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1

Summary of results

I dentification exercise

All analysts performed extremely well in this exercise

All analysts achieved over 90% overall score

No evidence of significant differences between the means of correct answers
of Question 1, Questions 2-3-4, Questions 5-6-7 and Question 8

Q8 was the top scored question.

The mean of correct answers of the gquestions on diatoms (5, 6 & 7) was
dlightly better than the questions on armoured dinoflagellates (2, 3 & 4)

Scores on Questions (1) and (2,3,4) on dinoflagellates are comparable with
guestions (5,6,7) on diatoms

Enumer ation exercise

Summary of low cell density samples:

Low cell concentrations. Analysts used mainly 2 sub-sample volumes 10ml
and 25ml.

Most analysts used the Whole Chamber strategy for their cell counts.

There are differences in the mean concentration between 10 and 25ml methods
but the difference is not significant.

The Standard deviation for those using the 25ml method however is smaller,

which suggests thereisless variation in their cell counts.

Summary of High cell density samples:

High cell concentrations: Analysts used mainly 10 or 25ml sub-samples
Analysts used mainly either Transect (TR) or Whole Chamber (WC) counts
for their cell counting strategies

There are significant differences in the mean concentration between 10 and
25ml methods and between TR and WC counting strategies

This difference is significantly larger in 10ml than in 25ml and larger in TR
thanin WC



Summary Learning effects:

« There is no evidence of learning effects between sample replicates at low or
high cell concentrations by analysts.

e Could have this Learning effect been confounded by cell concentrations?

Summary Z-scores.

* All analysts performed within the mean +/- 3 SD of al the results, both for the
low counts and for the high counts.

« Themean and 3SD is calculated from all the results sent by the analystsin this
Intercomparison.

* The variability is larger at the higher cell concentrations. Is this variability
acceptable?

Summary Hypothesised means:

* Hypothesized means are the hypothesized true densities for the low and high
cell concentrations set by a number of 10 replicate analysis of 1ml aiquotsin
Sedgewick-Rafter counting chambers.

* Hypothesized means indicate method effects tend to underestimate fina
concentration for both the low and high cell concentration samples.

e The method effects seem to be related to the sub-sample volume and the
counting strategy chosen.

* The Bias of the hypothesised values for Low and High cell densities is
negative. This indicates that the method effects tend to underestimate cell
counts. Should correction factors be introduced?

* Low cdl count bias and High cell count bias are comparable as a Z-score. The

Z-score bias tends to be similar at both concentrations.



2. Introduction

Biological effects measurements are increasingly being incorporated into national and
international environmental monitoring programmes to supplement chemical
measurements. The Biological Effects Quality Assurance in Monitoring Programmes
(BEQUALM) project, funded by the European Union through the Standards,
Measurements and Testing programme of the European Commission, was initiated in
1998. This was in direct response to the requirements of OSPAR to establish a
European infrastructure for biological effects QA/QC, in order that |aboratories
contributing to national and international marine monitoring programmes can attain
defined quality standards.

The Marine Institute, Galway, Ireland, has conducted a Phytoplankton Enumeration
and Identification ring trial, under the auspices of BEQUALM annually since 2005.

The purpose of this exercises are to compare the performance of |aboratories engaged
in national official/non-official phytoplankton monitoring programmes and other labs

working in the area of phytoplankton (see bequalm website www.bequalm.org ).

The objectives of the NMBAQC Bequam Intercomparison for phytoplankton are to
mirror what we do in the lab and that is to analyse marine water samples for
phytoplankton enumeration and identification to the highest taxonomic level possible

and to test our routine monitoring test method.

Most labs in Europe use the Utermohl cell counting test method with small variations;
these are usually related to the volume of the sub-sample used and cell counting
strategies. We are looking to test the method and its limitations in terms of their limit
of detection, quantification, bias, robustness, accuracy, precision, specificity,
reproducibility, repeatability, stability, etc. Each Intercomparison exercise in a given
year is designed to test one or various aspects of the test method.

Bequalm is a proficiency testing scheme, which is perceived by labs engaged in
Phytoplankton monitoring as of being of good quality and where participating labs



have an active input on the scheme through workshops and direct communications

with the Marine Institute phytoplankton unit.

The participation in this type of schemes is becoming an essential requirement for
National phytoplankton monitoring labs in order to achieve accreditation for their
methods.

Since 2008, we aso certify the participation of individual analysts on the scheme by

issuing statement performance certificates.

This year is the 5" Phytoplankton Bequalm intercalibration exercise and for the first
time we have participating labs from outside of Europe. Two labs from South
America have taken part in the exercise, one from Peru and one from Argentina. Also,
we have had an increase number of enquiries from new labs around Europe. In the
Mediterranean area, we had two labs from Croatia taking part and alab from Sweden.

There have aso been enquiries from further afield from Asian and African countries.

The Marine Institute Phytoplankton lab is accredited to 1SO 17025 for Toxic Marine
phytoplankton identification and enumeration since 2004 and it is audited annually on
the continuation of the award by the Irish National Accreditation Board (INAB). This
recognizes that regular Quality Control assessments are crucial to ensure a high

quality output of Phytoplankton data.

In 2009, INAB auditors were very complementary on the Phytoplankton Proficiency
testing scheme Bequam and asked us if we were considering applying for
accreditation of the scheme under ISO/IEC 17043 which is an International Standard

for the requirements of Proficiency testing schemes.

At present, we are looking into the requirements of this standard and we are hoping to
be in a position to apply for accreditation in 2011. Thisisin my opinion a necessary
step forward towards the recognition of the scheme as a quality assured proficiency
testing scheme by international standards, which | think should add value to the

exercise and to the certification of performance for the analysts.



3. Participants

In 2010, we had 39 analysts from 21 laboratories mostly from Europe but we had 2
labs from South America participating in the exercise PHY-ICN-10-MI1. This code
is in accordance to defined protocols in the Marine Institute for the purposes of
Quality traceability and auditing. The laboratories taking part were located in Ireland,
Northern Ireland, Scotland, UK, Spain, Croatia, Holland, Sweden and Germany. Also
2 labs from the South American region took part; Argentinaand Peru.

A complete list of the participating laboratoriesis given in Annex |.

This is, again an increase in the number of labs and analysts taking part in this
exercise from previous years.

4. Materials and Methodology

4.1 Study design

The 2010 Bequalm exercise was divided in two sections as in previous years. an
enumeration exercise comprising 6 samples spiked with cultured material at two cell
concentrations and an identification exercise comprising a taxonomic quiz.

4.2 Taxonomic Quiz

The identification exercise or taxonomic quiz was a repeat of the exercise from 2008
and the reason behind using this exercise again was first of al because participants
felt that the full exercise in 2009 was too cumbersome and it needed to be trimmed
down, but also | was felt that given the number of new entrants for 2010 (19 analysts),

this exercise was a good basic taxonomic exercise for new entrants.

This meant that analysts that participated in 2008 were exempted from completing

this part of the exercise.



The identification exercise is custom made from ‘scratch’ and comprises 8 questions
and 300 marks. The pass mark for the exercise was set at 70%. It uses photographs
and line drawings of marine phytoplankton species. The photographs are our own to
avoid copyright issues and the line drawings are used to be able to view taxonomic
features that otherwise would not be apparent in a photograph (e.g. Dinoflagellates
plate structure).

This exercise is a basic identification exercise which is purposely biased towards
Diatoms and Dinoflagellates marine phytoplankton species, biased towards
toxic/harmful species and designed to test participants’ basic Phytoplankton taxonomy

knowledge.

