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PROGRESS PC . 3
INTERCALIERA OF LYTI THO

N INE EMNVIRORMENTAL SAMPLES

nternation aboratory of Mar activit

incipality of onaco

Jun 1976
Trace ment surements Oyst Homogenate (MA- -1)
Duri h ast fi  years several ercalibration exercises of
nuclide surements on marine environmental samples have e

by t Momaco Laboratory. Under the financial support of UNEP a new programme
of intercalibration in trace element analysis of marine environmental samples
was started in 1975. As a first step, in the framework of this new programme,
an intercalibration exercise on an oyster homogenate MA-M-1 was carried out
during the period of 1975-1976.

Approximately 2000 kg gross weight of oysters were collected in the
vicinity of S&te, France, the soft parts (140 kg) were dissected and freeze-
dried, powdered, sieved and homogenized. After testing the homogeneity, the
sample was divided and packed into glass bottles of 30 g-capacity and these
were sent to 113 laboratories. To date the results of 67 laboratories have
been received. A list of the laboratories varticipating in the present

intercalibration exercise is given as an Annex.

1. Results reported
| Although the determination, detection or atteﬁpts at detection were made
for more than 50 elements, only the results reported on 14 selected trace
elements, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Ag, Cd, Sb, Hg and Pb are
compiled in Tables 1, 2 and 3. Teable 1 includes the results of Cr, Mn, Fe,
Co, Ni, Table 2 those of Cu, 2n, As, Se, Ag, and Table 3 those of Cd, Sb, Hg
and Pb. In each table abbreviated descriptions of the analytical methods used
are also given. Although the results of 67 laboratories have been received to
date, the results of only 60 laboratories had beer compiled in this preliminary
report. In compiling the data the following procedures were adopted:
a) All values given in Tables 1, 2 and 3 were taken from the original
reports of the participants with as little change as possible;
significant figures of the values given in the tables are identical

to those of the data reported by the participants.
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b) In cages vhere the @ata el apparantly hean renorred on the frecze-
dried weight basia, thesc were normalized to those based on the oven-
dried weight at 105-110°C, using a factor measured at Monaco
immediately before the dispatch.

c) 1In cases wherc laboratories hard not given lahoratory averages for

‘ their individual measurements, arithmetical averages cof the
individual data wecre calculated and presented in the tables.

d) Thc associated errors of the measurements were reported either in
absolute values or in percentages. The percent errors are given
in parentheses in the takles.

e) In casecs where laboratory averages were calculated at Monaco,
associated errors for these averages were computed on the basis of
the errors given for individual data when two or threce data had
been reported for one element; where four cr more data were
available for calculating the average, stardard errors were computed
from the individual data reported.

Although the compilation of results were madce cnly on the 14 selected
elements, results were reported on many other elements. The concentrations
or presence of the following additiondl 29 elements were reported at lcast
by one laboratory:

Li, B, ¥, Na, Mg, Al, Si, S, C1, K, Ca, Se¢, Ti, V, Br;, Bb, S», 4o,

Sn, I, Cs, Ba, La, Cc, Smy W, Au, Th, U.

The following clements were reported 25 "not detected" or as less than
the limits of dctermination for the methods employed:

Be, Ga, Ge, Zr, In, Eu, Tb, Lu, Hf, Ta, Bi.

The zompilationm of the results reported for those clements, mot given in

the present report, will be presented later.

2. Summary of the data

Tables 4, 5 and 6 show ranges and preliminary overall averages of the
results reported by the €0 laboratories. In order to reject ocutlying data,
Chauvenet's and Dixen's tests were employed., The average values obtained
for the data accepted by these statistical tests are glso presented in Tables
4, 5 and 6.

As can be scen from these tables, the ranges of reported values are
extremely wide for scme clements; the maximum to minimum value ratios apnroach
1000 for Mn and Sb and 2000 for Fe, 2n, As and Ag. tHevertheless, the degrec

of scatter of the dota, indicated by percentage standard errors associated



—3_
with the overall averages is not exceesively large for the mzjority of the
elements listed. If an arbitrary value of 10Z standard‘crror is chosen as
a measurc for less scattered data, the measurcments of the elements Mn, Fe,
Cu, Zn, As, Se, Ag and Cd fall into the less-than—]0Z category. If we
consider 507 standard error as a lower limit of the high degree of scatter,
the measurements of Cr and S0 exceed this limit. The degree of scatter for
the measurements of Co, Wi, Hg and Pb is considered as medium (standard
crrors betwveen 10 and 507). Similar trends arc observed for the standard
errors of the average valucs computed after rejecting oﬁtlying data by
applyving Chauvenet's or Dixon's test, although the scatter of the data was
considerably reduced by such recjection. There was a tendency for Chauvenet's
test to reject more values than Dixon's. In any case, these observations
suggest that the average values obtained after rejecting outlying values for
the 8 elements in the less—than-107~standard-error category mentioned above
can be regarded as the ''consensus values” in the present intercalibration.
It is reasonable to consider that these "coascnsus values" closely approach
the actual conecentrations of Mn, Fe, Cu, Zn, As, Se, Ag and Cd in the present
sample. For the remaining 6 elements, Cr, Co, Ni, Sb, Eg and Ph, the corres-
ponding average values should not be considered as the "consensus values"
without reservation, due to the wider scatter of the data reported. Considering
the difficulties involved in Pb analyses as well as the avoidance of
contanination during analysis, any average valuc presented in Tabklce 6 for Po

should not be regarded in any sense as representative.

3.  Analytical methods used

In Tibles !, 2 and 3 only abbreviated descriptions of the anzlvtical methods
adopted by the participating laboratories are given. These show onrly the type
of anmalytical methods used but do not indicate the variety of the procedures
involved in each type of analytical method, i.e., atomic absorption spectro-
photometry, neutron activation analysis, etc. A detailed survey of analytical
methods with a view to correlaring analytical procedures with the quality of
the data obtained is in progress and the result of this survev will be availablc
in the future. As a first step for correlating analytical methods used with the
data reported, the results obtaincd by atomic absorotion spectrometry (AAS) are
compared with thosc obtained by neutron activation analysis (MAA) in Table 7 for
9 szlected elements, Cr, Mn, Fe, Cc, Cd, Zn, Ag, Cd and Hg. The nuwmber of
reported results was insufficient to apply this comparison to other trace elements.
Disregarding differcences in detailed procedures existing emong individual

laboratories which used the same method, averages of the rcsults obtained by each
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technigque were calenlated sfter rejecting cutlyimyy data by applying Chauvenct's
test. As can be secn in Table 7, the agreement between the averages nbtained

for f£AS and NAA 1s good for 6 elements, Mn, Fe, Cu, Zn, Ag and Cd, all of which
could be assigned “'‘consensus valucs'. This shows that both AAS and NAA give
similerly rcliable results for thesc elements at the concentraticn levels in

the present sample. For the remaining elements, Cr, Co and Hp, it is reasonable
to assume that the average values for YAA are closer to the actual concentrations,
considariig the fact that the AAS technique tends to produce systematically

higher results for these elements.

The code nmumber of your laboratory is 5



TABLL 1

RISULTS OF Cr, kn, Ps, Co AND Ni MEASURIIENTS ON OYSTER SANPLE MA-¥-1

BY DIFFERENT LABORATORIES ( /ug/g-dry matter at 105-110 C)

gg‘fe Method C }n Fe Co Ni
1 NAA - - 3 o+ 12 0.2% + 0.011 -
2 NAA - - 270 + 14 0.323 + 0.003 <15
3 IDMS - - - > =
4 AaS - - - N.D. N.D.
3 FLN - - - = -
5 NAA - 0.094 +(28%) 0.21+(40%) - -
é NAA - 75 + 6 - - -
y AAS-ESM ~ 75.8 300 - 6.69
ESK 2.06 - - <3 -
8 AAS - 68 +3 220 + 13 = =
SPx - - - - -
9 ASV - - - - -
10 AAS 4.36 #(50k) 63.4 +(20%) 244 +(20%) = -
13 NAA - - - - -
12 NAA 0.304 + 0.03 = 281.8 + 38.9 0.44 + 0.063 -
13 NAA(chenm) - 68.2 + 1.5 - -
NAA(inst) 0.86 - 294.1 0.43 -
14 AAS ¥.D. 78 + 1.60 360 +17.82 5.7 +0.77 6.9 +0.95
15 NAA <2 58 +3 320 + 30 0.37 + 0.04 <20
16 XRF - 42.9  +(10%) 243 +(10%) - -
17 AAS 2.0 +(10%) = w - 1.7 +(10%)
XRF <5 80 +(20%) 290 +(2ok) <2 <5
NAA 0.44 + 0424355 300 + 80 0.33 + 0.03 -
18 ASV - - - - =
19 XESH s 0.0207 0.0870 - -
20 AAS 1.1 +0.2 585 +1.2 312 412 1.45 + 0.4 2.35 + 0.4

L3
Relative value : Ratio te Zn ooncentration.

N.D. : Net detected or not determined due to too low concentration.



TABLE 1 (continued)

Code :

o Method Cr ¥n Fe Ce 258

21 AAS - 74 +(0.2%) 308  +(0.9%) - =

22 NAA - - - - -

23 AAS - - - - -

24 AAS 1.6 +(10%6) 75 #(106) 438 +(10%) - 1.7 +(10%)
NaA 0.43 #(25%) 75 +(104) 305  «(15%) 0.39 +(10%) -
BESM - 110 510 - -

25 NAA - - - ~ -

26 AAS - - - - -

27 RF - 45 + 18 117 + 12 - -

28 NAA - 71 +(1%) 348  +(5%)  0.32 +(5%) -

29 NAA - 64 +3 15 + 75 3.7 + 0.5 -

30 NAA - 70 fa 5 - = e

3t NAA 1.77 +(20.5%) = - 0.53 #(10%) -

3 2AS 1.23 +(lcw) 67.2  +(10%) - - -

32 A4S - M %1 308 5 & &7 &0}

33 LRF ~ 713 +2.9 308 + 12 - -
S&US - - - Present Preeent

EY NAA 0.842 % 0.032 34.7 + 3.6 317.3 +732.3  0.72 + 0.044  £4.17 + 0.05

35 AAS 0.346 + 0.027 - 312+ 6.6 - -
NaA - - 453 + 8 0.568 + 0.013 -

36 ids 2.52 +(7.7%) 16,2 +(0.55%) 254  +(0.99%) 0.286 +(17.73%) 3.41 +(1.55%

37 4AS - 66.03 290.3 - -

38 NAA - - - - -

39 NaA = = - - -

40 NAA 1.2 +(6%)  74.77 +(6%) ' 312£.10+(6%) 0.346 +(6%) -

41 AAS - 26.4  +(1C%) - - 1.18 +(20%)

42 AAS - - - -

43 24S - 55.98 + 4.45 - 4.26 + 0.18 -

44 NAA(chem) 0.65 =+ 0.36 - 310 + 40 0.4l + C.04 <O0.2
NAA(inst)<E 81 +9 40 + 50 0.86 + 0.1z -

45 ALS - - 58 - -
N.D. : Not dstected er mot determined due te oo low cencentration.



T4BLE 1 (eontinued)

fode - pethod Cr Mn Fe Co Ni
HNo.
46 AAS - - - - -
47 AAS - - - ~ -
48 NAA 0.55 #+(42.2%) . - 283.5 +(3.79%) 0.37 +(3.56%) -
49 | AAS - 75.36 34442 - -
50 | aaS L1 +0.09 76 +3 270 +20 -+ 0,38 + 0.03 3.3 + 0.4
 asv - - “ 1 -
51 |  SsuS 7 +(10~30%) 62 +(10.30%)390  +(10~30%) - -
75 +(10.30%) . - - - -
5e ‘ AAS <10 70 390 - 22
53 AAS 1.57 - - - -
54 ALS 1.0 - - - -
55 ALS - - = s =
56 AAS - - 35.4 +(9.6%) - -
57 AAS - - - - -
58 AAS L.l 4+ 0.41 - - - 4.9 + 0.39
59 NAA 2.7 + 1.3 - 475 + 85 0.53 + 0.09 N.D.
60 AAS - - - i -
i
AAS : Ltomic Absorption Spectrophotometry
ASV : Anodic Stripping Veltammetry
&8 : umission Speotrometry
&% : Fluorimetry
IDMS : Isotope Dilution Mass Spectrometry
NAA : Neutron Activation Analysis
NzA (chem) : NAA with radiochemiocal separatien
NAA (inst) : Instrumental NAA
SFM : Spectrophotometry
SSMS : Spark Source Mass Spectrometry
XBSM : X-Ray Emission Spectremetry
XRY : X-Ray Fluorescence Spectrometry

N.D. : Not deteoted or net determined due to too low acencentration.



TABLE 2

RUSULTS

Y,

-8 -

DIFFERENT LABORATORISS ( jug/s—dry matter at 105-110 ’0)

OF Cu, Za, Ae, Se AND Ag MEASURIZTNTS NN OYSTVR SANPIR MA-N-1

C:?e Methed Cu _ Zn As Se Az
¥ NAA - 2900 + 40 - 1.87 + 0.049 +
2 NAA - 2650 + 30 1l.4  +£2.3 2.82 + 0.18 6.55 + 0.12
3 IS - - - - %
4 AAS 333 2634 - - 5423
FLli - - - 1.90 -
5 NAA - 2.8 +(14%)  0.016 +(4%%) - 0.,0058+(31%)
6 NAA 33 + 7 1734 + 190 - = -
7 | AAS-ESM 326 2630 9.58 0.075 7.82
¢ - - - = -
8 AAS 310 + 10 2900  + 200 - - -
SP - - 9.0  + 0.3 - -
9 ASV . - 261,86 +(10%) - - s
10 AAS 316 +(15%) 2998 +(15%) - - 2.43  +(10%)
s} NAA - ~ - - -
2 NAA 320 + 16.45 2652 + 169.8 - 0.88 + 0.132 9.98 4+ 1.28
13 NaA(chem) 331 + 6 2950 + 75 12.3  + 0.3  2.26 + 0.08 -
NAA(inst) - 2746 - 2e 5.74
14 AAS 384 + 14,60 3036 + 122,36 - - 6.8 + 0.20
15 NAA - 30C0 + 400 15 + 2 2.0 +0.2 <5
16 IRP 243 +(10%) 2278 +(10%) - - -
17 AAS 201 #(2%) 2930 +(2%) - - 6.0  +(3%)
TF 30 #(10%) 2860 #(10%) 8  +(20h) — -
NAA $30C 3060 + 300 - 2.6 +0.8 5.7 + 1.0
18 | asv 350 +(5%) - - » =
19 B 0.1086" - - » -
20 AAS 245 + 3 2900 + 30 - - -

*
Relative value ¢ Ratie to Zn concentration.

N.D'

¢ Not detected or not determined dus to too

low

cencentration.



TABLY 2 (continued)

gode |

o ——— e s

el
22
23
24

25
26

27
28

29
30

31

33

35

36
37
38
39

41

43

45

Hethod Cu n As Se Ag
AAS 325 +€4%) 2910  +(2.Th) - - -

NAA - - - - o

AAS 354 + 14 3002 4+ 31 - " -

AAS 360 +(5%) 2810 +(10%) - - 5.6 +(10%)
NAA 313 #(20%) 3020 #(10%) 12 +(10%) - 7.0 +(10%)
ESM - 430 - - - 1%

NRA - 44.59 26.23 2.79 -

AAS 326 +(9%) 3060 +(15%) vo- - -

XRF 130+ 4 1535 + 153 - = -

NAL - 2430 +(3%) o 2.4 #(12%) 1.6  +(20%)
NaA - 2500 + 300 6.4 + 0.5 2.60 + 0,08 4.2 + 0.3
NAA 251 + 13 2730 + 98  1l.6 £ 0.21  2.36 + 0.25 -

NAA - 2706.43+(10%)  11.34 +(38%) N.D. 5.68  +(10%)
AAS 307.91+(10%) 2286.4 +(10%) - - -

AAS 352 + 4 2970 + 30 - - =

XRF 410 + 24 2953 + 88 - = =
SSMS - - Present ~ ~3

NAA 224.5+ 9.7 2617 =+ 37.5 o 0.49 + 0.056 T.27 + 0.33
AAS 333 + 4 3073 #1131 - - -

NAA - 4478 + 97 - 2.41 + 0.04 7.38 + 0.10
AAS 359 +(0.55%4)2833  +(0.35%) - - 446 +(10.7%)
ALS 326.5 2705 - - -

NaA 254  #(5.15%) - 9.32 +(5.3%) - -

NAA E - - - -

NAA 356.4+(6%)  2772.2 #(6%)  11.64 +(6%) 1.89 +(6%)  5.61 +(6%)
AAS 319.0+(20%) 2861  +(10%) ~ - “

AAS 330 +10 2500 + 100 - - -

AAS - - - - -
NAA(chem) 400 + 80 2780 # 300 13 +2 2.2 + 0.2 -
NAA(inst) - 3000+ 200 13 + 2 - 7.3 + 0.8
ALS 555 5400 - - -

N.D. : Not detected or not determined due te too low

eonoeptration.



TABLE 2 (continued)

99‘59 :

Xe. Mathod Cu Zn As Se As
46 AAS - 2686 +(5.3%) - - =
47 AAS - = - - -
48 NAA - - - - -
49 AAS 291.7 2989 ~ - - S5e4
50 AAS 340 £ 20 3240 + 70 - - e
ASV 269 + 4 2790 + 90 - - =
51 sSsMS 295  +(10-30%)2150 +(10~30%) 5  +(10~30%) 0.5 <l-2
52 448 290 1700 9.8 - =
53 | AAS 204 +(14%) 3190 +(14%) - - -
54 A4S 335 2663 " " -
55 | 4AS 324.8 +(1.9%) 2617 +(1.2%) - “ &
56+ aas 381 #(3.1%) 2703 #(1.4%) - - -
57T | A4S - - - - -
58 | A4S 3L+ 2.6 3132 & 21.53 - “ -
59 NaA 190 + 57 260 + 4 0.93 + 0.53 8.92+ 0.85 4.7 + 0.6
60 AAS - - - - -
AAS : Atemic Abserption Spectrephetemetry
ASV : Anedic Stripping Voltammetry
ESY : Zmission Spectremetry
Fl3 : FPluerimetry
IS : Isetepe Dilution Mass Specirometry
NAA : Neutren Activation Analysis
NAA (chem) : NAA with radiechemiocal separstiocz
MaA (inst) : Instrumental NAA
" SPM : Specirephetometry
SSMS : Spark Souree Mass Spectroemetry
IESM : X-Ray Buission Spectromeiry
IRF : & Ray Fluorescence Spectrometry

N.D.

Not detacted or not determined due to 100 low concentration.
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TABLE 3 RESULTS OF Cd, Sb, Hg AND Fb MEASUREMINTS ON OYSTER SAMPLE NA-l-1

BY DIFFERENT LABORATORIES { mg/g~dry matter at 105-110 °c)
i |

Code

No. Method Cd Sb Hg Pb
1 F Naa = 0.052 + 0.009 0.26 + 0.027 ~

2 | NaA - - <0.021 <0.24 . -

3 Ims - ) - - 1.26 ~ 1.51

4 ALS 2.33 - - N.D.

FLM - - . -

5 NAA - - - -

6 | NaA = 2 . | s

;; AAS-ESH 1.8 - 0.108 0.94

ESXY - - - -

8 LAS 3.1 + 0.8 - 0.16 + 0.005 -

SPi - - - -

9 ASV - - - 2.36 +(~1GH)
10 ALS 1.87 +(25%) - - 0.77 +(100%)
1 NAA - .- 0.82 +(10%) -

2 NAA 2.40 + 0.377 0.19 + 0.08 - -
13 NAA( chem) ~ w -
é NAA(inst) - 0.030 = _
4 | aAs 3.7 +0.18 - - 12.7 + 1.03
15 | N = <0.9 - -
16 = xF - - ~ =
17 AAS 0.4 +(20%) - 0.30 +(2% 0.2 +(20%)
pasay - - <2 <3
NAA - 0.30 + 0.08 1.6 + 0.6 =~
18 ASV 2.26 +(L.4%) - - 2.4 +(3.1%)
19 XESH = - - 0.0117"
20 AAS 2.3 +0.12 - 0.61 + 0.04 6.7 +0.7°

»*
Relative value ¢ Ratio to 2n conacentration.

N.D. : Not detected or not determined due to lov low concentration.



=l =

TABLE 3 (continued)

Code E

Ne. lethod cd Sb Hg

21 AAS - - 0.169 +(7.4%) -

22 NAA - - 0.166 +(6%) -

23 AaS 336 + 0.13 - 0.212 + 0.014 1.67 + 0.16

24 AAS 2.7 +(10%) - 0.16  +(10%) 0.32 +(20%)
NAA - 0.013 - -
Esh - = - -

25 N&A - = & =

26 AAS 3.3 +(3%) - 0.265 +(9%) 2.1 +(43%)

27 pesay - - - 6 + 5

28 NAA - B - %

29 MAA ~ - - -

3% NAA 2.33 + 0.07 - 0.142 + 0.007 -

31 NAA - N.D. - -
AAS ~ - 0.1350+(10%) 4.01 +(10%)

32 AAS - - - -

33 IRF - - - B
SSliS ] Present - ~3

3 NA4 - 15.60 + 1.5 - -

35 AAS - - - 2.74 + 0.18
N4 - - - =

36 AAS 2.12 +(0.T1% - - 1.41 +(7.6%

37 845 - . < -

38 NaA 1.82 +(8.45%) - 0.113 +(9.45%) -

39 NAA 2.45 «(5%) - - -

50° Nea < 468 +(6%) 0.040 +(7%) 0.154 ++6%) -

41 AAS 0.82 +(10%) - - 4.7 +(20%)

42 AAS 2.5 + 0.l - 0.21 + 0.0l -

43 AAS 1.19 + 0.03 - = ..,

44 NAA(chem) 1.9 +0.3 0.11 + 0.04 0.18 + Q.04 -
MAA(inst) - - - -

45 AAS = - = =

N.D. ¢ Not detected

or net determined

due to toa lew concentration.



TABLE 3 (contimued)

Codei

No. Method cd Sb Heg Fb
46 AAS - - - -
47 AAS 1.94 + 0.05 - - =
48 NAA - = s =
49 AAS 2.10 - 0.233 1.10
50 AAS 2.5 + 0.2 - 0.154 + 0.003 0.61 + 0.04
ASV 1.8 + 0.1 - 0.170 + 0.010 3.0 + 0.2
51 SSHS <0.15 . <0.085 <0.07 <1.5
52 AAS 3.4 - 0.90 <20
53 AAS 2.1 +(16%) - 0.17 +(4%) -
54 AAS 2.67 - 0.16 l.22
55 AAS <0.2 - 0.54 +(<1%) N.D.
56 AAS 4.4 +(3.6%) - 0.329 +(6.1%) 7.6 +(7.2%)
57 ALS - - 0.33  #(4.54%) -
58 AAS 3.3 +0.17 - 0.335 + 0.027 5.7 + 0.22
59 Naa - N.D. - -
60 AAS - - 0.218 -
N.D. : Nat detected or mot determined due teo toe low eoncentration.
AAS : Atomic Absorption Spectrophetometry
ASV : Anedic Stripping Voltammetry
ES : Emission Specirometry
FLM : Fluorimetry
IDMS : Isotops Dilution lizas Spectrometry
NAA : Neutron Activation Amalysis
Nad (chem) : NAA with radiochemical separation
NAA (inst) : Instrumental NAA
SPM : Spectrophetometry
SSUS : Spark Source Mass Spectrometry
KBS ¢ Z—Ray Bmission Spectrometry
XRF : X~Ray Fluorescence Spectrometry
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TABLE 4 PRELIMINARY OVERALL AVERAGUS AND AVERACLS APTHR CHAUVENET AND DIXON'S
TESTS FOR THEL RESULTS RuPORTED FCR Cr, Mn, Fe, Co AND Ni MEASUREMENTS
ON OYSTER SAMPLE Ma~M-1

Element Cr Mn Fe Co Vi

He. of Reported Results* el 33 39 22 12
" Range Reported 0.304 —= 75  0.094 - 110  0.21 - 510  0.29 - 5.7  1.18 - 22
( ag/g=dry)
Overall Average** 5+ 3 66 + 4 300 + 20 1.0 + 0.3 5+ 2
( ue/g=azy) (0#) (6.1%) (6.7%) (308) (408)
Chauvenet's Test
No. eof Resultis o1 27 30 18 11
accepted by the test | _ _
Average 1.2 + 0.2 22 304 + 7T 0.43 + 0.03 3.7 + 0.6
 prale—dz) o am (2.50) (2.3%) (6.5%) (178)
Dizon's Test
No. eof Results 21 31 39 o2 1
accepted by the test
A';rerage** 1.2 + 0.2 87 +3 300 + 20 1.0 + C.3 3.7 + 0.6
(poal/ay) (179) (4.5) (6.75) (30%) (18%)

Results showing enly detection limits of methods used are not included.

The standard deviations given are 1 ¢¥for mean (standard error).



TABLE 5 PRELINTINARY OVERALL AVIRAGES AND AVERAGES APTER CHAUVENET AND DIXON'S
TLSTS FOR THE RESULTS RuPORTD FOR Cu, Zn, 4s, Se AND Ag NEASURKMENTS
OX OYSTHR SAMPLE MA=hiel

Zlement Cu Zn As Se Ag
No. of Reported Results* 25 56 19 18 24
" Range Reported 55.5 = 430 2.8 ~ 5400 0.016 - 26.23 0.075~ 3.9 0.0058- 9.98
( E/g-dry)
Ove;E\all/Avera?eH 310 + 0 '2630 + 120 10 + 1 2.1 + 0.2 5.6 + 0.5
-d . - 6 - - -
R EE (2.2%) (4.65) (10%) (9.5%) (8.9%)

T — g -

Chauvenet's Test

No. of Results 43 46 16 4 23

ancepted by the test

Average*f 317 + 8 2820 + 30 10.5 + Q.7 2.32 + 0.09 5.8 + 0.4
( pe/e-ary) (2-5%) (1.1%) (6.7%) (3.9%) (6.9%)

Dizon's Test

No. ¢f Results 4l 55 18 18 24
accepted by the test

AverageH 313 + 9 2600 + 100 84 + T.2 2.1 + 0.2 5.6 + 0.5
(oe/e-azy) (2.%) (.88 . (1) (5.5%) (8.5%)

Resulie showing only deteetien limits of methods used are noet imcluded.

o :
The standard deviations given we ) o~for mean (standard errer).
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TABLE 6 PRELIMINARY OVERALL AVERAGES AND AVEPAGES AFTER CHAUVENET AND DIXON'S
TESTS FOR THE RESULTS REPORTED FOP Cd, Sb, Hg and Pb MEASUREMENTS ON
OYSTER SAMPLE MA-¥-|

Element Cd Sb Hg b
No. of Reported Results® 30 8 29 23
Range Reported 0.4~4.4 0.013~-15.60 0.108-1.6 0.2-12.7
(ng/g=dry)
Overall Average®® 2.340.2 242 0.32+40.06 3.2+0.6
(vg/g-dry) . (8.72) (1002) (197) (19%)

Chauvenet's Test

No. of Results accepted 30 5 24 22
by the test

Average®™ 2.3+0.2 0.05+0.02 0.20+0.02  2.7+40.5
CRlle=dc) (8.77) (407) (10%2) (197)

Dixon's Test

No. of Results accepted

by the test 3¢ 7 28 22
Average™™ 2.3+0.2 0.11+0.04 0.28+0.,0&6  2.7+0.5
(ug/g-dry) (8.72) (362) (142) (192)

Results showing only detection limits of methods used are not included.

