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Abstract

Interlaboratory comparison 04/2022: Benthic diatoms

Proftest SYKE carried out for the first time an interlaboratory comparison (ILC) on the identification of
benthic diatoms in lakes and rivers in spring 2022. Diatom species identification was performed from
digital photographs and videos of altogether 30 samples. There were 11 participants in this [LC.

The participants of this ILC were experienced in the identification of benthic diatoms as 82 % of the
participants received satisfactory result. There was no unsatisfactory performance. All participants iden-
tified correctly 47 % of the samples. Challenges in the identification were connected to the availability
of the newest diatom identification literature recommended for the ILC and on the use of the newest
taxon names. The used approach in the ILC showed to be suitable when epilithic diatoms are identified
for research or monitoring purposes. Warm thanks to all participants in this ILC!

Keywords: benthic diatoms, phytobenthos, lakes, running waters, species identification, interlaboratory
comparison

Tiivistelma

Vertailumittaus 04/2022: Pohjan piilevit

Proftest SYKE jérjesti keviaélld 2022 ensimmaisté kertaa pohjoisten virtavesien ja jarvien pohjien piile-
vien lajitason tunnistamisosaamisen vertailumittauksen. Vertailumittauksessa lajintunnistus tehtiin digi-
taalisista naytteistd (yhteensd 30 ndytettd) ja sithen osallistui yhteensa 11 maarittajaa.

Vertailumittauksen tulosten perusteella osallistujat olivat kokeneita pohjan piilevien lajintunnistuksessa,
silld osallistuneista 82 % ylsi hyviksyttdvddn tulokseen (90 % taksoneista oikein mééritetty). Yhtéén ei-
hyvéksyttiavaa suoritusta ei ollut. Kaikki osallistujat tunnistivat taksonit oikein 47 % néytteista. Tunnis-
tuksen haasteet liittyivat vertailumittauksessa suositellun uusimman pohjan piileviin liittyvan maéaritys-
kirjallisuuden seké taksonien uusimpien nimien kéyttoon. Vertailumittauksessa kaytetty menettelytapa
osoittautui sopivaksi kivien paalla esiintyvien piilevien tunnistamisessa tutkimuksia tai seurantoja var-
ten. Kiitos vertailumittauksen osallistujille!

Asiasanat: pohjan piilevat, paallyslevat, jarvet, virtavedet, lajintunnistus, laboratorioiden vélinen vertai-
lumittaus

Sammandrag

Jamforelse mellan laboratorier 04/2022: Bentiska kiselalger

I varen 2022 genomforde Proftest SYKE for forsta gangen en jamfoérelse mellan laboratorier, som om-
fattade artbestamningen av bentiska kiselalger i norra vattendrag och sjobottnar. I jamforelse gjordes
artbestdmning fran digitala prover (totalt 30 prover). Denna jamférelse hade totalt 11 deltagarna.

Baserat pa resultaten av jaimforelse hade deltagarna erfarenhet av artbestimning av kiselalger, d& 82 %
av deltagarna uppnadde acceptabla resultat (90 % av taxan korrekt identifierade). Det var ingen otill-
fredsstillande prestation. Alla deltagare identifierade korrekt taxa i 47 % av proverna. Utmaningarna
med identifieringen var relaterade till anvindningen av den senaste bestémningslitteraturen av kiselalger
och de senaste namnen pé de taxa som rekommenderades for den jamforelsen. Den procedur som an-
véandes vid den hédr jamforelse mellan laboratorier visade sig vara lamplig for att identifiera epilitiska
kiselalger i1 forsknings- eller 6vervakningssyfte. Ett varmt tack till alla deltagarna i testet!

Nyckelord: bentiska kiselalger, fytobentos, sjoar, rinnande vatten, artbestimning, jamforelse mellan la-
boratorier
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1 Introduction

Proftest SYKE carried out for the first time an interlaboratory comparison (ILC) on the identification of
benthic diatoms in spring 2022 (DIATOM 04/2022). Diatom species identification was performed from
digital photographs and videos. In this ILC, the identification skills regarding benthic epilithic diatom
species from northern running waters and lakes were evaluated.

This interlaboratory comparison was organized to assess the proficiency and reliability of professional
and semi-professional identification of benthic diatom taxa routinely encountered in biomonitoring of
boreal lakes and rivers. The test material included taxa used in ecological status assessments following
the requirements of the EU Water Framework Directive (WFD).

