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Executive Summary

The feasibility of using the temperature dependence of acoustic absorption to obtain a temperature profile is examined in this work.  The work continues a previous study that used broadband signals and neural networks in an earlier attempt to obtain temperature profiles acoustically.  In this current study, it was desired to first obtain a better theoretical development before comparison with field measurements. 

From this study’s theoretical work, and an examination of the system requirements necessary to realize the full potential of the technique, it was determined that a multi-frequency system would be better suited to the task instead of a broadband technique.  It also showed that the technique would also be capable of rendering a salinity profile, the lack of which had hampered earlier research effort’s accuracy.  Salinity is an important secondary effect in the determination of sound speed in seawater.  

The availability of a broadband system that had tunable continuous wave (CW) capability allowed for some experimentation to attempt to prove the technique.  It was determined, however, that the lack of filter capacity in the device made the system noise limited and unable to demonstrate the acoustic technique.  The ability to perform the experiments was invaluable, as it gave us additional insight into the process and the ability to better specify several parameters for the next generation design.  

The result of the study and experiments is the expectation of feasibility of the technique providing the following are met:

· 18-bit (minimum for linear) Analog-to-Digital Converter (ADC) availability that can sample at more than 2X’s the Nyquist frequency (~350 kHz).

· At least 18 dB/octave bandpass filtering about the operating frequency.  This frequency can vary from 65 to 90 kHz for the salinity measurement, and 175 kHz for the temperature measurement.

Additionally, the system:

· May have to be bi-static to reduce transmit ringing.

· Must be capable of operating in 2 frequency regions: 65-90 kHz and 175 kHz.  This may require separate elements and tuning.

· Must have a source level of at least 220 dB//1 (Pa @ 1m at the operating frequency.

· Receiving sensitivity should be at least –180 dB// 1V/(Pa in the frequency range.

1.0 - Introduction

The purpose of Phase I of this project was to determine the feasibility of an acoustic instrument for measuring temperature profiles using the detection of changes in absorption coefficient throughout the water column.  The feasibility of the proposed process was explored mathematically.  Various academic research reports were reviewed and a mathematical model was developed for the purpose of estimating absorption coefficient over a limited frequency range.  The model was used to illustrate the detectable changes, which will occur in the volume reverberation of seawater at various frequencies.  A proposed system definition was presented for possible funding as a phase two, prototype system project.

An attempt was made to acquire actual temperature profile information using the detection of absorption coefficient changes.  An existing system, the Scientific Fishery Systems, RDI broadband sonar was deployed in Hood Canal, a salt water fjord and in Lake Crescent, a spring fed mountain lake for several measurement trials.  A conductivity, temperature, depth probe was also deployed for comparative purposes.  The attempts to acquire acoustic temperature profiles with the existing sonar did not succeed because of system noise limits. 

The report presents the mathematical model development, a specification for the existing sonar, a summary of the tests in Hood Canal and Lake Crescent, a discussion of the noise limiting condition and an argument for the feasibility of the technique for acoustic temperature profile acquisition.

The remainder of this report is organized into five sections, with proposal tasks identified.  Section one includes a review of the problem, the approach, and the opportunity.  Section two presents the mathematical model development (tasks 1,4, and 5).  Section three provides details of the Scientific Fishery Systems sonar (task 2). Section four discusses the conduct of the field tests and the results (tasks 3 and 6).  Section five provides a discussion of the feasibility of a technique to acquire temperature profiles by acoustic means and includes basic system engineering requirements for a prototype acoustic temperature profiler (tasks 7 and 8).  Section six will present a commercialization plan (task 9).  This report is the 3rd of this project, which constitutes task 10.

1.1 - The Problem

Temperature profiling is slow and expensive.  Historically, obtaining ocean temperature profiles has been routine oceanographic procedure, while ocean currents could only be estimated indirectly from the temperature field or from the motion of drifters.  Today the situation is reversed, in that current profiling is easier than temperature profiling, at least within the top few hundred meters.  The advent of precise navigation systems and ship-mounted acoustic Doppler current profilers has allowed continuous remote profiling of currents while underway.  In contrast, each temperature profile is relatively costly, either in the time lost in stopping the ship for the duration of a CTD cast or the expense of an XBT (expendable bathythermograph). 

Development of a remote temperature profiling instrument would allow an oceanographic vessel to cover more area more quickly, improving the quality of the current data sets.  In moored applications of acoustic current meters, thermistor strings increase the difficulty and expense of mooring deployment, require careful calibration of each individual thermistor, and add to the risk of fouling by fishing vessels.  These would be avoided with a remote method.  The long time scales of significant changes in the temperature profile (other than those due to internal waves) allow averaging of short-term errors, so such errors are less of a potential problem than they are for ship-mounted deployment. 

The most common applications of temperature profiles actually require either density profiles or sound speed profiles.  Examples of each are respective determination of the baroclinic component of the pressure field and compensation of acoustic side-scan profiles for refractive displacement.  Both of these examples are applications where the quantity of interest involves integration of a profile over a range of depths.  Errors in the measurement of these quantities are therefore more sensitive to profile errors of low spatial frequency than those of high spatial frequency.  The nature of the short-term errors in the proposed acoustic temperature profiling method make it well suited to this type of application, in contrast to applications where small-scale vertical density gradients are of interest. 

High-accuracy CTDs are designed for deep ocean applications where density changes in time and space are so small that absolute accuracy on the order of a millidegree Celsius is required.  In the top 300 m of the water column within reach of a ship-mounted 150 kHz sonar, however, density features are much stronger, so that much less accuracy is needed in most applications.  In applications such as finding and visualizing thermohaline features (jets, rings, eddies, river plumes, etc.), the advantage of continuous remote coverage without stopping would generally outweigh the drawback of reduced accuracy.

1.2 - The Approach

The approach to determining the feasibility of acquiring acoustic temperature profiles was as follows:

· Develop a mathematical model which estimates a value of the acoustic absorption coefficient in terms of water temperature, sonar frequency, salinity, alkalinity and depth pressure.

· Attempt field measurements in support of the proposed techniques with an existing sonar system.

· Develop engineering requirements for a prototype temperature profiler sonar to be fabricated under a phase two project.

1.3 - The Opportunity

The ability to quickly and accurately determine the temperature profile for a given area is of great significance to several communities.  The military can use this information to determine acoustic propagation effects of sound transmission.  In addition, the ability to determine temperature will allow for the correction of refraction during side scan sonar imaging, hence providing more accurate mine hunting capabilities.  The bottom mapping communities will also profit from the same refraction compensation.

This ability to perform temperature profiling will have an immediate impact in the fisheries.  The temperature range that fish live within varies with age and species.  As such, the ability to determine the temperature profile will provide a mechanism for fishermen to selectively harvest target species and reduce waste (bycatch reduction).

2. - Mathematical Model

This section will suggest a mathematical model to be used for prediction of seawater sound absorption values in support of engineering aspects of the Temperature Profiler Project.  Introductory information will review the history of absorption science, indicating the three major scientific works that have been used to develop a model for this project.  A development section will take the reader through the process used to combine aspects of the major contributions into a heuristic model, which suits the purposes of the project.  Limits of the model will be defined, as they are uncovered.

2.1 - Introduction

There are several equations describing the processes of acoustic absorption in sea-water which have laid the foundation for current knowledge.  Our effort to develop a model to predict the engineering accuracy and precision of seawater temperature determination by acoustic measurement has focused on examination of three widely referenced works: the equations for sound absorption by Liebermann
, Mellen-Browning
, and Fisher-Simmons
.  Each of these equations has furnished individual contributions to the development of our model. 

Very late in the performance of our work on the Temperature Profiler, we were made aware of some newer contribution to the science of absorption coefficient estimation.  The existence of an absorption coefficient equation by R.E. Francois and G.R. Garrison was brought up in a discussion between G. Denny and F. H. Fisher.  The Francois-Garrison
 equation was not used in the development of our model because we had already completed this part of the work.  We chose to employ the Francois-Garrison equation predictions for the absorption coefficient values as a check upon our model.  These predictions are the latest available and purport to include all of the oceanic data available to the date of the research.  The predictions indicate that our model has the correct shape and that a bias error may exist.

A short summary of the major scientific works with a statement indicating our interest in the research is as follows:

The Liebermann equations: The oldest of the referenced works shows how a pressure dependent chemical reaction can cause sound absorption.  These equations were modified by Shulkin and Marsh
 to fit empirical data.  Our exploration of this equation focused on the change in absorption coefficient with random changes in the variables.  The effort was specifically designed to bound the effect of an unknown salinity in the measurement area.  The contribution of the Liebermann-Shulkin-Marsh equation to the Temperature Profiler math model is the variation of absorption coefficient with salinity.

The Mellen-Browning equations: An equation specifically developed for reexamination of the B(OH)3 and addition of MgCO3 relaxation effects to the earlier equations.  These equations show the extreme variation of the absorption coefficient with the seawater pH value.  Exploration of this equation focused on the higher frequency regions at which the effect of pH was reduced to lesser variances, more in line with the desired accuracy of temperature determination.  These frequency ranges are within the operational region of practical sonars.  The contribution of the Mellen-Browning equation to the Temperature Profiler math model is the variation of absorption coefficient with pH(OH).

The Fisher-Simmons equations: These more recent and very widely referenced equations represent a respected understanding of the absorption coefficient values.  Fisher-Simmons values are used as the reference for our model.  Specific frequency regions within the operational band of our research sonar are examined to allow variation of physical oceanic parameters for the prediction of accuracy and precision of the values.  The contribution of the Fisher-Simmons equation to the Temperature Profiler math model is the ground truth for absorption coefficient values within our frequency range.

The Francois-Garrison equations: These are the most recent complete studies of the absorption equations.  These are used only as a check upon our model development.  The equations bring together all of the published research into an equation which covers a frequency range well in excess of the limited range important to the Temperature Profiler work.  These equations also discuss the statistics of the experimental numbers.  A more reduced set if these equations has recently been proposed by Ainslie and McColm (1998)
.

2.2 - Contribution of the Three Major Works on Absorption Coefficients

The model development will rely upon the Liebermann-Shulkin-Marsh, the Mellen-Browning and the Fisher-Simmons equations.  Each will be explored for a particular contribution to a model, which will be limited in a number of ways. 

This section on model development will explore the Liebermann-Shulkin-Marsh equation to indicate the variability of absorption coefficient values with a change in salinity.  The Mellen-Browning equation will be examined for variation of absorption coefficient with the pH value of two seawater components.  Finally, the Fisher-Simmons equation will used as the basis for combining the various effects into a new equation with a limited range of viability. 

A new equation will be presented later in this paper.  This equation, which we will call the Temperature Profiler absorption coefficient equation, will be compared to the Fisher-Simmons equation over the limited range of frequency we have defined for the operation of our research sonar.  It will extend the equation specified in the Fisher-Simmons paper to include salinity and depth variations.

2.2.1 - Liebermann-Shulkin-Marsh Equation

The Liebermann equation for sound absorption, with the Shulkin Marsh empirical term was chosen for the starting point of the model development.  The equation in terms of temperature, salinity and frequency is as shown below:
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where:
LSM( = Liebermann-Shulkin-Marsh (
      




T = temperature






S = salinity






F = frequency






A = 1.86 X 10-2





B = 2.68 X 10-2








                Liebermann-Shulkin-Marsh Equation, LSM(
The temperature variable we wish to exploit for this project is contained in a relaxation frequency term, f(T).  The following Mathcad plot, Figure 1, shows a locus of the equation over a temperature range of 4 degrees C to 16 degrees C at a frequency of 175 KHz and a salinity of 35 parts per thousand.
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            Liebermann-Shulkin-Marsh absorption coefficient, LS(
Figure 1
The primary significance of the relationship shown here is that absorption coefficient values do change with temperature.  All other terms being constant, it is reasonable to expect that determination of the absorption value would allow an estimate of the temperature. 

The Liebermann-Shulkin-Marsh equation is also sensitive to salinity.  This effect has been recognized by all of the researchers as a significant variable.  Salinity has been measured in many different locations in the world’s oceans and has exhibited values covering the range from less than 29 parts per thousand to greater than 38 parts per thousand.  The range of value in littoral zones may be expected to be greater, particularly salinity may reach values of less than 10 ppt at river outflows. 


The continuing development of our model now focuses on the change in absorption coefficient with a change in salinity.  Our first exploration is to plot the Liebermann-Shulkin-Marsh equation at a number of salinity values to evaluate the magnitude of the change in absorption coefficient.  The following plot, Figure 2, shows the temperature dependence of absorption coefficient with three values of salinity, 39, 35 and 31 parts per thousand:





Liebermann-Shulkin-Marsh absorption, LSM(, vs. Temperature, T

Salinity = 39 ppt, Salinity = 35 ppt, Salinity = 31 ppt
Figure 2

The plot shows that a significant variation of absorption coefficient results from a variation of salinity.  Since it is our intent to measure the absorption value in order to estimate temperature, we need to have a salinity term in our model for absorption coefficient.  The Liebermann-Shulkin-Marsh equation will provide the guidance for the salinity variation for the model.

2.2.2 - Mellen-Browning Equation

We move now to the variation of absorption coefficient with alkalinity of seawater.  Seawater in the open ocean exhibits a pH value of approximately 8, a slightly alkaline value.  The research done by Mellen and Browning on the pH of the Boric Acid, B(OH)3, constituent of seawater has shown that large changes in the absorption coefficient may be observed with relatively small variation in the pH of the water.  As an example, a change in pH(OH) of seawater from a value of 8.00 to a value of 8.05 causes a 15% change in the absorption coefficient at low frequencies.  pH has been noted by all researchers in this field to range from ~7.6 to ~8.2 over all oceans.

The Mellen-Browning equation for the absorption coefficient in terms of temperature, salinity and frequency is as shown below:


                


           where:
MB( = Mellen-Browning (
T = temperature





S = salinity





F = frequency





A1 = 0.5 X 10d / 20


A2 = 0.1 X K

A3 = 0.03 X K

d = depth in Km
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Mellen-Browning Equation, MB(

The effect of pH on the value of absorption coefficient becomes less as the frequency increases.  In the Mellen-Browning equation the Boric Acid term has a significant effect to the low kilohertz and the Magnesium Carbonate term has an effect at very low frequency.  Our model will be developed for application in the frequency ranges above 40 KHz.  The very low frequency effects due to the Magnesium Carbonate term does not provide a significant contribution to the absorption coefficient values at 40 KHz and above, therefore we will not include these effects in our development.


The Mellen-Browning equation is shown below.  The individual terms, which make up the equation are redefined for the purpose of some plotting as well.  The individual terms are labeled with the physical oceanographic effect they describe:


                     


Mellen-Browning absorption coefficient equation, MB(
Mellen-Browning Equation, MB(

              


                   MgSO4 term                  B(OH)3 term                  MgCO3 term
Mellen-Browning Terms, XT  YT  ZT
In the following plot, Figure 3, the Mellen-Browning equation is illustrated by plotting the absorption coefficient, MB(, versus temperature, showing the effect of two of the three terms of the equation:





          Mellen-Browning absorption coefficient, MB(, vs. T @ F = 25 KHz

MgSO4 term                  B(OH)3 term

Figure 3
The effect of the MgSO4 term becomes dominant as frequency increases.  The B(OH)3 has enough of an effect to account for a contribution at frequencies in the band of interest for the Temperature Profiler.  The model being developed will include the pH(OH) effect. 

Thus far we have explored the Liebermann-Shulkin-Marsh equation and the Mellen-Browning equation for absorption coefficient.  A comparison of these equations is in order.  The Liebermann-Shulkin-Marsh equation is a relationship, which has a considerable history of experimental validation in oceanic venues.  The Mellen-Browning equation is a relationship developed for exploration of the pH(OH) effect at frequencies up to the low kilohertz region.  The following plot shows the Liebermann-Shulkin-Marsh and the Mellen-Browning equations vs. Frequency over a large range of frequency:





            Liebermann-Shulkin-Marsh absorption coefficient , LSM( vs. Frequency

           Mellen-Browning absorption coefficient, MB(, vs. Frequency

Figure 4

The importance of the comparison is that the Mellen-Browning equation agrees with the Liebermann-Shulkin-Marsh equation at lower frequencies.  The divergence at higher frequency occurs because the Mellen-Browning absorption coefficient equation does not contain a term for the fresh water molecular friction contribution to an absorption coefficient estimation.  A Mellen-Browning equation term will be used in the model to account for pH(OH) effects.

2.2.3 - Fisher-Simmons Equation

We move next to the relationships evaluated by Fisher and Simmons for the absorption coefficient.  These researchers have provided the latest work we examined while developing our model.  The Fisher-Simmons, FS(, equation for absorption coefficient is as follows:


                       


          where:
FS( = Fisher-Simmons absorption coefficient 




T = temperature, degrees C




F = frequency, Hertz




P1 = depth pressure, atmospheres




A1 = 1.03 X 10-8 + 2.36 X 10 -10 T - 5.22 X 10-12 T2



A2 = 5.62 X 10-8 + 7.52 X 10-10 T




A3 = ( 55.9 - 2.37 T + 4.77 X 10-2 T2 - 3.48 X 10-4 T3 ) X 10-15 




P2 = 1 - 10.3 X 10-4 P1 + 3.7 X 10-7 P12



P3 = 1 - 3.84 X 10-4 P1 + 7.57 X 10-8 P12



F1 = 1.32 X 103 ( T + 273.1 ) e-1700 / ( T + 273.1)



F2 = 1.55 X 107 ( T + 273.1 ) e-3052 / ( T + 273.1)
Fisher-Simmons Equation, FS(
The Fisher-Simmons absorption coefficient equation will be the ground truth for the estimation of ( for the Temperature Profiler project.  A plot of the Fisher-Simmons equation for absorption coefficient at a frequency of 175 KHz is as follows:




Fisher-Simmons absorption coefficient, FS( vs. Temperature

Figure 5

At the time of our model development, we regarded the Fisher-Simmons equation as the most accurate for the estimation of absorption coefficient.  The equation, however, only contains terms for temperature, frequency and pressure.  The Liebermann-Shulkin-Marsh and Mellen-Browning equations point out the necessity for the inclusion of salinity and pH factors for an accurate estimate of the absorption coefficient.  A model, which accounts for all five of the variables is necessary for the Temperature Profiler.

