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ABSTRACT 

Tables are presented for the rapid computation on a 
e calculator of density (sigma-t) and electrical 

ty of sea water from observed temperature 
and salinity values. Tables for sigma-t cover the salinity 
range from 10.00°/,, to 40.00°/,,, those for electrical 

conductivity from 0°/,, to 40°/.,,. Computed values for 
sigma-t may have an error of 2 units in the second 
decimal place. Computed values for electrical conduc- 

tivity may have an error of 2 or 3 units in the fourth 
decimal place. 



FOREWORD 

The tables in this publication provide a rapid means of computing 
the density and electrical conductivity of sea water on machine cal- 
culators. Their accuracy is sufficient for many computations in 
oceanographic work, Their usefulness is increased by the elimination 
of multiple entries and interpolations common to other tables used 
in determining density and electrical conductivity. The investigator 
who is interested in greater accuracy will have to resort to such 
tables as are provided in Hydrographic Office Publication Numbers 
614, Processing Oceanographic Data, and 615, Tables for Sea Water 
Density. 

- B. COCHRAN 
aptain, U. S. Navy 

Hydrographer 
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PART I 

TABLE FOR DETERMINING DENSITY OF SEA WATER 

BACKGROUND AND PURPOSE 

The determination of density (c,) from observed temperature and 

salinity values has been done by using slide rules, nomograms, and 

tables. Both the slide rule and nomograms require frequent use on 

the part of the operator to develop and retain proficiency. Recent 

tables for determining sea water density eliminate much of the laborious 

interpolation required by earlier tables and provide a high degree 

of accuracy. However, interpolation tables must be used to obtain 

g, values equivalent to the decimal portion of given salinities (for 

salinity increments of 0.01%). Such interpolations require additional 

entries in the tables to obtain the desired density value. 

The density table in this publication requires but one entry at 

the given temperature to make the necessary computation. Computed 

values of ¢, may have an error of 2 units in the second decimal place, 

which is permissible for many applications. Sigma-t values of the 

above order of accuracy can be computed rapidly without subjection to 

possible reading errors encountered in numerous entries. 

ARRANGEMENT 

The table for determining density of sea water presents values 

of o, corresponding to temperatures from ~-2.00°C to 29.99°C and 

salinities from 10.00% to 39.99%. The table is arranged in three parts by 

salinity intervals of 10.00%. For a given temperature in column 

one the corresponding og, value, for the base of the salinity interval 

entered, is indicated in column two. As the salinity increases the 

ov, value increases by an amount equal to the factor, f, in column 

three multiplied by the last three digits of the given salinity (observing 

decimal places). Temperature values are provided in column one for 

every hundredth (.01) increment in the go, value in column two. Where 

the given temperature is intermediate between the values provided, 

the lower value is used. 

EXAMPLE OF COMPUTATION 

Given a temperature of 15.70°C and a salinity of 36.47%. compute 

the o, value. 



1. Select the salinity interval of 30.00 to 39.99%, pages 13 to 18. 

2. In column one, find the temperature interval in which 15.70 

falls (always use the lower limit of the interval). The lower limit 

is 15.69°C. 

3. Entering column one at 15.69°C read the corresponding value 
of 22.00 in column two. This is the correct g, value for the base 

of the salinity interval, thatis, for a salinity of 30.00%, and temperature 

of 15.69°C. 

4. To find the correct o, value for the given salinity of 36.47%, 

multiply the designated f- factor in column three (.7680) by the last 

three digits of the given salinity (6.47), observing decimal places, 

and add the value obtained to the base value 22.00. 

5. Round the value obtained (26.96896) to two decimal places. 
ANSWER 26.97. 

Thus: Given 15.70°C and 36.47%o0 S. 

