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COMPUTATION OF THE VELOCITY OF SOUND

IN SEA WATER

By

Masao OUTI

I. Introduction

The tables of sound velocity in sea
.water, which are used widely today, are
those of the British Admiralty(1) (1927) and
Kuwahara(2) (1939). Recently Alfred
Weissler(3) (1951) and his co-workers
measured the velocity of sound in sea
water samples under atmospheric pressure
and discussed the values in the above-
mentioned tables. The physical constants
of sea water which were used in the com-
putation of sound velocity in these tables
were determined about forty years ago. In
order to improve the accuracy of computa-
tion, more accurate values of these con-
stants must be known, but the present
author could not find any such values in
current literature. Among the computations
made by many authorities up to this date,
the one by Mr. KUWAHARAseems to be the
most accurate. He transformed the formula
of sound velocity to a form suitable for
Tayler's expansion, and computed the
differential coefficients of sound velocity
with respect to salinity (S), temperature
{t), and pressure (P). For example, he
derived the formula of standard soand
velocity at S=35%, t=0°C, P=0db. and
calculated the deviation from this value for
other conditions which are near the
adopted standard. The methods of other
authorities are similar to KUWAHARAin
principle. The density in situ, the compres-
sibility and the ratio of specific heats of sea
water which are used in the computation of
sound velocity are very important physical
quantities in oceanography. To know
their behaviour under various values of
salinity, temperature and pressure is in
itself very interesting. Indeed, many
eminent oceanographers attacked this

problem. But the numerical values of
these quantities under degrees of temper-
ature, salinity and pressure are, it seems to
the author, relatively fragmental except
those of the density in situ. In this paper,
the author has tried to obtain these values
systematically and computed the velocity
of sound directly from them. The results
almost agreed with those of Kuwahara,
which is an indirect proof that the cal-
culated values of the density in situ,
compressibility and the ratio of specific
heats are reasonable. As these values
are important in oceanography the au-
thor has presented them in tabular form
in this paper. With its universal use in
echo sounding and submarine communica-
tions, the velocity of sound in sea water
is used in many fields and it is desirable
to obtain the value of sound velocity with
as simple a method as possible. But hither-
to it has usually been obtained with the
aid of several tables.

Based on the values of sound velocity
computed by the present author, several
diagrams were prepared with the aid of
which the velocity may be obtained im-
mediately for any temperature and salinity
at any pressure or depth.

II. Computation of Sound Velocity in
Sea Water

The velocity, V, of Sound in water is
given by the following formula,

* ƒÏstpK

where, ƒÏstp is the density in situ in sea
water, K is the true compressibility in
sea water, and y is the ratio of the specific
heat at constant pressure, Cp, to the specific

C
heat at constant volume, Cv.t i. e. ƒÁ=-?£--

1) Computation of the Density in situ
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(4)

The values of pstp are computed from the
following formula by Ekman'4) (1908),

n - P*t0 (9\

where, psl0 is the density under zero pressure
(i.e. atmospheric pressure), Pis the pressure
"decibar" (db) unit, /* is the mean com-
pressibility of sea water, and

10""= i+o:Si837. -[227+28-33'-a55"!

+ 0.004*3]+ 10-4P[105.5 +9.50/-0.l58/2]
-1.5X 10-8P^ - (o-MO-28)[147.3 -2.72i
+ 0.04^ - 10-4P(32.4-0.87/+ 0.02/2)jl0-1
+(<r,00-28)2 [4.5-0.1 ^-10-4P(1.8
-0.06/)]10~2 •E (3)

where, t is temperature (°C), <raoo=(io4oo-l) 103,
and psoo is the density at 0°C under zero pres-
sure. The relation between <rSooand salinity
(S) or chlorinity {Cl) is given by Knud-
sen's(G) (1901) experimental formula, name-
ly.
<t*oo=-0.069+ 1.4708 Cl
-0.001570 C/2 + 0.0000398C/3

--0.093+ 0.8149S
-0.000482S3 + 0.000068S3

The relation between the density at 0°C
and fC for any salinity and under zero
pressure is as follows ;-

asto-\f>sto J-M" 503.570 Z+67.26
+ {<rtoo+0.l'324)l{l-At+Bt)

(o-w-0.1324)>
where, i4,=/(4.7867-0.098185/

+ 0.0010843^2) 10-3
^= ^(18.030-0.8164^ *

+0.01667*2)10-6 ,

The values of pstP are computed from the
formula (2) to (5). In the present calcula-
tions, the values of cr,00and <rst0were derived
from Knudsen's tables. As to the computa-
tion of mean compressibility, ^, from (3),
the calculations were made at about every
5°C (at every 2°C below 0°C and every 2.5°C
under high pressure), from/=-2°C to 30°C
(the range of temperature decreased with
the increase of pressure and ranged from
0°C to 5°C under maximum pressure [P=
10,000 db.]), at the pressures P=0, 100, 500,
1000, 1500, 2000, 4000, 6000, 8000, 10,000db.,
and for the density at every one unit from
<raoo=24 to 32. Putting the formula (4) in
( 3) the values of [* were also calculated at

(5)

every 1% from S=30% to 40%. In Table
1, the values of A«X109 thus obtained are
shown. The values of patp are obtained
from the formula (2) by substituting the
values of f*. The result is given in Table
2 in the form crstp:- (T3tp=(pgtp-1)103

2) Computation of True Compressibility
(*)

Between true compressibility (K) and
mean compressibility (/•E<) the following
relation holds, :

*=0"+p^)/(i ~'"p ) (6)

Hence, Kis computed from p and -^, the
or

latter being obtained by differentiating the
equation (3). In the actual calculations the
range of temperature, pressure and salinity
was similar to the case of ft. In the fol-
lowing computations of various physical
quantities the range is always similar to
the above. The obtained values of KX109
are shown in Table 3.

3) Computation of the Ratio of Specific
H eats (-£>

The experimental values of Cp for sea
water are very few. The only existing one
is that given by Otto KrOmmei'65 (1907).
According to him, the values of Cp at 17.5°C
and under normal atmospheric pressure are
S(Z.) 0 5 10 15 20 25 30
Q>(ca'/cr) 1.000 0-982 0.968 0.958 0.951 0.945 0.939

S{%) 35 40
C/<(cal/sr) 0.932 0.926

The relation of Cp with temperature under
atmospheric pressure has been studied only
for distilled water. Adopting the temper-
ature relation given by Osbornec7) (1939)
for distilled water and assuming that this
relation also holds with sea water, a func-
tional relation of Cp with salinity at 0°C is
obtained from the Krummel's values given
above, and is shown below:-

Cp=1.0076-0.004136S
+ 0.0001098S2 - 0.000001324S3 (7)

From the formula (7) and temperatuer
relation given by Osborne the values of
Cp of sea water under atmospheric pressuer
can be obtained at various degrees of
temperature and salinity.

The values of Cp under various pressures
are computed by the following formula,
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^ =-10.-7 r|.+ A (8)
dP Jpstp\dt )

where, P is the pressure in decibar units,
K is the true compressibility, T is the
absolute temperature, t is the temperature
in situ, pstp is the density in situ, e is the
coefficient of the thermal expansion and J
is the mechanical equvalent of heat., i. e.
/=4.185X 107 erg/cal.
The values of e of (8) were given by Ekman'8)
(1910). They may also be calculated from our
Table 2.

All the other factors are known quantities.
In the present computations, Ekman's values
for e were used. As the values of Cp at
P=0 are already known, the values of Cp
under any pressure are computated by
integrating dCp/dP with respect to pressure.
As to the computation of Cv the following
formula is used as usual :-

Cv-Cp~~r̂ w)
Jp*p K

The notations in (9) are the same as the
above. As all the values are. already
obtained by the above mentioned processes

Q

the values of T==-yf- are easily calculated.
The result is given in Table 4.

Accordingly, the velocity of sound is
obtained directly from formula (1) by
substituting the values of p3tp, K, and y
obtained in the preceding paragraphs 1), 2),
and 3). The result of calculation is shown
in Table 5.

III. Diagrams of Sound Velocity in
Sea Water

When we wished to obtain the velocity
of sound from temperature and salinity
at any depth, we have so far used three
to five tables. To avoid this inconvenience,
some diagrams of sound velocity based on
the British Admiralty tables are in practical
use. But these diagrams are somewhat
rough and troublesome to decipher (the
depth is expressedin fathoms), so it is
safer to use the tables of velocity. In
order to improve this circumstance, the
present author prepared diagrams of sound
velocity based on the present computations
which enable a very rapid and accurate
estimation of sound velocity for any salinity,

temperature, and depth or pressure. They
are shown in Fig. 1 to Fig. 7. To each of
these diagrams a correction table is attached.
This table gives the correction values for
the depth at almost every 100 db or m.
(in the interval 0~2000 db corrections are
given in more detail). A correction table
of gravity effect is also given for the depth
under 2000 m. This correction table was
taken from Kuwahara's paper. Of course,
the correction for gravity is only necessary
for the depth expressed in m.

IV. Discussion of the Computation of
Sound Velocity

A comparison of the computations by
the British Admiralty, Kuwahara and the
present author was made. Under atmos-
pheric pressure, the values of the British
Admiralty and those of the author coincide
with each other or the difference between
the two is 0.1 m/sec. The differencebetween
the values of Kuwahara and those of the
author is smaller than 0.2m/sec. Under
the pressure P=3000db, salinity S=38%>,
temperature *=0"C, the values of the British
Admiralty, Kuwahara, and the author are
respectively 1502.9 m/sec, 1503.1 m/sec,
1503.0m/sec. Throughout the entire range
of calculations the values of Kuwahara
and the author coincide with each other
or the difference is O.lm/sec in most cases.
The cases when the difference amounts to
0.2m/sec are not many. The accuracy of
these three flifferent computations seems
to be of the same order of magnitude.
Because the accuracy of measuring the
propagation velocity of sound in sea water
is about 1/1000, namely about 1.5 m/sec,
any one of the three may be used in
practice to the same effect.