“pns

The standard deviations given are | ¢ for mean (standard ertor).
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TABLE 7 COMPARISONS OF THI! REPORTED RESULTS OBTAINED BY ATOMIC
ABSORPTION SPECTROPHOTOMETRY (AAS) WITH THOSE OBTAINED
BY NEUTRON ACTIVATICN ANALYSIS (Naa)

No. of Results No. ef Results in Average in
Element Methed
Reported Chauvenet's Range Chauvenet 's Range
( pug/e=ry)
AAS 11 10 l.4 + 0.2
Cr
NAA 10 8 0.7 + 0Q.l
: AAS 16 15 70 + 2
¥n
NAA 11 9 71 + 2
AAS 16 "13 300 + 10
Fe
NAA 17 12 302 + 5
AAS 5 5 2.4 + 1.1
Co
N&A 17 16 0.44 + 0.03
AAS 27 23 334 * 5
Cu
NAA 10 10 300 + 20
AAS 28 25 2890 + 40
7 =
NAA 21 21 2500 +300
AAS 8 . fl 5.9 + 0.4
Ag
NAA 14 11 6.1 + 0.3
AAS 22 22 2.5 + 0.2
cd =
NAA 5 5 2.2 + 0.
AAS 19 16 0.21 + 0.02
hg

NaA 8 5] 0.15 0.01

1+




- 18 -

ANNIEX LIST OF PARTICIPATING LABORATORIZS

(A) Laborateries which reported the results

Belgium Investigator

Institut Royal des Soiences Naturelles
de Belgique
Bruxelles

Universitaire Instelling Antwerpen
Wilrijk

Canada

University ef British Columbia
Department ef Geolegical Sciences
Vancouver, B.C.

Nutritien Remearoh Divisien
Food Researsh Laberatories
Ottawa, Ontarie

Beak Cenaultants Limited
Department of Chemistry
¥Migsimsauga, Ontarie

Denmark

Research Bstablishment Riso
Isotepe Divisien
Reskilde

The Danish Iseteps Center
Copenhagen

Finland

Institute of Marine Research
Helsinki

France

Institut Soientifique et Technique
des Péches Maritimes
Nantes

Département de Chimie Appliquée

Centre d'Etudes Nucléaires de Grenoble
Grenable \
Laberatoire d'Oocéanographie Physique
Villefranche sur mer

Laberakire ¥unicipal de Berdeaux
Bordeaux

Centre d'Etudes Nucléaires de Saclay
Gif sur Yvettie

E. Peeters
M.A. Castiaux
D. Sohuykens
R. Van Grieken

F. Adams
H. Nullens

K. Fletcher
B.G. Shah

R.S. Szawiola

XK. Heydorn
R. Gwezdz

K.0. Jensen

P. Keroleff
R. Lehtis

C. Alzieun
Y. Thibaud

R. Beurguillet
L. Cernu

P. Courau
1. Romée

M. Faugére
P. Hooguellet

S. liey
N. Lefol
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France {continued)

Laboraveire de Radieactivité de 1lt'Air
Orsay

Laboratsire de Spectrographie de 1'ORSTOM
Bendy

Germany

Bundesferschungsanstalt fiir Fisherei
Hamburg

Institut fUr Medizin, KFA
Jiilich

Bundesanstalt filr Gewdsserkunde
Koblenz

Greece

Nuclear Research Center "Demokrites"
Athens

General Chemical State Laboratories
Divisien »€ Research
Athens

Inptitute of Oceanngraphie and Fishixg Research
Athens

Iadia

Institute of Sciemce
Bembay

Bhabha Atomic Research Center
Health Physics Division
Bombay

Israel

Israel Oceapsgraphioc & #Zdmnelogical Research Ltd.
Haifa ’

Italy

Centre di Rzsdiochimisa e Analisi per Attivazione
Pavia -

Japan

The University of Tokye
Department of Agricultural Chemistry

Tokyo

National Institute ef Radislegical Scienoes
Chiba-shi

Investigater

J.C. Pnhilippot

td

4w Pinta

U. Barms

K. Kasperek

K. Klein
H. Bergmann

A.P. Grimanis
C. Papadepouleu
M. Draina

D.G. Marketes
P. Xavrikos

A. Stephanidis
F. Voutsinou

B.C. Heldar
Z.R. Turel

V.X.Panday
M. Parmeswaran
S.J. Rant

O0.H. Oren

E. Orvini
P. Borroni

K. Fuwa
Y. Dokiya

M. Izawa

T. Ueda

R. Nakamura
Y. Suzuki
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Japan (continued) Investigater
Drug Research Institute of Kanagawa S. Kanne
Prefectural Pharmaceutival Asscoiation M. Tachikawa
Yokehama~-shi ¥X. Takahashi
Radiatien Center of Osaka Prefecture T. Mamurs
Osaka
Japan Environment and Hygiene Center s K. Oikawa
Xawasaka-shi
Natienal Institute for Envirenmental Studies K. Okamets
Divisien of Chemistny and Physics
Tsukuba
Sagami Chemical Center of Research " X. Sugawara
Sagamihara—~s=hi M. Ambe
' K. Shimizu
Xenya
University ef Nairebi S.0. Wandiga
Chemistry Department F. Aydd
Nairobi
Netherlands
Interuniversitair Reastor Imstituut J.P.W. Hautman
Delft - JWJJi. de Goeij
Reactor Centxym Nederland J.G. van Raaphsrat
Petten ; A D. Bdrgex
H. Haremaker
Government Dairy Station W.G. de Ruig
Leiden A, Heff
J.J. vay Oostrom
Nerway
Department of Chemistry W. Lund
University of Oslo P. Sagberg
Blindern, Osle 3
Pakistan
rakistan Institute of Nualear Science & Technology I.B. Qureshi
Rawalpindi
Portugal
Laboratorio de Fisica e Engenharia Nucleares M. Angels Gouveia

Sacavem
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Seuth Africas

De pa.r'tmeh’t of Indvetries
Sea PFisheries Branch
Cape Town

National Institute fer Water Reaearch
Congella

Isotopes and Radiatien Divisien
Atemic Energy Beard
Pretoria

Sweden

Department of Clinical Biochemistry
Royal Veterinary College
Steckholm

Paleontelogiska Institutionen
Uppsala

Aktiebelaget Atemenergi
Studsvik

Nyk8ping

Switzerland

Eidg. Institut flir Reakterforschung
Wlirenlingen

Uniteé Kingdom

West of Scetland Bealth Boards

Dept. of Clinical Physics & Bio-Engineering

Glasgow

Ministry of Agrioculture, Fisheries and Foed
Fisheries Radiebielegioal Laberatory
Lowestoft

Institute of Marine Biechemistry
Aberdeen

Institute for Marine Environmental Research
Plymouth

FPreshwater Fisheries Lzberatory
Pitlochry

iinistry of Agriculture, Fisheries and Foed
Fisheries Labaratory
Burnham—on-Crouch

farine Bioclogical Statien
Port Erin, Isle of Man

Imperial Chemical Industries
Brixham Laboratory
Brixzham

Investigater

Han F.uiq
T.J. Blamire

W.D. Turner

D. van As

{. Franck

W. Gaum

C«M. Vleggaar

Lo Ekma.n
M. Palm

U. Sturesson

E., Tovedal

A. Wyttenbach
M. Baje

I.M. Dale
JeD. Crosas

JeWeRoe Du‘tton
C.W. Baker

P.T. Grant
T.L. Ceombs
A. Walker

E.I. Hamilton
Je«J« Cleary

A.V. Helden

J.lJ. Portmann
J. Yardley

D-Jc Slinn
J.F, Eastham

D . Ta\yler
G.R. Bales



United Kingdom (pontinued)

Environmmental and linrdimal 3riances IHvisinn
AXRE - Harwell

Imperizl Cellege of Science and Technelogy
Department of Geology, Royal Scheol of Minea
Applied Geochemistry Research Group

London

United States of Ameriea

Scripps Institutien ef Oceanography
La Jella

Urnited States Environmental Protectier Agency
Analytical Chemistry Branch
Research Triangle Park

Battelle - Pacifie Northwest Laborateries
Radielogical Sciences Department
Riochland

University ef  Washington
College of Fisheries
Seattle

Physios
Rioe University
Houston

Duke University Marine Laboratery
Beaufort

Stewart Laboratories, Inc.
Knexville

Yugeslavia

Faculty ef Naiural Science and Technolegy
The "Jozef Stefan” Institute

Ljubljana

University of Rijeka

Physics Department

Ri jeka

Internationzl Atomic Fnergy Agency

Seibersdorf Laboratery

Monace Laboratory

Investigator

lI.1. Shalgocky
D. CGibboss
D.R. Williams

I. Thornton
C.R. Boyden

T-Jt Chew

J.P. Lambert

L.4. Rancitelli

A.H. Seymeur
W.R. Schell
D. Meixner

V. Valkovic
T. Zavel

P.J. Whaling

AM. Yozkum

L. Kosta

A. Ljubicic
V. Pecar
D. Rendic

6. Susohny

R, Fukai
B. Oregioni
L. Huynh Ngoa
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(B) Laboratories which declined te repert

Australia

Division ef Mineral Chemistry
Melbeurne

Canada
Kealth Protectien Branch
Dept. eof National Health apd Welfare
Ottawa

Iinvirenmextal Health Center
Ottawa

France

Centre Océanelogique de Bretagne
Brest

Laboratoire Municipal de Rouen
Reuen

Lzborateire de Sédimentologie sous-marine

Perpignan

Certre d'Etudes Nucléaires de Cadarache

Saint Paul-lez—BPutance

Italy

Comitatec Nazionale per l'Energiz Nucleare

Impiante Furex

Saluggia i
Malaysia

Fisheries Research Imstitute
Glugor, Penang

Netherlands

Laberatery fer Chemieal Analysis of Feod

Natiopal Institute of Public Health
Bilthoven

FParmaceutish Instituut
Sint Genesius Rede

Ngrw§x

Central Institute fer Industrial HResearch

Osle

Investigator

E.S. Pilkingten

D.C. Kirkpatriok

a
e ®

'
s &

L4
‘e o

M.

He.

ZdTe jewski

Chaussepied

Flaugnatti

Menaoe

Neuilly

Dwerschak

L.P. Chong

P.L. Schuller

W
&Moo

S.

Smeyers—Verbeke

Melsem
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Svain Investigator
Institute de Investigaciones Pesqueras R. Establier
Cadiz

Sweden
Natienal Enviremment Pretection Board T. Stenstram
Department of Environmental Hygiene
Stackholm

United States ef America

Radielogical Sciences Laberatory J.M. Matuszek
New York State Department of Health

Albanry

U.S. Environmental Pratection Agency D.R. Scott
Instrumental Analysis Seotion

Las Vegas

Environmental Trace Substances J.R. Vogt
University ef Missouri

Columbia

(c)

Belgium

Laborateries which did net sergeshe results {30 April 1976)

Studiecentrum Kernenergie SCK/CEN Q. Van der Borght
Mol

Canada

Barringer Research Limited D. Siloech
Readale M.D. Silvester

Germany

Bundesanstalt fir Materialpruefung C. Segebade
Berlin

Gresce
Jresce

Nuclear Research Center '"Demokritos" A. Katsanos
Athens

Aristo.telian University of Thessaloniki G. Vasilikiotis
Laberatory of Analytical Chemistry
Thessaleniki

Indenesia

Bandung Reactor Center H. Djejosubrats
Bendung



Italy

Laboratorie per lo BStudio
Contaminazione Radiocattiva del Mare
Fiascherino, La Spezia

Laboratorio Radioattivita Ambientale
CNEN ~ CSN dellas Casaccia
Roma

University ef Siena
Istituto di Anatemia Comparata
Siena

Japan

Natienal Institute of Public Health
Tokyeo

Norway

University ef Oslo .
Institute of Marine Bielegy and Limnology
e Osle

Institutt fer Atemenergi
Kjeller

Peru

Instituto Peruane de Energia Nuclear
Lima

Pertugal

Junta Naocional de Investigacao Cientifioca
e Technologica

Comigsao Nacional do Ambiente

Lisboa

South Africa

National Physieal Research Laboratory
Applied Spectrescepy Division
Pretoria

United Xingdem

Paediatric Unit
St. Mary's Hospital Medical Sahesel
Londen

Investigater

N. Bermhard

e Cign&

A, Renzoni

Y. Kuzuhara

T. Andcrsen

M. Bonnevie-Svendsen

The Directer

J. Cabide de Ataide

R.J. Watling

C.D. Strehlesw
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United States ef America Investizater
Ledoux and Cempany P. Blumberg
Teaneck
Reed Cellege L.B. Church
Portland
Tastitute of Inviremnmental Kedicine N. Cehen

New Yerk University
A.J. Lanza Researoh Labs.
Tuxedo

Ames Laberatory ERDA V.A. Fassel
Iowa State University
Ames

Nuclear Radistion Center R.H., Filby
‘Washington State University
Pullman

Battelle - Celumbus Laberatories R.E. Heffelfinge>
Celumbus

Environmental Research Laboratery P.K. Hepke
University ef Illineis
Urbana

New Bork University liedioal Center T.J. Kneip
Institute of Environmental Medicine
Tuxede

Radiation Center W. Laveland
Oregon State University
Corvallis

Puerto Rice Muslear Center J.R. Montgemery
Uayaguez

Argonne National Laboratory J. Sedlet
Argenne

Woods Hole Oceancgraphic Institution G. Thompson
Weods Hole

Nuclear Services Laboratery J.N. Weaver
Nerth Caralina State University
Raleigh
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PROGRESS REPORT No. 15
INTERCALIBRATION OF ANALYTICAL WETHODS

ON MARINE ENVIRONMENTAL SAMPLES

International Laboratory of Marine Radioactivity, IAF
Principality of Monaco
June 1977

Preliminazz Report on the Measurements of Trace Elements in Sea Plant and
Copepod Samples.

~In 1976 preparations of the sea plant sample (SP-M-1) and the copepod
sample (MA~A-1) for trace element measurements were completed. The homogeneity
of these samples was found satisfactory. Using these samples the intercalibration

exercises of trace element measurements were organized with support of UNEP.

The sea plant sample (SP-M-1) was distributed to 98 laboratories and the
copepod sample (MA-A-1) to 89 laboratories. Some laboratories took part in the
measurements of one or the other of the samples, while 80 lzboratories received
both samples at the same time in the period of Dec. 1976 - May 1977. By June 1977,
5S laboratories had already reported the results of their measurements. Since
requests to participate in the present intercalibration exercise are still coming
in, the present exercise is expected to continue for some time before its
completion. This means that the report will be excessively delayed if we await
the recovery of the results of the whole group. Since a sufficient number of the
results have already been sent in, it is considered appropriate to prepare a
preliminary report om the basis of the results already at hand, especially for
those who have already submitted results. In this way the participants will be
able to judge the success of this intercalibration exercise, even though the
compilation in the report is incomplete. A list of the 55 laboratories which

submitted the results by 15 June 1977 is attached as the Annex.

(' Results reported

Although tesults from 55 laboratories were received by 15 June 1977, the
compilation includes the data of only 52 laboratories. Despite the fact that
the measurements of many elements were made, only the results reported on 14
selected trace elements, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, 4&g, Cd, Sb, Hg
and Pb have been compiled at present. Tables I, 2 and 3 comtain the results
on the sea plant sample (SP-}~1) and Tables 4, 5 and 6 those on the copepod

sample (MA-A-1). In the compilation the following procedures were adopted:
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(a) All values given in the tables were taken from the original reports
of the participants with as little change as possible; significant
figures of the values given in the tables are identical to those of
the data reported by the participants.

(b) 1In cases where laboratories had not given laboratory averages for
their individual measurements, arithmetical averages of the
individual data were calculated and presented in the tables.

(c) The associated errors of the measurements were reported either in
absolute values or in percentages. The percent errors are given in
parentheses in the tables.

(d) 1In cases where laboratory averages were calculated at Momaco,
associated errors for these averages were computed on the basis of
the errors given for individual data when two or three data had been
given for ome element; where four or more data were available for
calculating the average, standard errors were computed from the
individual data reported.

(2) 1In each table abbraviated descriptions of the analytical methods
used are also given. These show only the type of analytical methods
adopted, but do not indicate the variety of the procedures involved
in each type of amalytical method. The abbreviations used are
indicated at the end of Table 6.

2.  Preliminary summary of the data

In Table 7 the preliminary overall averages of the results reported from
52 laboratories on the above-mentioned 14 selected trace elements in the SP-}-]
and MA-A~] samples are given. It should be emphasized that the table was
intended to show the scatter of reported results in the present intercalibration
exercises, but not to indicate "probable concentrations” of the trace elements in
question in the samples. Since statistical criteria to reject outlying data were
not applied, the overall averages do not, in any sense, represent the probable
concentrations. It was observed, however, that the scatter of some elements was
less than that of the others. For example, standard errors of the overall averages
of several elements are less than 10Z while those of all others exceed 10Z%, sowme
of which exceed 30%.
- the elements with less than 107 standard error:
for SP-M-1 : Cr, Mn, Fe, Ni, Cu, Zn, Se, Sb, Pb;
for MA-A~]1 : Te, As, Se;
- the elements with more than 307 standard error:
for SP-M-1 : ag, Cd, Hg;
for MA-A-] : Cr, Co, Cu, 2n, Ag, Sb, Hg, Pb,
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These observarions indicate that the performances of the analyses for
specific elements are apparently quite dependent on the matrices of the samples.
Even for the elements with less than 107 standard error, the prcbable concen-
trations which will be estimated later may be different by a factor of as much

as 2 for the overall averages presented in Table 7.

The code number of your laboratory is 5
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TABLE 1 RESULTS OF TRACE ELIVINT MEASUREIENTS ON THE SHA PLANT SAMPLE SP-M-1
(Cry Mn, Pe, Co, Ni /ug/g-dry matter)

gode  Method o ¥n Fe Co Ni
1 AAS - - - ~ -
2 AAS - 54.5 + 0.7 1870 + 20 1.91 + 0.20 -~
3 AAS E 57.0 + 1.9 1570 + 27 - 17.2 + 0.62
4 FT - - - - -
5 AA8 5496 + 0.18 52.36 + 0.91 - - 16445 + 0.75
6 NAA 2.9 #(10%) 43.5 () 1360 +(15%) 2.2 +(10%) =
7 AAS 1.4 +(6%)  57.0 (&) - 0.186 +(15%) 19.1 #(5%)
8 Not Partic. - ~ - - -
9 NA4 - 63.4 + 1.6 1890 + 33.1 - -
10 NAA 5.07T + 0.55 69 +6 1760  + 30 2.10 + 0.11 17.6 + 1.8
P 79 +2.8 69,7 + 3.2 2220 + 30 - 23.6 + 0.8
11 NAd 3434 + 0422 - 1661 + 91  1.54 + 0.07 -
2 AAS 11.7 41.1 1003.7 T2 24.2
13 AAS 5.3 +(10%) - 1630 +(5%) - -
14 Na4 - 55.6 #2.9 1967 53 3.16 + 0.22 -
15 AAS <5 54.9 1860 - 23.8
16 AAS 2.41 5(TR) 64 #(B) 1350  +(4%) - -
2.52 +(5%) ~ - - -
17 Not Partic. - - - - -
18 A4S - - - - -
19 AAS 4.0 +0.55 50.2 & 3.4 1967 +20.0 5.87 + 0.89 -
20 NAA 4.3 # C.44 53.9 #3.24 2180 4131 3.7 +0.3 -
21 NAA 4.56 + 1.98 (845) 1600 +(1.61%) 1.98 +(1.3%) -
22  Not Partic. - - - - -
23 ALS - - 56 +(5%) - - -
B} 1 #(308) - - 1 30k 12 +(30h)
SPY - - 1560  +(2.5%) - -
24 AAS - 73.24 +(1.0%) - - =
25 AAS 4.2 #(8) w0 #(64) 1750  +(3.7%) <2 122 +(271%)
26 NaA(inst) 4.2 + 0.7  58.5 + 2.1 2080 + 64 2.04 + 0.05 -
NAA(chem) - 64.1 + 1.53 - - .
27 Ass - 44.2 0.2 1450 4 50 - 20.4 + 0.2
28 Nad 1.9 #(15%) - 1500 #(15%) 1.1 +(15%) -
29 AAS 4.65 +(12%)  63.66 +(4%) - - "

30 AAS - - - - -
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TABLE 1 (continued)

gode hethod er ¥n Fe Co Ni
38, ALS - 40.3 #(8.1%) 1357.4+(26.2%) 4.0 +(16.1%) 18.1 +(9.6%)
32 Ads - - - — -
33 NaA - - 2230 +(3%) ~ 17,1 #(18%)
34 AAS 2.23 +(9.22%) 63.1 +(0.74%) 1185 +(1.06%) 1.09 +(8.85%) 25.0 +(1.26%)
35 - 59.25 1680 6.54 41.4
36 Not Partic. - - - - -
37 AAS - - - - -
38 NA& - ~ 2503  +(3.73%) - -
39 AAS - 60.3 +(4.8%) 1250 +(5.0%) - =
490 XESM - - 1740 +150 - -
41 F S - 88 +6 3334 4238 e =
42 NAA 4.7 +(15%) - 1900 +(11%) 2.1 +(11%) -
43 Nag 5 +(20%8) 62  +(10%) 1875 +(108) 2.5 +(10%) -

AAS 5.1 +(5~0%) 65  +(2%) 2050 +(2%) 2.2 £(5%)  16.3 #(5-10%)
44 EM 4.3 +(19%) 96.8 +(9.6%) - <4.0 18.2  +(14.2%)
45 AAS 3.5 #(108) 53 +(5%) 2030 +(5%) s - .5 +(20%)
46 AAS = & - - -
47 AAS ~ - - - -
48 AAS 4.80 + 0.4 52+ 2 1735 + 35 377 # 0.02 -
49 asvV = - - -
50 AAS 4.9 + 0.2 T1.3 + 0.9 2070 + 30 - 27.2 + 0.5
51 AAS - - L - - -

52 NAA

i
!
1
L
I
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TABLE 2 RESULTS OF TRACE ELEMENT MTRASURIMENTS ON THX SHA PLANT SAMPLE SP—&-1
(Cu, Zn, As, Se, Ag /u.g/g-dry matter)
w9 Method cu Zn As Se iz
% AAS - - - - -
2 A8S 1.8 + 0.4 60.3 + 0.5 - - -
3 AAS 1.2+ 0.25 53.7 + 1.38 - - %
4 FT - - - - -
- 5 AsS 11,10 + 0.21 104.30 +19 - " -
6 NAA - 35 +(15%)  1.83 +(10%) - =
7 AAS 7.7 +(6%)  63.1 +(3%) - - -
8 Not Partic. - - - - -
9 NAA 11.2 + 0.3 52.1 + 2.3 3.06 + 0,06 0.21 + 0.01 -
10 NaA <400 61e3 + 4.2 346 # 1.2 0.181 + 0.055 0.46 + 0.05
) IRF 15.9 + 1 69.2 + 1.3 5.09 + 0431 <0.56 -
n NAA : - 55.3 + 2.6 - 0.17 + 0.03 -
12 A4S 11.2 48.4 - - -
13 AAS 20.3 #(5%)  67.2 +(5%) - - -
14 Na4 15.7 + 1.2 156 + 1.6 - - -
15 AAS 16.4 58 - - -
16 AAS 15.5 #(6%) 60  +(6%) - - -
17 Not% Partic. - - - = -
18 AAS 11.0 4.6 3.5 - -
19 Aas 13.7 # 1.0 63.4 + 4.3 - - 0.79 + 0.24
20 NAA - 5534 + 2.77 - 0.20 + 0.017 2.7 + 0.021
A48 8.56 + 0.77 - - = -
21 NAA - 58,7 +(1.60%) - 0.170 +(29.8%) -
22  Not Partic. - - = = -
23 Aas 11 (5% 61 #(5%) - = -
BN - - - - 1 +(30%)
SPH - - - - -
24 AAS 12.62 +(4.6%) 58.21 +(1.0%) - - -
25 Ass 43.0 #(12%) 225  +(2.9%) - - 8.0 +(23%)
26 NAA(inst) - % +4 6.8 + 1.1 0.4 + 0.01 -
NaA(chem) 11.0 + 0.)28 - 5.87 + 0.537 - -
27 AAS 12.0 + 0.2 56 + 2.0 - = 1.3 + 0.2
28 NAA 12 #(158) 48 #(15%) 2.3 #(15%)  0.19 +(15%) -
29 Aag 13.10 #(14%)  76.88 +(14%)  3.71 (%) - -
30 AAS 8.5 + 043 58 +£3 - - -




TABLE 2 (continued)

gg‘}e Method Cu Zn As Se ig
k! AAS 12.4 60+2 +(1.7%) - - -
32 Ass 9.3 +(15%) 56.9 «(4%) - - -
33 Nas - 17.2  +(4%) - - -
34 ALS 12.5 +(1.09%) 65.6 +(1.76%) - - 1.78 +(2.84%)
35 14.61 95.21 & = -
36 Not Partic. - - - - -
37 AsS - : - - - -
38 NAA 9.76 £(5.33%) 52.6 +(2.73%) - - -
39 AsS - 67.3 +(2.2%) - = -
40 XESM - - - - -
41 XRF 23.3 + 4.9 9% + 1 = & =
42 NaA - 55  (14) - - -
43 NAA 122 #(10%) 61 #(20%) 3.8 +(10%) - 0.60 +(10%)
ALS 16.9 +(5%) 67  +(5%) - ~ -
post.| 132 +(7.6%) 91.6 +(10.7%) - - <4.0
A4S 1.8 +(5%) 68  +(5%) - - - 0.54 +(15%)
46 ALS - - - - -
47 AAs 9.0 +(10%) 57.7 +(10%) - - -
48 AAS 1.4 +0s6 91 +5 1 +1 - 1.05 + 0.1
49 ASV 8.1 +(6%) - - - -
50 AAS 4.8 + 0.5 73 + - - =
51 AAS 12 + 0.5 52 + - - -
52 NAA - 44.93 + 2.98  2.38 + 0.30 - -
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TABLE 3} RESULTS OF TRACE XLEMENT MEASURDENTS ON THE SEA PLANT SAMPLE SP-¥-1
(ca, sb, Hg, Pb /ug/g-dz'y matter)
Gode  Hethod cd Sb Hg Pb
1 AAS - - 0.20 + 0.03 -
2 Ap3 0.44 + 0.03 - - 6.1+ 0.6
3 AAS 0.36 + 0.006 - - 15.8  + 0.26
4 FT - ~ - -
5 AAS 0.18 + 0.05 - - -
6 NAA - - - -
7 A8 0.39 #(7%) = 2 10.5  +(6%)
8 Not Partic. - - - -
9 NAA 0.39 + 0.01 - 0.31 + 0.01 -
10 NAA <3.7 0.40 + 0.01 0.445 + 0.021 -
5 XRF - - - 19.4 + 0.8
11 NAA - 0.527 + 0.071 0.36 + 0.05 -
2 AAS Ll 0.50 =+ 0.07 - 25.5
13 A4S - - - 106 +(15%)
U NAA - - a o
15 A4S 0.43 - - 14
16 AAS 0.505 +(1%) 2 0.375 +(4%) 23.9  #(12%)
17 Not Partic. - - - -
18 AAS 0.56 - 0.07 16.8
19 AAS 0.88 + 0.08 - 0.275 + 04005 18.3 + 1.8
20 NAA 3.84 +0.3% 0.80 + 0.087 - -
AAS - " »
21 NAA - 0.620 +(5.03%) 0.331 +(7.3%) -
22 Not Partic. - - - -
23 - AAS 0.113 +(10%) - 0.250 +( &%) 2.000 +(10%)
B - - = o
SPM -~ - - -
24 AAS 0.43  +(4.6%) ~ 0443 +(0.0%) 14.04  +(3.0%)
25 AsS 24 +{14%) - < 0.02 19 +(13%)
26 NAA(inst) - 0.87 + 0.18 0.56 + 0.03 -
NAA( chem) - 0.95 =+ 0.050 0.55 -
27 AAS 1.3 + 0.1 - - 23.4 4+ 1.0
28 A4 0.50 +(15%) 0.49 (15%) 5. £(15%) -
29 AAS 0.22 +(8%) N 0.34 +(4%) 6.65 +(18%)
30 AAS 0.5 + 0.l - 0.38 + C.01 4 + 2