From table for Salinity 30.00 to 39.99%, enter column one 

at lower limit of temperature interval (15.69) 

obtain base f- factor last three 

value in of column digits of 

column two + three x given S. = 

22.00 .7680 6.47 

26.968960 (round to two decimal places) ANSWER 26.97 
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DENSITY (0; ) 

Salinity 10.009/o00 to 19.99°/oo 



DENSITY (co; ) 

Salinity 10,00°/o0 to 19.999/oo 
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DENSITY (o;) 

Salinity 10.00°/o0o to 19.99°/oo 
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DENSITY (c;,) 

Salinity 10.00°/oo to 19.99°/a0 
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DENSITY (¢,) 

Salinity 20.00°/o00 to 29.99°/oo 
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DENSITY (c, ) 

Salinity 20.00°/o0 to 29.99°/o0 



DENSITY (co) 

Salinity 20.00°/oo to 29.999/oo 
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DENSITY (o,) 
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DENSITY (7) 

Salinity 20.00°/o00 to 29.99°/oo 



DENSITY (o,) 

Salinity 30.00°/o0 to 39.99°/oo 
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DENSITY (¢,) 

Salinity 30.00°/00 to 39.99°/o0 
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DENSITY (c,) 

Salinity 30,.00°/o0 to 39.99°/oo 



DENSITY (c,) 

Salinity 30.00°/oo to 39.99°/o0 
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DENSITY (¢,) 

Salinity 30.00°/oo to 39.99°/oo 
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PART II 

TABLE FOR DETERMINING ELECTRICAL CONDUCTIVITY 

OF SEA WATER 

BACKGROUND AND PURPOSE 

The determination of conductivity of sea water has been done by 

using graphic methods and tables. Conductivity values, accurate to 

3 decimal places, can be read by the graphic method currently in use. 

Errors due to misjudgement of the space intervals on the graph may 

result, particularly when eyestrain and fatigue reduce efficiency of 

the operator, in determining extended series of conductances. Tables 

currently used provide conductivity values only for whole units of 

salinity (Jo) and 5-degree (C) intervals of temperature. Interpolation 

is required to obtain conductances equivalent to intermediate values, 

that is, for salinity increments of .01 part per thousand and for 

integral and fractional parts of temperature within the 5-degree 

intervals. 

The table in this publication makes possible the computation of 

conductivity to the fourth decimal place for awide range of temperature 

and salinity values (to the second decimal place). Interpolation is 

not required. Only one entry in the table is necessary to make the 

computation. Computed conductance values may have an error of 2 
or 3 units in the fourth decimal place, which is of sufficient accuracy 

for many applications. 

ARRANGEMENT 

The table for determining electrical conductivity of sea water 

presents values for temperatures from -2.00°C to 30.00°C and salinities 

from 0.00% to 39.99%. The table is arranged in four parts by salinity 
intervals of 10.00%. For a given temperature in column one the 

corresponding conductivity value, L, for the base ofthe salinity interval 

entered is indicated by column two. As the salinity value increases 

the L-value increases by an amount equal to the factor, f, in column 

three multiplied by the last three digits of the given salinity (observing 

decimal places). Temperature values provided in column one are in 

half-degree increments. Where the given temperature is intermediate 

between the values provided, use the nearer limit of the interval. 

EXAMPLE OF COMPUTATION 

Given a temperature of 19.90°C and a salinity of 34.26%. compute 

the electrical conductivity or L-value. 

19 



1, Select the salinity interval of 30.00 to 39.99%, page 24. 

2. In column one find the temperature interval in which 19.90°C 

falls and round to the nearest (upper in this example) limit of the 

interval or 20.00°C. 

3. Entering column one at 20.00°C read the corresponding L- value 

of .0417 in column two. This is the correct L-value for the base of 

the salinity interval, that is, for a salinity of 30.00% and temperature 

of 19.90°C. 

4. To find the correct L-value for the given salinity of 34.26%, 

multiply the designated f-factor (.001216) in column three by the last 

three digits of the given salinity (4.26), observing decimal places, 

and add the value obtained to the base value .0417. 

5. Round the value obtained (.04688016) to four decimal places. 

ANSWER .0469. 

Thus: Given 19.90°C and 34.26% S. 

From table for Salinity 30.00% to 39.99%, enter column one 

at nearest limit of temperature interval (20.00). 

obtain base f-factor last three 

L-value in of column digits of 

column two + three x given S. = 

.0417 .001216 4.26 

.04688016 (round to four decimal places) ANSWER .0469 

20 



ELECTRICAL CONDUCTIVITY (L) 

Salinity 09/00 to 9.99°/oo 
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ELECTRICAL CONDUCTIVITY (L) 

Salinity 10°/oo to 19.99°/oo 
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ELECTRICAL CONDUCTIVITY (L) 

Salinity 209/00 to 29.99 °/oo 
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ELECTRICAL CONDUCTIVITY (L) 

Salinity 30°/oo to 39.99°/oo 
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