In order to increase the accuracy we must,
as Kuwahara said, examine the experi-
mental formula of Ekman's mean com-
pressibility, fit. The values of fit are very
important for the computation of velocity,
as well as for the calculation of pUp and y.
As it is estmated that accuracy of fit of
Ekman's experimental formula is 0.3^, it
causes an error of about 3 m/sec, or 0.2^
to the velocity of sound. The value of the
error of fit is equal to the dfference between
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Alfred Weissler's experimental values and
computed values of sound velocity. Accord-
ingly, it is desirable to obtain the corrected
values of p. When this is accomplished,
many physical constants of sea water will
have to be amended. In the computation
of y, it was assumed that the change of Cp
with the temperature was the same both for
sea water and distilled water. But con-
sidering the relation of the variation of y
with Cp, it is estimated that its effect on
the velocity is at most less than 0.5m/sec.

Finally a comparison will be made bet-
ween the values of y given by Matthews'""
(1923) and quoted in various fields and those
of the author. At S=34.85%, *=0°C, 30°C un-
der atomospheric preessure, and S=34.85%>,
/=0°C under P=1000db, the values of y are
the same in both cases. But at 5=34,85%),
*=0°C under P=10,000db, the values of y
of Matthews and those of the author
become 1.0126 and 1.0133 respectively. The
difference between these two values of y
causes an error of about 0.5 m/sec to the
velocity of sound.

V. Conclusions

With the development of submarine
acoustics in recent years, an exact know-
ledge of the submarine sound velocity
becomes increasingly important. Using the
same basic data as those used in previous
computations the present author recomput-
ed the sound velocity in sea water by a
method independent of the former ones
and found results which were practically
the same with those of the British Admi-
ralty and Kuwahara which are both in
current use.

The auhor calculated the values of pstp
K and y from basic data, and from these
quantities the values of sound velocity were
derived directly. As the author's values of
sound velocity agree absolutely with the
best values known to the present, the
accuracy of the obtained values of pstp, K
and y seems to show the possible level
attained at the present. These values
together with the velocity of sound are
shown in tables.

In order to facilitate the determination

of sound velocity in various oceanographical
works, the author prepared diagrams of
velocity based on his computed values
which enable a rapid, simple and accurate
estimation of sound velocity at any tem-
perature, salinity and depth or pressure.
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TABLE 1 MEAN COMPRESSIBILITY, ^X lO8 P is the pressure in decibars.

P = O                            P = 1 0 0

s * .! >" '       1 0  1 5  2 0    3 0  - 2      1 0  1 ')  2 0  2 5 . 3 0

3 0  4 7 7 8 .1  4 7 1 7 .0  4 5 8 3 .6  4 4 7 5 .6  4 3 8 9 .9  4 3 2 3 .6  4 2 7 3 .5  4 2 3 6 .8  4 7 6 9 .9  4 7 0 9 .0  4 5 7 6 .1  4 4 6 8 .4  4 3 8 3 .0  4 3 1 6 .9  4 2 6 6 .9  4 2 2 9 .9

3 1 4 7 6 5 .6 4 7 0 5 .0 4 5 7 2 .6  4 4 6 5 .5 4 3 8 0 .5 4 3 1 4 .7  4 2 6 5 .1  4 2 2 8 .6 4 7 5 7 .4 4 6 9 7 .0  4 5 6 5 .1  4 4 5 8 .3 4 3 7 3 .6 4 3 0 8 .0 4 2 5 8 .5  4 2 2 1 .7

3 2  4 7 5 3 .2 4 6 9 3 .0 4 5 6 1 .7 4 4 5 5 .4  4 3 7 1 .1 4 3 0 5 .9 4 2 5 6 .6  4 2 2 0 .4  4 7 4 5 .0 4 6 8 5 .0 4 5 5 4 .2 4 4 4 8 .3  4 3 6 4 .3 4 2 9 9 .2 4 2 5 0 .1  4 2 1 3 .6 !

3 3 4 7 4 0 .8 4 6 8 1 .1 4 5 5 0 .8  4 4 4 5 .4 4 3 6 1 .8  4 2 9 7 .1  4 2 4 8 .2 4 2 1 2 .2  4 7 3 2 .7  4 6 7 3 .2  4 5 4 3 .3  4 4 3 3 .3  4 3 5 5 .0  4 2 9 0 .5 4 2 4 1 .7  4 2 0 5 .6

3 4  4 7 2 8 .3  4 6 6 9 .1  4 5 3 9 .8 4 4 3 5 .3  4 3 5 2 .4 4 2 8 8 .2  4 2 3 9 .7  4 2 0 3 .9 4 7 2 0 .2  4 6 6 1 .2  4 5 3 2 .4  4 4 2 8 .2  4 3 4 5 .6  4 2 8 1 .6  4 2 3 3 .2  4 1 9 7 .4

4 7 1 5 .9  4 6 5 7 .1  4 5 2 8 .9  4 4 2 5 .2  4 3 4 3 .0  4 2 7 9 .4  4 2 3 1 .3  44 7 0 3 .6  4 6 4 5 .2  4 5 1 8 .0  4 4 1 5 .2  4 3 3 3 .7  4 2 7 0 .6  4 2 2 2 .8  A4 6 9 1 .4  4 6 3 3 .5  4 5 0 3 .7  4 4 0 5 .3  4 3 2 4 .5  4 2 6 1 .9  4 2 1 4 .6  44 6 7 9 .2  4 6 2 1 .7  4 4 9 6 .6  4 3 9 5 .4  4 3 1 5 .3  4 2 5 3 .2  4 2 0 6 .2  44 6 6 7 .2  4 6 1 0 .2  4 4 8 6 .0  4 3 8 5 .6  4 3 0 6 .2  4 2 4 4 .6  4 1 9 7 .9  A''d fi FLFi.  1  4 5 9 ^ 5  4 4 7 5 .3  4 3 7 /5.8  4 2 9 7 .0  d M Z  Q  A 1  8 Z .fi  44 1 9 5 .7  4 7 0 7 .9  4 6 4 9 .2  4 5 2  1 .4  4 4 1 8 .1  4 3 3 6 .2  4 2 7 2 .8  4 2 2 4 .8  4 1 8 9 .3

4 1 8 7 .5  4 6 9 5 .5  4 6 3 7 .4  4 5 1 0 .6  4 4 0 3 .1  4 3 2 6 .9  4 2 6 4 .0  4 2 1 6 .4  4 1 8 1 .1

 .7  4 4 9 9 .9  4 3 9 3 .3  4 3 1 7 .8  4 2 5 5 .4  4 2 0 3 .1  4 1 7 3 .14 1 7 1 .2  4 6 7 1 .3 J4 6 1 4 .0  4 4 8 9 .2  4 3 8 8 .4  4 3 0 3 .6  4 2 4 6 .7  4 1 9 9 .7  4 1 6 5 .04 1 6 3 .1  4 6 5 9 .3  4 6 0 2 .4  4 4 7 8 .6  4 3 7 8 .6  4 2 9 9 .5  4 2 3 8 .1  4 1 9 1 .1  4 1 5 7 .14 1 5 5 .0  4 6 4 7 .2  4 5 9 0 .8 4 4 6 3 .0  4 3 6 3 .8  4 2 9 0 .3  4 2 2 9 .4  4 1 8 3 .2  4 1 4 9 .0 ,

P = 5 0 0                          P =  1 0 0 0

t( - C ) - 2  0     1 0
1 5  i  2 0   2 5   3 0  - 2          1 0   1 5  i  2 0

3 0

3 1

3 2

3 3

3 4

4 7 3 7 .4  4 6 7 7 .3  4 5 4 6 .2  4 4 4 0 .0  4 3 5 5 .7  <4 7 2 5 .1  4 6 6 5 .4  4 5 3 5 .3  4 4 3 0 .0  4 3 4 6 .4  <i 7 1 2 .8  4 6 5 3 .6  4 5 2 4 .5  4 4 2 0 .0 4 3 3 7 . 1  <4 7 0 0 .5  4 6 4 1 .8  4 5 1 3 .7  4 4 1 0 .1  4 3 2 7 .9  <4 6 8 8 .2  4 6 2 9 .9  4 5 0 2 .9  4 4 0 0 .1  4 3 1 8 .6  -

4 3 5 5 .4  4 2 0 7 .5  4 1 7 1 .9

4 6 9 7 .  5

4 6 8 5 .3

4 6 7 3 .2

4 6 6 1 .  14 6 4 8 .9

4 6 3 8 .4

4 6 2 6 .7

4 6 1 5 .0

4 6 0 3 .3

4 5 9 1 .6

4 5 0 9 .5

4 4 9 8 .8

4 4 8 8 .  1

4 4 7 7 .4

4 4 6 6 .6

)  4 4 0 5 .1 14 3 2 2 .2  4 2 5 7 .83  4 3 9 5 .1  4 3 1 3 .0  4 2 4 9 .ll  4 3 8 5 .3  4 3 0 3 .8  4 2 4 0 .51  4 3 7 5 .5  4 2 9 4 .7  4 2 3 1 .95  4 3 6 5 .6  4 2 8 5 .5  4 2 2 3 .2

