23---- 396.2 399.0 401.7 404.5 407.3 410.1 412.9 415.7 418.5 421.3
2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8

-72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.2 -72.2 -72.2

24---- 424.1 426.9 429.8 432.6 435.5 438.3 441.2 444.1 446.9 449.8
2.8 2.8 2.8 2.9 2.9 2.9 2.9 2.9 2.9 2.9

-72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.1

25---- 452.7 455.6 458.6 461.5 464.4 467.3 470.3 473.2 476.2 479.2
2.9 2.9 2.9 2.9 2.9 2.9 3.0 3.0 3.0 3.0

-72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.7 -72.7 -72.7 -72.7

26- — 482.1 485.1 488.1 491.1 494.1 497.1 500.1 503.2 506.2 509.2
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

-72. 1 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0

27---- 512.3 515.3 518.4 521.5 524.6 527.6 530.7 533.8 536.9 540.1
3.1 3.1 3.1 3.1 3.1 3.1 3.7 3.7 3.7 3.7

-72.0 -72.0 -72.0 -72.0 -72.0 -71.9 -71.9 -71.9 -71.9 -71.9

28---- 543.2 546.3 549.4 552.6 555.7 558.9 562.1 565.2 568.4 571.6
3.1 3.1 3.1 3.2 3.2 3.2 3.2 3.2 3.2 3.2

-71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9

29 - 574.8 578.0 581.2 584.4 587.6 590.9 594.1 597.4 600.6 603.9
3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.3 3.3 3.3

-71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8

144



Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 36.0

T 0.0 0.1 0.2 0.3 0.4 OS 0.6 0.7 0.8 0.9

-1 -
-81.1
-0.4
-76.5

-81.5
-0.4 
-76.6

-81.9
-0.4
-76.6

-82.3
-0.4
-76.6

-82.7
-0.4
-76.7

-83.0
-0.3
-76.7

-83.3
-0.3
-76.7

-83.7
-0.3
-76.8

-84.0
-0.3
-76.8

-84.3
-0.3
-76.8

—0---
-76.3
-0.5
-76.3

-76.9
-0.5
-76.3

—77 A
-0.5 
-76.3

-77.9
-0.5
-76.3

-78.4
-0.5
-76.4

-78.9
-0.5
-76.4

-79.4
-0.5
-76.4

-79.8
-0.4
-76.5

-80.3
-0.4
-76.5

-80.7
-0.4
-76.5

0---- -76.3
0.5

-76.3

-75.8
0.6 

-76.2

-75.2
0.6

-76.2

-74.7
0.6

-76.2

-74.1 
0.6 

-76. 1

-73.5
0.6 

-76.1

-72.9 
0.6 

-76. ?

-72.3 
0.6 

-76.1

-71.6
0.6

-76.0

-71 .0
0.7

-76.0

1_._. -70.3
0.7

-76.0

-69.6
0.7

-75.9

-69.0
0.7

-75.9

-68.3
0.7

-75.9

-67.6
0.7

-75.9

-66.8
0.7

-75.8

-66.1
0.7

-75.8

-65.4
0.8

-75.8

-64.6
0.8

-75.8

-63.8
0.8

-75.7

2 - -63.1
0.8

-75.7

-62.3
0.8

-75.7

-61.5
0.8

-75.6

-60.6
0.8

-75.6

-59.8
0.8

-75.6

-59.0
0.9

-75.6

-58.1
0.9

-75.5

-57.3
0.9

-75.5

-56.4
0.9

-75.5

-55.5
0.9

-75.5

3---- -54.6
0.9

-75.4

-53.7
0.9

-75.4

-52.8
0.9

-75.4

-51.8
0.9

-75.4

-50.9
1.0

-75.3

-49.9
1.0

-75.3

-49.0
1.0

-75.3

-48.0
1.0

-75.3

-47.0
7.0

-75.2

-46.0
7.0

-75.2

4_... -45.0
1.0

-75.2

-44.0
1.0

-75.2

-42.9 
1.0 

-75. 1

-41.9
1.1 

-75. 1

-40.8
1. 1 

-75.1

-39.8
7. 7 

-75. /

-38.7 
1.1 

-75.1

-37.6
1.1

-75.0

-36.5
1.1

-75.0

-35.4
7.7

-75.0

5- — -34.3
1.1 

-75.0

-33.1
1. 1 

-74.9

-32.0
1.2

-74.9

-30.8
1.2

-74.9

-29.7
1.2

-74.9

-28.5
1.2

-74.8

-27.3
1.2

-74.8

-26.1
1.2

-74.8

-24.9
1.2

-74.8

-23.7
7.2

-74.8

6---- -22.4
1.2

-74.7

-21.2
1.3

-74.7

-19.9
1.3

-74.7

-18.7
1.3

-74.7

-17.4
1.3

-74.7

-16.1
1.3

-74.6

-14.8
1.3

-74.6

-13.5
1.3

-74.6

-12.2
1.3

-74.6

-10.9
1.3

-74.5

7---- -9.5
1.3

-74.5

-8.2
1.4

-74.5

-6.8 
1.4 

-74.5

-5.5
1.4

-74.5

-4.1 
1.4 

— 74.4

-2.7
1.4

-74.4

-1.3
1.4

-74.4

0.1
1.4

-74.4

1.5 
1.4 

-74.4

2.9
1.4

-74.3

8---- 4.4
1.4 

-74.3

5.8
1.5

-74.3

7.3
1.5

-74.3

8.8
1.5

-74.3

10.2
1.5

-74.2

11.7
1.5

-74.2

13.2
1.5

-74.2

14.7
1.5

-74.2

16.3
7.5

-74.2

17.8 
7.5 

— 74. 7

9---- 19.3
1.5 

-74.1

20.9
1.6 

-74.1

22.4
1.6 

-74. 1

24.0
1.6 

-74.1

25.6 
1.6 

-74.1

27.2
1.6

-74.0

28.8
1.6

-74.0

30.4
1.6

-74.0

32.0
7.6

-74.0

33.6
7.6

-74.0

IO---- 35.3
1.6

-73.9

36.9
1.7

-73.9

38.6
1.7

-73.9

40.2
1.7

-73.9

41.9
1.7

-73.9

43.6
1.7

-73.9

45.3
1.7

-73.8

47.0
1.7

-73.8

48.7 
7.7 

— 73.8

50.4
7.7

-73.9

11---- 52.2
1.7 

-73.8

53.9
1.8

-73.8

55.7
1.8

-73.7

57.4
1.8

-73.7

59.2
1.8

-73.7

61.0
1.8

-73.7

62.8
1.8

-73.7

64.6
1.8

-73.7

66.4
1.8

-73.6

68.2
1.8

-73.6

12---- 70.0
1.8

-73.6

71.9 
1.8 

-73.6

73.7
1.9

-73.6

75.6
1.9

-73.6

77.4 
1.9 

-73.5

79.3
1.9

-73.5

81.2
1.9

-73.5

83.1
1.9

-73.5

85.0
7.9

-73.5

86.9
7.9

-73.5

13---- 88.8
1.9

-73.4

90.7
1.9

-73.4

92.7
1.9

-73.4

94.6
2.0

-73.4

96.6
2.0

-73.4

98 5
2.0

-73.4

100.5
2.0

-73.4

102.5
2.0

-73.3

104.5
2.0

-73.3

106.5
2.0

-73.3
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Table III (cont.)

Specific volume anomaly Ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 36 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14---- 108.5 110.5 112.5 114.6 116.6 118.7 120.7 122.8 124.9 127.0
2.0 2.0 2.0 2.0 2.1 2. 1 2. 7 2. 7 2. 7 2.7

-73.3 -73.3 -73.3 -73.3 -73.2 -73.2 -73.2 -73.2 -73.2 -73.2

15--- 129.0 131.2 133.3 135.4 137.5 139.7 141 .8 144.0 146.1 148.3
2.7 2.1 2.1 2. 1 2.7 2. 1 2.2 2.2 2.2 2.2

-73.2 -73.1 -73.1 -73. 1 -73.1 -73.1 -73. 7 -73. 7 -73.0 -73.0

16 — 150.5 152.7 154.9 157.1 159.3 161.5 163.8 166.0 168.3 170.5
2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3

-73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -72.9 -72.9 -72.9 -72.9

17---- 172.8 175.1 177.4 179.7 182.0 184.3 186.6 188.9 191.3 193.6
2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.4

-72.9 -72.9 -72.9 -72.9 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8

18 — - 195.9 198.3 200.7 203.1 205.4 207.8 210.2 212.6 215.1 217.5
2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4

-72.8 -72.8 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7

19---- 219.9 222.4 224.8 227.3 229.8 232.2 234.7 237.2 239.7 242.2
2.4 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

-72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.5

20---- 244.7 247.3 249.8 252.3 254.9 257.4 260.0 262.6 265.1 267.7
2.5 2.5 2.5 2.5 2.6 2.6 2.6 2.6 2.6 2.6

-72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.4

21---- 270.3 272.9 275.5 278.2 280.8 283.4 286.1 288.7 291.4 294.1
2.6 2.6 2.6 2.6 2.6 2.6 2.7 2.7 2.7 2.7

-72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.3

22---- 296.7 299.4 302.1 304.8 307.5 310.2 313.0 315.7 318.4 321.2
2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.8

-72.3 -72.3 -72.3 — 72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3

23 323.9 326.7 329.4 332.2 335.0 337.8 340.6 343.4 346.2 349.0
2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8

-72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2

24---- 351.9 354.7 357.6 360.4 363.3 366.1 369.0 371.9 374.8 377.7
2.8 2.8 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9

-72.2 -72. 1 -72. 1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1

25---- 380.6 383.5 386.4 389.4 392.3 395.2 398.2 401.2 404.1 407.1
2.9 2.9 2.9 2.9 2.9 3.0 3.0 3.0 3.0 3.0

-72.1 -72. 1 -72.1 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0

26---- 410.1 413.1 416.1 419.1 422.1 425.1 428.1 431.2 434.2 437.2
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.7

-72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -71.9 -71.9 -71.9 -71.9

27---- 440.3 443.4 446.4 449.5 452.6 455.7 458.8 461.9 465.0 468.1
3. 1 3.1 3.1 3.1 3.1 3. 1 3.7 3.7 3.7 3. /

-71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9

28---- 471.3 474.4 477.5 480.7 483.9 487.0 490.2 493.4 496.6 499.7
3.1 3.1 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

— 71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8

29 - - 503.0 506.2 509.4 512.6 515.8 519.1 522.3 525.6 528.8 532.1
3.2 3.2 3.2 3.2 3.2 3.2 3.3 3.3 3.3 3.3

-71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.7 -71.7 -71.7 -77.7
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Table III (cont.)

Specific volume anomaly Ö(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 37 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
-157.7 -158.1 -158.5 -1589 -159.3 -159.7 -160.1 -160.4 -160.8 -161.1

-1---- -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -0.3 -0.3 -0.3
-76.5 -76.5 -76.5 -76.5 -76.6 -76.6 -76.6 -76.7 -76.7 -76.7

-152.6 -153.2 -153.7 -154.3 -154.8 -155.3 -155.8 -156.3 -156.8 -157.2
-0---- -0.6 -0.6 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.5 -0.4

-76.2 -76.2 -76.2 -76.2 -76.3 -76.3 -76.3 -76.4 -76.4 -76.4

-152.6 -152.0 -151.4 -150.8 -150,2 -149.6 -149.0 -148.3 -147.6 -147.0
0--- 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.7

-76.2 -76.1 -76.1 -76.1 -76.0 -76.0 -76.0 -76.0 -75.9 -75.9

-146.3 -145.6 -144.9 -144.2 -143.4 -142.7 -141.9 -141.1 -140.4 -139.6
1---- 0.7 0.7 0. 7 0.7 0.7 0.8 0.8 0.8 0.8 0.8

-75.9 -75.8 -75.8 -75.8 -75.8 -75.7 -75.7 -75.7 -75.7 -75.6
-138.8 -137.9 -137.1 -136.3 -135.4 -134.5 -133.7 -132.8 -131.9 -131.0

2---- 0.8 0.8 0.8 0.9 0.9 0.9 0.9 0.9 0.9 0.9
-75.6 -75.6 -75.6 -75.5 -75.5 -75.5 -75.5 -75.4 -75.4 -75.4

-130.0 -129.1 -128.2 -127.2 -126.2 -125.3 -124.3 -123.3 -122.3 -121.2
3- — 0.9 0.9 1.0 1.0 1.0 1.0 1.0 7.0 7.0 7.0

-75.4 -75.3 -75.3 -75.3 -75.3 -75.2 -75.2 -75.2 -75.2 -75. 7

-120.2 -119.1 — 118.1 -117.0 -115.9 -114.8 -113.7 -112.6 -111.5 -110.44_... 1.0 1.1 1.1 1.1 1.1 1.1 7. 7 7.7 7. 7 7. 7
-75.1 -75.1 -75.1 -75.0 -75.0 -75.0 -75.0 -74.9 -74.9 -74.9

-109.2 -108.1 -106.9 -105.7 -104.5 -103.3 -102.1 -100.9 -99.7 -98.4
5--- 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3

-74.9 -74.9 -74.8 -74.8 -74.8 -74.8 -74.7 -74.7 -74.7 -74.7

-97.2 -95.9 -94.6 -93.4 -92.1 -90.8 -89.4 -88.1 -86.8 -85.4
6---- 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 7.4

-74.7 -74.6 -74.6 -74.6 -74.6 -74.5 -74.5 -74.5 -74.5 -74.5

-84.1 -82.7 -81.3 -79.9 -78.5 —77.1 -75.7 -74.3 -72.8 -71.4
7 - - 1.4 1.4 1.4 1.4 1.4 1.4 7.4 7,4 7.4 7.5

-74.4 -74.4 -74.4 -74.4 -74.4 -74.3 -74.3 -74.3 -74.3 -74.3

-69.9 -68.5 -67.0 -65.5 -64.0 -62.5 -61.0 -59.4 -57.9 -56.4
8---- 1.5 1.5 1.5 1.5 1.5 1.5 1.5 7.5 7.5 1.6

-74.2 -74.2 -74.2 — 74.2 -74.2 -74. 1 -74.1 -74.7 -74.7 -74. 1

-54.8 -53.2 -51.6 -50.1 -48.5 -46.9 -45.2 -43.6 -42.0 -40.39---- 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 7.7
-74.0 -74.0 -74.0 -74.0 -74.0 -74.0 -73.9 -73.9 -73.9 -73.9

-38.7 -37.0 -35.3 -33.7 -32.0 -30.3 -28.5 -26.8 -25.1 -23.3
10---- 1.7 1.7 1.7 1.7 1.7 1.7 7.7 7.7 7.7 1.8

-73.9 -73.8 -73.8 -73.8 -73.8 -73.8 — 73.8 -73.7 -73.7 -73.7

-21.6 -19.8 -18.1 -16.3 -14.5 -12.7 -10.9 -9.1 -7.3 -5.4
11 ---- 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8

-73.7 -73.7 -73.7 -73.6 -73.6 -73.6 -73.6 -73.6 -73.6 -73.5

-3.6 -1.7 0.1 2.0 3.9 5.8 7.7 9.6 11.5 13.4
12---- 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9

-73.5 -73.5 -73.5 -73.5 -73.5 -73.4 -73.4 -73.4 -73.4 -73.4

13 - -
15.3 17.3 19.2 21.2 23.2 25.2 27.1 29.1 31.1 33.2

1.9 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
-73.4 -73.4 -73.3 -73.3 -73.3 -73.3 -73.3 -73.3 -73.3 -73.2
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Table III (cont.)

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

S= 37 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14---- 35.2 37.2 39.3 41.3 43.4 45.4 47.5 49.6 51.7 53.8
2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7 2.7 2.7

-73.2 -73.2 -73.2 -73.2 -73.2 -73.2 -73.7 -73.7 -73. 7 -73.7

15---- 55.9 58.0 60.1 62.3 64.4 66.6 68.7 70.9 73.1 75.3
2.7 2.1 2.7 2.7 2.2 2.2 2.2 2.2 2.2 2.2

-73.1 -73.1 -73.1 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0

16--- 77.5 79.7 81.9 84.1 86.3 88.6 90.8 93.1 95.4 97.6
2 2 2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3

-72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.8 -72.8

17 — - 99.9 102.2 104.5 106.8 109.1 111.4 113.8 116.1 118.5 120.8
2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4

-72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.7 -72.7 -72.7 -72.7

18 —- 123.2 125.6 127.9 130.3 132.7 135.1 137.5 140.0 142.4 144.8
2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4

-72.7 -72.7 -72.7 -72.7 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6

19---- 147.3 149.7 152.2 154.7 157.1 159.6 162.1 164.6 167.1 169.7
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

-72.6 -72.6 -72.6 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5

20---- 172.2 174.7 177.3 179.8 182.4 184.9 187.5 190.1 192.7 195.3
2.5 2.5 2.6 2.6 2.5 2.6 2.6 2.6 2.6 2.6

-72.5 -72.5 -72.5 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4

21---- 197.9 200.5 203.1 205.8 208.4 211.1 213.7 216.4 219.0 221.7
2.6 2.6 2.6 2.6 2.6 2.7 2.7 2.7 2.7 2.7

-72.4 -72.4 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3

22---- 224.4 227.1 229.8 232.5 235.2 237.9 240.7 243.4 246.2 248.9
2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.8 2.8

-72.3 -72.3 -72.3 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2

23--- 251.7 254.4 257.2 260.0 262.8 265.6 268.4 271.2 274.1 276.9
2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8

-72.2 -72.2 -72.2 -72.2 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1

24--- 279.7 282.6 285.4 288.3 291.2 294.0 296.9 299.8 302.7 305.6
2.8 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9

-72. 1 -72. 1 -72.1 -72. 7 -72.7 -72.0 -72.0 -72.0 -72.0 -72.0

25--- 308.5 311.5 314.4 317.3 320.3 323.2 326.2 329.1 332.1 335.1
2.9 2.9 2.9 2.9 3.0 3.0 3.0 3.0 3.0 3.0

-72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -77.9 -77.9

26- — 338.1 341.1 344.1 347.1 350.1 353.1 356.2 359.2 362.3 365.3
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.7 3.7

-71.9 -71.9 -71.9 -77.9 -77.9 -71.9 -77.9 -77.9 -77.9 -77.9

27- — 368.4 371.5 374.5 377.6 380.7 383.8 386.9 390.0 393.1 396.3
3.1 3. ? 3.7 3. 7 3.7 3.7 3.7 3.7 3.7 3.7

-71.9 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8

28 399.4 402.6 405.7 408.9 412.0 415.2 418.4 421.6 424.8 428.0
3.1 3. 7 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

-71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -77.7 -77.7 -77.7 -77.7

29 431.2 434.4 437.6 440.8 444.1 447.3 450.6 453.8 457.1 460.4
3.2 3.2 3.2 3.2 3.2 3.2 3.3 3.3 3.3 3.3

-71.7 -71.7 -77.7 — 77.7 -77.7 -77.7 -77.7 — 77.7 -77.7 -77.7
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 38.0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

