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HOT-308 Salinity Measurements  
 

Svetlana Natarov, Lucie Knor 
 

SUMMARY  

 

HOT-308 salinity samples were collected from December 10
th
 – 12

th
, 2018 aboard R/V Kilo Moana. Salinity 

measurements were made in the MSB 427 lab using a Guildline Autosal 8400B (SN 70168). Thermosalinograph 

and primary samples were measured on December 18
th
, 2018 by Svetlana Natarov. Duplicate salinity samples 

were measured on December 18
th
 by Dan Fitzgerald.    

 
The Autosal was standardized prior to the HOT-308 salinity run on December 18

th
 using an IAPSO salinity 

standard; it had an initial salinity value of 34.9933. The SKS value was changed from 504 to 502. One 

additional IAPSO was measured at the end of HOT-308 run to detect instrument drift. The salinity of the IAPSO 

run at the end of the HOT-308 (IAPSO #2) was 34.9937 psu. There was no significant drift throughout the salt 

run. 
 

A total of 5 Batch #65 secondary seawater samples (Substandards) were measured throughout the HOT-308 

salinity run to detect for possible drift in instrument electronics. Batch #65 was made on October 23
rd

, 2018, and 

this was its third use. The mean salinity for the HOT-308 Substandard samples was 34.4873 psu ± 0.2 mpsu. 

Forty-eight primary (24) and duplicate (24) samples were taken from the deep PO cast of HOT-308 (S2C1).  The 

mean difference between the duplicate and the primary samples was -0.15 mpsu with a standard deviation of 0.55 

mpsu.  

 

Room temperature measurements were made during the HOT-308 salinity measurement run using a MicroCat 

near the center of the salt lab and sampled every minute. The mean room temperature and standard deviation of 

the HOT-308 salinity run from MicroCat data was 22.81°C ± 0.47°C; this included daytime and nighttime room 

temperature. A self-regulating auxiliary air conditioning system was used to help maintain constant room 

temperature in the lab.  
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1.  AUTOSAL STANDARDIZATION   

 
Autosal 8400B (SN 70168) was standardized by Svetlana Natarov to an IAPSO Seawater Standard (Batch P160, 

2xK15 = 1.9997, S = 34.993 psu, date to be used by = July 20
th
, 2019) prior to the HOT-308 salinity run on 

October 3
rd

. The Autosal water bath temperature was set to 24°C and the initial room temperature was 22.25°C 

(HP quartz thermometer).  The SKS value was changed from 509 to 504. 

 

The first IAPSO sample (IAPSO #1) had an initial salinity value of 34.9933. One additional IAPSO was measured 

at the end of the HOT-308 run to detect for drift over the combined salt runs. The salinity of the IAPSO run at the 

end of the HOT-308 salinity run (IAPSO #2) was 34.9937 psu. No drift was detected during the salt run. The 

conductivity ratios and salinities for the IAPSO standard used for standardization and the subsequent IAPSO 

samples are reported in Table 1.  
 

 

Table 1: HOT-308 IAPSO Standard Values 

Vial # Date  Time  Batch K15 2 x K15 

IAPSO 

Salinity (psu) 

Conductivity  

Ratio #1 

Conductivity  

Ratio #2 

Observed 

Reading 

Calculated 

Salinity (psu) 

1 12/18/2018 13:25 P160 0.9998 1.9997 34.993 1.99966 1.99966 1.99966 34.9933 

2 12/18/2018 16:42 P160 0.9998 1.9997 34.993 1.99969 1.99968 1.99968 34.9937 

 

 

2.  ANALYSIS OF SECONDARY STANDARD 
 

The use of secondary standard seawater allows for more frequent monitoring of possible drift or offset in the 

salinometer electronics than could be afforded with IAPSO standards. This secondary standard seawater is known 

as the Substandard. Substandard batch #65 was made on October 23
rd

, 2018. The seawater for Batch #65 was 

collected on October 11
th
, 2018 from S2C11 at 1020 dbar during the HOT-306 cruise and was covered with black 

plastic to limit biological growth.  The expected salinity of this batch is 34.4955 mpsu (determined from 

averaging the samples taken on October 11
th
 2018 from rosette bottles used to make the Substandard). 

Measurements of Substandard Batch #65 were made at the beginning and end of every session, and approximately 

every 24-48 samples in between.     

 
A total of 5 Batch #65 secondary seawater samples (Substandards) were measured throughout the HOT-308 

salinity run to detect for possible drift in instrument electronic. The results are shown in Figure 1. The mean 

salinity for the HOT-308 Substandard samples was 34.4873 psu ± 0.2 mpsu.  
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Figure 1.  HOT-308 Secondary Standard Batch #65 Measurements.  Primary samples were measured during sessions 1 and 

2.  Duplicate samples were measured during session 1.   The center dotted line represents the mean salinity of the secondary 

standards and the upper and lower dotted lines indicate ±1 mpsu about the mean. 
 

 

 

Results from individual Substandard Batch #65 measurements are presented in Table 2. Session-by-session 

statistics for the HOT-308 Batch #65 Substandard measurements are listed in Table 3.  