3 5 4 6 7 5 .9  4 6 1 8 .1 4 4 9 2 .0  4 3 9 0 .1 4  3 0 9 .3 4 3 4 6 .6  4 1 9 9 .1.  4 1 6 3 .7  4 6 3 6 .8  '14 1 5 5 .6 4 6 2 4 .7  '14 1 4 7 .6 4 6 1 2 .8  '!4 1 3 9 .5  4 6 0 0 .9  '4 5 7 9 .9 4 4 5 5 .9  4 3 5 5 .7  4 2 7 6 .3

4 4 4 5 .3  4 3 4 5 .9  4 2 6 7 .2

4 4 3 4 .8  4 3 3 6 .3  4 2 5 8 .24 4 2 4 .3  4 3 2 6 .6  4 2 4 9 .14 4 1 3 .9  4 3 1 7 .0  4 2 4 0 .24 4 0 3 .5  4 3 0 7 .3  4 2 3 1 .2

3  4 2 1 4 .52  4 2 0 9 .52 4 1 9 7 .5L  4 1 8 8 .92  4 1 8 0 .52  4 1 7 2 .0

3 6 4 6 6 3 .7  4 6 0 6 .3 4 4 8 1 .3  4 3 8 0 .2 4 3 0 0 .1 4 3 3 7 .9  4 1 9 0 .8 4 5 6 8 .2

3 7 4 6 5  1 .7 4 5 9 4 .8 4 4 7 0 .7 4 3 7 0 .4 4 2 9 1 .0 4 2 2 9 .4 4 1 8 2 .6 4 5 5 6 .8

3 8 4 6 3 9 .7  4 5 8 3 .1 4 4 6 0 .0 4 3 6 0 .6 4 2 8 1 .9 4 2 2 0 .7 4 1 7 4 .3 4 5 4 5 .3

3 9 4 6 2 7 .8  4 5 7 1 .7 4 4 4 9 .6  4 3 5 1 .0 4 2 7 2 .8 4 2 1 2 .2  4 1 6 6 .1 4 1 3 1 .5  4 5 8 9 .2 4 5 3 4 .0

4 0 4 6 1 5 .8  4 5 6 0 .1 4 4 3 9 .0 4 3 4 1 .2 4 2 6 3 .7 4 2 0 3 .6 4 1 5 7 .8 4 1 2 3 .5  4 5 7 7 .3 4 5 2 2 .6

P = 1 5 0 0                         P = 2 0 0 0

¥ t c- c >s :% ) ¥  - 2    1 0
1 3   2 0        i  - 2          1 0   1 5   2 0

3 0  4 6 5 8 .53 1  4 6 4 6 .4 '

3 2  4 6 3 4 .4

3 3  4 6 2 2 .4 1

3 4  4 6 1 0 .4 1

3 5  4 5 9 8 .4

3 63 73 83 9  4 5 8 6 .54 5 7 4 .74 5 6 2 .9

4 0  4 5 3 9 .6

4 6 0 0 .4  4 4 7 3 .6  4 3 7 0 .9  4 2 8 9 .3

4 5 8 8 .7  4 4 6 2 .9  4 3 6 1 .1  4 2 8 0 .2

4 5 7 7 .1  4 4 5 2 .4  4 3 5 1 .4  4 2 7 1 .14 5 6 5 .6  4 4 4 1 .8  4 3 4 1 .6  4 2 6 2 .1

4 5 5 4 .0  4 4 3 1 .2  4 3 3 1 .8  4 2 5 3 .0

4 5 4 2 .4  4 4 2 0 .6  4 3 2 2 .1  4 2 4 3 .9

4 5 3 0 .9  4 4 1 0 . 1  4 3 1 2 .4  4 2 3 4 .9

4 5 1  9 .6  4 3 9 9 .7  4 3 0 2 .8  4 2 2 6 .0

4 5 0 8 .3  4 3 8 9 .3  4 2 9 3 .2  4 2 1 7 .0

4 4 9 7 .1  4 3 7 9 .0  4 2 8 3 .7  4 2 0 3 .24 4 8 5 .8  4 3 6 8 .7  4 2 7 4 .2  4 1 9 9 .3

4 2 2 5 .8  4 6 2 0 .2 4 5 6 3 .0

4 2 1 7 .2  4 6 0 8 .2 4 5 5 1 .5

4 2 0 8 .7  4 5 9 6 .4 4 5 4 0 .1

4 2 0 0 .2  4 5 8 4 .6 4 5 2 8 .7

4 1 9 1 .6  4 5 7 2 .6 4 5 1 7 .2

4 1 8 3 .1  4 5 6 0 .8 4 5 0 5 .8

4 1 7 4 .4  4 5 4 9 .0 4 4 9 4 .4

4 1 6 6 .2  4 5 3 7 .4 4 4 8 3 .2

4 1 6 7 .7  4 5 2 5 .7 4 4 7 2 .0

4 1 4 9 .4  4 5 1 4 .2 4 4 6 0 .9

4 1 4 1 .0  4 5 0 2 .7 4 4 4 9 .7

P  = 4 0 0 0 P  =  6 0 0 0          P  = 8 0 0 0         P =  1 0 0 0 0

s J  i - 2      1 0  - 2 2 .5         I  0

3 0

3 1

3 2

3 3

3 4

3 5

3 6

3 7

4 4 7 4 .2

4 4 6 2 .9

4 4 5 1 .6 ,

4 4 4 0 .3

4 4 2 9 .0

4 4 1 7 .7

4 4 0 6 .4

4 3 9 5 .4

4 4 2  0 .8

4 4 0 9 .8

4 3 9 3 .9

4 3 8 8 .  1

4 3 7 7 .1

4 3 6 6 .2

4 3 5 5 .3

4 3 4 4 .  7

4 3 0 4 .3  4 2 0 9 .84 2 9 4 .2  4 2 0 0 .5

4 2 8 1 .7  4 1 9 1 .3

4 2 7 4 .2  4 1 8 2 .1

4 2 6 4 .2  4 1 7 2 .8

4 2 5 4 .2  4 1 6 3 .5

4 2 4 4 .2  4 1 5 4 .4

4 2 3 4 .4  4 1 4 5 .3

4 3 1 2 .2  4 2 5 8 .0

4 2 9 6 .1  4 2 4 7 .6

4 2 8 5 .4  4 2 3 7 .2

4 2 7 4 .7  4 2 2 6 .9

4 2 6 4 .2  4 2 1 6 .8

4 0 2 5 .9  3 9 7 6 .8  3 9 3 2 .2

4 0 1 6 .5  3 9 6 7 .8  3 9 2 3 .6  -
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TABLE 2 o"stP= (jOstp- l) X l03 P is the pressure in decibars.

P - 0                            P = 1 0 0

t c- c )  2
1 0   1 5   2 0 2 5   3 0  - 2 5 1 0   1 5   2 0   2 5   3 0

3 0  2 4 .1 6

3 1  2 4 .9 6

3 2  2 5 .7 7

3 3  2 6 .5 8

2 4 .l l

2 4 .9 1

2 5 .7 1

2 6 .5 1

2 3 .7 5  2 3 .0 9  2 2 .1 6  2 0 .9 9  1 9 .6 1

2 4 .5 4  2 3 .8 6  2 2 .9 2  2 1 .7 5  2 0 .3 5

2 5 .3 2  2 4 .6 4  2 3 .6 8  2 2 .4 7  2 1 .1 0

2 6 .1 0  2 5 .4 1  2 4 .4 5  2 3 .2 5  2 1 .8 5

1 8 .0 2

1 8 .7 6

1 9 .5 0

2 0 .2 4

5567 2 4 .2 2  2 3 .5 5

2 5 .0 3  2 4 .3 2

2 5 .7 9  2 5 .1 0

2 6 .5 7  2 5 .8 6

2 2 .6 1  2 1 .4 3  2 0 .0 5

2 3 .3 7  2 2 .1 9  2 0 .7 8

2 4 .1 3  2 2 .9 1  2 1 .5 3

2 4 .9 0  2 3 .6 9  2 2 .2 8

1 8 .4 5

1 9 .1 9

1 9 .9 3

2 0 .6 ?