-1 -
-234.1
-0.5
-76.4

-234.6
-0.5 
-76.4

-235.0
-0.4
-76.4

-235.5
-0.4
-76.4

-235.9
-0.4
-76.5

-236.3
-0.4
-76.5

-236.7
-0.4 
-76.5

-237.1
-0.4
-76.6

-237.5
-0.4
-76.6

-237.8
-0.3
-76.6

-0---
-228.8
-0.6 

-76 1

-229.3
-0.6 

-76 1

-229.9
-0.6 
-76. 1

-230.5
-0.6 
-76. 1

-231.0
-0.5
-76.2

-231.6
-0.5
-76.2

-232.1
-0.5
-76.2

-232.6
-0.5 
-76.3

-233.1
-0.5
-76.3

-233.6
-0.5
-76.3

0- -
-228.8

0.6 
-76.1

-228.2
0.6

-76.0

-227.5
0.6

-76.0

-226.9
0.6

-76.0

-226.3
0.7

-75.9

-225.6
0.7

-75.9

-224.9
0.7

-75.9

-224.3
0.7

-75.9

-223.6
0.7

-75.8

-222.9
0.7

-75.8

1----
-222.2

0.7
-75.8

-221.4
0.7

-75.8

-220.7
0.7

-75.7

-219.9
0.8

-75.7

-219.2
0.8

-75.7

-218.4
0.8

-75.6

-217.6
OS

-75.6

-216.8
0.8

-75.6

-216.0
O.S

-75.6

-215.2
0.8

-75.5

2---
-214.4

0.8
-75.5

-213.5
0.9

-75.5

-212.7
0.9

-75.5

-211.8
0.9

-75.4

-210.9
0.9

-75.4

-210.0
0.9

-75.4

-209.1
0.9

-75.4

-208.2
0.9

-75.3

-207.3
0.9

-75.3

-206.3
0.9

-75.3

3----
-205.4

1.0
-75.3

-204.4
7.0

-75.2

-203.5
1.0

-75.2

-202.5
7.0

-75.2

-201.5
7.0

-75.2

-200.5 
7.0 

-75.7

-199.5 
7.0 

-75.7

-198.4
7.0 

-75.7

-197.4
7.0 

-75.7

-196.4
7.7

-75.0

4_... -195.3 
7. 7 

-75.0

-194.2
7.7

-75.0

-193.1
7.7

-75.0

-192.1 
7, 7 

-75.0

-191.0 
7. 7 

-74.9

-189.8
7.7

-74.9

-188.7 
7. 7 

-74.9

-187.6
7.7

-74.9

-186.4
7.2

-74.8

-185.3
7.2

-74.8

5- -
-184.1

1.2
-74.8

-182.9
1.2

-74.8

-181.7
7.2

-74.7

-180.5
7.2

-74.7

-179.3
7.2

-74.7

-178.1
7.2

-74.7

-176.9
7.2

-74.7

-175.6
7.3

-74.6

-174.4
7.3

-74.6

-173.1
7.3

-74.6

6----
-171.8

1.3
-74.6

-170.5
1.3

-74.5

-169.2
1.3 

-74.5

-167.9
1.3

-74.5

-166.6
1.3

-74.5

-165.3
1.3

-74.5

-164.0
7.3

-74.4

-162.6
7.4

-74.4

-161.3 
7.4 

-74.4

-159.9
7.4

-74.4

7.... -158.5
1.4

-74.4

-157.1
1.4

-74.3

-155.7
1.4

-74.3

-154.3
7.4

-74.3

-152.9
7.4

-74.3

-151.5 
7.4 

-74.3

-150.0
7.4

-74.2

-148.6
7.5

-74.2

-147.1
7.5

-74.2

-145.7
7.5

-74.2

8---- -144.2
7.5

-74.2

-142.7
1.5

-74.1

-141.2 
7.5 

-74.1

-139.7
7.5 

-74. 7

-138.2
7.5

-74,7

-136.6
7.5

-74.7

-135.1
7.5

-74.0

-133.5
1.6

-74.0

-132.0
1.6

-74.0

-130.4
1.6

-74.0

9---- -128.8
1.6

-74.0

-127.3
1.6

-74.0

-125.7
1.6

-73.9

-124.1
1.6 

— 73.9

-122.4
1.6

-73.9

-120.8
1.6

-73.9

-119.2
1.6

-73.9

-117.5
7.7

-73.8

-115.9
7.7

-73.8

-114.2
7.7

-73.8

10----
-112.5

7.7
-73.8

-110.9
7.7

-73.8

-109.2
7.7 

— 73.8

-107.5
7.7

-73.7

-105.8
7.7

-73.7

-104.0
7.7

-73.7

-102.3
7.7

-73.7

-100.6
7.7

-73.7

-98.8
1.8

-73.7

-97.1
7.8

-73.6

11 ---
-95.3

1.8
-73.6

-93.5
1.8 

-73.6

-91.7
1.8

-73.6

-89.9
1.8

-73.6

-88.1
1.8 

-73.6

-86.3
1.8

-73.5

-84.5
1.8

-73.5

-82.7
1.8

-73.5

-80.8
1.9

-73.5

-79.0
1.9

-73.5

12- -
—77.1

1.9
-73.5

-75.2
1.9 

-73.4

-73.4
1.9

-73.4

-71.5 
1.9 

-73.4

-69.6
1.9

-73.4

-67.7
1.9

-73.4

-65.8
1.9

-73.4

-63.8
1.9

-73.3

-61 .9 
1.9 

-73.3

-60.0
1.9

-73.3

13-
-58.0

2.0
-73.3

-56.1
2.0

-73.3

-54.1
2.0

-73.3

-52.1
2.0

-73.3

-50.1
2.0

-73.2

-48.1
2.0

-73.2

-46.1
2.0

-73.2

-44.1
2.0

-73.2

-42.1
2.0

-73.2

-40.1
2.0

-73.2
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 38 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14—- -38.0 -36.0 -33.9 -31.9 -29.8 -27.7 -25.6 -23.5 -21.4 -19.3
2.0 2.1 2 1 2.1 2.1 2.1 2.7 2. 7 2. 7 2. 7

-73.2 -73.1 -73.1 -73.1 -73.1 -73.1 -73.7 -73. 7 -73.0 -73.0

15 —- -17.2 —15.1 -12.9 -10.8 -8.6 -6.4 -4.3 -2.1 0.1 2.3
2.1 2. 1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2

-73.0 -73.0 -73.0 -73.0 -73.0 -72.9 -72.9 -72.9 -72.9 -72.9

16---- 4.5 6.7 9.0 11.2 13.5 15.7 18.0 20.2 22.5 24.8
2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3

-72.9 -72.9 -72.9 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8 -72.8

17 —- 27.1 29.4 31.7 34.0 36.4 38.7 41.0 43.4 45.7 48.1
2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4

-72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.7 -72.6

18 —- 50.5 52.9 55.3 57.7 60.1 62.5 64.9 67.3 69.8 72.2
2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.5

-72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.5 -72.5 -72.5

19— 74.7 77.2 79.6 82.1 84.6 87.1 89.6 92.1 94.6 97.2
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

-72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.4 -72.4 -72.4 -72.4

20—- 99.7 102.3 104.8 107.4 109.9 112.5 115.1 117.7 120.3 122.9
2.5 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6

-72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.3 -72.3 -72.3 -72.3

21—- 125.5 128.2 130.8 133.4 136.1 138.7 141.4 144.1 146.7 149.4
2.6 2.6 2.6 2.6 2.7 2.7 2.7 2.7 2.7 2.7

-72.3 -72.3 -72.3 — 72.3 -72.3 -72.3 -72.2 -72.2 -72.2 -72.2

22- — 152.1 154.8 157.5 160.3 163.0 165.7 168.5 171.2 174.0 176.7
2. 7 2.7 2.7 2.7 2.7 2.7 2.7 2.8 2.8 2.8

-72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72. 7 -72.1 -72.1 -72.1

23 — - 179.5 182.3 185.1 187.9 190.7 193.5 196.3 199.1 201.9 204.8
2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8

-72. 1 -72.1 -72. 1 -72.1 -72. 1 -72.1 -72.1 -72.1 -72.0 -72.0

24- — 207.6 210.5 213.4 216.2 219.1 222.0 224.9 227.8 230.7 233.6
2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9

-72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0

25 — 236.5 239.5 242.4 245.3 248.3 251.2 254.2 257.2 260.2 263.2
2.9 2.9 2.9 3.0 3.0 3.0 3.0 3.0 3.0 3.0

-71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9

26- — 266.2 269.2 272.2 275.2 278.2 281.3 284.3 287.3 290.4 293.5
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.7 3.7 3. '

-71.9 -71.9 -71.9 — 71.8 -71.8 — 71.8 -71.8 -71.8 -71.8 -71.8

27- — 296.5 299.6 302.7 305.8 308.9 312.0 315.1 318.2 321.3 324.5
3.1 3.1 3.1 3.1 3.1 3.7 3.7 3.7 3.7 3.7

-71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -77.7 -77.7 -77.7

28 — 327.6 330.8 333.9 337.1 340.3 343.4 346.6 349.8 353.0 356.2
3. 1 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2

-71.7 -71.7 -71.7 -71.7 -71.7 -71.7 -77.7 -71.7 -77.7 -77.7

29- —
359.4 362.7 365.9 369.1 372.4 375.6 378.9 382.1 385.4 388.7

3.2 3.2 3.2 3.2 3.2 3.3 3.3 3.3 3.3 3.3
-71.7 -71.7 -71.6 — 71.6 -71.6 -71.6 -71.6 -71.6 -71.6 -71.6
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3Ag] at atmospheric pressure

S= 39.0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
-310.5

-0.5
-76.3

-311.0
-0.5
-76.3

-311.4
-0.5
-76.3

-311.9
-0.5 
-76.3

-312.4
-0.4
-76.4

-312.8
-0.4
-76.4

-313.3
-0.4
-76.4

-313.7
—0.4
-76.5

-314.1
-0.4
-76.5

-314.5
-0.4
-76.5

-0----
-304.8
-0.6
-76.0

-305.4
-0.6
-76.0

-306.0
-0.6 

— 76.0

-306.6
—0.6 
-76.1

-307.2
-0.6 
-76. 1

-307.8
-0.6 
-76. 1

-308.4
-0.5 
-76.1

-308.9
-0.5
-76.2

-309.4
-0.5
-76.2

-310.0
-0.5
-76.2

0----
-304.8

0.6
-76.0

-304.2
0.6

-75.9

-303.5
0.7

-75.9

-302.9
0.7

-75.9

-302.2
0.7

-75.9

-301.5
0.7

-75.8

-300.8
0.7

-75.8

-300.1
0.7

-75.8

-299.4
0.7

-75.7

-298.7
0.7

-75.7

1- -
-297.9

0.8
-75.7

-297.2
0.8

-75.7

-296.4
0.8

-75.6

-295.6
0.8 

-75.6

-294.9
0.8

-75.6

-294.1
0.8

-75.6

-293.2
0.8

-75.5

-292.4
0.8

-75.5

-291.6 
0.8 

-75.5

-290.7
0.9

-75.5

2----
-289.9

0.9
-75.4

-289.0
0.9

-75.4

-288.1
0.9

-75.4

-287.2
0.9 

-75.4

-286.3
0.9

-75.3

-285.4
0.9

-75.3

-284.5
0.9

-75.3

-283.5
1.0

-75.3

-282.6
1.0

-75.2

-281.6
1.0

-75.2

3---
-280.7

1.0
-75.2

-279.7
1.0

-75.2

-278.7
1.0 

-75.1

-277.7 
1.0 

-75. 1

-276.7
1.0 

-75. 1

-275.6 
1.0 

-75. 1

-274.6
1.1

-75.0

-273.5
1.1

-75.0

-272.5
1.1

-75.0

-271 .4 
1.1 

-75.0

4----
-270.3 

1.1 
-74.9

-269 2
1.1

-74.9

-268.1
1.1

-74.9

-267.0
1.1

-74.9

-265.9
1. 1 

-74.8

-264.7
1.1

-74.8

-263.6
1.2

-74.8

-262.4
1.2

-74.8

-261.3 
1.2 

-74.8

-260.1
1.2

-74.7

5----
-258.9

1.2
-74.7

-257.7
1.2

-74.7

-256.5
1.2

-74.7

-255.3
1.2

-74.6

-254.0 
1.2 

-74.6

-252.8
1.3

-74.6

-251 .5 
1.3 

— 74.6

-250.3
1.3

-74.6

-249.0
1.3

-74.5

—247.7 
1.3 

-74.5

6----
-246.4

1.3 
— 74.5

-245.1
1.3

-74.5

-243.8
1.3 

— 74.4

-242.4
1.3

-74.4

-241.1
1.3

-74.4

-239.8
1.4

-74.4

-238.4
1.4

-74.4

-237.0
1.4

-74.3

-235.7
1.4

-74.3

-234.3
1.4

-74.3

7.... -232.9
1.4

-74.3

-231.5 
1.4 

-74.3

-230.0
1.4

-74.2

-228.6
1.4

-74.2

-227.2
1.4

-74.2

-225.7
1.5

-74.2

-224.3
1.5

-74.2

-222.8 
1.5 

-74.1

-221 .3 
1.5 

-74. 1

-219.8 
1.5 

-74. 1

8---
-218.3 

1.5 
-74.1

-216.8
1.5 

-74. 1

-215.3
1.5 

— 74.0

-213.8
1.5

-74.0

-212.2
1.5

-74.0

-210.7
1.6

-74.0

-209.1
1.6

-74.0

-207.6
1.6

-73.9

-206.0
1.6

-73.9

-204.4
1.6

-73.9

9---- -202.8
1.6

-73.9

-201.2
1.6

-73.9

-199.6
1.6 

— 73.9

-198.0
1.6

-73.8

-196.3
1.6 

-7 3.8

-194.7
1.7

-73.8

-193.0
1.7

-73.8

-191.4
1.7 

-7 3.8

-189.7
1.7

-73.7

-188.0
1.7

-73.7

10----
-186.3

1.7
-73.7

-184.6
1.7

-73.7

-182.9
1.7

-73.7

-181.2
1.7

-73.7

-179.5
1.7

-73.6

-177.7
1.7

-73.6

-176.0
1.8

-73.6

-174.2
1.8

-73.6

-172.5
1.8

-73.6

-170.7
1.8

-73.6

11 - -
-168.9

1.8
-73.5

-167.1
1.8

-73.5

-165.3
1.8

-73.5

-163.5
1.8

-73.5

-161.7
1.8

-73.5

-159.9
1.8

-73.5

-158.0
1.8

-73.4

-156.2
1.9

-73.4

-154.3
1.9

-73.4

-152.4
1.9

-73.4

12 -
-150.6 

1.9 
-73 4

-148.7
1.9

-73.4

-146.8
1.9

-73.3

-144.9
1.9

-73.3

-143.0
1.9

-73.3

-141.1
1.9

-73.3

-139.1
1.9

-73.3

-137.2
1.9

-73.3

-135.2
2.0

-73.3

-133.3
2.0

-73.2

13---
-131.3

2.0
-73.2

-129.3
2.0

-73.2

-127.4
2.0 

-73.2

-125.4
2.0

-73.2

-123.4
2.0

-73.2

-121 .4
2.0

-73.2

-119.4
2.0 

-73.1

-117.3 
2.0 

-73 1

-115.3 
2.0 

-73. 1

-113.2
2.7 

-73.7
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Table III (cont.)

Specific volume anomaly ô (S, t, 0) [IO 8 m3Ag] at atmospheric pressure

S= 39 .0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14—- -111.2 -109.1 -107.1 -105.0 -102.9 -100.8 -98.7 -96.6 -94.5 -92.3
2. 1 2.1 2.1 2. 1 2.1 2.1 2.1 2.1 2. 1 2.1

-73.1 -73.1 -73.1 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0 -73.0

15---- -90.2 -88.0 -85.9 -83.7 -81.6 -79.4 -77.2 -75.0 -72.8 -70.6
2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2

-72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.9 -72.8 -72.8 -72.8

16 —- -68.3 -66.1 -63.9 -61.6 -59.4 -57.1 -54.8 -52.5 -50.3 -48.0
2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.3

-72.8 -72.8 -72.8 -72.8 -72.8 -72.7 -72.7 -72.7 -72.7 -72.7

17 — -45.7 -43.3 -41.0 -38.7 -36.3 -34.0 -31.6 -29.3 -26.9 -24.5
2.3 2.3 2.3 2.3 2.3 2.4 2.4 2.4 2.4 2.4

-72.7 -72.7 -72.7 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6 -72.6

18 — -22.1 -19.7 -17.3 -14.9 -12.5 -10.1 -7.6 -5.2 -2.7 -0.3
2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.5 2.5 2.5

-72.6 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5 -72.5

19 — 2.2 4.7 7.1 9.6 12.1 14.6 17.2 19.7 22.2 24.8
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

-72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4 -72.4

20---- 27.3 29.9 32.4 35.0 37.6 40.2 42.8 45.4 48.0 50.6
2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6

-72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.3 -72.2

21—- 53.2 55.9 58.5 61.2 63.8 66.5 69.2 71.8 74.5 77.2
2.6 2.6 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

-72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2 -72.2

22----
79.9 82.6 85.4 88.1 90.8 93.6 96.3 99.1 101.8 104.6
2.7 2.7 2.7 2.7 2.7 2.8 2.8 2.8 2.8 2.8

-72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1 -72.1

23 -
107.4 110.2 113.0 115.8 118.6 121.4 124.2 127.1 129.9 132.7

2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.9
-72. 1 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0 -72.0

24----
135.6 138.5 141.3 144.2 147.1 150.0 152.9 155.8 158.7 161.6

2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9
-72.0 -72.0 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9 -71.9

25 -
164.6 167.5 170.5 173.4 176.4 179.3 182.3 185.3 188.3 191.3

2.9 2.9 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
-71.9 -71.9 -71.9 -71.9 -71.9 -71.8 -71.8 -71.8 -71.8 -71.8

26 —
194.3 197.3 200.3 203.3 206.4 209.4 212.5 215.5 218.6 221.7

3.0 3.0 3.0 3.0 3.0 3.0 3.1 3.1 3.1 3.1
-71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.8 -71.7 -71.7

27 —
224.7 227.8 230.9 234.0 237.1 240.2 243.3 246.5 249.6 252.8

3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
-71.7 -71.7 -71.7 -71.7 -71.7 -71.7 -71.7 -71.7 -71.7 -71.7

28 —
255.9 259.1 262.2 265.4 268.6 271.8 274.9 278.1 281.3 284.6

3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
-71.7 -71.7 -71.7 -71.6 -71.6 -71.6 -71.6 -71.6 -71.6 -71.6

287.8 291.0 294.2 297.5 300.7 304.0 307.3 310.5 313.8 317.1
29 3.2 3.2 3.2 3.2 3.3 3.3 3.3 3.3 3.3 3.3

-71.6 -71.6 -71.6 -71.6 -71.6 -71.6 -71.6 -71.6 -71.6 -71.5
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

S= 40.0

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

-1---- -386.7
-0.5
-76.2

-387.3
-0.5
-76.2

-387.8
-0.5
-76.2

-388.3
-0.5
-76.3

-388.8
-0.5 

— 76.3

-389.2
-0.5 
-76.3

-389.7
-0.4
-76.3

-390.1
-0.4
-76.4

-390.6
-0.4
-76.4

-391.0 
-0.4 
-76.4

-0---- -380.8
—0.6
-75.9

-381.4
-0.6 
-75.9

-382.1
-0.6 
-75.9

-382.7
-0.6
-76.0

-383.3
-0.6
-76.0

-383.9
-0.6 
-76.0

-384.5
-0.6
-76.0

-385.1
-0.6 
-76.1

-385.6
-0.6 
-76.7

-386.2
-0.5 
-76.7

0--- -380.8
0.7

-75.9

-380.1
0.7

-75.8

-379.5
0.7

-75.8

-378.8
0.7

-75.8

-378.1
0.7

-75.8

-377.4
0.7

-75.7

-376.6
0.7

-75.7

-375.9
0.7

-75.7

-375.2
0.8

-75.7

-374.4
0.8

-75.6

1--- -373.6
0.8

-75.6

-372.9
0.8

-75.6

-372.1
0.8 

-75.5

-371 .3 
0.8 

-75.5

-370.4
0.8

-75.5

-369.6
0.8

-75.5

-368.8
0.9

-75.4

-367.9
0.9

-75.4

-367.1
0.9

-75.4

-366.2
0.9

-75.4

2---- -365.3
0.9

-75.3

-364.4
0.9

-75.3

-363.5
0.9

-75.3

-362.6
0.9

-75.3

-361.7
0.9

-75.2

-360.7
1.0

-75.2

-359.8
1.0

-75.2

-358.8
7.0

-75.2

-357.8
7.0

-75.7

-356.8
7.0

-75.1

3---- -355.8
1.0 

-75.1

-354.8
1.0

-75.1

-353.8
1.0

-75.0

-352.8
1.0

-75.0

-351.7
1.1

-75.0

-350.7
7. 7 

-75.0

-349.6
7. 7 

-74.9

-348.5 
7. 7 

-74.9

-347.5
7.7

-74.9

-346.4
7.7

-74.9

4 — -345.3
1.1

-74.9

-344.1
1.1

-74.8

-343.0
1.1

-74.8

-341.9
1.1

-74.8

-340.7
1.2

-74.8

-339.6
1.2

-74.7

-338.4
7.2

-74.7

-337.2
7.2

-74.7

-336.0
7.2

-74.7

-334.8
7.2

-74.6

5---- -333.6
1.2

-74.6

-332.4
1.2

-74.6

-331.1
1.2

-74.6

-329.9
1.3

-74.6

-328.6
1.3

-74.5

-327.4
1.3

-74.5

-326.1
1.3

-74.5

-324.8
1.3

-74.5

-323.5
1.3

-74.4

-322.2
7.3

-74.4

6--- -320.9
1.3

-74.4

-319.6
1.3

-74.4

-318.2
1.3

-74.4

-316.9
1.4

-74.3

-315.5
1.4

-74.3

-314.1
1.4

-74.3

-312.8
1.4

-74.3

-311.4
7.4

-74.3

-310.0
7.4

-74.2

-308.6
7.4

-74.2

7---- -307.2
1.4

-74.2

-305.7
1.4

-74.2

-304.3 
1.4 

-74.2

-302.8
1.5 

-74. 1

-301.4
1.5 

-74. 1

-299.9 
1.5 

-74.1

-298.4
7.5 

-74. 7

-296.9 
7.5 

-74. 7

-295.4
7.5

-74.0

-293.9
7.5

-74.0

8 — - -292.4
1.5

-74.0

-290.9
1.5

-74.0

-289.4
1.5

-74.0

-287.8 
1.6 

— 73.9

-286.3
1.6

-73.9

-284.7
1.6

-73.9

-283.1
1.6 

-73.9

-281.5 
1.6 

-73.9

-279.9
7.6

-73.9

-278 3 
7.6 

-73.8

9---- -276.7
1.6

-73.8

-275.1
1.6

-73.8

-273.5
1.6

-73.8

-271.8
1.7 

-73.8

-270.2
1.7

-73.7

-268.5
1.7

-73.7

-266.8
7.7

-73.7

-265.1
7.7

-73.7

-263.5
7.7

-73.7

-261.8 
1.7 

-73.7

10---- -260.0
1.7

-73.6

-258.3 
1.7 

-73.6

-256.6
1.7

-73.6

-254.9
1.7

-73.6

-253.1
1.8

-73.6

-251 .4 
1.8 

-73.6

-249.6
1.8

-73.5

-247.8
1.8

-73.5

-246.0
1.8

-73.5

-244.3
1.8

-73.5

11---- -242.5
1.8

-73.5

-240.6
1.8 

-73.5

-238.8
1.8

-73.4

-237.0
1.8

-73.4

-235.2 
1.8 

-73.4

-233.3
1.9

-73.4

-231.5
1.9

-73.4

-229.6
1.9

-73.4

-227.7
7.9

-73.3

-225.8
7.9

-73.3

12--- -223.9
1.9

-73.3

-222.0
1.9

-73.3

-220.1 
1.9 

-73.3

-218.2
1.9 

— 73.3

-216.3
1.9

-73.2

-214.4
1.9

-73.2

-212.4
2.0

-73.2

-210.5
2.0

-73.2

-208.5
2.0

-73.2

-206.5
2.0

-73.2

13 — - -204.5
2.0

-73.2

-202.6
2.0 

-73.1

-200.6
2.0 

-73. 1

-198.6
2.0

-73.1

-196.5
2.0

-73.1

-194.5
2.0 

-73.7

-192.5
2.0

-73.1

-190.4
2.0

-73.1

-188.4
2. 7 

-73.0

-186.3
2. 7 

-73.0
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Table III (cont.)

