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1. BACKGROUND

CESREM was created as a forum for both users and producers of
reference naterials to jointly identify priorities for new reference material s
and to define efforts for producing them

GESREM Accomplishments:
(i) Catal og of reference materials - global perspective

(ii) Two reference materials conposed of honpgeni zed nussel tissue; one
to be certified for trace netals, the other for organochlorine and
ot her hydrocarbons.

(iii) wor kbook on proper use of reference naterials.
Purposes of the workshop:

(i) review current status of availability of reference materials for
inorganic nutrients in seawater, marine algal pignents, marine
al gal bi ot oxi ns;

(ii) devel op appropriate coll aborations t hat may accel erate
availability of needed reference naterials;

(iii) identify specific actions that the sponsors should take to further
the availability of new reference materials.

2. TOPICAL REPORTS
2.1 | NORGANI C NUTRI ENTS | N SEA WATER

Don Kirkwood gave a brief history of the ICES nutrients
i nterconpari son exercises fromthe md-1960s to the present, with particular
reference to the materials that were used as test sanples.

The first two exercises involved a snall nunber of research
vessels, nmainly fromBaltic countries. These net by private arrangenent and
exchanged freshly-drawn seawater sanples which were analyzed al nost
i mediately afterwards in on-board | aboratories.

Interest in these activities was growing and in 1970 a | aboratory
based exercise involving 45 | aboratories worl dwi de was organi zed. Recogni zi ng
the problens of instability of natural seawater, standard sol utions prepared
by the Saganmi Chemical Research Center (Japan) were used as the test
materi al s.

There was a long gap after NUTS I/C 3, but for NUTS I/c 4, Kirkwood
and Aminot (1991) decided they should aimfor nore realismby using nmaterials
that had at |east began their life as natural seawater. One of the sanples
they used was a deep-water sanple fromnear Greenland, sinply bottled w thout
any treatnment, and although this naterial has since been shown to have only a
limted stability, it proved to be reasonably satisfactory for the purpose and
duration of that exercise.

Sampl es of naturally depleted shelf seawater were al so included.
These contained nutrients concentrations below the detection limts of nost
techni ques, and were very useful in identifying biased results.

The nost successful sanple in terns of indicating the way forward
to the eventual production of a reference material was a natural shelf-seas
water that was filtered, bottled in glass, then heat-sterilized in
an autoclave. This sanple showed excellent stability for nitrate and only a
smal | problem for phosphate, nanely that prolonged storage gives rise to
gradual dissolution of silicate fromthe glass bottle with simultaneous rel ease
of the small but significant phosphate inmpurity concentration naturally
present in the glass.

In the interim between NUTS I/C 4 and 5, further work by Am not
confirmed that amonia and nitrite concentrations could be stabilized by the
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sane procedure but the di sadvantage renai ned that because the process invol ved
gl ass bottles, silicate could not be included in the range of deterni nands
st udi ed.

The NUTS I/c 5 sanples were distributed around the end of 1992 and
132 | aboratories submtted results. A conplete analysis of the data is
contained in a draft report submtted to the |CES Marine Chemistry Wrking
Qoup in February, 1994 at | FREMER, Brest, France. It is anticipated that |ICES
will publish the full report in its Cooperative Research Report Series, and all
participants will be on the mailing list for the next exercise of this kind
probably commencing in [ate 1996.

To date participation in these exerci ses has been free of charge,
but as their scope and size continue to increase financial support may be
necessary to ensure their continuance. Particular thanks are due to | FREMER
for their support for the devel opnent of techniques for the production of the
necessary reference materials, full details of which will be included in the
NUTS I/C 5 report. Kirkwood reiterated the intent of I1CES to continue its
series of nutrient interconparisons, and that the current organizers (Am not,
Ki rkwood) wanted to ensure participation on a global basis. He adnitted there
were limts to the nunber of Jlabs that could be handled. The | ast
i nterconparison had 132 |abs, the next (perhaps in 1996) wll probably have
200. These efforts cannot be counted on as a source of reference naterials for
general use.

Shier Berman described a material that his organization (NRC
Canada) hopes to nake available as a certified reference material in the near
future. Hs water is fromthe Nova Scotian shelf from 200 mat a total depth
of 250 m The water has been "treated" (not chemically) but for comercial
reasons the nature of the treatnent cannot be disclosed at this stage.

Stability studies have been carried out over approximately 18

nont hs. Despite sonme instrunental problens that initially suggested sone
instability, there is now reason to believe that the material has the required
stability. Approxi mate concentrations are: phosphate 1.6, nitrate 20,

silicate 15 and ammonia 1.5 micronole/1. Salinity is 34.8 psu.

The product will be packaged in high density polyethyl ene. He
asked for the groups' advice on package size, and was informed that 50 m would
probably be the nost generally suitable. Berman stated that a second |arge
sanple will be collected and processed, and submitted for certification.
Unanswered questions are: can storage for at least 3 yrs be obtained; what is
optinmal sanple treatnent? Berman noted the need a second, independent, method
for the certification process. The group suggested that a deep water (2000 m
sanpl e shoul d be obtained as well.