4.3 Phytoplankton samples: Enumeration exercise

The enumeration exercise Beq 2010 has been designed to be strictly a counting
exercise only. No identification of the spiked cell culture material was needed.

Two different cell concentrations were used in triplicates to obtain balanced and
robust data for statistical analysis.

No gold standard or reference values have been set for this exercise as we have
already proven from previous exercises that there are no significant differences
between the reference data analysed by the organising lab and the data from the
participating labs. This means that the data generated by the participants will be used
to set the mean and the Sigma limits for the sample popul ation.

In previous years, a particular counting strategy, volume and methodology was
prescribed to be used to anayse the samples but this year in order to avoid the
proficiency test becoming a way of validating a particular methodology labs and
analysts were asked to carry out the anaysis according to their in-house
methodologies which they use in the routine monitoring of samples and would be a

truer reflection of their sample analysis.

Participants were asked to read carefully the instructions and were also asked on

receipt of the samples to send back the return slip and checklist form (see Annex V:



Forml: Checklist to Fax) to the organising laboratory that the samples have been

received in good condition.

Anaysts were asked to carry out cell counts on 6 spiked samples with cultured
material, using their in-house methodologies and techniques. Analysts have to return
results within a4 weeks deadline.

They were also given the option to analyse a field sample for a full Phytoplankton
community analysis and to send images of the identifications. The results of this
sample won't be published in this report because it was the first time that a sample of
this kind was sent to the participants and the sample was not validated and there
weren’t enough replicates so no statistical inferences could be made of the results.
This is clear from the instructions sent to the participants of the compulsory work of

the exercise and the optional work.

However it was agreed that another report on the results of this sample will follow in
order to discuss in particular the issues relating to this type of samples, what rules
should apply regarding the naming and identifying of species, which species list
should be used, how the results should be processed and how these samples could be
validated among other considerations.

The 6 spiked samples consisted of a Scrippsiella sp. culture kept in the Marine
Institute culture collection. The samples were preserved using Lugol’ siodine.

The 6 samples were triplicates of low cell density aliquots and high cell density
aliquots.

A master mix was made for each density using a 500ml borosilicate glass screw top
bottle and the aliquots were taken with a 1ml Gilson Pipette after homogenising the
sample at least 100 times for each aliquot.

Preliminary cell counts for each cell density were carried out using a Sedgewick-

Rafter cell counting chamber to ascertain the approximate densities in the samples.
(See Table 18).
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The 1ml aliquots at low cell concentrations contained 200 cells approximately and
10000 cells in the high cell concentration (hypothesised values based on 10 replicate

counts).

The aiquots were dispensed into sterilin tubes containing a volume of 29ml sterile
filtered seawater. The final concentration was hypothesised to be approximately 6
cells/ml and 333 cells/ml for each sample type.

The hypothesized values are based on 10 replicate counts of 1ml aliquots using a
Sedgewick-Rafter cell counting chamber.

Overdl, 300 samples were aiquot for each cell density, that is 300ml were aliquot
from aMaster mix of 500ml intotal.

All samples used in this exercise were chosen randomly using Minitab software
Vr15.0. Each sample was given a number and randomly assigned to a lab by the
programme by using the randomization tool. What is important is that any sample
from the sample population had the same chance to end up in any of the participating
labs.

4.4 Forms and Instructions

4.4.1 Couriersand materials

All the necessary forms and instructions to complete the exercise were sent to al the

participating analysts.

Each lab recelved apart from a set of 6 x samples, 1 x natural sample and a
taxonomic quiz (Form 3, Annex Il1) per analyst, a set of instructions (Annex 1) and
several forms, a form for writing the enumeration results in (Form 2 : Enumeration
hardcopy results. Annex V1) and a form to confirm receipt of materials (Form 1: Fax
checklist. Annex V).
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The samples were sent via courier to all the labs on the same day and the forms were
sent to the participants via e-mail. Upon receipt of these materials all participants
were asked to check the samples and the documentation for missing forms or leaked
samples. Usualy, a small number of samples have to be replaced each year. Thisis

done on an individual basis with the labs.

4.4.2 Instructions

A set of concise instructions was sent with the rest of the materias, labs and analysts
were asked to read and follow the instructions before commencing the test and to give
themselves plenty of time to limit the number of errors due to tiredness and stress. See

instructions in annex 11.

4.5 Utermohl cell counting method

The Utermohl cell counting method is the standard methodology used by participants
in this Intercomparison exercise. This methodology is based on preserved water
samples that are homogenised by agitation and poured into a sedimentation chamber
or Utermohl chamber where the sample is let to settle overtime to alow
phytoplankton species to drop to the bottom of the chamber before identification and
cell counting can take place. Once the organisms are settled at the bottom of the

chamber, these can be viewed using inverted light microscopy.

There are different type of sedimentation chambers and chamber volumes. We are not
prescribing the use of one over the other at this stage. The most usual chamber
volumes used are 10ml, 25ml and 50ml and within these you have sliding chambers

and fixed chambers.

In the Marine Institute phytoplankton lab we are accredited to use 25ml fixed

sedimentation chambers.

A variety of different methods have been developed to enumerate phytoplankton over
the years. Descriptions of these can be found in two UNESCO-produced volumes:
The Phytoplankton manual, edited by Sournia in 1978 and The Manual on Harmful
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Marine Microalgae edited by Hallegraeff et al. was first published in 1995, with a
revised second edition published in 2003.

An intercalibration workshop comparing a variety of different methods for the
identification and enumeration of the dinoflagellate Alexandrium fundyense was held
at Kristineberg Marine Research Station, Fiskebackskil, Sweden in 2005. The results
of this workshop are presented in Godhe et al. (2007). This concludes that the most
reliable method for cell counting is the traditional count by the Utermohl method.

Also this year, the IOC-UNESCO has published a Manual of Microscopic and
molecular methods for quantitative phytoplankton analysis. This manual can be found
in the 10C website a the  following address: http://ioc-

unesco.org/hab/index.php?option=com oe&task=viewDocumentRecord&doclD=5440

4.6 Statistical analysis

The objective of the statistical analysis of this intercalibration exercise Bequam 2010
was to obtain Phytoplankton quantitative and qualitative data of the participating labs

and analysts to compare results.

The qualitative exercise was in the form of a taxonomic quiz where participants have
to answer questions on marine phytoplankton species based on photographs of species
and also by using line drawings and diagrams of species to show particular taxonomic

characteristics.

The participants' final results are given as a percentage of correct answers from the
total. Some set of questions in the exercise were compared against other sets, for
example questions 2,3 and 4 on Dinoflagellates were compared against questions 5,6
and 7 on Diatoms. The main statistics used for this exercise were descriptive statistics
of the main question groupings to ascertain whether anaysts answer particular
questions better than others. Box plots to show graphically whether there were any
differences between answers to certain questions, the cumulative percentage of correct

answers to provide a yardstick for the exercise on where the pass mark for the
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exercise should be set, the individua values of each analysts to compare how well

participants did and finally the ranking of analysts in the exercise.

The quantitative exercise was designed to compare cell concentrations on samples
spiked with cultured material. There were triplicate samples of low and high cell
concentration samples; these were sent on triplicates to obtain robust statistical data of

the measurand and enable usto carry out ANOV A statistics.

L earning effects between replicates were looked at through box plots, individual value
plots and descriptive statistics, also significant differences in cell concentrations
depending on the volume sub-sampled and the cell counting strategy used were
studied through the use of two sample T-tests, paired T-tests, ANOVA, interaction

plots for factors and General Linear Models.