Specific volume anomaly ô(S, t, 0) [IO 8 m3/kg] at atmospheric pressure

s= 40 o

T 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

14---- -184.3
2.7 

-73.0

-182.2
2.1 

-73.0

-180.1
2. 7 

-73.0

-178.0
2. 7 

-73.0

-175.9 
2. 7 

-73.0

-173.8 
2. 7 

-72.9

-171.7
2. 7 

-72.9

-169.6
2. 7 

-72.9

-167.4 
2. 7 

-72.9

-165.3
2.2

-72.9

15---- -163.1
2.2

-72.9

-161.0
2.2

-72.9

-158.8
2.2

-72.8

-156.6
2.2

-72.8

-154.4
2.2

-72.8

-152.2
2.2

-72.8

-150.0
2.2

-72.8

-147.8
2.2

-72.8

-145.6
2.2

-72.8

-143.4
2.2

-72.8

16---- -141.2
2.2

-72.7

-138.9
2.3

-72.7

-136.7
2.3

-72.7

-134.4
2.3

-72.7

-132.1
2.3

-72.7

-129.8
2.3

-72.7

-127.6
2.3

-72.7

-125.3
2.3

-72.7

-123.0
2.3

-72.6

-120.7
2.3

-72.6

17--- -118.3
2.3

-72.6

-116.0
2.3

-72.6

-113.7
2.3

-72.6

— 111.3
2.4

-72.6

-109.0
2.4

-72.6

-106.6
2.4

-72.6

-104.3
2.4

-72.5

-101.9
2.4

-72.5

-99.5
2.4

-72.5

-97.1
2.4

-72.5

18---- -94.7
2.4

-72.5

-92.3
2.4

-72.5

-89.9
2.4

-72.5

-87.5
2.4

-72.5

-85.0
2.4

-72.4

-82.6
2.4

-72.4

-80.1
2.5

-72.4

-77.7
2.5

-72.4

-75.2
2.5

-72.4

-72.7
2.5

-72.4

19 —- -70.3
2.5

-72.4

-67.8
2.5

-72.4

-65.3
2.5

-72.4

-62.8
2.5

-72.3

-60.3
2.5

-72.3

-57.7
2.5

-72.3

-55.2
2.5

-72.3

-52.7
2.5

-72.3

-50.1
2.6

-72.3

-47.6
2.6

-72.3

20 — - -45.0
2.6

-72.3

-42.5
2.6

-72.3

-39.9
2.6

-72.3

-37.3
2.6

-72.2

-34.7
2.6

-72.2

-32.1
2.6

-72.2

-29.5
2.6

-72.2

-26.9
2.6

-72.2

-24.3
2.6

-72.2

-21.6 
2.6 

-72.2

21---- -19.0
2.6

-72.2

-16.4
2.7

-72.2

-13.7
2.7

-72.2

— 11.1
2. 7 

-72. 7

-8.4
2.7 

-72. 7

-5.7 
2.7 

-72.7

-3.0 
2.7 

-72. 7

-0.3
2.7 

-72. 7

2.4
2.7

-72.7

5.1
2.7 

-72.7

22---- 7.8 
2.7 

-72.1

10.5
2.7 

-72.1

13.2
2.7 

-72.7

16.0
2.7 

-72. 7

18.7
2.8

-72.0

21.5
2.8

-72.0

24.2
2.8

-72.0

27.0
2.8

-72.0

29.8
2.8

-72.0

32.5
2.8

-72.0

23---- 35.3
2.8

-72.0

38.1
2.8 

-72.0

40.9
2.8

-72.0

43.7
2.8

-72.0

46.6
2.8

-72.0

49.4
2.8

-71.9

52.2
2.8

-71.9

55.1
2.8

-71.9

57.9
2.9

-71.9

60.8
2.9

-71.9

24- — 63.6
2.9

-71.9

66.5
2.9

-71.9

69.4
2.9

-71.9

72.3
2.9

-71.9

75.2
2.9

-71.9

78.1
2.9

-71.9

81.0
2.9

-71.9

83.9
2.9

-71.8

86.8
2.9

-71.8

89.8
2.9

-71.8

25---- 92.7
2.9

-71.8

95.6
3.0

-71.8

98.6
3.0

-71.8

101.6
3.0

-71.8

104.5
3.0

-71.8

107.5
3.0

-71.8

110.5
3.0

-71.8

113.5
3.0

-71.8

116.5
3.0

-71.8

119.5
3.0

-71.8

26-- 122.5
3.0

-71.7

125.5
3.0

-71.7

128.5
3.0

-71.7

131.6
3.0

-71.7

134.6
3.0

-71.7

137.7
3.7 

-77.7

140.7
3. 7 

-77.7

143.8
3.7 

-77.7

146.8
3.7 

-77.7

149.9
3.7 

-77.7

27---- 153.0
3.1 

-71.7

156.1
3.1 

-71.7

159.2
3. 1 

-71.7

162.3
3.7 

-77.7

165.4
3.7 

-71.6

168.5 
3.7 

-71.6

171.7
3.7 

-71.6

174.8
3.7

-71.6

177.9 
3.7 

-71.6

181.1
3.2

-71.6

28 184.2
3.2

-71.6

187.4
3.2

-71.6

190.6
3.2

-71.6

193.7
3.2

-71.6

196.9
3.2

-71.6

200.1
3.2

-71.6

203.3
3.2

-71.6

206.5
3.2

-71.6

209.7
3.2

-71.6

213.0
3.2

-77.5

29- - 216.2
3.2

-71.5

219.4
3.2

-71.5

222.7
3.2

-71.5

225.9
3.3

-71.5

229.2
3.3

-77.5

232.4
3.3

-71.5

235.7
3.3

-77.5

239.0
3.3

-77.5

242.2
3.3

-77.5

245.5
3.3

-77.5
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Table III (a)

Temperature interpolation for Table III

T. DIFF.

TEMPERATURE

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.10 — 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1
0.20 - - 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2
0.30---- 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3
0.40 -- 0.0 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.4
0.50- 0.1 0.1 0.1 0.2 0.3 0.3 0.3 0.4 0.4
0.60 0.1 0.1 0.2 0.2 0.3 0.4 0.4 0.5 0.5
0.70 — - 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.6
0.80--- 0.1 0.2 0.2 0.3 0.4 0.5 0.6 0.6 0.7
0.90--- 0.1 0.2 0.3 0.4 0.5 0.5 0.6 0.7 0.8
1.00—- 0.1 0.2 0.3 0.4 0,5 0.6 0.7 0.8 0.9
1.10-— 0 1 0.2 0.3 0.4 0,6 0.7 0.8 0.9 1 .0
1.20- 0.1 0.2 0,4 0.5 0.6 0.7 0.8 1.0 1.1
1.30---- 0.1 0.3 0.4 0.5 0.7 0.8 0.9 1 .0 1 .2
1.40---- 0.1 0.3 0.4 0.6 0.7 0.8 1 .0 1.1 1.3
1.50 0.2 0.3 0.5 0.6 0.8 0.9 1.1 1 .2 1 .4
1.60---- 0 2 0.3 0.5 0.6 0.8 1.0 1.1 1 .3 1 .4
1.70 -- 0.2 0.3 0.5 0.7 0.9 1.0 1.2 1 .4 1 .5
1.80- 0.2 0.4 0.5 0.7 0.9 1.1 1.3 1.4 1 .6
1 90---- 0.2 0.4 0.6 0.8 1 .0 1.1 1.3 1 .5 1 .7
2 00---- 0.2 0.4 0.6 0.8 1 .0 1 .2 1 .4 1 .6 1 .8
2.10 — - 0.2 0.4 0.6 0.8 1.1 1 .3 1 .5 1 .7 1 .9
2.20 --- 0.2 0.4 0.7 0.9 1.1 1 .3 1.5 1 .8 2.0
2.30 0.2 0.5 0.7 0.9 1.1 1.4 1 .6 1.8 2.1
2.40 — 0.2 0.5 0.7 1.0 1 .2 1 .4 1 .7 1 .9 2.2
2.50---- 0.2 0.5 0.7 1.0 1 .2 1.5 1 .7 2.0 2.2
2.60--- 0.3 0.5 0.8 1.0 1 .3 1 .6 1 .8 2.1 2.3
2.70--- 0.3 0.5 0.8 1.1 1 3 1 .6 1 .9 2.2 2.4
2.80- 0.3 0.6 0.8 1.1 1 .4 1 .7 2.0 2 2 2.5
2.90 — - 0.3 0.6 0.9 1 .2 1 .4 1 .7 2.0 2.3 2.6
3.00- - 0.3 0.6 0,9 1.2 1 ,5 1 .8 2,1 2.4 2,7
3.10 -- 0.3 0.6 0.9 1 .2 1 .5 1 9 2.2 2.5 2.8
3.20 0.3 0.6 1 0 1 .3 1 .6 1 .9 2.2 2.6 2.9
3.30 - - 0.3 0.7 1.0 1 3 1 .6 2.0 2.3 2.6 3.0
3.40---- 0.3 0.7 1 0 1 4 1 .7 2.0 2.4 2.7 3.1
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Table III (b)

Salinity interpolation for Table III

SALINITY
SALINITY DIFFERENCE

-71.5 -72.0 -72.5 -73.0 -73.5 -74.0 -74.5 -75.0 -75.5 -76.0 -76.5 -77 0 -77.5 -78.0 -78.5
0.01 -- -0.7 -0.7 -0.7 -0 7 -0.7 -0.7 -0.7 -0.8 -0 8 -0 8 -0.8 -0 8 -0.8 -0 8 -0 80.02 - -1.4 -1 .4 -1 .4 -1.5 -1.5 -1 .5 -1 .5 -1 .5 -1 5 -1 .5 -1.5 -1 .5 -1 .5 -1 .6 -1.6
0.03 -2.1 -2.2 -2.2 -2.2 -2.2 -2.2 -2.2 -2 3 -2.3 -2.3 -2 3 -2.3 -2.3 -2.3 -2.40.04---- -2.9 -2.9 -2.9 -2.9 -2.9 -3.0 -3 0 -3 0 -3.0 -3 0 -3 1 -3.1 -3.1 -3.1 -3 1
0.05 — -3.6 -3.6 -3.6 -3.7 -3.7 -3.7 -3 7 -3 8 -3.8 -3 8 -3.8 -3.9 -3.9 -3.9 -3.9
0.06 - -4.3 -4 3 -4.4 -4.4 -4.4 -4.4 -4.5 -4.5 -4.5 -4.6 -4.6 -4.6 -4 7 -4.7 -4.7
0.07---- -5.0 -5.0 -5.1 -5.1 -5.1 -5.2 -5.2 -5 3 -5.3 -5.3 -5.4 -5 4 -5 4 -5.5 -5.5
0.08--- -5 7 -5.8 -5.8 -5.8 -5.9 -5.9 -6.0 -6.0 -6.0 -6 1 -6.1 -6.2 -6.2 -6.2 -6.3
0.09---- -6.4 -6.5 -6.5 -6 6 -6 6 -6.7 -6.7 -6.7 -6.8 -6.8 -6.9 -6.9 -7.0 -7.0 -7.1
0.10 --- -7.1 -7.2 -7.2 -7.3 -7.3 -7.4 -7.4 -7.5 -7.5 -7.6 -7.6 -7.7 -7 7 -7.8 -7.8
0.11 - - -7.9 -7 9 -8.0 -8.0 -8.1 -8.1 -8.2 -8 2 -8.3 -8.4 -8.4 -8.5 -8.5 -8.6 -8.6
0.12---- -8.6 -8.6 -8.7 -8.8 -8.8 -8.9 -8 9 -9.0 -9.1 -9 1 -9.2 -9.2 -9.3 -9.4 -9.4
0.13--- -9.3 -9.4 -9 4 -9 5 -9.6 -9.6 -9.7 -9.8 -9.8 -9 9 -9.9 -10.0 — 10.1 — 10.1 -10.2
0.14---- -10.0 -10.1 -10.1 -10.2 -10 3 -10.4 -10.4 -10 5 -10.6 -10.6 -10.7 -10.8 -10.9 -10.9 -11.00.15- -10.7 -10.8 -10.9 —ilo -11.0 -11.1 -11.2 — 11.3 -11.3 -11.4 -11.5 — 11.6 — 11.6 — 11.7 — 11.8
0.16--- -11.4 -11.5 -11.6 -11.7 — 11.8 -11 .8 — 11.9 -12 0 -12.1 -12.2 -12.2 -12.3 -12.4 -12.5 -12.6
0.17--- -12.2 -12.2 -12.3 -12.4 -12.5 -12 6 -12.7 -12.8 -12.8 -12.9 -13.0 — 13.1 -13.2 — 13.3 -13.3
0.18---- -12.9 -13.0 -13 1 — 13.1 -13.2 — 13.3 -13.4 -13.5 -13.6 -13.7 -13.8 -13.9 -14.0 -14.0 — 14.1
0.19--- -13.6 -13.7 -13.8 -13.9 -14.0 -14.1 -14.2 -14.3 -14.3 -14.4 -14.5 -14.6 -14.7 -14.8 -14.9
0.20--- -14 3 -14.4 -14.5 -14.6 -14.7 -14.8 -14.9 -15.0 -15.1 -15.2 -15.3 -15.4 -15.5 -15.6 -15.7
0.21 --- -15.0 -15.1 -15.2 — 15.3 -15.4 -15.5 -15.6 — 15.8 -15.9 -16.0 -16.1 -16,2 -16.3 — 16.4- -16.5
0.22--- — 15.7 -15.8 -16.0 -16.1 -16.2 -16.3 -16.4 -16.5 -16.6 -16 7 -16.8 -16.9 -17.1 -17.2 — 17.3
0.23 -16.4 -16.6 -16.7 -16.8 -16.9 -17.0 -17.1 -17.3 -17.4 -17.5 -17.6 -17.7 -17.8 -17.9 -18.1
0.24- -- -17.2 -17.3 -17.4 -17.5 -17.6 — 17.8 -17.9 -18.0 -18.1 — 18.2 -18.4 -18.5 -18.6 -18.7 -18.8
0.25 - -17.9 -18.0 — 18.1 -18.3 -18.4 -18.5 -18.6 -18.8 -18.9 -19.0 -19.1 -19.3 -19.4 -19.5 -19.6
0.26- - -18 6 -18.7 -18.9 -19.0 -19.1 -19.2 -19.4 -19.5 -19.6 -19.8 -19 9 -20.0 -20.2 -20.3 -20.4
0.27 - 19.3 -19.4 -19.6 — 19.7 -19.8 -20.0 -20.1 -20.3 -20.4 -20.5 -20.7 -20.8 -20.9 -21.1 -21 .2
0.28 -20.0 -20.2 -20 3 -20.4 -20.6 -20.7 -20.9 -21 .0 -21.1 -21 .3 -21 .4 -21 .6 -21 .7 -21 .8 -22.0
0.29--- -20.7 -20.9 -21 .0 -21 .2 -21.3 -21 .5 -21 6 -21 8 -21 .9 -22.0 -22.2 -22.3 -22.5 -22.6 -22.8
0.30--- -21 5 -21 .6 -21 .8 -21 .9 -22 1 -22.2 -22.4 -22.5 -22 7 -22.8 -23.0 -23.1 -23.3 -23.4 -23.6
0.31 ---- -22 2 -22.3 -22.5 -22 6 -22.8 -22.9 -23.1 -23.3 -23.4 -23 6 -23.7 -23.9 -24.0 -24.2 -24.3
0.32 - -22.9 -23.0 -23.2 -23.4 -23.5 -23.7 -23.8 -24 0 -24.2 -24.3 -24.5 -24.6 -24.8 -25.0 -25 1
0.33- - -23 6 -23.8 -23.9 -24.1 -24.3 -24.4 -24 6 -24.7 -24.9 -25.1 -25.2 -25.4 -25.6 -25.7 -25.9
0.34- -24 3 -24.5 -24 6 -24.8 -25.0 -25.2 -25.3 -25 5 -25.7 -25 8 -26.0 -26.2 -26.3 -26.5 -26 7
0.35--- -25.0 -25.2 -25 4 -25.5 -25.7 -25.9 -26.1 -26.2 -26.4 -26.6 -26 8 -26 9 -27.1 -27.3 -27.5
0.36--- -25.7 -25.9 -26.1 -26.3 -26.5 -26 6 -26.8 -27.0 -27 2 -27 4 -27.5 -27 7 -27 9 -28.1 -28.3
0.37 -- -26 5 -26.6 -26.8 -27.0 -27.2 -27.4 -27.6 -27.7 -27.9 -28.1 -28.3 -28.5 -28.7 -28.9 -29.0
0.38--- -27 2 -27.4 -27.5 -27.7 -27.9 -28.1 -28.3 -28 5 -28 7 -28 9 -29.1 -29.3 -29.4 -29.6 -29.8
0.39 -27.9 -28.1 -28 3 -28 5 -28.7 -28.9 -29.1 -29 2 -29.4 -29.6 -29.8 -30.0 -30.2 -30.4 -30.6
0.40 - -28 6 -28.8 -29 0 -29 2 -29.4 -29 6 -29.8 -30 0 -30.2 -30.4 -30.6 -30.8 -31.0 -31.2 -31 4
0.41---- -29 3 -29.5 -29 7 -29 9 -30.1 -30 3 -30 5 -30.7 -31 .0 -31 2 -31 .4 -31 .6 -31 .8 -32.0 -32 2
0.42 -30.0 -30.2 -30.4 -30.7 -30.9 -31.1 -31 .3 -31 .5 -31 7 -31 .9 -32.1 -32.3 -32.5 -32.8 -33. C
0.43 - -30.7 -31 .0 -31 .2 -31 .4 -31 .6 -31 .8 -32.0 -32 2 -32.5 -32.7 -32.9 -33.1 -33 3 -33.5 -33.8
0.44- -- -31 5 -31 .7 -31 .9 -32.1 -32.3 -32 6 -32.8 -33.0 -33 2 -33.4 -33.7 -33 9 -34.1 -34.3 -34.5
0.45 -32 2 -32.4 -32 6 -32 8 -33.1 -33.3 -33 5 -33 7 -34.0 -34.2 -34.4 -34.6 -34.9 —35.1 -35.3
0.46 --- -32 9 -33.1 -33.3 -33.6 -33.8 -34.0 -34.3 -34 5 -34 7 -35.0 -35.2 -35.4 -35.6 -35.9 -36.1
0.47 -33 6 -33 8 -34.1 -34.3 -34.5 -34.8 -35 0 -35 2 -35.5 -35.7 -36 0 -36.2 -36.4 -36.7 -36 £
0.48---- -34.3 -34 6 -34 8 -35.0 -35 3 -35 5 -35.8 -36.0 -36 2 -36 5 -36.7 -37.0 -37.2 -37.4 -37.7
0.49 - -35 0 -35 3 -35 5 -35.8 -36.0 -36.3 -36.5 -36.7 -37.0 -37.2 -37 5 -37.7 -38.0 -38 2 -38. E
0.50--- -35.7 -36 0 -36.2 -36 5 -36.7 -37.0 -37 2 -37 5 -37 7 -38 0 -38.2 -38 5 -38 7 -39.0 -39.2
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Table III (b)

