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IPI 2018 Phytoplankton Intercomparison Exercise

Analyst Name:
Laboratory Code:
Analyst Code :

Cell 
count

Form 2: Results logsheet

Comments:

Organism

Settlement date:
Volume Chamber (ml)
Analysis date:
Sample No:
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IPI 2018 Phytoplankton Intercomparison Exercise

Cell 
count

Cell 
count

Number 
cells/L
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Multiplication 
factor
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Morning, 9.00

Sunday, 2 Dec 

 

Monday, 3 Dec 
Results and discussion of the inter
calibration and taxonomic quiz, 
Debbie 

Tuesday, 4 Dec 
Lecture and microscope demonstration:
Prorocentrum

Wednesday, 5 Dec 

Lecture and microscope demonstration: 
Tripos (Ceratium

Microscopy of own samples, mixed 
samples from different areas, 

Thursday, 6 Dec 
 
Breakfast, check
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Morning, 9.00-12.00 

 
Afternoon, 13.30

Arrival to the venue, arr. time 16.00
Danhostel, Lejrskolevej 4, 3400 
Hilleroed,  

Sandwich is served in the evening
Results and discussion of the inter-
calibration and taxonomic quiz, Rafael, 

Presentations by the participants

 

Lecture and microscope demonstration: 
Prorocentrum, pelagic species, Jacob 

Microscopy of own samples, mixed 
samples from different areas, 

Lecture and microscope demonstration: 
Ceratium), Jacob 

Microscopy of own samples, mixed 
samples from different areas, Jacob 

News from recent publications, 
conferences etc. Rafael & Jacob

Breakfast, check-out at 10.00   
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Afternoon, 13.30-17.00 

Arrival to the venue, arr. time 16.00 
Lejrskolevej 4, 3400 

Sandwich is served in the evening 
Presentations by the participants 

Microscopy of own samples, mixed 
samples from different areas, Jacob 

News from recent publications, 
Rafael & Jacob 
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Biological Effects Quality Assurance in Monitoring Programmes /               
National Marine Biological Analytical Quality Contr ol Scheme /

STATEMENT OF PERFORMANCE
Phytoplankton Component of Community Analysis

  Participant details: 
Name of organisation: �

Country:  
Participant:   
Year of joining:  
Years of participation:  
 
Statement Issued: XX/XX/2018
Statement Number: MI- IPI

 
Summary of results: 

n/a: component not applicable to the participant; n/p: Participant not participating in this component;
n/r: no data received from participant 
The list shows the results for all components in which the laboratory participated. See over for details.
Notes:  
 
Details certified by: 
 
 
 

Debbie Walsh   Rafael Gallardo Salas
Laboratory technician  Scientific Technical Officer
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Biological Effects Quality Assurance in Monitoring Programmes /               
National Marine Biological Analytical Quality Contr ol Scheme /

Marine Institute 
STATEMENT OF PERFORMANCE  

Phytoplankton Component of Community Analysis
Year 2018 

XX/XX/2018 
IPI-18-001 

 
 

participant; n/p: Participant not participating in this component;

The list shows the results for all components in which the laboratory participated. See over for details.

 

Rafael Gallardo Salas 
Scientific Technical Officer

&���������������
�
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Biological Effects Quality Assurance in Monitoring Programmes /               
National Marine Biological Analytical Quality Contr ol Scheme / 

 
Phytoplankton Component of Community Analysis 

participant; n/p: Participant not participating in this component; 

The list shows the results for all components in which the laboratory participated. See over for details. 
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IPI2018

Survey of stability test results

Sample:

Measurand:

Water 18

Amphidinium 

Mean of stability:

Date:

Standard deviation for proficiency assessment:

Mean of homogeneity: 26990 

25800 

7779 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 1789 
Uncertainty of mean for stability measurement: 733 

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand 
Amphidinium carterae has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 26990, the mean value across all 
proficiency test items of the stability analysis equals 25800.
Therefore, the mean value of the stability analysis lies 4.4 % below  the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Therefore, given the standard deviation for proficiency assessment of 7779, the proficiency test items may be considered as 
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ 
signif icantly (level of signif icance 5 %).
The difference of the mean values is not statistically signif icant. Therefore the proficiency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Amphidinium carterae

Test items

H H H H H H H H H H S S S
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32500
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27500

25000

22500

20000

17500

15000

12500

10000

Demo version
PROLabquo data 21/01/2019
 Page 1
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IPI2018

Survey of stability test results

Sample:

Measurand:

Water 18

Amphidinium 

Mean of stability:

Date:

Standard deviation for proficiency assessment:

Mean of homogeneity: 26990 

25800 

7779 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 1789 

Uncertainty of mean for stability measurement: 733 

Results of Stability Test

For the test for stability, 3 of the prof iciency test items of sample Water 18 have been selected randomly and the measurand 
Amphidinium carterae has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 26990, the mean value across all 
proficiency test items of the stability analysis equals 25800.
Therefore, the mean value of the stability analysis lies 4.4 % below  the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute dif ference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for prof iciency assessment.
Therefore, given the standard deviation for prof iciency assessment of 7779, the prof iciency test items may be considered as 
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ 
significantly (level of significance 5 %).
The dif ference of the mean values is not statistically signif icant. Therefore the proficiency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Amphidinium carterae

Test items

H H H H H H H H H H S S S
40000

37500

35000

32500

30000

27500

25000

22500

20000

17500

15000

12500

10000

Demo version

PROLabquo data 21/01/2019
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Survey of homogeneity test results

Sample:
Measurand:

Water 18
Chaetoceros 

Analytical standard deviation:
Heterogeneity standard deviation s(samples):

Date:

Standard deviation for prof iciency assessment:

Mean: 3674 

672
695

1355 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the 
measurand Chaetoceros lorenzianus w as analyzed 2 times. The mean across all 10 proficiency test items is 3674. The 
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 672 , and the standard deviation 
betw een proficiency test items s(sample) is 695 . 

F test
According to the F test, the heterogeneity standard deviation is signif icantly different from 0 (significance level 5 %), 
therefore the proficiency test items should be considered heterogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the prof iciency test items should not 
exceed 30 % of the standard deviation for proficiency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1355  
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
For the proficiency test items, no significant heterogeneity can be identif ied, although the heterogeneity standard deviation is 
greater than 30 % of the standard deviation for prof iciency assessment. Hence, the proficiency test items can be considered 
homogeneous.

Test item means & s.d. w ithin test items
Water 18 / Chaetoceros lorenzianus

Test items

7000

6000

5000

4000

3000

2000

1000

0

Mean value of the homogeneity test items: 3674

Heterogeneity standard deviation s(sample): 695 

Analytical standard deviation: 672 

Demo version
PROLabquo data 21/01/2019
 Page 1
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Survey of stability test results

Sample:

Measurand:

Water 18

Chaetoceros 

Mean of  stability:

Date:

Standard deviation for proficiency assessment:

Mean of  homogeneity: 3674 

3527 

1355 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 266 
Uncertainty of mean for stability measurement: 959 

Results of Stability Test

For the test for stability, 3 of  the proficiency test items of sample Water 18 have been selected randomly and the measurand 
Chaetoceros lorenzianus has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 3674, the mean value across all 
proficiency test items of the stability analysis equals 3527.
Therefore, the mean value of the stability analysis lies 4.0 % below  the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Therefore, given the standard deviation for proficiency assessment of 1355, the proficiency test items may be considered as 
adequately stable.

By means of the t test it is checked w hether the mean values of  the homogeneity analysis and the stability analysis differ 
signif icantly (level of signif icance 5 %).
The difference of the mean values is not statistically signif icant. Therefore the proficiency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Chaetoceros lorenzianus

Test items

H H H H H H H H H H S S S
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Demo version
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Survey of homogeneity test results

Sample:

Measurand:

Water 18

Dactyliossen 

Analytical standard deviation:

Heterogeneity standard deviation s(samples):

Date:

Standard deviation for proficiency assessment:

Mean: 27452 

4144

3187

7955 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the 
measurand Dactyliossen fragillisimus w as analyzed 2 times. The mean across all 10 proficiency test items is 27452. The 
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 4144 , and the standard deviation 
betw een proficiency test items s(sample) is 3187 . 

F test
According to the F test, the heterogeneity standard deviation is not signif icantly dif ferent from 0 (significance level 5 %), 
therefore the proficiency test items can be considered sufficiently homogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not 
exceed 30 % of the standard deviation for prof iciency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for prof iciency assessment 7955  
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
For the proficiency test items, no significant heterogeneity can be identified, although the heterogeneity standard deviation is 
greater than 30 % of the standard deviation for prof iciency assessment. Hence, the proficiency test items can be considered 
homogeneous.

Test item means & s.d. w ithin test items
Water 18 / Dactyliossen fragillisimus
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Heterogeneity standard deviation s(sample): 3187 
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IPI2018

Survey of stability test results

Sample:

Measurand:

Water 18

Dactyliossen 

Mean of stability:

Date:

Standard deviation for prof iciency assessment:

Mean of homogeneity: 27452 

30800 

7955 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 1369 

Uncertainty of mean for stability measurement: 2183 

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand 
Dactyliossen fragillisimus has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 27452, the mean value across all 
proficiency test items of the stability analysis equals 30800.
Therefore, the mean value of  the stability analysis lies 12.2 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute dif ference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Although for the given standard deviation for proficiency assessment of 7955, the proficiency test items may not be 
considered as adequately stable, the expanded acceptance criterion by adding the uncertainty of the dif ference to the 
standard deviation for proficiency assessment is fulf illed. Hence, stability of the proficiency test items is given only according 
to the expanded criterion of ISO 13528:2015.