Hypothesised values were also used to make assumptions about the samples true
value and how these values compared with the analysts. This allowed us to discuss
method effects.

Finally, mean values for each concentration were plotted and results were compared
between analysts and labs. The fina score was given as a Z-score using the mean of

all the results and 3 sigma limits as a measure of dispersion.
4.7 Bequalm Workshop 2010

The workshop Bequam 2010 was held this year in Vilaxoan, Pontevedra, Galicia
Spain and it was held at INTECMAR (Instituto Tecnologico para € Control del
Medio marino).

This workshop was held on the 27" of May 2010 (see Annex V: Workshop Agenda).
The workshop was opened by the Director in INTECMAR, Dr Covadonga Salgado
where she welcomed the participants to the workshop and gave a presentation about
the work that is routinely carried out in INTECMAR. A tour of the lab facilities took
place afterwards where participants had the chance to talk to the technical staff in the
labs and had a chance to ask questions about phytoplankton monitoring in Galicia.
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After the lab visit, the participants settled inside the auditorium where Mr Rafael
Salas presented the results of the Intercomparison. These were divided in three
different presentations, the first one on the taxonomy quiz results, the second one on
the enumeration results and the third one on some aspects of the Natural sample

results for future Intercomparison exercises.

After lunch, our taxonomy expert and guest speaker Dr Santiago Fraga from the IEO
(Instituto Espaniol de Oceanografia) in Vigo gave a presentation on ‘ Species Concept

on HABs monitoring’.

The lecture touched in various aspects of the biological species concept from a
historical perspective and compared these ideas with the most modern use of the
ecological and phylogenetic concepts. How the phylogenetic concept sometimes
clashes with the most classical ecological concept on what defines a species and it
gives the example of the problems encountered to define the genus Alexandrium spp.,
how morphological features used to identify Alexandrium spp. to species level like the
presence /absence of ventral pore, the formation of chains and the anterior/posterior
compression of cells might not be enough to define species apart, specially those toxic

ones from the non-toxic ones.

Then, went onto discuss various important toxic phytoplankton genera. He explained
briefly the problems facing the Dinophysis spp. concept (Edvarsen et a. 2003), Coolia
and Ostreopsis (Penna et al. 2010, Fraga et a. 2008) and Gambierdiscus (Richlen et
al. 2008, Litaker et a. 2009).

Finally, he finished by saying that the use of molecular toolsis strongly recommended

in monitoring of harmful algae.

Dr. Yolanda Pazos from INTECMAR showed a poster by MIDTAL (Microarrays for
the detection of Toxic Algae). The objectives of this project are to test and optimise
existing rRNA probes for toxic species and antibodies for toxins for their application
to a microarray, to design and test the specificity of any new probe needed, to

construct a universal microarray from the probes tested and optimized by all of the

15



partners for the detection of harmful algae and their toxins, to provide national
monitoring agencies with a rapid molecular tool to monitor toxic algae, to validate or
replace traditional methods for monitoring for toxic algae and to integrate European
efforts to monitor coastal waters for toxic algal species.

After, an open questions and answers session on the future development of the
Bequalm scheme and any future recommendations took place (See conclusion and

recommendations chapter)

The Bequam workshop was concluded after thanking our hosts INTECMAR, our
guest speaker Dr Santiago Fraga and the participants for making the effort to travel to
the workshop in Galicia.

5.1 Phytoplankton identification results

The Phytoplankton identification exercise Bequalm 2010 was a repeat of the
Taxonomic quiz exercise from 2008 (see Annex VII: Taxonomic quiz Beq 2010).
There were 19 new entrants for this exercise in 2010. The other 20 analysts were
exempted from doing this part of the exercise as they have aready completed it in
2008.

The taxonomic quiz consisted of 8 questions, each question contained several
photographs and/or illustrations and participants were asked to identify to
genus/species level or to answer some questions in reference to taxonomic features of
the species. Each question had different marks. The total number of marks was 300.

Incorrect answers were given a zero, but no negative marks were given.

The quiz results were analysed to study how the participants did overall and also to
investigate whether some participants performed better at identifying particular
phytoplankton species over others. See Annex Il for the correct answers to the

taxonomic exercise.
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Q1 was a question particularly on Dinophysis spp., a very important group of toxic
Dinoflagellates. Q2, 3 & 4 were questions on armoured Dinoflagellates. Q5, 6 & 7
were questions on diatoms and Q8 a question on naked Dinoflagel lates.

Q1 was a general question on the toxic armoured Dinoflagellates of the genus
Dinophysis. The analysts had to identify the images provided to species level and
name a structural feature of the species marked with an arrow. All analysts performed
very well in this question with percentages above 90% of correct answers. Only 6

analysts answered incorrectly one of the sub-sections (See Table 1).

Table 1: Participantsresults Beq2010 Q1

33

38
27
16

35

11
10
19

28
15
12
22

40

Q2, 3 and 4 dealt with armoured dinoflagellates, in Q2 analysts were asked using
illustrations to differentiate between the Kofoidean tabulation of 2 armoured
dinoflagellates and to name the genus they represented.

Q3 showed an illustration of the thecal structure of Alexandrium spp. in ventral and
apical view. Analysts were asked to name certain plates and structures typical of this
genus. Most analysts performed very well in these 2 questions and only 3 analysts
made a small number of errors (Seetable 2).
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Table 2: ParticipantsresultsBeq2010 Q2 & 3

Question 2 (20] Question 3 (20
marks) marks)

la 1b 2a a b C d
33 5 5 5 5 5 5 5
4 5 5 10 5 5 5 5
38 5 5 10 5 5 5 5
27 5 5 10 5 5 5 5
16 5 5 10 5 5 5 5
8 5 5 10 5 5 5 5
2 5 5 10 5 5 5 5
35 5 5 10 5 5 5 5
9 5 5 0 5 5 5 (0)
11 5 5 10 5 5 5 5
10 5 5 10 5 5 5 5
19 5 5 10 5 5 5 5
3 5 5 [0) 5 5 5 5
28 5 5 [0) 5 5 5 (0)
15 5 5 10 5 5 5 5
12 5 5 10 5 5 5 5
22 5 5 10 5 5 5 5

5 5 10 5 5 5 5
40 5 5 10 5 5 5 5

Q4 asked analysts to identify to species level a number of images representing
armoured Dinoflagellates, again all analysts performed very well. Only 5 analysts
made errors in Q4 but 4 out of the 5 analysts answered incorrectly image A. See table
3.

Table 3: Participantsresults Beq2010 Q4
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Q5, 6 and 7 were questions on Diatoms. Q5 were diatom images and participants were
asked to identify these to species|evel. Most analysts returned near perfect results.

8 analysts had difficulty going to species level with image B and 4 analysts had
problems identifying to species level image A. 3 anaysts answered incorrectly both
images A and B. Seetable 4

Table 4: Participantsresults Beq2010 Q5

Question 5 (70 marks)
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In Q6 participants were asked to name the image that was the odd one out. The
Question contained 8 images one of which did not belong to a Diatom. The correct
answer was image E depicting a silicoflagellate. All analysts answered correctly. See
table 5.