Salinity interpolation for Table III

SALINITY DIFFERENCE
SALINITY -71.5 -72 0 -72.5 -73.0 -73.5 -74.0 -74.5 -75.0 -75.5 -76.0 -76 5 -77.0 -77 5 -78 0 -78.5

0.51 -36 5 -36.7 -37 0 -37 2 -37.5 -37 7 -38.0 -38 2 -38 5 -38 8 -39 0 -39 3 -39 5 -39 8 -40 0
0.52---- -37.2 -37 4 -37.7 -38 0 -38 2 -38 5 -38 7 -39 0 -39 3 -39 5 -39 8 -40 0 -40 3 -40 6 -40 8
0.53 -37.9 -38 2 -38 4 -38 7 -39 0 -39.2 -39 5 -39 7 -40 0 -40 3 -40 5 -40 8 -41 1 -41 3 -41 6
0.54---- -38 6 -38.9 -39 1 -39 4 -39.7 -40 0 -40 2 -40 5 -40 8 -41 0 -41 3 -41 ,6 -41 .8 -42 1 -42 4
0.55 -39 3 -39 6 -39 9 -40 1 -40.4 -40 7 -41 0 -41 2 -41 5 -41 8 -42 1 -42 3 -42 6 -42 9 -43 2
0.56- -40 0 -40.3 -40.6 -40.9 -41 2 -41 4 -41 7 -42 0 -42 3 -42 6 -42 8 -43 1 -43.4 -43 7 -44 0
0.57 — -40 8 -41 .0 -41 3 -41.6 -41 9 -42.2 -42 5 -42 7 -43 0 -43 3 -43 6 -43 9 -44 2 -44 5 -44 7
0.58 -41.5 -41 8 -42.0 -42 3 -42.6 -42 9 -43 2 -43 5 -43 8 -44 1 -44.4 -44 7 -44 9 -45 2 -45 5
0.59---- -42 2 -42.5 -42 8 -43.1 -43.4 -43.7 -44.0 -44 2 -44 5 -44 8 -45 1 -45 4 -45 7 -46.0 -46 3
0.60 -42 9 -43 2 -43 5 -43.8 -44.1 -44.4 -44 7 -45.0 -45 3 -45 6 -45 9 -46 2 -46 5 -46 8 -47.1
0.61 ---- -43.6 -43.9 -44.2 -44.5 -44 8 -45.1 . -45 4 -45 7 -46 1 -46.4 -46 7 -47.0 -47 3 -47.6 -47.9
0.62 - -44.3 -44.6 -44.9 -45.3 -45.6 -45.9 -46 2 -46 5 -46 8 -47 1 -47 4 -47.7 -48.0 -48.4 -48 7
0.63---- -45.0 -45.4 -45.7 -46.0 -46 3 -46.6 -46 9 -47.2 -47.6 -47 9 -48.2 -48.5 -48 8 -49 1 -49 5
0.64---- -45.8 -46.1 -46.4 -46.7 -47.0 -47.4 -47 7 -48.0 -48 3 -48 6 -49.0 -49.3 -49.6 -49.9 -50 2
0.65 -46.5 -46.8 -47.1 -47.4 -47.8 -48.1 -48 4 -48 7 -49 1 -49.4 -49.7 -50 0 -50.4 -50.7 -51 .0
0.66 -47.2 -47.5 -47.8 -48.2 -48.5 -48.8 -49.2 -49 5 -49 8 -50 2 -50.5 -50 8 -51.1 -51 .5 -51 8
0.67- -- -47.9 -48.2 -48.6 -48 9 -49 2 -49.6 -49 9 -50 2 -50.6 -50 9 -51 3 -51 6 -51 .9 -52.3 -52 6
0.68- -48 6 -49.0 -49 3 -49 6 -50.0 -50.3 -50 7 -51 .0 -51 .3 -51 .7 -52.0 -52.4 -52.7 -53.0 -53 4
0.69 - -49.3 -49.7 -50.0 -50.4 -50 7 -51.1 -51 .4 -51 .7 -52.1 -52 4 -52.8 -53.1 -53 5 -53 8 -54.2
0.70--- -50.0 -50.4 -50.7 -51.1 -51 4 -51 .8 -52.1 -52.5 -52.8 -53 2 -53.5 -53 9 -54 2 -54 6 -54.9
0.71--- -50.8 -51.1 -51 .5 -51 .8 -52.2 -52.5 -52.9 -53 2 -53.6 -54.0 -54.3 -54.7 -55.0 -55.4 -55.7
0.72 - -51.5 -51 .8 -52.2 -52 6 -52 9 -53.3 -53.6 -54.0 -54.4 -54.7 -55.1 -55.4 -55.8 -56.2 -56.5
0.73 -52.2 -52 6 -52.9 -53.3 -53.7 -54.0 -54 4 -54.7 -55 1 -55.5 -55.8 -56.2 -56 6 -56.9 -57 3
0.74 -- -52.9 -53.3 -53 6 -54 0 -54.4 -54.8 -55 1 -55.5 -55.9 -56 2 -56 6 -57.0 -57.3 -57.7 -58.1
0.75---- -53 6 -54.0 -54.4 -54.7 -55 1 -55.5 -55.9 -56 2 -56,6 -57.0 -57.4 -57.7 -58.1 -58.5 -58.9
0.76- -- -54.3 -54 7 -55.1 -55.5 -55.9 -56.2 -56.6 -57.0 -57.4 -57.8 -58 1 -58.5 -58.9 -59 3 -59.7
0.77--- -55.1 -55.4 -55.8 -56.2 -56.6 -57.0 -57.4 -57 7 -58.1 -58.5 -58 9 -59 3 -59.7 -60.1 -60 4
0.78--- -55 8 -56.2 -56.5 -56.9 -57.3 -57.7 -58 1 -58 5 -58.9 -59 3 -59.7 -60.1 -60 4 -60.8 -61 .2
0.79---- -56.5 -56 9 -57.3 -57.7 -58.1 -58 5 -58.9 -59.2 -59 6 -60.0 -60 4 -60 8 -61 .2 -61 .6 -62 0
0.80 - - -57 2 -57.6 -58.0 -58.4 -58 8 -59 2 -59.6 -60.0 -60 4 -60 8 -61 .2 -61 6 -62.0 -62.4 -62.8
0.81- -57.9 -58.3 -58 7 — 59.1 -59.5 -59 9 -60.3 -60 7 -61 .2 -61 .6 -62.0 -62.4 -62 8 -63.2 -63.6
0.82 - -58 6 -59.0 -59.4 -59.9 -60.3 -60.7 -61.1 -61 .5 -61 .9 -62 3 -62.7 -63.1 -63.5 -64.0 -64.4
0.83 -59.3 -59.8 -60.2 -60 6 -61 .0 -61 .4 -61 .8 -62.2 -62 7 -63.1 -63.5 -63 9 -64.3 -64.7 -65.2
0.84 —- -60.1 -60.5 -60.9 -61 3 -61 .7 -62.2 -62.6 -63 0 -63.4 -63.8 -64.3 -64.7 -65.1 -65.5 -65.9
0.85 -60 8 -61 .2 -61 6 -62.0 -62.5 -62.9 -63 3 -63.7 -64.2 -64.6 -65.0 -65.4 -65 9 -66.3 -66.7
0.86 -61 .5 -61 .9 -62 3 -62 8 -63.2 -63.6 -64.1 -64.5 -64 9 -65 4 -65 8 -66.2 -66.6 -67.1 -67.5
0.87 -62.2 -62.6 -63.1 -63.5 -63.9 -64.4 -64 8 -65.2 -65.7 -66 1 -66 6 -67 0 -67.4 -67.9 -68.3
0.88 - -62 9 -63.4 -63 8 -64.2 -64 7 -65.1 -65.6 -66 0 -66.4 -66.9 -67.3 -67.8 -68.2 -68.6 -69.1
0.89 - -63 6 -64.1 -64.5 -65.0 -65.4 -65.9 -66.3 -66 7 -67.2 -67.6 -68.1 -68 5 -69.0 -69.4 -69.9
0.90---- -64 3 -64.8 -65 2 -65.7 -66.1 -66.6 -67 0 -67.5 -67 9 -68.4 -68 8 -69 3 -69.7 -70.2 -70.6
0.91---- -65.1 -65.5 -66 0 -66.4 -66.9 -67 3 -67 8 -68 2 -68 7 -69.2 -69 6 -70.1 -70.5 -71 .0 -71 .4
0 92 -65.8 -66 2 -66.7 -67.2 -67.6 -68.1 -68 5 -69.0 -69 5 -69 9 -70.4 -70.8 -71 .3 -71 .8 -72.2
0 93 -66 5 -67.0 -67.4 -67.9 -68.4 -68.8 -69 3 -69.7 -70.2 -70.7 -71.1 -71 .6 -72.1 -72.5 -73.0
0.94---- -67 2 -67.7 -68 1 -68.6 -69 1 -69.6 -70.0 -70.5 -71 0 -71 4 -71 .9 -72.4 -72.8 -73.3 -73.8
0.. 95--- -67 9 -68 4 -68.9 -69.3 -69 8 -70.3 -70.8 -71 .2 -71 .7 -72.2 -72.7 -73 1 -73.6 -74.1 -74.6
0.96--- -68 6 -69.1 -69.6 -70.1 -70.6 -71 .0 -71 .5 -72.0 -72.5 -73.0 -73.4 -73.9 -74.4 -74.9 -75.4
0.97 — -69 4 -69 8 -70.3 -70 8 -71 .3 -71 8 -72.3 -72 7 -73 2 -73.7 -74.2 -74.7 -75.2 -75.7 -76.1
0.98 -- -70.1 -70.6 -71 0 -71 5 -72.0 -72.5 -73 0 -73 5 -74 0 -74.5 -75.0 -75.5 -75.9 -76.4 -76.9
0.99 -70.8 -71 .3 -71 8 -72,3 -72.8 -73.3 -73.8 -74.2 -74 7 -75 2 -75.7 -76.2 -76.7 -77.2 -77.7
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Table IV

“Standard Ocean” specific volume V (35,0,p) (IO* mVkg.)

PRESSURE
DECIBARS 0 100 200 300 400 500 600 700 800 900

0 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
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Table V

Temperature-pressure correction 5(35,t,p) —5(35,t,0) [IO 8 m3/kg]

ESSURE TEMPERATURE DEGREES CELSIUS

CIBARS -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 7.0 8.0 9.0 10.0 15.0 20.0 25.0 30.0 35.0
0---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100---- -0.6 -0.3 0.0 0.3 0.5 0.8 1 .0 1.2 1 .4 1 .6 1.8 2.0 2.2 2.9 3.5 3.9 4.1 4.3
200--- -1.1 -0.6 0.0 0 5 1.0 1.5 2.0 2.4 2.8 3.2 3 6 4.0 4.3 5.8 6.9 7.7 8.3 8.6
300 — - -1 .7 -0.8 0 0 0.8 1 5 2.3 2.9 3.6 4.2 4.8 5.4 5.9 6.4 8.6 10.3 11.5 12.4 12.8
400 -2.2 -1.1 0.0 1 .0 2.0 3.0 3.9 4.8 5.6 6.4 7 1 7 9 8.5 11.5 13.7 15.4 16 4 17.1
500 -2.8 -1 .4 0.0 1.3 2.5 3.7 4.9 5.9 7.0 8.0 8.9 9.8 10.7 14.3 17.1 19.1 20.5 21.3
600 -3 3 -1 .6 0.0 1 .6 3.0 4.5 5.8 7.1 8.4 9.5 10.7 11 7 12.7 17.1 20.5 22.9 24.5 25.5
700---- -3.9 -1.9 0.0 1 .8 3.5 5.2 6 8 8.3 9.7 11.1 12.4 13.6 14 8 19.9 23.8 26.6 28.5 29.6
800- -4.4 -2.2 0.0 2.1 4.0 5.9 7.7 9.4 11.1 12.6 14 1 15.5 16.9 22.7 27.1 30.4 32.5 33.7
900- - -5.0 -2.4 0.0 2.3 4.5 6.6 8.7 10.6 12.4 14.2 15.8 17.4 18.9 25.5 30.4 34.1 36.5 37.9

1000 - - -5.5 -2.7 0.0 2.6 5.0 7.4 9.6 11.7 13.8 15.7 17.5 19.3 21 .0 28.2 33.7 37.7 40.4 42.0
1100- -6.0 -2.9 0.0 2.8 5.5 8.1 10.5 12.9 15.1 17.2 19.2 21.2 23.0 30.9 37.0 41.4 44.4 46.0
1200- -- -6 6 -3.2 0.0 3.1 6.0 8.8 11.4 14.0 16.4 18.7 20.9 23.0 25.0 33.7 40.2 45.0 48.3 50.1
1300 — -7.1 -3.5 0.0 3.3 6.5 9.5 12.4 15.1 17.7 20.2 22.6 24 9 27.0 36.4 43.5 48.6 52.1 54.1
1400 - -7.6 -3.7 0.0 3.5 6.9 10.2 13.3 16.2 19.0 21 .7 24.3 26.7 29.0 39.0 46.7 52.2 56.0 58.1
1500---- -8.1 -4.0 0.0 3.8 7.4 10.9 14.2 17.3 20 3 23.2 25 9 28.5 31 .0 41 .7 49.9 55.8 59.8 62.1
1600 -8 6 -4.2 0.0 4.0 7.9 11.6 15.1 18.4 21.6 24.7 27 6 30 3 33.0 44.4 53.0 59.4 63.6 66.0
1700---- -9.1 -4.5 0.0 4.3 8.3 12.2 16.0 19.5 22.9 26.1 29.2 32.1 34.9 47.0 56.2 62.9 67.4 69.9
1800- - -9 6 -4 7 0 0 4.5 8.8 12.9 16.8 20.6 24.2 27.6 30.8 33.9 36.9 49.6 59.3 66.4 71 .2 73.9
1900- -10.2 -5 0 0.0 4.7 9.3 13.6 17.7 21 .7 25.4 29.0 32.4 35.7 38.8 52.2 62.4 69.9 74.9 77.7
2000---- -10.7 -5.2 0.0 5.0 9.7 14.3 18.6 22.7 26.7 30.5 34.0 37.5 40.7 54.8 65.5 73.3 78.6 81.6
2500 -13.1 -6.4 0.0 6.1 12.0 17.6 22.9 28.0 32.9 37.5 41 .9 46.1 50.2 67.5 80.7 90.4 96.9 100 6
3000 - —15-5 -7.6 0.0 7.2 14.1 20.7 27.0 33.1 38.8 44.3 49.5 54.5 59.3 79.8 95.4 106.9 114.6 119.0
3500 17.8 -8 7 0.0 8.3 16.2 23.8 31.1 38.0 44.6 50.9 56.9 62 6 68.1 91 .7 109.7 122 9 131.8 136.9
4000-— h 20.0 -9.8 0.0 9,3 18,3 26.8 34.9 42.7 50.2 57 3 64.0 70.5 76.6 103.2 123.5 138.4 148.4 154.2

PRFSRURF
TEMPERATURE DEGREES CELSIUS

DECIBARS -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
2000 - -5 2 -2 6 0 0 2 5 5 0 7.4 9 7 12.0 14.3 16 5 18 6 20 7 22,7
2500 - -6.4 -3 2 0 0 3 1 6.1 9 1 12.0 14 8 17 6 20 3 22.9 25 5 28,0
3000 - -7 6 -3.7 0.0 3 7 7.2 10 7 14 1 17.5 20.7 23 9 27,0 30.1 33.1
3500 --- -8.7 -4.3 0 0 4 2 8 3 12.3 16 2 20.1 23.8 27 5 31 1 34.6 38.0
4000--- -9 8 -4 8 0 0 4.7 9.3 13.8 18 3 22 6 26 8 30.9 34,9 38.9 42 7
4500 - -10 8 -5 3 0.0 5.2 10.3 15 3 20 2 25 0 29 7 34 2 38.7 43.0 47.3
5000---- -11 8 -5 8 0 0 5.7 11 3 16.8 22 1 27 3 32 4 37 4 42.3 47.1 51 .7
5500---- -12 8 -6 3 0 0 6.2 12 2 18.1 23 9 29 6 35 1 40.5 45 8 50 9 56.0
6000- - -13 7 -6 8 0 0 6 6 13.1 19.5 25.7 31 7 37 7 43.5 49,1 54.7 60,1
6500 - -14,6 -7 2 0 0 7 1 14.0 20.7 27 3 33 8 40 1 46.3 52,4 58.3 64.0
7000 -- -15 5 -7 6 0 0 7 5 14.8 22.0 29 0 35 8 42 5 49,1 55.5 61.7 67.8
7500 - -16 3 -8 1 0 0 7.9 15.6 23 1 30 5 37 7 44.8 51 ,7 58 4 65.0 71 .5
8000---- -17 1 -8 4 0.0 8 3 16 3 24 3 32 0 39,6 47 0 54.2 61 3 68.2 75.0
8500 - -17 8 -8 8 0.0 8 6 17 1 25 3 33 4 41 ,3 49 1 56.6 64 0 71 ,2 78.3
9000 - -18 6 -9 2 0.0 9 0 17 8 26 4 34 8 43.0 51 .1 58 9 66 6 74 2 81 5
9500 -19 2 -9 5 0 0 9 3 18 4 27.3 36 1 44.6 53.0 61 1 69,1 76.9 84 6

10000---- -19.9 -9 8 0 0 9.6 19.1 28 3 37 3 46 1 54 8 63 2 71 ,5 79.6 87 5
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Table VI

Salinity-pressure correction ô(S,0,p) -ô(S,0,0) [IO 8 m3 Ag]

PRESSURE
DECIBARS

SALINITY
30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0

0---- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
100- - -0.8 -0.6 -0.5 -0.3 -0.2 0.0 0.2 0 3 0.4 0.6 0.7
200- - -1.5 -1.2 -0.9 -0.6 -0.3 0.0 0.3 0.6 0.9 1.2 1 .5
300 - -2.3 -1.8 -1 .4 -0.9 -0.5 0.0 0.4 0.9 1 .3 1.8 2.2
400 — -3.0 -2.4 -1.8 -1.2 -0.6 0.0 0.6 1.2 1 .8 2.4 3.0

500---- -3.8 -3.0 -2.3 -1.5 -0.7 0.0 0.7 1 .5 2.2 3.0 3.7
600---- -4.5 -3.6 -2.7 -1.8 -0.9 0.0 0.9 1.8 2.7 3.5 4.4
700---- -5.3 -4.2 -3.1 -2.1 -1.0 0.0 1 .0 2.1 3.1 4.1 5.1
800---- -6.0 -4.8 -3.6 -2.4 -1.2 0.0 1 .2 2.4 3.5 4.7 5.9
900---- -6.8 -5.4 -4.0 -2.7 -1.3 0.0 1 .3 2.7 4.0 5.3 6.6

1000---- -7.5 -6.0 -4.5 -3.0 -1 .5 0.0 1.5 2.9 4.4 5.8 7.3
1100---- -8.2 -6.6 -4.9 -3.3 -1 .6 0.0 1.6 3.2 4.8 6.4 8.0
1200—- -8.9 -7.1 -5.3 -3.5 -1.8 0.0 1.8 3.5 5.3 7.0 8.7
1300--- -9.7 -7.7 -5.8 -3.8 -1.9 0.0 1.9 3.8 5.7 7.6 9.4
1400 - -10.4 -8.3 -6.2 -4.1 -2.1 0.0 2.0 4.1 6.1 8.1 10.1

1500---- — 111 -8.9 -6.6 -4.4 -2.2 0.0 2.2 4.4 6.5 8.7 10.8
1600-— — 11.8 -9.4 -7.1 -4.7 -2.3 0.0 2.3 4.6 6.9 9.2 11.5
1700---- -12.5 -10.0 -7.5 -5.0 -2.5 0.0 2.5 4.9 •7.4 9.8 12.2
1800- - -13.2 -10.6 -7.9 -5.3 -2.6 0.0 2.6 5.2 7.8 10.3 12.9
1900---- -13.9 -11.1 -8.3 -5.5 -2.8 0.0 2.7 5.5 8.2 10.9 13.6

2000---- -14.6 — 11.7 -8.7 -5.8 -2.9 0.0 2.9 5.8 8.6 11.4 14.3
2500--- — 18.1 -14.4 -10.8 -7.2 -3.6 0.0 3.6 7.1 10.6 14.2 17.6
3000---- -21 .5 — 17.1 -12.8 -8.5 -4.3 0.0 4.2 8.4 12.6 16.8 20.9
3500—- -24.8 -19.8 -14.8 -9.8 -4.9 0.0 4.9 9.7 14.6 19.4 24.2

[ 4000---- -28.0 -22.4 -16.7 -11.1 -5.5 0.0 5.5 11 .0 16.5 21 .9 27.3

PRESSURE
DECIBARS

SALINITY

34.4 34.6 34.8 35.0 35.2 38.3 38.5 38.7 38.9 39.1

2000--- -1 .7 -1 .2 -0.6 0.0 0.6 9.5 10.0 10.6 11.2 11.7
2500---- -2.1 -1 .4 -0.7 0.0 0.7 11.7 12.4 13.1 13.8 14.5
3000---- -2.5 -1 .7 -0.8 0.0 0.8 13.9 14.7 15.6 16.4 17.2
3500---- -2.9 -2.0 -1 .0 0.0 1.0 16.0 17.0 17.9 18.9 19.9
4000 —- -3.3 -2.2 -1 .1 0.0 1.1 18.1 19.2 20.3 21 .4 22.5

4500--- -3.7 -2.5 -1 .2 0.0 1 .2 20.2 21 .4 22.6 23.8 25.0
5000- - -4.1 -2.7 -1 .4 0.0 1 .4 22.2 23.5 24.8 26.1 27.5
5500 - -4.4 -2.9 -1 .5 0.0 1 .5 24.1 25.6 27.0 28.5 29.9
6000---- -4.8 -3.2 -1 .6 0.0 1 .6 26.0 27.6 29.1 30.7 32.3
6500---- -5.1 -3.4 -1 .7 0.0 1 .7 27.9 29.6 31 .2 32.9 34.6
7000---- -5.5 -3.6 -1.8 0.0 1 .8 29.7 31 .5 33.3 35.1 36.8
7500---- -5.8 -3.9 -1.9 0.0 1 .9 31 .5 33 4 35.3 37.2 39.0
8000---- -6.1 -4.1 -2.0 0.0 2.0 33.2 35.2 37.2 39.2 41.2
8500- - -6.4 -4.3 -2.1 0.0 2.1 34.9 37.0 39.1 41 .2 43.3
9000--- -6.7 -4.5 -2.2 0.0 2.2 36.6 38.8 41 .0 43.2 45.4

9500 -- -7.0 -4.7 -2.3 0.0 2.3 38.2 40.5 42.8 45,1 47.4
10000---- -7.3 -4.9 -2.4 0.0 2.4 39.8 42.2 44.6 47.0 49.3
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T
able V

II

T
herm

al expansibility coefficient IO7 a = —
107(l/p) (d

p
/ 3 t) [1/°C

]
0 DECIBARS

SALINITY

TEM
P. °C

0.0
50

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
1259

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

1975
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
16.0- -

1626
1723

1815
1904

1989
2072 .