TABLE 3 (continued)
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S Methoa cd Y Hg Pb
31 AAS - - - 18.9  +(12.9%)
32 ALS 0.222 +(14%) ~ 0.351 +(8%) 20.4  +(15%)
33 NAA - 0,714 +(7%) - -
kY AAS 0.95 +(3.46%) - - 4.8 +(1.65%)
35 - - - -
36 Not Partice. - - - -
g AAS - - 0.48 + 0.03 -
38 NAA .28 +(9.12%) - 0.449 +(7.49%) -
39 AAS - - 0,331 +(1.5%) -
40 XESK - - - -
4l IRF - - - -
42 NAL - 0.64 +(12%) - -
43 Nas - 0.6  +(15%) = -
Ass .11 #(5-10%) - 0.295 #(5-10%)  27.0 +(5.10%)
44 ESH - <440 - 13.6  +(12%)
45 AAS 0430 +(25%) - 0.30 +(10%) 3.5  +(10%)
46 AAS - - - -
47 A2S 0.56 +(10%) - 0.16 +(10%) 5.8 +(10%)
48 AAS 2.80 + 0.3 - 0.200 + 0,02 13.8  + 1.4
49 ASV 0.14 +(17%) - - 101 #(14%)
50 AAS - - - 27.0  + 0.6
51 Aas <0.2 - 0.24 + 0.01 <1
52 NAA - - 0.159 + 0.013 “
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TABLE 4 RESULTS OF TRACE ELEILNT MEASURDMENTS ON THE COFEPUD SANMPLE HA—4-1
(Cry, ¥n, Fe, Co, Ni /ug/ghdry matter)
bode  Method or Mn Fe Co Ni
1 AAS - - - - -
2 AAS - 4.63 £ 0438 T3.9 + 2.7 - -
3 Not Partic. - - - - -
4 FT = 4l - - =
-5 AAS 092 + 0.09 2461 + 0.17 - - 1.37 + 0416
6 A4 - 5.6 74 #(20%) - =
T Not Partic. - - - - =
8 AAS 0.82 - - - 1.49
9 NAA - 2.68 + 0.02 - - -
10 NaA 0.34 + 0.07 <30 4849 + 3.7 0,099 + 0.009  1.26 + 0.27
bzicy <3.2 3.7 £ 1.0 54.7 =+ 3.1 - 1.5 + 0.5
1 ' NAA - - 56.4 + 7.1  0.086 + 0.C08 -
12 ARS 5.4 2.9 53.8 1.5 4.3
13 Not Partice. - - = - -
4 NAS - 0.83 + 0.09 134 + 345 - -
1 4AS <5 2.8 56 - 2.0
16 Not Partic. - - - ~ -
17 4AS - - 66.8 + 8.8 - -
138 AAS ~ - - - -
19 Yot Partic. - - - - -
20 NAA C.24 + 0.036 - 64.7 + 4.2 0.175 + 0.014 -
AAS - - - - -
21 NAA 1.54 +(12.2%) - 82.7 #(8.67%) 0.150 +(7.1%) -
22 A4S - 2.7 # 0.2  5%9.9 +5.0 - 3.0 + 0.5
23  Not Partic. - - - - -
24 AAS - 3422 +(6.2%) - - &
25 Not Partic. - - - - -
26  Not Partice. - - - - -
27 AAS - 2.6 +0.2 55  +5 - 2.2 + 0.2
28 NAA 0.083 +(25%) 56  +(15%)  0.041 +(15%) -
29 AsS 1.10 #(12%)  3.57 +(4%) - - -

30

AAS




TABLE 4 (ocontinued)
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god®  Jethod or tn Fe Co Ni

3l AAS - 2.3 +(18.2%) 51.3 +(13.4%) N.D. 1.8 +(29.3%)

32 AAS - - - - -

33 NeA - - 95.1 +(21%) 0.147 +(5%) -

34 AAS 0.380 +(34.4%) 3.20 +(2.94%) 90.2 +(3.05%) 0,098 +(14.00%) 3.00 +(8.33%)

35 Not Partic. - - - - -

36 ALS 1o =D l.42 + 0 49.13 + 1.58 - -

37 AAS - - - - -

38 NAA - - 51.2  +(6.20%) - -

39 AAS - <10 44 +(8.4%) = -

40 XBSM - - 170 + 90 - - -

2 IRF - 2.2 4+ 0.7  50.1 + 4.6 - -

42 NAA - - - - -

43 NAA - - - - -
AAS - - - - -

44  Not Partic. - - - - -

45 AAS 1 1.9 #(20%) 8  +(15%) - 1.2 +(25%)

46 AAS - 9.3 + 3.2 - N.D. -

47 AAS - - - - -

48 AAS 6.90 + 0.5 2.2 + 0.2 54 +1 0.63 4+ 0.02 -

49 Not Partic. - - - - -

50 AAS - 4.5 + 0.6 55 42 - -

51 AAS - - - - -

52 NAL - - - - -
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TABLE S RESULTS OF TRACE ELEMENT MEASUREMUNTS ON THE COPEPOD SAMPLE MA—A-1
(Cu, Zn, As, Se, Ag /%’/S‘dfy matter)
gg‘fe Method Cu 2n As Se Ag
i1 AAS - - - - -
2 AAS 9.52 + 0.08 185 +1 - = =
3 Not Partic. - - - - -
4 FT - - - - -
5 AAS Bad3 + 0465  246.77425 - - -
6 NAA - 103 - -
T Yot Partic. - - - - -
8 AAS T+54 146 - 0.34
9 NAA 6477 + 0.12 W44 + 1T + Q.40 3.00 + 0.4 =
10 NAA <300 145 +12 + 0.5 3.21 + 0.15  0.085 + 0.012
XRP 7.6 + 0.6 158 +3 +0.23 2,05 + 0.37 -
11 M - 156.4 + 3.1 - 3.03 £ 0.07 -
12 AAS 9.4 152.1 - - -
13 Not Partio. - - o - -
“u NAA 8.47 * 0.69 162 + 745 - - -
15 AAS 10.5 160 - - -
16 Not Partic. - - - - -
17 AAS 10.4 155 + 3 - - -
18 AAS 7.3 13.4 - - -
19 HNot Partioc. - - - - -
20 NAA - 162.4 + 5.1 - 4.4 + 0437 0.582 + 0.0425
AAS - ~ - - &
21 - 176.5 +(0.45%) +(19.18%) 3.39 +(5.0%) 0.090 +(23.6%)
22 A4S 7452 + 1.0 160.5 +10 - = -
23 Not Partic. - - - - -
24 A4S 7073 +(2.6%)  154.52+(3.7%) - - -
25 Not Partic. - - - - =
26 Not Partic. - - - - -
27 AAS 7.7 +£ 0.1 159 4+ 2.0 - - 0.9 + 0.2
28 NaA 6.4 £(15%) 128 +(15%) +(15%) 3.3 #(15%) =
29 AAS 8.33 +(14%)  186.8 +(14%) +(5%) - -
30 AAS 4.9 + 0.2 171 +2 - B -




'
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TABLE 5 (continued)

209 Method cu Zn As Se g
3l AAS To4  +(11.1%) 151.2 +(5.9%) - - -
32 ALS 8.64 +(21%)  134.28+(4%) - - -
33 NAA - 184 +(4%) - - -
34 s 8.48 +(1.85%) 185  +(1.87%) e — 0.516 +(8.47%)
-35 Not Partic. - - ~ - —
36 AKS 7.86 + 0.31  172.7 + 0 - - -
37 AAS - - - - -
38 6.63 +(2.584) 141 +(1.46%) - - -
39 AAS - 163 +(1.3%) - - -
40  XESH 130 450 2600  +200 - - -
41 XRF 7.1 + 11 169 + 3 - - -
42 Nah - - - - -
43 NAA - _ - - - -
AAS - o - i -
44 Not Partic. - - - - -
45 Aas 6.8 +(25%) 169 +(3%) - - 0.07 +(30%)
46 AAS 9.27 + l.2 136.9 + 0.5 - - 1.48 + 0.6
41 M 7.9 #(10%)  159.4 +(10%) =~ - -
48 AAS 6.0 +0.3 175 +10 8.5 + 0.8 - 0.26 + 0.03
49 Not Partic. — - - = =
50 AAS 9.5 + C.4 165 + 2 - - -
51 AAS - 7.0 +0.5 140 +5 - - -
52 Maa - 130.5 + 7.5  1l.02 2.55+ 0.06 -
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TABLE 6  RuSULTS OF TRACE ELEWENT MEASURMMENTS ON THE COFEPOD SAMPLE MA-A-1
(ca, sb, Hg, Pb /ug/g-dr.v matier)

Sode Method ca Sb He Pb
1l AAS - - < 0.05 -
2 AAS 0.678 + 0.012 - - 1.10 + 0.14
3 Not Partic. - - - =
4 FT - - - -
5 AAS 0.5 + 0.03 - - -
6 NAA - - - -
7 Not Partic. - ~ - -
8 AAS 0.84 - <0.04 2.8
9 NAA 0.57 + 0.02 0.014 + 0.001 04237 + 0.007 -
10 NAA <4.2 0.012 + 0.003 0.219 + 0.047 -
peTi)y = - - <l.8
11 NAA - 0.19 + 0.06 0.29 + 0.07 -
12 AAS 1.1 - - 4.9
13 Yot Partic. - - - -
Vi3 NAA - - - -
15 AAS 0.70 - - P
16 Not Partic. - - - -
17 48 0.60 + 0.01 - - -
18 AAS 0.77 - 0.21 <1l.0
19 Not Partic. - - - -
20 NAA 3.01 + 0.301 0.0347+ 0.0038 - -
AAS - - - -
21 Wm - 0.188 #(15.9%)  0.357 +(14.5%) -
22 AAS 1.15 + 0.3 - - 1.22 + 0.7
23 Not Partic. — - - -
24 aAS 0.63 +(2T%) - 0.30 £(3.3%) 1.29 +(12.4%)
25 Not Partic. - - - -
26 Not Partic. - - - -
27 AAS 1.1+ 0.1 - - <1.0
28 NAA 0.61 +(15%) 0.016 +(25%) 3.6 +(15%) -
29 AAS C.67 +{8%) - 0.27 +(4%) 0.87 +(18%)

30 S 0.73 + 0.04 - 0.28 + 0.01 2.9 + 0.3




TLBLE 6 (continued)

9% Method cd S Hg Pb
31 AAS_ - - - N.De
32 AAS 0.618 +(13%) - 0.253 +(10%) 2.0 +(5%)
33 NaA - - -~ -
34 Ass 0.925 +(5.04%) - - 1.04 +(11.35%)
35 ©Not Partic. - - - -
36 ALS 0.55 + 0 - ~ Q.62 + 0.13
37 AAS - ; - 0.32 + 0.03 -
38 N 0.78 +(13.6%) - 0.358 +(6.70%) -
39 wss - - 0.264 +(4.9%) _
40 p oSt - - - -
41 IRF - - - -
42 M = I = -
43 NAA - - - -
Ms - - o —
44 Not Partic. - - - -
45  AsS 0.54 +(20%) - 0.10  +(20%) -
46 AAS N.D. - BT 11.4 + 1.1
47 ALS 1.1 +(10%) - 0.15 +(10%) 1.1 +(10%)
48 AAS 1.28 + 0.07 - <0.05 1.4 + 0.4
49 Not Partic. - - - -
50 Ass ' 0.68 + 0.08 - 0.31 + 0.02 -
51 AAS <0.2 - - 0.25 + 0.01 <l
52 NAA e - 0.164 + 0.022 -
AAS : Atomic Absorption Spectrophotometry IP : Inverse Polarography
ASV : Anodic Stripping Voltammetry N.D. : Not detected or not determined
ESM : Emission Spectrometry due to too low concentration
NAA : Neutron Activation Analysis Not Partic. : Not Participated

NAA (chem) : NAA with radiochemical separation
NaA (inst) : NAA Instrumental
T : Pission Track
SPM : Spectrophotometry
XE3M ¢ X~Ray Emission Spectrometry
RF : X-Ray Fluoresoence Spectrometry



TABLE 7
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PRELIMINARY OVERALL AVERAGE VALUES FOR THE RESULTS OF TRACE
ELEMENT MEASUREMENTS REPORTED ON SP=-M-1 AND MA-A-1 SAMPLES
(15 June 1977)

SP=M=1 MA=-A-]

Elemgg; No. of values Overall average® No. of values Overall average®

' reported (ng/g-dry) reported (ug/g-dry)
Cr 26 4.3 + 0.4 (9.3%) 11 1.7 + 0.7 (412)
Mo 32 61  +3 (4.9%2) 20 3.2 + 0.4 (13D)
Fe 34 1790 + 50 (3.92) 25 89 + 6 (8.7%)
Co 20 2.8 + 0.4 - (14D) 9 0.3 * 0.2 (677)
Ni 18 20 '+ 2 (10%) 1 2.1 + 0.3 (142)
Cu 36 13 + 1 (7.77) 28 12 + 4 (33%)
Zn 4h 66 +5 (7.62) 37 220 + 70 (322)
As 12 4.5 + 0.7 (16%) i1 7.6 * 0.7 (9.22)
Se 7 0.18 + 0.01 (5.6%) 8 3. = Q.2 (5.52)
Ag 10 1.8 +0.7  (39D) 9 0.5 + 0.2 (40%2)
ca 26 1.7 +#0.9 (53D 23 0.9 # 0.1 (11D
Sb 11 0.65 + 0.05 (7.7%2) 6 0.08 + 0.04 (50%)
Hg 27 0.5 + 0.2 (407) 18 0.4 + 0.2 (507)
Pb 26 16+ 1 (6.32) 14 2.4 '+ 0.8  (332)

<

The errors given are those in the standard deviations of the means
(standard errors).



- 43 -

ANNEX

LIST OF LABORATORIES WHICH REPORTED THE RESULTS

(15 June 1977)

Belgium

Institut Royal des Sciences Naturelles
de Belgique
Bruxelles

Canada

Department of Geology
University of British Columbia
Vancouver

Denmark

Isotope Laboratory
Research Establishment Riso
Roskilde

Department of Sanitary Engineering
The Techhical University of Denmark
Lyngby

Finland

2eactor Laboratory
Technical Research Centre of Finland
Espoo

France

Service d'Etudes Analytiques
Commissariat & 1'Energie Atomique
Fontenay-aux-Roses

O.R.S.T.O.M.
Bondy

Laboratoire de Surveillance des Nuisances
de 1'Homme et de son Environnement
Pierrelatte

Institut Scientifique et Technique des

Péches Maritimes
Narntes

German Democratic Republic

Staatliches Amt fur Atomsicherheit

und Strahlenschutz der DDR
Hauptabt. Nukl. Umweltschutz
Berlin

Principal investigator

Mr. M. Mertens

Dr. K. Fletcher

Mr. K. Heydcrn

Dr. J, Tjell

Mrs. E. Lakomaa

Mr. G. Baudin

Dr. M. Pintsa

Mr. J. Ruiz

Dr. Y. Thibaud

Dr. F. Moldenhawet
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Germany, Federal Republic of

Institut fuer Medizin

Juelich

Bundesanstalt F. Gewaesserkunde

Koblenz

Landwirtschaftliche Untersuchungs und
Forschungsansgtalt

Joseph Konig Institut

Munster

Greece

Greek Atomic Energy Commission

Nuclear Research Center "Demokritos"

Attikis

Division of Research

The Greek State Chemical Laboratories

Athens

Institute of Oceanographic and
Fishing Research
Athens

India

Spectroscopy Division
Bhabha Atomic Research Centre
Trombay, Bombay

Analytical Chemistry Division
Bhabha Atomic Research Center
Trombay, Bombay

Health Physics Division
Bhabha Atomic Research Center
Trombay, Bombay

Italz

Centro di Radiochimica e Analisi
per Attivazione

_#stictuto di Chimica Generale
dell'Universita

Pavia

Istituto di Anatomia Comparata

Laboratorio di Idrobiologia
Siena

JaBan

Department of Health Physics

Radiation Center of Osaka Prefecture

Osaka

ANNEX (contd.)

Principal investigator

}414

Dr.

Dr.

De.

Dr.

Dr.

Dr.

Dr.

Dr.

K. Rasperek

Xarl Klein

Seifert

A.P. Grimanis

D. Marketos

F. Voutsinou

N. Narasimhanm

M. Sankar Dasg

S. Soman

Prof. E. Orvini

Prof. A. Renzoni

Dr.

Tetsuoc Macmuro



- 45 -

ANNEX (contd.)

Principal investigator

Natiomal Institute for Dr. Kensaku Okamoto
Environmental Studies
Taukuba-Ibaraki

Sagami Chemical Research Center Dr. Ken Sugawara
Sagamihara-shi
Department of Agr. Chemistry Prof. S. Toda

Faculty of Agriculture
The University of Tokyo

Tokyo
Netherlands
Interuniversity Reactor Institute Prof. J.P.H. Houtman
Delft
Laboratory for Chemical Analysis Dr. P.L. Schuller
of Food
National Institute of Public Health
Bilthoven
Institute for Soil Fertility Dr. W. van Driel
Haren . : '
Energie Centrum Nederland Dr. J.G. van Raaphorst
Petten
Norvaz
Institute of Marine Biology and Limmology Dr. T. Andersen
Sect. Marine Zoology and Marine Chemistry
Oslo
Department of Chemistxy Dr. W. Lund
University of Oslo
Oslo
Central Institute for Industrial Research Dr. P.E. Paus
Oslo
Pakistan
Pakistan Institute of Ruclear Science Dr. I. Qureshi
and Technology
Rawalpindi
South Africs
Sea Fisheries Branch Mr. H. Fourie
Sea Point
Isotopes and Radiation Division Dr. D. van As

Atomic Energy Board
Pretoria
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ANNEX (coptd.)

Principal investigator

Naticnal Physical Research Laboratory Dr. R. Wetling
Applied Spectroscopy Division
C.S.I1I.R.
Pretoria
Spain
Instituto de Investigaciones Dr. A. Ballester
Pesqueras '
Barcelona
Laboratorio oceanogrefice Dr. J. Ros Vicent

del Mar Menor
San Pedro del Pinatar

Sweden

AB Atomenergi : Dr. Hang Tovedal
Fack

Nykoping
Switzerland

Eidg. Institut fur Reaktorforschung ' Dr. A. Wytteoback
Warenlingen

United Kingdom

N.E.R.C. Imstitute of Dr. T. Coombs
Marine Biochemistry
Aberdeen

Western Reglonal Hospital Board Dr. I. Dale
Department of Clinical Physics and

Bio-Engineering
Glasgow

Institute for Marine Environmental Research Dr. E.I. Bamilton
- Plymouth

Freshvater Fisheries Laboratory Dr. A. Holden
Faskzlly

Fisheries Laboratory Dr. J.E. Portwann
Burmhamron-Crouch

Department of Agriculture and ' Dr. G. Topping
Fisheries  for Scotland
Marioe Laboratory )
Aberdeen
U.S.A.
Rosenstiel School of Marine and Dr. D. Fisher

Atcospherie Science
University of Miami
Miami
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ANNEX (centd.)

Principal investigatof

National Marine Fisheries Service Mr. R. €reig

Middle Atlantic Coastel Fisheries Center

Milford

Battelle Memorial Institute Dr. L. Rancitelli

Pacific Northwest Laboratories

Richland

Environmental Protection Agency Dr. D. Scott
+E.M.S.L.

Las Vegas

Duke University Marine Laboratory Dr. P. Whaling

Beaufort

U.S.S.R.

Ali-Union Research Institute of . Dr. N. Morozov
Marine Fisheries aund Oceanography (VNIRO)

Moscow

Yugoslavia

Institute "Josef Stefan' Prof. L. Kosta
Ljubljana

International Atomic Energy Agency

Seibersdorf Laboratory Dr. 0. Suschny

Monaco Laboratory Dr. R. Fukai
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PROGRESS REPORT No., 16
INTERCALIBRATION OF ANALYTICAL METHODS
ON MARINE ENVIROMNMENTAL SAMPLES

International Laboratory of Marine Radioactiv
I.A.E.A.
Principality of Monaco
March 1978

Trace Elerent Measurements on Ovster Homogenate (MA-ﬁfl)

(Supplement)

The results of the preliminary survey, made on the data
reportad before Jume 1976 for trace elements in the oyster
sample (MA-M=1), have already been presented in Progress
Repeort No. 13 (PR-13). Since that time further results have
been received from a number of laboratories. Altogether 125
laboratories received the oyster sample, of which 87 actually
reported the results of their measurements to date. In the
present report, the results ares given of a survey on the
reported data, including those rTeceived after the publication

of the previous survey,

Only individual results reported from 27 laboratories on
the 14 selected trace elements (25 selected in PR=-13) are
given here as supplements to Table 1 (for Cr, Mn, Fe, Co and
Ni), Table 2 (for Cu, Zn, As, Se and Ag) and Table 3 (for C4,
Sb, Hg and Pb) in PR~13, since those reported earlier from 60
laboratories were already presented. A list of these 27
laboratories with the names of those who were involved in the
analytical work is given as an Annex. The abbreviations for
the type of analytical techniques used by the laboratories,
given in Tables !, 2 and 3 (supplement) are as follows:

AAS: Atomic Absorption Spectrophotometry
ASV: Ancdic Stripping Voltammetry

DPP: Differential Pulse Polarography
ESM: Emission SpectrometTy

FLM: Fluorometry

NAA: Neutron Activation Analysis

PAA: Proton Activation Analysis

XES: X-Ray Emission Spectrometry

YRF: X-Bay Fluorescence Spectrometry



The procedures adopted for compiling individual data

are Bimilar to those described in PR-13.

Tables 4, 5 and & show ranges and overall averages for
the concentration of the 14 selected trace elements in the
oyster sample, based on all the data reported by the 87
laboratories. In these tables average values, obtained after
rejecting outlying data by applying Chauvenet's or Dixon's
test, are also presented. These tables should replace the
corresponding tables given in PR-13, since they are now based
on the complete set of data available in the present inter-

calibration exercise.

The inclusion of the additiomnal data in the survey has
brought about, however, only minor changes to the general
conclusions drawn in PR-13 on the tendencies of the data
scatter for each elemeﬁf, the relationship between the
"consensus value" and true concentration, etc. Nevertheless,
the average concentrations for Cr,: ¥n, ¥e, Co, Cu, Zn, Se, Ag,
Cd, Hg and Pb, computed after applying Chauvenet's test, are
now considered to approach closely the true concentrations of
these elements in the oyster sample. The consideration is
based on comparisons of these average concentrations with the

"

"probable concentrations" estimated from the data reported by
selected laboratories. For Ni, As and Sb the situation is

not clear from the data available at present.