 
Table 2: HOT-308 Batch #65 Substandard Values 

Session SS # Date Salinity (psu) 

1 1 12/18/2018 34.4875 

1 2 12/18/2018 34.4873 

2 3 12/18/2018 34.4871   

3 4 12/18/2018 34.4873   

3 5 12/18/2018 34.4875   

 

 

Table 3: Variation of Substandard Batch #65: 3rd Use 

Session Cruise Date 

Mean Salinity and 

standard deviation 

(psu) 

Number Outliers Total 

1 HOT-308 12/18/2018  34.4874 ± 0.0001 2 0 2 

2 HOT-308 12/18/2018 34.4871 ± 0.0000 1 0 1 

3 HOT-308 12/18/2018 34.4874 ± 0.0001 2 0 2 

TOTAL - - 34.4873 ± 0.0002 5 0 5 

 

 

 

6464 
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3.  QUALITY CONTROL 
 

Bottle data are plotted versus depth with the nominally calibrated 2 dbar averaged CTD upcast data for each cast 

to check for possible outliers.  For HOT-308, no outliers were found. Station 01 cast 1, and Station 02 cast 1 are 

plotted in Figure 2. 

 

 
Figure 2.1 CTD profile and bottle samples for Station 01 cast 1. 
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Figure 2.2 CTD profile and bottle samples for Station 02 cast 1. 

 

 

 

 

 

4.  DUPLICATE SESSION RESULTS 

 
Twenty-four duplicate salinity samples were collected from the deep PO CTD cast (S2C1) and compared to 

primary salinity samples taken from the same cast in order to confirm the quality of the primary data and to verify 

the operator's results. Duplicate samples were measured by Dan Fitzgerald on December 18
th
.    

 
Figure 3 shows the results for the primary and duplicate salinity sample comparisons. The top plot in each figure 

shows the primary and duplicate salinity measurements against the CTD, the middle plot shows the comparison 

between each measurement, while the bottom plot shows the differences between primary and duplicate results 

against the CTD. The mean difference between the duplicate and primary samples was -0.15 mpsu with a standard 

deviation of 0.55 mpsu (Figure 3).  

 

Table 4 shows the mean and standard deviation of the difference between the primary and duplicate 

measurements from the last 10 salt runs.  

 

 

 
Table 4: Duplicate Session Statistics 

Cruise 
Mean Difference and S.D. 

(duplicate - primary, mpsu) 
Number of Outliers First Operator Second Operator 

HOT-308 0.15 ± 0.55 0 S. Natarov K.Trifonova 

HOT-307 -0.20 ± 0.66 0 S. Natarov J. Snyder 

HOT-306 0.08 ± 0.68 0 S. Natarov K. Trifonova 

HOT-304 0.003 ± 0.8 0 S.Natarov K.Trifonova 
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HOT-303 -0.127 ± 1.16 0 S.Natarov J.Snyder 

HOT-302 0.027 ± 0.73 0 S.Natarov J.Snyder 

HOT-301 0.047 ± 1.40 0 S.Natarov J.Snyder 

HOT-300 -0.73 ± 1.70 1 S.Natarov J.Snyder 

HOT-299 -0.5 ± 0.67 0 S.Natarov A.King 

HOT-298 0.02 ± 0.5 1 S.Natarov A.King 
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Figure 3.  HOT-308 duplicate vs. primary sample comparisons. 
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5.  ROOM TEMPERATURE MEASUREMENTS  

 
Room temperature measurements were made during the HOT-308 salinity measurement run using a MicroCat 

near the center of the salt lab and sampled every minute. Figure 4 shows the time series of temperature for the run. 

Vertical green lines indicate the start of a salinity session with the following vertical red line indicating the end.  

 

The mean room temperature and standard deviation of the HOT-308 salinity run from MicroCat data was 21.81°C 

± 0.58°C; this included daytime and nighttime room temperature. A self-regulating auxiliary air conditioning 

system was used to help maintain constant room temperature in the lab. 

 

The mean temperature for the HOT-308 run and for each session is shown in Table 6 along with the standard 

deviation, minimum, and maximum temperatures.  

 
 

 

Table 6: Room Temperature Statistics (MicroCat) 

Session 

# 

Mean Temperature 

(°C) 

Standard Deviation 

(°C) 

Minimum Temperature 

(°C) 

Maximum Temperature 

(°C) 

TOTAL 22.81 0.47 20.69 23.40 
1 23.20 0.02 23.15 23.25 
2 23.14 0.04 23.07 23.22 
3 23.13 0.03 23.05 23.21 
4 23.15 0.02 23.13 23.20 

 

 

 

Figure 4. Room Temperature in Lab 427 measured with MicroCat during the HOT-308 salinity run. The green vertical lines 

indicate the starts of each session and the following red vertical line indicates the end of that session.  The mean room 

temperature for the whole run is shown with the horizontal magenta line and the mean room temperature for each session is 

shown with a blue plus.  Desirable limits are shown with black horizontal dashed lines, +1°C and -2°C of the Autosal bath 

temperature of 24°C.   