2152
2168

2184
2200

2215
2230

2246
2261

2276
2291

2306
17.0- 

-
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

3158
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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T
able Y

H
I (a-b)

T
herm

al expansibility coefficient IO7 a = - 107(l/p) (9p/9t) [1/°C
]

1000 DECIBARS
SALINITY

TEM
P. X

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 o----

-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

1159
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----

1117
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
M

II
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

23Ö4
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

2576
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

TEM
P. °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---

-259
-84

81
241

395
545

691
720

749
III

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 —

-
740

873
999

1119
1236

1349
1459

1480
1502

1523
1544

1565
1586

1607
1628

1649
1669

6.0- —
867

995
1116

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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T
herm

al expansibility coefficient IO7 a = — 107(l/p) (9p/91) [1/°C
]

T
able V

III (c-d)

3000 DECIBARS
SALINITY

TEM
P. °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

558
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 
-

381
528

667
802

932
1058

1182
1207

1231
1255

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

1555
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----

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
2092

2108
2140

2156
2172

2187
2203

2218
2234

2249
11.0----

1658
1753

1843
1930

2013
2094

2172
2187

2203
2218

2233
2248

2263
2278

2293
2308

2323
12.0----

1757 :
1849

1935
2018

2098
2175

2250
2265

22(80
2294

2309
2323

2338
2352

2366
2381

2395
13.0----

1855
1943

2025
2105

2181
2255

2327
2341

2356
2370

2383
2397

2411
2425

2438
2452

2466
14.0----

1950
2034

2114
2190

2263
2334

2403
2416

2430
2443

2457
2470

2483
2496

2509
2522

2535
15.0- -

2043
2124

2200
2273

2343
2411

2477
2490

2503
2516

2529
2541

2554
2567

2579
2592

2604

SALINITY
4000 DECIBARS

TEM
P. °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

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
1398

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----

1151
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—

-
1465

1569
1666

1759
1849

1936
2021

2038
2055

2072
2088

2105
2121

2137
2153

2170
2186

8.0---
1565

1664
1758

1847
1934

2018
2099

2115
2131

2147
2163

2179
2195

2210
2226

2241
2257

9.0----
1663

1758
1848

1934
2016

2097
2175

2191
2206

2221
2237

2252
2267

2282
2297

2312
2326

10.0----
1758

1850
1936

2018
2098

2175
2250

2265
2279

2294
2309

2323
2338

2352
2366

2380
2395

11.0- -
1851

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
2399

2466
2479

2492
2504

2517
2530

2543
2555

2568
2580

2593
14.0 —

2119
2197

2270
2339

2406
2472

2535
2547

2560
2572

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
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T
able V

III (e-h)

T
herm

al expansibility coefficient IO7 a = - 107(l/p) (3 p/d t) [1/°C
]

5000 DECIBARS
SALINITY

TEM
P. °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---

767
895

1017
1136

1252
1365

1477
1499

1521
1543

1565
1587

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

4 0
1398

1504
1603

1698
1791

1881
1969

1987
2004

2021
2039

2056
2073

2090
2107

2124
2141

5.0----
1495

1597
1692

1784
1873

1960
2045

2062
2078

2095
2111

2128
2144

2160
2177

2193
2209

SALINITY
6000 DECIBARS

TEM
P. °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- 

-
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

1573
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

2094
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

TEM
P. °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----

1341
1444

1543
1639

1734
1827

1920
1938

1957
1975

1993
2012

2030
2048

2066
2085

2103
-1.0----

1429
1530

1625
1719

1810
1901

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
2211

2228
1 o----

1600
1695

1785
1873

1958
2043

2126
2142

2158
2175

2191
2207

2224
2240

2256
2272

2288
2.0----

1684
1776

1863
1948

2030
2111

2191
2207

2223
2238

2254
2270

2285
2301

2316
2332

2347
3.0----

1766
1855

1939
2021

2101
2179

2255
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

TEM
P. °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----

2046
2119

2190
2260

2329
2399

2469
2483

2497
2511

2525
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

2586
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
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T
able IX

Salinity contraction coefficient, 107/3 = + IO7 (1/p) (3p/0 S)
0 DECIBARS

SALINITY

TEM
P. °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

8333
8148

8081
8034

7997
7966

7941
7936

7931
7927

7922
7918

7914
7910

7906
7902

7898
-1.0---

8289
8108

8043
7997

7961
7932

7907
7902

7898
7894

7890
7886

7882
7878

7874
7870

7867
0.0---

8246
8070

8006
7962

7927
7899

7875
7871

7866
7862

7858
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---

8167
7997

7937
7895

7863
7837

7815
7811

7807
7803

7799
7796

7792
7789

7786
7783

7780
3.0 —

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---
8059

7899
7844

7806
7776

7753
7733

7730
7726

7723
7720

7717
7714

7711
7708

7705
7703

6.0
8026

7869
7815

7778
7750

7727
7708

7705
7702

7699
7696

7693
7690

7687
7684

7682
7679

7.0---
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
7619

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
7594

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

7550
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

7613
7571

7543
7523

7507
7495

7493
7491

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

7511
7492

7477
7466

7464
7462

7461
7459

7457
7456

7454
7453

7452
7450

20.0
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 
-

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

7391

25.0 
-

7615
7494

7456
7432

7414
7402

7392
7391

7389
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
7353

7353
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 

-
7522

7402
7365

7342
7326

7314
7306

7304
7303

7302
7301

7300
7299

7298
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
7293

7292
7290

7289
7288

7287
7286

7285
7284

7283
7282

38.0 —
7507

7386
7348

7324
7308

7296
7287

7286
7284

7283
7282

7281
7280

7279
7278

7277
7276

39.0---
7503

7381
7343

7319
7303

7290
7282

7280
7279

7277
7276

7275
7274

7273
7272

7271
7270

40.0--
7500

7377
7339

7315
7298

7285
7276

7275
7273

7272
7271

7270
7269

7268
7267

7266
7265
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T
able X

 (a-b)

Salinity contraction coefficient, 107|8 = + IO7 (1/p) ( ö p/9 S)
1000 DECIBARS

SALINITY

TEM
P. °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----

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- —

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 —

-
8001

7837
7781

7744
7715

7692
7674

7670
7667

7664
7661

7658
7656

7653
7650

7648
7645

4.0 —
-

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 —

-
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-—

7771
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
7461

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 —

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

TEM
P. °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- —

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

IO
 —

7942
7774

7719
7681

7654
7632

7615
7611

7608
7606

7603
7600

7598
7595

7593
7591

7588
2.0 —

-
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----
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----
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
15.0----

7585
7452

7411
7385

7367
7354

7344
7342

7341
7339

7338
7337

7336
7335

7334
7333

7332
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Salinity contraction coefficient, IO7 fi = + IO7 (1/p) ( g p/3 S)

T
able X

 (c-d)

3000 DECIBARS
SALINITY

TEM
P. 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
7552

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

TEM
P. °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
0.0----

7732
7564

7512
7479

7455
7438

7425
7423

7420
7418

7416
7415

7413
7411

7410
7408

7407
1.0 ---

7704
7539

7488
7455

7433
7416

7403
7401

7399
7397

7395
7393

7391
7390

7388
7387

7386
2.0----

7677
7514

7464
7433

7410
7394

7382
7380

7378
7376

7374
7372

7371
7369

7368
7367

7365
3.0----

7650
7491

7442
7411

7389
7373

7362
7360

7358
7356

7354
7353

7351
7350

7348
7347

7346
4.0---

7625
7468

7420
7390

7369
7353

7342
7340

7338
7337

7335
7334

7332
7331

7330
7329

7327
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----

7555
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
15.0

7402
7269

7230
7207

7191
7181

7174
7173

7172
7171

7170
7170

7169
7169

7168
7168

7167
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T
able X

 (e-h)

Salinity contraction coefficient, 107/ï = + IO7 (1/p) (3 p/0 S)
5000  DECIBARS

SALINITY

TEM
P. °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

SALINITY
6000 DECIBARS

TEM
P. X

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----

7560
7389

7339
7309

7289
7275

7266
7264

7263
7261

7260
7259

7258
7257

7256
7255

7255
-1.0----

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
7223

7222
7221

7220
7219

7218
7217

7217
1.0----

7488
7325

7277
7249

7230
7217

7208
7207

7206
7205

7204
7203

7202
7201

7200
7199

7199
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
7172

7171
7170

7169
7168

7168
7167

7166
7166

7165
4.0----

7423
7267

7222
7195

7177
7165

7157
7156

7155
7154

7153
7152

7152
7151

7150
7150

7150
5.0----

7403
7249

7204
7178

7161
7149

7142
7141

7140
7139

7138
7137

7136
7136

7135
7135

7134

SALINITY
7000 DECIBARS

TEM
P. °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----

7453
7283

7235
7207

7189
7177

7170
7169

7168
7167

7166
7165

7164
7164

7163
7163

7163
-1.0----

7431
7263

7216
7189

7171
7159

7152
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 —

-
7389

7226
7180

7153
7136

7124
7117

7116
7115

7115
7114

7113
7113

7112
7112

7112
7111

2.0----
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----
7311

7157
7113

7088
7073

7063
7056

7056
7055

7054
7054

7053
7053

7052
7052

7052
7052

SALINITY
10000 DECIBARS

TEM
P. °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
6869

6870
6870

2.0----
7107

6944
6902

6879
6866

6859
6856

6856
6856

6856
6856

6856
6856

6857
6857

6858
6858

3.0----
7093

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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T
able X