3 4 2 7 .3 9  2 7 .3 2 2 6 .9 1 2 6 .1 9 2 5 .2 2 2 4 .0 2 2 2 .6 1  2 1 .0 0 2 7 ;8 7 2 7 .8 0 2 7 .3 8 2 6 .6 4 2 5 .6 7 2 4 .4 6  2 3 .0 4  2 1 .4 3

3 5 2 8 .2 1 2 8 .1 3  2 7 .7 0 2 6 .9 7  2 5 .9 9 2 4 .7 8 2 3 .3 6  2 1 .7 5 2 8 .6 9 2 3 .6 1 2 8 .1 6  2 7 .4 2 2 6 .4 3 2 5 .2 2 2 3 .7 9  2 2 .1 8

3 6   2 9 .0 2 2 8 .9 4 2 8 .4 9 2  7 .7 6 2 6 .7 6 2 5 .5 5 2 4 .1 2  2 2 .5 0 2 9 .5 0 2 9 .4 2 2 8 .9 5  2 3 .2 1 2 7 .2 0 2 3 .9 9 2 4 .5 5  2 2 .9 S

3 7 2 9 .8 3 2 9 .7 4  2 9 .2 8  2 8 .5 3  2 7 .5 3 2 6 .3 1 2 4 .8 7 2 3 .2 5 3 0 .2 8 3 0 .2 2 2 9 .7 4 2 3 .9 8 2 7 .9 7 2 6 .7 5  2 5 .3 0  2 3 .6 8

3 8 3 0 .6 5 3 0 .5 5 3 0 .0 3  2 9 .3 2 2 3 .3 1 2 7 .0 7 2  5 .6 3 2 4 .0 0 3 1 .1 3  3 1 .0 3 3 0 .5 4 2 9 .7 7 2 3 .7 5 2 7 .5 1 2 6 .0 6 2 4 .4 3

3 9 3 1 .4 5 3 1 .3 5  3 0 .8 6  3 0 .0 9  2 9 .0 7 2  7 .8 3 2 6 .3 8 2 4 .7 5 3 1 .9 3  3 1 .8 2 3 1 .3 2 3 0 .5 4 2 9 .5 1 2 8 .2 6  2 6 .8 1 2 5 .1 7

4 0   3 2 .2 8  3 2 .1 6 3 1 .6 3  3 0 .8 4  2 9 .8 0 2 8 .5 4 2 7 .0 8  2 5 .4 3  3 2 .7 6 3 2 .6 3 3 2 .0 9 3 1 .2 9 3 0 .2 4 2 8 .9 8 2 7 .5 1  2 5 .8 5

P = 5 0 0                          P =  1 0 0 0

¥ J :(- O )  - 2
1 0   1 5   2 0 2 5  ,  3 0  - 2          1 0   1 5   2 0

3 0 2 6 .5 9 2 6 .5 1 2 6 .0 8  2 5 .3 7 2 4 .3 9  2 3 .1 8 2 1 .7 8 2 0 .1 6 2 8 .9 9  2 8 .8 8 2 8 .3 9  2 7 .6 2 2 6 .6 0  2 5 .3 6

3 1 2 7 .3 9 2 7 .3 1 2 6 .8 7  2 6 .1 3  2 5 .1 5 2 3 .9 4 2 2 .5 2 2 0 .9 1 2 9 .7 8 2 9 .6 7 2 9 .1 7 2 8 .3 8 2 7 .3 5 2 6 .l l

3 2 2 8 .1 9  2 8 .1 0 2 7 .6 4 2 6 .9 1 2 5 .9 0 2 4 .6 6 2 3 .2 6 2 1 .6 4 3 0 .5 9  3 0 .4 7 2 9 .9 4 2 9 .1 5 2 8 .1 0 2 6 .8 2

3 3 2 9 .0 0 2 8 .9 3 2 8 .4 2 2 7 .6 8 2 6 .6 7 2 5 .4 4 2 4 .0 1 2 2 .3 8 3 1 .3 9 3 1 .2 6 3 0 .7 1 2 9 .9 2 2 8 .8 7 2 7 .6 0

3 4 2 9 .8 0  2 9 .7 0 2 9 .2 3 2 8 .4 5 2 7 .4 4 2 6 .2 0  2 4 .7 7 2 3 .1 3  3 2 . 1 9 3 2 .0 6 3 1 .5 2  3 0 .6 9 2 9 .6 3 2 8 .3 6

3 5 3 0 .6 2 3 0 .5 1 3 0 .0 1  2 9 .2 3 2 8 .2 1 2 6 .9 6 2 5 .5 1 2 3 .8 8 3 3 .0 0 3 2 .8 6 3 2 .3 0 3 1 .4 6 3 0 .4 0 2 9 .1 2

3 6 3 1 .4 3 3 1 .3 2 3 0 .7 9 3 0 .  0 2 2 8 .9 7 2 7 .7 3 2 6 .2 7  2 4 .6 3 3 3 .8 0  3 3 .6 6 3 3 .O S 3 2 .2 5  3 1 .1 6 2 9 .8 8

3 7

3 8

3 9

4 0

3 2 .2 3

3 3 .0 5

3 3 .8 4

3 4 .6 7

3 2 .l l

3 2 .9 2

3 3 .7 1

3 4 .5 2

1  3 1 .5 9  3 0 .7 8  2 9 .7 4  2 8 .4 8  2 7 .0 2  2 5 .3 8  3 4 .6 0  3 4 .4 51  3 2 .3 8  3 1 .5 7  3 0 .5 2  2 9 .2 4  2 7 .7 8  2 6 .1 2  3 5 .4 1  3 5 .2 6L  3 3 .1 6  3 2 .3 4  3 1 .2 7  3 0 .0 0  2 8 .5 2  2 6 .8 7  3 6 .2 1  3 6 .0 52  3 3 .9 2  3 3 .0 8  3 2 .0 0  3 0 .7 1  2 9 .2 2  2 7 .5 5  3 7 .0 3  3 6 .8 4 3 3 .8 6

3 4 .6 6

3 5 .4 3

3 6 .1 9

3 3 .0 1

3 3 .7 9

3 4 .5 6

3 5 .3 0

3 1 .9 2  3 0 .6 4

3 2 .7 0  3 1 .3 9

3 3 .4 5  3 2 .1 4

3 4 .1 8  3 2 .8 5

P = 1 5 0 0                          P = 2 0 0 0

tc -Q  - 2
1 0   1 5 2 0          - 2 1 0 1 5   2 0

3 0   3 1 .3 7  3 1 .2 3 3 0 .6 7  2 9 .8 4  2 8 .7 8 2 7 .5 0         3 3 .7 1  3 3 .5 4 3 2 .9 2  3 2 .0 4 3 0 .9 4  2 9 .6 3

3 1 3 2 .1 7 3 2 .0 1  3 1 .4 4  3 0 .6 0 2 9 .5 3 2 8 .2 5         3 4 .4 8 3 4 .3 3 3 3 .6 9  3 2 .8 0 3 1 .6 9 3 0 .3 8

3 2 3 2 .9 5 3 2 .8 0 3 2 .2 1 3 1 .3 7 3 0 .2 8 2 8 .9 7 3 5 .2 9 3 5 .l l 3 4 .4 6 3 3 .5 7 3 2 .4 3 3 1 .0 8

3 3 3 3 .7 5  3 3 .5 9 3 2 .9 8 3 2 .1 3 3 1 .0 4 2 9 .7 4] ^ ^ ^ H  I 3 6 .0 8 3 5 .8 9 3 5 .2 2 3 4 .3 2 3 3 .1 9  3 1 .8 5

3 4 3 4 .5 4 3 4 .3 9 3 3 .7 8 3 2 .9 0 3 1 .8 0 3 0 .5 0i ^ ^ m  ¥ 3 6 .8 7 3 6 .6 9 3 6 .0 2 3 5 .0 9 3 3 .9 5 3 2 .6 1

3 5 3 5 .3 5 3 5 .1 8  3 4 .5 6  3 3 .6 7 3 2 .5 6 3 1 .2 5 3 7 .6 8  3 7 .4 8 3 6 .7 9 3 5 .8 5 3 4 .7 1 3 3 .3 6u ^ ^ ^^ ^^ ^ ^ ^ ^ ^ ^ ^ ^ l

3 6 3 6 .1 5  3 5 .9 8 3 5 .3 4 3 4 .4 5  3 3 .3 2 3 2 .0 1]  ̂ ^ H I 3 8 .4 7 3 8 .2 7 3 7 .5 7 3 6 .6 3 3 5 .4 6 3 4 .1 2

3 7 3 6 .9 5  3 6 .7 7  3 6 .1 2 3 5 .2 1  3 4 .0 8 3 2 .7 6 3 9 .2 6  3 9 .0 6  3 8 .3 5 3 7 .3 9 3 6 .2 2  3 4 .8 7

3 8 3 7 .7 5 3 7 .5 7 3 6 .9 1 3 5 .9 9 3 4 .8 6 3 3 .5 2a ^ ^ ^ ^ ^ ^ ^ ^ ^ H 4 0 .0 6 3 9 .8 5 3 9 .1 3 3 8 .1 7  3 6 .9 9  3 5 .6 2

3 9 3 8 .5 4  3 8 .3 5  3 7 .6 8 3 6 .7 5 3 5 .6 1 3 4 .2 7I ^ ^ ^ ^ ^ H 4 0 .8 5 4 0 .6 3  3 9 .9 0  3 8 .9 2 3 7 .7 4 3 6 .3 7

4 0 3 9 .3 6  3 9 .1 5 3 8 .4 3 3 7 .4 9 3 6 .3 3 3 4 .9 7j ^ m 4 1 .6 6 4 1 .4 3 4 0 .6 5 3 9 .6 6 3 8 .4 6 3 7 .0 7

P  =  4 0 0 0             P  = 6 0 0 0           P  =  8 0 0 0         P  -  1 0 0 0 0

Y t C Qs ci J T ¥  o
1 0   - 2 2 .5          2 .5 2 .5

3 0

3 1

3 2

3 3

3 4

4 2 .8 2  4 2 .5 5

4 3 .5 9  4 3 .3 1

4 4 .3 7  4 4 .0 8

4 5 . 1 4  4 4 .8 5

4 5 .9 2  4 5 .6 34 6 .7 1  4 6 .4 14 7 .4 8  4 7 .1 84 8 .2 6  4 7 .9 5 4 4 .7 3

4 0 .6 1

4 1 .3 6

4 2 .l l

4 2 .8 6  5 3 .8 1  5 3 .4 2

4 3 .6 1  5 4 .5 7  5 4 . 1 9

5 2 .9 0  5 2 .3 1  6 1 .6 5  6 1 .0 3  6 0 .3 5

5 3 .6 5  5 3 .0 8  6 2 .4 0  6 1 .7 7  6 1 . l l

6 9 .5 7  6 8 .8 6  6 8 .1 07 0 .3 1  6 9 .5 9  6 8 .8 47 1 .0 5  7 0 .3 2  6 9 .5 77 1 .7 9  7 1 .0 7  7 0 .3 07 2 .5 2  7 1 .7 9  7 1 .0 3

3 5

3 6

3 7

4 5 .4 94 6 .2 5 !4 7 .0 1  1 4 4 .3 6  5 5 .3 5  5 4 .9 5

4 5 .1 3  5 6 .l l  5 5 .7 1

4 5 .8 7  5 6 .8 7  5 6 .4 7

5 4 .4 1  5 3 .8 3  6 3 .1 5  6 2 .5 1  6 1 .8 5

5 5 .1 7  5 4 .5 85 5 .9 2  5 5 .3 2  6 3 .9 06 4 .6 5  6 3 .2 76 4 .0 0  6 2 .5 86 3 .3 2
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TABLE 3 TRUE COMPRESSIBILITY, KxlO9 P is the pressure in decibars.