The survey presented here has been possible through a
joint effort on the part of all participating laboratories.
The endeavour of 211 these who contributed to the present

intercalibration exercise 1s gratefully acknowledged.
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T43LE 1 RuSULTS OF Cr, Mn, Fe, Co AND Ni LEASURIDENTS ON OYSTER SANPLE MA-M-1
BY DIFF.RINT LABORLTORIES ( mg/g-dry matter at 105~110 °C)
( SUPPLIENT)
g:‘fe Method cr in Fe Co Ni
61 AAS - 85 #(5%) 2800 +(5%) - -
BEM  <€2.5 - - <0.7 < 0.7
62 NAA - 73 x 24 = - -
A4S 73 +(2u3%) 316 +(2~3%) - =
PAA | <0 75 #(30%) 320  +(30%) - <3.0
63 AAS - 79 353 - -
64 AAS 1.1 +0.03 40.0 242 4+ 1 - -
65 AAS - - - - -
FIX - % o - _
66 NAA - - - - -
67 MS [ <0.5 79 +(3%) 279 +(11%) <0.5 <0.5
63 AAS - 67.3 +(4%) = &
69 DPP - - - - -
AAS - - - - -
70 JoSt4 2.4 - - 0.7 2.4
71 M8 <5 63.3 +(5%) 240 +(5%) - 0.27 +(10%)
72 AAS - - - - -
73 AsS 3.7 +(10%) 72 +(3%) 323 +{(3%) - 2.9 +(10%)
T4 NAA - - 1002 st 200 Q.45 + 0.11 -
5 Ass - - - - -
76 ASV - - - - -
77 AsS - - - 0.78 +(10%) -
78 AAS - - - - -
79 AAS 3.63 +0.18 70.2 + 0.6 32+ 11 - 5.48
80 AAS - 76.8 + 1 223.7 % 5° <4.67 -
81 XRF - 67 =+ 1.6 284 + 8 - -
82 AAS I +0. 77 +2 RT £ 5 0.490+ 0.02 -
83 AAS - 19 +(5%) - - -
84 AAS 0.56 +(30%) 81 +(5%) 346 +(3%)  <0.02 0.83 +(3%)
85 IBS - - 170 + 90 = -
86 AAS - - - - -
87 AAS - - - - -
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RESULTS OF Cu, Zn, As, Se AND Ag MEASUREMENTS QN OYSTER SANMPLE MA-}—1

BY DIFFERENT LABORATORIES (

/e—dry matter at 105-110 °C)

( SUPPLEMENT)
gg‘}‘a Method Cu Zn As Se Ag
61 s 175 2(5%) 140 +(5%) - - -
ESN - - - - 7 +(20%)
62 NAA - - - - -
as | 345 #(2.3%) 2680  +(2.3%) = - -
PAA - 3415 +(10%) 13 #(10%) = -
63 AAS 367 3080 o = -
64 AsS | 303.0 + Q.1 2400. - - - -
65 AAS - - - - -
FL - - - 2.1 -
66 nan | 280  #(15%) 2500 +(15%) U x(15%) 2.5 (15%) -
67 AAS 1325 +(2%) 2849 +(4%) - - —
68 aas | 307 +(4.1%) 2885.5 +(2.4%) - - -
69 DPP 304 - - - -
AAS - - - - -
70 1 480 - - - -
i ss 325 #(5%) 2791 +(5%) - - -
72 AAS - @ = - -
13 s (331 +(3%) 3032 +(3%) - - 6.1 +(10%)
T4 NAA - 3285 + 394 163 + 21 0.05 * 0,01 -
75 AAS - = = =
76 asv 280 +(10%) 3020 +(10%) - - -
71 AMS | 386.3 +(5%) 3186  +(10%) - - -
78 AAS - - - - “
79 AAS [ 328 414 2737 + 40 - - -
80 A8s  1337.34 1 2595.3 + 59 - - 17.66 + 2.63
81 XRF {309 23 2820 + 26 - - -
82 AAS 1306 + 5 2842 + 20 - - 5.40 + 0.3
83 ass 1351 +(5%) 3629  +(6%) - - -
84 AAS 340 #(5%) 4120 +(2%) 7.5 +(3%) - -
85 XBES 130+ 50 2600 + 200 - - -
86 A8 | 365  +(13.32%)2759  +(11.47%) - - =
87 AAS - - - - ~
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TABLE 3 RESULTS OF Cd, Sb, Hg AND Fb MEASURIMENTS ON OYSTER SAMPLE MaA—d-1
BY DIFFERINT LABORATCRIES ( mg/g—dry matter at 105-110 °C)
( SUPPLEMENT)

gode | Method od 5o Hg b
61 AAS - - o o

= & = - 0.7 +(20%)
62 NAL 2.85 «+ 0.10 - - -

AAS - - ” =

PAA <5 <5 - -
€3 AAS 2.5 - - -
64 AAS 2.2+ 0.02 - 0.16 + 0.01 1.18
65 A4S - - 0.23 -

FLM - - = -
66 NAA 2.4 +(15%) - 0.18  +(15%) -
67 445 137 #(10%) - 0.14  +(T%) 1.59 +(25%)
68 AAS 2.5 +(5.88%) - 0.200 +(9415%) -
69 DPP 1.93 - - 1.31

AAS 1.90 - 0.251 =
70 BESM - " - -
71 AAS 0.66  +(5%) - - 1.34 +(10%)
72 AAS 1.40 +(10%) - 0.205 +(12%) -
= AsS 3.0 #(10%) = ~ <0.5
74 Na4 - - - -
75 ALS - - 04059 -
76 ASY 2.3 +(10%) - - 1.2 +(10%)
7 AAS 2.16 +(10%) - 0.09 +(lof) 1.1 +(20%)
78 ALS - - 0.1967 -
79 ARS 2,13 + 0.14 - 0.26 =+ 0.01 2.26 + 0.21
80 A8S 2.51 + 0.13 - - 12.73 + 0.8
81 IRF - - - -
82 AAS 21 +2 - 0.160 + 0.03 2.13 + 0.2
83 A4S 2.5  +(6%) - 0.131 +(65%) -
84 AAS 2.135 +(3%) - <0.01 -
85 xBS - - - -
86 ALS 3+458 +(15.7%% - 0.192 +(39.55%) -
87 AAS 1.92 + 0.03 - 0.171 + 0.02 2.19 + 0.15
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TABLE 4  OVERALL AVIRAGES AND AVIERAGES AFTER CHAUVLNET AND DIXON'S TLESTS
FOR THE RESULTS REPORTED FOR Cr, Mn, Fe, Co AND Ni MEASUREMENTS
ON OYSTER SAMPLE MA-M-1

Element Cr Mn Fe Co Ni
No. of Reported Results* 30 49 54 26 | 17

Range reported 0.304 - 75 0.094 - 110 0.21 = 2800 0.29 = 5.7 0.27 = 22

( g/e—iry)

vy

Overall Average 4 +2 68 + 2 360 + 50 1.0 + 0.3 4 + 1

( ug/e~dry) | (50%) (2.9%) (14%) (30%) ~(25%)
Chauvenet's Test
No. of R 1t
-o of Results 25 42 22 22 16
accepted by the test

¥

Average 1.2 + 0.1 T2 * 1 302 + 6 0.46 + 0.03 3:3 + 0.5
( og/e=ary) (8.3%) (1.4%) ~(2.0%) ~(6.5%) ~(25%)
Dixon's Test
No. of R 1t

ek 3 IR SEene 28 47 52 26 16
accepted by the test

¥

Average 1.5 + 0.2 69 + 2 300 + 10 l.8 + 0.3 3.3 + 0.5
( pog/e-ary) (13%) (2.9%) “(3.3%) ~(30%) ~(15%)

Results showing only detection limits of methods used are not included.
k2
The standard deviations given are l¢-for mean (standard error).
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T:3LE § OVERALL AVERAGLS AND AVERACLS AFTE CHAUVENET AND DIXON'S TESTS
FOR THE RESULTS REPORTED FOR Cu, 2n, As, Se AND Ag ME/SUREMENTS
ON OYSTIR SAMPLE MaA-I-1
Element Cu Zn As Se Ag
*
No. of Reported Results 66 77 23 21 28
Range Reported 55.5 - 480 2.8 = 5400 0.016 — 163 0.05 — 3.9 0.0058 - 17.66
( og/g-dry)
Overall A-verage*% 311 +9 2700 + 100 o X 4 2.0 + 0.2 6.1 + 0.6
( /ug/g—dry) (2.9%) (3.7%) (41%) (10%) (9.8%)
Chauvenet's Test
No. of Resulis 60 64 19 21 26
accepted by the test :
AverageH 322 + 6 2830 + 30 10.7 + 0.6 2.0 + 0.2 5.8 + 0.4
( /ug/ g—dry) (1.9%) (1.1%) (5.6%) (10%) £6.9%)
Dixon's Test
accepted by the test
Average 31 +9 2700 + 100 10 % 1 2.0 + 0.2 5.6 + 0.4
( /ug/g-dry> (2.9%) (3.7%) (10%) (10%) (7.1%)

Results showing only detection limits of methods. wsed are not inclunded.

The standard deviations given are 1 0“for mean (standard error).
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TABLE 6 OVERALL AVERAGES AND AVERACES AFTELR CHAUVENET AND DIXON'S TESTS
FOR THid RESULTS REFORTED FOR Cd, Sb, Hg AND Pb MEASUREMENTS ON
OYSTER SAMPLE Ma~-M-1
Element i Ccd Sh He Po
No. of Heported Results 50 ' 8 44 24
Range Reported 0.4 - 21 0.013 = 15.60 0.059 = 1.6 0«2 = 12.73
( pig/e—dry)
Overall Average 2.7 + 0.4 2+2 0.27 + 0.04 3.0 + 0.5
( pe/e-dry) (15%) (100%) (15%) (17%)
Chauvenet's ’fest
No. of Result
o. of Results 48 5 39 5%
accepted by the test
%
Average 2.2 + 0.1 0.05 + 0.02 0.19 + 0.01 1.5 + 0.2
( /o8/=4xv) (4.5%) (40%) (543%) ~(13%)
Dixon's Test
No. of Resulis
° 49 7 39 32
accepted by the test
* X%
Average 203 i Ocl O.ll : 0004 0119 : 0001’ 2—3 : 0-3
( jug/g~ary) (4+3%) (36%) (5.3%) (13%)

W

The standard deviations given are 10-for mean (standard error).

Results showing only detection limits of methods used are not included.
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LIST OF PARTICIPATING LABORATORIES

(Supplement)

(A) Laboratories which reported the results (January 1978)

Algeria Investigator
C.R.0.P. R. Semroud
Alger D. Siblot

Canada
Nutrition Research Division B.G, Shah

Food Research Laboratories
Ottawa, Cntario

Beak Consultants Limited R.S. Szawiola
Department of Chemistry
¥ississauga, Cutario

Finland
Institute of Marine Research F. Koroleff
Helsinki R. Lehtio
France
Laboratoire Solaigue J. Laporte
Nimes *1, Kovacsik
Laboratoire de Sédimentologie sous-marine A. Monaco
Perpignan J.P. Cambon
Laboratoire de Spectrographie de 1'ORSTOM {. Pinta
Bondy
C.E.A. - Laboratoire de Surveillance des J. Ruiz
Nuisances de l'Homme et son Environnemant M. Cardi
Pierrelatte 4, Clavel
M, Jalat
Greece
College of edicine A.G. Panetsos
University of Thessalonimi S«A. Georgakis
Thessaloniki
Laboratory of Analytical Chemistry G.S., Vasilikiotis
University of Thessaloniki M. Sofoniou
Thessaloniki D, Themelis
N. Voulouvoutis
Italz
Laboratorio per lo Studio della M, Bernhard
Contaminazione Radioattiva del Mare i, Stoeppler

Fiascherino, La Spezia

Istituto ¢ Museo di Zoologia e Anatomia Comparata A. Bolognari
Universits di ilassina L. Mojo
Mesaina S. Martella

G+ Martino
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Italy {(contd.)

Istituto di Chimica Generale
Universita di Genova
Genova

Laboratorio Radioattivita Ambientale
CNEN—-CSN della Casaccia
Rora

Igtituto di Anatomia Comparata
Universita di Siena, Siena

Euratom - CCR

Joint Nuclear Res. Centre
Ispra

JaEan

Akita University of edicine
Akita

Norwa

Central Institute of Industrial Research
Oslo

aim

Instituto de Investigaciones Pesqueras
Barcelona

Laboratorio oceanografico del Mar Menor
San Pedro del Pinatar

Sweden
Aktiebolaget Atomenergi
Studsvik
Nykoping

Turkey

Department of Marine Sciences
Hiddle-East Technical University
Ankara

U.K.

Enviromental and Medical Sciences Division
A.E.R.E. - Harwell

Investigators

R. Capelli
B. Fassone
G. Zanicechi

A. Cigna
G. Mastinu
¥,E., Belli

A. Renzoni
E. Bacci

C.J. Toussaint
G. Aina

H. Takizawa

P.E. Paus
B, Enger

A. Ballester
Ll. Cros

J. Ros Vicent
J.G. Perez

H. Tovedall

T.T. Balkas
G. Ramelow
C. Saydam
S. Tugrul
H.A. Ozkam
G. Tuncel

H.I. Shalgosky
R.J. Webb

D.R. Williams
D. Gibbomns
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Battelle — Colutbus Laboratories
Columbus, OChio

U.S. Environmental Protection Agency
N.E.R.C.
Las Vegas, Nevada

Woods Hole Oceanographic Institution
Woods Hole, lfassachusetts

Duke University Marine Laboratory
- Beaufort, North Caroline

(B) Laboratories which qgslingﬂ_to report (January 1978)

Belgium

Studiecentrum Kernemergie
SCK/CEN
Mol

Greece

N.R.C. "Demokritos"
Athens

U.K.

Paediatric Unit
St. Mary's Hospital Medical School
London

U,S.A.
University of Delaware

College of iferinme Studies,
Newark, Delaware

Reed College
Portland

Puerto Rico Nuclear Center
*ayaguez

Argonne HNational Laboratory
Argonne

Investigators

I.L. Heffelfinger
D. Sgontz

D.R. Scott
J. Cummings

G. Thompson

P.J. Vhaling

0. Van der Borght

A. Katsanos

C.D. Strehlow

W.P. Comway

L.B. Church
J.E. Hontgomery

J., Sedlet:
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PROGRESS REPORT Ho. 10
LITERCALILRATION OF ANALYTICAL METHODS
ON HARIVE ENVIR:UIENTAL SAMTLES

International Laboratory of Marine iRadioactivity, TALA
ijusee Oceanogzraphigue
Principality of ionaco

October 1578

Prelinminary Report on the “easurements of Trace Flements in TFish Flesh

Durirg 1777 the fish flesh homopenate sample (YA-A-2) was prepared for trace
element measurements., Thz homogenizatien of thils sample was much more difficult
‘than that for the other sam=ples, oyster, copepod etce. The fish sample (:iA-A-2)
wasg distrituted to 106 lakoratories between April - Jume 1273. Ty the end of
September 1%78 Tesults were received from 55 laboratories. A prelirinary
compiiation of the results reported is given in the presaent report. The final
comgilation and survey of the results will be made when more results are received.
A list of the 56 laboratories which submitted results up to September 1973 is

attached as an Annex.

1. TNesults reported.

Although results frowm 3G laboratorizss vere received by September 1578, the
compilation includes the data from only 5% laboratories. Results of measurements
of more than 40 elewments were reported, but the przsent compilation has beea made
for only 14 sclected elements, Cr. !, Fe, Co, Ni, Cu, Zn, As, Se, Ag, C<, Sb, Ig
and Pb. Tables 1, 2 and 3 contairn respectively the compilation for [Cr, Mn, Fe,
Co, 1], [Cu, Zu, As, Se, A2) and {Cd, SbL, Hg, Pb]. As hKas been doane in the past,

the following procedures werz adonted:

(2) All values given in the tables vere taken from the original reports
of the particisants with as little change as possisle; significant
ficures of tihe values given in the tahles are identical to those of

the data reported by the participants.

(L) 1Io cases witere laboratories 2:2ad not given laboratory averages {or
their irndividual mneacurenents, arithmetical averages of tha

individual data wer- celcvlated and presented in the tables.



(c) The associated errors of the measurementc vere reported either
in absolute values or in percentages. The percent errors are given

in parentheses in the tables.

(d) 1In cases where laboratory averages were calculated at Monaco,
assoclated errors for these averages were computed on the basis
of the errors given for individual data vhen two or threes data had
been given for one element; where four or more data were available
for calculating the sverage, standard errors were computed from the

individual data reported.

{(e) 1In each table abbreviated descriptions of tlie analytical methods
used are also given. These show only the type of analytical methods
adopted, but do mnot indicate the variaty of the procedures involved
in each type of analytical method. The abbreviaticns used are as

follows:

AAS:  Atomic Absorption Spectrcphotometry
ASV: Anodic Stripping Voltammetry

TIAA: Jleutron Activation Anzlysis

SSVS: Spark Source ilass Spectrometry
IESM: ZX-rtay rmission Spectrometry

XRF: Z~ray Tluorescencc Spectrometry

25 Preliminary surmary of the data

Table 4 gives the prelimirary overall averages of the results reported on
the 14 selected trace elements from 54 laboratories. This table is intended to
show the relative scatter of the reported results in the present intercalibration
exercise, but does not indicate “probable concentrations’ of trace elements in
this sample. As statistical tests to rej=ct outliers were not applied, the
overall averages presented in Table 4 do not, in any case, represent the ''probable
concentrations”. It was observed, however, that the average values, based on less
scattered datz for some elements, for example, those associated with less than

+ 10Z standard error, may be clesc to the '

'probable concentrations"” (e.g. Tin, Te,
Cu, Zn, As and Iig). On the other hand, the average values associated with large
standard errors, which exceed + 20%, may be several times off the probable

concentrations of the elements (e.g. Cr, Co, Ag, Cd, Sb, Pb).

The code number of your laboratory is:
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(Cr, ln, Fe, Co, Wi /ug/g-d.ry matter)

R&SULT OF TRACE ELLMENT MIASUREMENTS ON THi FISH FLESH SAMPLE biA~A-2

gode | Hethod | Cr ¥in Fe Co Ni

1 ARS - < 0.08- - s -

2 AAS - - - - -

4 ASV - - = = =

3 AAS 1.4 +(10%) - - - <l.l +(10%)

4 AAS - 1 +0.5 70 + 10 - -

s AAS - - - - -

6 AAS 0e54+ 0.08 N.D. 98 + 4 - -

7 XESH - - 68 +(50%) - -

8 AAS - - - - -

9 AAS - - - - 0.70 +(10%)
10 AAS - - - - -

11 AAS - - - - 0.510+ 0.020
12 AAS - 1.3 + 0.64 - - -

13 AAS 4.7 + 0.8 0.6 + 0.1 50 +2 0.03 +0.01 0.5 + 0.1
14 AAS - 0.44+ 0.05 50 +2 - -

ASV - - - - -
15 AAS - - - - -
16 AAS - 1.1 + 0.06 - - -
NAA 2.1+ 0.16 0.7 + 0.05 67.7+ 4.5  0.070 + 0.002 -

17 NAA 2.08 +(9.5%) - 76.5+(7.T%) 0.135 +(9.9%) -

18 AAS - 0.960+(11.29%) - - -

19 AAS - - - - -

20 IRF 2.0 + 0.5 - 50.0+ 5 - 1.0 + 0.3
21 AAS - 0.75+(5%) 53.3+(5%) - <1.5

22 AAS - - 49.2+ 3.5 s =

23 AAS 0.87 +(14%) 0.7 +(36%) 56.3+(7%) 1.7 +(26%) 2.5 +(52%)
24 AAS 4.07 + 0.44 - 50.0+ 12.3 - 1.48 + 0.16
25 XESM 12.9 + 1.2 3.5 + 0.9 62.5+ 1.5 - 2.5 + 0.4
26 Aas 1.40 +(10.0%)  0.91+(5.5%) - - -

27 AAS - - 50.9+ 1.4 - -

28 AAS - N.D - _ -

29 AAS < 0.3 <1.0 35.6 - 0.81

30 XRF - - 82 + 15 - -
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T™3LE 1 (continued)

Code

No. Method Cr ¥n Fe Co Ni
31 NAA - 0.587 + 0.010 53.7 <+ 2.2 - -
2 ALS 0.950 + 0.12  1.180 + 0.25 158.15 + 18.11 ~ -
33 A4S - = - - -
34 AsS 1.04 #(4%)  0.89 +(2%)  59.3 (%)  0.097 +(9%)  1.00 +(5%)
35 NAA 3.06 #(3.5%) 0.85 +(4%)  59.7 +(5%)  0.11 +(6%) =
36 AAS 5.3 +(10%) 1.78 +(5%)  49.1 +(5%) 2.19 +(5%) -
37 Ass - 0.645 +(10%) - - -
38 443 0.49 #(13%) 0.63 +(6%) 58  +(7%) - 0.42  +(9%)
39 NAA 1.31 +(13.2%) 0.75 +(8.9%) 61 +(10.1%) 0.061 +(16.9%) -
40 ALS - - 47.0 +(8.4%) 0.147 £(26.9%) 0.137 +(8.9%)
41 NAA - - ~ - -
a2 AAS 1.1 x(10%) 1.0 #(20%) 50.9 +(10%) 0.6 +(10%) 0.7 +(10%)
43 AAS 1.6 +(20%) 0.8 +(20%) - 0.09 +(20%) 2.5 +(20%)
NaA 1.4 #(20%) 0.51 #(10%) 67  x(20%) 0.054 £(25%) -
44 AsS - - - - -
45 AAS - 0.81 65 - 1.20
46 A4S - - 56.7 +(4%) - -
NAA 5471 #0413 0.72 + 0,04 57.5 + 5.4  0.057 + 0.006 1.7
47 NAA 9.9  +(1.5%) - 67.3 +(3.8%) 0.064 +(5.4%) -
48 NAA - - - - -
49 AAS - - 58.9 % 0.7 - -
NAA - - - 0.082 + 0.020 -
50 84S - - - - -~
5 AAS 2 +03 0.9 +0.2 47 +5 0. 0.9 + 0.1
NAA 2.0 +0.2 0.5 +0.05 34 +4 - -
ssms 1.4 #(30%) 0.5  +(30%) - - 0.8  +(30%)
52 AAS 3.59 4+ 120 2.00 4 0.80 56.61 + 8.2 1.65 + 0.55 2.54 + 0.59
53 248 - - - - -
54 A4S - - 43+ 9 0.18 + 0.01 0.72 + 0.05
55 NAA 1.22 + 0.21 <0.7 47.9 + 1.6  0.044 + 0.001 <1
poci lad 0.6 1.1 +0.4  51.8 + 3.4 <0.8 0.89 + 0.16
56 Aas 0.74 +0.08 0.64 +0.05 48.7 +2.0 0.03 + 0.015 0.63 + 0.10
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TABLE 2 RISULT OF TRACE rlLEMENT MEASURIDMENTS ON THE FISK FLESH SAMPLE MA—-A-2
(Cu, Zn, 4B, Se, Ag /ug/ghdry matter)
gzc}e Method Cu Zn As Se Ag
s AAS 3.49 #(9.7%) 32.32 #(5.3%) -~ 1.23 #(3.2%) -
2 AAS 4.2 + 0.4 33.3 + 1.0 = - =
ASV — - - - -
3 ArS 3.9 #(108) 33 #(30%) <0.1 #(20%)  0.78 x(20%) -
4 ALS 35 +1 25 +1 - - -
5 AAS - -~ 2.74 +(10%) - -
6 AAS 12.5 + 1.40 204  + 29 - = w
7 XESK = 11 +(40%) - 3.9 #(50%) 30  +(50%)
8 AAS - - - - -
9 AAS 3.12 +(10%)  42.7 +(10%%) = ~ =
10 AAS 4.4 + 0.2 27 + 1 - - -
11 AAS 3453 + 0.07 - - s -
12 AAS 3.2 +0.74 32.4 + 8.4 - & =
13 AAS 3.7 + 0.1 30.4 + 0.9 - b &
14 AAS 4.8 +0.3 34 3.8 +0.5 . -
ASV - - s - -
15 AAS 4.02 +(5.1%) 38.1 +(3.8%) 2.10 +(2.8%)  3.28 +(3.6%) -
16 AAS 6.5 + 0.6  3l.6 + 1.3 - - -
NAA 3.8 + 0.3 34.1 4+ 1.13 - . =
17 NAA - 46.6 +(6.6%) - 2.22 +(10.0%) -
18 AAS 5.000+(5+74%) 36.620+(1.72%) - ” -
19 AAS 417 +(45)  32.28 +(4%) - - -
20 periy - 30.0 +5 - - -
21 AAS 4.1 +(5%)  34.7 +(5%) - - -
22 AAS - 32.2 + 0.4 - - i
23 AAS 3.9 #(9%)  33.8 +(2%) - - 0.13 +(62%)
24 4AS 6,08 + 0.49  32.3 + 1.13 - - -
25 XBSM 5.6 + 0.2  37.7 + 0.9 2.2 + 0.9 1.2 + 0.2 -
26 AAS 4.03 +(5.5%) 34.5 #(2.2%) = - -
27 AAS 4.12 + 0,76  33.1 + 1.0 - - -
28" AAS 17.6 +(5.7%) 35.6 +(1.6%) = - =
ARS 4.1 +(11.4%) 35.5 +(2.6%) - - -
29 AAS £l 26.1 - - -
30 RFP - 30 +4 - - -




TABLE 2 {continued)

Code  jethod Cu Zn As Se Ag
No,
3l NAA 3.96 # 0.05 29.9 =+ 1.1 2,98 + 0.11 - -
32 AaS 3.81 + 0.186 51.64 + 2.14 - - -
33 AAS - 20.,288+(10.47%) - - -
34 AAS 4.25 #(3%)  33.3 #(2%) = = =
35 NaA 8.8 £(10%) 31.4 #(3.5%) 2.1 #(2.8%) 1.28 #(5%) -
36 AAS 4.60 +(5%)  33.08 +(5%) - - -
37 AsS 4.38 +(8%)  28.6 +(10%) - - -
38 A4S 5.2 +(10%) 17.0 +(4%) - - =
39 NAA - 38.6  +(11.1%) - 1.37 +(11.5%) -
40 IVE 0.578+(13.7%) 36.90 +(18.3%) - - -
41 NAA 3.9 +0.2 - 2.02 + 0.05 - -
42 A4S 4e4 #(5%)  35.7 #(5%) = - -
43 AAS 2.9 +(10%) 33 +(5%) - - 0.08 +(20%)
NAA 4.1 +(10%) 34 +(10%) - - 0.12 +(20%)
& AAS - = = - -
45 A4S 3.32 34.5 - - o
46 Ass 3.94 £(5%)  34.2 £(5%) - w =
NAA - 29.9 +0.71  3.18 + 0.12  3.92 + 0,07  0.12 + 0.02
47 Naa - 37.5 #(1.7h)  3.05 £(2.1%)  1.39 £(5.0%) 0.081x(28.3%)
48 NAA - - 2.25 +(10%) ~ =
49 AAS ~ 38.8 +0.3 - - -
NAL - 41.7 # 1.5 2.95 + 0425  1.20 + 0.12 -
50 AAS - - - - =
51 A4S 3.8 £0.8 28 o« - = =
NaL - 29 +3 - ~ -
SSHS 30 +(30%) - 0.75 #(30%) 0.5 +(30%) <0.1 +(30%)
52 AAS 442 + 0.21  31.95 + 1.80 - - 0.42 + 0.03
53 A4S 3.98 + 0,15  33.89 + 0.80 - - -
S4 AAS 4.0 + 0.2 34 +1 - - 0.23 + 0.08
55 NAA <20 34.4 + 0.5 2.91 + 0.06 1.18 + 0.01 0.091+ 0.006
IRF 3.5 £0.3 32.9 + 0.6 2.7 +0.2 1.07 + 0.07 -
56 ALS 6.92 + 1.10 29.3 + 1.0 - - -
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TABLE 3 RESULT OF TRAC: ELIN.NT MLSURLSIENTS O THY FISH FLMSH SANPLD Mh—i-2
(ca, sbv, Bz, Pb /ug/g—dry matter)
Jode | Method | cd Sv Hg Po
hAS 0.074 +(8.2%) - 0.768 +(2.4%) 0.199 +(8.0%)
AAS - - 0.62 + 0.02 -
[ ASV 0.02 + 0.01 - - 0.42 + 0.06
3 AsS <0.3 +(10%) — 0.56 +(10%%) <l.6  +(15%)
4 AAS - - 0.57 + 0.03 -
5 AAS 0.076 +(12%) - 0.67 +(8%) 0.46 +(12%)
3 AAS 0.83 + 0.14 - 0.33 + 0.03 0.31 + 0.07
7 XESM - - - ~
8 AAS = - 0.39 + 0.02 -
9 AKS 0.096 +(10%) - 0.45 +(10%) 0.45 +(20%)
10 AAS 0.07 + 0.01 - 0.523 + 0.003 -
11 ALS 0.046 + 0.001 - 0.569 + 0.005 0.254 + £.020
12 ALS 0.088 + 0.081 - 0.57 + 0.16 1.8
13 AAS 0.02 + 0.01 - 0.509 + 0.056 0.3 + 0.1
V] AAS - - 0.60 + 0.05 -
ASY 0.065 + 0.001 - - 0.39 + 0.01
15 ARS 0.09  £(33.5%) - 0.44 +(2.2%) 0.29 +(15.2%)
16 ALS - - - -
NAA - - - -
17 NAA - = - -
18 AAS 0.060 +(26.35%) - 0.632 +(4.93%)  <0.500
¥ s 0.05 #(45%) - 0.45 +(11%) 0.31 +(29%)
20 XRF - - - <2
21 AAS 0.075 + 0.005 - - 0.35 + 0.04
22 LAS - - - -
23 ALS 0.25 +(55%) - 0.516 +(14%) 2.7 +(30%)
24 AAS 0.271 + 0.025 - 0.179 + 0.008 0.097 + 0.009
25 XESN - - - 2.8 4 0.7
26 | ARS 0.11 +(9.1%) - 0.58 +(3.4%) 0.67 +(3.0%)
27 | AAS <0.13 - 0.48 + 0.01 -
28 | aAS - - - s
29 | AAS 0.14 - 0.45 0.48
I