I

Isotherm
al com

pressibility coefficient, 107k = IO7 (1/p) (9p/9p) [1/decibar]
0 DECIBARS

SALINITY

TEM
P. °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-

51 .7
51 .0

50.2
49 5

48.9
48.2

47.5
47.4

47.3
47 2

47 0
46 9

46.8
46 7

46.6
46 4

46 3
-1.0----

51 3
50 6

49.9
49.2

48 5
47 9

47.2
47.1

47 0
46.9

46 7
46.6

46 5
46 4

46.3
46 1

46 0
0.0 

--
50 9

50.2
49.5

48 8
48 2

47.6
46.9

46.8
46 7

46.6
46 5

46.3
46 2

46.1
46 0

45.9
45 7

1.0 
-

50 5
49 8

49 2
48 5

47.9
47 3

46.6
46.5

46 4
46.3

46 2
46.1

45 9
45 8

45 7
45 6

45 5
2.0----

50 2
49 5

48 8
48.2

47.6
47.0

46.4
46.3

46 1
46.0

45.9
45.8

45.7
45 6

45 5
45 3

45 2
3.0

49.8
49 2

48 5
47.9

47.3
46 7

46.1
46.0

45.9
45.8

45.7
45.5

45 4
45 3

45 2
45 1

45 0
4.0---

49.5
48.8

48.2
47 6

47 0
46 4

45.9
45.7

45.6
45.5

45.4
45 3

45 2
45 1

45.0
44 9

44 8
5.0---

49 2
48.5

47.9
47.3

46 8
46.2

45.6
45 5

45.4
45.3

45 2
45.1

45.0
44,9

44.8
44 6

44 5
6.0---

48 9
48.3

47 7
47.1

46.5
45.9

45.4
45.3

45.2
45 1

45 0
44 9

44.7
44 6

44 5
44 4

44 3
7.0---

48 6
48 0

47 4
46 8

46.3
45.7

45.2
45.1

45.0
44.9

44.7
44.6

44 5
44 4

44 3
44 2

44 1
8.0 —

-
48 3

47 7
47.2

46.6
46.0

45.5
45.0

44.9
44.8

44,6
44.5

44.4
44 3

44 2
44 1

44 0
43 9

9.0----
48 1

47 5
46 9

46.4
45.8

45.3
44 8

44.7
44.6

44 5
44 3

44 2
44.1

44 0
43.9

43 8
43 7

10.0---
47 8

47 2
46 7

46.1
45.6

45.1
44 6

44.5
44 4

44.3
44 2

44 1
44.0

43 9
43 8

43.7
43 6

11.0—
47 6

47 0
46.5

45.9
45.4

44 9
44.4

44 3
44 2

44.1
44.0

43 9
43.8

43 7
43 6

43 5
43 4

12.0----
47 3

46 8
46.3

45.7
45.2

44.7
44.2

44 1
44 0

43 9
43 8

43.7
43 6

43.5
43 4

43.3
43 2

13.0----
47 1

46 6
46.1

45.5
45.0

44.5
44.0

43.9
43 8

43.7
43.7

43.6
43.5

43.4
43.3

43.2
43 1

14.0- —
46 9

46.4
45.9

45 4
44.9

44 4
43.9

43 8
43 7

43.6
43.5

43.4
43 3

43.2
43 1

43.0
42 9

15.0-
46 7

46.2
45.7

45 2
44.7

44.2
43 7

43.6
43.5

43 4
43 4

43.3
43 2

43.1
43.0

42 9
42 8

16.0----
46 5

46 0
45 5

45.0
44 5

44.1
43.6

43.5
43 4

43 3
43.2

43 1
43 0

42 9
42 8

42 8
42.7

17.0-
46 4

45.9
45.4

44 9
44 4

43 9
43.4

43.4
43 3

43.2
43 1

43 0
42.9

42.8
42.7

42 6
42 5

18.0 —
46 2

45 7
45 2

44 7
44 2

43 8
43.3

43.2
43.1

43.0
43.0

42.9
42.8

42.7
42 6

42 5
42 4

19.0----
46 0

45 5
45.1

44 6
44 1

43.6
43 2

43.1
43 0

42.9
42.8

42.7
42.7

42.6
42 5

42 4
42.3

20.0----
45 9

45 4
44.9

44.4
44 0

43.5
43 1

43.0
42.9

42 8
42 7

42 6
42 5

42.5
42 4

42.3
42 2

21.0----
45 7

45 3
44.8

44 3
43.9

43.4
43.0

42.9
42 8

42 7
42.6

42 5
42.4

42 3
42.3

42.2
42.1

22.0----
45 6

45 1
44.7

44.2
43.7

43 3
42.9

42 8
42.7

42 6
42 5

42 4
42.3

42 2
42.2

42.1
42.0

23.0----
45 5

45 0
44.5

44.1
43.6

43.2
42.8

42 7
42 6

42.5
42.4

42 3
42.2

42 2
42.1

42 0
41 9

24.0 —
45 4

44 9
44 4

44 0
43.5

43 1
42.7

42.6
42 5

42.4
42.3

42.2
42.1

42,1
42.0

41 9
41 .8

25.0----
45 2

44.8
44 3

43.9
43.4

43.0
42 6

42.5
42.4

42.3
42.2

42 1
42.1

42.0
41 .9

41 8
41 .7

26.0----
45 1

44 7
44 2

43.8
43 3

42.9
42.5

42.4
42 3

42.2
42.2

42.1
42.0

41 9
41  .8

41 7
41 .7

27.0----
45 0

44 6
44 1

43 7
43.3

42.8
42.4

42.3
42 2

42.2
42.1

42.0
41 .9

41 .8
41 .7

41 7
41 .6

28.0----
44,9

44 5
44.0

43 6
43.2

42.7
42 3

42.3
42 2

42.1
42.0

41 .9
41 8

41 .8
41 7

41 .6
41 .5

29.0
44.9

44.4
44 0

43 5
43.1

42 7
42 3

42.2
42.1

42 0
41 .9

41 .9
41 8

41 7
41 .6

41.5
41 5

30.0----
44 8

44 3
43 9

43.5
43.0

42.6
42.2

42.1
42.0

42.0
41 9

41 .8
41.7

41 .6
41 .6

41 5
41 .4

31.0- --
44 7

44 2
43 8

43.4
43.0

42.5
42.1

42.1
42.0

41 .9
41 .8

41 .7
41 7

41 6
41 .5

41 .4
41 .4

32.0---
44 6

44,2
43 7

43.3
42.9

42 5
42.1

42.0
41 .9

41 .9
41 .8

41 7
41 .6

41.5
41.5

41 4
41 ,3

33.0 
-

44 6
44.1

43.7
43 3

42.8
42 4

42.0
42 0

41 .9
41 8

41 .7
41 .6

41 .6
41 .5

41 4
41 .3

41 .3
34.0----

44 5
44 1

43.6
43 2

42.8
42.4

42.0
41 .9

41 .8
41 8

41 .7
41 .6

41.5
41 5

41 4
41 .3

41 2
35.0 ---

44.4
44 0

43.6
43 2

42 8
42.4

42.0
41 .9

41 8
41 7

41 .6
41 6

41.5
41 4

41 3
41 .3

41 .2
36.0----

44 4
44 0

43 5
43.1

42.7
42.3

41 .9
41 .8

41 .8
41 .7

41 .6
41 .5

41.5
41 .4

41 .3
41 .2

41 .2
37.0----

44 3
43 9

43 5
43.1

42.7
42.3

41 .9
41 ,8

41.7
41 .7

41 .6
41 .5

41 .4
41 .4

41 .3
41 .2

41.1
38.0

44 3
43 9

43.5
43 0

42.6
42 2

41 .9
41 .8

41 .7
41.6

41 .6
41 .5

41 4
41 .3

41 .3
41 .2

41 1
39.0-

44 3
43 8

43 4
43.0

42.6
42 2

41 .8
41 .8

41 7
41 .6

41 .5
41.5

41 .4
41 .3

41 .2
41 .2

41 1
40.0----

44 2
43 8

43 4
43.0

42.6
42.2

41 .8
41 .7

41 .7
41 .6

41 .5
41 .4

41 .4
41 .3

41 2
41 .2

41.1
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T
able X

II

Isotherm
al com

pressibility coefficient, IO7 k = IO7 (1/p) (9p/9p) [1/decibar]
5000 DECIBARS

SALINITY

TEM
P. °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---

44,9
44.4

43.8
43 2

42.7
42 2

41 .6
41 .5

41 .4
41 3

41 .2
41 1

41 .0
40 9

40 8
40 7

40 6
-1.0---

44 6
44.1

43 5
43.0

42.4
41 .9

41 4
41 .3

41 .2
41.1

41 0
40.9

40.8
40.7

40.6
40 5

40.4
0.0---

44 3
43 8

43.2
42 7

42.2
41 7

41 .2
41.1

41 .0
40.9

40 8
40.7

40 6
40.5

40.4
40.3

40 2
1.0---

44 1
43 5

43.0
42 5

42 0
41.5

41 .0
40.9

40 8
40.7

40 6
40.5

40 4
40.3

40.2
40 1

40.0
2.0

43.8
43 3

42 7
42.2

41 .7
41 2

40 8
40.7

40 6
40 5

40.4
40.3

40.2
40.1

40.0
39 9

39.8
3.0----

43 5
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

39.6
4.0 

-
43 3

42.8
42.3

41 .8
41 .3

40.8
40.4

40 3
40 2

40 1
40.0

39.9
39 8

39 7
39 6

39 6
39.5

5 0
43 1

42.6
42 1

41 .6
41.1

40.6
40.2

40.1
40 0

39 9
39.8

39 7
39 7

39 6
39.5

39.4
39 3

6.0----
42.8

42.3
41 .9

41.4
40 9

40.5
40.0

39 9
39 8

39 7
39 7

39 6
39.5

39.4
39 3

39 2
39.1

7.0----
42 6

42.1
41 7

41 .2
40.7

40.3
39 8

39.8
39 7

39 6
39 5

39 4
39.3

39.2
39 2

39.1
39 0

8.0----
42 4

41 .9
41 5

41 .0
40 6

40.1
39.7

39.6
39 5

39.4
39 3

39 3
39.2

39.1
39 0

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

38 9
38 8

38 7
10.0----

42.0
41 .6

41.1
40.7

40 2
39.8

39 4
39.3

39 2
39 1

39 0
39.0

38 9
38 8

38 7
38 6

38 6
11.0---

41 8
41 .4

41 0
40 5

40.1
39.7

39.2
39 2

39.1
39 0

38  9
38 8

38 7
38 7

38 6
38 5

38- 4
12.0---

41 .7
41 2

40.8
40.4

39 9
39.5

39.1
39.0

38 9
38 9

38 8
38.7

38 6
38 5

38 5
38 4

38 3
13.0---

41 ,5
41 1

40.6
40.2

39 8
39.4

39.0
38 9

38 8
38 7

38 7
38 6

38.5
38 4

38 3
38 3

38 2
14.0 

-
41 3

40.9
40.5

40.1
39.7

39 3
38.9

38 8
38 7

38 6
38 5

38 5
38 4

38 3
38 2

38 1
38.1

15.0----
41 ,2

40 8
40.4

39 9
39 5

39.1
38.7

38.7
38 6

38 5
38 4

38 3
38.3

38 2
38 1

38.0
38 0

16.0
41 .0

40.6
40 2

39.8
39 4

39.0
38 6

38 5
38 5

38 4
38 3

38 2
38.2

38 1
38 0

37.9
37 9

17.0----
40.9

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---
40.8

40.4
40.0

39 6
39.2

38.8
38.4

38 3
38 3

38 2
38 1

38 0
38.0

37 9
37 8

37 7
37.7

19.0----
40.6

40.2
39.9

39 5
39.1

38 7
38 3

38 2
38 2

38 1
38 0

37 9
37 9

37 8
37 7

37 6
37.6

20.0 
-

40 5
40 1

39.7
39.3

39 0
38 6

38.2
38.1

38.1
38 0

37 9
37 8

37.8
37 7

37 6
37.5

37 5
21.0----

40.4
40.0

39.6
39 2

38.9
38 5

38.1
38 0

38 0
37 9

37 8
37.8

37 7
37 6

37 5
37.5

37 4
22.0----

40.3
39.9

39 5
39.1

38 8
38 4

38.0
38.0

37 9
37.8

37 7
37 7

37 6
37 5

37 5
37 4

37 3
23.0

40.2
39.8

39.4
39.1

38.7
38 3

38 0
37.9

37 8
37 7

37 7
37 6

37 5
37.5

37 4
37 3

37.2
24.0 —

-
40.1

39 7
39.3

39 0
38 6

38 2
37.9

37.8
37 7

37 7
37 6

37 5
37.5

37.4
37 3

37.2
37 2

10000 DECIBARS
SALINITY

TEM
P. °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

39.1
38 7

38.3
37 9

37.4
37 0

36 6
36 5

36 4
36 4

36 3
36 2

36 1
36 0

36 0
35 9

35 8
-1.0---

38.9
38 5

38.1
37.7

37.3
36.9

36.5
36 4

36 3
36.2

36 1
36 1

36 0
35 9

35 8
35 7

35 7
0.0---

38 7
38.3

37 9
37.5

37 1
36.7

36.3
36 2

36 1
36 1

36.0
35 9

35.8
35 8

35 7
35 6

35 5
1.0----

38 6
38.2

37.7
37.3

36 9
36 5

36 2
36 1

36 0
35 9

35.8
35 8

35.7
35 6

35 5
35 5

35 4
2.0---

38 4
38.0

37 6
37.2

36.8
36.4

36 0
35.9

35 9
35.8

35 7
35 6

35 6
35 5

35.4
35 3

35 3
3.0---

38.2
37.8

37.4
37.0

36.6
36.3

35.9
35.8

35 7
35 6

35 6
35 5

35 4
35 4

35.3
35 2

35 1
4.0---

38 0
37.7

37.3
36.9

36.5
36.1

35 7
35 7

35 6
35 5

35 4
35 4

35 3
35 2

35 2
35 1

35 0
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T
able X

III

Isopycnal derivative, (9S
/dt)p

0 DECIBARS
SALINITY

TEM
P. °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

-o
n
i

.0107
.0150

0193
.0236

.0278
.0321

.0363
.0404

0446
.0488

0529
-1 0- 

-- 1043
- 0816

- 0584
- 0357

- 0136
0080

.0291
.0333

0374
.0415

.0456
0497

0537
0578

.0618
0658

0698
0 0

- - 0824
- 0600

- 0375
- 0156

.0058
.0267

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
3 0----

- 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
.1559

.1591
.1622

.1654
1685

.1716
.1746

1777
7.0---

0577
0774

0955
1129

1297
1459

1616
1647

1678
1709

.1739
1769

.1799
.1829

1859
1889

.1918
8.0 

-
0760

0953
1128

1296
1458

1615
1766

.1796
1826

1855
1884

1913
1942

.1971
2000

.2028
2056

9.0 -
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
.2621

2737
2759

2782
2804

2827
2849

.2871'
2893

.2915
2936

2958
16 0 

-
2094

2258
2392

2518
2639

.2754
2866

2888
2909

2931
.2952

.2974
2995

.3016
.3037

.3058
3078

17 0----
2246

2407
2537

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

4711
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

4900
.4911

34.0----
,4483

4601
4671

.4733
4792

.4848
4902

.4913
.4923

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
.5276

5285
38.0---

.4924
5036

5095
5147

.5195
.5242

5287
5296

.5304
.5313

.5322
.5331

.5340
.5348

.5357
.5366

.5374
39.0- —

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

,5531
.5539

.5547



172

T
able X

IV
 (a-b) 

Isopycnal derivative, (9
S

/9
t)p

1000 DECIBARS
SALINITY

TEM
P. "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

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

.1525
.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

.1297
.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

.2456
.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
2590

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

.3305
.3324

.3343
3362

.3380
3399

18.0----
2637

.2792
.2912

.3023
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

3322
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
4116

4130
4144

25.0----
3562

3698
3791

3877
3957

.4033
.4106

.4121
.4135

4149
4163

.4177
.4191

4205
4218

4232
4246

SALINITY
2000 DECIBARS

TEM
P.  °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
.1771

.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
.1151

.1321
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

2490
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

3192
3212

.3232
3252

3271
77m

QQ/IQ
OOCT

',onc
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T
able X

IV
 (c-d)

Isopycnal derivative, (9S
/9t)p

3000 DECIBARS
SALINITY

TEM
P. °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----

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

2460
2486

2512
6.0----

1461
1646

1804
1954

.2098
2237

2371
2397

2424
2450

2476
2502

2527
2553

2578
2603

2628
7 0 

-
1612

1795
1948

2093
.2232

2366
2495

2521
2546

2571
2596

2621
2645

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

.2363
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

11.0
-

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

TEM
P. °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

1714
.1746

1779
1811

1844
1876

1908
1940

1972
-1 0

0738
0936

1116
1289

1458
1623

1784
.1815

1847
1879

1910
1941

1973
2004

2034
2065

2096
0 0 -

0898
1094

1269
1438

1602
1761

1916
1947

1978
2008

2038
2069

2099
2129

2158
2188

2218
1 0----

1055
1249

1420
1584

1742
.1896

2047
2076

2106
.2135

.2164
2193

2222
2251

2280
2308

2337
2.0----

1210
1401

1568
.1727

1880
2029

2174
2202

2231
2259

2287
.2315

2343
2371

2399
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
2552

.2578
2604

2629
2655

2680
5.0 

-
1656

1840
1993

2138
2277

.2411
.2541

.2566
2592

.2617
2642

.2667
.2692

.2717
2741

2766
2790

6.0---
1799

1980
2129

2270
2404

,2533
2658

2683
2707

2732
2756

2780
2804

.2827
2851

2875
2898

7 0----
1940

2118
2263

2399
2528

.2653
2774

2797
.2821

2844
.2867

2890
.2913

.2936
2959

2982
3004

8 0---
2078

2254
2394

2526
2651

.2771
2887

2910
2932

.2955
.2977

.2999
.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
.3292

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
3684

3701
15.0----

2979
3136

3249
3352

3449
.3541

3629
3646

3663
3680

3697
.3713

.3730
.3746

.3763
3779

3795
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T
able X

IV
 (e-h)

Isopycnal derivative, (9S
/9t)p

5000 DECIBARS
SALINITY

TEM
P. °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

0 1000
0 1194

0 1366
0 1531

0.1693
0 1850

0 1881
0.1912

0 1943
0 1974

0 2005
0.2035

0.2066
0.2096

0 2126
0 2156

0 2186
-1.0- —

0 1149
0 1341

0 1510
0 1671

0.1827
0.1980

0.2010
0 2040

0 2070
0.2100

0 2130
0.2159

0 2188
0 2218

0 2247
0 2276

0 2305
0.0----

0 1296
0 1487

0 1651
0 1808

0 1960
0 2107

0 2137
0.2166

0 2194
0 2223

0 2252
0.2280

0.2309
0 2337

0 2365
0 2393

0 2421
1 .0----

0 1440
0 1629

0 1789
0 1942

0.2089
0 2232

0.2260
0 2288

0.2316
0 2344

0 2372
0 2399

0.2427
0.2454

0 2481
0 2508

0 2535
2.0

0 1582
0 1769

0 1925
0 2074

0 2216
0 2354

0 2382
0.2409

0 2436
0.2462

0 2489
0 2516

0 2542
0.2568

0 2594
0.2621

0 2646
3.0----

0 1722
0 1907

0 2059
0 2203

0.2341
0 2474

0 2501
0.2527

0 2553
0 2579

0.2604
0.2630

0 2655
0 2681

0 2706
0 2731

0.2756
4.0----

0 1859
0 2042

0.2190
0  2329

0 2463
0.2592

0  2617
0.2643

0.2668
0 2692

0 2717
0.2742

0 2766
0.2791

0 2815
0.2839

0.2863
5.0----

0 1994
0 2174

0 2318
0.2454

0 2583
0 2707

0 2732
0.2756

0 2780
0 2804

0 2828
0.2852

0.2875
0.2899

0 2922
0 2945

0 2968

SALINITY
6000 DECIBARS

TEM
P °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- 
-0 1409

0 1597
0.1757

0 1911
0.2060

0.2205
0 2234

0.2263
0 2291

0 2320
0 2348

0 2377
0.2405

0 2433
0 2461

0 2489
0 2517

-1.0 
-0.1545

0 1732
0 1889

0 2038
0 2183

0 2324
0.2352

0.2380
0  2408

0 2435
0 2463

0 2490
0.2517

0 2545
0.2572

0,2599
0 2625

0.0---
0 1679

0.1865
0 2018

0 2164
0.2304

0.2441
0.2468

0 2495
0 2522

0 2549
0 2575

0.2601
0 2628

0 2654
0 2680

0 2706
0.2732

1 0 ---
0 1811

0.1995
0.2145

0.2287
0 2424

0.2556
0 2582

0.2608
0 2634

0 2660
0 2685

0 2711
0 2736

0.2761
0 2786

0 2812
0 2836

2.0----
0 1941

0 2124
0.2270

0 2408
0 2540

0.2669
0.2694

0.2719
0 2744

0 2769
0 2793

0 2818
0.2842

0 2867
0 2891

0 2915
0.2939

3.0----
0 2070

0 2250
0.2393

0 2527
0 2655

0 2779
0 2803

0.2828
0 2852

0 2875
0 2899

0 2923
0 2947

0 2970
0 2993

0 3017
0 3040

4.0----
0 2196

0 2374
0 2514

0.2644
0 2768

0 2887
0.2911

0.2934
0 2957

0 2980
0 3003

0 3026
0 3049

0 3071
0 3094

0 3116
0 3139

5.0----
0 2320

0 2497
0 2632

0 2758
0.2878

0.2994
0.3017

0 3039
0 3061

0 3084
0.3106

0 3128
0.3149

0 3171
0 3193

0,3214
0.3236

SALINITY
7000 DECIBARS

TEM
P. °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---
0 1799

0 1983
0 2132

0 2274
0 2412

0.2546
0 2572

0 2599
0 2625

0 2652
0 2678

0 2704
0 2730

0 2756
0 2782

0 2808
0 2834

-1.0----
0 1923

0.2106
0.2252

0.2391
0.2524

0 2655
0 2681

0.2706
0 2732

0 2757
0 2783

0 2808
0 2833

0 2858
0 2883

0 2908
0 2933

0.0----
0 2045

0 2227
0.2370

0.2505
0 2635

0.2762
0 2787

0 2812
0.2836

0 2861
0 2885

0 2910
0 2934

0.2958
0 2982

0 3007
0 3030

1.0----
0 2166

0.2346
0 2487

0 2618
0 2745

0.2867
0.2891

0 2915
0 2939

0 2963
0 2986

0 3010
0 3033

0 3057
0 3080

0 3103
0 3126

2.0-...
0 2285

0.2464
0 2601

0 2729
0.2852

0.2970
0 2994

0.3017
0 3040

0 3063
0 3086

0 3108
0.3131

0 3153
0 3176

0 3198
0 3220

3.0----
0 2402

0 2580
0.2714

0 2839
0.2957

0.3072
0.3094

0.3117
0 3139

0 3161
0 3183

0 3205
0 3227

0 3248
0 3270

0 3291
0 3313

4.0----
0.2518

0 2694
0 2825

0 2946
0.3061

0.3172
0.3193

0.3215
0 3236

0 3258
0 3279

0 3300
0.3321

0 3342
0 3362

0 3383
0 3404

5.0---
0.2632

0 2806
0.2934

0 3052
0.3163

0.3270
0.3291

0 3311
0 3332

0,3353
0 3373

0 3393
0 3413

0 3433
0 3453

0 3473
0 3493

SALINITY
10000 DECIBARS

TEM
P. °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----
0.2853

0.3028
0 3149

0.3260
0.3367

0.3471
0.3492

0.3513
0.3533

0.3554
0 3574

0 3595
0 3615

0.3635
0 3655

0 3676
0 3696

-1.0---
0.2945

0 3119
0,3238

0.3348
0.3452

0.3554
0.3574

0.3594
0.3614

0 3634
0 3654

0 3673
0 3693

0 3713
0 3732

0 3752
0 3771

0.0----
0 3036

0.3210
0 3328

0 3435
0.3537

0.3635
0.3655

0.3674
0 3694

0 3713
0 3732

0 3751
0 3770

0 3789
0 3808

0 3827
0 3845

1.0----
0.3126

0 3300
0 3416

0.3521
0.3620

0 3716
0.3735

0.3753
0 3772

0 3791
0 3809

0 3828
0 3846

0 3864
0 3882

0 3901
0 3919

2.0---
0.3216

0.3389
0 3503

0.3606
0.3702

0 3795
0 3813

0.3832
0 3850

0 3867
0 3885

0 3903
0 3921

0 3938
0 3956

0 3973
0 3991

3.0 
-

0 3306
0.3478

0.3590
0 3690

0 3784
0.3873

0.3891
0.3909

0 3926
0.3943

0.3960
0  3978

0 3995
0 4011

0 4028
0 4045

0 4062
4.0----

0.3394
0.3566

0.3675
0.3773

0.3864
0.3951

0.3968
0 3985

0.4001
0 4018

. 0.4035
0 4051

0 4067
0 4084

0 4100
0 4116

0 4132
5.0----

0.3482
0.3652

0 3760
0 3855

0 3943
0.4027

0 4043
0.4060

0.4076
0 4092

0 4108
0 4123

0 4139
0 4155

0 4170
0 4186

0 4201



Table XV

Specific heat seawater Cp [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 4020.2 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
9000 3762.6 3796.9 3820.2 3836.1 3858.8

10000 3750.6 3785.9 3809.3 3825.1 3849.5

SALINITY

SALINITY

SALINITY

SALINITY

25

30

35

40

175
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Table. X
V

I

A
diabatic lapse rate F [°C

./1000 decibars]
0 DECIBARS

SALINITY

TEM
P. °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

- .0090
.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

0111
.0215

.0316
.0413

.0508
.0600

.0619
.0637

.0655
.0673

.0691
.0709

.0727
.0744

.0762
.0779

5 .0 -
.0106

.0212
.0312

.0409
.0503

.0595
0684

.0702
.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
.1 139

.1154
10 .0----

.0595
.0684

.0768
0850

.0929
.1006

.1081
.1095

1110
1125

.1139
.1154

.1168
.1182

.1197
.121 1

1225
11 .0 

-
.0687

.0773
.0854

0933
.1009

.1083
.1156

.1170
1 184

.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----
.0867

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---
.1040

.1114
.1184

.1253
.1319

.1383
.1446

.1458
.1471

1483
.1495

.1507
.1520

.1532
.1544

.1556
1567

16 .0----
.1124

.1196
1264

.1330
.1393

.1456
.1516

.1528
1 540

1 552
.1564

.1576
.1587

.1599
.161 1

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
.1721

.1732
.1743

17 54
.1764

19 .0---
.1371

1435
1496

.1555
.1612

.1668
.1723

.1734
.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
.1531

.1589
.1646

.1701
.1754

.1806
.1857

.1867
.1877

.1887
1897

1907
.1917

.1927
.1937

.1947
1957

22 .0 -
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

.221 1
.2219

.2228
.2236

.2245
2253

2261
.2270

27 .0 - -
.1989

.2034
.2079

.2123
.2165

.2208
.2250

.2258
.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

.3055
.3061

.3066
.3071

.3076
3082

.3087
.3093

3098
3103
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T
able A

V
li (a-b)

A
diabatic lapse rate 

T [°C
/1000 decibars]

SALINITY
1000 DECIBARS

TEM
P. °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---
- ,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
.0550

0 .0---
- .0199

- .0083
.0027

.0133
.0237

.0338
.0437

.0457
.0477

.0496
.0515

.0535
.0554

.0573
.0592

.0611
.0630

1 .0- —
- 0094

.0018
.0125

.0228
.0328

.0426
.0522

.0541
.0560

.0578
.0597

.0616
.0634

.0653
.0671

.0689
.0708

2 .0---
.0009

.0118
.0221

.0321
.0418

.0512
.0605

.0623
.0641

.0659
.0677

.0695
.0713

.0731
.0749

0766
.0784

3 0----
.0110

.0215
0315

.0411
.0505

.0596
.0686

.0703
.0721

.0738
.0756

.0773
.0790

.0807
.0824

0842
0858

4 .0---
0208

.0310
.0406

.0500
0590

.0679
.0765

.0782
.0799

.0816
.0832

.0849
.0866

.0882
0899

.0915
0932

5 .0---
.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
0670

.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

.1111
.1126

.1140
.1155

.1169
.1183

.1198
1212

9 .0
0671

.0756
0838

.0916
.0993

.1067
.1139

.1153
.1168

.1182
.1196

.1210
.1224

1238
.1251

.1265
.1279

10 .0 —
 -

.0758
.0841

.0919
.0995

.1069
.1140

.1210
.1224

1238
.1251

.1265
.1278

.1292
.1305

.1319
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

.1290
.1355

.1417
.1430

.1442
.1454

.1467
1479

1491
.1503

.1515
1527

.1539
14 O----

.1092
.1164

1232
.1298

1362
.1424

.1485
.1497

.1509
.1520

.1532
.1544

.1556
.1567

1579
.1591

.1602
15 .0---

.1172
.1241

.1307
1371

.1432
.1493

.1551
1563

1574
.1586

.1597
1609

1620
.1631

1642
.1654

.1665
16 .0---

.1251
.1318

1381
.1443

.1502
.1560

.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

.1527
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---

.1557
1615

.1669
.1722

.1774
.1825

.1874
.1884

1894
.1903

1913
1923

1932
.1942

.1951
1961

.1970
21 .0

.1631
1687

.1739
.1791

1841
.1889

.1937
.1947

.1956
.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

.2158
.2166

.2175
.2183

.2191
.2200

2208
25 .0

1922
.1968

.2014
.2058

.2101
.2143

.2185
.2193

.2202
.2210

.2218
2226

.2234
.2243

.2251
.2259

.2267

SALINITY
2000 DECIBARS

TEM
P. °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----- 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
.0597

.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----

0128
.0231

.0330
.0425

.0518
.0609

.0698
.0715

0733
.0750

0768
0785

0802
0819

.0836
.0853

0870
2 .0

.0222
.0323

0418
.0510

.0600
.0688

.0774
.0791

.0808
.0824

.0841
0858

0875
0891

0908
0924

0940
3 .0 --

0315
.0412

.0504
.0594

.0681
.0765

.0848
.0865

.0881
0897

.0913
.0930

0946
0962

0978
0993

.1009
4 .0---

.0406
.0500

.0589
.0675

.0759
.0841

.0921
0937

0953
.0969

0984
.1000

.1015
1031

1046
1062

1077
5 .0---

0494
.0585

.0672
.0755

.0837
.0916

.0993
.1008

1024
.1039

.1054
1069

1084
1099

1114
1128

.1143
6 .0---

.0581
.0670

.0753
.0834

.0912
.0989

.1064
1078

1093
.1108

.1122
.1137

.1151
.1166

1180
.1194

1208
7 .0--

.0667
.0752

.0833
.0911

.0987
.1061

.1133
.1147

.1161
.1175

1189
1203

.1217
1231

1245
1259

1273
8 .0 -

.0750
.0833

.0911
.0987

.1060
.1131

.1201
.1215

1228
.1242

.1256
.1269

1283
.1296

1309
1323

1336
9 .0---

.0833
.0913

.0988
.1061

.1132
.1201

.1268
1281

1294
.1308

.1321
.1334

1347
1360

1373
1385

1398
IO .0 —

■
.0913

.0991
.1064

.1134
.1202

.1269
.1334

.1347
.1360

1372
1385

1398
1410

.1423
1435

1447
1460

11 .0----
.0993

.1067
1138

.1206
.1272

.1336
.1399

.1411
.1424

.1436
.1448

1460
.1473

1485
1497

.1509
1520

12  .0----
.1071

.1143
.1211

.1277
.1341

.1403
.1463

.1475
.1487

.1499
1511

.1523
1534

1546
1558

1569
1581

13 .0----
.1148

.1218
.1283

.1347
.1408

.1468
.1527

.1538
.1550

.1561
.1573

.1584
1595

1607
1618

1629
1640

14 .0--
.1224

.1291
.1355

.1416
.1475

.1533
.1590

.1601
.1612

1623
.1634

1645
1656

1667
.1677

1688
1699

15 .0---
.1299

.1363
.1425

.1484
.1541

.1597
.1652

.1663
.1673

1684
.1695

1705
1716

1726
.1737

1747
1757
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T
able X

V
II (c-d)