By means of the t test it is checked w hether the mean values of  the homogeneity analysis and the stability analysis differ 
significantly (level of significance 5 %).
The dif ference of the mean values is not statistically significant. Therefore the proficiency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Dactyliossen fragillisimus

Test items

H H H H H H H H H H S S S

50000

45000

40000

35000

30000

25000

20000

15000

10000

Demo version

PROLabquo data 21/01/2019

 Page 1



���
�

9EE@C�A��0� !#���$
�
��F!#��$
�
����& �����%���
�#������

�
�

IPI2018

Survey of homogeneity test results

Sample:

Measurand:

Water 18

Gymnodinium 

Analytical standard deviation:

Heterogeneity standard deviation s(samples):

Date:

Standard deviation for proficiency assessment:

Mean: 1816 

308

608

780 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the 
measurand Gymnodinium gyrodinium w as analyzed 2 times. The mean across all 10 proficiency test items is 1816. The 
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 308 , and the standard deviation 
betw een proficiency test items s(sample) is 608 . 

F test
According to the F test, the heterogeneity standard deviation is significantly dif ferent from 0 (signif icance level 5 %), 
therefore the proficiency test items should be considered heterogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not 
exceed 30 % of the standard deviation for proficiency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 780  
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
The proficiency test items exhibit signif icant heterogeneity (5 % signif icance level). The specif ied standard deviation for 
proficiency assessment is 780  (Manual). The heterogeneity standard deviation s(sample) equals 608  and is signif icantly too 
high. 

Test item means & s.d. w ithin test items
Water 18 / Gymnodinium gyrodinium
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IPI2018

Survey of stability test results

Sample:

Measurand:

Water 18

Gymnodinium 

Mean of stability:

Date:

Standard deviation for proficiency assessment:

Mean of homogeneity: 1816 

1967 

780 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 204 

Uncertainty of mean for stability measurement: 169 

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand 
Gymnodinium gyrodinium has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 1816, the mean value across all 
proficiency test items of the stability analysis equals 1967.
Therefore, the mean value of the stability analysis lies 8.3 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Therefore, given the standard deviation for proficiency assessment of 780, the proficiency test items may be considered as 
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ 
signif icantly (level of signif icance 5 %).
The difference of the mean values is not statistically signif icant. Therefore the prof iciency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Gymnodinium gyrodinium

Test items
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IPI2018

Survey of homogeneity test results

Sample:

Measurand:

Water 18

Heterocapsa 

Analytical standard deviation:

Heterogeneity standard deviation s(samples):

Date:

Standard deviation for proficiency assessment:

Mean: 22922 

956

3452

6718 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of  the prepared proficiency test items of sample Water 18 w ere randomly selected, and the 
measurand Heterocapsa triquetra w as analyzed 2 times. The mean across all 10 proficiency test items is 22922. The 
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 956 , and the standard deviation 
betw een proficiency test items s(sample) is 3452 . 

F test
According to the F test, the heterogeneity standard deviation is signif icantly dif ferent from 0 (signif icance level 5 %), 
therefore the proficiency test items should be considered heterogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not 
exceed 30 % of the standard deviation for proficiency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for prof iciency assessment 6718  
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
The proficiency test items exhibit signif icant heterogeneity (5 % signif icance level). The specif ied standard deviation for 
prof iciency assessment is 6718  (Manual). The heterogeneity standard deviation s(sample) equals 3452  and is signif icantly 
too high. 

Test item means & s.d. w ithin test items
Water 18 / Heterocapsa triquetra
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IPI2018

Survey of stability test results

Sample:

Measurand:

Water 18

Heterocapsa 

Mean of stability:

Date:

Standard deviation for prof iciency assessment:

Mean of homogeneity: 22922 
23093 

6718 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 1112 
Uncertainty of mean for stability measurement: 1969 

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand 
Heterocapsa triquetra has been analyzed 2 times.
The mean value across all prof iciency test items of the homogeneity analysis equals 22922, the mean value across all 
proficiency test items of the stability analysis equals 23093.
Therefore, the mean value of the stability analysis lies 0.7 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for prof iciency assessment.
Therefore, given the standard deviation for proficiency assessment of 6718, the proficiency test items may be considered as 
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ 
significantly (level of significance 5 %).
The dif ference of the mean values is not statistically signif icant. Therefore the proficiency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Heterocapsa triquetra

Test items
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IPI2018

Survey of homogeneity test results

Sample:

Measurand:

Water 18

Karenia 

Analytical standard deviation:

Heterogeneity standard deviation s(samples):

Date:

Standard deviation for proficiency assessment:

Mean: 11576 

1154

2413

3009 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of  the prepared prof iciency test items of sample Water 18 w ere randomly selected, and the 
measurand Karenia mikimotoi w as analyzed 2 times. The mean across all 10 prof iciency test items is 11576. The standard 
deviation w ithin proficiency test items s(analytical) (=analytical precision) is 1154 , and the standard deviation betw een 
proficiency test items s(sample) is 2413 . 

F test
According to the F test, the heterogeneity standard deviation is signif icantly different f rom 0 (signif icance level 5 %), 
therefore the proficiency test items should be considered heterogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not 
exceed 30 % of the standard deviation for proficiency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 3009  
(Manual), therefore the prof iciency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
The proficiency test items exhibit signif icant heterogeneity (5 % significance level). The specif ied standard deviation for 
proficiency assessment is 3009  (Manual). The heterogeneity standard deviation s(sample) equals 2413  and is signif icantly 
too high. 

Test item means & s.d. w ithin test items
Water 18 / Karenia mikimotoi
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Survey of stability test results

Sample:

Measurand:

Water 18

Karenia 

Mean of stability:

Date:

Standard deviation for prof iciency assessment:

Mean of homogeneity: 11576 

11787 

3009 (Manual)

21/01/2019

Uncertainty of  mean for homogeneity measurement: 805 

Uncertainty of  mean for stability measurement: 1511 

Results of Stability Test

For the test for stability, 3 of the prof iciency test items of sample Water 18 have been selected randomly and the measurand 
Karenia mikimotoi has been analyzed 2 times.
The mean value across all prof iciency test items of the homogeneity analysis equals 11576, the mean value across all 
proficiency test items of the stability analysis equals 11787.
Therefore, the mean value of  the stability analysis lies 1.8 % above the mean value of  the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Therefore, given the standard deviation for proficiency assessment of 3009, the proficiency test items may be considered as 
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis dif fer 
significantly (level of  signif icance 5 %).
The dif ference of the mean values is not statistically significant. Therefore the proficiency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Karenia mikimotoi

Test items
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Survey of homogeneity test results

Sample:

Measurand:

Water 18

Melosira 

Analytical standard deviation:

Heterogeneity standard deviation s(samples):

Date:

Standard deviation for prof iciency assessment:

Mean: 2930 

1512

885

1128 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of  the prepared prof iciency test items of sample Water 18 w ere randomly selected, and the 
measurand Melosira nummuloides w as analyzed 2 times. The mean across all 10 proficiency test items is 2930. The standard 
deviation w ithin prof iciency test items s(analytical) (=analytical precision) is 1512 , and the standard deviation betw een 
proficiency test items s(sample) is 885 . 

F test
According to the F test, the heterogeneity standard deviation is not signif icantly different from 0 (signif icance level 5 %), 
therefore the proficiency test items can be considered sufficiently homogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the prof iciency test items should not 
exceed 30 % of the standard deviation for proficiency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1128  
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
For the proficiency test items, no signif icant heterogeneity can be identif ied, although the heterogeneity standard deviation is 
greater than 30 % of the standard deviation for proficiency assessment. Hence, the proficiency test items can be considered 
homogeneous.

Test item means & s.d. w ithin test items
Water 18 / Melosira nummuloides

Test items
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Survey of stability test results

Sample:

Measurand:

Water 18

Melosira 

Mean of stability:

Date:

Standard deviation for proficiency assessment:

Mean of homogeneity: 2930 

3233 

1128 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 439 

Uncertainty of mean for stability measurement: 720 

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand 
Melosira nummuloides has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 2930, the mean value across all 
proficiency test items of the stability analysis equals 3233.
Therefore, the mean value of the stability analysis lies 10.4 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute dif ference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Therefore, given the standard deviation for proficiency assessment of 1128, the proficiency test items may be considered as 
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis dif fer 
signif icantly (level of significance 5 %).
The difference of the mean values is not statistically signif icant. Therefore the proficiency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Melosira nummuloides

Test items
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IPI2018

Survey of homogeneity test results

Sample:

Measurand:

Water 18

Pseudo-

Analytical standard deviation:

Heterogeneity standard deviation s(samples):

Date:

Standard deviation for proficiency assessment:

Mean: 3918 

882

516

1174 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the 
measurand Pseudo-nitzschia delicatissima group w as analyzed 2 times. The mean across all 10 proficiency test items is 
3918. The standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 882 , and the standard 
deviation betw een proficiency test items s(sample) is 516 . 

F test
According to the F test, the heterogeneity standard deviation is not signif icantly different from 0 (signif icance level 5 %), 
therefore the proficiency test items can be considered suff iciently homogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not 
exceed 30 % of the standard deviation for prof iciency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1174  
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
For the proficiency test items, no signif icant heterogeneity can be identif ied, although the heterogeneity standard deviation is 
greater than 30 % of the standard deviation for prof iciency assessment. Hence, the proficiency test items can be considered 
homogeneous.

Test item means & s.d. w ithin test items
Water 18 / Pseudo-nitzschia delicatissima group
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Survey of stability test results

Sample:
Measurand:

Water 18
Pseudo-

Mean of stability:

Date:

Standard deviation for prof iciency assessment:

Mean of homogeneity: 3918 

4627 

1174 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 256 
Uncertainty of mean for stability measurement: 860 

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand 
Pseudo-nitzschia delicatissima group has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 3918, the mean value across all 
prof iciency test items of the stability analysis equals 4627.
Therefore, the mean value of the stability analysis lies 18.1 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Although for the given standard deviation for proficiency assessment of 1174, the prof iciency test items may not be 
considered as adequately stable, the expanded acceptance criterion by adding the uncertainty of the difference to the 
standard deviation for proficiency assessment is fulfilled. Hence, stability of the prof iciency test items is given only according 
to the expanded criterion of ISO 13528:2015.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis dif fer 
signif icantly (level of  significance 5 %).
The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Pseudo-nitzschia delicatissima group
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Survey of homogeneity test results

Sample:

Measurand:

Water 18

Prorocentrum 

Analytical standard deviation:
Heterogeneity standard deviation s(samples):

Date:

Standard deviation for proficiency assessment:

Mean: 3022 

244
525

1022 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the 
measurand Prorocentrum micans w as analyzed 2 times. The mean across all 10 proficiency test items is 3022. The standard 
deviation w ithin proficiency test items s(analytical) (=analytical precision) is 244 , and the standard deviation betw een 
proficiency test items s(sample) is 525 . 