TABLL 3 (continued)

Sode  Method cd St Eg Pb
31 NAA 0.065 + 0.007 0.0038 + 0.0003 0.556 + 0.020 -
32 AAS 0.168 +.0.033 - - 0.978 + 0.31
33 AAS 0,114 +(19.32%) - 0.320 +(12.06%) -
34 ALS 0.086 +(5%) - - 0.59 +(3%)
35 NAA - 0.14  +(17%) - -
36 AAS 0.74 +(10%) - - 1.22  +(10%)
37 AAS <0.1 - 0.208 +(10%) <0.4
38 AAS 0.039 +(12%) - - -
39 NAA - - 0.54 #(10.1%) -
40 548 0.158 +(4.8%) ~ 0.247 #(5.9%) 0.208 +(23.3%)
41 NAA - - 0.39 + 0.03 =
42 AAS <045 +(5%) - - <0.4  +(10%)
43 AAS 0.05 +(20%) : - 0,71 +(10%) 0.3 +(20%)
NA4 - 0.004 +(50%) - -
44 AAS - ~ 0.578 +(0.7%) -
45 A4S . w - u
46 AAS <0.32 = = <3
NAA - <0.01 0.32 + 0.04 -
47 NAA - 0.053 +(12.0%) 0.464 +(11.3%) -
48 NAA - - 0.20 +(10%) -
49 AAS -t = = -
NAA - 0.0032 +(20%) 0.275 -
50 AAS - - 0.26 -
51 A4S <0.06 - - £0.5
NAA - - - -
SSKs <0.2  +(30%) <0.15  +(30%) - <0.1  +(30%)
52 AAS 0.44 + 0.17 - 0.58 + 0.02 1.49  + 0.27
53 AAS - - 0.55 + 0.05 0.88  + 0.05
54 A&S - - 0.60 + 0.03 -
55 NAA - 0.010 + 0.001 0.37 + 0.0% -
IRF <2 <3 <1 <1
56 AAS - - - -




TABLE 4

= 7

FRULILINARY OVERALL AVERAGE VALUES FOR TEL RUSULTS OF TRACE
ELEMENT MEASURELENTS REPORTED O FISH FLESH SANPLE FA-£-2
(30 September 1978)

Element

No. of wvalues reported Overall Average
( g/e—dry)
Cr 25 2.9 + 0.6 (21%)
Mn 28 1.0 + 0.1 (10%)
Fe 35 61 + 4 (6.6%)
Co 17 0.4 + 0.2  (50%)
Ni 18 1.2 + 0.2 (17%)
Cu 44 4.6 + 0.4 (8.7%)
Zn 53 36 + 3 (8.3%)
As 12 2.5 + 0.2 (8.0%)
Se 12 1.9 + 0.3 (16%)
Ag 8 4 + 4 (100%)
cd 27 0.16+ 0.04 (25%)
Sb 5 0.04+ 0.03 (75%)
Eg 37 0.48+ 0.02 (4.2%)
Pb . 24 0.7 + 0.2 (29%)

The uncertzinties given are stanfard errors.
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ANNEX LIST OF LABORATORIES WHICH REPORTED TrZ RETSJILTS

(30 September 1978)

Algeria

C.R.0.P.
Alger

Canada

Vancouver Inspection laboratory
Vancouver, British Columbia

Canada Center for Inland Vaters

Water Quality Branch
Burlington, Ontario

Beak Consultants Limited
Mississauga, Ontario
Denmark

National Food Institute
Sﬂborg

Research Establishment Risﬁ
Roskilde

P1¥ Hausirup
Odense
Finland
Technical Research Centre of Finland
Reactor leboratory
Espoo x
France
Centre d'Btudes Nucléaires de Grenoble

SEAPC
Grenoble

T - ISaTaP abie
Nantes

Investigators

R. Semroud
D. Sidblot
A. Aisei
A. Asso

R.E. Drew
T. Xlopp

F.J. Philbert
D.P. Sturtievant
K.D. Austen
H.A.T. Porgan

R.S. Szawiola

A. Andersen
E. Larsen
J. Boyer

S. Jonsen
A.L. Jensen

¥X. Heydorn

R. Mazzone
B. Lambertsen
S. Bledt

E.L. Lakomzaa
R. Ro&=gan Lc\j

R. Bourguillot
A. Buart

J. laverlocheére
L.M. Andréant
¥. Disant

Y. Thibaud
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Germany (Federal Republic of)

Institut flir Medizin
JUlich

Staatliches
VeterinZruntersuchungsami
Hannover

Institute of Chemistry - KFA
JUlich

Greece

Nuclear Research Center '"Demokritos"

Investigators

K. Kasperek

Je« Pohlschmidt
.. Hoppe

Y. Stoeppler

A.P. Grimanis

Attild _ C. Papadopoulou
D, Zafiropoulos

Irdia

Tarapur Atomic Power Station
Environmental Survey Laboratory
Thana District (Maharashtra)

BHabha Atomic Research Center

I.S. Bhat
R.S. Iyer

SeD. Soman

Health Phyeics Division R.P. Gurg
Bombay - M.A.R. Iyengar
S.J. Raut
Indonesia
Pasar Jumat Atomic Energy Research Centre S. Yatim
Jakarta -~ Selatan
Isra¥l
Isra¥él Oceanographic & Limnological Research Ltd. 0.H. Oren
Haifa H. Hornning
Ttaly
Istituto di Chimica Generale R. Capelli
Genova M. Franchi
M. Zanicchi
Istituto di Anatomia Comparata A. Renzoni
Siena E. Bacci
Joint Nuclear Research Centre CeJ. Toussaint
Euratom — CCR
Ispra
Japan
The University of Tokyo, Faculty of Science K. Fuwa
Department of Chemistry T. Harada
Tokyo Y. Dokiya
H. Haraguchi
Japan Chemical Analysis Center H. Hamaguchi

Tokyo H. Fukushima



Japan (continued)

National Institute for Enviromnmental Studies
Tsukuba

Sagami Chemical Research Center
Sagami-~shi

Netional Institute of Radiological Sciences
Chiba-shi

Malta
The University of Malta
Chemistry Department
Mgida

Netherlands

Government Dairy Station
Leiden

National Institute of Public Health
Bilthoven

Energy Research Foundation Netherlands
Petten

Norway

Central Institute for Industrial Research
Blindern - Oslo

Pakistan
Pakistan Institute of Nuclear Science
and Technology

Rawalpindi

South Africa

Atomic ¥nergy Board
Isotopes and Radiation Division
Pretoria

National Institute for Water Research
CSIR
Congella

National Physical Research Laboratory
¢S &I R
Pretoria

Spain

Instituto de Investigaciones Pesgueras
Barcelonea

Investigators

K. Okamoto
S. Kamiya

¥. Sugawara
¥. Ambe

T. Yoshihara
N. Niikura

T. Ueda
T. Ishii

A.P. Storace

.A.D. Olivoort
P.L. Schuller
J.G. Van Raaphorst

H. Haremaker
G. Heeringa

P.E. Paus
B. Enger

I.H. Qureshi

A.S.M. de Jesus
C.M. Vleggaar
J.L. Watkins

R.C. Stanton
E. Engelbrecht

R.J. Watling

L, Ballester
L1. Crcs
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Turkey

Hydrobiologival Research Institute
Istanbul

United Xingdom

Western Regional Hospital Board

Department of Clinical Physics
and Bio—-Engineering

Glasgow

Fisheries Radiobiological Laboratory
M.A.AF.
Lowestoft

Freshwater Fisheries Laboratory
Pitlochry :

University of London Reactor Centre
Ascot

Figheries Laboratory
M.A.A.F.
Burnham—on-Crouch

University of Liverpoocl
Department of Marine Biology
Port Erin

‘Tmperial Chemical Industries Ltd.
Brixham Laboratory
Brixham

Department of Agriculture and Fisheries
for Scotland
Aberdeen

UOSOA.

Savannah River Iicology Laboratory
Aiker, South Carolina

N.Y. State Department of Health
Radiological Sciences Laboratory
Albany, New York

Harbor Branch Foundation, Inc,

Fort Pierce, Florida

Environmental Protection Agency

Environmental Monitoring and Support laboratory

Las Vegas, Nevada

T.W. Bonner Nuclear Laboratories
Rice University
Houston, Texas

United States Department of Energy

Environmental Measurements Laboratory
Naour YArlk Neaw YVark

Investigators

I’IQI . Artuz
G. Yurder

I.lX, Dale
J.D. Gross

JeW.R. Dutton
C.W. Baker

A.V. Holden
Le.A. Caines

M.Je. Hinski

J.E. Portmann
D. Lawson
A.J. MurTay

D.J. Slinn
J.F. Easiham

D. Taylor
G.J. Eales

G. Topping
J.M. Pirie

D.We Bvans
M. Babcock

J.M. Hatuszek
R.Ce. Thompson

J«R. Montgomery

M.W. Hucks
G.N. Peterson

D.R. Scott
A.J. Cummings

V o va]kOViC
D. Rendic

G'A . WGlford
D.C. Sutton



U.S./.. (contiinucd) Inveciysrntors

Battelle Pacific Northwest Laboratories L.fi. Roncitelli

Pnysical Sciences Department C.L, Wilkerseon

Richlend, Waskingtion ¥. MNielson
U.S.S:R.

Institute of Biology of South Seas L.B. Kulcbakina

Sevastopol ‘ A. Ye. Zesenko
Yurgoslavia

Institute "Josef Stefan" L. Kosta

Ljubljana

Internationzl Atomic Energy Agency.

Seibersdorf Laboratory 0. Suschny
: A. Veglia
Monaco Laboratory R. Fukal
E. Oregioni

D. Vas
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PROGRESS REPORT No. 19
INTERCALIBRATION OF ANALYTICAL METHODS
ON MARINE ENVIRONMENTAL SAMPLES

International Laboratory of Marine Radioactivity
International Atomic Energy Agency
Musée Océanographique
Principality of Monaco

Yiovember 1978

Trace element measurements on Sea Plant (SP-M-1) and Copepod (MA-A-1) (Supplement)

The results of the preliminary survey, made on the trace element measurement
data reported for sea plant (SP-M-1) and copepod (MA-A-1) before June 1977, have
already been presented in Progress Feport No. 15 (PR-15). Since that time, further
regults have been received from a number of laboratories. Altogether 132 labora-
tories received the sea plant and/or the copepod sample(s). As of end of September
1978, 95 laboratories including those whose data had already been compiled in PP~15
reported results. The present report gives the result of a survey made on the
reported data, including those received after the publication of PR-15.

Only individual results reported from 43 laboratories after Jume 1977 on the
14 pelecred trace elements {(as selected in PR-15) are given here as supplements,
Tables | and 4 (Cr, ¥n, Fe, Co and Ni), Tables 2 and 5 (Cu, Zn, As, Se and Ag) and

Tables3 and 6 (Cd, Sb, Hg and Pb) represent the supplements to the corresponding
tables in PR-15.

These additional 43 laboratories are listed in the Annex. The annex also
includes a list of the laboratories which declined to report (30 September 1978).

The abbreviations used in Tables 1-6 (supplement) are:

AAS: Atomic Absorption NAA {(chem): NAA with chemical
Spectrophotometry _ separation

ASV: Anodic Stripping NAA (inst): NAA Instrumental
Voltammetry

ESM: Emission Spectrometry SPM: Spectrophotometry

MAS: Molecular Absorption XRF: X~Ray Fluorescence
Spectrometry Spectrometry

NAA: Neutron Activation SSMS: Spark Source
Analysis

Mass Spectrometry
N.D.: Not detected or not determined due

Not Partic.: Not Participated
to too low councentration.

The procedures adopted for compiling individual data are similar to those
described in PR-15.

Tables 7, B and 9 show ranges and overall zverages of all values reported for
the 14 selected elements in the sea plant sample (SP-¥~1); Tables 10, 11 and 12 are
of the copepod sample (MA-A-1). 1In these tables, average values,obtained after
rejecting outliers by applying Chauvenet's or Dixon's test, are also given.



Based on the standard errors associated with these average values cowmputed
after the rejection of outliers, the values for the following elements are
considered to be close to the 'true concentrations':

SP-M-1: »n, Fe, Ni, Cu, Zn
MA-A~i: Fe, Cu, Zn, Cd, Hg

For the remaining elements, there is no puarantee that these average

values are close to the 'true concentrations', even though they may not be
far off.

Especially the values for the following elements have to be looked at
with caution:

Sp-M-1: Cr, Co, Ag, Cd, Sb, Pb
MA-A-1: Cr, Co, Ni, Ag, Sb, Pb
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TALLE 1 RESULTS OF TRACE ELRIENT MEASUREMENTS ON THE SEA PLANT SANPLE SP-N~1
(Cr, Mn, PFe, Co, Ni /1g/g-dry matter)
( SUPPLEMENT)
;’;‘;‘ie Method Cr Mn Fe Co Ni
53 NAA 7.50 +(7%)  57.7 (4%) 1910 +(7%) 2.58 +(7%) -
54 NAA(inst) - - 1900 + 200 -~ -
NAA(chem) 442 + 0.2 - 1800 + 200 244 +# 0.1 20 +3
"55 AAS - 67+0 +(7.9%) - - -
56 AAS 4.65 + 0.50 - 1659 + 52.60 13.36 + 1.59 16.98 + 1.88
57 AAS - - - -
58 Ans 6 57  +(20%) - 6  +(40%) 21 +(20%)
XRF - - 2170 +(10%) -
Ssis - 45  +(20%) - - -
59 AAS - 77.3 +(8%) - - -
| 60 AAS 5.6 + 0.3 - 1748 + 198.7 - -
61 AAS - - - - -
62 AAS - - - - -
ASV - - - - -
63 NAA 4,12 + 0.44 60.2 + 4.0 1833 + 126 3.96 + 1.08 18.1 =+ 1.1
644 AAS - 59.85 +(0.69%) - - 23.12 +(0.74%)
648 AAS - - - - -
64C AAS o 64.66 445.33 - -
65 AAS - - - - -
66 |Not Partic. - - - - -
67 XRF 7.5 + 1 L= - - -
68 AAS 22.01 +(20%) 54.27 +(5%)  1395.0+(5%)  17.12 +(5%) 6.55 +(10%)
69 - - - - - -
70 AAS - 55  #(<5%) 1980 #5%) 2.9 #(<5%) 19.4 =+(<5%)
1 AAS 2.7 #(22%) 48  #(7%) 2000 +(8%) 1.9 +(22%) 15.2 +(13%)
12 NAA 4.2 +(10%) - - 2.2 +(5%) -
73 NAA 6.4 + 0.3 - - 2.9 + 0.1 -
74 AAS 3.8 60.67 1697 1.73 14.53
MAS - - - - -
75 |Not Partic. - - - - -




TABLY 1 (contimued)

-~ 76 ~-

Code

No. Method Cr Ma Fe Co Ni

76 AAS - - - - 14.85 + 0.91

77 AAS -~ - - - 16,09 + 0.24
ASV - = & - »

78 A4S - - - = =

19 A4S - - - - -

80 NAA(inst) 3.1 +(10%) = 1680  +(5%) 2.18 +(10%) =
NAA(chem) - - - . -

81 NAA - - - - -

82 E=i 15.0 - - <4.2 21.9

83 AAS 2.9 +(3%) 48.0 +(2%) 1171 +(2%) 1.9 +(17%) 15.8 +(2%

84 - <0.1 41 1630 0.9 8.7

85 ALS - 63.2 +(5%) 1961 +(5%) - -

864 AAS - 63 +5 1660 + 25 29 +5 2 +5

86B AAS 10.7 +0.8 58 +7 1700 + 50 - 23+ 9

86¢C AAS - 66 +3 1810 + 30 24 * 6 38 +3

87 IRP - 48 +8 1150 + 170 - 17 + 4

88 b ecey <6 56  #(15%) 2170 +(12% - 21 +(15%

& AAS 2.5 55.1 £ 0.7 1794 =+ 253 <4.9 15 =z 1.7
SPM - - - - -

90 AAS - 7846 + 2.1 2030 + 46 - -

91 AAS - - - - -

92 A4S - - - - -

93 AAS = = r - -

94 AKS - = = - -

95 A4S - 64.6 +(3.7%) - - -
AAS 6440 +(4.1%)
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TEBLE 2 RESULTS OF TRACE ELEIENT NBASURLEMZNTS ON THE SEA PLANT SAMPLE SP-li-1
(Cu, 2n, As, Se, Ag mg/e—dry matter)
( SUPPLENLENT)
odel  lethod Cu Za As Se Ag
53 NAA - 81 +(7%4) - » -
54 NAaA(inst) - 65 +8 - - -
| NAA(chem) 11.2 + 0.6 66 +5 3.2 4+ 0.2 0.19 + 0.02 -
55 ALS - 94.6  +(2.1%) - - -
56 A4S 3.30+ 0.112 63.67 + 1.01 . - -
57 AaS - B - - -
58 ALS 16 +(20%) 64  +(15%) - - 1.7 +(30%)
ey - - - - —
SSS 18.6 +(20%) - 4.9 +(20%) - 1.3 +(20%)
59 AAS 11.5 #(5%)  81.3 +(8%) - - ~
60 A4S 13.2 + 1.13 - o = -
61 ALS 9.6 +(5.75) = e - 1.93 +(15%)
62 AAS 10.2 + 1.0 54.3 + 2.0 - - -
ASV - - - -
63 NAA - 69.9 + 4.5 - 0.12 + 0.03 -
644 4AS 13.50+(0.52%) 57.51 +(1.03%) - - 1.25 +(3.73%)
64B ALS - - - - -
64C AAS - 44434 - ~ ~
65 AAS - - - - ~
66 AAS - - - - -
67 P 17 +3 65 +5 - - -
68 ARS 9.24+(5%)  51.24 #(5%) - - -
69 - - - - - -
70 AsS 12.9 +(<5%) 59.4 +(<5% - - -~
71 Ass 22 +(24%) T3 +(11%) - - -
T2 NAA - - 2.61 +(88%) - -
73 NAA - ~ _ - =
T4 AAS 10.8 58 - - -
MAS - - 0.4 - -
75 - = & “ =

[ﬂot Partic.




TASLE 2 (continued)

- 78

ggtfe Method Ca Zn As Se
76 AAS 11.7 + 0.22 66.0 + 0.29 - -
77 AAS 13.6 - = @
ASV 9.32 - - -
78 AAS - - - —~
9 AAS - = - -
80 NAA(inst) - 18 #(10%) - -
NAA( chem) - - 2.55 +(5%) 0.114 +(20%)
81 NAA ~ - - -
82 ESM 9.0 - S -
83 AAS 1.2 +(1%) 60.9 +(25%) - -
84 10.2 37 <1 <4
85 ARS 4.7 +(5%)  66.2 +(5%) - -
864 | AAS I w21 0 +2 - -
868 AAS - — - -
86¢C AAS 13 +1 60  +2 - -
&7 XBF L4 &3 55 +9 13 +3 3 + 1
88 ®F 13 +(20%) 67 +(12%) 2.8 +(20%) <2
89 AAS 13.7 + 3.1 53.3 + 1.8 E- - 1e2
SPH - - 3.4 +0.14 -
90 AAS 12.1 + 0.2 62.6 + 2.1 - -
91 AAS - 1.584+(11.11%) - -
92 AAS - - - -
93 ALS - - - - -
94 AAS 13.39 + 0.27 67.06 + 0433 - -
95 84S 21.4 +(7.3%) 108.0 £(8.6%) - -
AAS 105 +(1.6%) 100.7 +(1.7%)
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TABLE 3 RESULTS OF TRACE ELEMENT MEASUREMENTS ON THE SEA PLANT SAMPLE SP-M~-1
(cda, Sb, Hg, Pb /\zg/g—dry matter)
( SUPPLIZQENT)
gode  iethod cd Sb Hg Pb
53 NAA - 0.53 +(12%) - -
54 NaA(inst) - - - -
¥AA(chem) 0.35 + 0.03 0.49 + 0.08 0.34 + 0.03 -
55 ASS 0.43 +(8.1%) - 0.36 +(7.7% -
56 AAS 0.251 + 0.014 - 0.289 + 0.023 1.29 + 0.08
57 ALS 0.20 + 0.03 - 0.57 + 0.06 15.7 + 1.3
58 AAS ;] +(50%) - - 2.2 +(30%
IR - - - -
Sas ~ - - 21.1 +(20%)
59 AAS 1.09 +(6%) - 0.357 +(6%) 28.1 +(8p)
60 AAS 0.18 + 0.01 - - 10.5 #+ 2.25
61 AAS 0.44 +(10.8%) - 0.223 +(15.2%) 11.9  +(6.4%)
62 ALS 0.43 + 0.05 - 0.18 + 0.04 -
ASV - - - 15.2 + 2.0
63 WAA - 0.50 X o ol 0.85 -
644 AAS - - - 23.79 +(1.05%)
64B AAS - - 0.053 + 0.005 24.13 + 0.13
64C AAS 3.42 - 0.05 45.78
65 AAS - - 0.4765 -
66 AAS - - - -
67 XRF - - - -
68 AAS - - - 19.60 +(10%)
69 - - - - -
70 ALS 0.36 +(<5%) - - 15.8 #(<5%)
pl AAS 0.40 +(20%) - - 0.72 +(28%)
T2 NAs - 1.3 +(32%) - -
13 NAA - - - -
T4 AAS 0.4 - 0.38 A2
MAS - - - -
75 |Not Partic. - - - -
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TABLE 3} {continued)

g‘:“le Hethod ca Sb Hg b

76 AAS - - 04347 + 0.032 14.7 + 0.78

71 AAS 0.483 — 0.336 + 0,140 17.5
ASV 0.306 - - 14.6

78 AAS 0.69 - 0.27 =

79 AAS - - 0.190 + 0.032 -

80 N¥AA(inst) - - -~ -
NAA(chem) - 0.30 +(10%) 0.31 +(5%) -

81 ¥AA - - - -

a2 =M - - - -

83 AAS 0.31 +(14%) - - 16.8 +(6%)

84 - <1 - < 0.444 6

85 A8 - - - -

86A AAS - - - e

868 AAS 0423 + 0.05 - 0.40 + 0.03 -

86¢ AAS - - 0.210 + 0.030 -

87 IRF - - - -

88 TP - - - 28  +(15%)

8 AAS <1.2 - 0.241 + 0.020 2 +0
SPU - - - -

90 AAS - - 0.310 + 0.015 -
AAS - - 0.362 + 0.0Q9 -

91 AAS 0.953 +(6.5%) - 04661 +(4.36%) -

92 AAS - - 0.249 + 0.0022 -

93 AAS 1.25 + 0.06 - 0.41 + 0.05 13.5 + 3.0

94 AAS - - - -

95 IE ~ ~ - ~
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TLBLE 4 RUSULTS OF TRACE ELEWENT MEASURRMENTS ON THE COPEPOD SAMPLE MA~4-1
(Cr, Mn, Pe, Co, Ni /ug/gdry matter)
( SUPPLIMENT)
gg‘fe MNethod Cr Mn Fe Ce ¥i
53 NAL 2.59 +(5%) - 66 +(7%) 0.18 +(5%) -
54 NAA(inst) - <10 = - -
NAA(chem) 0.23 + 0.03 - 5 %39 0.12 + 0.01 1.5 + 0.3
55| asS 3.00 +(6%) - - -
56 ALS 2.57 + 0.34 - 58 4+ 2.3 1.27 + 0,19  2.52 + 0.34
57| 448 - - - -
58 Llot Partic, - - = - =,
59 |  AsS - 3.93 +(8%) - - -
60 AAS 1.43 + 0.38 - 88.2 + 13.3 - -
61 ALS - - 69.1 +(4.6%) - -
62 AAS - - - = -
ASV - - - - =
63 NaA - - 54.T + 3.5 0.42 + 0.07 -
645 AAS - 2.90 +(1.79%) - - 1.618+(5.09%)
648  AAS - - - - -
64C ALS - 0.97 35.29 - -
65 ALS - - - = -
66 2AS 0.88 3.11 48443 - -
67 XRF 3.5 + 0.5 - 62 +5 - -
68 AsS 2.62 +(10%)  3.23 +(5%) 38.2 +(5%) 6.17 +(5%) N.D.
69 [No% Partic. - - - - -
70 AAS » 1.9 #(<5%) 40 +(<5%) 0.3 +(5%) 1.5 +&5%)
TL{  &AS % o 29 #(15%)  0.13 #(25%) -
72 N&A - - - 0.14 +(49%) -
73 NAA 1.5 + 0.2 - - 0.59 + 0.04 -
14 AAS 0.8 6.07 76 < 0.2 1.1
Mas - - - - =
5 NAA - - 67 +17 0.17 + 0.02 -
AAS <1 5.2 + 0.3 46 + 1 6.0 3.2 + 0.6
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PL3LE 4 (continved)

gﬁd lethod cr ¥n Fe Co N
76 AAS - - - - 0.96 + 0.04
77 AAS - - - - 2.91 # 0.26
ASV - - - - .
78 AAS - - - - -
79|  aas - - - - -
80 NAA(inst)<0.5 - - 0.049+(15%) -
'N&A(chem) - - - ~ -
81 NAA - - - = -
82 BS <1.8 - - <1.8 {219
83,  ALS 0.40 +(6%) 3.1 +(2%) 78.0 +(2%) 0.14 +(20%) 1.4 +(10%)
84 l - <0.1 2.7 49 <0.5 Loodl
85 ?\Tot Partic. - - - - -
86 Not Partic. - - - - -
87 IRF - e 59 £ 13 - -
88| mF <6 <4 58 +(20%) - <P
89 AAS <l.2 2.44 + 0.24 59.6 + 2.2 <4.7 <2.4
SEM - - - - -
90 ALS - 2.49 + 0.17T  58.3 + 3.0 > -
91| aas - - - - -
92 AnS - - - - -
93|  aaS - - - B -
94 |  4AS - - - - -
95| aas - 3.8 £(10.5%) - - -
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TABLE 5 RuSULTS OF TRACE ELXIENT MUASURIDLNTS ON THe COPEPOD SAMPLE MA-~A-1
(Cu, 2n, As, Se, Ag mg/e<dry matter)
( SUPPLEMENT)