A
diabatic lapse rate r [°C

./1000 decibars]
3000 DECIBARS

SALINITY

TEM
P. °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- -
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
1025

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
1093

1108
1 1 23

1138
1152

4 .0----
0594

.0680
0763

0843
0920

.0996
.1070

1085
1 100

.11 14
.1129

1143
1 157

1 172
1 186

1200
1214

5 .0-
0675

.0759
0839

.0916
.0992

1065
.1136

.1151
.1165

.1179
.1193

.1207
.1221

1234
1248

1262
1276

6 .0
0755

.0837
.0914

.0989
1061

.1132
.1201

.1215
.1229

.1242
,1256

.1269
1283

1296
1309

1323
1336

7 .0----
.0834

.0913
0988

1060
.1130

.1199
.1265

1279
1292

.1305
1318

1331
.1344

1 357
1370

1 382
1395

8 .0
0911

0988
.1060

.1130
.1198

1264
.1328

1341
.1354

.1367
.1379

1392
.1404

1417
1429

1441
1454

9 0
0987

1061
.1131

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

.151 1
.1522

.1534
1545

1557
1568

11 .0----
1136

1205
1270

1333
.1394

.1454
.1512

1524
.1535

1547
.1558

1569
1580

1592
1603

.1614
1625

12 ,0
1208

1275
1338

.1399
.1458

.1516
.1572

.1583
.1594

.1605
.1616

.1627
1638

.1649
1659

1670
1681

13 .0----
1280

1344
1405

.1464
.1521

.1577
.1631

.1642
1652

1663
.1674

1684
1695

1705
1715

.1726
1736

14 .0----
1350

.1413
1471

.1528
.1583

1637
1690

.1700
.1710

.1720
.1731

1741
.1751

1761
1771

1781
1791

15 .0----
1420

1480
1537

1592
.1645

.1697
.1748

.1758
.1767

.1777
.1787

.1797
1807

1817
1826

.1836
1846

SALINITY
4000 DECIBARS

TEM
P. °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
0294

.0388
.0479

.0567
0654

.0739
0823

.0839
.0856

.0872
.0889

0905
.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
1050

1065
.1080

1095
1110

1 .0----
.0539

0626
.0710

0790
0869

.0946
1022

.1037
.1052

.1067
.1082

.1097
.1112

.1127
.1 141

1156
1170

2 .0- 
-

0618
0703

0784
0862

.0938
.1013

1086
.1101

.1115
.1130

.1144
.1159

.1 173
.1187

1201
.1215

1230
3 .0- --

0695
0778

0856
0932

.1006
.1078

.1149
.1163

1 177
.1191

1205
.1219

1233
1247

.1260
1274

1288
4 .0---

0772
0852

0928
1001

.1073
.1143

.1211
.1225

.1238
1252

1265
.1279

1292
.1305

1318
.1332

.1345

5 .0-
0847

0924
0998

.1069
1138

1206
1272

.1285
1298

.1311
.1324

.1337
.1350

.1363
.1376

1388
.1401

6 0
0920

0995
1067

.1136
.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

.1554
.1565

9 .0
1134

1202
1267

1329
1390

.1449
.1507

.1518
1529

.1541
.1552

.1563
.1574

1585
.1596

.1608
.1619

10 .0 - -
1203

1269
1332

1392
.1451

.1508
.1563

.1574
1585

.1596
.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----
1470

1528
1583

1635
1686

1736
1784

.1794
1804

.1813
.1822

.1832
.1841

.1851
1860

1869
1878

15 .0----
1535

1591
1644

.1694
1744

.1792
1839

.1848
.1857

.1866
1875

.1884
1893

.1902
.191 1

.1920
1929
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T
able X

V
II (e-h)

A
diabatic lapse rate 

r [°C
/1000 decibars] 

5000 decibars

SALINITY

TEM
P. °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 -
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

.1065
.1080

1095
1109

.1 124
.1 139

.1153
1 168

1 182
1197

0 .0 
-

0654
0737

.0815
0891

.0966
.1039

1111
.1126

1140
.1154

.1168
1182

1197
121 1

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

1256
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
141 5

SALINITY
6000 DECIBARS

TEM
P °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 
--

0703
0781

0856
.0930

.1002
.1073

.1144
1158

1172
.1186

1200
.1214

.1228
.1242

1256
.1270

1284
-1 .0- 

-
.0771

0847
0921

.0992
.1062

.1132
1200

1214
.1227

.1241
1255

.1268
.1282

.1295
.1308

1322
.1335

0 0
0838

.0913
.0984

1054
.1122

.1189
1256

.1269
1282

.1295
1308

1321
.1334

.1347
.1360

1373
.1386

1 .0----
.0904

0977
1047

1114
.1180

.1246
1310

.1323
.1335

.1348
1361

1373
.1386

.1399
.141 1

1424
.1436

2 .0- —
0969

1041
.1108

.1174
.1238

.1301
.1364

1376
1388

.1400
.1413

1425
.1437

.1449
.1461

1473
.1485

3 .0----
1034

1103
1169

.1233
.1295

1356
.1416

1428
1440

.1452
.1464

.1476
.1487

.1499
.151 1

.1523
1534

SALINITY
7000 DECIBARS

TEM
P. °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----
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

1 .0----
1069

.1135
1199

1260
.1321

.1381
.1440

1451
.1463

.1475
.1486

1498
.1510

.1521
.1533

1 544
1556

2 .0-
1128

1193
1255

.1315
.1374

.1431
1489

.1500
.1511

1523
.1534

1545
.1556

.1568
.1579

.1590
.1601

3 .0 - -
1187

1250
.1310

.1368
1426

1482
.1537

1548
.1559

1570
1581

1 592
.1602

.1613
.1624

.1635
.1645

SALINITY
10000 DECIBARS

TEM
P. °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---
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

1 .0----
,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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T
able X

V
III

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

PRESSURE
TEM

PERATURE DEGREES CELSIUS

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

11.0
12.0

13.0
14.0

15.0
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----
-2.009

-1.012
-0.016

0.981
1.978

2.974
3.971

4.968
5.965

6.962
7.959

8.956
9.953

10.950
11.947

12.945
13.942

14.939
600----

-2.015
-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----
-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----

-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----

-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----

-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
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

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

1.771
2.749

3.728
4.706

5.686
6.665

7.645
8.625

9.605
10.585

11.566
12.547

13.528
14.509

3200----
-2.154

— 1.179
-0.203

0.774
1.751

2.728
3.705

4.683
5.661

6.639
7.617

8.596
9.575

10.554
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---
-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

5.583
6.558

7.533
8.508

9.484
10.459

11.436
12.412

13.389
14.365

4000----
-2.220

-1.249
-0.278

0.693
1.665

2.637
3.610

4.583
5.556

6.530
7.504

8.478
9.452

10.427
11.402

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---
-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
1.571

2.539
3.507

4.476
5.444

6.414
7.383

8.353
9.324

10.294
11.265

12.236
13.208

14.180
6000 —

-
-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
5200----

-2.337
-1.373

-0.409
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

10.191
11.159

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

11.123
12.090

13.058
14.026

5800----
-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----
-2.449

-1.490
-0.531

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----

-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
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
10.901

11.863
12.825

13.787
7000----

-2.548
-1.593

-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----

-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 

-
-2.655

-1.704
-0.752

0.200
1.153

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 

-
-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----

-2.754
-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—
-

-2.828
-1.882

-0.935
0.013

0.961
1.909

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 
-

-2.904
-1.960

-1.015
-0.069

0.877
1.824

2.771
3.719

4.667
5.616

6.565
7.514

8.465
9.415

10.366
11.317

12.269
13.220

10000----
-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
0j(S,O

,p,O
) [°C] for salinity ^35 versus pressure

T
able X

IX

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 

-
015

.013
.012

.010
.009

.007
.006

004
.003

.001
.000

-
.001

- .003
-

.004
-

006
- .007

1000 - --
.018

016
.015

.013
.011

.009
.007

.005
.004

.002
.000

-
.002

- 004
-

.005
-

007
- .009

1200- 
-

022
.020

.017
.015

.013
.011

.009
.007

.004
.002

.000
—

.002
- .004

_
.007

—
009

- 01 1
1400

.025
.023

.020
.018

.015
.013

.010
.008

.005
.003

.000
-

.003
- .005

-
.008

-
.010

- .013
1600----

029
.026

.023
.020

.017
.014

.011
.009

.006
.003

.000
-

.003
- .006

-
.009

-
.01 1

- .014
1800 

-
.032

029
026

.022
019

.016
.013

.010
.006

.003
.000

-
.003

- .006
-

.010
-

.013
- .016

2000
035

032
.028

.025
.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

-
.005

- .010
-

.01 5
-

020
- ,026

3200 
--

054
049

.043
.038

.033
.027

.022
.016

.01 1
005

.000
_

.005
■f 01 1

_
.016

_
022

- 027
3400---

057
.051

.046
.040

.034
.029

.023
.017

.011
.006

.000
-

006
~ .01 1

-
.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

-
.02 0

-
.026

- 033
4200 

-
069

.062
.055

048
.041

.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

-
.007

- .015
-

.022
-

.030
- .037

4800 —
.077

.069
061

054
.046

.038
.031

023
.01 5

008
.000

-
.008

- .015
-

.023
-

.031
- .038

5000 —
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

_
.008

- .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
-

.035
- .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
-

.009
- .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
103

093
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 

-
.111

.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
.071

.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

- .061
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



182

A
02(S,t,lOOOO,O) [°C] tem

perature versus salinity

T
able  X

X

SALINITY
TEM

P. °C
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
—2.0—

0.005
0.005

0.004
0.004

0.003
0.003

0.002
0.002

0.001
0.001

0.000
-0.001

-0.001
-0 002

-0.002
-0.003

-1.0—
■

0 003
0 002

0.002
0.002

0.002
0.001

0 001
0.001

0.001
0.000

0.000
0.000

-0.001
-0.001

-0 001
-0.001

0.0---
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0 000
1.0---

-0 003
-0.002

-0.002
-0.002

-0.002
-0.001

-0.001
-0.001

-0.001
0.000

0.000
0 000

0.001
0.001

0.001
0.001

2.0
-0 005

-0 005
-0 004

-0.004
-0.003

-0.003
-0.002

-0.002
-0.001

-0.001
0.000

0.001
0.001

0.002
0.002

0.003
3.0

-0.008
-0.007

-0.006
-0.006

-0.005
-0.004

-0.003
-0.002

-0.002
-0.001

0.000
0.001

0.002
0.002

0.003
0 004

4.0- —
-0.011

-0.010
-0.008

-0.007
-0.006

-0.005
-0.004

-0.003
-0.002

-0.001
0.000

0.001
0.002

0.003
0.004

0.005
5.0---

-0.013
-0.012

-0.011
-0 009

-0.008
-0.007

-0.005
-0.004

-0.003
-0.001

0.000
0.001

0.003
0.004

0.005
0 007

6.0
-0.016

-0.014
-0.013

-0.011
-0.010

-0.008
-0.006

-0.005
-0.003

-0.002
0.000

0.002
0.003

0.005
0.006

0.008
7.0---

-0 019
-0.017

-0.015
-0.013

-0.011
-0.009

-0.007
-0.006

-0.004
-0.002

0.000
0.002

0.004
0.006

0.007
0 009

8.0---
-0 021

-0.019
-0.017

-0.015
-0.013

-0.011
-0.008

-0.006
-0.004

-0.002
0.000

0.002
0.004

0 006
0.009

0.011
9.0 

-
-0.024

-0.021
-0.019

-0.017
-0.014

-0.012
-0.010

-0.007
-0.005

-0.002
0.000

0.002
0.005

0.007
0.010

0.012
10.0---

-0.027
-0.024

-0.021
-0.019

-0.016
-0.013

-0.011
-0.008

-0.005
-0 003

0 000
0.003

0.005
0.008

0 011
0.013

11.0—
■
-0.029

-0.026
-0.023

-0.020
-0.018

-0.015
-0.012

-0.009
-0.006

-0.003
0.000

0 003
0 006

0.009
0 012

0.015
12.0 —

-0.032
-0.029

-0.026
-0.022

-0.019
-0.016

-0.013
-0.010

-0.006
-0.003

0.000
0.003

0.006
0 010

0.013
0.016

13.0
-0.035

-0.031
-0.028

-0.024
-0.021

-0.017
-0.014

-0.010
-0.007

-0.003
0.000

0.003
0.007

0.010
0.014

0.017
14.0---

-0.037
-0.034

-0.030
-0.026

-0.022
-0.019

-0.015
-0.011

-0.007
-0.004

0.000
0 004

0 007
0.011

0 015
0.019

15.0---
-0.040

-0.036
-0.032

-0.028
-0.024

-0.020
-0.016

-0.012
-0.008

-0 004
0 000

0.004
0 008

0 012
0 016

0 020
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T
able X

X
I

0 (35,t,0,p) adiabatic heating for seaw
ater sunk from

 the surface [°C]

PRESSURE
TEM

PEFMATURE DEGREES CELSIUS

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

11.0
12.0

13.0
14.0

15.0
200

-1 996
-0 994

0 008
1 .009

2.011
3.013

4.014
5.016

6.017
7.019

8.020
9 022

10.023
11 025

12 026
13.028

14.029
15.030

400----
-1 .991

-0 988
0.016

1 .019
2.022

3.026
4.029

5.032
6.035

7.038
8.041

9.044
10.047

11.050
12.053

13 056
14.058

15.061
600----

-1 985
-0 980

0.025
1 .030

2 035
3.040

4.044
5.049

6.054
7 058

8 063
9 067

10.071
11.076

12.080
13.084

14.088
15.092

800
-1 979

-0 972
0 035

1 .041
2.048

3.054
4.060

5.067
6.073

7 079
8 085

9.090
10.096

11.102
12.108

13.113
14.119

15.124
1000----

-1 972
-0.963

0 045
1 .053

2.061
3.069

4.077
5.085

6.092
7 100

8.107
9.114

10.122
11.129

12.136
13.143

14.149
15.156

1200----
-1 963

-0.953
0.056

1 .066
2.076

3 085
4.094

5.104
6 113

7.122
8.130

9.139
10.147

11.156
12.164

13.173
14.181

15.189
1400

-1 955
-0,943

0.068
1 080

2.091
3.102

4.112
5 123

6.133
7.144

8.154
9 164

10.174
11.184

12.193
13.203

14 212
15.222

1600
-1 945

-0.932
0 081

1 094
2.106

3.119
4.131

5.143
6.155

7.167
8.178

9.190
10.201

11.212
12.223

13.234
14.244

15 255
1800 ---

-1 935
-0 920

0 094
1.109

2.123
3.137

4.150
5.164

6.177
7.190

8.203
9.216

10.228
11 .241

12.253
13.265

14.277
15.289

2000
-1 924

-0 907
0.109

1.124
2.140

3.155
4.170

5.185
6 200

7.214
8.228

9.242
10.256

11 270
12 283

13.297
14.310

15.323
2200 

-
-1 912

-0 894
0.123

1.141
2.157

3.174
4 191

5.207
6 223

7 239
8 254

9.269
10.285

11.300
12.314

13.329
14.344

15.358
2400- -

-1 899
-0.880

0.139
1.157

2.176
3.194

4.212
5 229

6.247
7.264

8.280
9.297

10.314
11.330

12.346
13.362

14.377
15.393

2600
-1 .886

-0 865
0.155

1 175
2.195

3.214
4.233

5.252
6.271

7.289
8.307

9.325
10.343

11.360
12.378

13 395
14.412

15.428
2800

-1 872
-0.850

0 172
1 193

2.214
3.235

4.256
5.276

6 296
7 315

8.335
9.354

10.373
11.392

12.410
13.428

14.446
15.464

3000
-1 857

-0 834
0.189

1 .212
2 235

3.257
4.278

5.300
6.321

7.342
8 363

9.383
10.403

11.423
12.443

13 462
14.481

15.501
3200

-1 842
-0.817

0.207
1 .232

2.255
3.279

4 302
5.325

6.347
7.369

8 391
9.413

10.434
11.455

12.476
13.497

14.517
15.537

3400
-1 826

-0 799
0.226

1 .252
2.277

3 301
4.326

5.350
6.373

7 397
8.420

9.443
10.465

11.488
12.510

13.531
14.553

15.574
3600

-1 809
-0 781

0.246
1 .272

2 299
3 325

4.350
5.376

6.400
7 425

8.449
9.473

10.497
11.520

12.544
13.567

14.589
15.612

3800
— 1 791

-0 763
0.266

1 .294
2 321

3.349
4.375

5.402
6.428

7 454
8.479

9.504
10.529

11.554
12.578

13.602
14.626

15.650
4000

-1 773
-0 743

0.287
1 316

2.345
3.373

4.401
5.429

6 456
7.483

8.510
9.536

10.562
11.588

12.613
13.638

14.663
15.688

4200 —
-1 754

-0 723
0.308

1 338
2 368

3 398
4.427

5.456
6.485

7,513
8.540

9.568
10.595

11.622
12.648

13.675
14.701

15.726
4400----

-1 735
-0 702

0.330
1.362

2 393
3 424

4.454
5.484

6 514
7.543

8.572
9.600

10.628
11.656

12 684
13.711

14.738
15.765

4600---
-1 715

-0 681
0.352

1.385
2.418

3 450
4.481

5.512
6.543

7.573
8 603

9.633
10.662

11.691
12.720

13.749
14.777

15.805
4800

-1 694
-0 659

0.376
1.410

2.443
3.476

4.509
5 541

6.573
7 605

8 636
9.666

10.697
11.727

12.757
13.786

14.815
15.844

5000
-1 .673

-0.636
0.399

1 .435
2.469

3.504
4.537

5.571
6.604

7.636
8.668

9.700
10 732

11.763
12.794

13.824
14.854

15.884
5200

-1 651
-0.613

0.424
1 .460

2.496
3.531

4.566
5.601

6.635
7.668

8.702
9.734

10.767
11.799

12.831
13 862

14.894
15.925

5400-- -
-1.628

-0 590
0.449

1 486
2.523

3.559
4 595

5.631
6.666

7.701
8.735

9.769
10.803

11.836
12.869

13.901
14.933

15.965
5600

-1 605
-0.565

0.474
1 513

2.551
3 588

4.625
5 662

6.698
7.734

8.769
9.804

10.839
11.873

12.907
13.940

14.973
16.006

5800
-1 581

-0.540
0.500

1.540
2.579

3 617
4.656

5 693
6.730

7.767
8 804

9.839
10.875

11.910
12.945

13.980
15.014

16 048
6000

-1 557
-0 515

0.527
1 .567

2.608
3 647

4.686
5.725

6 763
7 801

8 838
9.875

10.912
11.948

12.984
14.019

15.054
16.089

6200
-1 532

-0 489
0.554

1 596
2.637

3.677
4 718

5.757
6.797

7,835
8.874

9.912
10.949

11.986
13.023

14.059
15.096

16.131
6400

-1.506
-0 462

0 581
1.624

2 666
3.708

4.749
5 790

6 830
7.870

8.909
9.948

10 987
12.025

13 063
14.100

15.137
16.174

6600
-1 .480

-0.435
0.610

1 .653
2.697

3.739
4 782

5 823
6.864

7.905
8.945

9.985
11.025

12 064
13.102

14.141
15.179

16.216
6800

-1 .453
-0 407

0 638
1 .683

2.727
3.771

4 814
5.857

6 899
7.941

8 982
10.023

11.063
12.103

13.143
14.182

15.221
16.259

7000 -
-1 426

-0 379
0,668

1 .713
2 759

3 803
4.847

5 891
6 934

7.977
9 019

10.061
11.102

12.143
13.183

14.223
15.263

16.303
7200

-1 .398
-0.350

0.697
1 .744

2.790
3.836

4.881
5 925

6.970
8.013

9 056
10.099

11.141
12.183

13.224
14.265

15.306
16.346

7400----
-1 .370

-0 321
0.728

1 .775
2.822

3.869
4.915

5.960
7.005

8.050
9 094

10.137
11.180

12.223
13.265

14.307
15.349

16.390
7600

-1 341
-0.291

0,758
1 .807

2.855
3.903

4.949
5.996

7.042
8.087

9.132
10.176

11.220
12.264

13.307
14.350

15 392
16.435

7800 
-

-1 .312
-0 261

0.790
1 .839

2 888
3.936

4.984
6.032

7.078
8.124

9 170
10.216

11 260
12.305

13.349
14.393

15.436
16.479

8000-
-1 282

-0.230
0.821

1 .872
2.922

3.971
5.020

6.068
7 115

8 162
9 209

10.255
11.301

12.346
13 391

14.436
15.480

16 524
8500

-1 .205
-0.151

0.903
1 955

3 007
4.059

5.110
6.160

7.210
8 259

9.308
10 356

11 .404
12.451

13 498
14.545

15.591
16.637

9000
-1 125

-0.069
0.987

2.041
3 096

4.149
5.202

6.254
7.306

8.358
9 408

10.459
11 509

12.558
13 607

14 656
15 704

16.752
9500

-1 .042
0.016

1 .073
2.130

3.186
4.242

5 297
6.351

7 405
8.458

9 511
10.563

11 615
12.667

13 718
14.769

15819
16 869

10000
-0.957

0.103
1 163

2 222
3.280

4.337
5 394

6.450
7 506

8.561
9.616

10.670
11 724

12.777
13 830

14 883
15.935

16.987



Table XXII

Freezing point temperature °C

PRESSURE
DECIBARS

SALINITY

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

loo -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
1000

1402.4
1418.0

1447.3
1463.4

1482.3
1498.9

1509.1
1526.1

1528.9
1546.3 SALINITY 0

2000 1434.3 l479.8 1515.6 1543.0 1563.6
3000 1451.0 1496.5 1532.3 1559.9 1580.7
4000 1468.2 I 513.4 1549.1 1576.7 1597.6
5000 1485.8 1530.5 1565.9 1593.5 1614.4
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 1 676,-2 1696.8

0 1409.2 1453.5 1488.0 .1514.5 1533.9
1000 1424.9 1469.6 1504.6 ' 1531.4 1551.2 SALINITY 5
2000 1441.2 1486.1 1521 .2 C. 1548.3 1568.4
3000 1457.9 1502.7 1537.9 1565.1 1585.4
4000 1475.1 1519.6 1554.6 1581.8 1602.3
5000 1492.7 .1536.6 1571 .4 1598.5 1619.1
6000 1510.5 1553.8 1588.2 1615.1 1635.7
7000 1528.6 1571.1 1605.0 1631.7 1652.2
8000 1546.9 1588.5 1621.7 1648.2 1668.6
9000 i1565.4 1605.9 1638.5 1664.6 1684.9

10000 1583.9 1623.2 1655.2 1680.9 1701.0

0 ! 1415.8 1459.5 1493.6 1519.7 1538.8
1000 1431.7 1475.8 1510.2 1536.6 1556.1 SALINITY IO
2000 1448.1 1492.3 1526.8 1553.5 1573.2
3000 1464.9 1508.9 1543.5 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 1640.4
7000 1535.5 1577.2 1610.5 1636.7 1656.9
8000' 1553.7 1 1594.6 1627.2 1653.2 1673.3
9000 1572.1 1 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 1498.4 1532.5 1558.6 1578.0
3000 1471.8 1515.1 1549.1 1575.4 1595.0
4000 1489.0 1532.0 1565.8 1592.1 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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Sound speed in seawater U [m/s]

Table XXIII (cont.)