The ILC is in line with the WFD's demand for quality assurance of biological data and SYKE's aim to
broaden the scope of its accredited methods towards biological proficiency testing. As taxonomic identi-
fication of benthic diatoms is routinely done only by a single analyst, Proftest SYKE conducted the ben-
thic diatom interlaboratory comparison for individual taxonomists rather than the organization they rep-
resent. Therefore, participants received personal participation certificates indicating the percentage of
correctly identified taxa for the ILC.

Finnish Environment Institute (SYKE) is appointed National Reference Laboratory in the environmental
sector in Finland. The duties of the reference laboratory include providing proficiency tests and interla-
boratory comparisons for analytical laboratories and other producers of environmental information. This
ILC has been carried out under the scope of the SYKE reference laboratory and it provides an external
quality evaluation between laboratory results, and mutual comparability of analytical reliability. This is
important in order to harmonize the identification skills of various laboratories, and thus increase the
coherence of environmental data analyzed. The ILC was carried out in accordance with the international
standard ISO/IEC 17043 [1] and applying ISO 13528 [2] and [UPAC Technical report [3]. Proftest
SYKE is accredited by the Finnish Accreditation Service as a proficiency testing provider (PTO1,
ISO/IEC 17043, www.finas.fi/sites/en). The organizing of this ILC is not included in the accreditation
scope of Proftest SYKE.

2 Organizing the interlaboratory comparison

2.1 Responsibilities

Organizer

Proftest SYKE, Finnish Environment Institute SYKE, Laboratory Centre
Mustialankatu 3, FI-00790 Helsinki, Finland

Phone: +358 295 251 000, Email: proftest@syke.fi

The responsibilities in organizing the interlaboratory comparison

Riitta Koivikko coordinator

Mirja Leivuori substitute for coordinator
Keijo Tervonen technical assistance
Markku Ilmakunnas technical assistance

Sari Lanteri technical assistance

Proftest SYKE DIATOM 04/2022 9
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Analytical experts
Annika Vilmi SYKE, Freshwater center
Satu Maaria Karjalainen SYKE, Freshwater center

2.2 Participants

The ILC was aimed at consultants, environmental authorities, and other experts on benthic diatoms. In
total 11 experts participated in this ILC (Appendix 1).

2.3 Test material and delivery

The test material comprised of benthic epilithic diatom species that occur in northern running waters
and lakes. Identification of benthic epilithic diatoms was done from digital photos and video material.
Sample preparation was done in SYKE Freshwater center. In total there were 93 photographs and 41
videos comprising altogether 30 samples, and the number of photographs and videos of taxa varied 2—5
and 1-2, respectively. The photographs of the samples are summarized in Appendix 2 (the resolution is
lower than in the original photographs).

The test material was delivered via online file transfer service on 19 April 2022. The results were to be
reported at the latest on 27 May 2022 and the participants delivered the results accordingly. The prelimi-
nary results report was delivered to the participants via email on 17 June 2022.

2.4 Processing the data

In the given instructions for the ILC it was recommended to use the latest literature and new taxonomic
publications in the identification of benthic diatoms [4—19]. Taxon identification was scored from 0 to 1,
where 0 is the wrong taxon and 1 is the name of the taxon according to Table 1. In the evaluation, the
taxon was approved, i.e. it received one point also in the following cases:

- if the taxon name in the Table 1 was in the comments, even though the column “Taxon name” in
the result sheet had an old name i.e. synonym

- the taxon had a typo or typos
- even if the variation name is omitted (when the variation name was the same as the species name)

- even if a variation or subspecies corresponding to the species name has been added to the species
name

- in the taxon Karayevia suchtlandtii, the genus Kolbesia was accepted because it is mentioned as
the most recent name in Lange-Bertalot, Hofmann, Werum & Cantonati (2017) [15], although the
genus Kolbesia is questionable in this species (see https://diatom.ansp.org/nawqa/pdfs/Fifteenth
NAWQA Workshop.pdf).

The use of a synonym for a taxon in the Table 1 resulted 0.75 points. By following the latest literature
for identification of benthic diatoms, one stays involved in taxonomic changes, such as the division of a
taxon into new species.

If a taxon was assigned to a genus level, then a correctly determined genus received 0.5 points.

The participant overall result is considered satisfactory, if the participant identifies correctly 90 % of the
species (Table 2).
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Table 1. Taxons in the samples for the interlaboratory comparison DIATOM 04/2022. The approved
taxon name is in accordance with the latest publications which were recommended taxonomic
literature in the ILC and presented in the bibliography [4-19]. In addition, the reference of au-
thorship for each taxon is presented among the bibliography [20-44].

