
Several changes were made to the HOT CTD and bottle data since the data was sent to WHPO.  
Details of these corrections are described below.  In summary these were:

• HOT 1-22 CTD and Bottle to correct for plastic bottle evaporation.
• HOT-23 CTD recalibration after ignoring a few suspect bottles.
• HOT-4 CTD and Bottle to correct bottle salts by using the IAPSO standards instead of the 
   sub standard.

Plastic Bottle Evaporation Rate __________________________________________

Plastic bottles were used on HOT 1-22.  Sean Kennan lab tests indicates that the plastic bottles 
evaporates at a rate of 0.071 mPSU per day (2.15 mPSU / year) (See Sean Kennan’s report).
 
  Cruise # of days between Correction 
            No.      cast and analysis (mPSU)

1 8 0.56
2 13 0.92
3 19 1.35
4 16 1.14
5  (no bottles for "deep" cast) 0.64
6 22 1.56
7 19 1.35
8 not deep enough
9 15 1.07
10 13 0.92
11 13 0.92
12 57 4.05 
13 28 1.98
14 18 1.28
15 16 1.14
16 12 0.85
17 15 1.07
18 14 0.99
19 13 0.92
22 25 1.78
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The average correction is 1.29 mPSU.

HOT-13’s deep salts supports this evaporation theory.  The HOT-13 deep salts are saltier than 
other cruises (>1mPSU) (Figures 1) and the analysis was done almost a month after the data was taken.  
The correction was applied from HOT 1-22 CTD deep cast for the purpose of this plot (Figure 2). 

Arnold Mantyla in his data quality evaluation of the first year’s data indicated that the HOT 
deep salinities were ~2-3 mPSU higher than historical data.  He further pointed out that "Higher results 
are not unexpected for stored samples run at a later date, particularly for samples stored in plastic 
bottles.".

The salinity evaporation issue was discussed in the HOT year one data report on page 11 
(Section II.B.1 Salinity).  The data suggests a change of 1 mPSU per month (+ 2.8 standard deviation).  
We now believe the HOT-4 data analyzed on the 16th of March 1989 was incorrectly adjusted for the 
minisal drift (details can be found under the HOT-4 section).  The values were updated (Figure 3).  The 
newly computed mean drift is 0.084 per day (2.55 mPSU / month).  This is additional evidence that 
the samples in plastic bottles drift on the order of 2-3 mPSU per month.

HOT-23 _______________________________________________________________

 After correcting all the deep curves for evaporation, HOT-23 now was the saltiest.  After 
removing a few outliers, a bottle that was leaking when opened and a couple of bottles from station 7 
(a near by station), HOT-23 was recalibrated.  Figures 4a, 4b & 2 were from before the re-calibration 
and figures 5a-5b & 6 are the results of the re-calibration.

HOT-4 _______________________________________________________________

The HOT-4 deep CTD salinity data was fresher than any of the other CTD casts (HOT 1-36) 
by more than 1mPSU (See Figure 6).  Two reason were found to explain this difference.  First the 
bottles did not fall on top of the CTD down cast, because the up cast was ~.5mPSU saltier than the 
down cast.   Secondly the sub standard used to correct the drift of the Minisal over corrected the 
IAPSO standard reading at the end of the run by 3.2mPSU.

The up and down cast of the HOT-4 deep CTD cast (Station 2 Cast 4) was separated by more 
than .5mPSU.   By changing the conductivity drift rate from -13.0x10-8 (Sm-1) s-1 to -16.6x10-8(Sm-1) 
s-1, the gap between the up and down cast collapsed except of a section at the very bottom.  The CTD 
data was reprocessed using the new drift rate.  Figure 7 shows the effect of changing the drift rate for 
the entire cast and the deep section.

The Minisal’s drift was originally corrected using a sub standard (see Figure 8).  The sub 
standard was an ordinary sample measured 4 times.  Each time the sample read saltier.  By the end of 
the short run the drift was 5.2mPSU which is large according to Ted Walsh.  The IAPSO standard read 
35.0000 at the start of the run and 35.0020 at the end.  If one believes the IAPSO standard this comes 
out to only a 2mPSU drift.  I  talked to Ted Walsh on August 18, 1992 about the possibility of there 
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being an over correction.  He agreed that it looks like they did the calculation incorrectly.  He now 
believes the IAPSO standard is the superior way to correct for the instruments drift.  They have found 
that unlike a regular sample, the IAPSO standard does not change after several readings because it is 
covered with paraffin at all times.  He suggests we go ahead and recompute the drift linearly using the 
IAPSO standard.  We made the correction to the  bottles (Figure 9).

Fernando Santiago-Mandujano recalibrated the CTD salinity (See Figure 10).  Although many 
deep bottles fall to the left of the CTD curve, the shallower bottles offset this by being slightly saltier 
than the CTD.  Figure 11 shows the CTD-bottle relationship for the entire cast.  HOT-4 deep cast now 
is in the middle of the other deep casts (See Figure 12).  The deep sections plots also show HOT-4 in 
the "normal" range (See Figure 13a-13d).
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