Q7 was a specific question on Pseudo-nitzschia spp. First, participants were asked
using the illustration depicting a silica frustule of this diatom in valve and girdle view
to draw where a width measurement should be taken and in which view. The answer

wasin vave view.
The follow up question asks participants given that the valve view is used to measure

the width in these species, which of the images shown depicts this view and the
answer isimage C. There were only 2 incorrect answersto this question.
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Q8 was a question about naked dinoflagellates, the illustration depicts 7 different
genera and participants are asked to give the name of the genus that each illustration
represented based on morphological features like the cingulum displacement, the
presence/absence of ventral pores and their typical apical groove. All analysts
received full marks on this question. Seetable 5.

Table5: ParticipantsresultsBeq2010 Q6, 7 & 8

(é%ersnt:;:s(; Question 7 (30 marks) Question 8 (30 marks)

Circle answer A B C A B C D E F G

33 15 10 10 10 5 5 5 5 5 5 5
4 15 10 10 10 5 5 5 5 5 5 5
38 15 10 10 10 5 5 5 5 5 5 5
27 15 10 10 10 5 5 5 5 5 5 5
16 15 10 10 10 5 5 5 5 5 5 5
8 15 10 10 10 5 5 5 5 5 5 5
2 15 10 10 0 5 5 5 5 5 5 5
35 15 10 10 10 5 5 5 5 5 5 5
9 15 10 10 10 5 5 5 5 5 5 5
11 15 10 10 10 5 5 5 5 5 5 5
10 15 10 10 10 5 5 5 5 5 5 5
19 15 10 10 10 5 5 5 5 5 5 5
3 15 10 10 10 5 5 5 5 5 5 5
28 15 10 10 0 5 5 5 5 5 5 5
15 15 10 10 10 5 5 5 5 5 5 5
12 15 10 10 10 5 5 5 5 5 5 5
22 15 10 10 10 5 5 5 5 5 5 5
15 10 10 10 5 5 5 5 5 5 5

40 15 10 10 10 5 5 5 5 5 5 5

The overall results have been ranked per analyst and tabulated as a percentage of
correct answers from the total. See tables 6 and 7.

Table 8 shows the descriptive statistics of al the participants results in the
Intercomparison. The overall mean of correct answers for al the questions is very
high indicating nearly perfect results. The highest result is for Q8 followed by Q1, the
groupings Q2, 3, 4 (armoured dinoflagellates) and Q5, 6, 7 (diatoms) are dlightly
lower than the other 2 with a higher percentage of correct answers on diatoms but not
significantly higher. This is shown graphically with box plotsin Graph 1: Box plot of

identification scores.
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Table6: Overall score

Table 7: Analysts rank

Agzldyjt QL) |Q234¢6)|05676)| Q8(%) | Total(%) :
3 | 00 | % | 9% | 100 | W
4 00 | 100 | 93 | 100 | 98 100 35 1
% | % | 100 | 100 | 100 | 98 100 19 1
7 | w0 | % | B8 | w0 | 99 16 2
6 | 100 | 10 | % | 10 | % 99 8 2
0 | 100 | % | 10 | 9% 99 11 2
n | o | & | 10 | % gg ;2 g
% | 100 | 100 | 10 | 100 | 100
9 | @ | & | w0 | w0 | %
| 00 | 10 | % | w0 | %
0 | 100 | 8 | % | 10 | %
97 29 4
9 | 100 | 100 | 100 | 100 | 100 T T .
3 | @ | & | Wm0 | w0 | % 5 =3 "
B | %2 | 8 | & | 100 | % 57 == 7
5 | @2 | w0 | 00 | mw | % 56 0 =
2 | 00 | 10 | % | w0 | % o5 3 5
2 | 00 | 10 | % | 100 | 9% o 5 =
9 | 100 | 8 | w0 | 100 | o 93 > 5
0 | w0 | & | w | 0w | W 90 58 5

Table 8: Descriptive statistics of quiz results

Descriptive Statistics: Q1 (%), Q2,3,4 (%), Q5,6,7 (%), Q8 (%)

Variable N

Q1 (%) 19 97.368
Q2,3,4 (%) 19 95.03
Q5,6,7 (%) 19 96.20
Q8 (%) 19 100.00

Mean SE Mean

0.913

1.40
1.06

0.00

StDev Q1 Median
3.980 91.667 100.00
6.11 88.89 100.00
4.63 92.86 96.43
0.00 100.00 100.00

Q3
100.00
100.00
100.00
100.00
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Graph 1: Box plot of identification scores
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Table 9 shows the cumulative percentage of correct answers. The tally for discrete
variables shows that most analysts would be above the 90% mark in most questions
with asmall number of analysts just below the 90% mark in Q2, 3, 4 and Q5, 6, 7.

Table 9: Cumulative percentage of correct answers

Tally for Discrete Variables: Q1 (%), Q2,3,4 (%), Q5,6,7 (%), Q8 (%)

Q2,34 Q5,6,7
Q1 (%) Count CumPct (%) Count CumPct (%) Count CumPct
92 6 31.58 83 2 10.53 85 2 10.53
100 13 100.00 89 4 31.58 93 3 26.32
N= 19 94 3 47.37 9% 6 57.89
100 10 100.00 100 8 100.00
N= 19 N= 19

Q8 (%) Count CumPct
100 19 100.00
N= 19
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Graph 2: Overall % correct answers by individual analysts
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Graph 2 shows that if the pass mark was 90% all analysts will still pass the test with
most analysts in the high 95-96% mark and one analyst around the 90% mark. Graph
3: Main effect plot for scores shows that the mean of correct answers per question is
above 95%

Graph 3: Main effect plot for scores
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Overdl, the analysts that completed the taxonomic quiz performed to a very high

standard and the overall results with 2 analysts on perfect scores (100%) and another
8 analysts in 98% or above with the other 9 analysts above 90% suggests that all

analysts showed proficiency in this exercise.

5.2 Phytoplankton enumeration results

The Phytoplankton enumeration exercise Bequalm 2010 was designed to be solely a

counting exercise, so no identification of the spiked culture material was needed asin

the previous exercise in 2009. In this exercise one species Scrippsiella spp. an

armoured Dinoflagellate was spiked in the samples at two different cell concentrations

and in triplicates. All analysts received 6 samples for this part of the exercise and the
results obtained are tabulated in Table 10. All analysts used the Utermohl test method

for this exercise but different sedimentation chamber volumes and counting strategies

were used.

Table 10: Analysts cell concentration counts Bequalm 2010

40
12
14
23
32

35
88
86

13
21
129

64
72
176
49
119
102

24
a7
232

41
95
193
100
68
111
115
152
110

34
108
104
143

39
132
201
161
249

250

151
133
293
265
275
124
287

159
246
209
291
294
223
225
279
273
263

12
121
171
166

26
281
284

61
241
203
286
191

180
264
290
285

261

148
114
105

59
122
73
165

90
17
255

80
147
257
120

16
177
169
237
212

23
187
123

85

51
252

160
19
266
167
195
27
84
224
153
50

202
158
127
189

112

25
276
245

289
297
185

272
238
292
296
228
229
298
197

58
194
239
186
135
227
240
234

92
131
274
256
178

300
174
295
253

Cell count (L ow

Cells/L

Cell count (High density)
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Table 10 shows the anal ysts codes, the sample codes and the cell concentrationsin the
low and high density samples. There are few gaps in the data and this indicates that
analysts did not return all the cell counts, in the case of analyst 37 and 24 their
samples leaked from the sedimentation chamber and in the case of analyst 3 this
analyst received 4 samples at high concentration and only 2 at low concentration
which was an error on our part. In al cases it was too late to send a replacement

sample before submission of results.