The Fisher-Simmons equation, like the ones discussed above, has terms associated with the various constituents of ocean water.  The equation, with the terms labeled, is as follows:
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Fisher-Simmons Equation, FS(
The Fisher-Simmons equation may be compared with the Liebermann-Shulkin-Marsh and Mellen-Browning equations to illustrate the agreement of these three bodies of work.  The locus of these equations for alpha, absorption coefficient over a large range of frequency is as follows:





         Liebermann-Shulkin-Marsh absorption coefficient , LSM( vs. Frequency

                Fisher-Simmons absorption coefficient, FS( vs. Temperature

                Mellen-Browning absorption coefficient, MB(, vs. Frequency

 Figure 6

The divergence of the Fisher-Simmons estimates from Mellen-Browning is expected because the Fisher-Simmons equation contains the fresh water term missing from Mellen-Browning.  The divergence of the Fisher-Simmons estimates from Liebermann-Shulkin-Marsh estimates of absorption coefficient are justified in the literature by the additional research which has occurred in the time since Liebermann performed his experiments and Shulkin and Marsh did the empirical fit with oceanic data. 

With this, we have now introduced the three major works which will be used to form our model.  The development of the model in the five terms, temperature, salinity, frequency, pH, and pressure will now rely on combining the three equations into a heuristic representation.

2.3 - Model Development Constraints

The Temperature Profiler project requires a fundamental understanding of the absorption coefficient over a limited frequency range.  Engineering aspects of the project require a value of absorption coefficient, which has a basis in science and general a concurrence in the truth of the value among our peers.  With this in mind, we propose two constraints upon our model development.

The Temperature Profiler will attempt to estimate absorption coefficients through the evaluation of changes in volume reverberation measurements from one depth cell to an adjacent depth cell.  These evaluations are proposed to be done with a sonar capable of operation at frequencies above 50 KHz and below 200 KHz.  As such, the validity of a model resultant from a combination of the three referenced equations will be limited to the frequency range of 40 KHz to 220 KHz. 

· Constraint 1:
 Model validity will be limited in frequency to the range of 40 KHz < Frequency < 220 KHz
The values for absorption coefficient estimated by Fisher and Simmons were considered to be the most accurate available at the time of our model development.  As such, the development of an heuristic relationship will be constrained to default to Fisher-Simmons values when pH is 8.0 and salinity is 35 parts per thousand.

· Constraint 2:
 When the value of Salinity = 35 ppt, and the value of pH(OH) = 8.0, the model will return absorption coefficient value in accordance with the Fisher-Simmons equation.

2.4 - Model Development

This section is devoted to the construction of the model equation.  We will present an argument for the combination of parts of the equations we discussed above into a new equation, which is limited by the stated constraints.

2.4.1 - Fisher-Simmons Equation Examination

The first step in the development of the model equation is an examination of the Fisher-Simmons equation to identify the constituent parts.  The equation is as follows:


                       


Fisher-Simmons Equation, FS(
The first term, containing A1, is the Boric Acid, B(OH)3 term:


           


FS( Boric Acid term

The second term, containing A2, is the Magnesium Sulfate, MgSO4, term:






         


                             FS( Magnesium Sulfate term
The third term, containing A3, is the fresh water term:






            


FS( Fresh water term

2.4.2 - Addition of Salinity Term

The addition of a salinity term in the Fisher-Simmons equation will now be proposed.  The definition of the proposed term is based on the salinity term in the Mellen-Browning equation.  Mellen-Browning is shown below:


                


Mellen-Browning Equation, MB(
All three of the Mellen-Browning equation terms utilize the factor: Salinity divided by 35, to account for NaCl concentration.  We propose to use the same factor to introduce a salinity variable to the Fisher-Simmons equation, and then to check the effect of this factor by comparing the results with those returned by the Liebermann-Shulkin-Marsh equation.

The newly proposed Fisher-Simmons-deVilleroy equation appears as follows:


      


Fisher-Simmons-deVilleroy Equation, FSd(
The salinity variable has been included in the first two terms of the new equation.  The new relationship will be examined for its conformance to Fisher-Simmons and Liebermann-Shulkin-Marsh absorption coefficient values.

(

A plot of absorption coefficient versus temperature for three values of salinity: 39, 35 and 31 parts per thousand, and at a frequency of 175 KHz is as follows:





Fisher-Simmons-deVilleroy absorption coefficient, FSd( @ F = 175 KHz

Salinity = 39 ppt,   Salinity = 35 ppt,   Salinity = 31 ppt

Figure 7
The desired variation of absorption coefficient with changes in the value of salinity is now quite evident.  Adherence to the second constraint (values for ( must default to Fisher-Simmons predictions at S = 35) is assured because the added factor defaults to a value of 1 @ S = 35.

Comparison to the Liebermann-Shulkin-Marsh absorption coefficient value at the same frequency will now be examined.

If we now plot the Liebermann-Shulkin-Marsh equation on the same axes and at the same frequency, the result is as follows: 





Liebermann-Shulkin-Marsh absorption coefficient, LSM( @ F = 175 KHz

Fisher-Simmons absorption coefficient, FS( @ F = 175 KHz

S = 39 ppt as boxes,   S = 35 ppt as X's,   S = 31 ppt as diamonds

Figure 8

Both the Fisher-Simmons-deVilleroy and the Liebermann-Shulkin-Marsh equations show variation of the absorption coefficient with salinity, however, the predicted differences are not exactly the same.  An attempt to placate this effect in the development of our limited model will be proposed:

We will begin by examining the new equation over the frequency range considered valid by our first constraint ( 40 KHz  <  Valid F  <  220 KHz ).  The following plot, Figure 9, shows the new equation and the Liebermann-Shulkin-Marsh equation on the same axis:





Liebermann-Shulkin-Marsh absorption coefficient, LSM( @ T = 10o C

Fisher-Simmons-deVilleroy absorption coefficient, FSd( @ T = 10o C

S = 39 ppt as boxes,   S = 35 ppt as X's,   S = 31 ppt as diamonds

Figure 9

In accordance with our second constraint (default value of ( @ S = 35 must be that predicted by Fisher-Simmons ) a factor must be applied to values predicted by Liebermann-Shulkin-Marsh.  A first approximation of the necessary factor may be made with a constant.  Our approach to this was to take a number of samples of the Fisher-Simmons absorption coefficient values with the salinity at 35.  These samples were taken at various frequencies within the valid range. 

A second set of samples which Liebermann-Shulkin-Marsh predicted, were taken at the same frequencies and at the same salinity.  When the Fisher-Simmons values for  ( were divided by the Liebermann-Shulkin-Marsh values for (, the factor 0.88 was the average result.  This factor was used to modify the Liebermann-Shulkin-Marsh equation.

The next step taken in the model development was to apply this factor to the Liebermann-Shulkin-Marsh equation and then plot the result alongside the Fisher-Simmons equation.  The Liebermann-Shulkin-Marsh equation with the factor applied appears as follows:





Modified Liebermann-Shulkin-Marsh Equation, 0.88 X LSM( 
When the modified Liebermann-Shulkin-Marsh equation is plotted on the same axes with the Fisher-Simmons equation, the result is as follows:





         Modified Liebermann-Shulkin-Marsh equation, 0.88 X LSM( @ T = 10o C

         Fisher-Simmons-deVilleroy absorption coefficient, FSd( @ T = 10o C

         S = 39 ppt as boxes,   S = 35 ppt as X's,   S = 31 ppt as diamonds

Figure 10

2.4.3 - Addition of pH(OH) Term

Within the constraints we have set, we now have a relationship, which does a fair job of approximating the absorption coefficient with variables for temperature, salinity, frequency and pressure.  The next stage of development for our model will be to again modify the equation to include a factor for the pH sensitivity.  These will come from the relationships researched by Mellen and Browning.

Both the Mellen-Browning equation and the Fisher-Simmons-deVilleroy equation have a term specifically associated with the Boric Acid constituent of seawater.  The two equations, with the Boric Acid terms indicated, are as follows:





 Boric Acid Term 

                                      Mellen-Browning Equation, MB(




        Boric Acid Term 

                                     Fisher-Simmons Equation, FS( 

Our model will take a Boric Acid term from the Mellen-Browning equation and use it to replace the Boric Acid term from the Fisher-Simmons equation.  This new term has a pH sensitivity, which is missing from the Boric Acid term found in the Fisher-Simmons equation.  The following plot compares the Mellen-Browning Boric Acid term, MBY with the Fisher-Simmons-deVilleroy Boric Acid term, FSdX at: S = 35 and T = 10, plotted on the same frequency axis:




Mellen-Browning equation Boric Acid Term, MBYF, 35, 10
Fisher-Simmons equation Boric Acid Term, FSdX F, 35, 10

                                              Figure 11

In accordance with our second constraint (default value of ( @ S = 35 must be that predicted by Fisher-Simmons ) a factor must be applied to values predicted by Mellen-Browning .  Again, a first approximation of the necessary factor may be made with a constant. 

Our approach to correction of the pH(OH) sensitive Boric Acid term was to add a constant to the Mellen-Browning Boric Acid term to make the result lay on the Fisher-Simmons Boric Acid term at higher frequencies.  The constant 0.0328 was chosen to be the modification of the Mellen-Browning Boric Acid Term. 

The following plot shows the original Mellen-Browning Boric Acid term, MBY, the modified Mellen-Browning Boric Acid term, MBY - 0.0328, and the Fisher-Simmons-deVilleroy Boric Acid term, FSdX, plotted on the same frequency axis:




Mellen-Browning equation Boric Acid Term, MBYF, 35, 10                                                               

Fisher-Simmons equation Boric Acid Term, FSdX F, 35, 10
Modified Mellen-Browning equation Boric Acid Term, MBYF, 35, 10 - 0.0328

Figure 12

2.4.4 - Temperature Profiler Equation

We can now construct an absorption coefficient equation, which includes variables for Temperature, Salinity, Frequency, pH, and Pressure.  We call this final version the Temperature Profiler equation for absorption coefficient: TP(

   


Temperature Profiler absorption coefficient equation, TP(
The following plot of the Temperature Profiler equation, as red squares, is shown over the original Fisher-Simmons equation, as a blue line, to illustrate the conformance of the model equation with the Fisher-Simmons equation when the salinity is 35 parts per thousand:





Temperature Profiler absorption coefficient equation, TP( 

Fisher-Simmons absorption coefficient equation, FS(
Figure 13

2.5 - Validation of the Math Model

This section provides a validation of the developed equation against the values of absorption coefficient predicted by the Fisher-Simmons equation at a salinity of 35 parts per thousand, and a comparison of the Temperature Profiler equation with the Francois Garrison equation.

2.5.1 - Comparison with Fisher-Simmons predictions @ S = 35 ppt

The comparison of the Temperature Profiler equation with the Fisher-Simmons equation over the valid frequency range has been shown in Figure 13 above.  An accuracy check may be performed by calculating and plotting the difference between these two equations over the valid frequency range.  The two equations are shown below:







Fisher-Simmons Equation, FS(




Temperature Profiler Equation, TP(
The accuracy comparison will be made by subtracting the Temperature Profiler equation from the Fisher-Simmons equation and plotting the result.
The following plot, Figure 14, shows the result of the subtraction of TP( from FS( over the valid frequency range.  The difference is small.  The model is a good approximation of the Fisher-Simmons equation over the desired frequency range, thereby satisfying the two constraints we applied.




                                      FS( - TP(   over the range  40 KHz < F < 220 KHz

Figure 14

2.5.2 - Comparison of TP( with Francois Garrison predictions

The Francois Garrison equation was not used in the development of our model and is therefore an independent check against our work.  Francois and Garrison performed their evaluations later than any of the researchers we have quoted.  The Francois Garrison equation is as follows:


             


where:
T = temperature





S = salinity





P = depth pressure





f = frequency, kilohertz




































Francois Garrison Equation, FG(
The final comparison we will present is the Francois Garrison equation and the Temperature Profiler equation over the same frequency range.  A plot of these two equations over the Temperature Profiler valid frequency range is as follows:





           Temperature Profiler Equation, TP(
          Francois Garrison Equation, FG(
Figure 15
Our model varies from the newer Francois Garrison predictions for the absorption coefficient.  This is due to Francois and Garrison's reexamination of the data on absorption in the world’s sea water.  It is reasonable for us to use the newer Francois Garrison equation in future work on the development of the prototype Temperature Profiler.  The current work, in this project, has been done using the Temperature Profiler equation as developed.

3. - Test System Description

The field experiments in support of the Temperature Profiler project were performed in Hood Canal, a salt-water fjord connected to Admiralty Inlet in Puget Sound, Washington, and in Crescent Lake, a spring fed mountain lake on the Olympic Peninsula in Washington.  The tests were staged aboard a trailerable 16 foot motorboat. 

The equipment suite consisted of a Scientific Fishery Systems broadband sonar system, an Applied Measurements Systems water quality probe and a PC.  Power was supplied with a gasoline driven ac generator.

Several trips were made to the Hood Canal site for tests with the water quality probe alone. Two more trips were made to Hood Canal with the entire equipment suite.  The unusually rainy and warm winter, a result of the dominant El Niño condition, caused an excessive amount of river runoff in Hood Canal.  A very dirty, low salinity surface layer and a large silt content caused the researchers to move to a cleaner body of water for the tests.

Crescent Lake, a pristine spring fed mountain lake, was chosen because it was one of the few bodies of water in the area not subject to the warm winter river runoff problem and that had sufficient depth.  Two trips were made to Crescent Lake. 

The Temperature Profiler project utilized an existing broadband sonar system originally designed for fish species identification.  By utilizing this system, it was hoped to determine the feasibility of the proposed temperature profile estimation approach with more reliability than a paper design alone would offer.  The sonar performed very well during all of the trials, however, the researchers were demanding levels of performance not considered in the original design.

The sonar was specifically designed for fish identification by means of spectral analysis of the broadband echo reverberation from the fish.  As such, a very high SNR –30 to ‑40 dB target was expected, and this target was to be detected by a very broad band sonar front end.  The researchers, on the other hand,  were attempting to measure a very low SNR, -70 to -80 dB target.  The target of interest was the high frequency volume reverberation of the water column.  Unfortunately, the tests were unsuccessful due to system noise limits due to lack of adequate (for this project) filtration. 

The following system descriptions cover the test equipment employed in the Temperature Profiler field testing:

3.1 - Scientific Fishery Systems Broadband Sonar

The following figure illustrates the Scientific Fishery Systems Broadband Fish Identification Sonar:
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Figure 16.  Sonar Transceiver Configuration

3.1.1 - Sonar Transceiver.  

The transceiver was specified to maximize acoustic bandwidth while maintaining functionality in terms of output power, beam pattern characteristics, noise immunity, and deployment capability.  The transducer is a modified version of RDI’s standard 150 kHz Acoustic Doppler Current Profiler (ADCP) transducer with some custom electronics in the transducer housing and in the topside vessel-mount (VM) chassis.

The disc-shaped ceramic transducer, with a center frequency is 153.6 kHz, produces a cone-shaped beam with a 3 dB beam width of 4.1 degrees.  The diameter of the circular beam footprint is summarized as a function of range and frequency as follows: 




Sonar beam diameter as a function of range.

As indicated, at a 100 meter range, the beam footprint diameter ranges from about 11 meters at 100 kHz to just over 5 meters at 200 kHz.  The narrower beam reduces ambient noise and is well suited for the temperature profiler application.

A narrow bandwidth was required for our application, so a high operating center frequency was selected.  As delivered, the 3 dB receiver bandwidth is about 45 kHz (138 kHz to 183 kHz).  The higher center frequency also generates a narrower beam for a given size transducer and reduces concern over common noise sources in the lower bands such as waves and shipping.  Other significant operating parameters are summarized below:

Table 1.  Broadband Transducer Specification Summary

Resonant Frequency
153,600 Hz

3db Operating Band
45 kHz (138 kHz to 183 kHz); Q = 3.4

Active Surface
177 mm diameter disc

Beam Pattern
4.1° degree cone, sidelobes 20 dB down

Rated Power
80 W transducer & wet electronics only

Source Level
216 dB re 1 (Pa @ 1 meter @ 153.6 kHz

Transmit Sensitivity
peak TVR of 181 dB re 1(Pa-m/V at 169 kHz

Receive Sensitivity
peak OCVR of -180 dB re 1V/(Pa at 169 kHz

Deployment Depth
20 meters

Physical Dimensions
cylinder 202 mm dia. by 225 mm tall; 11 kg in air

Though the 3 dB bandwidth of the sonar is 45 KHz there is adequate signal-to-noise ratio for a bandwidth of 80 KHz (110 to 190 KHz) when high SNR targets are to be detected. This point is illustrated below wherein the standard active sonar equation is used to determine the maximum allowable range for a fixed signal-to-noise ratio (SNR).  From the table, it is apparent that for targets on the maximum response axis (MRA), a 60 dB SNR can be maintained out to a range of 110 meters.  For targets outside the 4 degree beam width, the echo level will fall off rapidly and this analysis becomes invalid

Three types of transmit waveforms were programmed in to the RDI electronics.  The available transmit waveforms include pulsed CW at any single frequency between 70 kHz and 200 kHz, linear FM sweep (chirp) over the entire range of frequencies with positive or negative frequency slope, and pseudo-noise (PN, phase coded) sequence as is used in the current profiling product application at RDI.  RDI’s pseudo-noise code sequence was modified so that the first 13 elements transmitted represent a Barker Code for maximal bandwidth energy.

The CW mode emulates modern echo sounder and fish finder technology and provides a simple waveform for use evaluating ambient noise and adjusting receiver gain at fixed frequencies of interest.  The FM mode provides a well-characterized broadband signal than can be matched filtered and whose returns are rich in spectral content.  The PN mode is meant to impart maximum spectral energy into the water column for a given pulse length.  These returns too can be matched filtered and, of course, are also rich in spectral content.

The transducer housing contains the analog electronics for transmit and receive, transducer tuning, and the four-stage receiver amplifier.  Ping transmit waveforms travel to the transducer housing and an analog signal representing the acoustic returns travels up the underwater cable to the RDI VM Chassis.  The RDI VM Chassis controls the sonar transmit cycle and sends the waveform signal.  It also accepts serial ASCII commands from the ORCA processing platform to configure all aspects of the transmit waveform and provides trigger and raw signal to the processing platform over two coaxial lines.  In the FM mode, the RDI VM Chassis receives its timing clock and waveform from the HP Function Generator.  For CW and PN modes, the function generator provides a fixed timing clock only.

The transmit power is fixed but the receiver gain can be adjusted in four fixed steps which are set to 18 dB, 41 dB, 64 dB, and 87 dB.  For most work, the gain was set to 41 dB, and a separate adjustable filter amplifier was set to the gain needed for each experiment.  At any gain setting, preamp input impedance is much greater than the transducer output impedance allowing an estimation of the instantaneous sound pressure level from the digitized amplitude.

A cordage sling was fabricated to position the transducer over the boat’s side.  When fitted with the sling, the transceiver housing was aimed vertically downward by ropes from the trailerable boat.

3.1.2 - Processing Platform.  

