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WHOTS-7 (AC-29) and HOT-224 Salinity Measurements

Bo Keopaseut 

SUMMARY 

Salinity samples for the WHOTS-7 cruise were collected from July 27th – August 4th, 2010 aboard the R/V Kilo Moana.  
Salinity samples for the HOT-224 cruise were collected from August 6th – August 10th, 2010 aboard the R/V Kilo Moana 
Both WHOTS-7 and HOT-224 salinity  samples  were  measured in the MSB 427 lab using  the Autosal  8400B (S/N 
63903) from August 12th – August 19th, 2010. WHOTS-7 thermosalinograph samples and primary salinity samples were 
measured  from August  12th– August  13th,  2010 by  Bo Keopaseut.  Thermosalinograph.  HOT-224 thermosalinograph 
samples and primary salinity samples were measured directly after from August 12th, 13th, and 16th – 19th, 2010 by Bo 
Keopaseut. No samples were measured over the weekend (August 14th and 15th). Cammy Fumar measured the HOT-224 
duplicate samples on August 19th, 2010.

A possible drift of less than 2 mpsu was detected on Autosal (S/N 63903) during the WHOTS-7 and HOT-224 salinity 
run. After careful review, no corrections will be made to the data. For reference, a  similar drift has been previously seen 
on this Autosal (S/N 63903)1. Due to the observed drift in the Autosal (S/N 63903) it is suggest that maintenance be done 
on Autosal (S/N 63903). For the salinity measurements of the HOT-225 cruise, the new Autosal (S/N 70168) will be 
used. 

During  the  standardization  process,  two  IAPSO  standards  were  used  and  the  conductivity  ratio  indicated  that  the 
standardization knob setting (SKS) needed to be adjusted; the SKS was changed to 189 from 192 in order for the Autosal 
to  read  the  correct  conductivity.  The  maximum  difference  in  salinity  between  the  IAPSO  measurements  used  for 
standardization and the IAPSO measured at the end of the run was 1.8 mpsu. Based on the readings from the IAPSOs, 
secondary standards,  and 224-standard measurements  taken during the WHOTS-7 and HOT-224 run, the salinometer 
had a drift associated to diurnal temperature change throughout the day. No corrections will be made to the data. 

A total of 45 secondary standards (Batch #47) were measured during the salinity measurement run to detect possible drift 
in  instrument  electronics.  Two  outliers  appeared  during  the  measurements  of  the  secondary  standards.  The  mean 
secondary standard salinity was 34.4937 psu with a standard deviation of 0.40 mpsu without the outliers. 

A second batch of seawater (224-standard) was prepared to use alongside the secondary standard water. A total of 44 
224-standards were measured giving a mean salinity and standard deviation of 34.4967 psu and 0.50 mpsu without the 
outliers. There were 3 outliers that appeared during the measurements of the 224-standards.

Room temperature measurements were made during the WHOTS-7 and HOT-224 salinity measurement run using a 
Seabird microcat (SBE-37) placed on a bench in the middle of the room. Temperature over the course of the run is seen 
to remained close to  the desirable limits of +1°C and -2°C from the Autosal bath temperature of 24°C with a mean 
temperature and standard deviation of 22.68°C ± 0.74°C for the entire salinity processing run. 

A Batch-to-Batch comparison was made with 4 samples of stored secondary standard Batch #46 at the beginning of the 
session 1. The stored samples of batch #46 had a mean salinity value and standard deviation of 34.4780 psu ± 2.1 mpsu. 
The  difference  between this  mean and  the  mean of  the  secondary  standard  measurements  obtained  from HOT-217 
through HOT-222, 34.4738 psu, is 4.2 mpsu. 

The mean difference between duplicate and primary samples from the first deep-cast (S2C4) without outliers (2 samples) 
was  0.34 mpsu  with  a standard  deviation  of  0.39 mpsu.  Both  outliers  were  read  multiple  times  before  the  Autosal 
accepted the reading. Normal samples are read only two times on the Autosal. Bottles 12 and 23 were read three times in 
the duplicate measurement.     

1 F. Santiago-Mandujan (2010, May). Drift in Guildline Autosal 8400B (S/N 63903) during HOT Cruises 187 through 
214: Summary of Troubleshooting and Repair. Internal Document. University of Hawaii: Physical Oceanography 
Department, Hawaii Oceanic Time Series.
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1.  AUTOSAL STANDARDIZATION

At the beginning  of  this measurement  session Autosal  8400B (S/N 63903)  was standardized by Paul Lethaby to an 
IAPSO Seawater Standard (Batch P151, 2xK15 = 1.99994, S = 34.999 psu, use by date = May 20th, 2012)2. The Autosal 
water bath temperature was set to 24°C and the initial room temperature was 22.26 °C.