Table 11 shows the sub-sampled volume used by the different analysts and the cell
counting strategies used for each cell concentration. Most analysts used either 10ml or
25ml aliquots to analyse bar one analyst that used 2ml aliquots. One analyst used a
27ml aliquot instead of 25ml but for statistical purposes the results have been pooled
together with the 25ml analysts.

Table 11: Analysts methodologies Bequalm 2010

- . %/) / )

High

10 2ml sub-sample in Utermohl chamber HC
37 10 ml sub-sample in utermohl chamber wcC
13 10 ml sub-sample in utermohl chamber wC
17 10 ml sub-sample in utermohl chamber wC
30 10 ml sub-sample in utermohl chamber wC
21 10 ml sub-sample in utermohl chamber wWC
9 10 ml sub-sample in utermohl chamber TR
11 10 ml sub-sample in utermohl chamber TR
15 10 ml sub-sample in utermohl chamber TR
33 25ml sub-sample in Utermohl chamber wC
4 25ml sub-sample in Utermohl chamber wC
38 25ml sub-sample in Utermohl chamber wC
24 25ml sub-sample in Utermohl chamber wcC
26 25ml sub-sample in Utermohl chamber WwWC
39 25ml sub-sample in Utermohl chamber wC
34 25ml sub-sample in Utermohl chamber wcC
5 25ml sub-sample in Utermohl chamber wcC
25 25ml sub-sample in Utermohl chamber wC
35 25ml sub-sample in Utermohl chamber wC
28 25ml sub-sample in Utermohl chamber wWC
27 25ml sub-sample in Utermohl chamber HC
18 25ml sub-sample in Utermohl chamber TR
7 25ml sub-sample in Utermohl chamber TR
20 25ml sub-sample in Utermohl chamber TR
36 25ml sub-sample in Utermohl chamber TR
16 25ml sub-sample in Utermohl chamber TR
8 25ml sub-sample in Utermohl chamber TR
2 25ml sub-sample in Utermohl chamber TR
19 25ml sub-sample in Utermohl chamber TR
3 25ml sub-sample in Utermohl chamber TR
25ml sub-sample in Utermohl chamber TR

40 25ml sub-sample in Utermohl chamber TR
12 25ml sub-sample in Utermohl chamber TR
14 25ml sub-sample in Utermohl chamber TR
23 25ml sub-sample in Utermohl chamber FoV
32 25ml sub-sample in Utermohl chamber FoV
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The cell counting strategy mainly used for the low cell concentration samples was a
Whole chamber (WC) count by the majority of the analysts, although one analyst used

ahalf chamber (HC) and another a Transect (TR) count.

For the high concentration samples analysts were divided mainly between using WC
counts or TR counts, while one analyst used aHC count and 2 analysts used a Field of

View (FoV) count.

5.2.1 Learning effects

Learning effects can be caused by the ability of analysts to improve their performance
when analysing successive replicate samples. For this reason, analysts were asked to

number sequentially their samples as these were analysed.

Graph 4 shows the analysts mean per replicate on low cell concentration samples.
This graph indicates that there are no significant learning effects between replicates,
that there is no improvement in the performance either towards higher or lower cell
numbers. This was done for the high cell concentration samples as well with similar

results (See Graph 5). However, there were more outliersin the high cell counts.

Graph 4. Learning effects box plots of L ow concentration samples
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Graph 5: Learning effects box plots of High concentration samples
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A paired T-test was performed to compare the analysts replicate counts. Table 12
shows the Paired T-test between the 1% and 2™ count at low concentration. The 95%
Confidence Interval for the mean difference of these 2 counts is (-175,653) and a P-
value of 0.248 which demonstrates that the null hypothesis is true and that there is no

significant differences between replicate counts.

Table 12: Paired T-test of 1¥ and 2™ count at low concentration

Paired T for 1st count - 2nd count

N Mean StDev SE Mean
Istcount 34 4385 1260 216
2nd count 34 4146 1025 176
Difference 34 239 1186 203

95% CI for mean difference: (-175, 653)
T-Test of mean difference = 0 (vs not = 0): T-Value = 1.18 P-Value = 0.248

This Paired T-test was performed for all cell concentrations Low and High (see table
13) and all possible permutations of sample replicates (1% Vs 2", 1% vs 39, 2 ys 3')
and the results indicated that there are not learning effects between replicate counts
overal.
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Table 13: Paired T-test of 1¥ and 2" count at high concentration

Paired T-Test and CI: 1st Count, 2nd count
Paired T for 1st Count - 2nd count

N Mean StDev SE Mean
1st Count 36 196906 115574 19262
2nd count 36 197207 75624 12604
Difference 36 -301 88649 14775

95% CI for mean difference: (-30295, 29693)

T-Test of mean difference = O (vs not = 0): T-Value
= -0.02 P-Value = 0.984

Graph 6 & 7 shows the high concentration of the first minus the second count to
compare individual anaysts performance between replicates. If both the first and
second cell count were close to each other then the red dot should be on the reference
line (Black line) and if all the analysts were equally precise then al the dots should
appear very close to the reference line and bunched together, this would suggest good
agreement between replicates and between anaysts. Analyst 15 is an outlier where the
1% count is close to 700000 C/L and the second is down to just over 300000 C/L.

Graph 6: individual values by analysts 1% count-2" count at high concentration
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Graph 7: individual values by analysts 1% count-2"* count at L ow concentration
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Graph 7 shows the cell count differences between analysts replicates at low

concentration. In this case thereis one outlier (analyst 10).

Overdl, it can be summarised that learning effects have not been observed in the
analysis of low or high cell concentration replicates and that there is variability
between replicates within and between analysts but the paired T-test indicates that this
differenceis not significant.

5.2.2 Method effects

The main objective of interest in this study was to observe method effects in the
analysis of the samples and compare these results. In order to do this, we needed a
good design and that’s why we choose 3 sample replicates per analyst as the

minimum required to obtain statistically robust data.

The reason for using two concentrations was to test the behaviour of the test method
at particular concentration ranges. We were interested about the method choices that
participants would make in the analysis depending on the cell concentration found in
the samples.
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Analysts were asked to follow their own protocols as this would be essentially what
they would be doing routinely in their respective monitoring programmes. All
analysts decided to use the Utermohl test method.

75% of the analysts chose the 25ml sub-sample volume and the rest bar one chose the
10ml sub-sample volume. It is possible that if a bigger volume had been given instead

of 30ml that some labs would have chosen to use 50ml sub-samples too.

The Whole Chamber (WC) cell counting strategy was used by most analysts on the
samples containing low cell concentrations (See table 11). This was most likely
because based on experience the cell concentration in the sample was low enough so
that it would be typical to count the total amount in the whole area of the

sedimentation chamber.

Graph 8: Box plot of 10ml versus 25ml sub-samples at low concentrations
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Graph 8 compared the analysts' mean concentration of low density samples using the

10ml volumes versus these using 25ml volumes.
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Graph 9: Box plot of 10ml, 25ml, 2ml sub-samples at low concentrations against

counting strategies
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Graph

9 shows that there is insufficient data to compare the analysts using 2ml

volume and the analysts using the 25ml volume but different counting strategies.

Therei

sonly one data point for 2ml (WC), one for 25ml (HC) and one for 25ml (TR).

Table 14 indicates that 8 and 25 analysts performed respectively a 10ml and 25ml

sample analysis on the low concentration samples and that al of them used a WC

counting strategy.