F test
According to the F test, the heterogeneity standard deviation is signif icantly different f rom 0 (signif icance level 5 %), 
therefore the prof iciency test items should be considered heterogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not 
exceed 30 % of the standard deviation for proficiency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1022  
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
The proficiency test items exhibit signif icant heterogeneity (5 % signif icance level). The specif ied standard deviation for 
proficiency assessment is 1022  (Manual). The heterogeneity standard deviation s(sample) equals 525  and is signif icantly 
too high. 

Test item means & s.d. w ithin test items
Water 18 / Prorocentrum micans
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Survey of stability test results

Sample:

Measurand:

Water 18

Prorocentrum 

Mean of stability:

Date:

Standard deviation for proficiency assessment:

Mean of homogeneity: 3022 

2960 

1022 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 175 

Uncertainty of mean for stability measurement: 333 

Results of Stability Test

For the test for stability, 3 of the prof iciency test items of sample Water 18 have been selected randomly and the measurand 
Prorocentrum micans has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 3022, the mean value across all 
proficiency test items of the stability analysis equals 2960.
Therefore, the mean value of  the stability analysis lies 2.1 % below  the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Therefore, given the standard deviation for proficiency assessment of  1022, the proficiency test items may be considered as 
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ 
signif icantly (level of signif icance 5 %).
The difference of the mean values is not statistically signif icant. Therefore the prof iciency test items can be considered 
stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Prorocentrum micans
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Survey of homogeneity test results

Sample:

Measurand:

Water 18

Thalassiosira 

Analytical standard deviation:

Heterogeneity standard deviation s(samples):

Date:

Standard deviation for proficiency assessment:

Mean: 5712 

977

919

1250 (Manual)

21/01/2019

Results of homogeneity analysis (w ith statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the 
measurand Thalassiosira rotula/gravida w as analyzed 2 times. The mean across all 10 proficiency test items is 5712. The 
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 977 , and the standard deviation 
betw een proficiency test items s(sample) is 919 . 

F test
According to the F test, the heterogeneity standard deviation is not signif icantly different from 0 (signif icance level 5 %), 
therefore the proficiency test items can be considered suff iciently homogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity
According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not 
exceed 30 % of the standard deviation for proficiency assessment.
The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1250  
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be 
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity
For the prof iciency test items, no signif icant heterogeneity can be identif ied, although the heterogeneity standard deviation is 
greater than 30 % of the standard deviation for proficiency assessment. Hence, the proficiency test items can be considered 
homogeneous.

Test item means & s.d. w ithin test items
Water 18 / Thalassiosira rotula/gravida

Test items
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Mean value of the homogeneity test items: 5712
Heterogeneity standard deviation s(sample): 919 

Analytical standard deviation: 977 

Demo version

PROLabquo data 21/01/2019
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Survey of stability test results

Sample:

Measurand:

Water 18

Thalassiosira 

Mean of stability:

Date:

Standard deviation for proficiency assessment:

Mean of homogeneity: 5712 

4547 

1250 (Manual)

21/01/2019

Uncertainty of mean for homogeneity measurement: 363 

Uncertainty of mean for stability measurement: 467 

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand 
Thalassiosira rotula/gravida has been analyzed 2 times.
The mean value across all proficiency test items of the homogeneity analysis equals 5712, the mean value across all 
proficiency test items of the stability analysis equals 4547.
Therefore, the mean value of the stability analysis lies 20.4 % below  the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.
Although for the given standard deviation for proficiency assessment of 1250, the proficiency test items may not be 
considered as adequately stable, the expanded acceptance criterion by adding the uncertainty of the difference to the 
standard deviation for proficiency assessment is fulf illed. Hence, stability of the proficiency test items is given only according 
to the expanded criterion of ISO 13528:2015.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ 
signif icantly (level of signif icance 5 %).
There is a statistically signif icant difference betw een the mean values. Therefore the proficiency test items cannot be 
considered stable according to the t test.

Test item means & s.d. w ithin test items
Water 18 / Thalassiosira rotula/gravida

Test items
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AA 0 �00 0 �� ��= AA �0 �00 0 �� �
�����
���
A� ��00 �.�0 .��0 -��� A� ���0 �0-0 ���0 ���0
A� �0�0 ���0 ���0 ���� ��= A� ���0 ��00 �.�0 ��00 �
�����
���
AE ����� �0000 -000 �0-�� AE ���0 -�� ���0 ���-
�� ���-0 ���00 ���00 ����� �� ---0 ���0 ���0 �.�0
�� ��00 ��000 .-00 �00�� �� ��-0 ���0 ��-0 ���0
�
 ��000 ����0 �0000 �-0�0 �
 �0-0 .�00 ���0 �-��
�	 ����0 ����0 ����0 ��-�� �	 -��0 ���0 ���0 �-00
�D �.�0 ���0 ���0 ���0 �D ���0 ���0 ��00 ���0
�� �-��0 �..�0 �.��0 �.�-0 �� �0�0 ��0 ���0 �000
�A ���0 �-00 ���0 �0�� �A �-00 �0�0 ���0 ���� �
�����
���
�� ����0 --�0 ���0 �0�00 �� ���0 ���0 ���0 ���0
�� ���0 ���0 ���0 �.�0 �� ���0 ���0 ��-0 ���� �
�����
���
�E ��.�� �.��� ���� ��-�. �E ���0 �-�0 ���0 ��00
�� ��-0� ��-�� ���� �00�� �� ���� ��0� ���0 ����  =��)�����
�� �-��0 .��0 ����0 ����0 �� .��0 ���0 ���0 ����
�
 ��00 �-00 ���0 ��-� �
 --0 ���0 ��00 ��00
�	 �.�0 -��0 ���0 �000 ��= �	 ���0 ���0 ��00 ���0
�D ���0 ��-0 �-00 �-00 �D ��00 ���0 ���0 ����
�� �0�� �0�� �.�� �..� �� ��0- ��.� ��-� ��.�
�A �0�00 ��-�0 ����0 ����� �A �.�0 ���0 ��-0 ����
�� ���0 �0�0 ��00 �0�� �� ���0 ��00 ���0 �-��
�� ��.�� �-0�� ��.�� ���.� �� -��� -000 .��� -��.
�E ����� ����� ���.� �-��� �E ..�� �0-� ���� ���0
E� ��-00 ���-0 ����0 ����� E� ���0 ���0 ���0 ����
E� -��- .000 -��� -�.� E� ���� ��00 ���0 ���� �
�����
���
E
 ..�0 ��000 ��-�0 ���00 E
 �.�0 ���0 ���-0 .-.�
E	 ���00 �..00 ��.00 ���00 ��= E	 ��00 ��-00 �000 -0�� %'�"����=
ED ���0 ��0 --0 ���0 ED ��0 ��0 �00 ���
E� "�����= "�����= "�����= "�����= "����� E� �--0 ��0 ���0 �.�0

EA ����0 �0��0 ��.�0 ����0 EA ����0 ���00 ����0 ���0�

E� ���0 �.�0 ��00 ���0 E� �00 ���0 �-00 ����
E� �0��0 ����0 ��000 �-��� E� ���0 �000 ���0 ��.� �
�����
���
EE"����� "����� "����� "����� EE������= ������= ������= ������=
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� "�����= "�����= "�����= "�����= "�����
"����
� � ��000 �-�00 ���00 �����


 ���� ��� ��0 �-�� �=��")	�"
� 
 �.-.- �-��� ����� ����.
	 ��-0 ���0 ��0 ���0 �=��")	�"
� 	 ���-0 ����0 �.��0 ��-�� #=���"�
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�
D ���0 -00 ���0 ��-0 %'��%'
���= D �.�-0 ���-0 �0.�0 �0���
� �0�0 ���0 ��-0 ���0 %'��%'
���= � ����0 ��.�0 ��0�0 �����
A ��0. ���- �0�� ���0 �=��")	�"
� A �0-�� ����. ��0-. ����� ��=
� �-0 -00 -00 ��0 �=��")	�"
� � ���-0 ����0 �..�0 ����0
� ���0 �.�0 .�0 ���� �=��")	�"
� � ��0�0 ���00 ����0 �-.-�
E ���0 ���0 .�0 ���� %'
���"�	����= E �.��0 ��0-0 ���00 ���0� ��=

�� "�����= "�����= "�����= "�����= "�����
"����
� �� ��-0� �-��- �0��� ����-
�� �000 �000 .�0 .-� �=��")	�"
� �� .��0 -��0 -��0 -.-� ��=
�
 .�0 ��0 ��00 -�� %'�"���"�	����= �
 ���-0 ���-0 ����0 ����0
�	 ��0 �-0 ��00 -�� %'��%'
���= �	 ����0 ����0 ���00 �-.�0 8=��
�����	��
�� �-�0 ���0 �0�0 �--0 �=��")	�"
� �� �0��0 �-��0 ���00 �0���
�A �00 ��0 .�0 �.� %'�"���"�	����= �A ��.�0 ����0 ��.�0 �0��� ��=
�� ��0- -0- �00 -�� �=��")	�"
� �� �-��� �..�� ���.� �����
�� -00 ��0 ��0 �-0 %'��%'
���= �� ��-00 ���0 .��0 .��0 %=�
�����	��
�E ��00 �0�0 ���0 ���� %'
���"�	����= �E ���00 ��-�0 ����0 �0��0 ��=