The computer processing platform is a customized personal computer running DOS 6.22 and Windows 3.1.  The components of the platform are outlined below:

· Mid-tower computer case with 230 W power supply

· Plato motherboard with ISA/PCI bus adapters, 256 kByte cache

· Intel Pentium™ 90 MHz CPU with 16 Mbyte DRAM

· 1 parallel port and 4 serial ports and 1.44 MB floppy disk drive

· PCI SCSI-2 host adapter controlling three SCSI-2 devices below

· 1.0 GB hard disk, 1.3 GB magneto-optical drive, and quad-speed SCSI-2 CD-ROM

· 12 bit 770 kS/s ADC/DSP card with 486DX2/66 and 4 MB on-board DRAM

· 28.8k internal modem card with fax send/receive capability

· 1280 x 1024 video monitor and video adapter card with 2 MB DRAM

· MS mouse and 101-key keyboard

· DOS 6.22 and Windows 3.11 and ORCA.EXE Interface & Processing

The special purpose software is described in the following section.  Of particular note is the data acquisition board and the magneto-optical mass storage device The data acquisition card is a DAP-3200e from Microstar Labs in Seattle.  It is fitted with a 12 bit 770 kHz ADC, an external trigger input for the sonar trigger, and 4 MB of RAM, which holds the operating system, the custom executable kernels, and buffers the incoming digitized data.  The on-board processor is an Intel 486DX2/66 which runs a simple operating system oriented towards data streaming to the ISA bus and simple signal processing such as FFTs and thresholding.  The Microstar board was chosen because it is low-cost and has quick learning curve for native software development.  The 486 chip keeps the cost low, compared to boards sporting special purpose DSP chips, and the native operating system provides all the functionality required for our real-time echo processing applications.  This division saves time and money compared to the more complex DSP’s native operating systems on some of the higher-end boards.

The magneto-optical storage device is an HP C1716T 1.3 GB multifunction drive that provides 625 MB of removable storage per side per cartridge and accommodates both write-once-read-many and rewritable media.  The seek latencies and access times are only slightly slower and a typical large capacity hard disk and significantly faster than other removable media found at the time of acquisition.

3.1.3 - Software Development.  

The software development used the Symantec C compiler version 6 for DOS, Windows, and Win32s.  The engineering acquisition and processing software was compiled for DOS and the oscilloscope-like display and user interface is displayed at 800 by 600 resolution.  The real-time samples are streamed, at full-resolution, to the hard disk or magneto-optical drive for post-processing which extract the echoes and perform spectral analysis.  

New software was written to extract and condition the data for this program from the streamed data.  In this program, returns over half of a ping (transmit pulse length) were averaged to smooth out inhomogenieties in the scatterer’s distribution in the water column.  This reduced the data significantly, and made it available to general-purpose programs such as spreadsheets and mathematics manipulation programs such as MathCad and MatLab.

Apart from the parameters that the software controls through the RDI VM Chassis,  which are outlined in the next section, the user can also modify the operational range, the path and file name to which the data are being stored, and the thresholds used for preliminary detection of bottom and water column echoes.

3.2 - Applied Microsystems  EMP 2000 Water Quality Monitor

SciFish purchased an ocean sensor from Applied Microsystems Ltd. that has been used to support this project.  The EMP 2000 is a self-contained, multi-parameter, programmable water quality monitoring instrument.  The EMP 2000 owned by SciFish contains a depth sensor, a temperature sensor, and a current velocity sensor.  The EMP 2000 features microprocessor based CMOS circuitry, a 4 1/2 digit analog converter (1 part in 40,000) and 128 kBytes of battery backed-up RAM for data storage.

The EMP 2000 is designed to be used with 80x86 PC with low level ASCII serial interface protocol.  The instrument's output is standard ASCII on an RS-232 data port that permits data transfer via 3-conductor cable.  The baud rate is automatically selected with the maximum being 19,200.  The data output may be configured to display either unprocessed integers, or computed engineering values.  The EMP 2000 has the option of logging data continuously, by depth increments, by time increments, or logging individual scans.

The portable computer used to operate the EMP 2000 was an IBM laptop 80486 computer running on its own internal battery supply. AML Total System was used to interface with the water quality probe.

3.3 - Support Equipment

The Temperature Profiler field testing was staged aboard a small boat and equipped with laboratory instrumentation and power generation.  A listing of the major support components is as follows:

· Instrumentation Amplifier:   Stanford Research Systems model 

SR - 560 Low Noise Filter Amplifier

· Oscilloscope:   Tektronix model 2246 Four Channel, 100 MHz oscilloscope

· Test Source: Stanford Research Systems model DS - 335 Signal Generator

· Multimeter:   John Fluke model 8012A digital multimeter

· Reference Hydrophone:   ITC model 6050A Low Noise Hydrophone

· Power Source:   Generac model 4000XL gasoline-driven 4 KVA generator set

· Vessel: 1959 Bellboy model 16 outboard powered cabin motorboat

4. - Field Test Results

All field test attempts failed to produce a temperature profile by means of acoustic detection of absorption coefficient.  The primary reason for the failure is noise limiting due to sonar front-end bandwidth.  The following discussion of the sonar illustrates the limitation:

The sonar system has been described in detail above.  A high-level block diagram more suitable to the current discussion is shown below:

       


                   Signal Generator                       Power Amplifier                             Transducer

                                                            Transmitter Block Diagram

                  Computer Monitor                        Filter Amplifier                        Sonar Preamplifier

                                                               Receiver Block Diagram

Test Sonar Block Diagram

The signal generator was programmed for a 175 KHz continuous wave ping at various ping lengths from 100 microseconds to 4 milliseconds.  Power amplification was sufficient to drive the transducer at approximately a 214 dB //1 (Pa @ 1m source level.

The projector configuration resulted in a nearfield region, which extended out to about 10 meters.  The receiving transducer has an open circuit sensitivity of approximately ‑180 dB // 1 Vrms /(Pa and exhibits an isotropic field directivity of about 10 dB.

The area of interest for the testing was at the sonar range of 20 meters from the face of the transducer.  The volume target size was estimated to be approximately -80 dB. 

4.1 - Transmit Level Calculation

The transmitter specifications above can be used in the sonar equation to solve for the sound pressure level.  If we choose a sonar range of 20 meters, the equation for the sound pressure level at the 20 meter target appears as shown below:

SPL @ 15 m = SL - 20 log10 R

where:   
SL = source level = 214 dB





R = sonar range = 20 m

SPL @ 20 m = 214  - 20 log10 20

SPL @ 20 m = 188 dB SPL

4.2 - Echo Level Calculation

The specifications above can be used in the sonar equation to solve for the echo level.  If we choose a sonar range of 20 meters, the equation for the echo level from the - 80 dB target at 20 meters appears as shown below:

EL = SPL + TS - 20 log10 R



where:
EL = echo level





SPL = sound pressure level at the target = 196.5 dB





TS = target size = - 80 dB

EL = 188 + ( - 80 ) - 20 log10 20

EL = 82 dB SPL

4.3 - Noise Level Calculation

The signal we wished to detect was the volume reverberation caused by the 175 KHz transmit pulse.  The receiver we used to detect this energy exhibits an input bandwidth of 45 KHz.  The sea-state conditions during the best of the field test days was SS0 to SS1.  With this information, we can calculate the noise expected at the hydrophone terminals and the SNR relative to the expected reverberation.

The ambient noise for the field tests was dominated by thermal agitation noise.  The noise level (from NUSC TD 7265) is expected to be 32 dB in a one Hertz band.  The equivalent noise at the hydrophone input may be calculated as follows:

NL = NL@ 1Hz BW + 10 log10 BW - DIRCVR


where:
NL = Total noise level, dB SPL





NL@ 1Hz BW = Thermal noise, 32 dBs





BW = Receiver bandwidth, 45 KHz

DIRCVR = Receiver directivity index, 10 dB

NL = 32 + 10 log10 (45,000) - 10

NL = 69 dB SPL

4.4 - SNR Calculation

An echo level of 82 dB SPL in a noise field of 69 dB SPL is a Signal to Noise Ratio of 13 dB.  The stochastic nature of undersea noise means that the 69 dB level will have a variance associated with it over time.  If the noise level were to vary 1 dB to a value of 68 dB, the effect would be seen as a variation in the 82 dB echo level of 0.17 dB. 

The signal change we are attempting to detect is due to the variation of absorption coefficient with temperature.  If we examine the expected change of the reverberation due to a 1 degree C temperature change at a range of 20 meters with a transmitter frequency of 175 KHz, the following applies:

Two way transmission loss @ R = 20 m and T = 10O C: 

TL20, 10 = 40 log10 (R) + ( (R / 1000)



where:
TL = transmission loss





R = sonar range, 20 meters





( = absorption coefficient, .0495 dB / km @ 175 KHz

TL20, 10 = 40 log10 (20) + 0.0495 x (20 / 1000)

TL20, 10 = 53.0312 dB

We will now calculate the transmission loss at the same sonar range and a temperature 1 degree C higher at 11O C:

Two way transmission loss @ R = 20 m and T = 11O C: 

TL20, 11 = 40 log10 (R) + ( (R / 1000)



where:
TL = transmission loss





R = sonar range, 20 meters





( = absorption coefficient, .0505 dB / km @ 175 KHz

TL20, 11 = 40 log10 (20) + 0.0505 x (20 / 1000)

TL20, 11 = 53.0515 dB

The difference between the two transmission loss figures is the number we wish to detect.

Difference = TL20, 11 - TL20, 10
Difference = 53.0515 dB - 53.0312 dB

Difference = 0.0203 dB

4.5 - Field Test Conclusion

The change in reverberation level due to variance of the ambient noise was estimated at 0.17 dB above.  Clearly, the need exists for substantially better SNR to make the kind of evaluation we desire.  The experimental sonar was not designed with this kind of detection scenario in mind.  A sonar front end with a very tight filter would be a necessary first step toward detection of the absorption coefficient related variation of reverberation we wish to exploit.

5. - Temperature Profiler Feasibility 

The feasibility of the technique, to develop a temperature profile by means of acoustically detecting the change in volume reverberation due to temperature sensitivity of the absorption coefficient, can be shown by an example of the size of the expected echo level change. Changes in echo level will cause analogous changes in the voltages detected at the terminals of the listening hydrophone. It will be shown that the resultant voltage changes are large enough to be digitized by commercially available conversion devices.  This conversion is the most critical component in the system design.  All other components are very much standard COTS, with low cost, low risk and high reliability.

5.1 Critical Component Discussion

Several examples of changes in reverberation level are illustrated in the following table. Under the column labeled Conditions are several conditions in which Transmission Loss, TL, have been defined. Entries printed in red are two way TL values at 10.0O C,  shown for the four sonar ranges 10 m, 20 m, 50 m and 100 m. Entries printed in magenta are for 10.1O C and the same four ranges, and entries printed in green are for 11.0O C. The Spreading loss and Absorption loss components of the Transmission loss, TL, are shown separately.

The table illustrates that a small but detectable change in transmission loss occurs at any given sonar range when the temperature is different for each measurement. As an example, the loss at a 20 meter range when the water is at a temperature of 10.0O C, TL @ 20 m & 10.0O C, is 40.495 dB. The loss at the same range when the water is at 11.0O C, TL @ 20 m & 11.0O C, is 40.505 dB. This example, of course, illustrates the difference expected if one measurement were made in a column of water at 10O C and another measurement were made in a column of water at 11O C.  The usefulness of this example is that the values calculated here are numbers that can be resolved with existing techniques of measuring sound pressure level with piezoelectric transducers. The problem of determining a temperature profile, however, requires us to attempt to measure a difference from one range cell to the next range cell when these cells are only a meter apart. An example of this kind of measurement is described as follows:

A condition exists whereby a measurement in isothermal water at 10O C is made to a depth of 20 meters. The next measurement is in the same column of water, however, there is a thermocline at 20 meters causing the next meter of water to be at a temperature of 11O C. The calculations are as follows:

· The total two way transmission loss to 20 meters at 10O C is as given in the table (line 2):

TL = 54.0212 dB

      Transmission Loss:            Spreading    +    Absorption    =     Loss
Conditions
40 log R
2 x alpha R
TL

TL @ 10 m & T = 10.0 C
40
0.990018912
40.990019

TL @ 20 m & T = 10.0 C
52.0411998
1.980037824
54.021238

TL @ 50 m & T = 10.0 C
67.9588002
4.95009456
72.908895

TL @ 100 m & T = 10.0 C
80
9.90018912
89.900189






TL @ 10 m & T = 10.1 C
40
0.992045862
40.992046

TL @ 20 m & T = 10.1 C
52.0411998
1.984091724
54.025292

TL @ 50 m & T = 10.1 C
67.9588002
4.96022931
72.919029

TL @ 100 m & T = 10.1 C
80
9.92045862
89.920459






TL @ 10 m & T = 11.0 C
40
1.010377918
41.010378

TL @ 20 m & T = 11.0 C
52.0411998
2.020755836
54.061956

TL @ 50 m & T = 11.0 C
67.9588002
5.05188959
73.01069

TL @ 100 m & T = 11.0 C
80
10.10377918
90.103779







1.0O C delta

0.1O C delta


11.0 C - 10.0 C

10.1 C - 10.0 C

Difference in dB @ 10 m
0.02035901

0.002027

Difference in dB @ 20 m
0.04071801

0.0040539

Difference in dB @ 50 m
0.10179503

0.0101348

Difference in dB @ 100 m
0.20359006

0.0202695






Difference mVolts @ 10 m
2.34666631

0.2333885

Difference mVolts @ 20 m
4.69883946

0.4668314

Difference mVolts @ 50 m
11.7885293

1.1674872

Difference mVolts @ 100 m
23.7160281

2.3363374

· The additional transmission loss to 21 meters consists of a spreading loss component and an absorption component. Spreading loss adds a component as follows:

Additional spreading loss = 40 log10 21 - 40 log10 20

Additional spreading loss = 26.4444 - 26.0206

Additional spreading loss = 0.8476 dB

· The absorption component is the two way absorption though one meter of water at 11O C as follows:

2 way absorption = 2 x (11oC, 175 KHz
2 way absorption = 2 x 0.0505 dB per meter

2 way absorption = 0.1010 dB in two meter round trip

· The total additional transmission loss is the sum of these the two components as follows:

Additional Transmission Loss = (40 log10 21 - 40 log10 20) + 2(R

Additional Transmission Loss = 0.8476 + 0.1010

Additional Transmission Loss = 0.9486 dB in two meter round trip

· The total two way transmission loss to 21 meters at 10O C for the first 20 meters and 11O C for the last 1 meter is as shown below:

TL = 54.0212 + 0.9486

TL = 54.9698 dB

If we now calculate the case of an isothermal condition of 10O C water all the way to 21 meters, we can compare the two cases. The difference between the transmission losses of these two cases represents the number we need to be able to resolve to see the 1O C change in 1 meter of depth differential.

· The total two way transmission loss to 21 meters at 10O C is as shown below:

TL = 2 x (20 log R + (R)

TL = 2 x (20 log10 21 + 0.0495 x 21)

TL = 54.9678 dB

· The difference between the two cases, one in which the thermocline exists and one in which the column is isothermal, is as follows:

Delta TL = 54.9698 - 54.9678

Delta TL = 0.0020 dB

The difference that must be detected is the difference in voltage at the terminal of a hydrophone. If we assume that the same hydrophone and signal conditioning filter amplifier is used to measure the different reverberant signals, the difference of 0.002 dB between the signals can be expressed in millivolts as follows:

Voltage difference = (1000 mV / V) x ( 10 0.0020 / 20  - 1)

 Voltage difference RMS  = 0.230 mV RMS

Voltage difference Peak to Peak  = 0.651 mV Peak to Peak

We have now calculated the voltage difference to be detected in order to quantify a 1OC change in temperature at a 20 meter sonar depth in the example we postulated. We will continue the feasibility argument by selecting an analog to digital conversion device and considering whether or not the converter would be able to resolve the voltage difference. 

As a point of departure, we will select an analog to digital converter with the same specifications as the one used in the research sonar used in the field tests. The research sonar used an ADC with a 10 V peak input range and 12 bit conversion (11bit + sign).  

An ADC with a 10 V peak to peak input range and 12 bit conversion would have a voltage resolution as follows:

Least Significant Bit, LSB = V Full Scale / 2 N



where:
V Full Scale = 10 Volts peak to peak





N = conversion size, 12 bit

LSB = V Full Scale / 2 N
LSB = 10 / 2 12
LSB = 0.0049 Volts peak to peak

or

LSB = 2.4414 mV peak to peak

Since the voltage we wish to detect is 0.651 mV Peak to Peak, this ADC will not do the job. If we specify one of the available 18 bit converters, however, the numbers are more in our favor. A line of 18 bit ADC devices with a bipolar input range of 1.0 Volt RMS ( 2.828 Volts peak to peak ) exists at speeds great enough for the application. An ADC with a 2.828 V peak to peak input range and 18 bit conversion would have a voltage resolution as follows:

Least Significant Bit, LSB = V Full Scale / 2 N



where:
V Full Scale = 2.828 Volts peak to peak





N = conversion size, 18 bit

LSB = V Full Scale / 2 N
LSB = 2.828 / 2 18
LSB = 0.0108 mV peak to peak

Since the voltage we wish to detect is 0.651 mV Peak to Peak, this ADC will easily do the job.  For a difference of 0.1(C, this A/D still has 2 bits overhead available.  This implies resolutions of the order of 0.05(C (by averaging) are probably about the limit for this technique with the available devices on the market today.  20 bit ADCs exist, but at much lower conversion speeds.

5.2 Design Summary

The system design follows the block diagram below, in Figure 17.  The prototype system can consist of (all COTS equipment) a simple signal source, commercial power amplifier, adjustable signal amplifier-filter, piezoelectric transducer, and computer with the 18-bit A/D board.  Engineering level work can be performed using commercial windows-based software tools, such as LabView( or Matlab, although the field tests indicate the adequacy of the existing system.  That software was not intended for this application and is currently being updated to Windows95 capability.  

We feel that the use of 2 transducers in a bi-static system will reduce the ringing, inherent in any projector, observed at the receiver and prevent some of the early signal saturation.  This configuration also simplifies the receive circuitry by deleting the transmit-receive (T-R) switch and allowing for more careful filtering of the received signals to reduce system noise inputs.  This latter attribute was found to be the dominating deficiency of the broadband sonar used in our field tests.  

We propose additional sensors in the transducer head to enhance the absolute accuracy of our system.  These sensors will provide the necessary baseline data not available from the acoustics alone.  These sensors are:

· Salinity, accurate to at least 0.1ppt

· Temperature, accurate to at least 0.01(C

· pH, accurate to at least 0.1

SciFish believes that all elements of this design are available commercially and that the entire prototype system can be constructed for less than $20,000 in components.  We feel that cost can be reduced to less than $5000 for production systems.

