Update of bottle oxygen data 
(November 26, 2013)
We have conducted the inter-laboratory comparison of the standard potassium iodate solution between JMA and Japan Agency for Marine-Earth Science and Technology (JAMSTEC) in order to ensure the comparability of dissolved oxygen concentration in sea water since 2010. Moreover, we also conducted the inter-laboratory comparison of the standard potassium iodate solution between JMA and Scripps Institution of Oceanography (SIO) on board R/V Melville in May 2013. Table 1 shows pure KIO3 reagents used in each laboratory.
The results of inter-laboratory comparisons are summarized as follows. The standard potassium iodate solution made by Merck reagent shows a systematic difference to the solutions made from Wako reagent and Alfa Aesar reagent. On the other hand, the standard potassium iodate solution made by National Metrology Institute of Japan (NMIJ) reagent has no significant difference to the standard solutions made from Wako reagent and Alfa Aesar reagent (Table 2 and Figure 1). 
The measured normality of standard potassium iodate solution made by Merck reagent based on the nominal normality of NMIJ reagent is higher (0.26±0.12%) than the nominal normality (Figure 2). From t-test, this difference is significant. Thus, the normality of the standard potassium iodate solution made by Merck reagent should be corrected by the factor as 1.0026 from the result of the inter-laboratory comparison studies conducted by JMA.
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Table 1. List of pure KIO3 reagent used in each institution

	Institution
	Company
	Lot.
	Purity (%)

	JMA
	Merck
	62404E
	99.75 (2010–2011)

	
	
	92404G
	99.74 (2011–)

	
	NMIJ
	CRM 3006-a
	99.973 (2012–)

	JAMSTEC
	Wako
	EPR3227
	>99.95

	SIO
	Alfa Aesar
	B05N35
	99.4 – 100.4


Table 2. The results of standard potassium iodate solution inter-comparison
	Date
	measured
(N)
	Nominal
(N)
	Uncertainty* 

(N)
	Ratio (measured/nominal)

	(1) normality of the standard potassium iodate solution made by Wako versus Merck at JMA

	2010/5/23
	0.009985
	－
	0.000008
	－

	2010/5/29
	0.010004
	－
	0.000007
	－

	2010/12/18
	0.009983
	－
	0.000009
	－

	2011/6/22
	0.009981
	0.010014
	0.000013
	0.9967

	2011/6/22
	0.009978
	0.010014
	0.000013
	0.9964

	2011/6/22
	0.009986
	0.010014
	0.000012
	0.9972

	2011/6/22
	0.009981
	0.010014
	0.000012
	0.9967

	2011/6/22
	0.009984
	0.010014
	0.000013
	0.9970

	2011/6/22
	0.009988
	0.010014
	0.000012
	0.9974

	2012/5/28
	0.009993
	0.010009
	0.000008
	0.9984

	2012/5/28
	0.009986
	0.010010
	0.000009
	0.9976

	2012/5/28
	0.009989
	0.010012
	0.000008
	0.9977

	2012/5/28
	0.009986
	0.010012
	0.000009
	0.9974

	2012/5/28
	0.009989
	0.010012
	0.000008
	0.9977

	2012/5/28
	0.009990
	0.010012
	0.000008
	0.9978

	2013/6/10
	0.009976
	0.010002
	0.000009
	0.9974

	2013/6/10
	0.009979
	0.010002
	0.000009
	0.9977

	2013/6/10
	0.009974
	0.010002
	0.000009
	0.9972

	Mean ratio of the measured normality versus the nominal normality = 0.9974 ± 0.0005

	(2) normality of the standard potassium iodate solution made by Wako versus NMIJ at JMA

	2012/5/28
	0.010015
	0.010009
	0.000008
	1.0006

	2012/5/28
	0.010008
	0.010010
	0.000009
	0.9998

	2012/5/28
	0.010012
	0.010012
	0.000008
	1.0000

	2012/5/28
	0.010008
	0.010012
	0.000009
	0.9996

	2012/5/28
	0.010011
	0.010012
	0.000008
	0.9999

	2012/5/28
	0.010013
	0.010012
	0.000008
	1.0001

	2013/6/10
	0.010001
	0.010002
	0.000009
	0.9999

	2013/6/10
	0.010003
	0.010002
	0.000010
	1.0001

	2013/6/10
	0.009999
	0.010002
	0.000009
	0.9997

	Mean ratio of the measured normality versus the nominal normality = 1.0000 ± 0.0003

	*: The standard uncertainty estimated theoretically by precision of burette, etc.
Table 2. (Continued).