   P = 0

W < ")    1 0 ' 1 5  2 0  3 0

P = 1 0 0

o 0 1 0   1 5 2 0   2 5   3 0

3 0 4 7 7 8 .1  4 7 1 7 .0  4 5 8 3 .6  4 4 7 5 .6 4 3 8 9 .9 4 3 2 3 .6 4 2 7 3 .5 4 2 3 6 .8 4 7 6 4 .0 7 0 3 .2 4 5 7 0 .6  4 4 6 3 .3  4 3 7 8 .  1 4 3 1 2 .0 2 6 2 .2  4 2 2 5 .1

3 1  4 7 6 5 .6 4 7 0 5 .0 4 5 7 2 .6 4 4 6 5 .5 4 3 8 0 .5 4 3 1 4 .7

4 3 0 5 .9

4 2 9 7 .1

4 2 6 5 .  1 4 2 2 8 .  6

4 2 2  0 .4

4 2  1 2 .2

4 7 5 1 . 5

7 3 9 .2

4 7 2 6 .8

6 9 1 .2

6 7 9 .3

6 6 7 .4

4 5 5 9 .7  4 4 5 3 .2

5 4 8 .8  4 4 4 3 .  1

5 3 7 .9  4 4 3 3 .  1

4 3 6 8 .7 4 3  0 3 .2

4 2 9 4 .4

2 5 3 .8 ^ 2  1 7 .0

4 2 4 5 .4  4 2 0 8 .9

2 3 7 .0  4 2 0 0 .9

3 2 4 7 5 3 .2  4 6 9 3 .0  4 5 6 1 .7 4 4 5 5 .4
i
4 3 7 1 . 1

4 3 6 1 .8

2 5 6 .6

4 2 4 8 .2

4 3 5 9 .3

4 3 5 Q .03 3  4 7 4 0 .8 4 6 8 1 . 1  4 5 5 0 .8 4 4 4 5 .4 4 2 8 5 .7

3 4  4 7 2 8 .3  4 6 6 9 .1  4 5 3 9 .8 4 4 3 5 .3 4 3 3 2 .4 '4 2 8 8 .2 4 2 3 9 .  71 4 2 0 3 .  9 ]4 7 1 4 A 4 6 5 5 .  5 '4 5 2 7 .0  4 4 2 3 .  0 4 3 4 0 .  7 1 2  7 6 .8 12 2 8 .5  4 1 9 2 .7

3 5  4 7 1 5 .9 4 6 5 7 .1 4 5 2 8 .9 4 4 2 5 .2 4 3 4 3 .  0 4 2 7 9 .4 4 2 3 1 .3 4 1 9 3 .7 4 7 0 2 .0 6 4 3 .5 4 3 3 1 .3 2 6 8 .0 4 2 2 0 .  1 4  1 8 4 .6

3 6 4 7 0 3 .6  4 6 4 5 .2  4 5 1 8 .0 4 4 1 5 .2 4 3 3 3 .7 4 2 7 0 .6 4 2 2 2 .8 4 1 8 7 .5 4 6 8 9 .7 1 .7 4 3 2 2 .0 4 2 5 9 .3 4 2 1 1 .7 1  1 7 6 .5

3 7  4 6 9 1 .4 4 6 3 3 .5 4 5 0 7 .3 4 4 0 5 .3 4 3 2  4 .5 4 2 6 1 .9 4 2 1 4 .6 4 1 7 9 .4 4 6 7 7 .6 I4 6 2 0 .0 4 3 1 2 .9 4 2  5 0 .6 :4 2 0 3 .4  4 1 6 8 .5

3 8  4 6 7 9 .2  4 6 2 1 .7 W 4 9 6 .6  4 3 9 5 .4 4 3 1 5 .3 4 2  5 3 .2 4 2 0 6 .2 4 1 7 1 .2 4 6 6  5 .  5 14  6 0 8 .3 4 3  3 3 .7 4 2 4  1 .9 14 1 9 5 .1  4 1 6 0 .4

3 9 4 6 6 7 .2  4 6 1 0 .2  4 4 8 6 .0 4 3 8 5 .6 4 3 0 6 .2 4 2 4 4 .6 1 9 7 .9 4 1 6 3 .1 4 6 5 3 .5 5 9  8 .8 4 2 9 4 .6 2 3 3 .3 1 8 6 .9 4 1 5 2 .4

4 0  4 6 5 5 .1  4 5 9 8 .5  4 4 7 5 .3 4 3 7 5 .8 4 2 9 7 .0 1 2 3 5 .9 4 1 8 8 .6 4 1 5 5 .0 4 6 4  1 .4 5 8 5 .1 4 2 8 5 .4 4 2 2 4 .7 14 1 7 8 .6  4 1 4 4 .4

P - 5 " j

1 0 . 1 5  2 0  2 5  3 0

P =  1 0 0 0

- 2   0       1 0   1 5   2 0

3 0  4 7 0 8 .3 4 6 4 8 .9 4 5 1 9 .4 4 4 1 4 .5 4 3 3 1 .3  4 2 6 6 .6 4 2  1 7 .54 2 0 9 .2

4 2 0 0 .9

4 1 9 2 .7

4 1 8 4 .3

4  1 8 0 .9

4 1 7 2 .9

4 1 6 4 .8

4 1 5 6 .8

4 1 4 8 .7

4 6 4 0 .4 4 5 8 2 .8 4 4 5 7 .0 4 3 5 5 .2 4 2 7 4 .3 4 2 1 1 .2

3 1  4 6 9 8 .0 4 6 3 7 .1 4 5 0 8 .6  4 4 0 4 .6 4 3 2 2 .0 4 2 5 8 .0 4 6 2 8 .4 4 5 7 1 .2 4 4 4 6 .4 4 3 4 5 .4 4 2 6 5 .2 4 2 0 2 .6

3 2  4 6 8 3 .8  4 6 2 5 .4  4 4 9 7 .9 4 3 9 4 .7 4 3  1 2 .8  4 2 4 9 .2 4 6 1 6 .4 4 5 5 9 . 4 4 3 5 .8 4 3 3 5 .7 4 2 5 6 .2 4 1 9 4 .1

3 3  4 6 7 1 .7 4 6 1 3 .6 4 4 8 7 .1 4 3 3 4 .8 4 3 0 3 .7  4 2 4 0 .6 4 6 0 4 .5 4 5 4 8 .1 4 4 2 5 .3 4 3 2 6 .0 4 2 4 7 .2 4 1 8 5 .6

3 4  4 6 5 9 .4 4 6 0 1 .8 4 4 7 6 .4 4 3 7 4 .9 1 2 9 4 .4  4 2 3 1 .9 4 5 9 2 .4 4 5 3 6 .5 4 4 1 4 .7 4 3 1 6 .2 4 2 3 8 .0 4 1 7 7 .1

3 5 4 6 4 7 .2  4 5 9 0 .1 4 4 6 5 .6 4 3 6 5 .0 4 2 8 5 .1 4 2 2 3 .2 4 1 7 6 .0  4 1 4 0 .6 4 5 8 0 .5 4 5 2 5 .0 4 4 0 4 .  1 4 3 0 6 .5 4 2 2 9 .0 4 1 6 8 .5

3 6  4 6 3 5 .1 4 5 7 8 .4 4 4 5 4 .9  4 3 5 5 .  1 4 2 7 6 .0  4 2 1 4 .5 4 1 6 7 .7  4 1 3 2 .6 4 5 6 8 .  6 4 5 1 3 .5 4 3 9 3 .6 4 2 9 6 .8 4 2 1  9 .8 4 1 6 0 .0

3 7  4 6 2 3 .2 4 5 6 6 .9 4 4 4 4 .4 4 3 4 5 .4 4 2 6 7 .0  4 2  0 6 .0 4 1 5 9 .7  4 1 2 4 .6 4 5 5 6 .9 4  5 0 2 .2 4 3 8 3 .3 4 2 8 7 .3 4 2 1 1 . 1 4 1 5 1 .7

3 8  4 6 1 1 .2  4 5 5 5 .4 4 4 3 3 .8 4 3 3 5 .7 4 2 5 7 .9 4 1 9 7 .5 1 5 L 4 4 1 1 6 .6 4 5 4 5 .1

4 5 3 3 .5

4 5 2  1 .8

4 4 9 0 .8 4 3 7 2 .9 4 2 7 7 .7 4 2 0 2 .  1 4 1 4 3 .3

3 9  4 5 9 9 .4 4 5 4 4 .0 4 4 2 3 .4 4 3 2 6 .1 4 2 4 8 .9  4  1 8 9 .0 4 1 4 3 .2  4 1 0 8 .7 1 U 7 Q .  7 4 3 6 2 .7 14 2 6 8 .2 4 1 9 3 .3 4 1 3 5 .0