6. – Commercialization

Scientific Fishery Systems, Inc. (SciFish) has prepared a draft business plan for the commercialization of the technology being developed during Phase I and Phase II.  The primary products envisioned for this effort: is a marine-based product that emphasizes sales to commercial fishermen.

This commercialization plan includes a product description, market analysis, projected sales, a marketing plan, a management plan, potential sources of follow-on funding, and a discussion of patent protection.

6.1
Product Description

SciFish's acoustic temperature profiler product utilizes sonar for determining the temperature in the water column.  Most fish have a limited temperature range in which they tend to aggregate.  This temperature range depends on the time of year, the species, the life stage of the fish, and other environmental factors such as current.  Fishermen have used temperature to help them target specific species and reduce the bycatch of other species.  Fisheries scientists responsible for understanding the life cycle distributions of species are constantly trying to determine the affect of environmental parameters such as temperature individual animal populations.

Fishermen and researchers have known for years that fish are temperature sensitive. Nearly every commercially important marine fish species has an optimum temperature range in which it is found.  Many fish, Pacific cod for instance, tolerate a temperature range of relatively few degrees.  Others, such as the sardine, can be found in a wide range of temperatures. 

Just as many fish species are attracted to zones with a strong, physical “edge effect” – Such as a narrow pass, point of land, under a sea cliff, a pinnacle, or a strong tide or current—fish  are also attracted to an edge effect provided by sharp changes in temperature. 

Fish often congregate where water masses of very different temperatures come together, also known as a thermal front. Until recently, this information was rarely used as a tactical method  by fisherman to increase catch. But now this method of fishing is at the leading edge of all sectors of the industry, especially in Japan and Norway. In addition, evidence indicates that once an area of high target species production has been identified, non-target “bycatch” falls off.

The selective targeting phenomenon of temperature directed fishing (TDF) works well not only between species, but also within a species such as pollock and crab where the animals segregate between age and size classes and, in the case of crab, sex. 

The unique selling advantage of this product over currently available methods of collecting temperature data is the speed and ease of the temperature data collection process.  Just as the U.S. Navy requires continuous methods of collecting fish data, so do fishermen.  The ability to collect temperature profiles without stopping the vessel and over a broad area is a significant improvement over existing casting techniques. 

The product that is envisioned is a hull-mounted transducer with the majority of the electronics housed within the transducer body.  A single cable connects the transducer to an RS-232 cable that is connected at that other end to a PC.  The PC houses the user interface for sonar control and for data storage and retrieval.  SciFish has an existing software product called Fisherman's Associate that will act as the data storage and geographic display for the data collected with the unit.

6.2
Market Analysis

SciFish has performed a comprehensive market analysis that demonstrates market viability for this product.  The following sections identify the market, describe market demand, describe the market size, and outline the competition.

6.3.1
Market Identification

The ability to accurately estimate the temperature profile has great commercial potential in many areas, including fisheries management, fisheries science, and commercial fishing.  In the following two sections are descriptions of the specific needs for this acoustic temperature profiler product that have been exhibited by the fisheries management and commercial fisheries communities.

Marine Fisheries Management.  There are hundreds of local, state, and national marine fisheries management groups that will benefit from the ability to estimate the temperature profile.  These groups desire the ability to non-intrusively monitor the marine environment in the vicinity of fish aggregations.  Currently the only temperature measurements that are collected come from the head of the trawl (gear temperature) and the hull of the vessel (surface temperature), with only occasional casts of a CTD.  The trawl sensor is typically slow to change its temperature sensitivity.  If there is an area with strong thermocline variability, these temperatures are usually unable to adequately capture the temperature boundaries.  This acoustic temperature profiler product will increase the amount of data that is collected as well as improve the quality of the data.

Commercial Fisheries.  In a recent book by Robert Mikol
 describes the importance of temperature in the fishing operations.  Temperature has been used for years by the Japanese and Russian fishermen with great success.  Because of the increased demand for developing sustainable fisheries plans, there is a demand for better methods of collecting and utilizing temperatures.  This tool will provide fisherman with a mechanism for finding target species that are not in the presence of bycatch (non-target) species.  As such, it is expected that there is a solid market for this technology worldwide.

6.3.2
Market Size

To determine the size of the market for the acoustic temperature profiler system product, SciFish consulted fisheries statistics documents produced by the National Marine Fisheries Service, the Food and Agriculture, and various conservation groups.  From these data sources, SciFish has determined there are 30,000 commercial fishing vessels over 100 ton in the U.S. and over 1.3 million worldwide.

6.3.4
Competitor Assessment

The primary competition for this product lies in the area of temperature probes that are cast from a vessel or are attached to fishing gear.  According to the most recent Sea Technology Buyer's Guide, there are at least 85 companies that manufacture some form of temperature sensor for the marine industry.  Some of these sensors are low cost units that can be attached to troll gear and range in price from $100 to $500.  Some of these sensors are thermistors that can be placed on the head rope of a fishing trawl range from $1,000 to $5,000.  Some sensors come in the form of XBTs that range in cost from $100 to $1,000.  And yet other sensors are CTD's that range in cost from $5,000 to $25,000.  None of these sensors are capable of performing continuous temperature profiling in the water column.

6.4
Projected Sales

6.4.1
Estimated Market Penetration

Based upon the personal contacts with the fishing industry, market research, and competitor assessment, SciFish has determined that a 7.5% U.S. market penetration over a five year period is a conservative, but reasonable assumption on the number of units that can be sold.  The graph below shows the growth rate in the number of acoustic temperature profilers (ATP) that would be produced each year to satisfy this level of market penetration.  The projection is for the number of units sold will level out at 650 U.S. units by the end of the sixth year, at which point a world market penetration strategy will take hold.  Market penetration for the world is much more conservative, projecting only 1% cumulative market penetration from year five through year ten.
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6.4.2
Estimated Production Costs

Using the sales projections on number of U.S. units sold over a six year period, and using a price per unit of $50,000, spreadsheets for production costs per unit for each year have been created.  A sample spreadsheet for year three is shown below.

Spreadsheet Outlining Cost Per Unit for Year Three

No. Units Produced
80












Parts
Qty
Cost
Total



Transducer
1

5,000



Amplifier
1

2,500



DSP Board
1

1,500



A/D Converter
1

1,500



486 PC Motherboard
1

1,500



CD ROM Drive
1

200



Memory
8
35
280



Chassis & Mounts
1

1,000



Keyboard
1

200



Monitor
1

500



Cables


500



Subtotal Parts


14,680










Labor
Hrs/Yr
Cost/Hr
Cost/Yr
Hrs/Unit
Cst/Unit

Engineering
4,000
75
300,000
50
3,750

Data Collection
4,000
50
200,000
50
2,500

Manufacturing
6,000
30
180,000
75
2,250

Sales
4,000
40
160,000
50
2,000

Customer Service
6,000
30
180,000
75
2,250

Human Resources
4,000
25
100,000
50
1,250

Management
6,000
75
450,000
75
5,625

Subtotal Labor
34,000
 
1,020,000
425
19,625








Other Costs
Cost/Yr
Cst/Unit




Capital Equipment
500,000
6,250




Advertising
75,000
938




Trade Shows
25,000
313




Distribution
40,000
500




Subtotal Other Costs
640,000
8,000











Total Cost/Unit
42,305





Selling Price/Unit
50,000





Profit/Unit
7,695












Total Expenses
3,384,400





Gross Income
4,000,000





Net Income
615,600





6.4.3
Projected Gross Sales

Using the market projections and production estimates, SciFish has projected gross sales on U.S. sales through year six.  The table below shows the cumulative growth in sales each year.  Gross annual U.S. sales are expected to reach $30 with cumulative sales nearing $100 M by the end of the sixth year.  Although more speculative, the projections for cumulative gross sales on world sales with a 1% market penetration at similar production costs is $672 M.

Estimated Annual and Cumulative Sales for ATP Product

[image: image5.wmf]Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Annual Sales

$0

$500,000

$4,000,000

$14,450,000

$31,900,000

$34,450,000

Cumulative Sales

$0

$500,000

$4,500,000

$18,950,000

$50,850,000

$85,300,000


6.4.4
Projected Net Sales

Using the market projections and production estimates, SciFish has projected net sales on U.S. sales through the sixth year.  The net annual profit on U.S. sales reach $16 M with cumulative profit at just over $40 M.  Although more speculative, the projections for cumulative net profit on world sales with a 1% market penetration at similar production costs is $134 M by the end of the tenth year.

Profit Projections for ATP Product
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Annual Profit

($783,580)

($668,900)

$138,800

$4,864,690

$13,398,980

$14,460,690

Cumulative Profit

($783,580)

($1,452,480)

($1,313,680)

$3,551,010

$16,949,990

$31,410,680


6.5
Marketing Plan

SciFish has developed a marketing plan that will be used to reach the fisheries communities with acoustic temperature profiler product information.  There are five thrusts to the marketing plan:

1. Trade Publication Advertising.  Advertisements will be placed in the primary fisheries journals, including:  Fishermen’s News, National Fisherman, Pacific Fishing, Alaska Fisheries Digest, Alaska Fishermen’s Journal, Commercial Fisheries News, Fisheries, Fishermen’s News, and Fisheries Product News.

2. Direct Mail Advertising. Newsletters and product announcements will be mailed directly to targeted groups of fishermen and fisheries managers using mailing lists purchased from trade journals and fisheries organizations.

3. Trade Shows.  Each year there are two or three large fishing expositions with as many 20,000 attendees are present.  SciFish will participate in these trade shows with a booth that demonstrates the product’s use and its merits over existing technology.

4. Workshops.  There are many workshops on bycatch and fisheries management held each year.  SciFish will attempt to participate in as many of these workshops as possible.  During these workshops, SciFish will promote its acoustic temperature profiler product as an important bycatch reduction and fisheries management tool.

5. Press Releases.  Press releases describing SciFish’s acoustic temperature profiler product will be issued to all of the fisheries related publications and regional news organizations.  These press releases will be followed up by phone calls to targeted publications in an attempt to have feature articles written about the product (free advertising).

6.6
Management Plan

One critical element in the business plan is the evolution of the structure of the company.  SciFish has created a management team structure that will support all facets of the product development, manufacturing, sales, and support.  This team, shown below, will grow slowly as SciFish evolves from 7 employees in 1998 to the projected 70 employees in year six.  Employee growth is tied directly to the number of units that are projected to be produced yearly.  These numbers are shown below.
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SciFish Management Structure Will Grow With the Company

Employee Growth is Based Upon Projected Sales


Year 1
Year 2
Year 3
Year 4
Year 5
Year 6

Engineering
1.5
2
2
3
4
5

Data Collection
1
1
2
3
4
5

Manufacturing
0
1
3
12
25
27

Sales
0
0
2
4
6
8

Customer Service
0
0
3
6
14
14

Human Resources
1
1
2
3
4
4

Management
0.5
1
3
5
7
7


4
6
17
36
64
70

6.7
Sources of Follow-On Funding

Under DOD funding, SciFish has demonstrated proof-of-concept in simulation.  The Phase II effort will produce an engineering prototype that will be demonstrated in the marine environment.  A successful demonstration of the engineering prototype will prove technical viability to the potential investors that will be needed to place this technology into the hands of the fisheries managers and commercial fishermen that will benefit from its use.

In the past, SciFish has secured follow-on funding from non-federal sources for development of a fish identification system.  SciFish will begin pursing funding from these and other private sources immediately.  In addition, SciFish is positioning itself for an equity offering following successful demonstration of the engineering prototype.
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				1995		1996		1997		1998		1999		2000

		FIS Units		2		10		80		289		638		689

		FIS & GIS		2		5		16		43		89		95

		Total		4		15		96		332		727		784

				1995		1996		1997		1998		1999		2000

		FIS Net Profit		-525,360		-726,800		615,600		6,637,980		16,770,160		18,015,980

		GIS		-584,080		-107,800		1,662,880		4,336,445		11,939,532		15,392,949

		Total		-1,109,440		-834,600		2,278,480		10,974,425		28,709,692		33,408,929

		Growth		-1,109,440		-1,944,040		334,440		11,308,865		40,018,557		73,427,486

				1995		1996		1997		1998		1999		2000

		Total		-1,187,640		-469,600		2,670,480		10,929,691		26,866,180		33,171,216

		Growth		-1,187,640		-1,657,240		1,013,240		11,942,931		38,809,111		71,980,327

				1995		1996		1997		1998		1999		2000

		Fish ID		3		5		16		41		95		103

		GIS		2		5		16		43		89		95

				1990		1991		1992

		West Coast		15,028		15,384		14,782

		Northeast		4,409		4,524		4,656

		South Atlantic		12,361		10,762		10,545

		Great Lakes		184		203		213

		Total		31,982		30,873		30,196

				No. Vessels

		World		1315000

		United States		30000

		Total		1345000

				Year 1		Year 2		Year 3		Year 4		Year 5		Year 6

		Annual Profit		($783,580)		($668,900)		$138,800		$4,864,690		$13,398,980		$14,460,690

		Cumulative Profit		($783,580)		($1,452,480)		($1,313,680)		$3,551,010		$16,949,990		$31,410,680

				1995		1996		1997		1998		1999		2000

		GIS Gross Sales		0		500,000		4,000,000		14,450,000		31,900,000		34,450,000

		GIS Growth		0		500,000		4,500,000		18,950,000		50,850,000		85,300,000

				1995		1996		1997		1998		1999		2000

		FIS Net Profit		-525,360		-726,800		615,600		6,637,980		16,770,160		18,015,980

		FIS Growth		-525,360		-1,252,160		-636,560		6,001,420		22,771,580		40,787,560

				1995		1996		1997		1998		1999		2000

		FIS Gross Sales		0		500,000		4,000,000		14,450,000		31,900,000		34,450,000

		FIS Growth		0		500,000		4,500,000		18,950,000		50,850,000		85,300,000
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				1995		1996		1997		1998		1999		2000

		FIS Units		2		10		80		289		638		689

		FIS & GIS		2		5		16		43		89		95

		Total		4		15		96		332		727		784

				1995		1996		1997		1998		1999		2000

		FIS Net Profit		-525,360		-726,800		615,600		6,637,980		16,770,160		18,015,980

		GIS		-584,080		-107,800		1,662,880		4,336,445		11,939,532		15,392,949

		Total		-1,109,440		-834,600		2,278,480		10,974,425		28,709,692		33,408,929

		Growth		-1,109,440		-1,944,040		334,440		11,308,865		40,018,557		73,427,486

				1995		1996		1997		1998		1999		2000

		Total		-1,187,640		-469,600		2,670,480		10,929,691		26,866,180		33,171,216

		Growth		-1,187,640		-1,657,240		1,013,240		11,942,931		38,809,111		71,980,327

				1995		1996		1997		1998		1999		2000

		Fish ID		3		5		16		41		95		103

		GIS		2		5		16		43		89		95

				1990		1991		1992

		West Coast		15,028		15,384		14,782

		Northeast		4,409		4,524		4,656

		South Atlantic		12,361		10,762		10,545

		Great Lakes		184		203		213

		Total		31,982		30,873		30,196

				No. Vessels

		World		1315000

		United States		30000

		Total		1345000

				1995		1996		1997		1998		1999		2000

		GIS Net Profit		-783,580		-668,900		138,800		4,864,690		13,398,980		14,460,690

		GIS Growth		-783,580		-1,452,480		-1,313,680		3,551,010		16,949,990		31,410,680

				Year 1		Year 2		Year 3		Year 4		Year 5		Year 6

		Annual Sales		$0		$500,000		$4,000,000		$14,450,000		$31,900,000		$34,450,000

		Cumulative Sales		$0		$500,000		$4,500,000		$18,950,000		$50,850,000		$85,300,000

				1995		1996		1997		1998		1999		2000

		FIS Net Profit		-525,360		-726,800		615,600		6,637,980		16,770,160		18,015,980

		FIS Growth		-525,360		-1,252,160		-636,560		6,001,420		22,771,580		40,787,560

				1995		1996		1997		1998		1999		2000

		FIS Gross Sales		0		500,000		4,000,000		14,450,000		31,900,000		34,450,000

		FIS Growth		0		500,000		4,500,000		18,950,000		50,850,000		85,300,000
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{\f0\fnil Technical;}

}

{\plain {                    Liebermann 

Shulkin Marsh Absorption Formula}}

}

.TXT 6 10 0 0

Cg a18.125000,62.000000,20

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temperature Range}}

}

.TXT 0 25 0 0

Cg a24.875000,37.000000,28

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Term}}

}

.EQN 6 -22 0 0

{0:T}NAME:5;15�

.EQN 0 24 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.TXT 5 -32 0 0

Cg a7.250000,67.000000,11

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 12 0 0

Cg a14.250000,54.000000,17

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency, KHz}}

}

.TXT 0 26 0 0

Cg a10.125000,34.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.EQN 4 -37 0 0

{0:S}NAME:35�

.EQN 0 14 0 0

{0:F}NAME:175�

.EQN 0 16 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 14 0 0

{0:B}NAME:2.68*(10)^(-2)�

.TXT 8 -39 0 0

Cg a18.125000,68.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:LSM\a}NAME)[({0:T}NAME):{0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME))�

.EQN 4 -31 0 0

&&({0:LSM\a}NAME)[({0:T}NAME)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

3 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 58 47 0

������������������


_956220265
496 238 573 281 520 272

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 18 0 0

Cg a34.125000,73.000000,37

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning Absorption Formula}}

}

.TXT 4 -17 0 0

Cg a7.250000,73.000000,11

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 10 0 0

Cg a11.125000,61.000000,13

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temp Range}}

}

.TXT 0 14 0 0

Cg a9.500000,48.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency}}

}

.TXT 0 12 0 0

Cg a9.750000,36.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Depth, Km}}

}

.TXT 0 13 0 0

Cg a6.625000,24.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Acidity}}

}

.TXT 0 10 0 0

Cg a7.750000,13.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {pH Term}}

}

.EQN 3 -58 0 0

{0:S}NAME:35�

.EQN 0 11 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:F}NAME:25�

.EQN 0 12 0 0

{0:d}NAME:.01�

.EQN 0 12 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.TXT 4 -46 0 0

Cg a10.125000,73.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.TXT 0 28 0 0

Cg a26.000000,31.000000,29

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Terms}}

}

.EQN 6 -38 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 14 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 8 -60 0 0

Cg a18.125000,71.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+(((

{0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 7 -13 0 0

Cg a12.250000,65.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgSO}{\dn8 4}{ Term}}