(Kolbesia suchlandtii)

Sample | Benthic diatom taxon Authors
1 Encyonopsis subminuta Krammer & Reichardt 1997 [7]
2 Eucocconeis laevis (@strup) Lange-Bertalot 1999 [35]
3 Rossithidium pusillum (Grunow) Round & Bukhtiyarova 1996 [40]
4 Cavinula jaernefeltii (Hustedt) D.G. Mann & A.J. Stickle 1990 [41]
5 Skabitschewskia peragalloi (Brun & Héribaud) Kulikovskiy & Lange-Bertalot 2015 [31]
6 Skabitschewskia oestrupii (Cleve-Euler) Kulikovskiy & Lange-Bertalot 2015 [31]
7 Nupela impexiformis (Lange-Bertalot) Lange-Bertalot 1999 [34]
8 Karayevia laterostrata (Hustedt) Bukhtiyarova 1999 [23]
9 Cavinula pseudoscutiformis (Hustedt) D.G. Mann & A.J. Stickle 1990 [41]
10 Psammothidium rossii (Hustedt) Bukhtiyarova & Round 1996 [24]
1 Karayevia suchlandtii §Hustedt) Bukhtiyarova 1999 [23]

(Hustedt) J.C.Kingston 2000) [29]

12 Platessa oblongella

(Dstrup) C.E. Wetzel, Lange-Bertalot & Ector 2017 [43]

13 Brachysira neoexilis

Lange-Bertalot 1994 [18]

14 Brachysira brebissonii

Ross 1986 [28]

15 Kobayasiella parasubtilissima

(H.Kobayasi & Nagumo) Lange-Bertalot 1999 [33]

16 Reimeria sinuata

(Greogory) Kociolek & Stoermer 1987 [30]

17 Fragilaria gracilis @strup 1910 [44]
18 Chamaepinnularia mediocris (Krasske) Lange-Bertalot 1996 [17]
19 Encyonema neogracile (var. neogracile) Krammer 1997 [7]

20 Eunotia incisa

W. Smith. ex W. Gregory 1854 [26]

21 Mayamaea permitis

(Hustedt) K. Bruder & Medlin 2008 [22]

22 Sellaphora saugerresii

(Desmaziéres) C.E. Wetzel & D.G. Mann 2015 [19]

23 Navicula cryptocephala

Kiitzing 1844 [32]

24 Rossithidium anastasiae

(Kaczmarska) Potapova 2012 [38]

25 Fallacia vitrea

(Dstrup) D.G. Mann 1990 [41]

26 Gomphonema coronatum

Ehrenberg 1840 [25]

27 Encyonopsis descripta

(Hustedt) Krammer 1997 [8]

28 Gomphonema varioreduncum

Jiittner et al. 2013 [5]

29 Navicula rhynchocephala

Kiitzing 1844 [32]

30 Encyonopsis falaisensis

(Grunow) Krammer 1997 [8]

Table 2. The criteria for performance evaluation.

Criterion Performance
290 % Satisfactory
80-90 % Questionable

<80 % Unsatisfactory
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3 Results and discussion

The correct identifications of the taxa present in the samples are given in the Table 1 and the summary
of the participant results is presented in Table 3. The results and the performance of each participant are
presented in Appendix 3.

Table 3 shows the share of participants’ correct results in this interlaboratory comparison. In total, 82 %
of the participants received satisfactory result.

Table 3. The summary of the results in the interlaboratory comparison DIATOM 04/2022.

Participant Points % Result
1 271.5 91.7 Satisfactory 290 %
2 30 100 Satisfactory 290 %
3 275 91.7 Satisfactory 290 %
4 27.75 92.5 Satisfactory 290 %
5 255 85.0 Questionable 80-90 %
6 29 96.7 Satisfactory =90 %
7 255 85.0 Questionable 80-90 %
8 27.25 90.8 Satisfactory 290 %
9 30 100 Satisfactory 290 %
10 29 96.7 Satisfactory =90 %
11 28.75 95.8 Satisfactory 290 %

Average points for each sample are shown in Figure 1. All participants identified correctly 47 % of the
samples (1 point as the average result). According to the Figure 1 the most challenging sample to iden-
tify was the sample 7, which had the lowest average score for correct identification. The sample 7,
Nupela impexiformis (Lange-Bertalot) Lange-Bertalot 1999 [34] (synonym Achnanthes impexiformis
Lange-Bertalot 1989 [16]), was commonly misidentified as Achnanthes impexa Lange-Bertalot 1989
[16]. These species look very much alike when frustule’s shape and dimensions are viewed. However,
there are clear differences between the species. N. impexiformis has a large, asymmetrical central area,
which reaches valve margin on one side. A. impexa has a distinctive stigma in the rapheless valve [16].