The first IAPSO measurement gave two consecutive conductivity ratio readings of 1.999978 and 1.999972, which were 
higher than the expected conductivity ratio of 1.99994. The standardization knob setting (SKS) was changed from 192 to 
189. Another reading of that same IAPSO bottle was taken immediately after adjusting the SKS knob and flushing the 
machine, giving a conductivity ratio of 1.999944 and a salinity of 34.9989 psu. A 2nd IAPSO was measured giving two 
observed conductivity ratios of 1.999942 and 1.999938 confirming the salinometer was properly standardized.

Two additional IAPSO standards were measured at the end of salinity Session #8 (primary) and at the end of duplicate 
Session #9. The conductivity ratios and salinities for the IAPSO standards used for standardization and the subsequent 
IAPSO  measurements  after  standardization  are  reported  in  Table  1.  It  should  be  noted  that  the  3 rd and  4th IAPSO 
measurements were made on the same day and about ~2hrs apart. The maximum difference in salinity between IAPSO 
standards was 1.8 mpsu for all IAPSO measurements. This difference appears to be the result of operator inexperience 
and is not likely due to any drift. 

Table 1: WHOTS-7 and HOT-224 IAPSO Standards: Aug 12th – Aug 19th, 2010

Vial 
#

Date (UTC) Batch K15 2 x K15
IAPSO 

Salinity (psu)
1st Observed 

Reading
2nd Observed 

Reading
3rd Observed 

Reading
Calculated Salinity 

(psu)

1 08/12/10 
00:16

P151 0.99997 1.99994 34.999 1.999978 1.999972 1.999944* 34.9995**

2 08/12/10 
00:27

P151 0.99997 1.99994 34.999 1.999942 1.999938 - 34.9988

3 08/19/10 
09:27

P151 0.99997 1.99994 34.999 1.999982 1.999980 - 34.9996

4 08/19/10 
11:35

P151 0.99997 1.99994 34.999 2.000020 2.000042 - 35.0006

*Reading Taken after SKS was adjusted and the conductivity cell was flushed.
**Salinity calculated based off of first two conductivity readings.  

2a. ANALYSIS OF SECONDARY STANDARD

The use of secondary standard seawater (substandard) allows more frequent monitoring of the possible drift or offset in 
the salinometer electronics than could be afforded with IAPSO standards. Secondary standard seawater batch #47, which 
was created on June 17th, 2010 by Paul Lethaby, was used. This was the third time this water was used. The water was 
collected on June 9th, 2010 from S2C11 at 1020 dbar during HOT-222 and stored in a 60 L plastic carboy, which was 
covered with black plastic to inhibit biological growth. 

Measurements  of  the  secondary  standard  seawater  were  made  at  the  beginning  and  end  of  every  session  of  the 
WHOTS-7 and  HOT-224 salinity  run,  and  after  every 20 to 24 measurements,  resulting  in 45 secondary  standards 
measurements (see Table 2).  

The plot  of secondary  standard salinity  measurements in Figure 1a (i) shows two outliers.  The maximum difference 
between secondary standard measurements of Sessions #1–9 was 2.2 mpsu including the outliers. Figure 1a (ii) shows 
the secondary standard salinity measurements with no outliers. The maximum difference between secondary standard 
measurements of Sessions #1–9 was 1.8 mpsu without the outliers. Sessions #2 and #3 were run on day 2. Session #2 
consisted of samples from WHOTS-7 while Session #3 were samples from HOT-224. Session #4 and #5 were run on 
day 3. The logging program was terminated accidentally causing the session change. Also Session #8 and #9 were run on 
day 6. Samples run during Session #8 were the last samples from HOT-224 while Session #9 were the duplicates from 

2The date on the IAPSO bottle now indicates the date that the IAPSO bottle should be used by; previously the date 
indicated the day the IAPSO bottle was produced.
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HOT-224.  Results  from individual  secondary  standard  measurements  are  presented  in  Table  2 with  outliers  in  red. 
Session-by-session statistics for WHOTS-7 and HOT-224 secondary standard measurements are listed in Table 3. 