}

.TXT 0 21 0 0

Cg a12.625000,43.000000,23

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {B(OH)}{\dn8 3}{ Term}}

}

.TXT 0 21 0 0

Cg a12.125000,22.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgCO}{\dn8 3}{ Term}}

}

.EQN 6 -44 0 0

({0:X}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Y}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Z}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.EQN 6 -48 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME),({0:X}NAME)[({0:T}NAME),({0:Y}NAME)[({0:T}NAME),({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

1 0 1 0 0

3 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

4 1 2 0 NO-TRACE-STRING

3 1 3 0 NO-TRACE-STRING

0 0 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 61 37 0

.EQN 41 1 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME)-({0:X}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.EQN 9 42 0 0

_n_u_l_l_&_n_u_l_l_&({0:Y}NAME)[({0:T}NAME)+({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

���������������


_956317666
208 369 569 426 244 400

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 1 0 0

Cg a37.875000,57.000000,36

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Fisher Simmons Absorption Formula}}

}

.TXT 3 0 0 0

Cg a53.750000,73.000000,52

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {A function of Temperature, Pressure

 and Frequency}}

}

.EQN 3 17 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:P1}NAME:1�

.EQN 0 13 0 0

{0:F}NAME:175000�

.EQN 6 -44 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.TXT 5 0 0 0

Cg a20.625000,73.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Absorption (Alpha):}}

}

.EQN 0 25 0 0

({0:FS\a}NAME)[({0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[(

{0:T}NAME)))^(2)+({0:F}NAME)^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.EQN 5 -24 0 0

&&({0:FS\a}NAME)[({0:T}NAME)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

3 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 58 42 0

�������������������


_956383071
16 59 241 76 62 72

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=15 zt=15 pr=7 mass length time charge temperature tr=1

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 3 6 0 0

Cg a17.750000,68.000000,19

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Arial;}

}

{\plain {Setup Ranges....}}

}

.EQN 2 -5 0 0

{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:40,45;220�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�

.TXT 3 4 0 0

Cg a12.625000,68.000000,15

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Arial;}

}

{\plain {Definitions:}}

}

.TXT 4 2 0 0

Cg a25.875000,66.000000,27

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Arial;}

}

{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�

.TXT 7 -46 0 0
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}

{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�

.TXT 10 -47 0 0
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}

{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}

}

.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�

.TXT 11 -25 0 0

Cg a16.625000,53.000000,17

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {Base Equation:}}

}

.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�

.EQN 11 -6 0 0

{0:S}NAME:35�

.EQN 0 10 0 0

{0:T}NAME:5;15�

.EQN 0 9 0 0

{0:F}NAME:40,45;220�

.EQN 0 13 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 6 -59 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 44 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -44 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 2 44 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -44 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 4 0 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 44 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 2 -44 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 6 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 15 0 0 0

_n_u_l_l_&_n_u_l_l_&({0:TP\a}NAME)[({0:f}NAME,35,10),{0:\a.FG}NAME({0:f}NAME,10,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 1 0 NO-TRACE-STRING

0 1 0 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 39 0
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}

{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}

}

.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 31 0

.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.EQN 40 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.TXT 48 11 0 0

Cg a38.500000,61.000000,39

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Arial;}

}

{\plain {Variation in Salinity over frequency}}

}

.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 36 0

.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=15 zt=15 pr=7 mass length time charge temperature tr=1

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 3 1 0 0
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{\plain {The plots for this stuff are on

 pages 2 & 3 below:}}

}

.EQN 6 0 0 0

{0:S}NAME:35�

.EQN 0 10 0 0

{0:T}NAME:5;15�

.EQN 0 9 0 0

{0:F}NAME:40,45;220�

.EQN 0 13 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 6 -59 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 44 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -44 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 2 44 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -44 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 4 0 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 44 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 2 -44 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 6 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�
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{\plain {A comparison of the Fisher Simmons

 equation for sound absorption\par in water

 to the Temperature Profiler Project equation

 for absorption\par of sound in water over

 the frequency range of 40 KHz to 220 KHz:

 }}
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{\plain {Fisher Simmons Absorption Formula:}}
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{\plain {(valid for all frequency)}}

}

.EQN 7 1 0 0

({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[(

{0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 7 -1 0 0

_n_u_l_l_&_n_u_l_l_&({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 58 21 0
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{\plain {Temperature Profiler Absorption

 Formula:}}
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{\plain {(valid for 40 KHz < F < 220 KHz)}}
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{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�
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{\plain {Fisher Simmons Equation and Temperature

 Profiler Model}}
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{\plain {Fisher Simmons Equation (Blue Line)\par 

Temperature Profiler Model (Red X's)}}
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{\plain {Difference between Fisher Simmons

 and Temperature Profiler alphas:}}
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({0:Diff}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:TP\a}NAME)[({0:F}NAME,35,10)-({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)�

.EQN 4 -21 0 0
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{\plain {The difference expressed in decibels

 re: Fisher Simmons alpha:}}
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({0:dBDiff}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):20*{0:log}NAME((({0:TP\a}NAME)[({0:F}NAME,35,10)-({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME))/(({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)))�

.EQN 4 -20 0 0
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0
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.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1
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{\plain {Fisher Simmons deVilleroy Absorption

 Formula}}
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{\plain {A function of Temperature, Pressure,

 Frequency and Salinity}}
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.EQN 3 19 0 0

{0:T}NAME:10�

.EQN 0 11 0 0

{0:P1}NAME:1�

.EQN 0 9 0 0

{0:F}NAME:40,50;220�

.EQN 0 16 0 0

{0:S}NAME:31,35;39�

.EQN 6 -55 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�
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{\plain {FSd }{Absorption:}}
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({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)

[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�
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{\plain {Liebermann Shulkin Marsh Absorption

 Formula\par A function of Temperature, 

Frequency and Salinity}}
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{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 13 0 0

{0:B}NAME:2.68*(10)^(-2)�

.EQN 0 14 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�
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{\plain {LSM Absorption:}}
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({0:LSM\a}NAME)[({0:F}NAME,{0:S}NAME):({0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME)))�

.EQN 12 0 0 0

({0:LSM2\a}NAME)[({0:F}NAME,{0:S}NAME):({0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME)))*0.88�
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{\plain {Comparison of Salinity Variation

 of Absorption (Alpha) over the Frequency

 Range of the Scientific Fisheries Systems

 Sonar:}}
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{\plain {Red Curves:  Liebermann Shulkin

 Marsh\par Blue Curves: Fisher Simmons deVilleroy

 }}
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{\plain {Salinity shown: S = 39, 35, 31 

 parts per thousand}}
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{\plain {Comparison of Salinity Variation
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{\plain {Red Curves:  Liebermann Shulkin

 Marsh, proportionally\par              

     moved to cover Fisher Simmons deVilleroy

    }}
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{\plain {Blue Curves: Fisher Simmons deVilleroy}}
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{\plain {Salinity shown: S = 39, 35, 31 

 parts per thousand}}
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&&({0:LSM2\a}NAME)[({0:F}NAME,39),({0:LSM2\a}NAME)[({0:F}NAME,35),({0:LSM2\a}NAME)[({0:F}NAME,31),({0:FSd\a}NAME)[({0:F}NAME,39),({0:FSd\a}NAME)[({0:F}NAME,35),({0:FSd\a}NAME)[({0:F}NAME,31)@&&{0:F}NAME�
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0
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.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 2 6 0 0
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{\plain {Setup Ranges....}}

}
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{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:41,42;350�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�
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{\plain {Definitions:}}

}
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{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�
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{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�
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{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}

}

.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�
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Cg a11.125000,53.000000,17

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Base Equation:}}

}

.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�
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{\plain {Basic Function Shape}}
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.EQN 2 -31 0 0

&&{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,35),{0:\a.FG}NAME({0:f}NAME,5,35)@&&{0:f}NAME�
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{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}
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.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0
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.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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{\plain {Variation in Salinity over frequency}}
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.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�
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.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�
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.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�
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_956312841
216 133 393 184 269 168

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0
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0 3 6 0 NO-TRACE-STRING
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0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1
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{\plain {Setup Ranges....}}
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.EQN 2 -5 0 0

{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:41,42;350�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�
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{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�
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{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�
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{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}
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.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�

.TXT 11 -25 0 0

Cg a11.125000,53.000000,17

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Base Equation:}}
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.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�
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{\plain {Basic Function Shape}}
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.EQN 2 -31 0 0
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{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}
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.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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.EQN 40 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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{\plain {Variation in Salinity over frequency}}
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.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�
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.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�
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.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0

�
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424 155 463 177 447 168

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 2 6 0 0
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{\f0\fnil Technical;}
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}

{\plain {Setup Ranges....}}

}

.EQN 2 -5 0 0

{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:41,42;350�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�

.TXT 3 4 0 0
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{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Definitions:}}

}

.TXT 4 2 0 0
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{\fonttbl
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{\f1\fnil Arial;}

}

{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�

.TXT 7 -46 0 0

Cg a14.875000,67.000000,22

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�

.TXT 10 -47 0 0

Cg a45.250000,68.000000,67
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{\fonttbl
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}

{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}

}

.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�

.TXT 11 -25 0 0

Cg a11.125000,53.000000,17

{\rtf1\ansi \deff1
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{\f1\fnil Arial;}

}

{\plain {Base Equation:}}

}

.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�

.TXT 6 25 0 0
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{\plain {Basic Function Shape}}

}

.EQN 2 -31 0 0

&&{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,35),{0:\a.FG}NAME({0:f}NAME,5,35)@&&{0:f}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 36 0
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{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}

}

.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 31 0

.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.EQN 40 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0
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}

{\plain {Variation in Salinity over frequency}}

}

.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 36 0

.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0

�


_956312954
376 406 575 433 399 424

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 2 6 0 0

Cg a12.250000,68.000000,19

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}
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{\plain {Setup Ranges....}}

}

.EQN 2 -5 0 0

{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:41,42;350�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�

.TXT 3 4 0 0
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{\plain {Definitions:}}

}
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{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�
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}

{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�
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}

{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}

}

.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�
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}

{\plain {Base Equation:}}

}

.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�
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{\plain {Basic Function Shape}}

}

.EQN 2 -31 0 0

&&{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,35),{0:\a.FG}NAME({0:f}NAME,5,35)@&&{0:f}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 36 0
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}

{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}

}

.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 31 0

.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.EQN 40 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0
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{\plain {Variation in Salinity over frequency}}

}

.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 36 0

.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0

�
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1
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}

{\plain {Setup Ranges....}}

}

.EQN 2 -5 0 0

{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:40,45;220�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�
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{\plain {Definitions:}}

}
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{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�
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{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�
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}

{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}

}

.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�
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{\f0\fnil Technical;}
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}

{\plain {Base Equation:}}

}

.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�

.EQN 11 -6 0 0

{0:S}NAME:35�

.EQN 0 10 0 0

{0:T}NAME:5;15�

.EQN 0 9 0 0

{0:F}NAME:40,45;220�

.EQN 0 13 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 6 -59 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 44 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -44 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 2 44 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -44 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 4 0 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 44 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 2 -44 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 6 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 15 0 0 0

&&({0:TP\a}NAME)[({0:f}NAME,35,10),{0:\a.FG}NAME({0:f}NAME,10,35)@&&{0:f}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 1 0 NO-TRACE-STRING

0 1 0 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 39 0
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{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}

}

.EQN 4 -14 0 0

&&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 31 0

.EQN 37 2 0 0

&&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.EQN 40 -1 0 0

&&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0
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{\fonttbl
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}

{\plain {Variation in Salinity over frequency}}

}

.EQN 9 -10 0 0

&&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@&&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

&&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@&&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 36 0

.EQN 68 -1 0 0

&&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

&&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

&&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@&&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0

�����


_956312936
424 270 580 297 447 288

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1
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Cg a12.250000,68.000000,19

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Setup Ranges....}}

}

.EQN 2 -5 0 0

{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:41,42;350�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�
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{\plain {Definitions:}}

}
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{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�

.TXT 7 -46 0 0

Cg a14.875000,67.000000,22

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�

.TXT 10 -47 0 0
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{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}

}

.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�

.TXT 11 -25 0 0
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{\plain {Base Equation:}}

}

.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�

.TXT 6 25 0 0
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{\plain {Basic Function Shape}}

}

.EQN 2 -31 0 0

&&{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,35),{0:\a.FG}NAME({0:f}NAME,5,35)@&&{0:f}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 36 0
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{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}

}

.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 31 0

.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.EQN 40 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0
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{\plain {Variation in Salinity over frequency}}

}

.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 36 0

.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0

�


_956312868
240 245 394 304 280 288

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1
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.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:41,42;350�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�
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.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�
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.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�
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{\plain {Variation in Temperature as function
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_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0
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0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING
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0 2 6 0 NO-TRACE-STRING
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0 3 3 0 NO-TRACE-STRING
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{\plain {Variation in Salinity over frequency}}
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.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�
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0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�
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0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING
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0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�
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0 2 5 0 NO-TRACE-STRING
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0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING
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.CMD PLOTFORMAT
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0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1
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0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 36 0
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{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}

}

.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 31 0

.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.EQN 40 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0
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{\plain {Variation in Salinity over frequency}}

}

.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 36 0

.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1
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{\plain {Setup Ranges....}}

}

.EQN 2 -5 0 0

{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:41,42;350�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�
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{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�
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{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�
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{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}

}

.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�
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{\plain {Base Equation:}}

}

.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�
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{\plain {Basic Function Shape}}
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.EQN 2 -31 0 0

&&{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,35),{0:\a.FG}NAME({0:f}NAME,5,35)@&&{0:f}NAME�

0 0 1 0 0
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0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING
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{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}

}

.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 31 0

.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.EQN 40 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0
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{\plain {Variation in Salinity over frequency}}

}

.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 36 0

.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 2 6 0 0
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{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Setup Ranges....}}

}

.EQN 2 -5 0 0

{0:pH}NAME:8�

.EQN 0 7 0 0

{0:T}NAME:1,2;20�

.EQN 0 11 0 0

{0:S}NAME:30,31;38�

.EQN 0 15 0 0

{0:f}NAME:41,42;350�

.EQN 0 16 0 0

{0:d}NAME:0�

.EQN 0 7 0 0

{0:\q}NAME({0:T}NAME):{0:T}NAME+273.3�

.EQN 4 -55 0 0

{0:c}NAME({0:T}NAME,{0:S}NAME):1412+3.21*{0:T}NAME+1.19*{0:S}NAME+0.167*{0:d}NAME�

.TXT 3 4 0 0

Cg a8.000000,68.000000,15

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Definitions:}}

}

.TXT 4 2 0 0
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{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Boric Acid contritubion:}}

}

.EQN 6 -7 0 0

{0:A.1}NAME({0:T}NAME,{0:S}NAME):(8.86)/({0:c}NAME({0:T}NAME,{0:S}NAME))*(10)^(0.78*{0:pH}NAME-5)�

.EQN 0 26 0 0

{0:f.1}NAME({0:T}NAME,{0:S}NAME):2.8*((({0:S}NAME)/(35)))^(0.5)*(10)^(4-(1245)/({0:\q}NAME({0:T}NAME)))�

.EQN 0 26 0 0

{0:P.1}NAME:1�

.TXT 7 -46 0 0

Cg a14.875000,67.000000,22

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {MgSO4 contribution:}}

}

.EQN 8 -6 0 0

{0:A.2}NAME({0:T}NAME,{0:S}NAME):(21.44*{0:S}NAME*(1+0.025*{0:T}NAME))/({0:c}NAME({0:T}NAME,{0:S}NAME))�

.EQN 0 29 0 0

{0:f.2}NAME({0:T}NAME):(8.17*(10)^(8-(1990)/({0:\q}NAME({0:T}NAME))))/(1+0.0018*({0:S}NAME-35))�

.EQN 0 23 0 0

{0:P.2}NAME:1-1.37*{0:d}NAME+6.2*(10)^(-9)*({0:d}NAME)^(2)�

.TXT 10 -47 0 0

Cg a45.250000,68.000000,67

{\rtf1\ansi \deff1

{\fonttbl

{\f0\fnil Technical;}

{\f1\fnil Arial;}

}

{\plain {Pure Water Contribution (inter-molecular

 friction): <= 20 deg. C}}

}

.EQN 7 -5 0 0

{0:A.3}NAME({0:T}NAME):(4.937*(10)^(-4))-2.59*(10)^(-5)*{0:T}NAME+9.11*(10)^(-7)*({0:T}NAME)^(2)-1.50*(10)^(-8)*({0:T}NAME)^(3)�

.EQN 0 46 0 0

{0:P.3}NAME:(1-3.83*(10)^(-4)*{0:d}NAME)+4.9*(10)^(-10)*({0:d}NAME)^(2)�

.TXT 11 -25 0 0
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{\f1\fnil Arial;}

}

{\plain {Base Equation:}}

}

.EQN 5 -15 0 0

{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,{0:S}NAME):({0:A.1}NAME({0:T}NAME,{0:S}NAME)*{0:P.1}NAME*{0:f.1}NAME({0:T}NAME,{0:S}NAME)*({0:f}NAME)^(2))/(({0:f.1}NAME({0:T}NAME,{0:S}NAME))^(2)+({0:f}NAME)^(2))+({0:A.2}NAME({0:T}NAME,{0:S}NAME)*{0:P.2}NAME*{0:f.2}NAME

({0:T}NAME)*({0:f}NAME)^(2))/(({0:f.2}NAME({0:T}NAME))^(2)+({0:f}NAME)^(2))+{0:A.3}NAME({0:T}NAME)*{0:P.3}NAME*({0:f}NAME)^(2)�

.TXT 6 25 0 0

Cg a16.000000,43.000000,23
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}

{\plain {Basic Function Shape}}

}

.EQN 2 -31 0 0

&&{0:\a.FG}NAME({0:f}NAME,{0:T}NAME,35),{0:\a.FG}NAME({0:f}NAME,5,35)@&&{0:f}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 36 0

.TXT 53 14 0 0
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}

{\plain {Variation in Temperature as function

 of frequency, given salinities\par }}

}

.EQN 4 -14 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,30),{0:\a.FG}NAME(60,{0:T}NAME,30),{0:\a.FG}NAME(75,{0:T}NAME,30),{0:\a.FG}NAME(90,{0:T}NAME,30)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 57 31 0

.EQN 37 2 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,35),{0:\a.FG}NAME(60,{0:T}NAME,35),{0:\a.FG}NAME(75,{0:T}NAME,35),{0:\a.FG}NAME(90,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.EQN 40 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(45,{0:T}NAME,38),{0:\a.FG}NAME(60,{0:T}NAME,38),{0:\a.FG}NAME(75,{0:T}NAME,38),{0:\a.FG}NAME(90,{0:T}NAME,38)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 28 0