049 Jiethod Cu Zn La Se Ag
53 HAA T.43 +(4%) 191 +(3%) - - -
54 NAA(inst) - 160 13 - - -

NAA(chem) 7.1 + 0.4 165 ¢ 11 8.2 + 0.7 3.4 %+ 0.2 -
55|  ass 9.53 +(4.3%) 174 +(7.6%) - - =
56 AAS 4.49 + 0.19 173+ 3.4 - - -
57 AAS - - -~ - -
58 Not Partic. - - - - -
59| s 8.38 #(5%) 223 (&%) - - =
60 ALS Teb6 + 0442 - - - -
61 AAS 7.54 +(6..2%) - - - 0.44  +(22.7%)
62 AsS 5.5 + 045 151.6 + 5.0 - - -
63 NAA - LT + 4.7 - 1.32 + 0.06 -
644 ALS 7.96 +(0.29%) 182.54+(1.77%) - = 04447 +(13.42%)
643  ALS - - - - -
640 AAS - 62.84 - = -
65 AAS - - - - -
66 AAS 6.74 146.38 1.04 3.4 0.47
67 iRF 9 + 2 165 +5 - - -
68 A4S 5.99 +(5%) = 219.71i+(5%) . - - -
69 - - - - -
70 ALS 8.2 +(<5%) 162  +(«5%) - - -
71| ass 12.5 #(30%) 156  +(&%) - = C
T2 NAA - 139.4 +(9%) 3.11 +(45%) - -
73{ WA - = = > -
T4 AAS T.47 151.7 - - -

MAS - - 3.0 - - -
75 NAA - 133 0+ 13 - 2.8 +0.3 -

ALS 4.7 + 0.4 U1 + 4 - -~ -




TABLE 5 (continued)

- 84 -

ggdef Methed Cu Za As Se
76 AAS 7.5 + 0.15  192.0 + .81 - -
| AAS 6.9 - - -
ASV 6.93 ~ - -
.78 A4S - - - ”
79 AAS - - - -
80 NAA(inst) - - - -
NAA(chem) - - Te4  +(5%) +(10%)
81 VAL - - - -
82 =X 4e7 - - -
83 AAS 7.39 161 +(2%) = =
84 - 6.8 126 <l - <1l
85 Not Partic. - . - - -
86 Eot Partic. - - - -
87| X®F 11 +4 153 + 31 - -
88| mF 6.7 #(20%) 163  (15%) 4.7 x(15%) +(15%)
89 AAS 823 + 142 UT + T - - <l.2
SPM - - 6.14 + 0434 -
30 AAS 6.92 + 0.23 174 + 2.6 - -
91 AAS - 4.250 +(2.9%) ~ -
92 AAS - - - -
93 A4S - - - =
94 AAS 7422 + 0.40 17295+ 1.32 - -
95 a8S 1643 +(7.6%) 118.1 +(6.5%) - -
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TABLE 6 RESULTS OF TRACE ELENENT MEASUREMENTS ON THE COPEPQD SAMPLE MA-A-1
(cd, Sb, Hg, Pb mg/e—dry matter)
( SUPPLIZNT)

g:‘.le Method cd Sb Hg Pb
53 NAA 0.64 +(6%) = & -
54 NaA(inst) - - - -

NaA(chem) 0.72 + 0.09 0.027 + 0.008 0.27 + 0.03 =
55 AsS 0.90  +(8.8%) - 0.31 #(5%) 0.73 +(18.5%)
56 AAS 1.09 + 0.08 - 0.4342+ 0.034 0.86 + 0.07
57 ALS 0.65 + 0,07 - 0.32 + 0.03 21.0 + 1.5
58 [Not Partic. - - - -
59 ALS 0.83 +(6%) - 0.301 +(6%) 10.1 +(8%)
60 Ass 0.34 + 0.071 - - 1.73 + 0.03
61 AAS 0.893 +(29.7%) - 0.258 +(16.3%) 0.886+(26 .2%)
62 AAS 0.71 4+ 0.07 - 0.31 + 0.03 -

ASV - - - 0.9 + 0.2
63 NAA - - - -
44|  AAS - ~ - 3.09 #(4.02%)
643 A&S - - 0.038 + 0.005 3.58 + 0.005
64C AAS 2.56 - C.12 8.58
65 AAS - - 0.5208 -
66 4AS 1.04 - 0.295 5.6
67 XRF - - - =
68 AAS - - - 4.21 +(10%)
69 - - - s -
70 ALS 0.73  +(<5%) - - 1.0 +(<5%)
7 ALS 0.52  #(15%) - - -
72 NAA - ~ - -
73 NAA - - - -
74 AAS 0.6 - 0.42 5

MAS - - - -
75 NAA - - 0.24 + 0.08 -

AAS 0.52 + 0.10 - 0.3 + 0.05 &




TABLE 6 (continued)

= BB =

;2":3 Method cd Sb Hg Fb
76 | ass - - 0.235 + 0.033 1.2 + 0.4
T 4AS 0.67 + 0.10 - 0.368 + 0.080 0.77
ASV - - - 0.584
78 A4S 0.98 - 0.10 ~ 0.66 -
79 AAS - - 0.195 + 0.0C5 -
80 NAA(inst) - - - ~
NAA( chem) - 0.041 +(15%) 0.236 +(5%) -
81 NAA - - - -
82 =X - - - -
83 AAS 0.71  +(5%) - - 2.4 +(22%)
84 - <1 = 0.248 <2
85 |Not Partic. - - - -
86 |Not Partice. - - - -
87 IRF - - - -
88 XRF - - - 4.3 +(15%)
89 AAS <l.2 - 0.163 + 0.017 <bT
SPM - - - -
30 AAS - - 0.280 + 0.029 -
A4S - - 0.270 + 0.020 -
91 AAS 0.454 +(2.15%) - 0440 +(10.56%) -
92 AAS - - 0.129 + 0.0074 -
93 AAS 0.71 + 0.01 - 0.32 + 0.02 2.98 + 0.13
94 A2AS = - o =
95 ALS - - - -
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TABLE 7 OVERALL AVERAGES AND AVERAGES AFTER CHAUVENET AND DIXON'S TESTS
FOR THX RESULTS REPORTED FOR Cr, Mn, Fe, Co AND Ni MEASURIMENTS
ON SEA PLANT SAMPLE SP-p-1
Element Cr Mn Pe Co Ni
*
No. of reported results 43 56 ST 36 38
Range reperted 1l-~22.01 40.3 - 100 445.33 - 3334 0.9 - 29 £.55 - 42
( pg/e=ary)
Overall Average** 5.2 + 0.6 60 + 2 1750 + 50 5+1 20+1
(/ue'/shdry) (12%) (3.3%) (2.5%) (20%) (5.0%
net!
No. of results
accepted by the test 39 53 55 28 34
M-
Average 4.3 + 0.3 58 + 1 1750 + 40 2.3 + 0.2 18.6 + 0.7
( /us/e.—dry) (7.0%) (1.7%) (2.3%) (8.7%) (3.8%
Dixon's Tesi
No. of results
accepted by the test 42 56 56 32 38
%
Average 4.8 + 0.4 60 + 2 1730 + 40 2.8 + 0.3 20 + 1
(/ug/g-dry) (8.3%) (3.3%) (2.3%) (11%) (5.0%

%
Results showing only detection limits of methods used are not included.

E x
The standard deviations given are lofor mean (standard error).
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TABLE 8 OViRALL AVIERAGES AND AVERAGES AFTER CHAUVINET AND DIXON'S TGSTS
FOR THX RESULTS REPORTED FOR Cuy 2Zn, As, Se AND Ag MIEASUREMGINTS
ON SZA PLANT SAMPLE SP-if~1
Element Cu Zn As Se Ag
No. of reported results 67 75 21 12 15
Range reported 3430 - 43 1.584 - 225 0.4 = 13 0,114 = 3 0«46 =~ 8.0
( ag/e—<dry)
Overall Average** 13.0 + 0.6 66 + 3 4.3 + 0.6 0.4 + 0.2 1.7 + O..
( /ug/ g-dry) (4.6%) (4.5%) (14%) (50%) (29%.
Chauvenet's Test
No. of results
accepted by the test 62 10 16 1l 13
Average 1253 % 68 64 + 2 3.3 4 0.2 0.16 # 0.0L 1.2 +0.1
(/"e/g-dry) (2.4%) (3.1%) (6.1%) (6.3%) (8.3%
Dixon'!s Test
No. of results
accepted by the test 5 4 15 L 14
Average 12.6 + 0.4 64 + 2 354 0.3 0.16 £ 0,01 1.3+ 0.2
( /ug/g\-d:y) (3.2%) (3.2%) 18.6%) (6.3%) (15%)

*
Resulis showing only detection limita of the methods used are not included.

E .3
The standard deviations given are lofor mean (standard error).
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TABLE 9 OViRALL AVLERAGES AND AVERAGES AFTER CHAUVENKT AND DIXON'S TESTS
FOR THE RESULTS REPORTED FOR Od, Sb, Heg AND Pb MEASURIDMENTS ON
SEA PLANT SAMPLE SP=M-1
Element cd Sb HBg Pb
No. of reported resul'bs* 46 15 51 49
Range reported 0.113 - 24 0.30 - 1.3 0.05 - 5.6 0.72 = 45.78
( pug/g-dry)
Overall Average 1.2 + 0.5 0.65 + 0.06 0.4 + 0.1 16 4+ 1
( /ug/g-dry) (42%) (9.2%) (25%) (6.3%)
Chauvenet's Test
No. of results
accepted by the test 39 4 48 48
Average’ 0.46 + 0.04 0.60 + 0.05 0.32 + 0.02 16 + 1
(/ue/g-dry) (8.7%) (8.3%) (6.3%) (6.3%)
Dixon's Test
No. of results
accepted by the test 4 15 50 43
Average 0.7 + 0.1 0.65 % 0.06 0.33 + 0.02 16 +1
( jog/g=ary) (145) (9.2%) (6.1 (6.3%)

*
Results showing only detection limits of the methods used are not included.

-
The standard deviations given azre lo-for mean (standard error).
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TABLE 10 OVERALL AVERAGES AND AVERAGES AFTER CHAUVENET AND DIXON'S TSTS
TOR THE RESULTS RLPORTD FOR Cr, Mn, Fe, Co AND Ni IEASURRIENTS
ON COFEPOD SANPLE MA=~A-l

Element Cr Mn Fe Co Ni
No. of reported results 21 34 46 22 22

Range reported 0.083 = 6.90 0.83 - 9.3 29 - 134 0.041 - 6.17 0.96 ~ 4.3
(Zu@/g-dry)

Overall Average** 1.7 + 0.4 3.2 + 0.3 6l + 3 0.9 + 0.4 2.0 + 0.2
( /ue/gudry) i T24%) (9.4%) (4.9%) {44 (10%,

Chauvenet's Test

No. of results

accepted by the test 18 31 4 i oL

Average’ 1.1 + 0.2 2.9 + 0.2 60 + 2 0.12 + 0.0L 1.9 % 0.2
( /ue/g-dry) (18%) (6.9%) (3.3%) (8.3%) (11%)

Dizon's Test

No. of resulis

accepted by the test 19 33 4 18 .

Average’ 1.2 + 0.2 3.0 + 0.2 60 + 2 0.20 5 0.04 2.0 % 0.2
(jag/a-4z) (1) (6:7%) (3.3 (20%) (15%)

* Results showing only detection limits of the methods used are not included.

*Me standard deviations given are lg-for mean (standard error).



TABLE 11

OVIRALL AVIRAGES AND AVERAGDS AFTWh CHAUVINET AND DIXON'S THSTS

FOR TILS RIESULTS REPORTED FOR Cu, Zn, As, Se AND Ag NEASURGDENTS
ON COPEPOD SANPLE MA-A-1

Cu

Element Zn As Se Ag
No. of reported resul‘hs* 56 66 19 15 12

Range reported 4e49 = 16.3 4250 = 246,77 1o04 = 11,02  1.32 ~ 9.4 0.07 - 1.48
( pe/g—dry)

Overall Average = | 78 + 0.3 157 + 4 6.7 + 0.6 3.4+ 0.5 0.5 + 0.1
(/xg/e—dry) (3.8%) (2.5%) (9.0%) (15%) (20%)
Chauvenei's Test

No. of resulis

accepted by the test >4 £0 19 14 50

Average 7.6 + 0.2 158 + 2 6.7+ 0.6 3.0+ 0.2  0.33 + 0.06
( pe/e-azy) (2.6%) (1.3%) (9.0%) (6.7%) (18%)

Dizxon's Test

No. of results

accepted by the test 55 =5 19 b =
kverage 7.7 + 0.2 159 + 3 6.7 + 0.6 3.0 + 0.2 0.38 + 0.08
( jue/g—xy) (2.6%) (1.9%) (9.0%) (6.7%) (21%)

¥ Results showing only detection limits of the.methods used arc not included.

*
The standard deviations 'given are lo-for mean (standard error).



TABLE 12 OVERALL AVERAGES AND AVERZAGES AFTER CHAUVZNET AND DIXON'S TESTS
FOR THI RESULTS RUPORTSD FOR Cd, Sb, Hg AND Fb MEASURKIINTS ON
COPEPOD SAMPLE HA—A-1
Element cd Sb Heg Pb
No. of reported results* 43 8 43 35
Range reported 0.34 = 3.01 0.012 -~ 0.19 0.038 - 3.6 0.584 -~ 21.0
( /ug/g-dr:y')
Overall Average 0.85 + 0.07 0.07 4 0.03 0.35 + 0.08 3.8 + 0.8
( /ug/ g-dry) (8.2%) (43%) (23%) (21%)
Chauvenct's Test
No. of results
accepted by the test 41 8 40 3¢
average 0.75 & 0.03 0.07 + 0.03 0.28  0.01 241 £ 0.3
(/ue g-dry) (4.0%) (43%) (3.6%) (14%)
Dixon's Test
No. of results
accepted by the test 41 8 4 33
Average 0.75 + 0.03 0.07 + 0.03 0.27 + 0.02 2.8 + 0.5
( /ua/e—dry) (4.0%) (43%) (7.4%) (18%)

. Results showing only detection limi+ts of the meihods used are not included.

**Tb.e standard deviations given are lo-for mean (standaxd error).
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ANNEX LIST OF PARTICIPATING LABQRATORIES
( SUPPLLZIENT)

A - Laboratories which reported the results (30 Scptember 1978)

Algeria Investigators
C.R.0.P. R. Semroud
Alger D. Siblot

A. Aissi

Belgium
Antwerp University (U.I.A.) R. Van Grieken
Wilrijk L. Van't dack

Brasil
Instituto de Quimica da U.F.Bue T. Tavares

Salvador, Bahia
Canada

Barringer Research Limited F.N. Abercrombie
Rexdale, - Ontario

Vancouver Inspection Laboratory R.E. Drew
Vancouver, British Columbia T. Klopp
Service de Protection de l'Environnement C. Gignac

Complexe Scientifique
Ste~Foy, Québec

British Columbia Research J.li. Leach
Division of Applied Biology G.T. Marsh
Vancouver, British Columbiza H. Lanz
M. Lewis
L. Chung
Cyprus
Ministry of Agriculture A. Demetropoulos
and Natural Résources L. Nicolaidou
Fisheries Department
Nicosia
Denmark
P L M - Haustrup R. Mazzone
Cdense S. Bladt
Finland
Helsinki University of Technology I. Yliruokanen
Department of Chemistry P. Kinkkinen

Espoo
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France Investigators
Laboratoire Central d'Hygieéne Alimentaire G. Cumont
Paris M. Feinberg
Laboratoire SOLAIGUL J. Laporte
Nimes G. Kovacsik
Centre d'Etudes Nucléaires de Grenoble L. Laverlochére
SCA — GRA Je Diebolt
Grenoble P. Cault

Germany (Pederal Republic of)

Chemisches Landes-~Untersuchungsamt H. Baumann
Mlinster W. Becker
Institut fir Chemie Y. Stoeppler
JUlich
Greece
University of Thessaloniki A.G. Panetsos
Department of Food Hygiene S.A. Georgakis
Thessaloniki
Aristotelian University of Thessaloniki G. Vasilikiotis
Laboratory of Analytical Chemistry E. Christou
Thessaloniki N. Voulouvoutis
India
Tarzpur Atomic Power Station I.S. Bhat
Environmental Survey Laboratory Re.S. Iyer

Thana District (Maharashira)

Isra&l
Isra®l Oceanographic & Limnological Research Ltd. O.H. Oren
Haifa H+ Hornning
Italy
Laboratorio Contaminazione Continentale A. Barocas
Roma G. Mastinu
. Pompéi
Istituto di Zoologia e Anatomiz Comparata A. Bolognari
Messina L. Mojo
G. Martino
S. Martella
Universita di Genova R. Capelli
Istituto di Chimica Generale G. Zanicchi
Genova A. Franchi
B. Fossone
Istituto di Anatomia Comparata A. Renzoni
Laboratorio di Idrobviologia E. Bacci

Siena



Italy (contd.)

Joint Research Center
Buratom - CCR
Ispra

Korea

Inha University
Inchon

Malta
The University of Malta
Chemistry Deperiment
Msida

Netherlands

Interuniversitair Heacteor Instituut
Delft

Norway

Institutt for Atomenergi
Kjeller

Poland

Zaktad Oceanologii PAN
Sopot

South Africa

National Institute for Water Research

C.S.I.R.
Congella, Natal

Switzerland

Eidg. Institut flir Reaktorforschung
Wlrenlingen

Thailand

Office of Atomic Energy for Peace
Bangkok

Tu:kex

Hydrobiological Research Institute
Istanbul

Middle-East Technical University
Department of Marine Sciences
Ankara

Investi cators

C.J. Toussaint
L. RHoncari

S.Y. Xim

A.P. Storace

J.P.W. Houtman
P.Se. Tjioe
JeJ.kie de Goei}]
M. de Bruin

E. Steinnes
O« Johansen

R« Bojanowski

W.D. Turner
E. Engelbrecht

A. Wyttenbach

MeL. Anong Nilubol

¥.I. Artliz
G. Yurder

T.I. Balkas
S. Tugrul
G. Tungel
M.A. Ozkan
G. Ramelow



U.SOA.

U.S. Environmental Protection Agency
Environmental Rescarch Lzboratory
Narragansett, Rhode Island

Savannah River Ecology Laboratory
Aiker,; South Caroclina

Science Applications, Inc.
San Diego, California

N.Y. State Department of Health
Division of laboratories and Research
Radiological Sciences Laboratory
Albany, New York

Harbor Branch Foundation, Inc,

Port Pierce, Florida

Cornell University
Department of Chemistry
Ithaca, New York

Laboratory of Radiation Ecology
College of Fisheries
Seattle, Washington

Woods Hole Oceanographic Institution
Woods Hole, Massachusetts

U'S.S 'R-

Institute of Biology of South Seas
Sevasiopol

B - Laboratories which declined to report (30 September 1978)

Belgium

S.C.Ke
Radiobiclogy Department
Geel

Brasil
LABASIC
CEPED
Camagari (Bahia)
France
Centre d'Etudes Nucléaires de Grenoble

S.E.A.P.C.
Grenoble

Investigators

E.W. Davey
P. Rogerson
W. Galloway
G. Hoffman

D.W. BEvans
M. Babcock
Je. Garvin
N. Hansen

J .M. Matuszek
R.C. Thompson

J.R. Montgomery
M.W. Hucks
G.N. Peterson

R.A. Nadkarni
W.R. Schell

A. Nevissi

Ge Thompson

L.G. Kulebakina
L. Ya. Zesenko
L.I. Rozhanskaya
0.B. Splra.nCLY

0. Van der Berght

B. Donnier

R. Bourguillet
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Prance (contd.)

Laboratoire d'Océanographie Physique
Villefranche—gur-mer

Centre d'Etudes Nucléaires de Saclay

DRA - SABCNI
Gif-sur-Yvette

Centre d'Etudes Nucléaires de Saclay
Laboratoire P. Sle
Gif-sur—Yvette

Germany (Federal Republic of)

Institut flir Werkstofftechnologie
Geesthacht—~Tesperhude

India
Institute of Science
Inorganic and Nuclear Chemistry Laboratory
Bombay

Portugal

Laboratorio de Fisica e Engenheria Nucleares
Sacavem

South Africa

Atomic Energy Board
Chemistry Divieion
Pretoria

Switzerland

Varian A.G.
Zug

United Xingdom

Scottish Universities Research & Reactor Centre
East Xilbride

U.S.A.

Scripps Institution of Oceanography
la Jolla, California

College of Marine Studies
Newark, Delaware

Environmental Trace Substances Center
Columbia, Missouri

U.S. Energy Research&levelopment Administration
Analytical Chemistry Division
New York, New York

Investigators

P. Courau

Ch. Engelmann

SQMQ'

P.H. Koske

B.C. Haldar

M.A. Couveia

ReJN. Brits

M.D. Mayhew

Re Wellum

T. Chow

W.P. Conway

J.R. Vogt

Gelo Welford
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PROGRESS REPOPT No. 20
INTERCALIBRATION OF ANALYTICAL METHODS
N MARINE ENVINONMENTAL SAMPLES

International Laboratory of “arine Tadioactivity, IAEA
Mfugde Oc8anographique
Principality of !Monaco

April 1980

Trace Element Yeasurements on Fish-flesh Sarmle (1A-A-2) (Supnlement)

The preliminary survey of the amalytical results revorted before Nctober 1978
on the fish sarple (MA-A-2) has already been coaductad and its results were presented
in the Progress Report No. 18 (PR~18), At that time the survey was carrtied out on
the results reported by 56 participating labeoratorias. Since then 25 additional
laboratories remorted their data by the end of March 1980, Thus, among 116 laboratories
which received the sample, 81 sent in the results up to now, while 1€ declined to
report. Although the results of 25 additional laboratories are availatle at present,
only those of 21 laboratories have been included in the preseat report owing to the
late arrival of the rest for the inclusion in the computations. The individual results
reported by these 21 laboratories are listed in Takle ! (Cr, Ma, Fe, Co, Ni), Table 2
(Cu, 2n, As, Se, Ag) and Tabla 3 (Cd, Sb, Hg, Pb), which supvlement the corresvonding
tables given in PR-18. The abbreviations used in these tables for the anslytical
methods adopted by the individual laboratories and the procedures .emloved
for compiling individual data are similzr to those gziver in PR-18. "A supnlementary
list of participating laboratories (21 laboratories) is also attached.

Tables 4, 5 and 6 show new ranges and overall averages including the values
presented in PR-18 as well as the present repert. for 14 trace elements. In these tables,
the average values, obtained after rejecting outlaying results by applyimg Chauvenmet's
or Dixon's tests, are also presented.

Based on the standard errors associated with the average values computed after the
rejection of outliers, these average values (consensus values) for Mn, Fe, Cu, 2n, As
e2nd Hg are comnsidered to be close to the "true concentrations”, Vhen the standard
errors of the averages are withinm a range of + 5%, past experiences demomstrated that
the "consensus values" computed in the manner described above are in good agreement
with the "probable concentrations’" computed on the basis of the results ocbtaimed by
reputed laboratories. )

The standard errors of the "consensus values™ obtained by applying Chauvenet's
test and/or Dixon's test for Cr, Co, Ni, Se, &g, Cd, Sh and Pb exceed + 10Z. This
indicates that the scatter of the reported values is larzer for these elements, so
that the average values are not guaranteed to be close to the "true conceatratiom’,
although they may be not very far off. Especizlly, the average values for Co, Ni, Se,
Sb and Pb should be regarded with caution.



TABLE 1 RESULTS OF TRACE ELEMENT MiZASURBMENTS ON THE FISH FLESH SuidPLE MA-A-2
(¢r, Mn, Pe, Co, Ni /ug/gdm matter)

( SUPPLEMENT)

gg‘fe Hethod cr ¥n Fe Co Ni
57 AAS - - - o -
58 AAS - 0.9 + 0.05 - » =
NAA 4.6 +0.79  1.23 + 0.09 56.9 +14.5  0.057 + 0.11 -

59 AAS LaT 1l.24 50 + 2 - <1l.0
60 NAA 1.0 4+ Cu4 0.6 55.0 + 7.0 - -
61 ABS - 0.85 + 0.07T  66.20 + 1.15 T <l.6 : -
62 NaA 1.23 + 0.13  0.51 + 0.02  56.2 + 2.0  0.049 + 0.003 =
63 AAS ' - - - - -
64 NAA <1 <1 57  +(0%) 0.090 +(10%) -
65 AaS - - - - -
66 AAs <3 <l1.5 57+5 # 2.5 <3 <3
67 ALS - - - - -
68 AAS 0.84 1.55 85.5 1.45 -
69 ALS - = 18.6 = %
70 AAS - - 32.0 - -
T AAS 2.8 3.0 48.4 PKE -

T2 ABS 0.34 + 0.05 0.91+0.1 52 +4 0.095 + 0.01 1.3 =+ 0.2
& AAS 0259 - - - 0,507

NAA - - - = =

74 DPP - - - - -
Asv — - - - -

75 AAS - L - - - -
76 AAS = 0446 34.8 - -
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TABLL 2 RuSULTS OF TRACE ELAWANT MEASURIMENTS ON TiLi FISI FLESH SAMPLE MA-A-2
(Cu, 2n, As, Se, Ag /ug/ghdry matter)
( SUPPLZILNT)
gde Methad Ca Zn As Se Ag
ST AAS - - - - -
58 ALS 943 2.7 + 2.0 - - =
NAA 10.6 + 1.40 31.8 +(30%) 7.3 £ 0.59 11.3 + C.66 -
59 AAS 6.5 +0.2 32  +1 - - -
60 NA& - - - - -
61 AAS 4430 + 0.30  35.20 + 0.29 - - -
62 NAA 3.2 #0.2  34.0 + 0.4 2.64 # 0.12 1.27 # 0.07 =
63 AAS - - - - -
64 NAA 6.1 +(2o%) 33 +(5%) 3.5 +(10%) 1.6 +(20%) <0.3
65 AAS 3.178+ 0.194 40.91 + 7.35  2.34 + 0.164 - 0.34 + 0.104
66 AAS 4.5 + 0.4 345 +2 - - -
67 4AS - - = = =
68 AAS 0.50 29.4 - - -
69 AAS 1.1 4.0 5 % =
70 AAS 4.6 & 1.24 25.1 + 1.0 - = -
71 AAS 9.6 27.8 " ” =
72 AAS 3.9 +£0.3 31 43 1.1 w 0.093 + 0.01
73 AAS - - - - -
NAA - = = - -
74 DPP 3.2 192.00 - - -
ASV 4.68 + 0,36  4l.1 + 1.7 ~ - =
75 A4S 4.09 + 0.33 3573+ 0.24 - - -
76 AAS 3.69 35.6 - - o
77 AAS 3442 + 0,21 27.58 + 1.10  1.94 # 0.10 = =
2.05 + 0.05
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TABLE 3 RESULTS OF TRACZ ELIZENT MEASURWENTS QN THE FISH FLESH SAMPLE MA—A-2
(ca, sb, Eg, Pb mg/g-dry matter)
( SUPPLELENT)
pode  Method cd Sb e Pb
Ry AAS - - 0.2229 -
58 AAS 0.34 + 0.02 - 0.80 + 0.06 -
NAA - - - -
59 ALS 0.05 + 0.01 - 0.49 <0.45
60 NAA - - - -
61 AAS <0.24 - - <55
62 NA4 0.07 + 0.02 0.006 + 0,002 0.49 4+ 0.04 -
63 AAS - - 0.40 + 0.05 -
64 NAA <?2 <0.005 3.5 +(10%) -
65 AAS 0.065 + 0.017 - 0.393 + 0.054 0.460 + 0.045
66 AaS < 0.3 - 0.58 + 0.06 <6
67 AAS 0.059 + 0.008 - 0.523 + 0.04 -
68 AAS 0.25 - 0.42 0.56
69 AaS - - - -
70 AAS - - 0.28 + 0.05 -
71 AAS 1.1 - 0.474 5.1
T2 AAS 0.061 + 0.005 0.53 + 0.06 1.1 0.58 + 0.06
3 AAS 0.067 - 0.568 0.564
NAA 0.055 + 0.005 - 0.443 + 0.016- -
74 DPP <DL - - 0.94
ASV 0.048 + 0.005 - - 1.44 + 0.24
15 AAS - = - -
76 AAS 0.28 - - 1.38
77 AAS 0.047 + 0.006 = = 0.22 + 0.03
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TABLE 4 OVERALL AVERAGHS AND AVERAGES 4PT:R CHAUVERET AND DIXON'S TESTS
FPCR THE RESULTS REPCRTED FCR Cr, Mn, Fe, Co AIND Ni MEASURMMIENTS
ON PISH PLESH SLMPLE MA-A-2

Element Cr In Fe Co Ni
No. of reported results* 36 41 52 25 23

Ra:lg‘e I‘epor'ﬁed 0.259"12-9 0‘044'_’3 .5 1806—1581 15 0;03-203 0'42’-2 n54
( jug/g=dzy)

Overall Average** 2.5 +0.4 1.0+ 0.1 57 + 3 0.5 + 0.2 1.1 + 0.2
( /ug/g—dry) (16%) (10%) (5.3%) (40%) (18%)

Chauvenet!s Test

No. of results n

accepted by the test 26 36 41 18 23

Average** 1.3 + 0.1 0.81 * 0.0Q 54 + 1 0.08 + 0.01 1.1 +0.2
( /ug/g-dry) (7.7%) (4.9%) (1.9%) (13%) (18%)

Dixon's Test

No. of results

accepted by the test 34 39 51 25 3

Averag/e** 2.0 + 0.33 .0.88 + 0.0(’3 55 + 2 Q.5 + 0.2 1.1 + 0.2
( Vol g—dry) (15%) (6.8%) (3.6%) (40%) (18%)

*
Results showing only detection limits of methods used are not included.