Table 2: WHOTS-7 amd HOT-224 Secondary Standard Values
Day Session Date Salinity (psu)

1 1 08/12/10 34.4938
1 1 34.4932
1 1 34.4932
1 1 34.4934
1 1 34.4934
1 1 34.4934
1 1 34.4936
1 1 34.4936
1 1 34.4934
1 1 34.4940
1 1 34.4938
2 2 08/13/10 34.4932
2 2 34.4934
2 2 34.4932
2 2 34.4940
2 3 08/13/10 34.4942
2 3 34.4944
3 4 08/16/10 34.4928
3 4 34.4926*
3 4 34.4936
3 4 34.4934
3 5 8/16/10 34.4936
3 5 34.4938
3 5 34.4944
3 5 34.4942
4 6 8/17/10 34.4938
4 6 34.4932
4 6 34.4938
4 6 34.4940
4 6 34.4948*
4 6 34.4940
4 6 34.4944
4 6 34.4942
5 7 8/18/10 34.4936
5 7 34.4936
5 7 34.4942
5 7 34.4944
5 7 34.4946
6 8 8/19/10 34.4934
6 8 34.4934
6 8 34.4942
6 9 8/19/10 34.4934
6 9 34.4934
6 9 34.4932
6 9 34.4934

*Outliers
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Table 3: Variation of Secondary Standard Seawater (Batch #47) 

Day Session Cruise Date
Mean Salinity and
Standard deviation 

(psu)

Number Outliers Total

1 1 WHOTS-7 08/12/10 34.4935 ± 0.0003 11 0 11

2 2 WHOTS-7 08/13/10 34.4935 ± 0.0004 4 0 4

2 3 HOT-224 08/13/10 34.4943 ± 0.0001 2 0 2

3 4 HOT-224 08/16/10 34.4933 ± 0.0004 3 1 4

3 5 HOT-224 08/16/10 34.4940 ± 0.0004 4 0 4

4 6 HOT-224 08/17/10 34.4939 ± 0.0004 7 1 8

5 7 HOT-224 08/18/10 34.4941 ± 0.0005 5 0 5

6 8 HOT-224 08/19/10 34.4937 ± 0.0005 3 0 3

6 9 HOT-224 08/19/10 34.4933 ± 0.0001 4 0 4

TOTAL 1-9
WHOTS-7 and 

HOT-224
08/12,13,16-19/10 34.4937 ± 0.0004 43 2 45

Figure 1a (i).  Secondary Standard Measurements for the WHOTS-7 and HOT-224 run with outliers.  Sessions #2 and #3 
were on the same day. Sessions #4 and #5 were on the same day. Sessions #8 and #9 were on the same day. 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.
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Figure 1a (ii).  Secondary Standard Measurements for the WHOTS-7 and HOT-224 run without outliers.   Sessions #2 and 
#3 were on the same day. Sessions #4 and #5 were on the same day. Sessions #8 and #9 were on the same day. 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.

2b. ANALYSIS OF 224-STANDARD

A second batch of seawater (224-standard) was prepared to use alongside the secondary standard water to ensure that if 
there was a drift detected in the secondary standards that the drift came from machine and not the preparation of the 
secondary standards.  The water was collected on August 8th, 2010 from S2C11 at 1020 dbar during HOT-224 and stored 
in a 60 L plastic  carboy.  The water was well  mixed with a peristaltic  pump for 1 hour before being bottled by Bo 
Keopaseut and Cammy Fumar on August 11th, 2010.  The water was termed 224-standard water.

Measurements of the 224-standard water were made at the beginning and end of each session and roughly every 20 to 24 
samples throughout the WHOTS-7 and HOT-224 salinity run resulting in 44 224-standard values (see Table 4).  

Results of the 224-standard measurements are shown in Fig. 1b (i) with outliers. The maximum difference between 224-
standard measurements of Sessions #1 – 9 was 3.9 mpsu with the outliers. There were three outliers identified from the 
analysis of the 224-standards. Fig.  1b (ii)  shows the results  of the 224-standard measurements  with no outliers.  The 
maximum  difference  between  224-standard  measurements  of  Sessions  #1  –  9  was  1.7  mpsu  without  the  outliers. 
Sessions #2 and #3 were run on day 2.  Session #2 consisted of samples from WHOTS-7 while Session #3 were samples 
from HOT-224. Sessions #4 and #5 were run on day 3. The logging program was terminated accidentally causing the 
session change. Also Sessions #8 and #9 were run on day 6. Samples run during Session #8 were the last samples from 
HOT-224 while Session #9 were the duplicates from HOT-224.  Results from individual 224-standard measurements are 
presented in Table 4 with outliers in red.  Session-by-session statistics for 224 standard measurements are listed in Table 
5. 
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Table 4: 224-Standard Values
Day Session Date Salinity (psu)