Table 14: Tabulated statistics by method (volume) and counting strategy
Tabulated statistics: Coun strat, Method
Rows: Coun strat Columns: Method

10ml 25ml 2ml All

HC 0 1 0 1
«TR 0 1 0 1
« WC [8 25| 1 34
. All 8 27 1 36

+ Cell Contents: Count



Graph 10 shows the mean values of all analysts using 10ml or 25ml volumes. The

mean value is compared through areference line in black, there seem to be differences

between the mean of analysts using 10ml or 25ml sample volumes.

Graph 10: Individual value plot of low concentration samples
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To test whether the differences in the mean values of 10ml versus 25ml are significant
a two sample T-test is carried out (See Table 15). The result (P-value=0.170) and
confidence interval (-353, 1720) suggests that the null hypothesis is true; there is no

significant differences between the 10 and 25ml volume methods at low cell

concentrations. The standard deviation is however smaller in the 25ml results (872)

compared to the 10ml results (1198) suggesting that the variation is smaller in bigger

sample volumes at this concentration.

Table 15: Two sample T 10 versus 25ml volume
Two-Sample T-Test and Cl: Low Mean, Method

Two-sample T for Low Mean

Method N Mean StDev SE Mean
10ml 8 4715 1198 424
25ml 25 4032 872 174

Difference = mu (10ml) - mu (25ml)
Estimate for difference: 684
95% CI for difference: (-353, 1720)

T-Test of difference = 0 (vs not =): T-Value = 1.49 P-Value =0.170 DF

32



The high cell concentration samples were a bit more complex to analyse than their
counterparts at low concentrations. At the high cell concentration apart from the 10ml
against 25ml volumes used, there were other factors to take into account and this was
also the cell counting strategy used. Table 16 are the ANOVA results for the high cell
concentration samples depending on the volume and the counting strategy used. It is
evident from this table that the analysts using 10ml and 25ml were divided as to what
counting strategy should be used.

Table 16: ANOVA statisticsfor high cell concentration samples
Resultsfor: ANOVA High counts

Tabulated statistics: count strat, M ethod
Rows:. count strat Columns: M ethod

10ml 25ml 2ml All

FVvV (0] 2 o 2
HC 0 1 1 2
TR 3 13 0O 16
wcC 5 11 O 16
All 8 27 1 36

Cell Contents: Count

Out of the 8 analysts using 10ml volumes 3 used a Transect (TR) and 5 used a Whole
chamber (WC) counting strategy. Equally, those using the 25ml volumes, 13 used TR
and 11 used WC counting strategies. 2 analysts used Field of View (FoV) counting
strategies and one other Half Chamber (HC), but there are only a couple of data points

for FoV and HC so we can not compare statistically with the others.

Therefore, the 25ml and 10ml volumes and the Transect and Whole chamber counting
strategies will be compared. Graph 11 shows the Box plot of the mean results of al
analysts and it shows that there are differences between methods and also between

counting strategies. Is this mean difference significant?

In order to compare both the methodology used and the counting strategies we fitted a
Genera Linear Model, Table 17 shows an ANOVA of the results where these are
compared. It compares methodologies, counting strategies and both together, in al

cases the P-value is below 0.05 which is significant and the aternative hypothesis is

33



true that is there are significant differences between methods, between counting

strategies and between both taken together.

Graph 11: Box plot of Methods and counting strategies
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Table 17: General Linear Model of method and counting strategy

General Linear Model: Mean versus Method, count strat

Factor Type Levels Values
Method fixed 2 10ml, 25ml
count strat fixed 2 TR, WC

Analysis of Variance for Mean, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS = P
Method 1 33260934694 56425214036 56425214036 22.87 0.000
count strat 1 68233708189 85258666854 85258666854 34.55 0.000
Meth*c strat 1 17557939388 17557939388 17557939388 7.12 0.013
Error 28 69092177089 69092177089 2467577753

Total 31 1.88145E+11

- S =49674.7 R-Sq = 63.28% R-Sq(adj) = 59.34%

In graph 12, the residual plot of al the results show four graphs, The Normality and
histogram plots show how the variation of results are distributed to either side of Zero
and give us an idea of the variation on results, the Versus order plot show a random
observation order and the versus fit show the results fitted according to the
concentration found. This plot shows that there are four different concentration types

and they correspond to the method used and the counting strategy used.



Graph 12: Residual plotsof results
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Graph 13 demonstrates the main effect of both factors (Method and Counting
strategy) and levels (10 or 25; TR or WC) independently first. It is obvious from the
graph that there are significant differences between methods and between counting
strategies. The differences are larger due to the counting strategy than due to the
volumes used at high concentrations. The line and slope is stepper and longer on the

counting strategy panel.

Graph 13: Main effects by method and by counting strategy
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In graph 14, this interaction plot compares the differences between counting strategy
and method at the same time. In the panel below left it compares the volume used

with regards to the counting strategy, the panel clearly indicates that the differences
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between cell counts at high cell concentrations tends to be larger if a transect count

rather than awhole chamber cell count across methods. The black lineis steeper.
Equally it can be summarised from the panel above right that if you use different
counting strategies TR or WC the differences will be larger if you use 10ml rather

than 25ml volumes.

Graph 14: Interaction plot of counting strategy, M ethod
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5.2.3 Hypothesised means

The hypothesised means study is based on raw cell counts of 1ml aliquots dispensed
from the 2 concentrations Master mix into Sedgewick-Rafter counting chambers to
calculate values that hypothetically speaking could be the true values of the cell

concentration on our samples.

Table 18 shows the approximate values that the organising lab produced for the low
and high density samples. The Hypothetical values for the low density samples were
based on 10 replicate cell counts of the total area of the chamber. The estimate for the
high density samples was based again on 10 replicates but only 1/10 of the area of the
chamber was counted.

It is important at this point to clarify that these hypothetical values are not to be used

as reference or true value for the purpose of this Intercomparison but rather as a way
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of highlighting potential method effects that may occur once aiquots are dispensed

into sterilin tubes.

Table 18: Hypothesised values based on Sedgewick-Rafter cell counts

Sedgewick-Rafter cell counts Sedgewick-Rafter cell counts
Cell Final Cell Cell Final Cell
Sample . Sample Cell "
number number in| conc. number | number number conc.
Iml (Cells/L) 10 (Cells/L)
1 210 7000 1 982 9820 327333
2 195 6500 2 1035 10350 | 345000
3 198 6600 3 957 9570 319000
4 189 6300 4 982 9820 327333
5 213 7100 5 1001 10010 | 333667
6 188 6267 6 1025 10250 | 341667
7 205 6833 7 995 9950 331667
8 202 6733 8 1015 10150 | 338333
9 206 6867 9 975 9750 325000
10 208 6933 10 1036 10360 | 345333
Mean 201 6713 Mean 1000 10003 | 333433
Hypothesised mean= 6000 Hypothesised mean= 333333
200 cells in 30ml 10000 cells approx. in 30ml

The hypothetical values arrived at for the low density samples was rounded to 6000
cellg/Litre final concentration and for the high density samples was 333333
cellg/Litre.

This is theoretically the samples rea values before they are dispensed into sterilin
tubes.

Graph 15: | chart of mean results (L ow) by analysts and hypothesised mean
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Graph 15 demonstrates that the values individua anaysts produced do not compare
very well with the hypothetical values (Blue ling). Only two analysts, 9 and 15 gets
close to the potential real value of the sample. The mean of al results is around the
4000 cells/L mark that is a 2000 cell underestimate of the hypothetical value.

This potentially means that cells are being lost due to method effects of the sample
after these have been prepared. Graph 16 demonstrates that the underestimation is
independent of the method used. Analysts tend to underestimate using either 10ml or

25ml samples.