.TXT 48 11 0 0
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}

{\plain {Variation in Salinity over frequency}}

}

.EQN 9 -10 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,10,{0:S}NAME),{0:\a.FG}NAME(50,10,{0:S}NAME),{0:\a.FG}NAME(100,10,{0:S}NAME),{0:\a.FG}NAME(150,10,{0:S}NAME),{0:\a.FG}NAME(200,10,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 54 30 0

.EQN 53 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(25,15,{0:S}NAME),{0:\a.FG}NAME(50,15,{0:S}NAME),{0:\a.FG}NAME(100,15,{0:S}NAME),{0:\a.FG}NAME(150,15,{0:S}NAME),{0:\a.FG}NAME(200,15,{0:S}NAME)@_n_u_l_l_&_n_u_l_l_&{0:S}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 36 0

.EQN 68 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(150,{0:T}NAME,35),{0:\a.FG}NAME(175,{0:T}NAME,35),{0:\a.FG}NAME(200,{0:T}NAME,35),{0:\a.FG}NAME(225,{0:T}NAME,35)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 28 0

.EQN 40 1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME(175,{0:T}NAME,20),{0:\a.FG}NAME(175,{0:T}NAME,30),{0:\a.FG}NAME(175,{0:T}NAME,40)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 30 0

.EQN 84 -1 0 0

_n_u_l_l_&_n_u_l_l_&{0:\a.FG}NAME({0:f}NAME,5,35),{0:\a.FG}NAME({0:f}NAME,10,35),{0:\a.FG}NAME({0:f}NAME,15,35),{0:\a.FG}NAME({0:f}NAME,20,35)@_n_u_l_l_&_n_u_l_l_&{0:f}NAME�

1 0 1 0 2

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 2 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 52 45 0
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 16 3 0 0

Cg a70.750000,71.000000,126

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {Correction of the Fisher Simmons

 deVilleroy equation for the inclusion of

 a term to allow pH sensitivity at 50 to

 200 KHz.}}

}

.EQN 8 0 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:1,2;220�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:mA1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 13 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 0 11 0 0

{0:mA3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.EQN 8 -50 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^

(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 11 -7 0 0

Cg a34.875000,68.000000,42
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{\fonttbl
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}

{\plain {The B(OH)}{\dn8 3}{ term from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.TXT 12 -39 0 0

Cg a34.750000,68.000000,43
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{\fonttbl

{\f0\fnil Technical;}

}

{\plain {The MgCO}{\dn8 3 }{term}{ from 

MB Alpha:}}

}

.EQN 0 39 0 0

({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 13 -39 0 0

Cg a35.750000,68.000000,35

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {The Total pH term from MB Alpha:}}

}

.EQN 0 39 0 0

({0:MBpH}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)+({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)�

.EQN 6 -42 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 4 0 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 41 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -41 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 41 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -41 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 8 0 0 0

({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*(

{0:F2}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.TXT 10 1 0 0

Cg a35.500000,70.000000,43

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {The B(OH)}{\dn8 3}{ term from FSd

 Alpha:}}

}

.EQN 0 38 0 0

({0:FSdX}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))�

.EQN 6 -39 0 0

&&({0:MB\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 51 37 0

.EQN 46 -1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 37 0

.EQN 63 1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10),({0:MBY}NAME)[({0:F}NAME,35,10)-0.0328@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 51 37 0

.EQN 60 1 0 0

{0:F}NAME:40,50;220�

.EQN 8 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 4 -2 0 0

&&({0:TP\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

3 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 38 0

.EQN 50 -1 0 0

&&({0:FSd\a}NAME)[({0:F}NAME,35,10)-({0:TP\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 49 39 0

�����������������������������


_956225304
208 369 569 426 244 400

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 1 0 0

Cg a37.875000,57.000000,36

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Fisher Simmons Absorption Formula}}

}

.TXT 3 0 0 0

Cg a53.750000,73.000000,52

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {A function of Temperature, Pressure

 and Frequency}}

}

.EQN 3 17 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:P1}NAME:1�

.EQN 0 13 0 0

{0:F}NAME:175000�

.EQN 6 -44 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.TXT 5 0 0 0

Cg a20.625000,73.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha):}}

}

.EQN 0 25 0 0

({0:FS\a}NAME)[({0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[(

{0:T}NAME)))^(2)+({0:F}NAME)^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.EQN 5 -24 0 0

&&({0:FS\a}NAME)[({0:T}NAME)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

3 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 58 42 0
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_956226342
8 1119 581 1472 8 1120

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 7 1 0 0

Cg a72.500000,73.000000,64

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning vs Liebermann Shulkin

 Marsh vs Fisher Simmons}}

}

.TXT 9 23 0 0

Cg a19.000000,71.000000,19

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning:}}

}

.EQN 4 -23 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:10,20;500�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 6 -57 0 0

Cg a17.500000,71.000000,19

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning:}}

}

.EQN 0 21 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2

)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 10 -3 0 0

Cg a30.500000,72.000000,28

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Liebermann Shulkin Marsh:}}

}

.EQN 6 -18 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.EQN 0 19 0 0

{0:S}NAME:31,35;39�

.EQN 0 12 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 12 0 0

{0:B}NAME:2.68*(10)^(-2)�

.TXT 6 -43 0 0

Cg a27.750000,72.000000,28

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Liebermann Shulkin Marsh:}}

}

.EQN 0 34 0 0

({0:LSM\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):{0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME))�

.TXT 11 -11 0 0

Cg a19.000000,72.000000,18

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Fisher Simmons:}}

}

.EQN 5 -23 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 4 0 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 41 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -41 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 41 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -41 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.TXT 4 0 0 0

Cg a17.250000,72.000000,18

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Fisher Simmons:}}

}

.EQN 7 8 0 0

({0:FS\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[(

{0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�
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({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 8 -60 0 0

Cg a18.125000,71.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+(((

{0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 7 -13 0 0

Cg a12.250000,65.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgSO}{\dn8 4}{ Term}}

}

.TXT 0 21 0 0

Cg a12.625000,43.000000,23

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {B(OH)}{\dn8 3}{ Term}}

}

.TXT 0 21 0 0

Cg a12.125000,22.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgCO}{\dn8 3}{ Term}}

}

.EQN 6 -44 0 0

({0:X}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Y}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Z}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.EQN 6 -48 0 0

&&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME),({0:X}NAME)[({0:T}NAME),({0:Y}NAME)[({0:T}NAME),({0:Z}NAME)[({0:T}NAME)@&&{0:T}NAME�
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0 2 5 0 NO-TRACE-STRING
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0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 61 37 0

.EQN 41 1 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME)-({0:X}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�
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0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.EQN 9 42 0 0

_n_u_l_l_&_n_u_l_l_&({0:Y}NAME)[({0:T}NAME)+({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING
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0 1 5 0 NO-TRACE-STRING
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0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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_956221300
8 487 579 832 8 488

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 18 0 0

Cg a34.125000,73.000000,37

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning Absorption Formula}}

}

.TXT 4 -17 0 0

Cg a7.250000,73.000000,11

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 10 0 0

Cg a11.125000,61.000000,13

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temp Range}}

}

.TXT 0 14 0 0

Cg a9.500000,48.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency}}

}

.TXT 0 12 0 0

Cg a9.750000,36.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Depth, Km}}

}

.TXT 0 13 0 0

Cg a6.625000,24.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Acidity}}

}

.TXT 0 10 0 0

Cg a7.750000,13.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {pH Term}}

}

.EQN 3 -58 0 0

{0:S}NAME:35�

.EQN 0 11 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:F}NAME:25�

.EQN 0 12 0 0

{0:d}NAME:.01�

.EQN 0 12 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.TXT 4 -46 0 0

Cg a10.125000,73.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.TXT 0 28 0 0

Cg a26.000000,31.000000,29

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Terms}}

}

.EQN 6 -38 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 14 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 8 -60 0 0

Cg a18.125000,71.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+(((

{0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 7 -13 0 0

Cg a12.250000,65.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgSO}{\dn8 4}{ Term}}

}

.TXT 0 21 0 0

Cg a12.625000,43.000000,23

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {B(OH)}{\dn8 3}{ Term}}

}

.TXT 0 21 0 0

Cg a12.125000,22.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgCO}{\dn8 3}{ Term}}

}

.EQN 6 -44 0 0

({0:X}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Y}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Z}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.EQN 6 -48 0 0

&&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME),({0:X}NAME)[({0:T}NAME),({0:Y}NAME)[({0:T}NAME)@&&{0:T}NAME�

0 0 1 0 0
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0 0 4 0 NO-TRACE-STRING
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0 4 0 0 NO-TRACE-STRING
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0 2 6 0 NO-TRACE-STRING
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0 1 61 37 0

.EQN 41 1 0 0

&&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME)-({0:X}NAME)[({0:T}NAME)@&&{0:T}NAME�
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0 3 6 0 NO-TRACE-STRING
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0 1 5 0 NO-TRACE-STRING
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0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.EQN 9 42 0 0

&&({0:Y}NAME)[({0:T}NAME)+({0:Z}NAME)[({0:T}NAME)@&&{0:T}NAME�
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0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING
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0 3 6 0 NO-TRACE-STRING
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176 305 567 362 229 336

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 18 0 0

Cg a34.125000,73.000000,37

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning Absorption Formula}}

}

.TXT 4 -17 0 0

Cg a7.250000,73.000000,11

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 10 0 0

Cg a11.125000,61.000000,13

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temp Range}}

}

.TXT 0 14 0 0

Cg a9.500000,48.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency}}

}

.TXT 0 12 0 0

Cg a9.750000,36.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Depth, Km}}

}

.TXT 0 13 0 0

Cg a6.625000,24.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Acidity}}

}

.TXT 0 10 0 0

Cg a7.750000,13.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {pH Term}}

}

.EQN 3 -58 0 0

{0:S}NAME:35�

.EQN 0 11 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:F}NAME:25�

.EQN 0 12 0 0

{0:d}NAME:.01�

.EQN 0 12 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.TXT 4 -46 0 0

Cg a10.125000,73.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.TXT 0 28 0 0

Cg a26.000000,31.000000,29

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Terms}}

}

.EQN 6 -38 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 14 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 8 -60 0 0

Cg a18.125000,71.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+(((

{0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 7 -13 0 0

Cg a12.250000,65.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgSO}{\dn8 4}{ Term}}

}

.TXT 0 21 0 0

Cg a12.625000,43.000000,23

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {B(OH)}{\dn8 3}{ Term}}

}

.TXT 0 21 0 0

Cg a12.125000,22.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgCO}{\dn8 3}{ Term}}

}

.EQN 6 -44 0 0

({0:X}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Y}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Z}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.EQN 6 -48 0 0

&&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME),({0:X}NAME)[({0:T}NAME),({0:Y}NAME)[({0:T}NAME),({0:Z}NAME)[({0:T}NAME)@&&{0:T}NAME�

0 0 1 0 0

1 0 1 0 0

3 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

4 1 2 0 NO-TRACE-STRING

3 1 3 0 NO-TRACE-STRING

0 0 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 61 37 0

.EQN 41 1 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME)-({0:X}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.EQN 9 42 0 0

_n_u_l_l_&_n_u_l_l_&({0:Y}NAME)[({0:T}NAME)+({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

�������������������


_956215097
304 188 458 230 344 224

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Technical points=12 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 16 1 0 0

Cg b4000.000000,73.000000,66

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {                    Liebermann 

Shulkin Marsh Absorption Formula}}

}

.TXT 6 10 0 0

Cg a18.125000,62.000000,20

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temperature Range}}

}

.TXT 0 25 0 0

Cg a24.875000,37.000000,28

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Term}}

}

.EQN 6 -22 0 0

{0:T}NAME:5;15�

.EQN 0 24 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.TXT 5 -32 0 0

Cg a7.250000,67.000000,11

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 12 0 0

Cg a14.250000,54.000000,17

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency, KHz}}

}

.TXT 0 26 0 0

Cg a10.125000,34.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.EQN 4 -37 0 0

{0:S}NAME:35�

.EQN 0 14 0 0

{0:F}NAME:175�

.EQN 0 16 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 14 0 0

{0:B}NAME:2.68*(10)^(-2)�

.TXT 8 -39 0 0

Cg a18.125000,68.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:LSM\a}NAME)[({0:T}NAME):{0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME))�

.EQN 4 -31 0 0

&&({0:LSM\a}NAME)[({0:T}NAME)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

3 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 58 47 0

������������������


_956220228
304 238 378 281 328 272

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 18 0 0

Cg a34.125000,73.000000,37

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning Absorption Formula}}

}

.TXT 4 -17 0 0

Cg a7.250000,73.000000,11

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 10 0 0

Cg a11.125000,61.000000,13

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temp Range}}

}

.TXT 0 14 0 0

Cg a9.500000,48.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency}}

}

.TXT 0 12 0 0

Cg a9.750000,36.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Depth, Km}}

}

.TXT 0 13 0 0

Cg a6.625000,24.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Acidity}}

}

.TXT 0 10 0 0

Cg a7.750000,13.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {pH Term}}

}

.EQN 3 -58 0 0

{0:S}NAME:35�

.EQN 0 11 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:F}NAME:25�

.EQN 0 12 0 0

{0:d}NAME:.01�

.EQN 0 12 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.TXT 4 -46 0 0

Cg a10.125000,73.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.TXT 0 28 0 0

Cg a26.000000,31.000000,29

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Terms}}

}

.EQN 6 -38 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 14 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 8 -60 0 0

Cg a18.125000,71.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+(((

{0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 7 -13 0 0

Cg a12.250000,65.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgSO}{\dn8 4}{ Term}}

}

.TXT 0 21 0 0

Cg a12.625000,43.000000,23

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {B(OH)}{\dn8 3}{ Term}}

}

.TXT 0 21 0 0

Cg a12.125000,22.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgCO}{\dn8 3}{ Term}}

}

.EQN 6 -44 0 0

({0:X}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Y}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Z}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.EQN 6 -48 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME),({0:X}NAME)[({0:T}NAME),({0:Y}NAME)[({0:T}NAME),({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

1 0 1 0 0

3 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

4 1 2 0 NO-TRACE-STRING

3 1 3 0 NO-TRACE-STRING

0 0 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 61 37 0

.EQN 41 1 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME)-({0:X}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.EQN 9 42 0 0

_n_u_l_l_&_n_u_l_l_&({0:Y}NAME)[({0:T}NAME)+({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

���������������


_956220249
400 238 477 281 424 272

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 18 0 0

Cg a34.125000,73.000000,37

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning Absorption Formula}}

}

.TXT 4 -17 0 0

Cg a7.250000,73.000000,11

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 10 0 0

Cg a11.125000,61.000000,13

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temp Range}}

}

.TXT 0 14 0 0

Cg a9.500000,48.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency}}

}

.TXT 0 12 0 0

Cg a9.750000,36.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Depth, Km}}

}

.TXT 0 13 0 0

Cg a6.625000,24.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Acidity}}

}

.TXT 0 10 0 0

Cg a7.750000,13.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {pH Term}}

}

.EQN 3 -58 0 0

{0:S}NAME:35�

.EQN 0 11 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:F}NAME:25�

.EQN 0 12 0 0

{0:d}NAME:.01�

.EQN 0 12 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.TXT 4 -46 0 0

Cg a10.125000,73.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.TXT 0 28 0 0

Cg a26.000000,31.000000,29

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Terms}}

}

.EQN 6 -38 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 14 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 8 -60 0 0

Cg a18.125000,71.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+(((

{0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 7 -13 0 0

Cg a12.250000,65.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgSO}{\dn8 4}{ Term}}

}

.TXT 0 21 0 0

Cg a12.625000,43.000000,23

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {B(OH)}{\dn8 3}{ Term}}

}

.TXT 0 21 0 0

Cg a12.125000,22.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgCO}{\dn8 3}{ Term}}

}

.EQN 6 -44 0 0

({0:X}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Y}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Z}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.EQN 6 -48 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME),({0:X}NAME)[({0:T}NAME),({0:Y}NAME)[({0:T}NAME),({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

1 0 1 0 0

3 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

4 1 2 0 NO-TRACE-STRING

3 1 3 0 NO-TRACE-STRING

0 0 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 61 37 0

.EQN 41 1 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME)-({0:X}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.EQN 9 42 0 0

_n_u_l_l_&_n_u_l_l_&({0:Y}NAME)[({0:T}NAME)+({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

���������������


_956219925
176 305 567 362 229 336

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 18 0 0

Cg a34.125000,73.000000,37

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning Absorption Formula}}

}

.TXT 4 -17 0 0

Cg a7.250000,73.000000,11

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 10 0 0

Cg a11.125000,61.000000,13

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temp Range}}

}

.TXT 0 14 0 0

Cg a9.500000,48.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency}}

}

.TXT 0 12 0 0

Cg a9.750000,36.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Depth, Km}}

}

.TXT 0 13 0 0

Cg a6.625000,24.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Acidity}}

}

.TXT 0 10 0 0

Cg a7.750000,13.000000,10

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {pH Term}}

}

.EQN 3 -58 0 0

{0:S}NAME:35�

.EQN 0 11 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:F}NAME:25�

.EQN 0 12 0 0

{0:d}NAME:.01�

.EQN 0 12 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.TXT 4 -46 0 0

Cg a10.125000,73.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.TXT 0 28 0 0

Cg a26.000000,31.000000,29

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Terms}}

}

.EQN 6 -38 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 14 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 8 -60 0 0

Cg a18.125000,71.000000,21

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+(((

{0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 7 -13 0 0

Cg a12.250000,65.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgSO}{\dn8 4}{ Term}}

}

.TXT 0 21 0 0

Cg a12.625000,43.000000,23

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {B(OH)}{\dn8 3}{ Term}}

}

.TXT 0 21 0 0

Cg a12.125000,22.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {MgCO}{\dn8 3}{ Term}}

}

.EQN 6 -44 0 0

({0:X}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Y}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.EQN 0 21 0 0

({0:Z}NAME)[({0:T}NAME):({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.EQN 6 -48 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME),({0:X}NAME)[({0:T}NAME),({0:Y}NAME)[({0:T}NAME),({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

1 0 1 0 0

3 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

4 1 2 0 NO-TRACE-STRING

3 1 3 0 NO-TRACE-STRING

0 0 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 61 37 0

.EQN 41 1 0 0

_n_u_l_l_&_n_u_l_l_&({0:MB\a}NAME)[({0:S}NAME,{0:T}NAME)-({0:X}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.EQN 9 42 0 0