Paul Ri dout described a product which his organization (Ccean
Scientific International) has al ready been marketing formsonme nonths. It is
a North Atlantic surface water, naturally low in nutrients, which has been
allowed to stand for several nonths in a polyethylene storage tank in sunlight
to encourage further natural depletion of nutrients. This water is then
filtered and is currently available in 1 liter polyethylene bottles.

It is described as Low Nutrient Seawater (LNS) and the foll ow ng
i nformati on on concentrations is given: phosphate Iess than 0.05, silicate
less than 1.00, nitrate less than 0.08, nitrite less than 0.05 micronole/l. The
product is described as being suitable for use as a matrix for the preparation
of working calibration solutions for the determination of nutrients and
it is particularly convenient for those |aboratories which analyze seawater
sanples infrequently and do not wish to go to the trouble of producing their
own LNS in bulk, as is customary in nore oceanographically oriented
| aboratories. It is also useful for testing the analytical set-up by searching
for biases due to presence of salt.

Bath Bernman and Ridout indicated they woul d wel cone the support of
vol unteer | aboratories prepared to assist themin further stability studies and
several attendees indicated their wllingness. Both agreed to act as
coordi nators for the data produced by these volunteers on their respective
materials, and report back to GESREM at a later date. (Not e: Ccean
Scientific International has begun testing a natural sea water reference
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material. The origin and treatnment of this material is not known, but it is
avail able to expert |aboratories for evaluation purposes.)

2.2 MARI NE ALGAL TOXI NS

Mchael Quilliam stated that NRC Canada has nade good progress on
toxin standards and reference nmaterials, having now produced certified
calibration solutions for donmoic acid (DACS-1B), okadaic acid (OACS-1), and
four PSP toxins @ saxitoxin, neosaxitoxin, GIX2 and GIX3 (PSP-1), and
certified nussel tissue reference materials for domoic acid (MJS-1) and DSP
toxins (NUS-2). NRCw Il continue to work on addition of GIX1 and GIX4 to the
PSP-1 calibration solution package; production of MJS-3, a nussel tissue
reference material for PSP toxins; and possibly production of a DTX1l certified
calibration solution.

He suggested that we should explore the interest and feasibility
of plankton reference materials (e.g. N tschia pungens or Gymmodi ni um brevis)
that nmight serve a dual purpose as both a toxin and pignent reference
mat eri al . Experinments to determine the stability of different types of
preparations (e,g. thermally stabilized Iliquid slurry, or Iyophilized
material) would have to be conducted. NRC night be approached for this study.

There is a need to continue inprovenent of quantitative anal ytical
nmet hods for toxins in 'general. An AQAC collaborative study is being conducted
an donoic acid analysis and it is possible that sinlar projects on DSP and PSP
toxi ns m ght be conduct ed.

The proposed MJS-3 reference material for PSP toxins nay be put
t hrough an interconparison exercise first. This could help to evaluate and
i nprove avail abl e anal ytical nethods as well as assist in the certification of
the material

The state of the art for other toxins (ciguatoxins, naitotoxins,
brevetoxins, etc) appears to be insufficient at this time to consider
preparation of reference materials. Preparative isolation of sufficient
gquantities of toxins wll be required. Possi bl e collaborati on between
or gani zations should be explored (e.g. NMFS and NRC for calibration solution
of ci guatoxin).

Di ssem nation of information on nethodol ogies is inmportant, and
i ncl udes such avail able routes as AQAC, | UPAC, GESREM NRC Technical Reports,
etc. News groups on an electronic mall system or bulletin boards would be
useful. Better use of the Harnful Al gal News should be expl ored.

2.3 MARI NE ALGAL Pl GVENTS

Rodger Dawson reported on recent discussions between hinmself and
scientists at N ST regarding devel opnment of reference materials for algal
pignents. The NIST is expanding its efforts on pignments in foods and mi ght be
able to take on sonme aspects of the marine pignent needs. Sever al
exploratory studi es were defined, to be undertaken as tinme pernmits. A sanple
of Sargassum from near Bernuda has been anal yzed by Dawson and found to have
a pignent suite of interest. Dawson stated that the final report froma SCOR
wor ki ng group on pignents would be out shortly. Once available, a conmunity-
based set of priorities would be established that could be used to guide the
preparation of pignent reference materials.

3. CLOSING DISCUSSION

In those cases where a "certification" is based on a specific
anal ytical nmethod, rather than the preferred two independent nethods, the
wor kshop agreed that a conplete description of the analytical method used for
the certification should be widely available. The publication of reference
nmet hods was suggested as an additional responsibility for GESREM Thi s
publication should not take the place of the peer-reviewed literature or
publication of methods validated by collaborative studies (i.e. AOAC, ASTM,
but should be a description of nethods actually used in the certification
process. It was agreed that this proposed new responsibility would be brought
bef ore the sponsoring organi zati ons for consideration
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