Graph 16: Individual value plot of 10 and 25ml
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Graph 17 and 18 illustrates that the underestimation also occurs with the high density
samples using either 10ml or 25ml volumes and independently of the counting
strategy, be a whole chamber or atransect count. Although the results are closer to the

hypothetical value for those using a 10ml aliquot and performing a transect count.
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Graph 17: | chart of mean results (High) by analysts and hypothesised mean
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Graph 18: Individual value plot by method and counting strategy
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Graphs 19 and 20 are the Bias plots for Low and High concentrations against the

Hypothesised means. These graphs clearly illustrate that the bias is always negative

which suggests underestimation of cell counts and that the bias is larger at high cell
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densities.



Graph 19: Individual value plot low bias
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Graph 20: Individual value plot high bias
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Graph 21 indicates, however that when you convert the bias for low and high density
against the hypothesised means into Z-score box plots, both the low and high Z-scores
are comparable.
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Graph 21: Box plot of LowsversusHigh Z
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5.2.4 Z-scores
All analysts results have been used in this exercise to calculate the mean and 3
Standard deviations of the mean. Z-scores have been calculated for each analyst and

lab for the low density and high density samples.

Graph 22 shows an ‘I chart’ of low density samples by lab in cells per litre with the

upper and lower confidence limits. Graph 23 illustrates the same but as a Z-score.

These graphs demonstrate that all analysts have performed within the 3 sigma limits
or standard deviations of the mean of the population.

It also shows that there are variations between and within labs and between analysts.
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Graph 22: | chart of mean (L ow) by analysts
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Intercomparison exercise. Also, there is variability between analysts and between and

samples. The analysts performed again within the required parameters for the
within labs.

Graphs 24 and 25 are the results in cells per litre and Z-scores of the high density

Graph 23: Z-score (Low) by lab code




Graph 24: | chart of mean (High) by analysts
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Graph 25: Z-score (high) by lab code

Graphs 22 to 25 demonstrate that results in general seem to be mirrored at both

densities, that is, analysts tend to perform similarly at both sample concentrations

compare to other analysts within and between labs. For example Labs W and O with

single analysts in each lab have a positive Z-score in both counts (low and High)

compare with labs N and L which consistently have a negative Z-score for their labs,

in labs with more than one analyst patterns also emerge where one analyst tend to

score higher in relation to the other/s in both counts. This is the case for example in

lab A or Lab V where one of the analysts tends to score lower than the other/s.
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5.3 Performance evaluation

On the identification exercise, most analysts exceeded the 70% overall pass mark. All
analysts performed above 90%, 2 anaysts achieved full marks (100%), 5 anaysts
99%, 3 analysts 98% and 9 analysts between 97 and 90%.

Overdl, the standard on the identification exercise was very high by al of the
participating labs and analysts.

On the enumeration exercise all analysts performed within the mean and +/-3 standard

deviations prescribed for this Intercomparison exercise.

While the analysts and labs performed within the parameters for the exercise there is
evidence of lack of reproducibility of results between and within labs and also

between analysts.

6. Conclusions and recommendations

6.1 Identification exercise

The identification exercise Bequalm 2010 was a repeat of the exercise from 2008 and
the reasons for doing this were various. One of the recommendations from the
workshop in the previous year was to shorten the Intercomparison exercise that the
exercise was becoming very long and cumbersome and that |abs felt they did not have
the amount of time required to carry out the exercise accordingly. Also, this year we
had a great amount of new entrants for the exercise, 19 analysts or roughly 50% of the
total and it was decided that a repeat of the exercise in 2008 was a good idea because
it is a basic exercise and it would not be as difficult as the quiz in 2009 for new

entrants.

The identification exercise is a good basic exercise it is however purposely biased
towards toxic species and aso towards certain groups of marine Phytoplankton,
namely Diatoms and Dinoflagellates. The exercise is a good exercise for new entrants

of the scheme and tests their basic knowledge of Phytoplankton taxonomy.



All analysts completing the exercise did exceedingly well this year with an overall

score of over 90% of correct answers for all analysts.

There were no significant differences in the way analysts answered certain questions
compared to others, they seem to answer equally well the questions on Diatoms or
questions on Dinoflagellates. Analysts did slightly better in the questions on Diatoms
compare to Dinoflagellates but not significantly.

Question 8 was the best scored question of the exercise with full marks for all

analysts.

There were a number of images which were found to be more difficult to identify than

others. These were question 4 image A and question 5 images A and B.

There were various suggestions and recommendations at the workshop with regards to

the taxonomy quiz for futurering trials.

Should the pass mark be raised for the exercise? This question arose because of the
scores achieved in the exercise. All analysts seem to be well above the 70% pass
mark, perhaps for this type of exercise the mark should be raised slightly from here,
maybe to 80 or even 90%.

Should graphics and illustrations be used in these exercises? Most participants agreed
that images should be used at all times if possible and that we should introduce other
type of images like Scanning Electron Microscopy (SEM) or Transmission Electro
Microscopy (TEM) images to show taxonomical details.

It was aso recommended that a panel of experts or advisory group should in

collaboration with the organizing lab review and to some extend certify or validate the

exercise to make sure that the exerciseis of a good standard.
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6.2 Enumeration exercise

Anaysts in this Intercomparison exercise had to count 6 samples at two cell
concentrations. There were 3 replicate counts for each cell concentration. One cell

concentration was low and the other high.

The analysed data demonstrates that there is no evidence of learning effects
between replicates at low or high cell concentrations.

Most analysts chose different sub-sample volumes to analyse their low density
samples, these were either 10ml or 25ml aliquots. Independently of the volume
used, most analysts decided to use a Whole Chamber (WC) counting strategy for

the low density samples

The data suggests that there are differences in the mean concentration between 10
and 25ml sub-sample volumes but that this difference is not significant. The
Standard deviation of results for the 25ml sub-sample is smaller suggesting that

the variation is smaller in 25ml sample volumes at this cell concentration.

On the high density samples analysts as well as using 10 or 25ml sub-samples,
they also chose different counting strategies. The main counting strategies used at

these volumes were Whole Chamber (WC) and Transect (TR) counts.

The results obtained suggest that there are significant differences in the mean
concentration between 10 and 25ml sub-sample volumes and between TR and WC
counting strategies. This difference is significantly larger in 10ml than in 25ml

sub-samples and larger again in TR than in WC counting strategies.

However, all analysts performed within the mean +/- 3 SD of al the results, both
for the low and high density samples. The variability is larger at the higher cell
concentration. Is this variability acceptable? What is the desirable variability for a
given cell concentration? Should we have set values based on experience?

46



Results of the high concentration samples by volume sub-sampled or counting
strategies are significantly different. Should protocols based on experience be set
in terms of the volume sub-sample and the cell counting strategy depending on the
concentration of the samples?

The bias test using the hypothesised values against the Low and High cell
concentrations show that all the values are below zero. This indicates that method
effects tend to underestimate the final cell concentration on al samples
independently of the volume and the counting strategy used. This would suggest
that there are other methodology effects that potentially have an influence in this
underestimation.

While the bias is larger at the high cell concentration compare to the bias at the

low concentration both bias are still comparable as a Z-score.

Since the test method tends to undererestimate by as much as 30% the
hypothesized values, should correction factors be introduced for this method? or
How could we minimised these method effects? Should an expert group set up

reference values for the samples?