4 0  4 5 8 7 .5 4 5 3 2 .5 4 4 1 2 .9 4 3 1 6 .4 4 2 3 9 .9  4  1 8 0 .5 4 1 3 5 .0 4 1 0 0 .7 4 4 6 8 .  4 4 3 5 2 .4 4 2 5 8 .7 4 1 8 4 .5 4 1 2 6 .6

P =  1 5 0 0

1 0  1 5  2 )

P  = 2 0 0 0

- 2           1 0 1 5 -   2 0

3 0

3 1

3 2

3 3

3 4

4 3 9 6 .5

4 3 8 6 .  1

4 3 7 5 .7

4 3 6 5 .4

4 3 5 5 .0

4 2 9 2 .6

4 2 8 7 .  9

4 2  7 8 .4

4 2 6 8 .8

4 2 5 0 .  2

4 1 6 5 .5  4 1 0 7 .1

|4 5 1 0 .2  4 4 5 5 .9  4 3 3 7 .5  '4 4 9 8 .6  4 4 4 4 .7  4 3 2 7 .2  ^4 4 8 7 .1  4 4 3 3 .5  4 3 1 7 .0  (4 4 7 5 .6  4 4 2 2 .5  4 3 0 6 .8  :14 4 6 4 .0  4 4 1  1 .3  4 2 9 6 .2  < 2 4 1 .1  4 1 6 4 .9

4 2 3 1 .6  4 1 5 6 .2

4 1 0 4 .3

4 0 9 6 .5

4 0 8 3 .3

4 0 8 0 .1

4 0 7 1 .9

3 5

3 6

4 3 4 4 .6

4 3 3 4 .3

4 2 4 9 .7

4 2 4 0 .1

4 4 5 2 .5  4 4 0 0 .2  4 2 8 6 .3  <4 4 4 1 .0  4 3 8 9 .1 '4 2 7 6 .3  <4 4 2 9 .8  4 3 7 8 .3  4 2 6 6 .4  ^4 4 1 8 . 5  4 3 6 7 .3  4 2 5 6 .4  <4 4 0 7 .3  4 3 5 6 .6  4 2 4 6 .5  <4 3 9 6 .1  4 3 4 5 .7  4 2 3 6 .6  < 4 0 6 3 .7

4 D 5 5 .5

3 7 4 4 9 2 .4  4 4 3 9 .4 4 3 2 4 .1 4 2 3 0 .8 4 1 5 6 .1  & 0 9 8 .8 4 0 4 7 .4

3 8

3 9

4 0

4 4 8 0 .9  4 4 2 8 .24 4 6 9 .5  4 4 1 7 .24 4  5 8 .0  4 4 0 6 .2 4 3 1 3 .7

4 3 0 3 .7

4 2 9 3 .6

4 2 2 1 .4

4 2 1 2 .1

4 2 0 2 .7

4 1 4 8 .0 4 0 9 0 .5

4 1 3 9 .3  1 0 8 2 .4

4 1 3 0 .6 4 0 7 4 .2

4 0 3 9 .3

4 0 3  1 .3

4 0 2 3 .2

P  -  4 0 0 0            P  =  6 0 0 0 P - 8 0 0 0          P =  1 0 0 0 0

¥ t .c < 1        1 0 ・ - 2 I O  2 .5
2 .5              2 .5 5

3 0

3 1

3 2

3 3

3 4

3 5

3 6

3 7

4 2 7 0 .2  4 2 2 2 .14 2 5 9 .5  4 2 1 1 .84 2 4 8 .9  4 2 0 1 .64 2 3 8 .4  4 1 9 1 .4

4 2 2 7 .8  4 1 8 1 .1

4 2 1 7 .2  4 1 7 0 .9

4 2 0 6 .7  4 1 6 9 .7

4 1 9 6 .3  4 1 5 0 .7

4 1 1 7 .4

4 1 0 7 .9

4 0 9 8 .5

4 0 8 9 .2

4 0 7 9 .7

4 0 7 0 .4

4 0 6 1 .0

4 0 5 1 .8

4 0 3 2 .2

4 0 2 3 .4

4 0 1 4 .7

4 0 0 6 .1

3 9 9 7 .3

3 9 3 8 .6

3 9 8 0 .0

3 9 7 1 .5

・ ;

3 8 9 4 .4

3 8 8 5 .8

3 8 7 7 .2

3 8 6 8 .7

3 8 6 0 .4

3 7 9 9 .6

3 7 9 1 .3

3 7 8 2 .9

3 7 7 4 .6

3 7 6 6 .  5

3 7 5 7 .0 3 7 1 9 .93 7 4 8 .9 3 7 1 2 .23 7 4 0 .9 3 7 0 4 .4  3 6 2 6 .6  3 5 9 0 .1  3 5 5 6 .43 6 1 9 .2  3 5 8 3 .0  3 5 4 9 .53 6 1 1 .9  3 5 7 5 .9 3 5 4 2 .7 j
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TABLE 4 y-Cp P is the pressure in decibars.

P - 0                            P = 1 0 0

> '< 蝣・> - 2      1 0 ,  1 5  2 0
2 5   3 0  I - 2  !  0  ,  5  ,  1 0   1 5   2 0      3 0

3 0 1 .0 0 0 0  1 .0 0 0 2  1 .0 0 1 5  1 .0 0 3 9 U .0 0 7 0  1 .0 1 0 7 1 .0 1 5 1  1 .0 2 0 2  1 .0 0 0 0  1 .0 0 0 2  1 .0 0 1 6  1 .0 0 4 0  1 .0 0 7 1  1 .0 1 0 9  1 .0 1 5 2  1 .0 2 0 3

3 1 1 .0 0 0 0  1 .0 0 0 2 1 .0 0 M l .0 0 4 OT .0 0 7 1 1 .0 1 0 9 1 .0 1 5 2  1 .0 2 0 3 1 .0 0 0 0 1 .0 0 0 3 1 .0 0 1 7  1 .0 0 4 1  1 .0 0 7 2  1 .0 1 1 0 1 .0 1 5 4  1 .0 2 0 4

3 2 1 .0 0 0 0  1 .0 0 0 3 1 .0 0 1 7  1 .0 0 4 1 1 .0 0 7 3  1 .0 1 1 0 1 .0 1 5 4 11 ,0 2 0 4 1 .0 0 0 0  1 .0 0 0 3 1 .0 0 1 8 1 .0 0 4 2  1 .0 0 7 4 1 .0 1 1 1 1 .0 1 5 5  1 .0 2 0 5

3 3  1 .0 0 0 1  1 .0 0 0 3  1 .0 0 1 8  1 .0 0 4 2  1 .0 0 7 4  1 .0 1 1 2  1 .0 1 5 5  1 .0 2 0 5 1 .0 0 0 1  1 .0 0 0 3  1 .0 0 1 9 1 .0 0 4 3  1 .0 0 7 5 1 .0 1 1 3 1 .0 1 5 7  1 .0 2 0

3 4  1 .0 0 0 1 1 .0 0 0 3 1 .0 0 1 9  1 .0 0 4 4 1 .0 0 7 5 1 .0 1 1 3 1 .0 -1 5 7  1 .0 2 0 6 1 .0 0 0 1  1 .0 0 0 4 1 .0 0 2 0 1 .0 0 4 5  1 .0 0 7 6 1 .0 1 1 4 1 .0 1 5 8  1 .0 2 0 7

¥  3 5 1 .0 0 0 1  1 .0 0 0 4 1 .0 0 2 0 U .0 0 4 5  1 .0 0 7 7  1 .0 1 1 5  1 .0 1 5 8  1 .0 2 0 7 1 .0 0 0 1  1 .0 0 0 4 1 .G O 2 1  1 .0 0 4 6  1 .0 0 7 8  1 .0 1  1 6  1 .0 1 6 0  1 .0 2 0 8

3 6 1 .0 0 0 1  1 .0 0 0 4  1 .0 0 2 1 1 .0 0 4 0 1 .0 0 7 8  1 .0 1 1 6 1 .0 1 5 ^  1 .0 2 0 8  1 .0 0 0 1 1 .0 0 0 5 1 .0 0 2 2 1 .0 0 4 7  1 .0 0 7 9 1 .0 1 1 7 1 .0 1 6 1  1 .0 2 1 0

3 7 1 .0 0 0 1 1 .0 0 0 5 1 .0 0 2 2  1 .0 0 4 7  1 .0 0 7 9 1 .0 1 1 7 1 .0 1 6 1  1 .0 2 1 0 1 .0 0 0 2 1 .0 0 0 5  1 .0 0 2 3 1 .0 0 4 9  1 .0 0 8 1  1 .0 1 1 9 1 .0 1 6 2  1 .0 2 1 1

3 8 1 .0 0 0 1 1 .0 0 0 5 1 .0 0 2 3  1 .0 0 4 9  1 .0 0 8 1 1 .0 1  1 9 1 .0 1 6 2  1 .0 2 1 1 1 .0 0 0 2  1 .0 0 0 6  1 .0 0 2 4  1 X ｻ 5 0  1 .0 0 8 2 1 .0 1 2 0 1 .0 1 6 4  1 .0 2 1 5

3 9 1 .0 0 0 2  1 .0 0 0 6 1 .0 0 2 4  1 .0 0 5 0  1 .0 0 8 2 1 .0 1 2 0 1 .0 1 6 4  1 .0 2 1 2  1 .0 0 0 2 1 .0 0 0 6 1 .0 0 2 5  1 .0 0 5 1  1 .0 0 8 4  1 .0 1 2 2 1 .0 1 6 5  1 .0 2 1