In the sample 15 Kobayasiella parasubtilissima (H. Kobayasi & Nagumo) Lange-Bertalot 1999 [33]
was mistaken to be Kobayasiella micropunctata (Germain) Lange-Bertalot 1999 [33]. K. parasubtilis-
sima is longer than K. micropunctata, thus length-to-width ratio ranges from 6.0 to 9.3 and from 4.9 to
6.0, respectively [20, 21].

In the sample 24 Rossithidium anastasiae (Kaczmarska) Potapova 2012 [38] was mistaken to be
Achnanthidium crassum (Hustedt) Potapova & Ponader 2004 [38]. However, R. anastasiae is generally
longer (12-26 um) than A. crassum (7.3-19.6 pum). The valves of R. anastasiae have uniseriate and
slightly radiate striae and stria density of 24-29 in 10 cm [37], whereas A. crassum has striae that is par-
allel to barely radiate at mid-valve and radiate at the ends: stria density at mid-valve is 20-24 in 10 c¢m,
and in rapheless valve 35-40 in 10 um at the ends [36].

In the sample 27 Encyonopsis descripta (Hustedt) Krammer 1997 [8] was mistaken to be E. cesatii
(Rabenhorst) Krammer 1997 [8]. Even if they have partly overlapping valve dimensions and striae den-
sity, they have also clear differences. For example, their apices are distinctively different: E. descripta
has capitate apices whereas E. cesatii has narrow rostrate to subrostrate apices ([8].

12 Profiest SYKE DIATOM 04/2022



Gomphonema varioreduncum Jiittner, Ector, E. Reichardt, Van de Vijver & E.J. Cox 2013 [5] in the
sample 28 was mistaken to be G. exilissimum (Grunow) Lange-Bertalot & E. Reichardt 1996 [17] or G.
sarcophagus W. Gregory 1856 [27]. Jiittner et al. [5] brought up the asymmetrical valve shape of G.
varioreduncum, which clearly differs from G. exilissimum. The latter is symmetrical or only very
slightly asymmetrical about the apical axis and has mostly subcapitate head poles [5]. In addition, G.
exilissimum is also usually larger than G. varioreduncum (length/width: 20.9-39.2 pm/4.3-5.9 um ver-
sus 13.5-28.4 pm/4.1-5.2 um) [5]. G. sarcophagus is larger and wider (27-38 um/5—7um [42] than G.
varioreduncum. In addition, the striae of G. sarcophagus are much coarser (in coarse valve 6—8 in 10
um and in fine valve 11-14 in 10 um [42] than that of G. varioreduncum (14—18 in 10 um near valve
centre and 16-20 in 10 um near apices [5].

Sample 1. Encyonopsis subminuta I ——
Sample 2. Eucocconeis laevis

Sample 3. Rossithidium pusillum

Sample 4. Cavinula jaernefeltii

Sample 5. Skabitschewskia peragalloi
Sample 6. Skabitschewskia oestrupii
Sample 7. Nupela impexiformis

Sample 8. Karayevia laterostrata

Sample 9. Cavinula pseudoscutiformis
Sample 10. Psammothidium rossii
Sample 11. Karayevia suchlandtii (Kolbesia suchlandii)
Sample 12. Platessa oblongella

Sample 13. Brachysira neoexilis

Sample 14. Brachysira brebissonii
Sample 15. Kobayasiella parasubtilissima
Sample 16. Reimeria sinuata

Sample 17. Fragilaria gracilis

Sample 18. Chamaepinnularia mediocris

Benthic diatom taxon

Sample 19. Encyonema neogracile (var. neogracile)
Sample 20. Eunotia incisa

Sample 21. Mayamaea permitis

Sample 22. Sellaphora saugerresii
Sample 23. Navicula cryptocephala
Sample 24. Rossithidium anastasiae
Sample 25. Fallacia vitrea

Sample 26. Gomphonema coronatum
Sample 27. Encyonopsis descripta
Sample 28. Gomphonema varioreduncum
Sample 29. Navicula rhynchocephala

Sample 30. Encyonopsis falaisensis

o
o
[V
e
'S
o
o
o
o
—

Average scoresin theILC

Figure 1. Average scores in the ILC for each sample. Sample with the average score 1 denotes that all
participants identified the sample correctly.
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Recommendations of the organizer:

- It is strongly recommended to use the latest literature and new taxonomic publications in the
identification of benthic diatoms. The laboratory should have at least the literature recom-
mended in ILC. In addition, participation in taxonomic seminars and workshops and/or follow-
ing taxonomic publications ensures up-to-date identification skills.