PRESSURE
DECIBARS 0

TEMPERATURE °
10 20

C
30 40

0 1435.8 1477.7 1510.3 1535.2 1553.4
1000 1452.0 1494.1 1 527.0 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
9000 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]

PRESSURE
DECIBARS

LATITUDE DEGREES

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---- 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---- 2471.55 2470.67 2468.29 2465.03 2461 77 2459.39 2458.51
3000---- 2962.43 2961.38 2958.52 2954.61 2950.71 2947.85 2946.81
3500---- 3452.20 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---- 4428.49 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-- 5400.55 5398.64 5393.43 5386.31 5379.19 537399 5372.08
6000---- 5885.02 5882.95 5877.27 5869.51 5861 .75 5856.08 5854.00
6500---- 6368.49 6366.24 6360.09 6351.70 6343.31 6337.17 6334.92
7000---- 6850.95 6848.53 6841.92 6832.89 6823.86 6817.26 6814.84
7500- 7332.43 7329.84 7322.76 7313.10 7303.44 7296.37 7293.78
8000- 7812.93 7810.17 7802.63 7792.34 7782.04 7774.51 7771.76
8500---- 8292.47 8289.54 8281.54 8270.61 8259.69 8251.70 8248.77
9000---- 8771.07 8767.97 8759.51 8747.95 8736.40 8727.94 8724.85
9500---- 9248.73 9245.46 9236.54 9224.36 9212.17 9203.26 9200.00

10000- 9725.47 9722.04 9712.65 9699.84 9687.03 9677.66 9674.23
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T
able X

X
V

Salinity as a function of density anom
aly y (S,t,0)

DENSITY ANOM
ALY

TEM
P. °C

0.0
5.0

10.0
15.0

16.0
17.0

18.0
19.0

20.0
21.0

22.0
23.0

24.0
25.0

26.0
27.0

28.0
29.0

30.0
31.0

32.0
—2.0---

0 398
6.493

12.629
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----

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---

0 191
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

12 519
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 --

0 040
6 273

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 —

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----

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----

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 —

-
0 378

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- -
0.640

7 089
13 563

20.037
21.331

22.625
23.918

25.210
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
0 797

7.267
13 759

20.252
21.549

22.846
24.143

25 439
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 -
0 971

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
42 604

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

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

IO 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
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
42 434

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
49 119

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
51 125

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-
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
46 849

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
52 729

39.0-
IO 054

16.862
23 658

30.435
31 788

33.139
34.490

35 840
37.188

38.536
39.882

41.227
42.571

43.914
45 .256

46 597
47 936

49 .274
50 611

51 947
53 281

40.0 —
10 579

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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T
able X

X
V

I

Salinity as a function of specific volum
e anom

aly ô (S,t,0)

SPECIF
C VOLU

M
E ANOM

ALY
TEM

P. °C
-400.

-300.
-200.

-100
0.

100.
200.

300.
400.

500.
600.

700.
800.

900
1000.

1100.
1200.

—2.0---
40 112

38 806
37 502

36.201
34.901

33 604
32.309

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
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 —

 -
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

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
40 542

39 185
37.830

36.477
35.125

33.776
32 429

31.083
29.740

28.399
27 059

25 722
24.387

23.054
21 724

20.396
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
15.0 

-
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----
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

42 575
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
41.624

40 226
38 829

37.434
36.041

34 649
33.259

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
42.552

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

43.521
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
45.429

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

50 177
48.763

47 351
45,940

44.531
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

l42,234
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

45.579
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
47.530

46,117
44 706

43.296
41 888

40 481
39.076

37.673
36.271

34.871
33 473

32 076
30.681

39 0
53.751

'52.330
50.912

49.494
48.079

46.664
45.252

43.841
42 431 ’

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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T
able X

X
V

II (a)

Salinity as a function of density anom
aly 7 (S,t, 1000)

1000 DECIBARS
DENSITY ANOM

ALY

TEM
P. °C

29.5
30.0

30.5
31.0

31.5
32.0

32.5
33.0

33.5
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- 

-
30 732

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----

30.845
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---
30 891

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----

30 941
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

1.5----
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

2.5
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 -

31 182
31 .815

32 448
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 74d
4.0----

31 326
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

--
31 486

32 123
32.760

33 397
34 034

34 671
35.307

35 943
36 580

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
33 578

34.217
34 855

35.494
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

39 532
40 170

40 809
41 447

7.5----
31 951

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----
32 162

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 1 57

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-
32.388

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
11.5 

--
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
42 731

12.5--
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
42 529

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
42 512

43 164
43 815

16.0
-

34.179
34.835

35.489
36.144

36.799
37.453

38 107
38 761

39 414
40 067

40 720
41 373

42 025
42 678

43 330
43.981
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T
able X

X
V

II (b)

Salinity as a function of density anom
aly y (S,t,2000)

2000 DECIBARS
DENSITY ANOM

ALY

TEM
P. °C

34.0
34.5

35.0
35.5

36.0
36.5

37.0
37.5

38.0
38.5

39.0
39.5

40.0
40.5

41.0
41.5

—2.0---
30.447

31 075
31.703

32.331
32.959

33.587
34 215

34 842
35.470

36 097
36 724

37.351
37 978

38.605
39.231

39 857
-1.5 —

30.494
31.124

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---
30 546

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---
30 662

31 .295
31.928

32.561
33.193

33.825
34.458

35 090
35.722

36.353
36 985

37.616
38.248

38.879
39.510

40.140
0.5----

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----
30.793

31.429
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
1.5----

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
40.458

41.098
5.5----

31.571
32.215

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----
31.675

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 —

31.783
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
7.5 —

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
36169

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
39.576

40 228
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
40.379

41.032
41.684

42.335
42,987

12.5----
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

40.038
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

42.007
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

42,836
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 y (S,t,4000) and y (S,t,6000)
4000 DECIBARS

DENSITY ANOMALY

TEMP. °C 45.00 45.25 45.50 45.75 46.00 46.25 46.50 46.75 47.00 47.25 47.50 47.75 48.00
-2.0- - 32.875 33 196 33 516 33.837 34.157 34.477 34 797 35.118 35.438 35.758 36 078 36.398 36.718
-1.5— 32.964 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---- 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---- 33 251 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
IO-- 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 37.4522.0- 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 5702.5- — 33 796 34.121 34.446 34.771 35.095 35.420 35.745 36 069 36 393 36.718 37 042 37.366 37.6913.0 —- 33.915 34.240 34 566 34.891 35.216 35.541 35.866 36.191 36.516 36.841 37 165 37 490 37.8153.5---- 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 35 466 35 792 36 118 36 444 36.769 37.095 37 421 37.746 38.0724.5 — - 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 2055.0- - 34.421 34 748 35.075 35.402 35.729 36.055 36 382 36 709 37 035 37.362 37.688 38.014 38 3415.5---- 34.555 34 883 35.210 35.537 35.864 36 191 36.519 36.846 37 173 37 499 37 826 38.153 38.4806.0 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 38.7667.0 —- 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
7.5 — 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- — 35 270 35.600 35.929 36.258 36.587 36.916 37 245 37.574 37.903 38 231 38.560 38.889 39.217
8.5- - 35 422 35.752 36.081 36.411 36.740 37.069 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--- 35 734 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 39 528 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--- 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
11.5--- 36 390 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 — 36 561 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- — 36.735 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 - 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- 37 090 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---- 37.272 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

TEMP. °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
-1.5 — 34.728 34.858 34 989 35.120 35.250 35.381 35.512 35 643 35 773 35 904 36.035
-1 0 — 34 856 34 987 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 - - 35 121 35 252 35 384 35.515 35 646 35 III 35.908 36.040 36.171 36 302 36.433
0.5 35 258 35 389 35.521 35 652 35.784 35.915 36.046 36.178 36.309 36.440 36.572
1.0---- 35 398 35.529 35.661 35.792 35.924 36 055 36 187 36.319 36.450 36 582 36.713

1.5---- 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
2.5- 35 833 35 965 36.097 36 229 36.361 36 493 36 625 36 758 36 890 37.022 37 153
3.0 35 984 36 116 36 248 36 380 36.513 36.645 36 777 36.909 37,041 37 174 37.306
3.5- 36 137 36 269 36 402 36 534 36.667 36 799 36 931 37 064 37 196 37 328 37.460
4.0 - 36 293 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 37 409 37 542 37 675 37 808 37 940
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Table XXVIII

Density anomaly 7(S,t,0) conversion to anomaly of specific volume v(S,t,0)

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

'y(s.t.o) 0 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
1.0 - 99 001 98 901 98 801 98 702 98 602 98 502 98 403 98 303 98.203 98.104
2 0 98 004 97 904 97 805 97 705 97 606 97 506 97.407 97.307 97.208 97.108
3 0 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 95 025 94 926 94 827 94 728 94 629 94 530 94.431 94.332 94 233 94.135
6 0 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 92 064 91 965 91 867 91.768 91 670 91.572 91 473 91.375 91.277 91.178
9.0 — 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- - 88.142 88.045 87.947 87 849 87 752 87.654 87.557 87.459 87.362 87.264
13.0--- 87.167 87.069 86.972 86.875 86.777 86.680 86.582 86.485 86.388 86.291
14.0 86 193 86.096 85.999 85.902 85.804 85 707 85.610 85 513 85.416 85.319
15.0 — 85 222 85.125 85 028 84.931 84 834 84.737 84.640 84.543 84.446 84.349
16.0--- 84.252 84.155 84 058 83 961 83.865 83.768 83.671 83.574 83.478 83.381
17.0 — 83.284 83.187 83.091 82 994 82.898 82 801 82.704 82 608 82.511 82.415
18.0-- 82.318 82.222 82 125 82.029 81.932 81 .836 81.740 81.643 81.547 81.451
19.0 81.354 81.258 81.162 81.065 80.969 80.873 80 777 80.681 80.584 80.488
20.0--- 80.392 80 296 80.200 80.104 80 008 79 912 79.816 79 720 79.624 79.528
21.0 - 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 77 517 77.422 77.326 77.230 77.135 77 040 76 944 76.849 76.753 76.658
24.0--- 76.563 76.467 76.372 76.276 76.181 76 086 75.991 75.895 75.800 75.705
25.0 75.610 75.515 75 419 75.324 75 229 75 134 75.039 74 944 74.849 74.754

26.0 - - 74 659 74.564 74.469 74.374 74.279 74 184 74,089 73.994 73.899 73.805
27.0 73.710 73.615 73.520 73.425 73.331 73.236 73.141 73.047 72.952 72.857
28.0 72 763 72.668 72.573 72.479 72 384 72 290 72.195 72.101 72.006 71 .912
29.0--- 71 .817 71.723 71.628 71.534 71 .440 71.345 71.251 71.157 71.062 70.968
30.0 70 874 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 68 992 68 898 68 805 68.711 68.617 68 523 68.429 68 336 68.242 68.148
33.0- 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 7(S,t,0) [kg/m3]

DENSITY ANOMALY 7(S.t.O)

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 33 271 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 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
85.0 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 --- IO. 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 3.311 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 -7 050 -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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T
able X

X
X

Salinity  as a function of anom
aly of specific volum

e v(S,t,0)

ANOM
ALY OF SPECIFIC VOLUM

E v(S.t.O)

TEM
P. °C

107.
105.

103.
101.

99.
97.

95
93.

91.
89.

87.
85.

83.
81.

79.
77.

75.
73.

71.
69.

67.
-2.0----

-8.153
-5.691

-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

8 931
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 .029
1 415

3 885
6 374

8.875
11.397

13.928
16.471

19.025
21.590

24.164
26 749

29 343
31.946

34.558
37.178

39.808
42.446

1.0----
-8.567

-6.068
-3.579

-1.106
1 .350

3 830
6.330

8 846
11.376

13 918
16.472

19.036
21.612

24.197
26.792

29 396
32.009

34.631
37.262

39.902
42.549

2.0----
-8.659

-6 148
-3 648

-1 163
1 305

3.796
6 307

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----
-8 729

-6 206
-3 695

-1 198
1 280

3.783
6.304

8 842
11 392

13.956
16.530

19 115
21.711

24 316
26 931

29.555
32.188

34.830
37.480

40.138
42-804

4.0- —
-8.776

-6 243
-3.721

-1.213
1 .276

3.789
6 321

8 869
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----
-8.801

-6.258
-3 726

-1 208
1 .292

3.815
6 357

8 915
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
6.412

8 980
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----
-8 789

-6.227
-3.675

-1 139
1 .381

3 924
6.486

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

4 007
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

9 283
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

-6.03Q
-3,454

-0 893
1 .655

4.226
6.815

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---
-8 522

-5 927
-3,343

-0.774
1 .782

4.362
6.960

9 572
12.196

14 831
17.477

20.132
22 797

25 471
28.153

30.844
33.542

36.249
38 963

41.685
44.414

12.0----
-8 407

-5.805
-3,213

-0.639
1 926

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----
-8,274

-5.664
-3 067

-0.485
2.088

4.685
7 299

9 927
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

-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

42 494
45 242

15.0----
-7 953

-5.331
-2 721

-0.130
2 461

5 074
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
18.593

21 .284
23 983

26 690
29 406

32.129
34 860

37.599
40.344

43.097
45.857

17.0----
-7.562

-4.929
-2 309

0.290
2.899

5 528
8.171

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

0.525
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

6 042
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

-4.205
-1.573

1 .041
3.672

6.322
8 986

11 661
14.347

17 043
19.748

22.462
25.184

27.915
30.653

33 398
36.151

38.910
41.677

44.451
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
47.603

22.0---
-6.297

-3.644
-1 006

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
4.580

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 —
-5.683

-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

46.991
48,789

25.0----
-5 354

-2 694
-0.051

2 591
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
49.206

26.0 -
-5.011

-2.349
0.294

2 944
5.614

8.299
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
5 986

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

47.263
50 072

28.0-—
-4 283

-1 618
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
6 770

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
45-356

48.165
50,981

30.0 —
-3 501

-0.837
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 Oti
45.818

48.631
51 450

31.0----
-3 092

-0 428
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

49.108
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---
-2 234

0.426
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
50.597

53,429
35.0---

-1 330
1 330

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
51,114

53 948
36.0-

-0 861
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
37.0 

-
-0 382

2.284
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

52,174
55.013

38.0----
0 106

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

52.718
55 560

39.0----
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
50.432

53 270
56 115

40.0----
1.119

3.802
6.502

9.217
11.943

14.680
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

53.832
56,678
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1 Incorporated with Nos. 4, 8 and 14 in No. 27 1965 WG IO 16 Sixth report of the joint panel on oceanographic 
tables and standards, Kiel, 24-26 January 1973;

2 Report of the first meeting of the joint group 
of experts on photosynthetic radiant energy

sponsored by Unesco, ICES, SCOR, IAPSO 1974 WG IO

held at Moscow, 5-9 October 1964. Sponsored 17 An intercomparison of some current meters,
by Unesco, SCOR and IAPO 1965 WG 15 report on an experiment of Research Vessel 

Akademic Kurchatov, March-April 1970, by the
3 Report on the intercalibration measurements Working Group on Current Velocity Measurements;

in Copenhagen, 9-13 June 1965. Organized 
by ICES 1966 _

sponsored by SCOR, IAPSO, Unesco 1974 WG21

18 A review of methods used for quantitative
4 Incorporated with Nos. 1,8 and 14 in No. 27 1966 WG IO phytoplankton studies; sponsored by SCOR, 

Unesco 1974 WG 33
5 Report of the second meeting of the joint 

group of experts on photosynthetic radiant 20 Ichthyoplankton. Report of the CICAR Ichthyo-
energy held at Kauizawa, 15-19 August 1966. 
Sponsored by Unesco, SCOR, IAPO 1966 WG 15

plankton Workshop-Afao published in Spanish 1975 —

21 An intercomparison of open sea tidal pressure
6 Report of a meeting of the joint group of sensors. Report of SCOR Working Group 27:

experts on radiocarbon estimation of primary 
production held at Copenhagen, 24-26 October

“Tides of the open sea” 1975 WG27

1966. Sponsored by Unesco, SCOR, ICES 1967 WG 20 22 European sub-regional co-operation in oceano­
graphy. Report of Working Group sponsored

7 Report of the second meeting of the Committee by the Unesco Scientific Co-operation Bureau for
for the Check-List of the Fishes of the North Europe and the Division of Marine Sciences 1975 —
Eastern Atlantic and on the Mediterranean, 
London, 20-22 April 1967 1968 — 23 An intercomparison of some currents meters, III. 

Report on an experiment carried out from the
8 Incorporated with Nos. 1, 4 and 14 in No. 27 1968 WG IO Research Vessel Atlantis II. August-September 

1972, by the Working Group on Continuous
9 Report on intercalibration measurements, Velocity Measurements: sponsored by SCOR,

Leningrad, 24-28 May 1966 and Copenhagen, IAPSO and Unesco 1975 WG21
September 1966; organized by ICES 1969 —

24 Seventh report of the joint panel on oceano­
IO Guide to the Indian Ocean Biological Centre graphic tables and standards, Grenoble,

(IOBC), Cochin (India), by the Unesco Curator 2-5 September 1975; sponsored by Unesco,
1967-1969 (Dr. J. Tranter) 1969 — ICES, SCOR, IAPSO 1976 WG IO

11 An intercomparison of some current meters, 27 Collected reports of the joint panel on oceano­
report on an experiment at WHOI Mooring Site graphic tables and standards, 1964-1969 1976 WG IO
“D”, 16-24 July 1967 by the Working Group on 
Continuous Current Velocity Measurements. 28 Eighth report of the joint panel on oceano­
Sponsored by SCOR, LIAPSO and Unesco 1969 WG21 graphic tables and standards, Woods Hole,

U.S.A., sponsored by Unesco, ICES, SCOR,
12 Check-List of the Fishes of the North-Eastern IAPSO 1978 WG IO

Atlantic and of the Mediterranean (report of 
the third meeting of the Committee, Hamburg, 29 Committee for the preparation of CLOFETA-
April 1969) 1969 — Report of the first meeting, Paris,

16-18 January 1978 1979 _
13 Technical report of sea trials conducted by the 

working group on photosynthetic radiant 30 Ninth report of the joint panel on oceanographic
energy, Gulf of California, May 1968; sponsored tables and standards, Unesco, Paris,
by SCOR, IAPSO, Unesco 1969 WG 15 11-13 September 1978 1979 —

14 Incorporated with Nos. 1, 4 and 8 in No. 27 1970 WG IO

15 Monitoring life in the ocean, sponsored by
SCOR, ACMRR, Unesco, IBP/PM 1973 WG 29
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