1 1 08/11/10 34.4760
1 1 34.4760
1 1 34.4760
1 1 34.4799*
1 1 34.4767
1 1 34.4763
2 2 08/13/10 34.4758
2 2 34.4758
2 2 34.4762
2 2 34.4785*
2 2 34.4765
2 2 34.4765
2 3 08/13/10 34.4767
2 3 34.4767
3 4 08/16/10 34.4760
3 4 34.4762
3 4 34.4763
3 5 08/16/10 34.4767
3 5 34.4765
3 5 34.4773
3 5 34.4771
4 6 08/17/10 34.4763
4 6 34.4767
4 6 34.4771
4 6 34.4765
4 6 34.4767
4 6 34.4771
4 6 34.4769
4 6 34.4773
5 7 08/18/10 34.4765
5 7 34.4771
5 7 34.4769
5 7 34.4771
5 7 34.4771
5 7 34.4799*
5 7 34.4773
5 7 34.4773
6 8 08/19/10 34.4765
6 8 34.4765
6 8 34.4767
6 9 08/19/10 34.4771
6 9 34.4773
6 9 34.4775
6 9 34.4771

*Outliers
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Table 4: Variation of 224-Standard Seawater

Day Session Cruise Date
Mean Salinity and
Standard deviation 

(psu)

Number Outliers Total

1 1 WHOTS-7 08/12/10 34.4962 ± 0.0003 5 1 6

2 2 WHOTS-7 08/13/10 34.4962 ± 0.0003 5 1 6

2 3 HOT-224 08/13/10 34.4967 ± 0.0000 2 0 2

3 4 HOT-224 08/16/10 34.4962 ± 0.0002 3 0 3

3 5 HOT-224 08/16/10 34.4969 ± 0.0004 4 0 4

4 6 HOT-224 08/17/10 34.4968 ± 0.0003 4 0 4

5 7 HOT-224 08/18/10 34.4970 ± 0.0003 8 0 8

6 8 HOT-224 08/19/10 34.4966 ± 0.0001 7 1 8

6 9 HOT-224 08/19/10 34.4972 ± 0.0002 4 0 4

1-6 TOTAL WHOTS-7 
and HOT-224

08/12, 13, 16-19/10 34.4967 ± 0.0005 41 3 44

Figure 1b (i).  224-Standard Measurements results for the WHOTS-7 and HOT-224 Salinity Run with outliers.  Sessions #2 
and #3 were on the same day. Sessions #4 and #5 were on the same day. Sessions #8 and #9 were on the same day. The 
center dotted line represents the mean salinity of the 224-standard and the upper and lower dotted lines indicate ±1 mpsu 
about the mean.
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Figure  1b  (ii).  224-Standard  Measurements  results  for  the  WHOTS-7  and  HOT-224 Salinity  Run  without  outliers.  
Sessions #2 and #3 were on the same day. Sessions #4 and #5 were on the same day. Sessions #8 and #9 were on the same  
day. The center dotted line represents the mean salinity of the 224-standard and the upper and lower dotted lines indicate  
±1 mpsu about the mean.

3.  QUALITY CONTROL

The raw salinity bottle data results for WHOTS-7 and HOT-224 are reported in the Appendix located at the end of the 
report. The WHOTS-7 salinity bottle data results are presented in Figures 2.06.01, 2.50.1-6 and 2.52.1-6. The HOT-224 
salinity bottle data results are presented in Figures 2.01.01 – 2.02.17 and 2.06.01. Bottle data are plotted versus depth 
with the nominally calibrated 2 dbar averaged CTD upcast data for each cast to check for possible outliers. There appears 
to be a possible outlier on S2C17, however a more objective quality control was done after calibrating the CTD salinity 
against the bottle samples. The possible outlier at 4000 dbar at S2C17 had salt crystal on the rim of the salt bottle, as 
noted  by  the  operator,  and  it  took  three  attempts  before  a  reading  was  accepted  by  the  Autosal.  Normal  salinity 
measurements are accepted after two readings.  
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4.  DUPLICATE SESSION RESULTS

Twenty-four duplicate salinity samples were collected from the first deep cast at Station ALOHA and compared to the 
primary salinity samples taken from the same cast in order to confirm the quality of the primary data and to test the 
operator's results. 