	Date
	measured
(N)
	Nominal
(N)
	Uncertainty** 

(N)
	Ratio (measured/nominal)

	(3) normality of the standard potassium iodate solution made by Merck versus Wako at JAMSTEC

	2010/7/14
	0.009976
	0.009955
	0.000003
	1.0021

	2010/7/14
	0.009990
	0.009972
	0.000003
	1.0018

	2010/7/14
	0.009990
	0.009972
	0.000003
	1.0018

	2010/7/14
	0.010002
	0.009977
	0.000003
	1.0025

	2010/9/3
	0.009994
	0.009967
	0.000003
	1.0027

	2010/9/3
	0.009979
	0.009952
	0.000003
	1.0027

	2011/5/30
	0.010250
	0.010233
	0.000003
	1.0017

	2011/5/30
	0.010168
	0.010154
	0.000003
	1.0014

	2011/5/30
	0.010017
	0.010001
	0.000003
	1.0016

	2011/5/31
	0.010573
	0.010546
	0.000003
	1.0026

	2011/5/31
	0.010571
	0.010546
	0.000003
	1.0024

	2011/5/31
	0.010856
	0.010840
	0.000003
	1.0015

	2012/4/24
	0.010168
	0.010148
	0.000003
	1.0020

	2012/4/24
	0.010049
	0.010031
	0.000003
	1.0018

	2012/4/24
	0.010050
	0.010031
	0.000003
	1.0019

	2012/4/25
	0.010112
	0.010094
	0.000003
	1.0018

	2012/4/25
	0.010189
	0.010162
	0.000003
	1.0027

	2012/4/25
	0.010018
	0.010001
	0.000003
	1.0017

	2013/5/21
	0.010010
	0.009989
	0.000003
	1.0021

	2013/5/21
	0.010012
	0.009989
	0.000003
	1.0023

	2013/5/21
	0.010006
	0.009989
	0.000003
	1.0017

	2013/5/21
	0.010014
	0.009990
	0.000003
	1.0024

	2013/5/21
	0.010011
	0.009990
	0.000003
	1.0021

	2013/5/21
	0.010002
	0.009990
	0.000003
	1.0012

	Mean ratio of the measured normality versus the nominal normality = 1.0020 ± 0.0004

	(4) normality of the standard potassium iodate solution made by NMIJ versus Wako at JAMSTEC

	2012/4/25
	0.009997
	0.009997
	0.000001
	1.0000

	2013/5/19
	0.009995
	0.009994
	0.000001
	1.0001

	2013/5/19
	0.009994
	0.009994
	0.000001
	1.0000

	2013/5/19
	0.009980
	0.009994
	0.000001
	0.9986

	2013/5/21
	0.009981
	0.009994
	0.000001
	0.9987

	Mean ratio of the measured normality versus the nominal normality = 0.9995 ± 0.0008 

	(5) normality of the standard potassium iodate solution made by Merck versus Alfa Aesar at SIO

	2013/5/10
	0.010023
	0.009996
	0.000003
	1.0027

	2013/5/10
	0.010062
	0.010033
	0.000003
	1.0029

	2013/5/10
	0.010050
	0.010033
	0.000003
	1.0017

	Mean ratio of the measured normality versus the nominal normality = 1.0024 ± 0.0006

	**: The standard uncertainty by gravimetric method
Table 2. (Continued).

	(6) normality of the standard potassium iodate solution made by NMIJ versus Alfa Aesar at SIO

	2013/5/10
	0.009994
	0.009994
	0.000001
	1.0000

	2013/5/10
	0.009990
	0.009994
	0.000001
	0.9996

	Mean ratio of the measured normality versus the nominal normality = 0.9998 ± 0.0003
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Figure 1. Results of standard potassium iodate solution inter-laboratory comparison among JMA, JAMSTEC and SIO. Black (Gray) closed circles denote measured/nominal ratio of Wako (Merck) versus Merck (Wako), and black (gray) closed diamonds denote measured/nominal ratio of Wako (NMIJ) versus NMIJ (Wako). Gray open circles (diamonds) denote measured/nominal ratio of Merck (NMIJ) versus Alfa Aesar.
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Figure 2. Results of inter-comparison between Merck and NMIJ. Upper panel shows measured/nominal ratio of Merck versus NMIJ for each standard potassium iodate solution batch serial, and lower panel shows the histogram of its ratios.
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