� ���0 .�0 ��00 �0.� %'
���"�	����= 
� ��0�0 �-��0 �0�-0 �0��� ��=

� -�0 ��0 �-0 ��� %'��%'
���= 
� ��.�� ��-�- ����� �.�-� %=�
�����	��


 �00 ��0 ��0 �-0 %'�"���"�	����= 

 ��--0 �0�-0 ����0 ���0�

	 --0 �000 ��-0 �0�� %'
���"�	����= 
	 ����0 ����0 �-��0 ���0� ��=

D ��0 ��0 ��0 ��� %'��%'
���= 
D �.��0 ���00 ����0 ���-�

� .�0 -00 ���0 �0.� �=��")	�"
� 
� ����0 ����0 ��000 ��0-0 +=��
��)���

� ���0 �.�0 �-�0 �0�0 %'
���"�	���"��
���	� 
� ���-0 �.��0 �.-�0 ����0

� �..- ��0�0 �.�� �..- %'�"���"�	����= 
� ����� ����. ��--� ����0

E .�0 ��00 ���0 ��00 �=��")	�"
� 
E ���00 ���00 ����0 ����0
	� --0 -�0 ��0 �.� %'��%'
���= 	� ����0 �-0�0 ��0�0 �-���
	� .�0 .�0 ��00 �0�� %'��%'
���= 	� ����0 ����0 ����0 �����
	
 -00 ���0 �.�0 ���� %'
���"�	����= 	
 �0��0 �--�0 ����0 �0-�� ��=
		 ��00 ���0 ���0 ��00 %'
���"�	���"��
���	� 		 ����0 �.��0 ��0�0 �.0��
	D �00 ��0 ��00 �-� �=��")	�"
� 	D ��0�0 ���-0 ��0�0 ����0
	� ��0 0 ��0 ��� %'��%'
���= 	� �0�0 ���0 �0.�0 ���0 8=��
�����	��
	A ��00 ���0 ��-0 ���� �=��")	�"
� 	A �0�00 ���00 ���-0 ����0 %=�
�����	��
	� �00 �00 ��.. .�� �=��")	�"
� 	� ���.0 ��0.� ��0.� ����� ��=
	� �0�0 ��0 .�0 .0� %'�"���"�	����= 	� �-��0 �-��0 �.--0 �-��0
	E ��0 �-0 ���0 -.� %'��%'
���= 	E ���00 ��--0 �.0�0 �����
D� -00 ���0 .�0 .�0 %'
���"�	���"��
���	� D� ����0 ���00 ����0 ��0��
D� �-�0 �--0 ���0 �0�� %'
���"�	���"��
���	� D� �.��0 ��000 �.��0 ���00
D	 ���0 �-�0 �-�0 �0-0 %'
���"�	���"��
���	� D	 ��.�0 ���-0 ��.�0 ��-�0
DD -�0 �-0 ��0 ��� %'
���"�	���"��
���	� DD ����0 �00�0 ���00 �-��0
D� ���� ��. ��� ��0 �=��")	�"
� D� ��0�� ��... ��-�� �0���
DA"�����= "�����= "�����= "�����= "�����
"����
� DA -0 ��0 ��0 ��� %=�
�����	��
D� ���0 �0�0 ���0 �.-� %'��%'
���= D� ����0 �-��0 ���00 ����0
D� ��.=� ���=� �.�=� ��� �=��")	�"
� D� �-�00 ����� �--� �-��-
DE ��00 ��00 ��00 ��00 %'�"���"�	����= DE ���00 ��-00 ���00 �����
�� ��00 �000 ���0 ���� %'��%'
���= �� �-00 ��-0 ����0 -�0�
�� �.�0 ��0 �-0 .-� %'��%'
���= �� ����0 �.�-0 ��--0 ��.�0
�
 ��0 �00 ���0 ��0 %'��%'
���= �
 �.�-� ����0 �.��� �--�� %=�
�����	��
�	 �-0 .�0 .�0 .00 %'�"���"�	����= �	 ��000 ��000 ��000 �����
�D ���0 ���0 �-�0 �-00 %'�"���"�	����= �D ��--0 ����0 �.��0 �0�-0
�� �.�0 ���0 ���0 ���� %'�"���"�	����= �� ����0 ���00 ����0 ����0 ��=
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�A ��-0 ��0 ��-0 ���� %'
���"�	���"��
���	� �A ����0 �0��0 �0�-0 �����
�� �00 ��0 .-0 �00 �=��")	�"
� �� �0��0 ����0 �-�-0 �-���
�� .00 .�0 �000 ��-� %'��%'
���= �� ��-00 �.��0 ���00 �����
�E ���0 �-00 ��-0 ��00 %'
���"�	���"��
���	� �E ����0 ����0 ��-�0 �-��0
A� ��00 ���0 �0�0 �0.� %'��%'
���= A� ����0 �.��0 ���00 �-�.�
A� ��00 �-00 �00 ���� %'��%'
���= A� ��-00 ���00 ���00 �����
A
 .�0 ���0 ���0 ���� %'��%'
���= A
 �-��0 ���-0 �.0�0 ��0-0
A	 ���0 ��00 ���0 ���� �=��")	�"
� A	 �-��0 ���-0 ����0 �����
AD ��0 .�0 ���0 .�� �=��")	�"
� AD ���-0 ���-0 �0-00 �0���
A� ��0� -��� ���- �-�� �=��")	�"
� A� �.��� ����� ���0� �����
AA"�����= "�����= "�����= "�����= "�����
"����
� AA 0 0 �00 ��
A� ��-0 ���0 ��-0 ���� %'
���"�	���"��
���	� A� ��-�0 ���00 ����0 ����0
A� ��0 �-0 ��00 --0 �=��")	�"
� A� ���00 ���0 �0��0 ��.�� ��=
AE �-�� ���� �000 ���� �=��")	�"
� AE ���00 ����� ����0 ����- %=�
�����	��
�� ��-0 �-�0 ��-0 ���� �=��")	�"
� �� ��00 ��-0 �-00 ���0 %=�
�����	��
�� ��00 ���0 �0-0 ���� %'��%'
���= �� ���-0 ��.�0 ����0 ��-��
�
 ���0 �0�0 ���0 ��-0 �=��")	�"
� �
 ��00 ���0 ���0 �-�� %=�
�����	��
�	 -00 .�0 ���0 �0�� �=��")	�"
� �	 ����0 ��000 ��-�0 ���00
�D ��0 ���0 ���0 ��-� �=��")	�"
� �D �.�00 ���-0 ����0 �����
�� ���0 .��0 .��0 -��� %'�"���"�	����= �� ��.�0 ����0 ���00 ��-.�
�A �0-0 ��0 �0-0 ���� �=��")	�"
� �A -��0 ���0 ���0 ����
�� .�0 �-0 �-0 ��� %'
���"�	���"��
���	� �� �0��0 �-��0 ���00 ��0��
�� -�0 �000 �00 -�� %'��%'
���= �� ����0 ���-0 ���-0 �-0�0
�E ���0 ��00 ��00 ���0 %'��%'
���= �E �-0�� �0�.� ��-�� �00�� %=�
�����	��
�� "�����= "�����= "�����= "�����= "�����
"����
� �� �.-�� ��0�� ���0- ����-
�� ���0 -�0 ��00 �0�� �=��")	�"
� �� �-��0 ���-0 �-��0 �.-�� #=���"�
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�
 ��0 ��0 -00 ��� %'��%'
���= �
 -��0 -�00 �0��0 .���
�	 ���0 ���0 ���0 ��-� %'
���"�	����= �	 ��-00 ����0 ��-00 �0��0 ��=
�D ��-0 ���0 ��00 ��0� %'��%'
���= �D �.�00 �0-00 �-�-0 �.�.�
�� ��0 ��� ��� ��� �=��")	�"
� �� ���-- ����� �0�-� ��.��
�A �0�0 ���0 ��00 ���� %'
���"�	���"��
���	� �A ��-�0 ��.�0 ���-0 �����
�� ��0 �00 �-0 �00 �=��")	�"
� �� ��-00 �.��0 ����0 �.�00
�� ���� ��-� �-�� ��-� �=��")	�"
� �� �-00� ���.� ��00� �.��� ��=
�E ���. �.�� ��.� ���� �=��")	�"
� �E ����� ����� �.�.� �-��- ��=
E� ��00 ���0 ���0 ���� �=��")	�"
� E� ����0 ����0 ��--0 ��-�� ��=
E� �0.� ���0 ���0 ���� %'��%'
���= E� ��.�. ����0 �.--0 ����0
E
 "�����= "�����= "�����= "�����= "�����
"����
� E
 ����0 ��0�0 ��000 ���00 #
��"	�����=
E	 �.00 ���00 ��00 ��00 %'
���"�	���"��
���	� E	 ���00 ���00 ��-00 �.���
ED �-0 ��0 ��0 ��� %'
���"�	���"��
���	� ED �.�0 ��-0 .�0 ��00
E� �0-0 �-0 ���0 .0� �=��")	�"
� E� �-00 ���0 �0-0 ��-0

EA �0�0 ��-0 ���0 ���� �=��")	�"
� EA ��0-0 ����0 ���-0 �.�.�

E� �00 ���0 �0�0 .�0 �=��")	�"
� E� -��� ���0 ���-0 �0.-� ��=
E� .�0 .�0 ��00 �0.� �=��")	�"
� E� .��0 ����0 �.��0 ��0��
EE �00 �00 �00 ��� �=��")	�"
� EE �000 .00 ��00 �0�� %=�
�����	��
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� .�00 ��.00 �0�00 ��000 ��= � ��00 �000 ��00 ���� 2'�������
�


 ���� �000 �-�- ���- ��= 
 �0�� �0�� �.�. ����
	 �--0 ���0 �-00 ��0� ��= 	 ���0 �000 ��00 ���0 2'�������
�
D �-�0 ��00 ���0 ��-� D �000 ���0 ���0 �0.� 2'�������
�
� �--0 ���0 ���0 ���0 � ���0 ���0 ���0 �.�� 2'�������
�
A ���� ���� ��0� ���� ��= A ���� �-�� ���� ��-. 2'�������
�
� ��00 ��-0 ���0 ���0 4=�")	���� � ��00 ���0 ���0 ����
� ��00 �0-0 �.�0 ��00 � ��-0 ��00 ��-0 ���0
E �0-0 ���0 ��-0 �.�� ��= E �0�0 ���0 ���0 ���� 2'�������
�

�� �0�� �0�� ��0� ���� ��= �� ���� ���� ���� �-�� 2'�������
�
�� ���0 �000 ���0 ��00 ��= �� ���0 ���0 ��00 ���� +=�
����
"�
�
 ��00 ��00 ��00 ���� ��= �
 ��00 ��-0 ��-0 ���� +=����
��
�	 �0-0 ���0 ���0 �.�� �	 ��0 �0�0 �-�0 ���� 2'�������
�
�� �0�0 ���0 ���0 ���� �� ��00 ���0 ��00 ���0
�A �000 �--0 ��00 �-�� ��= �A �000 �000 ��00 ��00 2'�������
�
�� �0�� �0�- ���. ��.� �� ���� ��0- �.� ���� 2'�������
�
�� ��00 ��-0 �.�0 ���� �� ��00 ��-0 .�0 �.�� 2'�������
�
�E �--0 ���0 ���0 �.�0 ��= �E �-�0 �0�0 ���0 �-�� 2'�������
�

� ���0 ���0 ���0 �-�� ��= 
� ���0 ��-0 ���0 ���� 2'�������
�

� ���0 ���0 ���0 ���0 ��= 
� �0�0 �0-0 �00 .0� 2'�������
�


 �--0 ��00 �000 ��.� ��= 

 ���0 ��00 ���0 ���� +=�
����
"�

	 �0�0 ���0 ��-0 ���� ��= 
	 �-00 ���0 ���0 ��0� 2'�������
�

D ��-0 �.�0 ���0 ���0 
D ���0 ���0 ��00 �-�� +=�
����
"�

� ���0 ���0 ���0 ���� ��= 
� �-00 �0�0 ���0 ���� +=�
����
"�

� ��-0 ���0 ���0 ��-� 
� �--0 �0�0 ���0 ���0 +=�
����
"�

� ���� �-.� ��-� ��-� ��= 
� ���� ��0� ��0� �-��

E ���0 �-�0 ���0 ��-0 ��= 
E ���0 �0�0 ���0 �0�0
	� ��-0 ��-0 ���0 ��00 ��= 	� �--0 ��-0 ���0 �.�� +=�
����
"�
	� ��00 ��00 ��-0 ��.� 	� ���0 �-00 ��-0 �.0� 2'�������
�
	
 ���0 ���0 �0-0 ���0 ��= 	
 ���0 �0�0 �.�0 ��-� 2'�������
�
		 �000 ��-0 ��00 �0�� 		 �-00 ��-0 �000 �-�� +=�
����
"�
	D �0�0 ���0 ��-0 ��-0 	D ���0 ���0 ���0 ��-� 2'�������
�
	� �0-0 ��00 ��00 ���� 	� �-0 �-0 ��0 �0� 2'�������
�
	A ��00 �.�0 �000 ���� 4=�")7��" 	A ���0 �0-0 ���0 ����
	� �-.� ��.- ��.. ��.- ��= 	� ��.. �0.. ��.. ���� +=,

5���
	� �-�0 ���0 �.�0 �-�0 ��= 	� ���0 �.�0 ���0 ��-� 2'�������
�
	E �-�0 �--0 �0-0 ���� 	E �.�0 �-�0 ��00 ���0 +=�
����
"�
D� ���0 ���0 �.�0 ��0� D� ���0 �-00 ���0 ����
D� �--0 ���0 ��00 ���� D� ��-0 �0�0 �0�0 �.�0 +=�
����
"�
D	 �-00 ���0 ��00 �-�0 D	 ���0 ��00 ���0 ���� +=�
����
"�
DD ��00 ���0 �0-0 ���� ��= DD ���0 �.�0 �-�0 ���� 2'�������
�
D� ���� ��.� ���� ���� D� ���� ���� ���0 ���-
DA �00 ��0 ��0 ��� ��= DA"�����= "�����= "�����= "�����= "�����
"����
�
D� ���0 ��00 ��-0 ���� ��= D� �--0 ��-0 ��00 ���� 2'�������
�
D� �-�� ��.� �0�- ���� D� �0�- �--� ���� ���- 2'�������
�
DE �.00 ��00 ��00 ��00 ��= DE ��00 �000 �-00 �-00 2'�������
�
�� ��00 �0�0 ���0 ���� �� -00 �0-0 ���0 ���� 2'�������
�
�� ���0 �0�0 ���0 ���� ��= �� ��-0 ���0 �-00 ����
�
 ���0 ���0 �0-0 �-�� �
 ��00 ���0 ��00 ���� 2'�������
�
�	 ��00 �000 ��00 ��00 �	 "�����= "�����= "�����= "�����=
�D ���0 ��-0 ��00 ���� �D ���0 ���0 �.�0 ���0 +=�
����
"�
�� �--0 ���0 ���0 �.0� ��= �� �--0 �.�0 �--0 ���� 2'�������
�
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�A ��00 ��-0 �.�0 ���� �A ���0 ��-0 �0�0 ���0 2'�������
�
�� �-�0 ���0 ���0 ��0� �� ���0 ���0 ���0 ���0 2'�������
�
�� ���0 ���0 ���0 ��-� ��= �� ��00 ���0 �.�0 �.00
�E ���0 ���0 �0�0 �-�0 ��= �E �000 ��.0 ��00 ���0 2'�������
�
A� �-00 �000 ���0 ���0 ��= A� ���0 ��00 ��-0 �.0� 2'�������
�
A� ��00 ��00 �-00 �.00 A� ��00 �.00 ��00 ��00 2'�������
�
A
 ���0 �0�0 ���0 ���� A
 ���0 �0�0 .�0 ��.� 2'�������
�
A	 ���0 -0�0 �-�0 �0�0 A	 ��00 ��00 ���0 �-�� 2'�������
�
AD ���0 ���0 ��-0 �.�� ��= AD ��00 �-00 �-00 �0�� 2'�������
�
A� ���� �0�� ��0� ���0 A� ���� ���- ��-� �-�� 2'�������
�
AA �0 �00 0 -� 4=�")7��" AA"�����= "�����= "�����= "�����= "�����
"����
�
A� �--0 �-00 ���0 �0�� A� ���0 �0�0 ���0 �0.� +=�
����
"�
A� �0�0 �-0 �0�0 �.�0 ��= A� -00 ��0 ���0 -�0 2'�������
�
AE ���� �-�� ���� �0�� AE ���� �000 ���0 ��.� +=����
��
�� �0-0 �.�0 ���0 �-�0 ��= �� ��00 �000 ���0 �.0� (��
��

��
�� ���0 �0-0 ��00 ���0 ��= �� �0�0 ���0 ��00 �.�� +=�
����
"�
�
 �--0 �0-0 ��00 �0�� ��= �
 ��00 ��00 ��00 ��00 (��
��

��
�	 �.�0 ���0 �-00 ���0 ��= �	 ���0 ��00 ���0 �0��
�D ��-0 �--0 ���0 ��0� �D ��-0 ��00 �.�0 ��00
�� ���0 ��00 �.�0 �-.� �� ��-0 ���0 �0-0 ���0 +=�
����
"�
�A ��-0 �0-0 ���0 ��0� ��= �A �0�0 ���0 ��00 ���0 2'�������
�
�� �--0 ���0 �0-0 �-00 ��= �� �--0 ���0 ��00 �.�� 2'�������
�
�� ��-0 ���0 �-�0 ���� �� ���0 �0�0 ��-0 ���� 2'�������
�
�E ���0 ���0 ��-0 ���� �E ��00 �-00 ��00 ���� 2'�������
�
�� �--� ��0� ��0� ���� ��= �� ���� ���� ���� ���- +=�
����
"�
�� �-�0 ��00 ���0 ��.� �� ��-0 ���0 ��-0 �0�� 2'�������
�
�
 ���0 �000 �-00 �0�0 ��= �
 �.�0 ��00 ��-0 ���� 2'�������
�
�	 ���0 ���0 �--0 �.0� ��= �	 �-�0 �.�0 ���0 �.�� 2'�������
�
�D ��-0 ���0 ���0 ���� ��= �D ���0 ��00 ���0 ���� 2'�������
�
�� �-�0 ��0- �0-0 �-�� �� .�- ��-� --0 ����
�A ���0 �-�0 ���0 ���0 �A ��-0 ���0 ���0 ���0
�� �--0 ���0 ��-0 ��.� 4=�")7��" �� �-0 -�0 �0-0 -�� (��
��

��
�� �-�� �0�� �-�� ���� ��= �� �.�� ���� ���- ���� 2'�������
�
�E ��.� ���� ���� �.�� ��= �E ��-� ���� ���- ���� 2'�������
�
E� �.�0 ���0 ��00 �.�0 ��= E� ��00 �000 ���0 ���0 (��
��

��
E� ��0� ���0 ��-0 ��0- ��= E� ���� ���0 ��-0 ���� 2'�������
�
E
 �000 ���0 ��0�0 �-�� ��= E
 �0-0 ��00 �0�-0 �0�� 2'�������
�
E	 ��00 ��00 �000 ���� ��= E	 ��00 ��00 ��00 ���� +=�
����
"�
ED ���0 ���0 ���0 ���� ED �-0 ��0 �-0 ��� +=�
����
"�
E� ���0 ��00 ��-0 �0�0 ��= E� ���0 .�0 ��-0 ���� 2'�������
�

EA ���0 �0-0 �-00 ���� ��= EA �-�0 ���0 ���0 ���� 2'�������
�

E� �--0 ���0 �-00 ���� ��= E� -�0 ���0 �0-0 ���0 (��
��

��
E� ��-0 �-�0 ��00 ���� E� ���0 ���0 ���0 ��.� +=�
����
"�
EE ��00 ��00 ��00 ���� ��= EE �00 �00 �00 ���

0�������
�����
�
����2'��1����7�����2;8

�����
���
���
���$������
7�����2;8



���
�

9EE@C�A���0�9���#������������	3,,� 1 $��
���
��
��� %���&�D� �����
����������
$�����

�
�

�

�

�

�

�

�

"���!���
�
��

"1���'�
�%

"���!���
�
��

"1���'�
�%

� .00 �000 �00 �0�� � ��00 �.00 ��00 �.00 �=��"�����
����


 ���� �.�. �0�� ��.� 
 ���� �-�� ���� ���.
	 ���0 �0�0 ���0 �.0� 	 -00 ���0 �-�0 ���� ��=
D ���0 ��-0 �.�0 ��0� D ��-0 ��-0 ���0 �-�0
� �000 ��-0 ��-0 ��-� � �.�0 ���0 �-0 �0��
A ��.� �.�� ���� ���- A ���� ���- ���� ���� ��=
� ���0 �0�0 ��-0 ���0 � �.�0 -00 ��00 ����
� -�0 �.�0 ��0 ��0� � ���0 ��00 �-00 ����
E �-�0 �0-0 ��-0 �-00 E ���0 ���0 ��00 ��-� ��=

�� ��.� �..� �-�0 ���� (=�
����������� �� ��� ���0 ���� ��-�
�� ��0 �00 ��0 ��0 (=�

����������
9 �� ���0 �0�0 ��-0 ����
�
 ��00 ���0 ���0 ���� �
 �.�0 ���0 �0�0 �0-0 ��=
�	 ������= ������= ������= ������= ������
"����
� �	 ���0 --0 �.�0 ����
�� �-�0 ���0 ��00 ��-� �� ���0 ��-0 ���0 �0��
�A ��0 ��00 ���0 ��.� �A �--0 �.�0 ��00 �-00 ��=
�� ���- �.�� �000 �-�� �� ���� ���. �-�� �-.�
�� ���0 �000 �-�0 �-�� �� ���0 �.�0 �-�0 �.��
�E ���0 ��-0 ���0 �-�� �E ���0 ���0 �.�0 ��-� ��=

� ���0 ���0 �--0 ���� 
� ��00 ���0 �.�0 �.�0 ��=

� �0-0 --0 �0-0 �0�� 
� ���0 -00 ��00 ����


 ���0 ��00 �0�0 �.�� 

 ��-0 ��00 �.�0 ��-0

	 ��-0 �-00 ��-0 ���0 
	 ���0 �-00 ���0 �0�� ��=

D ��-0 ���0 ���0 �-�� 
D --0 �00 ���0 -��

� �0-0 �--0 ��00 ��-� (=�	��
���� 
� ���0 ���0 ���0 ����

� �0-0 ���0 �--0 ��0� (=�
����������� 
� �000 ���0 �-�0 ��00

� ���� ���� �... ���� 
� �.�0 �.�0 �.�0 �.�0

E ���0 �-�0 ��-0 ���� 
E �.-0 ��00 ���0 ����
	� ���0 ���0 �0�0 ���0 	� ��-0 �000 �00 -.�
	� ���0 ���0 ���0 ���� 	� ��0 �-�0 ���0 ��-�
	
 �--0 ���0 �0-0 ��0� 	
 ���0 ���0 ���0 ���� ��=
		 ���0 .�0 ���0 �-00 		 ���0 �000 ��0 ��-�
	D ���0 ��-0 �0�0 ��-� 	D �0-0 ���0 -�0 �0��
	� ������= ������= ������= ������= ������
"����
� 	� ���0 ���0 ���0 ��00 ��=
	A ������= ������= ������= ������= ������
"����
� 	A ��-0 ��-0 ���0 �-��
	� ��.. ��.. �0.. ���� 	� ��.- ��.- ��.. ��.- ��=
	� .�0 --0 �0�0 .�0 	� ��0 ��00 �--0 ��0� ��=
	E �.�0 �--0 �.�0 ��-� 	E ���0 �.�0 ���0 �.��
D� ���0 ��00 ��-0 �000 D� ���0 ���0 ���0 ��00
D� ��00 ��-0 �.�0 �.�� (=�
����������� D� --0 �0�0 �000 ���0
D	 ��00 ���0 �--0 �0�� (=�
����������� D	 �000 �-�0 ��-0 ����
DD ��00 ���0 �-00 ���0 (=�

����������
9 DD --0 ��00 �000 ��.� ��=
D� �.�0 ���� ��-- �0�� D� �-� ���� �.�0 ����
DA������= ������= ������= ������= ������
"����
� DA �00 �00 ��0 ��� ��=
D� �--0 �0�0 ���0 ���0 D� ���0 �.�0 ���0 �0��
D� ���� ���� ��. ���� D� ���� .�� ��� �0�-
DE ��00 ��00 ��00 ���� DE .00 ��00 ��00 ��00
�� ���0 ��00 �0�0 �-�� �� ��00 ��00 ��-0 ����
�� ���0 ���0 ��00 �.0� �� �-00 ���0 �0�0 ���0
�
 .�0 ��00 ���0 ���� �
 �0-0 ���0 ��00 ����
�	 ��00 ��00 ��00 �0�� �	 ��00 ��00 ��00 �-��
�D ���0 �-00 ���0 �-�0 �D ��00 ���0 ��-0 ����
�� �0-0 ���0 ���0 ���� �� �.�0 �.�0 �000 ���� ��=
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�A ��-0 ���0 ���0 ��-0 �A ��-0 ��-0 ���0 �-�0
�� ���0 �0-0 ���0 ���� �� �.�0 ���0 ���0 �-�0
�� ���0 ��00 ��00 ���0 �� �-00 ��00 �-00 ��00
�E �-�0 �0�0 ��.0 ��.0 �E �.�0 ���0 �--0 ��.0
A� �000 �.�0 �-00 ���� A� �-�0 ���0 ��-0 ���0
A� ��00 ��00 �-00 ��00 A� �00 ��00 ��00 �0��
A
 �.�0 ��-0 �.�0 ��00 A
 ���0 ��00 ��-0 �-��
A	 -�0 �-00 ��-0 ��0� A	 ���0 �-�0 ���0 ����
AD ���0 ���0 �.�0 �0�� AD �-00 ���0 ��00 ���� +�

��
�"��
����'�	�
A� �0�� �.�0 ���� �0�. A� �.�� ��0. ���. �.-�
AA 0 �00 0 �� (=�
����������� AA"�����= "�����= "�����= "�����= "�����
"����
�
A� ���0 ���0 ���0 �-00 A� ���0 �.�0 -00 �.�0
A� �-0 �-0 �.�0 .�� A� �000 ��00 ���0 �.�� ��=
AE ���� �000 ��00 �-�� AE ��00 ���� ���� ����
�� �00 �00 ��0 ��0 (=�
����������� �� ��00 ���0 ��00 ��-�
�� ���0 ���0 �--0 ��-� �� ���0 ���0 -�0 ���0
�
 ������= ������= ������= ������= ������
"����
� �
 ��00 �000 �-00 �0��
�	 ���0 ���0 �0-0 �.-� �	 ���0 �0�0 ���0 �.0�
�D -00 ��00 ��-0 ���� �D �0�0 ���0 ��00 ��.�
�� ���0 ���0 ��-0 ���� �� ���0 �0�0 �0-0 ��.�
�A ��00 .�0 -�0 ���� �A �-�0 ���0 ���0 �--0
�� �-00 �.�0 �0-0 ���� �� ���0 ��00 �00 ����
�� ���0 ���0 ���0 ��-� �� ��00 ��-0 ���0 �-�0
�E ���0 ���0 �000 ���0 �E ���0 ���0 �--0 ��-0
�� ���� ���- ���� �-�� �� ���- ���. ���- ���-
�� ���0 ���0 �--0 ���0 �� ���0 ���0 ��-0 �-��
�
 ��0 ���0 ��0 �.� �
 .�0 ��00 ��00 ��-�
�	 �0-0 �--0 �0�0 ���� �	 ���0 ��-0 ���0 ���� ��=
�D ���0 ���0 ���0 ���� �D ���0 ��-0 ���0 ���0 �=��"�����
����
�� ��� �.� ��� ��0 �� ���� ���0 �..� ��--
�A ��-0 �0-0 ��-0 ��-0 �A .�0 ���0 ���0 ��-0
�� ���0 ��0 ���0 �0�0 (=�

����������
9 �� �0-0 ���0 ��-0 ����
�� ���� ���. �0-� �0�� �� ���� ���- �.�� �-�� ��=
�E �.�� �-�� �.�� ���� �E ��0� �-�� ��.� ��0. ��=
E� ���0 ��-0 �000 ���� (=�

����������
9 E� ���0 ���0 ���0 ����
E� ���� �0�� ���� ���0 E� ���� ���0 �0-0 �-��
E
 ��00 �--0 ���0 ���� E
 ���0 ���0 .0-0 �-�� �
����
��5�
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Annex IX: Robust mean and Standard deviation calculation according  

to algorithm A annex C ISO13528 H.triquetra iteration 
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Annex IX: Robust mean and Standard deviation calculation according 

to algorithm A annex C ISO13528 Prorocentrum micans iteration 
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Annex IX: Robust mean and Standard deviation calculation according 

to algorithm A annex C ISO13528 Amphidinium carterae iteration 
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Annex IX: Robust mean and Standard deviation calculation according 

to algorithm A annex C ISO13528 Karenia mikimotoi iteration 
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Annex IX: Robust mean and Standard deviation calculation according 

to algorithm A annex C ISO13528 Gymnodinium/Gyrodinium sp. iteration 
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Annex IX: Robust mean and Standard deviation calculation according 

to algorithm A annex C ISO13528 Dactyliosolen fragilissimus iteration 
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Annex IX: Robust mean and Standard deviation calculation according 

to algorithm A annex C ISO13528 Thalassiosira rotula/Gravida iteration 
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Analysts results for Thalassiosira rotula/Gravida 
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Annex IX: Robust mean and Standard deviation calculation according 

to algorithm A annex C ISO13528 Chaetoceros lorenzianus iteration 
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to algorithm A annex C ISO13528 Pseudo-nitzschia delicatissima complex iteration 
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Analyst 
code