The top graph in Figure 3a shows the results for primary and duplicate salinity samples plotted along with the CTD 
salinity  profile  from S2C4 with no outliers  removed.  Figure  3b shows the results  for  primary  and duplicate  salinity 
samples plotted along with the CTD salinity profile from S2C4 two outliers removed, Bottles #12 and #23. 

Salinity differences between primary and duplicate samples from S2C4 ranged between -2 and 10 mpsu, with a mean 
and standard deviation of 0.85 mpsu ± 2.03 mpsu (Figure 3a, middle). Two outliers were identified during the analysis of  
data. The two outliers 12 and 23 were most likely due to sample contamination in the duplicate sample. Both outliers  
took more than two readings to obtain a measurement, which could indicate that the sample was possibly contaminated 
during opening. After the outliers were removed the range was between -0.4 and1.0 mpsu with a mean and standard 
deviation of 0.34mpsu ± 0.39 mpsu (Figures 3b, middle). The mean differences and standard deviations from this and 
previous cruises without outliers are listed in Table 6.  

Table 6: Duplicate salinity bottle session statistics

Cruise
Mean Difference and Standard 

Deviation
(duplicate - primary, mpsu)

Number of Outliers First Operator Second Operator

WHOTS-7 
and HOT-224

0.34 ± 0.39 2 B. Keopaseut C. Fumar

HOT-223 0.43 ± 0.61 2 C. Fumar B. Keopaseut
HOT-222 0.54 ± 0.72 1 B. Keopaseut P. Lethaby
HOT-221 0.10 ± 0.45 2 C. Fumar B. Keopaseut
HOT-220 0.35 ± 0.8 2 B. Keopaseut C. Fumar
HOT-219 0.69 ± 1.2 1 C. Fumar B. Keopaseut
HOT-217 -0.23 ± 0.56 1 P. Lethaby C. Fumar
HOT-216 0.14 ± 0.44 2 P. Lethaby M. Murphy
HOT-215 0.02 ± 0.51 1 P. Lethaby M. Murphy
HOT-214 0.02 ± 0.62 2 P. Lethaby M. Murphy

     Note: HOT-218 was cancelled, no duplicates were collected. 
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Figure 3a.  HOT-224 duplicate vs.  primary sample comparisons.
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Figure 3b.  HOT-224 duplicate vs.  primary sample comparisons after the removal of two outliers.
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5.  STORED SECONDARY STANDARD ANALYSIS

Samples of secondary standard water are bottled and stored when only half of a batch of secondary standard water 
remains. The use of stored secondary standard water provides periodic checks on standardization, subsequent secondary 
standard water, and Autosal performance (S. Asghar, et al. 2005)3. A batch of secondary standard water typically last 
five cruises/salinity runs. Twelve samples of secondary standards are bottled and stored for intercomparison with the 
subsequent secondary standard water. The twelve samples are stored in three groups of four samples for later 
measurements. Each group of stored samples from the previous batch is measured on the 1st, 3rd, and 5th salinity runs of 
the subsequent batch of secondary standards. The secondary standards are bottled at the half-way point because the 
conductivity ratios for the secondary standard, of the current batch, should be established at the half-way point. 

At the start of the WHOTS-7 salinity measurement session, four samples of previously stored secondary standard 
seawater from batch #46 (created on December 7th, 2009) were measured. This was the 3rd salinity run using batch #47 
and so a batch to batch comparison, using stored secondary standards of batch #46, was performed. The stored samples 
of batch #46 had a mean salinity value and standard deviation of 34.4780 psu ± 1.5 mpsu.  The difference between the 
mean of the four stored samples and the mean of batch #46 measurements obtained from HOT-217 through HOT-222, 
34.4738 psu, is 4.2 mpsu. The offset between the stored secondary standards and the previously run secondary standards 
of batch #46 may be due to evaporation in the stored samples over time. Although batch #46 was created on December 
7th, 2009, samples of batch #46 were bottled and stored on April 15th, 2010 and were not measured until August 6th, 2010. 
It should be noted that although there is a 4.2 mpsu offset between the mean of the stored samples and the mean of 
previously measured samples of batch #46; there is only a 1.6 mpsu offset between the stored samples of batch #46 
measured at the beginning of HOT-222 and HOT-224. The conductivity ratios and salinities for these stored samples, 
along with the salinity means from HOT-217 to HOT-222 secondary standard analysis, are listed in Table 7.

