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Abstract − Nutrients have been measured since the very earliest days of scientific ocean observations, back in the late 19th century. Accordingly, nutrients have 
a long history of measurement, which thus implies that plenty of data exists worldwide, and if so then it would be a great advantage for studies of ocean 
climate changes. However, studies on ocean climate changes based on nutrient data have hardly been made. This is because historical nutrients data sets have 
poor internal and external comparability, i.e., it is difficult to compare data collected by one laboratory with data from a similar oceanic area collected by others. 
In order to improve this comparability, it is important to analyze nutrients and obtain results that are based on certified nutrient reference material (CRM’s). 
Although a few CRMs for nutrients have been developed and been proved in the past, unfortunately they are not in widespread use. Therefore as an activity of 
the SCOR Working Group 147 we will aim to distribute a range of different concentrations of CRM’s worldwide. 
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No. Level and 
seawater 

Resource 
seawater Bottling Certification 

1 Low in Atlantic 
(Lot. CE) NIOZ 29th Oct. 2015 15th Sep. 2016 

2 
Middle in 
Atlantic 
(Lot. CI) 

NOT yet Not yet fixed Not yet fixed 

3 
Middle in 

Pacific 
(Lot. CG) 

JAMSTEC/Yaizu 21th Apr. 2016 Jan. 2017 

4 High in Pacific 
(Lot. CF) JAMSTEC 15th Dec. 2015 15th Sep. 2016 

5 High in Atlantic 
(Lot. CH) NOT yet Not yet fixed Not yet fixed 

Distribution of CRMs by JAMSTEC  − The CRM’s will be sold and 
distributed by JAMSTEC and produced on a commission basis by the General 
Environmental Technos (KANSO) company in Japan. Previous commercial 
batches of KANSO CRM’s have already been shown to be stable and have 
been analyzed by many laboratories as part of repeated global inter-
comparison studies, and they have been shown to work well in improving 
analytical comparability. We intend to produce 5 nutrient concentration 
variations of CRM’s (Table 1) to meet requests received from the world 
ocean community through a questionnaire conducted in 2015. 

Table 1. CRMs to be distributed 

Buyers  Seller (JAMSTEC) 

1. Opening of web site for 
distribution on JAMSTEC’s 
homepage. 

2. Visit the homepage, and 
send request  for estimation 
by email. 3. Receipt of email  

4.  Send quotation and 
order form to users by 
email. 

5. Confirm the quotation, 
and send order form by 
email attachment if no 
problems in the quotation. 

6. Receipt of order form.  

Estimation 

Order Bargain! 

7. Send how to make a  
payment by email. 

8. Make a payment by 
credit card through URL 
designated by email. 

9. Confirmation of 
payment 

Payment 

10. Shipment 11. Receipt of CRMs 

Flow of fare-paid distribution of CRMs  

     JAMSTEC have already collected 1000 litres of deep Pacific water early in 
2016, which will be the source seawater for #3 and #4 CRM production 
(High and Middle Pacific). The source water was UV sterilized onboard the 
research ship, and sent back to Japan for autoclaving, checking and bottling 
on land. The Royal Netherlands Institute of Sea Research, NIOZ, have 
provided Atlantic surface seawater for #1 CRM (Low Atlantic) production. 
This has been shipped to Japan and is now also autoclaved and being 
prepared. For the specific method, see our relevant poster in this cluster: 
Comparability of oceanic nutrient data: Methods of certified reference 
material (CRM) production and certification for reference materials for 
nutrients in seawater (RMNS) by Kitao et al. 
     There is a newly developed sterilization unit which will be sent to 
Plymouth Marine Laboratory (PML) UK, and the Atlantic High and Middle 
concentration waters will be collected late 2016 or early next year, and 
again will be shipped to Japan for autoclaving and processing.  
     The website for distribution of CRM’s will be opened on JAMSTEC’s 
homepage (Fig. 1), making the CRM available for sale and distribution on 
demand from customers. 

Photo 1. Atlantic surface 
seawater provided by NIOZ. 

Photo 2. Newly-developed 
sterilization unit. It is still under 
development as of Sep. 2016. 

Fig. 1 The website (top page) for distribution of CRM, 
opened on JAMSTEC’s homepage (tentative). 
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