Heterocapsa 
triquetra

Z 
score

Prorocentrum 
micans

Z 
score

Amphidinium 
carterae

Z 
score

Karenia 
mikimotoi

Z 
score

Gymnodinium 
gyrodinium

Z 
score

Dactyliossen 
fragillisimus

Z 
score

Thalassiosira 
rotula/gravida

Z 
score

Chaetoceros 
lorenzianus

Z 
score

Melosira 
nummuloides

Z 
score

Pseudo-nitzschia 
delicatissima group

Z 
score

cells/Litre cells/Litre cells/Litre cells/Litre cells/Litre cells/Litre cells/Litre cells/Litre cells/Litre cells/Litre

1 10767 -0.786 1300 -0.745 7833 -0.282 2733 -0.072 16633 -0.495 16000 9.142 1467 -0.817 1900 -0.251 1033 -1.186

2 12585 -0.514 2653 0.587 3911 -0.779 3129 0.060 2823 2.152 21429 0.122 3538 -0.884 2347 -0.168 2619 0.387 3197 0.676

3 18173 0.322 1973 -0.082 10787 0.092 5933 0.993 1240 0.099 22813 0.300 4107 -0.426 2440 -0.100 2467 0.251 1907 -0.435

4 15747 -0.041 1813 -0.240 8040 -0.256 2280 -0.223 1280 0.150 20627 0.019 4187 -0.361 2093 -0.355 1840 -0.304 2107 -0.263

5 13933 -0.312 2253 0.193 9587 -0.060 1947 -0.334 1320 0.202 31253 1.386 5320 0.550 2933 0.264 2013 -0.150 3787 1.183

6 23204 1.074 2638 0.572 25204 1.919 6218 1.088 1710 0.709 37755 2.223 5377 0.596 4188 1.190 2725 0.480 4638 1.916

7 13793 -0.333 1080 -0.962 8867 -0.151 2740 -0.070 760 -0.524 22360 0.242 4640 0.003 2453 -0.090 1647 -0.475 2660 0.213

8 20307 0.641 2853 0.784 10533 0.060 3747 0.265 1453 0.375 18987 -0.192 5400 0.615 3720 0.844 1573 -0.540 1507 -0.779

9 19733 0.555 2347 0.285 7320 -0.347 1987 -0.320 1267 0.133 16707 -0.486 4973 0.271 2773 0.146 2387 0.181 2800 0.334

10 12235 -0.566 1126 -0.916 8700 -0.172 1937 -0.337 17518 -0.381 4124 -0.412 2811 0.174 1784 -0.354 2136 -0.238

11 12493 -0.527 2547 0.482 8360 -0.215 2973 0.008 987 -0.230 8987 -1.479 3600 -0.833 1413 -0.857 2747 0.500 320 -1.800

12 12600 -0.512 1653 -0.397 7147 -0.369 2227 -0.240 853 -0.403 17440 -0.391 4733 0.078 3253 0.500 2080 -0.091 2227 -0.159

13 8533 -1.120 1080 -0.962 4320 -0.727 640 -0.768 813 -0.455 18960 -0.196 3947 -0.555 1173 -1.034 2373 0.169

15 27333 1.692 3480 1.401 28120 2.288 6853 1.299 1880 0.929 30427 1.280 6373 1.398 3640 0.785 3067 0.783 3587 1.011

16 8747 -1.088 1040 -1.001 4680 -0.681 1107 -0.613 493 -0.870 20347 -0.017 4827 0.153 2400 -0.129 1800 -0.340 1293 -0.963

17 7525 -1.271 1205 -0.839 2872 -0.910 1141 -0.602 872 -0.379 17256 -0.415 3795 -0.677 1141 -1.058 1897 -0.253 1833 -0.498

18 15075 -0.141 1987 -0.069 10991 0.118 5240 0.763 680 -0.628 9440 -1.421 4663 0.022 1947 -0.463 1973 -0.186 1827 -0.504

19 20240 0.631 2227 0.167 6867 -0.404 2147 -0.267 1333 0.220 20560 0.010 4920 0.228 1813 -0.562 2387 0.181 2867 0.391

20 17213 0.178 2213 0.154 4787 -0.668 2107 -0.280 1093 -0.092 20147 -0.043 4853 0.175 2427 -0.109 2920 0.653 2547 0.116

21 7854 -1.221 1320 -0.725 3162 -0.873 827 -0.706 747 -0.541 29682 1.184 2760 -1.509 907 -1.230 1253 -0.824 1013 -1.204

22 15293 -0.109 1627 -0.424 8333 -0.218 2573 -0.125 280 -1.147 15307 -0.666 4493 -0.115 3253 0.500 1680 -0.446 1933 -0.412

23 13813 -0.330 2307 0.246 3747 -0.799 1600 -0.449 1053 -0.144 16307 -0.537 4627 -0.008 2707 0.097 3027 0.748 2120 -0.251

24 8893 -1.066 547 -1.487 9347 -0.090 1560 -0.462 467 -0.904 22387 0.245 4320 -0.254 1867 -0.522 867 -1.167 2813 0.345

25 19733 0.555 2053 -0.004 15693 0.714 1093 -0.092 34080 1.750 5533 0.722 3453 0.648 2133 -0.044 3187 0.667

27 15440 -0.087 1693 -0.358 13547 0.442 4040 3.730 25560 0.654 4787 0.121 2760 0.136 2400 0.192 2707 0.254

28 23783 1.161 2847 0.777 25467 1.952 1320 -0.542 6998 7.567 33359 1.657 5683 0.842 4841 1.671 1960 -0.198 3473 0.913

29 21267 0.785 2687 0.620 20460 1.318 3760 0.270 1200 0.047 27120 0.854 5380 0.599 4020 1.066 2167 -0.014 3553 0.982

30 9747 -0.938 1240 -0.804 6880 -0.402 880 -0.689 693 -0.610 18173 -0.297 4400 -0.190 1973 -0.444 893 -1.143 1240 -1.009

31 12267 -0.561 1413 -0.634 5653 -0.558 1253 -0.564 1027 -0.178 17133 -0.431 4693 0.046 1907 -0.493 1587 -0.529 2373 -0.033

32 19973 0.591 2240 0.180 9427 -0.080 2013 -0.311 1347 0.237 20813 0.043 4720 0.068 1787 -0.581 2267 0.074 3107 0.598

33 19640 0.541 2667 0.600 12107 0.260 5867 0.971 1400 0.306 19053 -0.184 5027 0.314 1827 -0.552 1587 -0.529 1800 -0.527

34 12753 -0.489 1500 -0.548 8467 -0.201 1893 -0.351 787 -0.489 21760 0.165 4180 -0.367 1487 -0.803 1013 -1.037 1687 -0.624

35 8240 -1.164 2200 0.141 3183 -0.871 1053 -0.631 363 -1.038 7440 -1.678 4227 -0.329 307 -1.673 2200 0.015

36 5520 -1.570 2173 0.115 8720 -0.169 4507 0.518 1467 0.393 11760 -1.122 4173 -0.372 2573 -0.001 2827 0.571

37 17257 0.185 1866 -0.188 1166 -1.126 2565 -0.128 933 -0.300 16324 -0.535 4198 -0.352 1632 -0.695 2798 0.546 1632 -0.671

38 10613 -0.809 1440 -0.607 5053 -0.634 1520 -0.476 907 -0.334 18760 -0.221 4840 0.164 3187 0.451 2307 0.110 960 -1.250

39 15907 -0.017 1640 -0.410 6120 -0.499 2080 -0.289 893 -0.351 15373 -0.657 5267 0.507 1720 -0.631 1933 -0.221 2587 0.150

40 21487 0.818 2567 0.502 16487 0.815 4993 0.680 960 -0.265 24033 0.457 6207 1.264 3447 0.643 2700 0.458 3000 0.506

41 13773 -0.336 1187 -0.857 11280 0.155 3027 2.416 24600 0.530 4267 -0.297 2920 0.254 1640 -0.481 2947 0.460

43 18813 0.418 2440 0.377 14307 0.538 4080 3.782 26840 0.818 4840 0.164 2733 0.117 2373 0.169 3067 0.563

44 14573 -0.216 1333 -0.712 12573 0.319 3480 0.177 747 -0.541 18120 -0.304 4347 -0.233 2667 0.068 1693 -0.434 2440 0.024
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Analyst 
code

Heterocapsa 
triquetra

Z 
score

Prorocentrum 
micans

Z 
score

Amphidinium 
carterae

Z 
score

Karenia 
mikimotoi

Z 
score

Gymnodinium 
gyrodinium

Z 
score

Dactyliossen 
fragillisimus

Z 
score

Thalassiosira 
rotula/gravida

Z 
score

Chaetoceros 
lorenzianus

Z 
score

Melosira 
nummuloides

Z 
score

Pseudo-nitzschia 
delicatissima group

Z 
score

45 12766 -0.487 1375 -0.671 11230 0.149 2838 -0.037 570 -0.770 20633 0.020 4473 -0.131 3168 0.437 1437 -0.661 2063 -0.300

46 1253 -2.209 347 -1.683 107 -1.260 213 -0.910 213 -2.608 227 -3.547 453 -1.533

47 23973 1.190 2947 0.876 27853 2.254 9133 2.058 1987 1.067 25720 0.674 5267 0.507 3653 0.795 3053 0.772 4160 1.504

48 11868 -0.621 1192 -0.851 11054 0.126 3491 0.180 334 -1.076 18268 -0.285 3525 -0.894 1718 -0.632 1038 -1.015 2211 -0.173

49 18667 0.396 1733 -0.319 5300 -0.603 1367 -0.527 1500 0.436 15467 -0.645 4700 0.051 2800 0.166 2300 0.104 1733 -0.584