4 0  1 .0 0 0 2  1 .O TO 6  1 .0 0 2 5  1 .0 0 5 1 1 .0 0 8 4 1 .0 1 2 2 1 .0 1 6 5  1 .0 2 1 4  1 .0 0 0 2  1 .0 0 0 7  1 .0 0 2 6  1 .0 0 5 2  1 .0 0 8 5  1 .0 1 2 3  1 .0 1 6 7  1 .0 2 1

P = 5 0 0                          P = 1 0 0 0

tc - o ) | - 2      1 0  1 5  2 0
2 5   3 0   - 2   0    5    1 0  :  1 5  .  2 0

3 0  1 .0 0 0 1 1 .0 0 0 4  1 .0 0 2 0  1 .0 0 4 4  1 .0 0 7 6  1 .0 1 1 4  1 .0 1 5 8  1 .0 2 0 8  1 .0 0 0 2 1 .0 0 0 7  1 .0 0 2 4  1 .0 0 5 0  1 .0 0 8 3  1 .0 1 2 0

3 1 1 .0 0 0 1  1 .0 0 0 4 1 .0 0 2  1 1 .0 0 4 5  1 .0 0 7 8 1 .0 1 1 5 1 .0 1 5 9  1 .0 2 0 9 1 .0 0 0 3  1 .0 0 0 7 1 .0 0 2 5 1 .0 0 5 2  1 .0 0 3 4 1 .0 1 2 2

3 2 1 .0 0 0 1 1 .0 0 0 5  1 .0 0 2 2 1 .0 0 4 7  1 .0 0 7 9  1 .0 1 1 7 1 .0 1 6 1  1 .0 2 1 0  1 .0 0 0 3 1 .0 0 0 8  1 .0 0 2 7  1 .0 0 5 3  1 .0 0 8 6  1 .0 1 2 3

3 3 1 .0 0 0 2 1 .0 0 0 5  1 .0 0 2 3 1 .0 0 4 8 1 .0 0 8 0 1 .0 1 1 8 1 .0 1 6 2  1 .0 2 1 1  1 .0 0 0 3  1 .0 0 0 8  1 .0 0 2 8 1 .0 0 5 4  1 .0 0 3 7  1 .0 1 2 5

3 4 1 .0 0 0 2 1 .0 0 0 6  1 .0 0 2 4 1 .0 0 4 9  1 .0 0 8 2 1 .0 1 2 0 1 .0 1 6 3  1 .0 2 1 2  1 .0 0 0 4 11 .0 0 0 9  1 .0 0 2 9  1 .0 0 5 6  1 .0 0 3 9  1 .0 1 2 7

3 5 1 .0 0 0 2 1 .0 0 0 6  1 .0 0 2 5 1 .0 0 5 1 1 .0 0 8 3 1 .0 1 2 1 1 .0 1 6 5  1 .0 2 1 3 1 .0 0 0 4 1 .0 0 0 9 1 .0 0 3 0 U .0 0 5 7  1 .0 0 9 0 1 .0 1 2 8

3 6 1 .0 0 0 3  1 .0 0 0 7  1 .0 0 2 6  1 .0 0 5 2  1 .0 0 8 5  1 .0 1 2 3  1 .0 1 6 6  1 .0 2 1 5 1 .0 0 0 5 1 .O O I O U .O O 3  1 1 .0 0 5 9  1 .0 0 9 2 1 .0 1 3 0

3 7 1 .0 0 0 3  1 .0 0 0 6  1 .0 0 2 7 1 .0 0 5 3 1 .0 0 8 6 1 .0 1 2 4 1 .0 1 6 8  1 .0 2 1 7 1 .0 0 0 5 1 .0 0 1 1  1 .0 0 3 2 1 .0 0 6 0  1 .0 0 9 3 1 .0 1 3 1

3 8  1 .0 0 0 3  1 .0 0 0 8  1 .0 0 2 8  1 .0 0 5 4 1 .0 0 8 7  1 .0 1 2 5  1 .0 1 6 9  1 .0 2 1 8  1 .0 0 0 8  1 .0 0 1 2 1 .0 0 3 3  l .O O S I  1 .0 0 9 4 1 .0 1 3 3

3 9 1 .0 0 0 4 1 .0 0 0 9 U .0 0 2 9  1 .0 0 5 6 1 .0 0 3 8 1 .0 1 2 7 1 .0 1 7 1  1 .0 2 1 9  1 .0 0 0 5 1 .0 0 1 2 1 .0 0 3 4 1 .0 0 6 2  1 .0 0 9 6 1 .0 1 3 4

4 0  1 .0 0 0 4  1 .0 0 0 9 U .0 0 3 0 U .0 0 5 7  1 .0 0 9 0  1 .0 1 2 9 U .O 1 7 2  1 .0 2 2 1  1 .0 0 0 7  1 .0 0 1 3  1 .0 0 3 6 U .O O 8 4  1 .0 0 9 7  1 .0 1 3 6

P = 1 5 O O                         P = 2 0 0 0

t o < ')      5  i  1 0  1 5  2 0         0  I  5  1 0  1 5  2 0

3 0  1 .0 0 0 4  1 .0 0 1 0  1 .0 0 3 0  1 .0 0 5 7  1 .0 0 9 0  1 .0 1 2 8

3 1  1 .0 0 0 5  1 .0 0 1 1  1 .0 0 3 1  1 .0 0 5 9 U .0 0 9 1  1 .0 1 2 9

3 2  1 .0 0 0 5  1 .0 0 1 1  1 .0 0 3 2  1 .0 0 e o a .0 0 9 3  1 .0 1 3 1

3 3  1 .0 0 0 6  1 .0 0 1 2  1 .0 0 3 3  1 .O D 6 1  1 .0 0 9 5  1 .0 1 3 2

3 4  1 .0 0 0 7  1 .0 0 1 3  1 .0 0 3 4  1 .0 0 6 3  1 .0 0 9 6  1 .0 1 3 4

3 5  1 .O G O 7  1 .0 0 1 3  1 .0 0 3 5  1 .0 0 6 4  1 .0 0 9 8  1 .0 1

3 6  1 .0 0 0 8  1 .0 0 1 4  1 .0 6 a W l .O O e a i .O D 9 M l .0 1 3 f7

3 7  1 .0 0 0 8  1 .0 0 1 5  1 .0 0 3 &  1 .0 0 6 7  1 .0 1 0 0 U .0 1 3 9

3 8  1 .0 0 0 9  1 .0 0 1 6  1 .0 0 3 9  1 .0 0 ^  1 .0 1 0 1  1 .0 1 4

3 9  1 .0 0 1 d l .0 0 1 7  l .d o 4 1  l .O O O d l .O I O 2  1 .0 1 4 2

4 0  1 .0 0 1 0  1 .0 0 1 7  1 .0 0 4 2  1 .0 0 7 1  1 .0 1 0 3  1 .0 1 4 4
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P  = 4 0 0 0            P  = 6 0 0 0          P  -  8 0 0 0          P  -  1 0 0 0 0

.t , c< ・) ,        1 0  - 2    2 .5      2 .5

1 .0 0 2 4  1 .0 0 3 4  1 .0 0 6 0  1 .0 0 9 11 .0 0 2 5  1 .0 0 3 5  1 .0 0 6 2  1 .0 0 9 21 .0 0 2 6 ,1 .0 0 3 6  1 .0 0 6 3  1 .0 0 9 4  1 .0 0 5 0  1 .0 0 6 2  1 .0 0 7 8 1.1 .0 0 9 3  1 .0 0 9 5
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. I

1 .0 1 1 0 1 .0 1 2 6  1 .0 1 3 0 1 .0 1 4 5 11 .0 1 6 1

1 .0 1 1 3  1 .0 1 2 91 .0 1 1 4  1 .0 1 3 0  1 .0 1 3 2 Jl .0 1 4 7  1 .0 1 6 31 .0 1 3 3  1 .0 1 4 9  1 .0 1 6 41 .0 1 3 5  1 .0 1 5 0  1 .0 1 6 71 ^0 1 3 7 11 .0 1 5 2  1 .0 1 6 9
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TABLE 5 VELOCITY OF SOUND (m/sec) P is the pressure in decibars.

P = O                            P = 1 0 0

<¥ co         1 0  1 5 i  2 0
3 0  - 2         1 0   1 5  ;  2 0   2 5   3 0

1 4 3 3 .5  1 4 4 2 .8  1 4 6 4 .7  1 4 8 4 .3  1 5 0 1 .5  1 5 1 6 .5  1 5 2 9 .5  1 5 4 1 .0  1 4 3 5 .2  1 4 4 4 .6  1 4 6 6 .5  1 4 8 6 .1  1 5 0 3 .3  1 5 1 8 .3  1 5 3 1 .3  1 5 4 2 .1 4 3 4 .8  1 4 4 4 .1  1 4 6 6 .0  1 4 8 5 .5  1 5 0 2 .6  1 5 1 7 .6  1 5 3 0 .6  1 5 4 2 .0  1 4 3 6 .6  1 4 4 5 .9  1 4 6 7 .8  1 4 8 7 .3  1 5 0 4 .4  1 5 1 9 .4  1 5 3 2 .4  1 5 4 3 .1 4 3 6 .2  1 4 4 5 .4  1 4 6 7 .3  1 4 8 6 .7  1 5 0 3 .8  1 5 1 8 .7  1 5 3 1 .6  1 5 4 3 .1  1 4 3 7 .9  1 4 4 7 .3  1 4 6 9 .1  1 4 8 8 .5  1 5 0 5 .6  1 5 2 0 .5  1 5 3 3 .5  1 5 4 4 .