Severa recommendations were made at the workshop on future enumeration

exercises:

Concentration ranges on samples should work around trigger levels depending on
the toxic species studied. For example: Dinophysis spp. are more likely to be
found in small cell densities in samples and they are known to cause toxicity even
at these quantities where Pseudo-nitzschia spp. cell densities are only relevant
when they reach higher cell concentrations (50000 ¢/L). When using concentration

ranges in the samples this should be taken into account.

To avoid methodology effects caused by factors like counting strategies,
guidelines should be given as to which counting strategy should be used
depending on cell concentrations. Perhaps for high cell concentrations fields of

view or transect counts should be used instead of whole chamber cell counts.
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Samples sent to the participants should contain a larger volume to sub-sample,

100ml was suggested as a good volume size.

Overdll, participants thought it was vital that Bequalm exercises continue into the

future.
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Annex |: Participating labsin Bequalm Phytoplankton Intercomparison 2010
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Annex II: Instructionsfor phytoplankton Intercomparison PHY-ICN-10-M 11
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Form 2: Enumeration Hardcopy Results Sheet and Form 3: taxonomic quiz

must be received by the Marine Institute, Phytoplankton unit by Friday
April 16" 2010.
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Annex |1l: Detailed results of theidentification test PHY-ICN-10-M11
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Q4.

Q5.
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Q5.

Q6.

62



Q7.
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Annex IV: Workshop Agenda

BEQUALM / National Marine Biological Analytical Quality Control Scheme

Phytoplankton ring test PHY-1CN-010-M | 1

Workshop
Thursday, 27" May 2010

Instituto Tecnoloxico para o Control do Medio Marifio de Galicia: INTECMAR

09:30

10:00

11:30

12:00

13:30

14:30

15:30

16:00

Vilaxoén, Pontevedra, Spain

Agenda

Arrival toINTECMAR
M eeting in Oceanogr aphy and Phytoplankton Laboratory

Galician Monitoring Programme of the Marine Environment
Covadonga Salgado, Director INTECMAR
Auditorium

Visit to Biotoxin laboratories
Fabiola Arévalo, INTECMAR

Coffee Break

Intercalibration exercise BEQUALM 2010

Preparation of materials and methodology

| dentification exer cise resultSEnumer ation exer cise results
Statistical analysis’Conclusions

Rafael Gallardo. Marine Institute. Ireland

Lunch

Species concept on HABs monitoring
Santiago Fraga, | nstituto Espariol de
Oceanogr afia: IEOVigo, Spain

FP7 201724 PROJECT presentation

Microarraysfor the Detection of Toxic Algae:

MIDTAL

Francisco Rodriguez - Beatriz Reguera, |EO; Yolanda Pazos,
INTECMAR

Open Discussion: Future developments Bequalm
ICN 2011.
All participants

Agenda Intercomparison 2010 workshop
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Annex VI:

FORM 2_Enumeration Hardcopy results
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Describe briefly methodology

used:

Form 2: Enumeration Hardcopy results sheet
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Annex VII: Form 3: Taxonomic quiz

Form 3: TAXONOMIC QUIZ BEQUALM PHY-ICN-10-M11

QUESTION 1: The following photographs belong to the genus Dinophysis. Participants are asked to name the species and the
morphological features that the arrows are pointing at. This question is worth 60 marks. 5 marks/ species named correctly and
5 marks/ features named properly.

A. Dinophysis B. Dinophysis
Size: L: 85.0, W: 55.0 um Size: L: 65.0, W: 43.0 um
_—
(\(thesmall bulgy things)
C. Dinophysis D. Dinophysis
Size: L: 74, W: 58 um Size: L: 44.8, W: 31.2 um

.

/

E. Dinophysis F. Dinophysis
Size: L: 52.5, W: 32.5um Size: L: 95.0, W: 55.0 um




QUESTION 2: The following diagrams show the K ofoidean tabulation of two different armoured dinoflagellatesin apical
view.

This question isworth 20 marks. 10 marks/question

Y ou are asked:

1) Which armoured dinoflagellates genera do these diagrams represent? Write answer under each diagram

2) Which are the main epithecal plate differences between these two genera? Name the plates that are different and point at
them with arrows

Answer: Answer:

QUESTION 3: The following diagrams represent an armoured dinoflagellate plate structure in ventral and apical view. Could
you with the help of arrows point to the following features:
a) thel (apicd) plate
b) the6'" (pre-cingular) plate
c) theventral pore (vp)
d) thesulcal plate (sp)
Use either diagram to point to the features
(Thisquestion isworth 20 marks, 5 marks/correct feature)

Ventral view Apical view

QUESTION 4: |dentify to species level the following pictures of armoured dinoflagellates.

Cell sizeisgivenin microns, first number indicates length and second number is width of the cell.

Each correct genus answer carries 5 marks. Each correct species answer carries 5 marks. If the genus is named incorrectly, no
marks will be awarded for the species name. This question is worth 50 marks.



A.Size: L:25, W:20 pm
Name:

C. Size: L: 100, W: 105 um
Name:

D. Size: L: 47.5, W: 325 um
Name:

B. Size: L: 65, W: 30 um
Name:

second image showing plate structure

E. Size: L: 64, W: 38 um
Name:



QUESTION 5: Name the following diatoms to species level
Each correct genus answer carries 5 marks. Each correct species answer carries 5 marks. If the genus is named incorrectly, no
marks will be given for the species name. This question is worth 70 marks.

2 images of the same organism (Thisorganism doesn’t form chains, | mages show organism under going division): Size:
35um length of valvein girdleview Transapical plane
A. Name:

2 images of the same or ganism. Setae diver ge equally from the apical plane. Size: 45um Length of valvein girdle view
transapical plane

B. Name

C. Name: D. Name:
Size: 56pm Size: L: 650, W: 100 um



E. Name: F. Name:
Size: 45um Apical axis Size: 65um wide

4 images of the same or ganism. (300 pm diameter) Areolae details
G. Name:



QUESTION 6: Could you circle the odd one out?
This question is worth 15 marks



QUESTION 7: The following diagrams show a schematic picture of a Pseudo-nitzschia cell in valve and girdle view.
A) If you were to measure the "width' of a pseudo-nitzschia cell, which view would you choose to do this? (Draw aline
showing where you would measure the cell' s “width')

B) And give areason why you would choose that particular view to measure the width of the cell?
This question is worth 30 marks. 10 marks/correct answer.

C) Taking into account the answersto A and B. which of the following photographs of pseudonitzschia cells would you choose
to carry out a width measurement?



QUESTION 8: Which Genera do these diagrams of naked dinoflagellates represent?
This question is worth 35 marks. 5 marks/correct answer

OGTmMoOOwW>

Analyst code:

Date:




Annex VIII: Statement of performance certificate

Biological Effects Quality Assurancein Monitoring Programmes/
National Marine Biological Analytical Quality Control Scheme/
Marine I nstitute
STATEMENT OF PERFORMANCE
Phytoplankton Component of Community Analysis
Year 2010

Participant details:
Name of organisation:
Participant:

Year of joining:

Y ears of participation:

Statement | ssued:
Statement Number: MI-BQM-10-

Summary of results:

Results
Component Name Exercise Subcontracted Z-score (+/- 3 Sigma limits)

Low density samples High density samples
Phytoplankton PHY-ICN-10-MI1 | Marine Ingtitute

Enumeration

Results
PassMark 70% (over 90% proficient)

rtoplankton Identification | PHY-ICN-10-MI1 Marine Institute

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 al components in which the laboratory participated. See over for details.
Notes:

Details certified by:

Section Manager Senior Lab Analyst
Joe Silke (M) Rafael Salas (MI)
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