50 14493 -0.228 2000 -0.056 12733 0.339 3240 0.097 1213 0.064 8507 -1.541 3667 -0.780 1133 -1.063 2427 0.216 2827 0.357

51 19867 0.575 1760 -0.292 19080 1.143 4107 0.385 987 -0.230 23960 0.448 5147 0.411 3413 0.618 2720 0.476 3907 1.286

52 13362 -0.398 1187 -0.857 10200 0.018 2093 -0.285 720 -0.576 28866 1.079 3827 -0.651 1653 -0.680 1547 -0.564 1147 -1.089

53 16000 -0.003 1700 -0.351 2500 -0.957 980 -0.655 900 -0.342 16667 -0.491 5100 0.373 1867 -0.280 3033 0.535

54 13333 -0.402 1987 -0.069 6747 -0.419 5800 6.013 20480 0.000 5133 0.400 2520 -0.041 1733 -0.399 1840 -0.492

55 25933 1.483 3427 1.348 28693 2.361 5933 0.993 1733 0.738 25240 0.612 4907 0.218 4227 1.218 2627 0.393 3347 0.804

56 17493 0.220 2227 0.167 10947 0.113 3733 0.261 1173 0.012 27373 0.887 5267 0.507 3760 0.874 1840 -0.304 3480 0.919

57 12760 -0.488 1473 -0.574 12133 0.263 2347 -0.200 700 -0.602 18747 -0.223 3507 -0.909 1440 -0.837 1840 -0.304 2153 -0.223

58 24650 1.291 3317 1.240 12683 0.333 4650 0.566 1283 0.155 22417 0.249 5383 0.601 3900 0.977 2600 0.370 3350 0.807

59 27690 1.745 3160 1.086 14200 0.525 5920 0.989 1600 0.565 28660 1.053 5810 0.944 5430 2.105 2490 0.272 4190 1.530

60 24600 1.283 2893 0.823 28000 2.273 6827 1.290 2093 1.205 28693 1.057 5120 0.389 3907 0.982 3520 1.185 4253 1.585

61 12233 -0.566 967 -1.073 11233 0.149 1533 -0.471 1267 0.133 31667 1.440 5900 1.017 3400 0.608 1033 -1.019 3400 0.850

62 14373 -0.246 2600 0.534 6280 -0.478 3320 0.123 1453 0.375 21080 0.077 5347 0.572 1493 -0.798 2813 0.559 2200 -0.182

63 15133 -0.133 2653 0.587 6600 -0.438 2640 -0.103 1213 0.064 21733 0.161 6050 1.138 2813 0.176 2213 0.027 1707 -0.607

64 12773 -0.486 2107 0.049 6920 -0.397 2680 -0.090 947 -0.282 20653 0.022 4973 0.271 3067 0.363 1547 -0.564 2013 -0.343

65 15631 -0.058 2757 0.689 7797 -0.286 3807 0.286 3872 3.512 15621 -0.625 3740 -0.721 2827 0.186 1985 -0.176 2069 -0.295

66 1353 -2.194 453 -1.578 67 -1.266 73 -0.957 33 -2.632 87 -3.660 67 -2.018

67 15400 -0.093 1920 -0.135 8333 -0.218 2160 -0.263 1227 0.081 25520 0.649 5067 0.346 2093 -0.355 1960 -0.198 2800 0.334

68 11293 -0.707 1760 -0.292 4733 -0.674 4200 0.416 880 -0.368 12933 -0.971 2920 -1.381 840 -1.279 1973 -0.186 973 -1.238

69 13292 -0.408 1000 -1.040 10875 0.104 1458 -0.496 1333 0.220 24458 0.512 6042 1.131 3292 0.529 2667 0.429 2875 0.398

70 16867 0.127 3813 1.729 17227 0.908 5920 0.989 1733 0.738 4560 -2.049 2840 -1.445 2907 0.245 3187 0.890 640 -1.525

71 15013 -0.151 2107 0.049 10067 0.001 2360 -0.196 1173 0.012 23853 0.434 5240 0.486 2933 0.264 1720 -0.410 2787 0.322

72 19387 0.504 3747 1.663 18040 1.011 5813 0.953 1280 0.150 3827 -2.143 3053 -1.273 3400 0.608 3067 0.783

73 21627 0.839 3120 1.046 25813 1.996 6800 1.282 1067 -0.126 24400 0.504 4640 0.003 3013 0.323 2907 0.642 2987 0.495

74 11467 -0.681 1493 -0.555 5160 -0.620 1720 -0.409 1187 0.029 15147 -0.687 4707 0.057 2400 -0.129 2293 0.098 1227 -1.020

75 23027 1.048 3747 1.663 19280 1.168 1000 -0.649 8573 9.610 26893 0.825 4893 0.207 3640 0.785 2293 0.098 2427 0.013

76 14413 -0.240 2533 0.469 6027 -0.511 4533 0.527 1267 0.133 6253 -1.831 3507 -0.909 1120 -1.073 2880 0.618 1133 -1.100

77 11933 -0.611 1173 -0.870 10600 0.069 2120 -0.276 627 -0.697 27067 0.848 3800 -0.673 2947 0.274 1453 -0.647 2267 -0.125

78 12520 -0.523 1227 -0.817 4960 -0.646 1427 -0.507 813 -0.455 18040 -0.314 4427 -0.168 2413 -0.119 2840 0.582 2787 0.322

79 22667 0.994 2427 0.364 14869 0.610 3400 0.150 1320 0.202 30011 1.226 3347 -1.037 1533 -0.768 2280 0.086 1160 -1.077

80 14886 -0.170 1640 -0.410 10052 -0.001 3367 0.139 22718 0.288 4465 -0.138 3268 0.511 1418 -0.678 2861 0.387

81 18707 0.402 2413 0.351 14240 0.530 7133 1.392 1053 -0.144 19853 -0.081 4493 -0.115 2067 -0.375 2867 0.606 2720 0.265

82 9333 -1.000 1053 -0.988 3187 -0.870 1200 -0.582 467 -0.904 9133 -1.460 4040 -0.479 2267 -0.227 1187 -0.883 693 -1.479

83 17973 0.292 2467 0.403 7000 -0.387 1640 -0.436 1387 0.289 20440 -0.005 4907 0.218 1973 -0.444 2453 0.240 2667 0.219

84 17627 0.240 2413 0.351 6800 -0.413 2427 -0.174 1307 0.185 19493 -0.127 4773 0.110 2253 -0.237 2160 -0.020 2227 -0.159
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Analyst 
code

Heterocapsa 
triquetra

Z 
score

Prorocentrum 
micans

Z 
score

Amphidinium 
carterae

Z 
score

Karenia 
mikimotoi

Z 
score

Gymnodinium 
gyrodinium

Z 
score

Dactyliossen 
fragillisimus

Z 
score

Thalassiosira 
rotula/gravida

Z 
score

Chaetoceros 
lorenzianus

Z 
score

Melosira 
nummuloides

Z 
score

Pseudo-nitzschia 
delicatissima group

Z 
score

85 7773 -1.233 1203 -0.841 1995 -1.021 1496 -0.484 264 -1.167 12965 -0.967 3843 -0.638 1144 -1.055 2288 0.093 440 -1.697

86 19600 0.535 2693 0.626 13227 0.402 5553 0.867 1173 0.012 21513 0.133 3540 -0.882 1620 -0.704 1480 -0.623 2480 0.059

87 16947 0.139 2067 0.010 7053 -0.380 1827 -0.373 600 -0.732 19600 -0.113 3693 -0.758 867 -1.260 2667 0.429 1040 -1.181

88 24827 1.317 2652 0.586 27291 2.183 8478 1.840 1681 0.671 39233 2.413 5232 0.479 4522 1.436 3841 1.470 6044 3.125

89 26305 1.538 3493 1.413 28132 2.290 7160 1.401 2131 1.254 38538 2.324 4942 0.246 4232 1.222 2609 0.377 5232 2.427

90 21147 0.767 3787 1.702 26173 2.042 6133 1.060 1533 0.479 26867 0.822 4920 0.228 3120 0.402 3427 1.103 4133 1.481

91 19589 0.534 2381 0.319 8795 -0.160 2724 -0.075 1324 0.208 23330 0.367 4408 -0.183 2151 -0.313 1812 -0.329 2340 -0.062

92 25000 1.343 5533 3.422 13600 0.449 9893 2.311 21200 0.093 7867 2.599 6053 2.565 4813 2.332 2667 0.219

93 27633 1.737 4800 2.700 22700 1.602 8033 1.692 5200 5.235 29767 1.195 5333 0.561 5267 1.985 4100 1.699 4900 2.141

94 4227 -1.764 640 -1.395 1160 -1.127 427 -0.839 413 -0.974 2400 -2.327 2333 -1.853 467 -1.555 600 -1.403 147 -1.950

95 11547 -0.669 1187 -0.857 < 0 1960 -0.329 907 -0.334 3480 -2.188 5040 0.325 1667 -0.670 1493 -0.611 627 -1.536

96 24173 1.219 2880 0.810 25640 1.974 12307 3.114 1427 0.341 29293 1.134 5747 0.894 4573 1.474 2493 0.275 3800 1.194

97 17667 0.246 1707 -0.345 4160 -0.747 1173 -0.591 920 -0.316 10984 -1.222 4773 0.110 1160 -1.044 2387 0.181

98 19880 0.577 2840 0.771 18227 1.035 4693 0.580 1093 -0.092 15027 -0.702 5573 0.754 4493 1.415 3560 1.221 2640 0.196

99 1133 -0.909 < 0 367 -1.034 1033 -2.503 2433 -1.772 333 -1.653 1200 -0.871

Grubbs

Grubbs

Cochran

  L: Differing laboratory mean (Grubbs II)

Explanation of outlier types

  A: Single outlier

  C: Excessive laboratory s.d.

  B: Dif fering laboratory mean

  D: Excluded manually

  E: mean outside tolerance limits
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