4 Feedback from the interlaboratory comparison

The feedback from the ILC is shown in Appendix 4. The comments from the participants mainly dealt
with the accepted taxon names and their synonyms, and with their respective scores. In the provider re-
plies, the importance to use the recommended identification literature and thus the newest taxa name
was emphasized. As the provider does not know the literature used in each laboratory, the best available
literature can only be recommended. However, the use of recommended literature will increase the level
of harmonized diatom identification of different parties. All the feedback from the ILC is valuable and
is exploited when improving the activities.

5 Conclusions

The performance evaluation of the participants was based on the identification skills and the use of lat-
est taxon names. The interlaboratory comparison showed that the participants were experienced with
diatom identification as there was not any unsatisfactory result. Most of the participants reached the
good level of the test, as only two participants were at the questionable level. Challenges for those par-
ticipants at the questionable level were either misidentification of the species and the use of synonyms
of accepted names or not being able to identify the species nor the genus. In these cases, the availability
of the literature recommended for the ILC may help the participants in species identification in the fu-
ture.

This interlaboratory comparison for benthic epilithic diatoms was now organized for the first time with
photographs and videos. It was based on 2—5 photographs and 1-2 videos from each of 30 samples, all
of which contained one taxon to be identified. This test is suitable when epilithic diatoms are identified
for research or monitoring purposes. However, this test does not evaluate the competence of making
permanent diatom slides and counting from these slides. These phases in diatom analyses are also cru-
cial for reliable results and are tested in addition to identification skills in the intercalibration exercise of
Nordic-Baltic network for benthic algae in freshwater (NorBAF).
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6 Summary

Proftest SYKE carried out for the first time an interlaboratory comparison (ILC) on the identification of
benthic diatoms in lakes and rivers in spring 2022. Diatom species identification was performed from
digital photographs and videos of altogether 30 samples. There were 11 participants in this ILC.

The participants of this ILC were experienced in the identification of benthic diatoms as 82 % of the
participants received satisfactory result. There was no unsatisfactory performance. All participants iden-
tified correctly 47 % of the samples. Challenges in the identification were connected to the availability
of the newest diatom identification literature recommended for the ILC and on the use of the newest
taxon names.

The used approach in the ILC showed to be suitable when epilithic diatoms are identified for research or
monitoring purposes. For evaluation on the competence of making permanent diatom slides and count-
ing from these slides in addition to identification skills are tested in the intercalibration exercise of Nor-
dic-Baltic network for benthic algae in freshwater (NorBAF), which can be recommended especially for
the beginners in this field as well as for the harmonization of Nordic-Baltic diatom identification.

7 Summary in Finnish

Proftest SYKE jérjesti keviélld 2022 ensimmadisté kertaa pohjoisten virtavesien ja jarvien pohjien piile-
vien lajitason tunnistamisosaamisen vertailumittauksen. Vertailumittauksessa lajintunnistus tehtiin digi-
taalisista ndytteistd (yhteensd 30 ndytettd) ja sithen osallistui yhteensa 11 maarittajaa.

Vertailumittauksen tulosten perusteella osallistujat olivat kokeneita pohjan piilevien lajintunnistuksessa,
silld osallistuneista 82 % ylsi hyviksyttavaan tulokseen (90 % taksoneista oikein méadritetty). Yhtdan
huonoa suoritusta ei ollut. Kaikki osallistujat tunnistivat taksonit oikein 47 % néytteistd. Tunnistuksen
haasteet liittyivit vertailumittauksessa suositellun uusimman pohjan piileviin liittyvin médrityskirjalli-
suuden sekd taksonien uusimpien nimien kayttoon.