The standard deviations given are l¢ for mean (standard error).
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TABLE 5 OVERALL AVXRAGES AND AVERAGES AFTHR CHAUVENET AND DIXON'S TESTS
FOR THE RSSULTS RBPORTED FOR Cu, Zn, As, Se Al'D Ag MBEASURKMENTS
ON FISH PLESH SAMPLE hA-A-2
Element Cu Zn As Se Ag
No. of reported results¥ 64 _ T4 21 17 11
Range reported 0.50 =17.6 4.0=204 0.75=Te3 0.5~11.3 0.08-30
( /ug/g-dry)
Overall Average** 4.7 + 0.3 37 + 2.7 + 0.6 2.3 + 0.6 3+3
( rog/g—ary) (6.4%) T(8.1%) (22%) (26%) (100%
Chauvenet's Test
No. of results
accepted by the test 50 66 18 16 7
Average¥* 4.0 + 0.1 LT 2.6 + 0.1 1.7 + 0.3 0.10 + 0.01
(/ug/g—dry) (2.5%) (3.0%) (3.8%) (18%) (10%)
Dixon's Test
No. of results
acoepted by the test 63 72 20 16 1D
Average#* 4.5 + 0-3’ 33 4 2.5 + 0.2 1.7 + 0.34 0.17 + 0.04
( /ug/g-dry) (6.7%) (3.0%) (8.0%) (18%) (24%)

*
Results showing enly detection limits of methods used zre not included.

o
The standard deviations given are lo-for mean (standard error).
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TABLE 6 OVERALL AVERAG.S AND AVERAGES AFTER CHAUVENET AND DIXON'S TESTS
FCOR THS RuSULTS REPORTED FOR Cd, Sb, Hg AND Pb LEASUREENTS ON

FISH FLSSH SAIPLS llA-A-2

Element cd Sb Bg Pb
No. of reported resulta* 41 8 53 33

Range reported 0.02-1.1 0.0032~0.53 0.179-3.5 0.097-5.1
( /ug/g—drY>

Qvarall Average®* 0.17+ 0.04 0.09 + 0.07 0.54 + 0.06 0.9 + 0.2
( /ug/g*-dry) (24%) (78%) (11%) (22%)

Chauvenet's Tesi _

No. of results

accepted by the test 29 3 51 23

Average** 0.066 + 0.004 0.005 + 0.001 0.47 + 0.02 0.58 + 0.07
( /ﬁg/g-drﬂ (6.1%) (20%) (4.3%) (12%)

Dizonts Test

No. of results

accepted by the test 4 5 52 32

Average*#* 0.17 + 0.04 0.005 = 0.001 0.49 + 0.0g 0.8 +# 0.1
( /sg/g-dry) (24%) (20%) (4.1%) (13%,

*
Results showing only detection limits of methods used are not included.

M
The standard deviations given are 1o for mean (standard error).
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ANNEX LIST OF PARTICIPATING LABORATORIES
( SUPPLELENT)

Laborateries which reported the results (29 February 1980)

Brazil

Instituto de Quimica da UFBa
Departamento de Quimica Analitica
Salvador, Bahia

Canada

University of British Columbia
Department of Geclogical Sciences
Vancouver, British Columbia

gmm

Ministry of Agriculture

and Natural Resources
Fisheries Department
Nicosia

France

Laboratoire Central d'Hygiéne Alimentaire

Paris

Laboratoire SOLAIGUE
Nimes

Greece

General Chemical State Laboratory

Division of Environmental Peollution Control

Athens

University of Thessaloniki
Department of Foed Hygiene
Thessaloniki

Institute of Oceanegraphic
and Fishing Research

Athens
Hong—Kong

Fisheries Research Station
Aberdeen, Hong—Kong

Investigators

T. Tavares
AoM s Brandao

K. Fletcher

A. Demetropoules
L. Nicolaidou

G. Cumont
li. Feinberg

Je« Laporte
Ge. Kovacaik

D.G. NHarketos
P. Havrikos

A.G. Panetses
A. Georgakis

¥, Voutsinou

D.J.H. Phillips
L.K. Ng
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India

Institute of Science
Inorganic and Nuclear Chemistry Laboratory
Bombay

Italy

Laboratorioe Contaminazione Continentale
CUNIECI“T.
Roma

Japan

Radiation Center of Osaka Prefecture
Department of Health FPhysics
Osaka

Norway

Institutt for Atomenergi
Kjeller

Turkey

Middle~Bast Technical University
Department of Marine Sciences
Igel

Faculty of Science

Bge University

Department of General Zoology
Bornova-Izmir

United Xinsdom

Institute of Marine Biochemisiry
Aberdesn, Scotland

U.SIA.

Sciences Applications, Inc.
San Diego, Califormia

U.S. Environmental Protection Agency
Environmental Researcn Laboratory
Narragansett, Rhode Island

Duke University llarine Laboratory
Beaufort, North Carolina

Yugoslavia

Center for Marine Research
"Ruder Boskovic! Institute

Jagreb

Marine Biological Station
Portoroz

Investigators

B.C. Haldar
M.R. Patil
A.D. Sawant
P. Shah

R. Canesan

A+ Barocas
¥. Pompéi

T. Mamuro
A. Hizehata

E. Steinnes
V. Blekastad

T.I. Balkas
S. Tugrul

G. Ramelow

H. Uysal

T.L. Coombs

N. Hansen

X. delancey
M. Abusamra
M. Bohannon

R.L. Lapan

G.L. Hoffman

P.J. Wpaling

He Branica

Je Stim
R. Planinc
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PROGRESS PEPORT No. 1
INTERCALIBRATION OF ORGANOCHLORINE COMPOUND
MEASUREMENTS IN MARINE ENVIRONMENTAL SAMPLES

International Laboratory of Marine Radioactivity

Musée océ&anographique
Principauté de Monaco

1. Participation in the Intercalibration Exercise

The occasion of this progress report is to inform all participants of the
results which have been tabulated to date for the samples distributed. Because
of the late arrival of data from a number‘of laboratories, the report has been
somewhat delayed. It was judged more advisable, however, to try and include as
many results as possible, rather than adhere to a rigid time schedule which
would exclude valuable information. As originally proposed, the results
contained in this report are listed by laboratory code number only, so that each
participant can compare his analysis against the overall averages obtained.

At the outset of the programme fifty two laboratories were contacted.

Six laboratories declined to analyze samples either because of previous
comitments or because they felt that certain of the samples to be supplied

could not be properly analvzed with the techniques which were in current use

in their laboratories. Of the remaining forty-six institutions, eighteen have
yet to reply. The twenty-eight institutes who did undertake organochlorine
compound analyses did not analyze all samples which were available and therefore
our original hope of having a large number of analyses to report has not been
entirely realized. Listed below are the laboratories who have analyzed one or

more samples, with the name of the principal investigator involved.

DENMARK
Institute of Hygiene Dr. G.J. Bonde
University of Aarhus Dr. J.C. Hansen
Universitetsparken

DK-8000 Azrhus
FEDERAL REPUBLIC OF GERMANY

Institut fur Meeresforschung .Dr. Wolfgang Erust
2850 Bremerhaven -~ G Dr. G. Eder

Am Handelshafen 12 Dr. R.G. Schaeter
Institut fur Lebensmittelchemie Dr. Ernst Schulte

der Westfalischen WilhelmrUniversitat
44 Manster/Westf., Den Piusallee 7

Institut fur Kusten und Binnenfischerei

Palanaille S Dr. E. Huschenbeth
2000 Hamburg 50
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FRANCE

Institut scientifique et technique
des Péches maritimes

B.P. N* 1049

. 44037 Nantes (Loire—atlantigue)

Société des Eaux de Marseille
B.P. N°® 462
13217 Marseille (Bouches-du-Rhone)

Service de Protection contre les Radiations
Laboratoire de Chimie.

Commissariat 3 1'Energie atomique

B.P. N° 106

30200 Bagnols sur Céze (Gard)

Laboratoire municipal

Institut municipal de Recherches sur
1'Alimentation humaine et animale

Rue du Professeur Vézes

33000 Bordeaux (Gironde)

Faculté de Pharmacie
Université de Montpellier
34000 Montpellier (Hérault)

Faculté de Médecine et Pharmacie de Marseille
Institut de Phytopharmacie

Boulevard d'Alés

13000 Marseille (Bouches—du—Phone)

Service de Chimie appliquée

Centre d'Etudes nucléaires de Cadarache
Commissariat 3 1'Energie atomique

B.P. N° 1

13115 Saint~Paul~lez-Durance

Laboratoire municipal de Chimie de
Recherches et d'Analyses

8, rue de 1'Hotel-des-Postes

06000 NICE

JAPAN

Faculty of Pharmaceutical Sciences
Oszka University

133-]1 Yamadakami, suita

Osaka

Japan Food Research Laboratories
52-~1 Motoyoyogi~Cho

Shibaya—-Ku

Tokyo

Department of Environmental Protection
Faculty of Agriculture

Ehime University

3-5-7 Tarumi

Matsuyama—-shi, Ehime~Ken

Dr. C. Alzien

Dr. G. Bossy

Dr. B. Caire

Dr. J.G.‘Faugére

Prof. R. Mestres

Dr. J.L. Monod

Dr. M. TNeuilly

Dr. F. Hanaut

. Dr. Kondo

Dr. H. Suda

Dr. R. Tatsukawa
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JAPAN (cont'd)

Department of Public Health
Akita University
Akita

Department of Marine Envirommental
Techunology

Tokyo University of Fisheries

Tokyo

PHILIPPINES

National Science Development Board
National Pollution Control Commission
Taft Avenue

Manilla

SPAIN
Laboratorio de Vigo
Muelle de Bouzas
Vigo

TANZANTA

Tropical Pesticides Research Institute
P.0. Box 3024
ARUSHA

UNITED KINGDOM

Water Research Centre
Stevenage Laboratory
Elder May,

Stevenage
Hertfordshire SG1 ITH,

Freshwater Fisheries Laboratory
Department of Agriculture and
Fisheries for Scotland
Faskally, Pitlochry
: _ Pertshire

Fisheries Laboratory

Ministry of Agriculture, Fisheries and Food,
Remembrance Avenue

Burnhamon-Crouch

Essex CMD 8HA

UNITED STATES OF AMERICA

Woods Hole Oceanographic Institution
Woods Hole, Mass. 02543

Atlantic Estuarine Fisherie Centre

National !Marine Fisheries Center

National Oceanic and Atmospherie Administration
Beaufort, North Carolina

Gulf Breeze Envirommental Research Laboratory’
United States Environmental Protection Agency
Gulf Breezaz, Florida

Dr.

Dr.

Mr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Y. Takizawa

T. Yoshida

R.M. Lesaca

F. Soler

E. Pallotti

F. Meek

A.V. Holden

J. Yardley

G. Harvey

S.M. ¥Warlen

A.J. Wilson
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YUGOSLAVIA

Kmetijiski Imstitut Slovenije
61001 Ljubljana, Hacquetoua
Ul 2

Center for Marine Eesearch
Zagreb Laboratories

Ruder Boskovic Institute
P.0. Box 1016

Zagreb

Dr. J. Cencelj

Dr. M. Picer

2. Hompgeneity tests for intercalibration samples

The Monaco Laberatdry has prepared the

intercalibration measurements:
MATERIAL
I. Oyster homogenate
2. Sea Plant homogenate
3. Sediment
4. XAD-2 resin
5. Plankton homogenate

6. Fish Fillet homogenate

foliowing reference materials for

COLLECTION SITE

Séte, France

Mediterranean Coast
Mediterranean Coast
Mediterranean Coast
Bergen, Norway

Atlantic Coast, France

Oyster (Crassaostrea, sp.), Plankton {(Calanus finmarchicus)

Fish fillet (Mupil cephalus), Sea Plant(Posidonia oceanica)

To date only the first four samples have been distributed to participating

institutes. The plankton and fish fillet:material are still undergoing

homogeneity tests.

Following preparation of reference matarialy | through 4, homogeneity tests

were conducted at the Monaco Laboratory by amalyzing samples sizes that would

yield sufficient amounts of crpganochlorine compounds for quantitation. In the

case of the oyster sample, 10 samples weighing 10 zrams each showed acceptable

homogeneity for all compounds determined, i.e¢. a standard deviation of

<« £ 207 from the wean value obtaimed.

The highest standard deviation was

observed for pp'TDE (23%) while the lowest standard deviation was recorded

for pp'DDT (2.82). All other compounds gave standard deviations between these

ranges and all were less than sz,

In addition, selected trace metals were

determined in the sample to further test for horogeneity. Of eight trace

metals analyzed, the largest standard deviation observed was 14Z (Pb), while

the smallest standard deviation noted was for Zn (2.17%7). Other metzls analyzed

included Cd, Fe, Cr, Mn, Ni and Cu.

Similar homogeneity results were obtained for the sediment, sea plant

and Amberlite samples. As a further precaution, however, the oyster and

Amberlite XAD-II resin were tested for residue uniformity by a U.S laboratory

oll o1
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which confirmed the findings of the Monaco Laboratory. Repeated measurements
af all samples over the past year have shown no change in pesticide residue

or PCB content with time.

3. Preliminary survey of the results of the intercalibration exercise

Set out below are the results which have been received to date by
laboratory code (TABLES !-4). In addition, a statistical treatment of the .
data has been made to give overall ranges, mean and standard deviations for
all compounds reported. Compared separately are the results of seven
laboratories who have participated in previous intercalibration programmes
(TABLES 10-13). This latter compilation is intended to show the comparability
of the results of institutes who have been making organochlorine compound
measurements on marine environmental samples for some time. We have chosen
to tabulate all concentrations on a dry weight basis, rather than on an
extractable organic matter basis, since there was a large variation in the
amount of extractable organic matter reported for the biological materials.

An example of this variation is shown in the results obtained for the oyster
homogenate (TABLE 3). ‘

Before treating the results statistically, it was necessary to make
subjective decisions about data rejection. Despite an initial request for
each participant to include information pertinent to the interpretation of
the samples analyzed {including chromatograms for the analysis), many analysts
did not comply with this request. Many results were reported as nou~detectable
or less than scme given value, which had to be considered as a detection limit.
Since the analysts did not include an explanation of these values, it was not
possible to include them in the final statistical calculations, moreaver, we
have tabulated the PCB concentrations for all samples except the sadiment in
only those cases where the quantitation was reported as the 50% chlorine by
weight mixture (Ranechlor 500, Aroclor 1254, Fhenoclor DP-5 or Chlophen 5@).
Reference to the individual laboratory results shows that many analysts reported
more than a single per cent by weight PCB mixture. In many cases, it was not
possible to distinguish these percentages from the information supplied, and for
this reason we have chosen to omit them from the statigtical treatment. For
similar reasons, the sediment values are tabulated for PCB concentrations
which were reported as the 607 chlorine by weight mixture. The reader is
therefore cautioned to view the results with the reservaticns as explained;
compilation of the total PCB content of any sample analyzed would have yielded
results more divergent than is suggested by the overall means and standard

deviations reported in Tables 6-9.
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4.  Preparation of plankton and fish fillet samples

Within the next month, the plankton sample collected from Bergenm, Norway,
will be ready for dispatch to those institutes who wish to continue to participate
in the intercalibration exercise. Within two months the fish fillet homogenate
should be ready for distribution. Those participants who want to receive these
samples are reguested to coutact the laboratory so that adequate preparation
can be made for the packaging and mailing of the samples as soon as possible.

We would also appreciate any comments relating to the presentation of the
results in this progress report before their inclusion into the upccming technical

progress report of the laboratory. Please address all correspondence to:

Dr. D. Elder
International Laboratory of Marinme Radicactivity
Musée océanographique
Principauté de Monaco
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Table 1. Results of pesticide residue and PCB analyses for oyster
tissue homogenate. MA~}Y-1 (ppb/dry weight).

L3b2:§§°r7 she Bﬁc 2 Bgc HCB Dieldrin Aldrin . Epdrin loptachlore Bez;z;?§:Fe
1 - - 9 = <] 20 ~ - - =
4 »: - = = = 20 = 70 o =
6 2.8 = 9.4 - - 4.7 - = s =
7 <l <5 7.5 . <1 3 = e = =

12 = - 11 - - <10 = = - =
13 0.15 - 26.9 - - 26.9 - - - -
15 2.1 2.6 10 = 2 20 - b = 6.1
16 - 1 7.3 - - - - - - -
18 - - 13.5 - - <5 - = - =
21 1 - 78 - e 0.5 % = - -
24 - - 6.5 - - 5.4 trace - trace gad
26a - - - B - 8.5 - - ~ -
26b - - - - - 7.4 - - - -
29 16.8 = 139.1 = - 52 68.95 - 17.88 0.33
32 E - 11 B - <8 - - - -
36 - - 1.4 - - - <0.6 - ~ -
43 66 - 35.27 8.9 - - 9.2 E - -
44 7.5 = 13.1 2.3 - 5.2 - - - -
45 2.2 = 12 - - - - - - -
46 - - 3 - - 5 - - - -
47 2,7 - 4.3 - - 19.1 - - - -
49 B - 20 - - - - - - -
50 - - 0.93 =~ - - - - - -
52 1.8 - 9.5 - - - - - - B
14,17, 20

NO RESULTS FURNISHED FQF. ANY RESIDUES LISTED
23,25,37

- signifies that the laboratory reported no value for the pesticide residue or PCBs

o/
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Table 1.

Laboratory
code

12
13
15
16
17
18
21
24
25
‘26a
'26b
29
32
36
37
43
44
45
46
47

49
50
52

14,20, 23

pp'DDT

71
50
63.7

11
86
20.9
79
28
113.6
72
150
122
105.2
104

109

44
160.8

48
22
120

-

2.45
97

(cont'd.) (ppb/dry weight).

op'DDT

48.2

141.35

13.8

pp'TDE

31

29

39
43
47
18
20
80.5
24
50
49
46.8
45.4

45
132.9

-

51

pp 'DDE

79

730

37

91
87.6
93.9
30.23.

76
61.1
150
192.6

64

98

30

95.44

100

77

PCB

426
2000

(™)
™
(@]

485
470
<300
260
280
144
220
170
561
523
484
470
370.9
190%4+155%*
434
450
420
86
510.9

50
345

PCB characterization

aroclor 1254
clophen A-30

aroclor 1242:1254
(1:1 mixture)

aroclor 1254

aroclor 1254

aroclor 1254

clophen A-60
phenoclor DP-5
aroclor 1254

aroclor 1254

aroclor 1254
phenoclor DP-5
aroclor 1242,48,54,60
clophen A-60

aroclor 1254

aroclor 1254

aroclor 12542, 1260™*
kanechlor 600
kanechlor 300,500,600
kanechlor 500
kanechlor 500

aroclor 1248:1254
(1:1 mixture)

phenocclor DP-5
phenoclor DP-5

NG RESULTS FURNISHED FOR ANY RESIDUES OR PCBs LISTED
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Table 2. Results of pesticide residue and PCB analyses for sea plant
homogenate SP-M-1. (ppb/dry weight).

Laboratory o B Y

P BHC BHC BHC Dieldrin Others

i - - 21 6 HCB: <!

4 - - - 10 Endrin: <10

6 0.5 - Vaszl - -

7 <2 <10 20 7 HCB: <l

12 - - 14 - -

13 0.14 - 22.57 533 -

15 0.92 1 12 10 HCB: 3.4/Heptoxide: 10
16 = 4.7 s 9T = =

18 - - 20 5.64 Heptoxide: 6.96
21 1 - 22 o e
24 4.4 - 12 9 Heptachlore: 5.5/Aldrin:
26a - - - 16.9 -
26b = = C 16.7 =
29 42.15 - 8853.7 - Aldrino: 566.3
32 <0.2 - 19 7 =

36 = = 21.6 - Aldrin: 220.9
43 56.11 - 90.64 87.7 -
44 10.2 - 19 8.6 SBHC: 2.2/Aldrin: 2
45 0.61 - 9.9 - -
46 = - 18 14 -
47 3.72 6.04 13.6 33.4 Endrin: 8.98
49 = - 20 - =

50 - - 0.27 - -

52 = - 20 - -

20,23,25,37 NO RESULTS FURNISHED FOR ANY RESIDUES LISTED

- signifies that the laboratory reported no values for the pesticide residues listed
for PCBs.
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Laboratory
code

[« S B

13
15
16
14
18
2]
24
25
26a
26b
29
32
36
37
43
44
45

46
47

50
52

14,20,23,49

Table 2.

pp'DDT

23
10
17.3
6.5
2]
22.25
14
39
3
34.85

20
18
33.6
44.2

23
20
43.8
T 21
6.5

103.6

0.49
2]

{cont'd.) (ppb/dry weight).

op'DDT

<1

Jg9

4934.10

12
1.8

6.5

pp 'IDE

7

NO RESULTS FURNISHED FOR

pp'DDE

12

2
<10
<i0

9.6
11

8.8
12

40
4.3

16.1

7

PCB

202
500
500
215
270
<110
85
320
53
110
180
460*+187%*
611
295%+681*%
150
1867.6
320%+280%%
470.2
450
320

120
548.7

8.3
b3

328%+119%

PCB characterization

aroclor 1254

clophen A-30

aroclor 1242:1254

aroclor 1254

aroclor 1254

aroclor 1260

clophen A-60

phenoclor DP-5

aroclor 1254

aroclor 1254

aroclor 1254

phenoclor DP—&X, DP-5>

mixture

clophen A—60*, aroclorxx
_ 1248

aroclor 1254

aroclor 1254

aroclor 1242%/1254™

kanechlor 500

kanechlor 300,400, 500
(1:1:1) mixture

kanechlor 500

aroclor 1248 and 1254
(1:1 mixture)

phenoclor DP-5
phenoclor DP-4>/DP-5"

ANY PESIDUES OR PCB's LISTED
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Table 3. Results of pesticide residue and PCB analyses for sediment
sample, SD-M-1. (ppb/dry weight).

Labgg::ory BﬁC BSC B;C Dieldrin Others
4 - - - 20 Endrin; S50
6 0.1 - 0.7 1.2
7 <10 <50 <10 1 HCB: <10
16 - 6.3 2.1 - -
2] <0.5 - 1 - -
26a - - - 2.6 -
26b = - ‘ = 2.5 &
29 348 - 314 15.2 Heptachlore: 337.8/Aldrin:
34.2
Heptachlore epoxide: 19
32 <0.3 - <0.3 4 w
36 181 = = e Aldrin: 1348
43 5.2 = 57.3 31.5 Aldrin: 8.6
44 2 - 1.2 2.5 SBHC: 0.6
45 0.38 - 0.75 - -
46 - - - 41 -
47 = = - 3.4 Eadrin: 3.1
1,12,13, 14,15,
17,18,20,23,24, NO RESULTS FURNISHED FOR ANY RESIDUES LISTED.
25,37,49,50,52

- signifies that the laboratory reported no values for the pesticide residues listed,
or for PCB's. .
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Table 3. (cont’d.) (ppb/dry weight)

Labz;:;ory pp'DDT op'DDT  pp'TDE pp 'DDE PCB PCB characterization
4 - = = 20 300 clophen A-30
6 it - 3 2.6 237 aroclor 1242/1250
7 13 <1 11 3 116.6™+156.6™ aroclor 1254>/1260™
13 10 - - - <202 arnclor 1260
14 60 = 120 . 70 = =
16 185 = 8.5 - 230 phenoclor DP-5
21 14 - 6 4 200 aroclor 1260
25 2 = 7 9.5 64%+238%%  phenoclor DP4*/Dp6**
26a 20.3 = 10.5 33 344 mixture
26b 17.5 - 10.9 2.4 255 clophen A-60
29 = 635 - = = =
32 13 = 7 2 220 arocloxr 1260
36 -~ - 12 ' - 104 phenoclor DP-6
37 20 - - 3.5 60%,120%%,150% aroclor 12425, 1254™*
1260
43 = - e - 335 kanechlor 600
44 25 14 10 - 300 kanechlor 300,500,600
(mixture 1:4:4)
45 15 1.4 8.5 4.7 270 kanechlor 600
46 10 - 8 3 133 kanechlor 500,600 (1:1)
47 30.9 - = 5.34 270.3 aroclor 1248/1254 (1:1}
52 723 - 6.3 [.é 146 phenoclor DP-6
12,15,17.,18
20,23,24,49, NO RESULTS FURNISHED FOR ANY RESIDUES OR PCBs LISTED

50
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Table 4. Results of pesticide residue and PCB analyses for ‘rberlite
XAD~1I resin. (ppb/dry welsht).

