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SALINITIES OF H20-SALT inclusions are most often determined 
by measuring the melting temperature of ice in the inclusion 
and then referring this value to an equation or table describing 
the relationship between salinity and freezing-point depres- 
sion. Generally, data for the system H20-NaCl are used to 
determine an NaCl-equivalent salinity, owing to lack of in- 
formation concerning the salts (or other electrolytes) actually 
contributing to the freezing-point depression. The equation 
most often used to determine the salinity of HzO-salt inclu- 
sions from freezing measurements is that of POTTER et al. 
( 1978), which is based on a regression of data available in 
the literature at that time. 

More recently, HALL et al. ( 1988) experimentally rede- 
termined the ice-melting temperatures of H20-NaCl-KC1 so- 
lutions having compositions ranging from pure water to the 
ternary eutectic and to each of the two binary (HzO-NaCl 
and HzO-KCl) eutectics. In the low-salinity range (less than 
about 10 wt%) the difference between the results of HALL et 
al. ( 1988) and previously published data for H20-NaCl is 
small, and the equations of POTTER et al. ( 1978) and HALL 
et al. ( 1988) agree within +O. 1 “C or +O. 1 wt%. However, 
the equations Of POTTER et al. ( 1978) and HALL et al. ( 1988) 
begin to diverge at higher salinities, and the magnitude of 
the difference increases with increasing salinity (Fig. 1; see 
also HALL et al., 1988, their Fig. 5). 

Based on their new experimental data, HALL et al. ( 1988) 
presented an equation relating freezing temperature and sa- 
linity. Because HALL et al. ( 1988) included the NaCl/KCl 
ratio as a variable so that their equation could be used to 
calculate the ice liquidus for all compositions within the HzO- 
NaCl-KC1 ternary, their equation is more complex than that 
Of POTTER et al. ( 1978 ). Moreover, the regression procedure 
used by HALL et al. ( 1988) resulted in a cubic equation with 
freezing-point depression as the dependent variable and sa- 
linity as the independent variable (their Eqn. 2). However, 
in fluid inclusion studies, the value that is measured in the 
laboratory is the freezing-point depression, from which we 
obtain the salinity of the inclusion. Recognizing this, HALL 
et al. ( 1988) solved their cubic equation to obtain an equation 
with ice-melting temperature as the independent variable and 
salinity as the dependent variable. The solution to this cubic 
equation is a complex expression with several fractional ex- 
ponents such that the calculation requires a calculator or 

computer to complete and cannot be done easily with pencil 
and paper. 

In order to facilitate and encourage use of the more accurate 
HALL et al. ( 1988) data, the original experimental results of 
HALL et al. ( 1988) for H20-NaCl ice-melting temperatures 
have been regressed using salinity as the dependent variable, 
to provide the following simple equation: 

Salinity = 0.00 + 1.780 - 0.044202 + 0.00055703, ( 1) 

where 0 is the depression of the freezing point in degrees 

Celsius. Note that Eqn. 1 has the same form as that of POTTER 

et al. (1978); only the regression coefficients have been 
changed to reflect the use of the more recent HALL et al. 
( 1988) data in the regression. Equation 1 was generated on 
an Apple Macintosh IIci computer using the least-squares 

regression analysis procedure provided in CricketGraph v. 
1.3.2. The difference between salinities predicted using Eqn. 
1, based on the data of HALL et al. ( 1988) and those predicted 
by the equation of POTTER et al. ( 1978), are plotted as a 
function of freezing-point depression on Fig. 1. 

Equation 1 reproduces the original experimental data of 
HALL et al. (1988) to better than kO.05 wt% NaCl at all 

Salinity Difference = S(HSB) - S(PCB) 

FIG. 1. Salinity difference, calculated as the salinity predicted by 
Eqn. 1 based on the data of HALL et al. ( 1988) [HSB] minus the 
salinity predicted by the equation of POTTER et al. ( 1978) [ PCB], 
as a function of the freezing-point depression of NaCI-HZ0 solutions. 
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temperatures from 0.0 to -2 1.2 1 “C, the eutectic temperature 
for H20-NaCl. More importantly, Eqn. 1 is sufficiently simple 
that it is easily solved without a computer. Alternatively, Ta- 
ble 1 may be used to obtain the salinity corresponding to a 
measured freezing temperature for any temperature between 
0.0 and the eutectic temperature of -2 1.2”C. 
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