3 6 1 4 3 7 .4  1 4 4 6 .7  1 4 6 8 .5  1 4 8 7 .9 1 5 0 4 .9 1 5 1 9 .8 1 5 3 2 .7 1 5 4 4 .1 1 4 3 9 .2  1 4 4 8 .6 1 4 7 0 .4  1 4 8 9 .7  1 5 0 6 .7 1 5 2 1 .6  1 5 3 4 .5  1 5 4 5 .8

3 7 1 4 3 8 .7 1 4 4 8 .1 1 4 6 9 .8 1 4 8 9 .1 1 5 0 6 .1 1 5 2 0 .9 1 5 3 3 .8 1 5 4 5 .2 1  4 4 0 .6 1 4 4 9 .9  1 4 7 1 .6 1 4 9 1 .0 1 5 0 7 .9  1 5 2 2 .7 1 5 3 5 .6  6 5 4 6 .

3 8  1 4 4 0 .1 1 4 4 9 .4  1 4 7 1 .0 1 4 9 0 .3 1 5 0 7 .2  1 5 2 2 .0 1  5 3 4 .8 1 5 4 6 .2  1 4 4 1 .9  1 4 5 1 .2 1 4 7 2 .9  1 4 9 2 .2  1 5 0 9 .0 1 5 2 3 .8  1 5 3 6 .7  1 5 4 8 .

3 9 1 4 4 1 .4 1 4 5 0 .7 1 4 7 2 .3 1 4 9 1 .5 1 5 0 8 .4  1 5 2 3 .1 1 5 3 5 .9 1 5 4 7 .2  1 4 4 3 .2  1 4 5 2 .5 1 4 7 4 .1 1 4 9 3 .3 1 5 1 0 .2 1 5 2 4 .9 1 5 3 7 .7  1 5 4 9 .0

4 0  1 4 4 2 .7 1 4 5 2 .0 1 4 7 3 .6  1 4 9 2 .7  1 5 0 9 .6  1 5 2 4 .2  1 5 3 7 .0  1 5 4 8 .3  1 4 4 4 .5  1 4 5 3 .8  1 4 7 5 .4  1 4 9 4 .5  1 5 1 1 .4  1 5 2 6 .0  1 5 3 8 .8  1 5 5 0 .0

P = 5 0 0                           P =  1 0 0 0

i n   1 5   2 0 2 5   3 0  - 2          1 0   1 5   2 0
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3 6 1 4 4 6 .5  1 4 5 5 .8 1 4 7 7 .6  1 4 9 6 .9 1 5 1 4 .0  1 5 2 8 .8 1 5 4 1 .7 1 5 5 3 .2  1 4 5 5 .5 1 4 6 4 .8 1 4 8 6 .6 1 5 0 5 .9 1 5 2 2 .8  1 5 3 7 .6

3 7  1 4 4 7 .8  1 4 5 7 .2  1 4 7 8 .9  1 4 9 8 .1  1 5 1 5 .1  1 5 2 9 .8  1 5 4 2 .8  1 5 5 4 .3  1 4 5 6 .8  1 4 6 6 .1  1 4 8 7 .8  1 5 0 7 .1  1 5 2 4 .0

3 8  1 4 4 9 .1  1 4 5 8 .4  1 4 8 0 .1  1 4 9 9 .3  1 5 1 6 .2  1 5 3 0 .9  1 5 4 3 .8  1 5 5 5 .3  1 4 5 8 .2  1 4 6 7 .5  1 4 8 9 .1  1 5 0 8 .3  1 5 2 5 .1

3 9  1 4 5 0 .5  1 4 5 9 .7  1 4 8 1 .4  1 5 0 0 .5  1 5 1 7 .3  1 5 3 2 .0  1 5 4 4 .9  1 5 5 6 .3  1 4 5 9 .5  1 4 6 8 .8  1 4 9 0 .3  1 5 0 9 .5  1 5 2 6 .3

4 0  1 4 5 1 .8  1 4 6 1 .0  1 4 8 2 .7  1 5 0 1 .8  1 5 1 8 .5  1 5 3 3 .2  1 5 4 6 .0  1 5 5 7 .4  1 4 6 0 .8  1 4 7 0 .1  1 4 9 1 .6  1 5 1 0 .8  1 5 2 7 .4

)  1 5 3 8 .7L  1 5 3 9 .91  1 5 4 1 .Ot'1 5 4 2 .1

P =  1 5 0 0                          P = 2 0 0 0

s ' ~ >  - 2 I O    1 0  1 5 ' 2 0 5  '  1 0   1 5   2 0

3 0  1 4 5 6 .2 1 4 6 5 .7 1 4 8 7 .8 1 5 0 7 .4  1 5 2 4 .8  1 5 3 9 .8 1 4 6 5 .1  1 4 7 4 .5  1 4 9 6 .6 1 5 1 6 .2  1 5 3 3 .4 1 5 4 8 .5

3 1 1 4 5 7 .5  1 4 6 7 .1 1 4 8 9 .0 1 5 0 8 .7 1 5 2 6 .0 1 5 4 0 .9 1 4 6 6 .5  1 4 7 5 .9 1 4 9 7 .9 1 5 1 7 .4 1 5 3 4 .6 1 5 4 9 .6

3 2 1 4 5 8 .9  1 4 6 8 .4  1 4 9 0 .3 1 5 0 9 .9  1 5 2 7 .1 1 5 4 2 .1 1 4 6 7 .8  1 4 7 7 .2  1 4 9 9 .2 1 5 1 8 .7  1 5 3 5 .7  1 5 5 0 .7

3 3 1 4 6 0 .3  1 4 6 9 .7  1 4 9 1 .6  1 5 1 1 .1 1 5 2 8 .3 1  5 4 3 .2 1 4 6 9 .2  1 4 7 8 .5 1 5 0 0 .5 1 5 1 9 .9  1 5 3 6 .9 1 5 5 1 .8

3 4 1 5 6 1 .7  1 4 7 1 .1  1 4 9 2 .9 1 5 1 2 .4 1  5 2 9 .4 1 5 4 4 .3 1  4 7 0 .5 1 4 7 9 .9 1 5 0 1 .7 1 5 2 1 .2 1 5 3 8 .0 1  5 5 2 .9

3 5 1 4 6 3 .0 1 4 7 2 .4 1 4 9 4 .2  1 5 1 3 .6 1 5 3 0 .6  1 5 4 5 .4 1 4 7 1 .9 1 4 8 1 .3 1 5 0 3 .0  1 5 2 2 .4 1 5 3 9 .2 1 5 5 4 .1

3 6  1 4 6 4 .4 1 4 7 3 .8 1 4 9 5 .5  1 5 1 4 .9 1 5 3 1 .8 1 5 4 6 .5 1 4 7 3 .2 1 4 8 2 .7  1 5 0 4 .3 1 5 2 3 .7  1 5 4 0 .4  1 5 5 5 .2

3 7  1 4 6 5 .7 1 4 7 5 .1  1 4 9 6 .8  1 5 1 6 .1 1  5 3 3 .0 1 5 4 7 .6 1 4 7 4 .6 1 4 8 4 .0 1 5 0 5 .6  1 5 2 4 .9 1 5 4 1 .6 1 5 5 6 .3

3 8 1 4 6 7 .1  1 4 7 6 .5  1 4 9 8 .1 1 5 1 7 .3 1 5 3 4 .0  1 5 4 8 .7 1 4 7 6 .0 1 4 8 5 .4  1 5 0 6 .9 1 5 2 6 .1 1 5 4 2 .  7 1 5 5 7 .4

3 9 1 4 6 8 .5  1 4 7 7 .8 1 4 9 9 .4  1 5 1 8 .5 1 5 3 5 .1 1 5 4 9 .9 1 4 7 7 .4 1 4 8 6 .7 1 5 0 8 .2 1 5 2 7 .3 1 5 4 3 .9 1 5 5 8 .5

4 0 1 4 6 9 .8  1 4 7 9 .1  1 5 0 0 .7  1 5 1 9 .8  1 5 3 6 .2  1 5 5 1 .0 1 4 7 8 .7 1 4 8 8 .1  1 5 0 9 .5  1 5 2 8 .5  1 5 4 5 .0  1 5 5 9 .6

P = 4 0 0 0           P  = 6 0 0 0          P  =  8 0 0 0          P =  1 0 0 0 0 -

1 0  ' - 2 2 .5

1 6 1 4 .4  1 6 2 4 .4  1 6 3 4 .0

1 6 1 5 .6  1 6 2 5 .6  1 6 3 5 .1

1 6 1 6 .8  1 6 2 6 .8  1 6 3 6 .2

1 6 1 8 .0  1 6 2 7 .9  1 6 3 7 .4

1 6 1 9 .2  1 6 2 9 .1  1 6 3 8 .6



Fig. 1. (P=0) Velocity of Sound in Sea Water (m/sec



Fig. 2. (P=1000db.) Velocity of Sound in Sea Water (m/sec)



Fie. 3. (P=2000db.) Velocity of Sound in Sea Water (m/sec)



Fig. 4 (P=4000 db.) Velocity of Sound in Sea Water (m/sec)

Fig. 5 (P=6000db.) Velocity of Sound in Sea Water (m/sec)

Figr. 6 (P=8000db.) Velocity of Sound in Sea Water (m/sec

Fur. 7 CP=10000 db.) Velecitv of Sound in Sea Water Cm/sec)