_n_u_l_l_&_n_u_l_l_&({0:Y}NAME)[({0:T}NAME)+({0:Z}NAME)[({0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

0 0 0 4 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

���������������


_956159821
16 1327 545 1672 16 1328

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 16 3 0 0

Cg a70.750000,71.000000,126

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Correction of the Fisher Simmons

 deVilleroy equation for the inclusion of

 a term to allow pH sensitivity at 50 to

 200 KHz.}}

}

.EQN 8 0 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:1,2;20�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:mA1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 13 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 0 11 0 0

{0:mA3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.EQN 8 -50 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^

(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 11 -7 0 0

Cg a34.875000,68.000000,42

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {The B(OH)}{\dn8 3}{ term from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.TXT 12 -39 0 0

Cg a34.750000,68.000000,41

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain The MgCO{\dn8 3 }{term}{ from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 13 -39 0 0

Cg a35.750000,68.000000,33

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain The Total pH term from MB Alpha:}

}

.EQN 0 39 0 0

({0:MBpH}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)+({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)�

.EQN 6 -42 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 4 0 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 41 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -41 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 41 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -41 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 8 0 0 0

({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*(

{0:F2}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.TXT 10 1 0 0
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}

{\plain {The B(OH)}{\dn8 3}{ term from FSd

 Alpha:}}

}

.EQN 0 38 0 0

({0:FSdX}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))�

.EQN 6 -39 0 0

&&({0:MB\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�
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0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 51 37 0

.EQN 46 -1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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.TXT 59 17 0 0

Cg a54.875000,55.000000,92

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Correction of -0.0328 applied to

 MB Boric Acid term to conform with FSd 

Boric Acid Term }}

}

.EQN 4 -16 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10),({0:MBY}NAME)[({0:F}NAME,35,10)-0.0328@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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{\plain {Temperature Profiler Absorption

 Formula}}

}

.TXT 5 -13 0 0
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}

{\plain {Temperature:    FS, MB & LSM equations\par 

Pressure:         FS, MB & LSM equations\par 

Frequency:       FS, LSM equations\par Salinity:

          MB & LSM equations\par Acidity

 (pH):    MB equations}}

}
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}

{\plain {Equation as written valid for: 

            40 KHz < F < 210 KHz}}

}

.TXT 4 0 0 0
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}

{\plain {Scientific Fisheries Systems Sonar:

    50 KHz < F < 200 KHz}}

}

.EQN 5 2 0 0

{0:F}NAME:40,50;220�

.EQN 8 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 4 -2 0 0

_n_u_l_l_&_n_u_l_l_&({0:TP\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@_n_u_l_l_&_n_u_l_l_&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

1 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 16 3 0 0
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{\plain {Correction of the Fisher Simmons

 deVilleroy equation for the inclusion of

 a term to allow pH sensitivity at 50 to

 200 KHz.}}

}

.EQN 8 0 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:1,2;20�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:mA1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 13 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 0 11 0 0

{0:mA3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.EQN 8 -50 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^

(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�
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{\plain {The B(OH)}{\dn8 3}{ term from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.TXT 12 -39 0 0
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}

{\plain The MgCO{\dn8 3 }{term}{ from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 13 -39 0 0
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}

{\plain The Total pH term from MB Alpha:}

}

.EQN 0 39 0 0

({0:MBpH}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)+({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)�

.EQN 6 -42 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 4 0 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 41 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -41 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 41 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -41 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 8 0 0 0

({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*(

{0:F2}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�
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{\plain {The B(OH)}{\dn8 3}{ term from FSd

 Alpha:}}

}

.EQN 0 38 0 0

({0:FSdX}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))�

.EQN 6 -39 0 0

&&({0:MB\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�
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0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING
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.EQN 46 -1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING
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0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING
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0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 37 0

.EQN 63 1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10),({0:MBY}NAME)[({0:F}NAME,35,10)-0.0328@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 51 37 0

.EQN 60 1 0 0

{0:F}NAME:40,50;220�

.EQN 8 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 4 -2 0 0

_n_u_l_l_&_n_u_l_l_&({0:TP\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@_n_u_l_l_&_n_u_l_l_&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

1 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 16 3 0 0
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{\plain {Correction of the Fisher Simmons

 deVilleroy equation for the inclusion of

 a term to allow pH sensitivity at 50 to

 200 KHz.}}

}

.EQN 8 0 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:1,2;220�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:mA1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 13 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 0 11 0 0

{0:mA3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.EQN 8 -50 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^

(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�
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{\plain {The B(OH)}{\dn8 3}{ term from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�
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{\plain The MgCO{\dn8 3 }{term}{ from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�
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}

{\plain The Total pH term from MB Alpha:}

}

.EQN 0 39 0 0

({0:MBpH}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)+({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)�

.EQN 6 -42 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 4 0 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 41 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -41 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 41 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -41 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 8 0 0 0

({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*(

{0:F2}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�
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}

{\plain {The B(OH)}{\dn8 3}{ term from FSd

 Alpha:}}

}

.EQN 0 38 0 0

({0:FSdX}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))�

.EQN 6 -39 0 0

&&({0:MB\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 51 37 0

.EQN 46 -1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 37 0

.EQN 63 1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10),({0:MBY}NAME)[({0:F}NAME,35,10)-0.0328@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 51 37 0

.EQN 60 1 0 0

{0:F}NAME:40,50;220�

.EQN 8 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 4 -2 0 0

&&({0:TP\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

3 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 38 0
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1
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{\plain {Correction of the Fisher Simmons

 deVilleroy equation for the inclusion of

 a term to allow pH sensitivity at 50 to

 200 KHz.}}

}

.EQN 8 0 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:1,2;20�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:mA1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 13 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 0 11 0 0

{0:mA3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.EQN 8 -50 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^

(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�
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}

{\plain {The B(OH)}{\dn8 3}{ term from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�
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{\plain The MgCO{\dn8 3 }{term}{ from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 13 -39 0 0
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}

{\plain The Total pH term from MB Alpha:}

}

.EQN 0 39 0 0

({0:MBpH}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)+({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)�

.EQN 6 -42 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 4 0 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 41 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -41 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 41 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -41 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 8 0 0 0

({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*(

{0:F2}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.TXT 10 1 0 0
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}

{\plain {The B(OH)}{\dn8 3}{ term from FSd

 Alpha:}}

}

.EQN 0 38 0 0

({0:FSdX}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))�

.EQN 6 -39 0 0

&&({0:MB\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 51 37 0

.EQN 46 -1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 37 0

.EQN 63 1 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10),({0:MBY}NAME)[({0:F}NAME,35,10)-0.0328@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 51 37 0

.EQN 60 1 0 0

{0:F}NAME:40,50;220�

.EQN 8 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 4 -2 0 0

_n_u_l_l_&_n_u_l_l_&({0:TP\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@_n_u_l_l_&_n_u_l_l_&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

1 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 56 25 0
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104 273 533 330 168 304

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 16 3 0 0

Cg a70.750000,71.000000,126

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Correction of the Fisher Simmons

 deVilleroy equation for the inclusion of

 a term to allow pH sensitivity at 50 to

 200 KHz.}}

}

.EQN 8 0 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:1,2;20�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:mA1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 13 0 0

{0:mA2}NAME:0.1*{0:K}NAME�

.EQN 0 11 0 0

{0:mA3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.EQN 8 -50 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^

(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 11 -7 0 0

Cg a34.875000,68.000000,42

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {The B(OH)}{\dn8 3}{ term from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))�

.TXT 12 -39 0 0

Cg a34.750000,68.000000,41

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain The MgCO{\dn8 3 }{term}{ from MB

 Alpha:}}

}

.EQN 0 39 0 0

({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:mA3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 13 -39 0 0

Cg a35.750000,68.000000,33

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain The Total pH term from MB Alpha:}

}

.EQN 0 39 0 0

({0:MBpH}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:MBY}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)+({0:MBZ}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)�

.EQN 6 -42 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 4 0 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 41 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -41 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 41 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -41 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.EQN 8 0 0 0

({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*(

{0:F2}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.TXT 10 1 0 0

Cg a35.500000,70.000000,43

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {The B(OH)}{\dn8 3}{ term from FSd

 Alpha:}}

}

.EQN 0 38 0 0

({0:FSdX}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))�

.TXT 27 -29 0 0

Cg a16.750000,60.000000,18

{\rtf1\ansi \deff0
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}

{\plain {Alpha Equation:}}

}

.TXT 0 38 0 0

Cg a18.250000,30.000000,28

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain The pH(OH){}{\dn8 }{ term:}}

}

.EQN 1 -50 0 0

&&({0:MB\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 17 0

.EQN 0 36 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10)@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 17 0

.TXT 25 -20 0 0

Cg a54.875000,55.000000,92

{\rtf1\ansi \deff0
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}

{\plain {Correction of -0.0328 applied to

 MB Boric Acid term to conform with FSd 

Boric Acid Term }}

}

.EQN 4 -16 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10),({0:MBY}NAME)[({0:F}NAME,35,10)-0.0328@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 19 0

.TXT 86 14 0 0

Cg a42.625000,73.000000,42
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}

{\plain {Temperature Profiler Absorption

 Formula}}

}

.TXT 5 -13 0 0

Cg a69.000000,72.000000,189

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain {Temperature:    FS, MB & LSM equations\par 

Pressure:         FS, MB & LSM equations\par 

Frequency:       FS, LSM equations\par Salinity:

          MB & LSM equations\par Acidity

 (pH):    MB equations}}

}

.TXT 18 0 0 0

Cg a63.625000,72.000000,66

{\rtf1\ansi \deff0
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}

{\plain {Equation as written valid for: 

            40 KHz < F < 210 KHz}}

}

.TXT 4 0 0 0

Cg a64.375000,72.000000,62

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {Scientific Fisheries Systems Sonar:

    50 KHz < F < 200 KHz}}

}

.EQN 5 2 0 0

{0:F}NAME:40,50;220�

.EQN 8 0 0 0

({0:TP\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(({0:S}NAME)/(35)*{0:mA2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f2}NAME)[({0:T}NAME)))^(2))-0.0328)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*((

{0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.EQN 4 -2 0 0

_n_u_l_l_&_n_u_l_l_&({0:TP\a}NAME)[({0:F}NAME,35,10),({0:FSd\a}NAME)[({0:F}NAME,35,10)@_n_u_l_l_&_n_u_l_l_&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

1 1 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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16 439 558 824 16 440

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 17 1 0 0

Cg a37.875000,57.000000,36

{\rtf1\ansi \deff0
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}

{\plain {Fisher Simmons Absorption Formula}}

}

.TXT 3 0 0 0

Cg a53.750000,73.000000,52

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {A function of Temperature, Pressure

 and Frequency}}

}

.EQN 3 17 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:P1}NAME:1�

.EQN 0 13 0 0

{0:F}NAME:175000�

.EQN 6 -44 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.TXT 5 0 0 0

Cg a20.625000,73.000000,22

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {Absorption (Alpha):}}

}

.EQN 0 25 0 0

({0:FS\a}NAME)[({0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[(

{0:T}NAME)))^(2)+({0:F}NAME)^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.EQN 5 -24 0 0

&&({0:FS\a}NAME)[({0:T}NAME)@&&{0:T}NAME�

0 0 1 0 0

0 0 1 0 0

3 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 58 42 0
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112 518 197 545 181 536

.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0
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{\plain {Fisher Simmons Absorption Formula}}

}
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{\plain {A function of Temperature, Pressure

 and Frequency}}
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({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0
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{\plain {Absorption (Alpha):}}

}
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{\plain {First Term,}}

}

.EQN 0 13 0 0

(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))�
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{\plain {, is the B(OH)}{\dn8 3}{ term for

 salt water.}}

}

.TXT 8 -26 0 0

Cg a13.875000,73.000000,15

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Second Term,}}

}
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{\plain {, is the MgSO}{\dn8 4}{ term for

 salt water. }}

}
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{\plain {Third Term,}}

}
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{\plain {, is the Fresh Water term.}}
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{\plain {Developing a Salinity variable 

for the Fisher Simmons equation is necessary

 for the Temperature Profiler Project:}}

}
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{\plain {1.  Determine frequency region 

where FS follows LSM alpha.}}

}
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{\plain {This has been shown as VG-7}}

}
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{\plain {2. Show the variation of LSM alpha

 with Salinity. }}

}
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{\plain {This has been shown as VG-2}}

}

.TXT 5 -6 0 0

Cg a62.750000,63.000000,99

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {3. Empirically fit the salt water

 terms of FS for similar variation of FS

 alpha with Salinity. }}

}
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{\plain {Correction of the Fisher Simmons

 deVilleroy equation for the inclusion of

 a term to allow pH sensitivity at 50 to

 200 KHz.}}
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{\plain {The B(OH)}{\dn8 3}{ term from MB

 Alpha:}}

}
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{\plain The MgCO{\dn8 3 }{term}{ from MB

 Alpha:}}

}
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{\plain The Total pH term from MB Alpha:}

}
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{\plain {The B(OH)}{\dn8 3}{ term from FSd

 Alpha:}}

}
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{\plain {Alpha Equation:}}

}
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{\plain The pH(OH){}{\dn8 }{ term:}}
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{\plain {Correction of -0.0328 applied to

 MB Boric Acid term to conform with FSd 

Boric Acid Term }}

}

.EQN 4 -16 0 0

&&({0:MBY}NAME)[({0:F}NAME,35,10),({0:FSdX}NAME)[({0:F}NAME,35,10),({0:MBY}NAME)[({0:F}NAME,35,10)-0.0328@&&{0:F}NAME�

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

1 1 1 0 NO-TRACE-STRING

0 1 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 53 19 0

.TXT 86 14 0 0

Cg a42.625000,73.000000,42

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temperature Profiler Absorption

 Formula}}

}
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{\plain {Temperature:    FS, MB & LSM equations\par 

Pressure:         FS, MB & LSM equations\par 

Frequency:       FS, LSM equations\par Salinity:

          MB & LSM equations\par Acidity

 (pH):    MB equations}}
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{\plain {Equation as written valid for: 

            40 KHz < F < 210 KHz}}
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{\plain {Scientific Fisheries Systems Sonar:

    50 KHz < F < 200 KHz}}

}
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0
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0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING
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.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants
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 Frequency and Salinity}}

}

.EQN 3 17 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:P1}NAME:1�

.EQN 0 10 0 0

{0:F}NAME:175000�

.EQN 0 14 0 0

{0:S}NAME:31,35;39�

.EQN 6 -55 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.TXT 5 0 0 0
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}

{\plain {FSd }{Absorption:}}

}

.EQN 0 18 0 0

({0:FSd\a}NAME)[({0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*(

{0:F}NAME)^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.TXT 8 -18 0 0

Cg a52.750000,73.000000,97

{\rtf1\ansi \deff0
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}

{\plain {Liebermann Shulkin Marsh Absorption

 Formula\par A function of Temperature, 

Frequency and Salinity}}

}

.EQN 10 2 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 13 0 0

{0:B}NAME:2.68*(10)^(-2)�

.EQN 0 14 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.TXT 6 -29 0 0

Cg a17.500000,68.000000,18

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain {LSM Absorption:}}

}

.EQN 0 22 0 0

({0:LSM\a}NAME)[({0:S}NAME,{0:T}NAME):{0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*(({0:F}NAME*(10)^(-3)))^(2))/(({0:f}NAME({0:T}NAME))^(2)+(({0:F}NAME*(10)^(-3)))^(2))+{0:B}NAME*((({0:F}NAME*(10)^(-3)))^(2))/({0:f}NAME({0:T}NAME))�

.TXT 57 -21 0 0

Cg a61.500000,72.000000,58

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {Comparison of Salinity Variation

 of Absorption (Alpha):}}

}

.TXT 7 10 0 0

Cg a59.875000,62.000000,81

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {Red Curves:  Liebermann Shulkin

 Marsh\par Blue Curves: Fisher Simmons deVilleroy

 }}

}

.TXT 10 0 0 0

Cg a53.875000,62.000000,53

{\rtf1\ansi \deff0
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}

{\plain {Salinity shown: S = 39, 35, 31 

 parts per thousand}}

}

.EQN 13 -11 0 0

&&({0:LSM\a}NAME)[(39,{0:T}NAME),({0:LSM\a}NAME)[(35,{0:T}NAME),({0:LSM\a}NAME)[(31,{0:T}NAME),({0:FSd\a}NAME)[(39,{0:T}NAME),({0:FSd\a}NAME)[(35,{0:T}NAME),({0:FSd\a}NAME)[(31,{0:T}NAME)@&&{0:T}NAME�
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 28 1 0 0

Cg a48.500000,57.000000,47

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {Fisher Simmons deVilleroy Absorption

 Formula}}

}

.TXT 3 0 0 0

Cg a63.250000,73.000000,62

{\rtf1\ansi \deff0
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}

{\plain {A function of Temperature, Pressure,

 Frequency and Salinity}}

}

.EQN 3 19 0 0

{0:T}NAME:10�

.EQN 0 11 0 0

{0:P1}NAME:1�

.EQN 0 9 0 0

{0:F}NAME:40,50;200�

.EQN 0 16 0 0

{0:S}NAME:31,35;39�

.EQN 6 -55 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.TXT 5 0 0 0

Cg a20.625000,73.000000,20
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}

{\plain {FSd }{Absorption:}}

}

.EQN 6 7 0 0

({0:FSd\a}NAME)[({0:F}NAME,{0:S}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)

[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))*({0:S}NAME)/(35)+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�

.TXT 8 -7 0 0

Cg a52.750000,73.000000,97

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {Liebermann Shulkin Marsh Absorption

 Formula\par A function of Temperature, 

Frequency and Salinity}}

}

.EQN 10 2 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 13 0 0

{0:B}NAME:2.68*(10)^(-2)�

.EQN 0 14 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.TXT 6 -29 0 0

Cg a17.500000,68.000000,18

{\rtf1\ansi \deff0
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}

{\plain {LSM Absorption:}}

}

.EQN 0 22 0 0

({0:LSM\a}NAME)[({0:F}NAME,{0:S}NAME):({0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME)))�

.EQN 12 0 0 0

({0:LSM2\a}NAME)[({0:F}NAME,{0:S}NAME):({0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME)))*0.88�

.TXT 34 -20 0 0
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}

{\plain {Comparison of Salinity Variation

 of Absorption (Alpha) over the Frequency

 Range of the Scientific Fisheries Systems

 Sonar:}}

}

.TXT 10 10 0 0

Cg a59.875000,62.000000,81

{\rtf1\ansi \deff0
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}

{\plain {Red Curves:  Liebermann Shulkin

 Marsh\par Blue Curves: Fisher Simmons deVilleroy

 }}

}

.TXT 10 0 0 0
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}

{\plain {Salinity shown: S = 39, 35, 31 

 parts per thousand}}

}

.EQN 7 -12 0 0

&&({0:LSM\a}NAME)[({0:F}NAME,39),({0:LSM\a}NAME)[({0:F}NAME,35),({0:LSM\a}NAME)[({0:F}NAME,31),({0:FSd\a}NAME)[({0:F}NAME,39),({0:FSd\a}NAME)[({0:F}NAME,35),({0:FSd\a}NAME)[({0:F}NAME,31)@&&{0:F}NAME�
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{\plain {Comparison of Salinity Variation
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}
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{\plain {Red Curves:  Liebermann Shulkin

 Marsh, proportionally\par              

     moved to cover Fisher Simmons deVilleroy

    }}

}
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{\plain {Blue Curves: Fisher Simmons deVilleroy}}

}
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{\plain {Salinity shown: S = 39, 35, 31 

 parts per thousand}}

}

.EQN 7 -9 0 0

&&({0:LSM2\a}NAME)[({0:F}NAME,39),({0:LSM2\a}NAME)[({0:F}NAME,35),({0:LSM2\a}NAME)[({0:F}NAME,31),({0:FSd\a}NAME)[({0:F}NAME,39),({0:FSd\a}NAME)[({0:F}NAME,35),({0:FSd\a}NAME)[({0:F}NAME,31)@&&{0:F}NAME�
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 7 1 0 0
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}

{\plain {Mellen Browning vs Liebermann Shulkin

 Marsh vs Fisher Simmons}}

}

.TXT 9 23 0 0
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}

{\plain {Mellen Browning:}}

}

.EQN 4 -23 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:10,20;200�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 6 -57 0 0
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}

{\plain {Mellen Browning:}}

}

.EQN 0 21 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2

)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.TXT 10 -3 0 0

Cg a30.500000,72.000000,28
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}

{\plain {Liebermann Shulkin Marsh:}}

}

.EQN 6 -18 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.EQN 0 19 0 0

{0:S}NAME:31,35;39�

.EQN 0 12 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 12 0 0

{0:B}NAME:2.68*(10)^(-2)�

.TXT 6 -43 0 0
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{\rtf1\ansi \deff0
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}

{\plain {Liebermann Shulkin Marsh:}}

}

.EQN 0 34 0 0

({0:LSM\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):{0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME))�

.TXT 11 -11 0 0

Cg a19.000000,72.000000,18

{\rtf1\ansi \deff0
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}

{\plain {Fisher Simmons:}}

}

.EQN 5 -23 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 4 0 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 41 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -41 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 2 41 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 2 -41 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�
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{\plain {Fisher Simmons:}}
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.EQN 7 8 0 0

({0:FS\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[(

{0:T}NAME)*(({0:F}NAME*(10)^(3)))^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+(({0:F}NAME*(10)^(3)))^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*(({0:F}NAME*(10)^(3)))^(2)�
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{\plain {Comparison of LSM Alpha, MB Alpha

 and FS Alpha}}

}

.EQN 1 -10 0 0

_n_u_l_l_&_n_u_l_l_&({0:LSM\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME),({0:FS\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME),({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)@_n_u_l_l_&_n_u_l_l_&{0:F}NAME�
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3 1 0 0 NO-TRACE-STRING
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0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 10 1 0 0

Cg a37.875000,57.000000,36
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{\plain {Fisher Simmons Absorption Formula}}

}

.TXT 3 0 0 0
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}

{\plain {A function of Temperature, Pressure

 and Frequency}}

}

.EQN 3 17 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:P1}NAME:1�

.EQN 0 13 0 0

{0:F}NAME:75000�

.EQN 6 -44 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�
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{\plain {Absorption (Alpha):}}
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.EQN 0 25 0 0

({0:FS\a}NAME)[({0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[(

{0:T}NAME)))^(2)+({0:F}NAME)^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.TXT 8 -25 0 0
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}

{\plain {First Term,}}

}

.EQN 0 13 0 0

(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))�

.TXT 0 13 0 0

Cg a37.875000,47.000000,48
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}

{\plain {, is the B(OH)}{\dn8 3}{ term for

 salt water.}}

}

.TXT 8 -26 0 0
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}

{\plain {Second Term,}}

}

.EQN 0 15 0 0

(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))�

.TXT 0 16 0 0
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}

{\plain {, is the MgSO}{\dn8 4}{ term for

 salt water. }}

}

.TXT 8 -31 0 0
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}

{\plain {Third Term,}}

}

.EQN 0 13 0 0

8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.TXT 0 12 0 0
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}

{\plain {, is the Fresh Water term.}}

}
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{\plain {Developing a Salinity variable 

for the Fisher Simmons equation is necessary

 for the Temperature Profiler Project:}}

}

.TXT 8 7 0 0
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}

{\plain {1.  Determine frequency region 

where FS follows LSM alpha.}}

}
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}

{\plain {This has been shown as VG-7}}

}
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{\plain {2. Show the variation of LSM alpha

 with Salinity. }}

}
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}

{\plain {This has been shown as VG-2}}

}
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}

{\plain {3. Empirically fit the salt water

 terms of FS for similar variation of FS

 alpha with Salinity. }}
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 10 1 0 0

Cg a37.875000,57.000000,36
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}

{\plain {Fisher Simmons Absorption Formula}}
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{\plain {A function of Temperature, Pressure

 and Frequency}}
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.EQN 3 17 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:P1}NAME:1�

.EQN 0 13 0 0

{0:F}NAME:75000�

.EQN 6 -44 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�
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{\plain {Absorption (Alpha):}}
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.EQN 0 25 0 0

({0:FS\a}NAME)[({0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[(

{0:T}NAME)))^(2)+({0:F}NAME)^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.TXT 8 -25 0 0

Cg a11.500000,73.000000,14
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{\plain {First Term,}}

}

.EQN 0 13 0 0

(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))�

.TXT 0 13 0 0
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{\plain {, is the B(OH)}{\dn8 3}{ term for

 salt water.}}

}

.TXT 8 -26 0 0
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{\plain {Second Term,}}

}

.EQN 0 15 0 0

(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))�
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}

{\plain {, is the MgSO}{\dn8 4}{ term for

 salt water. }}

}
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{\plain {Third Term,}}

}

.EQN 0 13 0 0

8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�
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{\plain {, is the Fresh Water term.}}
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{\plain {Developing a Salinity variable 

for the Fisher Simmons equation is necessary

 for the Temperature Profiler Project:}}

}
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{\plain {1.  Determine frequency region 

where FS follows LSM alpha.}}

}

.TXT 3 6 0 0

Cg a30.875000,57.000000,30

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {This has been shown as VG-7}}

}
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{\plain {2. Show the variation of LSM alpha

 with Salinity. }}

}
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{\plain {This has been shown as VG-2}}
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{\plain {3. Empirically fit the salt water

 terms of FS for similar variation of FS

 alpha with Salinity. }}
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.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0
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0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 10 1 0 0
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{\f0\fnil Technical;}

}

{\plain {Fisher Simmons Absorption Formula}}

}

.TXT 3 0 0 0

Cg a53.750000,73.000000,52

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {A function of Temperature, Pressure

 and Frequency}}

}

.EQN 3 17 0 0

{0:T}NAME:5;15�

.EQN 0 14 0 0

{0:P1}NAME:1�

.EQN 0 13 0 0

{0:F}NAME:75000�

.EQN 6 -44 0 0

({0:A1}NAME)[({0:T}NAME):1.03*(10)^(-8)+2.36*(10)^(-10)*{0:T}NAME-5.22*(10)^(-12)*({0:T}NAME)^(2)�

.EQN 0 40 0 0

({0:F1}NAME)[({0:T}NAME):1.32*(10)^(3)*({0:T}NAME+273.1)*({0:e}NAME)^(-((1700)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

({0:A2}NAME)[({0:T}NAME):5.62*(10)^(-8)+7.52*(10)^(-10)*{0:T}NAME�

.EQN 4 0 0 0

({0:A3}NAME)[({0:T}NAME):(55.9-2.37*{0:T}NAME+4.77*(10)^(-2)*({0:T}NAME)^(2)-3.48*(10)^(-4)*({0:T}NAME)^(3))*(10)^(-15)�

.EQN 0 40 0 0

({0:F2}NAME)[({0:T}NAME):1.55*(10)^(7)*({0:T}NAME+273.1)*({0:e}NAME)^(-((3052)/({0:T}NAME+273.1)))�

.EQN 4 -40 0 0

{0:P2}NAME:1-10.3*(10)^(-4)*{0:P1}NAME+3.7*(10)^(-7)*({0:P1}NAME)^(2)�

.EQN 4 0 0 0

{0:P3}NAME:1-3.84*(10)^(-4)*{0:P1}NAME+7.57*(10)^(-8)*({0:P1}NAME)^(2)�

.TXT 5 0 0 0

Cg a20.625000,73.000000,22

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha):}}

}

.EQN 0 25 0 0

({0:FS\a}NAME)[({0:T}NAME):(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))+(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[(

{0:T}NAME)))^(2)+({0:F}NAME)^(2))+8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.TXT 8 -25 0 0

Cg a11.500000,73.000000,14

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {First Term,}}

}

.EQN 0 13 0 0

(8686*({0:A1}NAME)[({0:T}NAME)*({0:F1}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F1}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))�

.TXT 0 13 0 0

Cg a37.875000,47.000000,48

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {, is the B(OH)}{\dn8 3}{ term for

 salt water.}}

}

.TXT 8 -26 0 0

Cg a13.875000,73.000000,15

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Second Term,}}

}

.EQN 0 15 0 0

(8686*({0:A2}NAME)[({0:T}NAME)*{0:P2}NAME*({0:F2}NAME)[({0:T}NAME)*({0:F}NAME)^(2))/(((({0:F2}NAME)[({0:T}NAME)))^(2)+({0:F}NAME)^(2))�

.TXT 0 16 0 0

Cg a38.375000,42.000000,48

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {, is the MgSO}{\dn8 4}{ term for

 salt water. }}

}

.TXT 8 -31 0 0

Cg a11.500000,73.000000,14

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Third Term,}}

}

.EQN 0 13 0 0

8686*({0:A3}NAME)[({0:T}NAME)*{0:P3}NAME*({0:F}NAME)^(2)�

.TXT 0 12 0 0

Cg a27.125000,48.000000,29

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {, is the Fresh Water term.}}

}

.TXT 6 -25 0 0

Cg a72.625000,73.000000,117

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Developing a Salinity variable 

for the Fisher Simmons equation is necessary

 for the Temperature Profiler Project:}}

}

.TXT 8 7 0 0

Cg a61.625000,63.000000,61

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {1.  Determine frequency region 

where FS follows LSM alpha.}}

}

.TXT 3 6 0 0

Cg a30.875000,57.000000,30

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {This has been shown as VG-7}}

}

.TXT 4 -6 0 0

Cg a52.375000,63.000000,53

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {2. Show the variation of LSM alpha

 with Salinity. }}

}

.TXT 3 6 0 0

Cg a30.625000,57.000000,30

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {This has been shown as VG-2}}

}

.TXT 5 -6 0 0

Cg a62.750000,63.000000,99

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {3. Empirically fit the salt water

 terms of FS for similar variation of FS

 alpha with Salinity. }}

}
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Technical points=12 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Technical points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 14 10 0 0

Cg a55.125000,70.000000,60

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Liebermann Shulkin Marsh Absorption

 with indexed Salinity}}

}

.TXT 5 4 0 0

Cg a17.750000,61.000000,20

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temperature range}}

}

.TXT 0 25 0 0

Cg a24.875000,36.000000,28

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Term}}

}

.EQN 6 -22 0 0

{0:T}NAME:5;15�

.EQN 0 25 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.TXT 5 -28 0 0

Cg a14.750000,61.000000,19

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Indexed Salinity}}

}

.TXT 0 21 0 0

Cg a14.250000,40.000000,17

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Frequency, KHz}}

}

.TXT 0 20 0 0

Cg a10.125000,20.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.EQN 4 -38 0 0

{0:S}NAME:31,35;39�

.EQN 0 21 0 0

{0:F}NAME:175�

.EQN 0 17 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 4 0 0 0

{0:B}NAME:2.68*(10)^(-2)�

.TXT 8 -41 0 0

Cg a18.125000,58.000000,21

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain {Absorption (Alpha)}}

}

.EQN 0 23 0 0

({0:LSM\a}NAME)[({0:T}NAME,{0:S}NAME):{0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME))�

.EQN 7 -35 0 0

&&({0:LSM\a}NAME)[({0:T}NAME,39),({0:LSM\a}NAME)[({0:T}NAME,35),({0:LSM\a}NAME)[({0:T}NAME,31)@&&{0:T}NAME�
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0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=14 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 15 5 0 0

Cg a60.875000,73.000000,58

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Mellen Browning Alpha vs Liebermann

 Shulkin Marsh Alpha}}

}

.EQN 4 -4 0 0

{0:S}NAME:35�

.EQN 0 7 0 0

{0:T}NAME:5;15�

.EQN 0 12 0 0

{0:F}NAME:10,20;200�

.EQN 0 15 0 0

{0:P1}NAME:1�

.EQN 0 7 0 0

{0:pH}NAME:8�

.EQN 0 8 0 0

{0:K}NAME:(10)^(({0:pH}NAME-8))�

.EQN 0 12 0 0

{0:d}NAME:0.0121*{0:P1}NAME�

.EQN 6 -61 0 0

{0:A1}NAME:0.5*(10)^(({0:d}NAME)/(20))�

.EQN 0 11 0 0

{0:A2}NAME:0.1*{0:K}NAME�

.EQN 0 10 0 0

{0:A3}NAME:0.03*{0:K}NAME�

.EQN 0 12 0 0

({0:f1}NAME)[({0:T}NAME):50*(10)^(({0:T}NAME)/(60))�

.EQN 0 12 0 0

({0:f2}NAME)[({0:T}NAME):0.9*(10)^(({0:T}NAME)/(70))�

.EQN 0 12 0 0

({0:f3}NAME)[({0:T}NAME):4.5*(10)^(({0:T}NAME)/(30))�

.TXT 7 -57 0 0

Cg a17.500000,71.000000,19

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain {Mellen Browning:}}

}

.EQN 0 21 0 0

({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):({0:S}NAME)/(35)*{0:A1}NAME*(({0:F}NAME)^(2)*({0:f1}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f1}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A2}NAME*(({0:F}NAME)^(2)*({0:f2}NAME)[({0:T}NAME))/(({0:F}NAME)^(2

)+((({0:f2}NAME)[({0:T}NAME)))^(2))+({0:S}NAME)/(35)*{0:A3}NAME*(({0:F}NAME)^(2)*({0:f3}NAME)[({0:T}NAME))/(({0:F}NAME)^(2)+((({0:f3}NAME)[({0:T}NAME)))^(2))�

.EQN 10 -21 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.EQN 0 19 0 0

{0:S}NAME:31,35;39�

.EQN 0 12 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 12 0 0

{0:B}NAME:2.68*(10)^(-2)�

.TXT 6 -43 0 0

Cg a27.750000,72.000000,28

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain {Liebermann Shulkin Marsh:}}

}

.EQN 0 34 0 0

({0:LSM\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME):{0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME))�

.TXT 10 -18 0 0

Cg a42.250000,61.000000,39

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain {Comparison of LSM Alpha and MB 

Alpha}}

}

.EQN 1 -16 0 0

&&({0:LSM\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME),({0:MB\a}NAME)[({0:F}NAME,{0:S}NAME,{0:T}NAME)@&&{0:F}NAME�
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0 2 2 0 NO-TRACE-STRING
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.MCAD 302010000 1 74

.CMD PLOTFORMAT

0 0 1 0 0

0 0 1 0 0

0 1 0 0 NO-TRACE-STRING

0 2 1 0 NO-TRACE-STRING

0 3 2 0 NO-TRACE-STRING

0 4 3 0 NO-TRACE-STRING

0 1 4 0 NO-TRACE-STRING

0 2 5 0 NO-TRACE-STRING

0 3 6 0 NO-TRACE-STRING

0 4 0 0 NO-TRACE-STRING

0 1 1 0 NO-TRACE-STRING

0 2 2 0 NO-TRACE-STRING

0 3 3 0 NO-TRACE-STRING

0 4 4 0 NO-TRACE-STRING

0 1 5 0 NO-TRACE-STRING

0 2 6 0 NO-TRACE-STRING

0 3 0 0 NO-TRACE-STRING

0 4 1 0 NO-TRACE-STRING

0 1 21 15 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Technical points=12 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=2 family=Technical points=12 bold=1 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0

.CMD UNITS U=1

.TXT 16 1 0 0

Cg b4000.000000,73.000000,66

{\rtf1\ansi \deff0

{\fonttbl
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}

{\plain {                    Liebermann 

Shulkin Marsh Absorption Formula}}

}

.TXT 6 10 0 0

Cg a18.125000,62.000000,20

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Temperature Range}}

}

.TXT 0 25 0 0

Cg a24.875000,37.000000,28

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Relaxation Frequency Term}}

}

.EQN 6 -22 0 0

{0:T}NAME:5;15�

.EQN 0 24 0 0

{0:f}NAME({0:T}NAME):21.9*(10)^(6-(1520)/({0:T}NAME+273))�

.TXT 5 -32 0 0

Cg a7.250000,67.000000,11

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain {Salinity}}

}

.TXT 0 12 0 0

Cg a14.250000,54.000000,17

{\rtf1\ansi \deff0
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{\f0\fnil Technical;}

}

{\plain {Frequency, KHz}}

}

.TXT 0 26 0 0

Cg a10.125000,34.000000,12

{\rtf1\ansi \deff0

{\fonttbl

{\f0\fnil Technical;}

}

{\plain {Constants}}

}

.EQN 4 -37 0 0

{0:S}NAME:35�

.EQN 0 14 0 0

{0:F}NAME:175�

.EQN 0 16 0 0

{0:A}NAME:1.86*(10)^(-2)�

.EQN 0 14 0 0

{0:B}NAME:2.68*(10)^(-2)�

.TXT 8 -39 0 0

Cg a18.125000,68.000000,21

{\rtf1\ansi \deff0
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}

{\plain {Absorption (Alpha)}}

}

.EQN 0 20 0 0

({0:LSM\a}NAME)[({0:T}NAME):{0:A}NAME*({0:S}NAME*{0:f}NAME({0:T}NAME)*({0:F}NAME)^(2))/(({0:f}NAME({0:T}NAME))^(2)+({0:F}NAME)^(2))+{0:B}NAME*(({0:F}NAME)^(2))/({0:f}NAME({0:T}NAME))�
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