Labz:‘z:ory BfiC B;:C B}.YIC Dieldrin Others
4 - - 9.3 T3 -
6 5 - 3.1 0.5 ~
7 /) 0.2 0.9 0.5 %
13 3 - 14 12.5 -
16 trace 57 7.6 - -
21 7 - - - -
23 10 e 2.5 - .
29 4 - 229 - Aldrin: 26.1
32 3.7 - 2.9 1.4 -
36 5.1 - 4.8 . Heptoxide: 1.2/Aldrin: 5.8
49 20 - 20 - -
50 6.6 ~ 5.8 - -

1,12,14,15,

17,18,20,24,
25,26,37,43, NO RESULTS FURNISEED FOR ANY RESIDUE LISTED

44,45,66,47
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Table 4. (cont'd.) (ppb/dry weight)

Laboratory )

code .. PP DT op'DDT pp'TDE pp'DDE PCB PCB characterization
4 - - - 6.9 - =
5 8.8 = = 3 126 aroclor 1242/1250
7 <} <1 <] <0.5 21 aroclor 1254
13 15.4 = = = - =
14 270 = K = = -
17 <] - <1 <1 1 aroclor 1254
21 = = <l ‘ <1 = -
23 -~ - = - 80 decachloro byphenyl
26a = i = 0.3 57 mixture
26b = - = = 35.2 clophen A-60
29 - 83.5 - - - -
32 0.5 = 0.2 0.6 7 .3 aroclor 1254
36 i = % = 78.3 aroclor 1254
37 - - = = 47 aroclor 1254
50 = = = - 1615 phenoclor DP-5
" 52 = - ™ - 43r.43 phenoclor DP-5

1,12,15,16,

18,20,23, 24,

25,43, 44,45, NO RESULTS FURNISHED FOR ANY RESIDUE LISTED.

46,4749
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Iable 5, Results on extractable organic matter and the ratio of PCBs to
these values as reported by the various laboratories for oyster homogenate.

Organic matter extractable (PCB)/(O.M)XIO6
concentration (mg/g)

Laboratories participating 26 26
N°® of reported results 16 10
Maximum value 60 465.3
Minimum value 1.01 3.24
Overall average 32 59

o Zi6 140

2 ' (50%) _ (240%)




T 22 =

W=

This equation is applicable to Tables 1 - 10,

Table 6. Organochlorine compound concentrations in oyster tissue homogenate
(MA-2-1). Reported values in ng/g (ppb) dry weight.
(Laboratories reporting < values have been excluded.
. . . ; ; . PCB
a BHC v BHC Dieldrin pp'PPT op'DDT pp'DDD  pp'DDE (DE~5)
Laboratories
participating 26 26 26 26 26 26 26 26
N® of reported
results 10 21 14 22 8 19 24 14
Maximum value 66 139.1 52 160.8 141.35 132.9 730 561
Minimum value 0.15 0.93 0.5 2.45 12 9 30 50
Overall average 10 22 15 76 43 43 110 310
o* 220 32 13 245 50 Ly Y150 %170
4 (2007) (1407) (872) (597) (1007) (637) (1302) (55%)
N° of results
excluded by
Dixon criteria 3 4 ] 0 0 2 i 0
Range 0.15- 0.93~ 0.5~ 2.45- j2= 9-51 30~20Q 50-561
2.8 20 26.9 160.8 141.35
Overall average 1.8 9.4 12 76 48 36 88 310
o z %4 s s 50 113 22 170
pA (567} 43%) (67%) (387> (1002) {367) (487)  (552)
N° of results
excluded by
Chauvenet
criteria 3 6 1 0 4 2 4 0
Range 0.15- 3= 0.5= 2.45- 12-14 9-51 30-100 S50-561
2.8 13.5 26.9 160.8
Overall average 1.8 9 12 76 13 36 74 310
o* =i ] s 45 Za.9 b5 I Ziz0
(56%) (337%) (677} (397) (77%) (367) (28%) (53%)
*Standard deviation:
. L& -1
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Table 7. Organochlorine compound concentrations in sea plant (SP-M-1).
Reported values in ng/g (ppb) dry weight.
{(Laboratories reporting < values have been excluded).

a BEC y BHC Dieidrin Aldrin pp'DDT op'DDT pp'DDD pp'DDE PCB(DP-5)
Laboratories
participating 26 26 26 26 26 26 26 26 26
N° of reported
results 10 21 14 4 23 7 14 19 15
Maximum value 56.11 8853.7 533 566.3 103.6  4934.1 120.6 40 1867.6
Minimm value& 0.14 0.27 5.64 2 0.49 1.8 e 2 8.3
Overall average 12 440 55 200 24 710 15 9.4 300
20 Zie0  Io f270 221 oo I:n 8.2 fas0
y4 (170Z) (430%) (2507%) (140%2) (88%2) (250%) (210%7) (877%) (150%)
N° of results
excluded by
Dixon criteria 0 2 3 0 1 1 1 2 1
Pange 0.14- 0.27~ 5.64- 2~ 0.49- 1.8=~ 1.5~ 2= 8,3~
56.11 22.57 16.9 566.3 44,2 12 16.88 12 470.2
Overall average 12 16 10 200 20 6.3 s 7.2 190
o Z20 s %4 1270 213 2.5 2.3 %3 X120
74 (170Z) (387) (40%) (1407) (657) (71%Z)  (59%) (4272) (63%)
N° of results
excluded by
Chauvenet
criteria 3 3 3 0 ] 1 3 2 2
Range 0.14~ 7.7~ 5.64- 2- 0.49~ 1.8= 1.5- 2= 8.3~
4.4 22.57 16.9 566.3 44.2 12 9.5 12 320
Gverall average 1.6 17 10 200 20 6.3 5.8 7.2 170
o 3.7 I8 24 2270 13 2.5 2.4 3 Z90
4 (1102) (287) (407) (140%) (65%) (2172) (41 2) 427y (532)




Table 8. Organochlorine compound concentrations in Mediterranean Sediment
(SD-M-1). Reported values in ng/g (ppb) dry weight.
(Laboratories reporting < values have been excluded).

a BHC Yy BHC Dieldrin  pp'DDT pp'DDD pp'DDE  PCB(DP-6)
Laboratories
participating 20 20 20 20 20 20 20
N° of reported
results 6 7 11 16 14 13 10
Maximum value 348 314 41 185 120 70 335
Minimum value 0.1 0.7 1 2 3 0.5 104
Overall average 89 54 11 28 16 9.5 210
o 2150 Z120 e LIYA I30 I19 %70
% (170%) (220%) (1307) (1607) (190%) {2007) (337)
N° of results
exluded by
Dixon criteria 0 3 0 2 ! 2 0
Range 0.1~348 0.7-1.2 1-41 - 2-30.9 3-12 0.5-5.34 - 104-335
Overall average 89 0.9 i1 15 8.4 3 210
g Z1s0 3.2 By M S B I 270
% (170%) (227%) (130%) (517) (307) 77%) (3372)
N°® of results
excluded by
Chauvenet
criteria 2 3 4 3 2 2 0
Range 0.1-5.2  0.7-1.2 1~4 2-25 6-12  0.5-5.34 104-335
Overall average 1.9 0.9 2.5 13 8.8 3 210
o 4 2.2 3 6.3 ) 2944 *70
Z (120%) (227) (447) (48%) (23%) (477) (33%)




Table 9. Organochlorine compound concentrations in Amberlite XAD-II resin
(AB-1~1), concentrations in ng/g (ppdb) dry resin.
(Laboratories reporting < values have been excluded).

« BHC YBHC Dieldrin pp'DDT pp'DDE PCB(DP-5)
Laboratories
participating 19 19 19 19 19 19
N°® of results reported 10 12 5 4 4 7
Maximum value 20 229 12.5 270 6.9 1615
Minimum value 2 0.9 0.5 0.5 0.3 11
Overall average 6.6 26 4.4 73 2.7 260
o 5.2 64 I5.3 2130 I3.1 2600
z (79%) (2507) (1207) (1807) (110%Z) (2307)
N® of results excluded
by Dixom criteria 1 2 0 1 0 1
Range 2-10 0.9-1.4 0.5-12.5 0.5-14.4 0.3-6.9  11-78.3
.Average 5.2 5.8 4.4 7,59 21 36
22,4 3.9 Zs.3 %7 3.1 225
% (467) (677) {120%) (897> (1102) (697)
N? of results excluded
by Chauvenet criteria 2 3 1 0 0 2
Range 2 0.:9=9-.3 0.5-7.3 0.5-270 0.3-6.9 11-47
Average 4.6 4.9 2.4 73 2.7 28
o 1.7 12.6 3.3 i3 130 116
Z+ (37%) (53%2) (140%) (180%7) (11079 (57%)
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Table 10. Organochlorine compound concentrations in oyster homogenate
(MA=M-1) as measured by seven selected laboratories who participated in
previous intercalibration exercisel Reported values in ng/g (ppb) dry
weight. (Laboratories reporting <values have beesn excluded.

a BIC Y BEC  Dieldrin pp'DDT  op'DDT pp'DDD  pp'DDE (Dgfg)
N° of reported

results 2 6 4 7 i ) 7 5
Maximum value 2.8 11 20 109 - 47 150 485
Minimum value 2.1 TS 3 11 - 29 40 190
"Overall average 2.5 9.7 12 66 31 39 83 410
o 3.5 T - 32 - 7.5 F33 I

z (202) (13%) (78%) (482) - (192) {40Z) (297)

Table 11. Organochlorine compounds concentrations im Sea Plant (SP-M-1i)
as measured by seven selected laboratories who participeted in previous
intercalibration exercises. Reported values in ng/g (ppb) dry weight.
(Laboratories reporting < values have been excluded).

@ BEC y BHC Dieldrin Aldrin pp'DDT op'DDT pp'DDD pp'DDE PCB(DP-5)

N® of reported

results 2 6 4 0 7 0 S L 5
Maximum value 0.92 20 10 - 23 - 7 12 280
Minimm value 0.5 4 & - 6.5 - 5.4 2 150
Cverall average 0.7! 16 7.5 - 18 - 6.2 7.3 220

%9.29 5.2 i1.7 - 5.9 - 20.6 4.7 Is3
(41%) (33%2) (237%2) - (33%) - (9.72) (64%) (247)
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Table 12. Organochlorine compound concentrations in sediment sample
(SD-M~1) as measured by seven selected laboratories who participated
in previous intercalibration exercises. Reported values in ng/g (ppb)
dry weight. (Laboratories reporting < values have been excluded).

a BHC y BHC Dieldrin pp'DDT pp'DDD pp'DDE PCB(DP-6)

N° of reported results 1 1 3 4 3 3 3
Maximum value - . 4 20 11 3.5 220
Minimum value - ~ 1 7 3 2 150
Overall average 0.1 0.7 2.1 13 7 2.7 180
o - - 217 35,3 24 2.7 =39
Z - i (81Z) (41%) (57%) (26%) (22%)

Table 13. Organochlorine compound concentratioms in Amberlite XAD-II
resin (AB~M-1) as measured by seven selected laboratories who participated
in previous intercalibration exercises. Reported values in ng/g (ppb) dry
weight resin. (Laboratories reporting < values have been excluded).

a BHC ¥ BHC Dijeldrin  pp'DDT  pp'DDE PCB (DP-5)
N° of reported results 3 3 3 2 2 3
Maximum value 5 3.1 1.4 8.8 3] 47
Minimum value 2 0.9 a.5 0.5 0.6 17.3
Overall average 3.6 2.3 0.8 4.7 1.9 28
o I1.s 1.2 Iows 5.9 Ii.8 Z16
p4 (427) (522) (63%) (130%) (95%) (577)
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PROCRESS REPORT ON INTERCALIBRATION OF QPCANOCHLOPINE COMPOUNND MEASUTEMEVTS
IN YARINC ENVITOIMENTAL SAXPLES

International Laboratory of “arine Radioactivity
Muséa Ncéarogranhique

Principautiz de Monaco

%o. 2 = April 1980

Intercalibration Exercises on Corenod (MA~£-=1) and Tish (MA-A-2) Sfammles

The Monaco Laboratory prepared the following intercalibration gsamples for
chlorinzted hydrocarbon measurements during the past few years:
1) oyster homogenate (Mi~M=1)
2) sea plant homogenate (ST-i~1)
3) sediment (SD=+~1)
4) XAD-2 resin
5) copepod homogenate (Me-a-1)
6) . fish fillet homogenata (MA—-A-2)

The results of the intercalibration exercises on the samples (1) - (4) have
already been compiled, based on the reports by 26 laboratories, and have been
digtributed to participating laboratories.

The second set of the samples, (3) and (6), the copepod sample (A~A-1)

(Calanus cristatus) collected from the Norvegian Sea and the fish fillet sammle

(¥A-4-2) prepared from the material obtained from tha French Atlantic coast, was
sent to tha laboratories who expressed their willingness to continue the inter—
czalibration exercises. To date 15 laboratories have sent their results., A list
of these laboratories is attached to this report. The results przsented in this

report are listed by laboratoxry code number only, in order to make it possible

for each participant to compare his analysis against the overall averages obtained.

Many results were reported as non detectable or less than the detection

limits. It was not possible to include them in the final statistical calculations.

One of the two samples analyzed here is at a relatively high concentrztinn
level (fish fillet). For this the comparability of measurerments is, in general,
much better than that for the other sample.

In the gecond sample (copepod) the concentration levels of organochlorine
corppounds are low and the comparability of some results is less satisfactory.
(eg. Table 3, pp'DDE 2nd »p'DDD).
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LIST OF PAPTICIPANTS

CANADA
Toxicology section Fisheries Research
Board of Canada -~ Biological station
ST. ANDREW, New Brumswick

FEDERZL REPUBLIC OT GERQLAMNY

Institut fur Meeresforschung
2850 BREMERHAVEY - G
Am Handelshafen 12

Ingtitut fur Kuster und Binmenfischerei
Palamaille 9
2000 HAVBURC 50

FRANCE

Institut scientifique et techanidque
des Péches maritimes

B.,P. No. 1049

44037 NANTES

Faculté de Pnarmacie
Université de ldontpellier
34000 YOWTPELLIEER

Laboratoire Municipal de Chimie de
Recherches et d'Amalyses

8, rue de 1'HOtel-des~Postes

06000 NICE

Centre Océanologique de BEretagme
B.P., Ho., 337
29273 BREST

JAPAR
Departmant of Environmental Protection
Faculty of Agriculture
Ehime University
3-5-7 Terumi
MATSUYAMA-SHI, EHIE-~FER

Department of Public Health
Akita University
AKITS

SPAIN

Laboratorio de Vigo
Muelle de Bouzas
ViGo

Tk 5
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UNITED KINGDOM

Freshwater Fisheries Laboratory

Department of Agriculture and Fisheries
for Scotland

FASKALLY PITLOCHRY

Pertshire

Fisheries Laboratory

Ministry of Agriculture, Fisheries and Food
Remembrance Avegue

BURNBAM-ON-CROUCH

Egsex CMD 8HA

YUGOSLAVIA

Marine Biological Station
PORTORCZ

Centar for Marine Research
Zagreb Laboratories

"Ruder Boskovic" Imstitute
P.0, Box 1016

ZAGREB
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Table 1. Pesults of pesticide residue and PCB analyses for copepod homogenate
MA-A-1 (ppb/dry weight),
e i oy | T | %o | Adria|pielarinl o muc | HCE | Others

1 161 N.P. 13 6 104 H.R. 15 N.P. NP M.R.

-1 212 | N.R. N.D. 5,26 N.D. | N.D. 3,07 | N2 7,46 | N.R.

6 250 N.R. <50 60 <50 <10 <20 10 5 N.R. Fenitrothion
7/ 200 <40 19 11 <] <} 18 3 18 1 op'DDTrzz

_ Hept.epox.:

13 Ry TR. TE. 14 TF.. RN M.R. RPYN 17 N.r. &4
17 153 | N.E., 0,59 1,5 | <0,1 N.2, 4,7 | W.n. NeP. | M.R.
24 190 110 N2k HeR. N.%. N.72, RESLN LR, Telie .
26(2) 50 50 .o 5 N.R, H.R, N2 21 20 0,8
26(b). 270 150 25 14 20 2 14 N. 2, N.E. N.T.
32 <1p00 <300 <iC <40 N2 NoF. <50 <50 <4
36 348 N.R. 16 7 25 %2 - N.R. N.2. MR,
45 r 15 | 10 11| m.o. 5 16 22 il g;:gg;z
46 *; 21 26 13 H.D. 21 N.0. N.T. N.Z.
50 N.T. N.E, 23 34 N.T. N. 2, He=. 9 20 N.T
53 71 N.D. 4 3 N.D.| N.P. Tl 4,5 5,6 R,

N.R.: no results

N.D.

*
¥

ml

not detected

: not interested

EC 500 :

: trace

mixture XC 300 400 500
185

600 (4:4:6:1) ; 3860
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Tahle 2, Results of pesticide residue znd PCB analyses for fish fillet
homogenate !1A-M-2 (ppb/drv weight).
ab.Code Aroclor +pp’ | om! op' s . : a Y
No. 1254 1260 | DbT | DDE | ppp (Aldrim | Dieldwinp .. BHC 2 L
1 7147 N.R. 565 240 300 N.R. 122 N.E. N.2. N.2.
3 4626 | N.R. 98,9| 87,7| 161,1| ¥.D. 57,46 | N.R. | 23,9 36, 69
6 3500 5000 %00 200 <50 <10 <20 10 70 N.E.
: s orn'DDT: 26
7 7840 3020 280 170 380 Y.R. 160 25 38 18 Hept.epoxz 30
13 16300 73 739 898 | N.P. N N.F. | 93 .5,
17 987 | WN.R. | 391,5| 308,5| 451,5| N.P, 102,7 | N.R. | M.2. M.7.
24 15030 83800 140 270 &0 NL.R. N7 N.%. N.Z2. N.B.
26(a) | 1340 | 6260 | 330 | 290 | 670 | W.2. 219 41 | 62 18 |Hent.epox:4l
26(b) M.2, 6730 330 380 4350 4 170 Wl N.2, .2,
32 <1000 <200 <10 <10 .2, N.7, <50 |<50 <4
36 7657 RIS 305 664 554 <3,5 15/ N2, Y2 o % .2
45 7 160 250 210 N.D. 190 41 42 19
46 -t 257 | 262 | 308 62 166 | m.m. | oW.E n.p. |0 P0T: 27
J Nalie Nello Dtal e OP'DDD! 20
50 Nl 1720 N.R. MR, Mees N2 H.7, 20 33 J.%.
53 4350 | 6750 | W.D. | 220 | 46 |W.R. | R | 8D, | 38 N.7.
|
! i
N«R.: no results
¥.D.: not detected
® : mixture XC 300, 500, 60C (1:4:2) : 12000

%%

.

mixture KC 400, 500, 600 (1:1:1) : 13540
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Table 3. Organochlorine compound concentrations in copepod homogenate Mi-A-1,
Reported values in ng/g (ppby dry weight.
Laboratories reporting < values have been excluded.
Aroclor | aroclor|  wppr | op'DDE | pp'DDD HECE |Dieldrin |o BHC |y BHC
1254 1260
No. of labor. 15
participating
No. of results 10 3 9 13 5 k) 7 6 8
Yaximum value 348 150 25 60 104 1,1 21 21 22
“inimum value 50 50 0,59 1,5 11 0,8 3,07 3 5
Cvearall
Snemsie 190 100 16 15 35 1 12 11 15
o +39 +50 +8 +16 +39 +0,2 17 +7 +7
4 77 (507) (507) (11072) (110%) (207) (58%) (647) | (477)
Jo, of results
zgfter Chauve~ 10 - 9 10 4 - 7 5 g
net's test
Chauvepet's
range 50-348 - 0,59-25 1,5-14 1125 e 3,07-21 3-2] 5-22
Average 190 < 16 3 17 = 12 H 13
o +89 = +3 +4 +6 - +7 +7 +7
A 477) - (507) (50%) (357) = (587) (647) | (477)
No. of results
after Dixom's 10 - 9 11 4 - 7 6 ]
test
Dixon's 1 _ i _ _ _ - _
= 50-348 0,59-25 1,5-26 11-25 3,07-21 3-21 5-22
4
Average 190 - 16 2) 17 = 12 11 15
g +89 = +8 +7 16 = +7 +7 +7
2 (&77) = (507) (78%) (35%) = (587 (647) | (477)
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" Table 4. Organochlorine compound concentrations in fish filler homogenata 'MA--2,
Reported values in ng/g (ppb) dry weight.

Laboratories reporting < values have Leen excluded.

Aroclor | Aroclor

v ' ' 3 i BHC BHC
1254 1260 pp 'DET pp 'DDE »n 'DDD HC3 Dieldrin| « Y
" No. of laborit, 1s
! participatirg
© No. of result:J 9 7 12 13 12 4 g 5 g
! :'
| aximum value © 15030 | 8800 300 739 898 26, 59 210 41 =
Minimum value . 957 1720 73 | 87,7 46 18 57,4 10 23,9
Qveral =
avatags 5830 | 5470 319 315 384 23 148 27 56
o . %4280 | #2420 +229 +187 #2645 k49 +50 +14 +26
! ] (g0 | (4D (722 (597) (643 (397) (367) | (522) | (467)
iﬂo. of results :
| after Chauve~ | 8 7 10 9 11 3 8 s 3
;Aet's test :
| Chauvenet's 3 1720~ |
. ramge | 987-7840| 'S 0 173-391,5 1170-308,5 | 46-670 18-19 | 57,4=2101 10-41| 23,9-5
i
i Average 4630 5470 237 245 337 18 148 27 56
% o +2700 | +2420 +110 +44 +192 +0,6 £50 | +14 +26
E 7 (58%) (642) (462) (187) (577) (37) 347y | (527) | (w81
?&o. of results
taiter Dixom's 8 7 1t | 11 12 3 3 5 8
i est
nixon's 987-7840 17207 | 73-565 | 57,7-390| 46-898 | 18-19 | 57,4210 [10~27,4 |23,9-93
. range £800 O/ e >y ’ <3
Average 4630 5470 256 244 384 18 148 27 56
g #2700 +2420 +144 +78 +245 +0,6 +50 *+14 +26
a (587) (647) (547) (327) (6432) () | G4 (527) (467)
o |
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Table 5. Results of percentage water and percentage extractable
organic matter in the samples.
Laboratory Copepod MA~A-1] Figh fillet MA-M-2
code numbex % water Z E.0.M, 7 water 7 E.D.VM,
1 5,41 21,46 3,84 16,10
3 N.R. 21,93 N.P, 15,55
6 3,2 21,8 2,92 17,54
7 Syl 20,9 2590 15,6
13 N.R. 21,7 N.R. 19,2
17 15,6 1557 %3 12,3
24" 3,35 21,78 1,85 15;5
26(a). 4,91 14,15 2,88 16,26
26(b) 4,91 14,15 2,88 16,26
32 N.r. N.R. M.7. N.D.
36 5,57 23,47 5,03 16,88
45 4,0 22,4 4,2 15,5
46 5,88 24,5 6,24 17,0
50 2,1 N.R. 0,42 N.R2.
53 6,9 1,99 4,5 1,63




- 140 -

Lab.

code Drying procedure Extraction Confirmation
1 6 hodrs at 105°C goxhlat, hexane 2 columms: ~57 OF1, 47-DC 200
-32 QF1, 47 SF 96
3 Homogenized with soxhlet, hexane, 4 hours GC/MS
sodium sulfate
6 Taken as such soghlet 4 hours ov 101, OV 17 + OV 210, QF1, OV |
. Petroleum ether, diethyl/ third Florisil clean—up
ether (i+1) GC/V'S fragmentometry
7 | Overmigat at 35°C, | soxhler, hexanme, ! !/2 hour | alcoholic KOH
then 105°C to hydrobromic acid/acetic anhydride
constant weight
13 Taken as such cold extraction alcoholic KOFE
17 blender, hexane alcohalic KOH
24 soxhlety petroleum ethar, 2lcoholic KOH
8 hours
26 I hour at 100°C cold column (samnle + NaZSO4 2 GLC columms
(separate sample) hexane/acetona (2:1)
32 soxhlet, hexane, 1-2 hours GC/MS
36 & hours at 110°C soxhlet, hexane, 8 hours alcoholic KOH
45 1 hour at 100°C goxhlet, ethyl ether,
sample + Na,SOa
46 4 hours at 100°C soxhlet, hexane 2 colums: OV 1
DEGS-PA or 0V 17
50 5 hours at 103°C soxhlet, petroleum ether, alcoholic XOH
8 hours
53 sample not dried for | soxhlet, petroleum ether,

organochlorine -
extraction

8 hours
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ﬁigi' Work=up procedure Gas chromatographic conditions
1 AL,O., (Hethod of Holden). Detector: 210°C, oven: 200°C,
273 . s ;
injector: 230°C i
Chromatography on elumina (57 waterjwith Detector: 200°C, 4Z SE 20.
3 hexane,
Chromatography on silica (3% water) hexane
and 107 ether in hexane,
1) (Fat + 2) + 8¢ Florisil (57 U30). Elution
100 ml (acetone + HZO) (80 + 20)
6 Transfert acetone, water == P.E,
: 2) 10g-florisil (57 H0)
Ej: 100 ml petroleum ether
E2: 60 ml (P.E., 20% ether).
Method of Holdenz using clean—up and sepa- Detector: 200°C, 102 DC 200 or 57 DC 200 |
7 ration on alumina and silica into + 7,5% OF! on 80-100 chromosorb W (HF). E
4 eluates. :
Concentrated ,S0,. Detector: 280°C, oven 230°C, : ’g
13 injector 248°C, 1,372 OV 17 + 1,957 OV 210;
on varamort 30 8§0-100, i
i
Aluwmina (SZ water). Elution with 15 ml Detector: 250°C, injector; 220°C i
17 hexane. Then silica gel separation by 47 SE 30 + 67 OV 210 on gas chrom. Q ;
Snyder-Reinert procedurea. 1,57 SP 2250 + 1,957 SP 2401 on 100/120
supelcon AW - DCMS.
Concentrated H,SO, . Detector: 250°C, oven: 205°C,
24 injector: 240°C. 107 DC 200 on éas chrom.
! Florisil 1) hexzme 2) hexane/ether (1:1}) Fraction 1) isotherm: 197°C
26 Removal of fat with AL203 columm., Fraction 2) temp. progr. 150~197°C
- (6°C/min). 1,57 SP 2250 + 1,952 SP 2401 on
supercoport 80-100,
32 Alumina column (method of Holden).
36 Silica gel (57 water) hexane 15 ml Detector: 290°C, oven; 190°C i
hexane 35 ml, Concentrated H,50,. 3% OV 1 on chromport XXX 80-90. I
Florisil (removal of fat and oil) Detector: 230°C, oven: 185°C (PCB) 27 OV 1,'
45 Silica gel 1) hexane Detector: 190°C, oven: 190°C (pesticides)
2) 307 ether in hexane. 22 OF1 + 1,57 QY 17,
Puming H,S0,.
Dry florisil chromatography Oven: 180°C. 2% DEGS + 0,57 PA.
46 (30% H,0/CH,CN, 200 ml).
Silica pel ciromatography.
50 Florisil (37 water). Oven: 210°C 5% 0V 17,
Oven: 215°C 5% oV 101,
B

Concentrated H,Soa.

Detector: 350°C, oven 200°C;
injector 220°C.
10% DC 200 on chromosorb W.




	UNEP-WG.46-Inf.7
	UNEP-WG.46-Inf.7 f
	Blank Page
	Blank Page
	Blank Page