Table 7 : Measurements of Stored Substandard from Batch #46
Batch of Stored Subsample Mean Conductivity Ratio Salinity (psu)

#46 1.97340 34.4771
#46 1.97330 34.4752
#46 1.97349 34.4789
#46 1.97359 34.4808

WHOTS-7 and HOT-224 Mean 1.97344 34.4780
HOT-222 Mean - 34.4764
HOT-221 Mean - 34.4736
HOT-220 Mean - 34.4737
HOT-219 Mean - 34.4732
HOT-217 Mean - 34.4719

Mean HOT-217 – 222 - 34.4738
*HOT-218 was cancelled

3S. Asghar, C. Nosse, D. Wright, J. Johnson, N. Larson, D. Fitzgerald, S. Rii, and J. Shacat. (2005). Autosal  
Measurement and Salinity Data Processing Guide. Internal Document. University of Hawaii: Physical Oceanography 
Department, Hawaii Oceanic Time Series.
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6.  ROOM TEMPERATURE MEASUREMENTS 

Room temperature measurements were made during the WHOTS-7 and HOT-224 salinity measurement run using a 
Seabird microcat (SBE-37) placed on a bench in the middle of the room. The instrument was set to sample every 10 
seconds and Figure 4 shows the time series of temperature for the run. Temperature over the course of the run is seen to 
remain within the desirable limits of +1°C and -2°C from the Autosal bath temperature of 24°C with a mean temperature 
and standard deviation of 22.68°C ± 0.74°C. Figure 5 shows a similar time series of temperature but includes drift 
estimates for the secondary standards and 224-standards for the WHOTS-7 and HOT-224 salinity run. The temperature 
can also be seen to rise from its diurnal low point in the morning at the start of each session. The temperature can also be 
seen to rise from its diurnal low point in the morning at the start of each session. Temperature generally rises throughout 
the day to a maximum, followed by cooling during nighttime hours when the building is not occupied. 

The mean temperature for the WHOTS-7 and HOT-224 salinity run and for each session is shown in Table 8 along with 
the standard deviation, minimum and maximum temperatures. Only six sessions listed in Table 8 and Figure 4 and nine 
sessions are listed in sections 2a and 2b. Refer to the previous explanation from section 2a for explanation of the 
discrepancies between the session numbers. No salinities were run on Thursday August 12th, 2010 because the room 
temperature had exceeded the 25°C limit for running salinities according to another thermometer in the room.  

Table 8: Room temperature session statistics during the WHOTS-7 and HOT-224 salinity run

Session Day
Mean Temperature

(°C)

Standard 
Deviation

(°C)

Minimum 
Temperature

(°C)

Maximum 
Temperature

(°C)
1 1 22.01 0.74 21.88 22.08

2, 3 2* 22.88 0.12 22.55 23.04
4, 5 3* 22.69 0.24 22.11 22.98
6 4 23.35 0.47 22.36 23.92
7 5 23.88 0.15 23.48 24.08

8, 9 6* 22.66 0.30 22.15 23.19
Total 22.68 0.74 21.17 24.88

*Split into two different sessions during the WHOTS-7 and HOT-224 salinity processing run.
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Figure 4. Room Temperature in Lab 427 measured with an SBE-37 during the WHOTS-7 and HOT-224 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.  Critical limits are shown with black horizontal dotted lines, 
+1°C and -2°C of the Autosal bath temperature of 24°C.  Measurements of secondary standard are also shown over the 
course of the WHOTS-7 and HOT-224 salinity run (brown circles). 
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Figure 5. Room Temperature in Lab 427 measured with an SBE-37 during the WHOTS-7 and HOT-224 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 dotted lines, 
+1°C and -2°C of the Autosal bath temperature of 24°C.  Measurements of secondary standard (green diamond) and 
WHOTS-7 and HOT-224 standard samples (red circle) are also shown over the course of the WHOTS-7 and HOT-224 
salinity run. The red and green dotted lines show the drift over time for the secondary standards and WHOTS-7 and 
HOT-224 standards. NOTE: A decreasing line shows an increase in salinity and an increasing line shows a decrease in 
salinity. 
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