Vertailumittauksessa kdytetty menettelytapa osoittautui sopivaksi kivien padlld esiintyvien piilevien tun-
nistamisessa tutkimuksia tai seurantoja varten. Patevyyden arviointia kestopreparaattien valmistami-
sessa ja niistd laskettavien piilevilajien tunnistamisessa testataan NorBAF-verkoston vertailukokeessa,
jota suositellaan erityisesti piilevdmédritystyon aloittaneille sekd pohjoiseurooppalaisen lajiméirityksen
yhtendistdmiseksi.
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Appendix 2. The photographs of the samples

Please note that the resolution here is lower than in the original photographs.
Sample |

Sample 2

Sample 3

Sample 4
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Appendix 3 (1/11)

Appendix 3. Results of each participant

*The correct taxon was given in the comments (when the synonym was given as the taxon name, see

Chapter 2.4 Processing the data).
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Participant 1
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Eucocconeis laevis 1
3 Rossithidium pusillum Achnanthes pusilla 0.75
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Planothidium peragalli 0.75
6 Skabitschewskia oestrupii Planothidium oestrupii var. oestrupii 0.75
7 Nupela impexiformis Achnanthes impexa 0
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandltii (Kolbesia suchlandtii) | Karayevia suchlandtii 1
12 Platessa oblongella Achnanthes oblongella 0.75
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile var. neogracile 1
20 Eunotia incisa Eunotia incisa 1
21 Mayamaea permitis Mayamaea atomus var. permitis 0.75
9 Sellaphora saugerresii Sellaphora seminulum
(Sellaphora saugerresii*) 1
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Achnanthidium linearioides 0.75
25 Fallacia vitrea Fallacia vitrea 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema varioreduncum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis falaisensis 1
Total: 27.5
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Participant 2
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Eucocconeis laevis 1
3 Rossithidium pusillum Rossithidium pusillum 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Skabitschewskia peragalli 1
6 Skabitschewskia oestrupii Skabitschewskia oestrupii 1
7 Nupela impexiformis Nupela impexiformis 1
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandltii (Kolbesia suchlandtii) | Karayevia suchlandtii 1
12 Platessa oblongella Platessa oblongella 1
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile var. neogracile 1
20 Eunotia incisa Eunotia incisa 1
21 Mayamaea permitis Mayamaea permitis 1
22 Sellaphora saugerresii Sellaphora saugerresii 1
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Rossithidium anastasiae 1
25 Fallacia vitrea Fallacia vitrea 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema varioreduncum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis falaisensis 1

Total:

w
o
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*The correct taxon was given in the comments (when the synonym was given as the taxon name, see

Chapter 2.4 Processing the data).
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Participant 3
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Eucocconeis laevis 1
3 Rossithidium pusillum Rossithidium pusillum 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Planothidium peragalli 0.75
6 Skabitschewskia oestrupii Planothidium oestrupii 0.75
7 Nupela impexiformis Achnanthes impexa 0
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandltii (Kolbesia suchlandtii) | Karayevia suchlandtii 1
12 Platessa oblongella Karayevia oblongella 0.75
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile var. neogracile 1
20 Eunotia incisa Eunotia incisa var. incisa 1
21 Mayamaea permitis Mayamaea atomus var. permitis 0.75
22 Sellaphora saugerresii Navicula seminulum 0.75
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Achnanthes linearioides 0.75
25 Fallacia vitrea Navicula festiva (Fallacia vitrea®) 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema varioreduncum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis falaisensis 1
Total: 275
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Participant 4
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Eucocconeis laevis 1
3 Rossithidium pusillum Rossithidium pusillum 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Skabitschewskia peragalloi 1
6 Skabitschewskia oestrupii Skabitschewskia oestrupii 1
7 Nupela impexiformis Nupela impexiformis 1
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandltii (Kolbesia suchlandtii) | Karayevia suchlandtii 1
12 Platessa oblongella Platessa oblongella 1
13 Brachysira neoexilis Brachysira neoxilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasia micropunctata 0
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile 1
20 Eunotia incisa Eunotia incisa var. incisa 1
21 Mayamaea permitis Mayamaea atomus var. permitis 0.75
22 Sellaphora saugerresii Sellaphora saugerresii 1
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Achnanthidium crassum 0
25 Fallacia vitrea Fallacia vitrea 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema varioredunkum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis failaisensis 1

Total:

27.75
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Participant 5
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Achnanthes laevis var. lagvis 0.75
3 Rossithidium pusillum Rossithidium pusillum 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Achnanthes peragalli 0.75
6 Skabitschewskia oestrupii Achnanthes oestrupii var. oestrupii 0.75
7 Nupela impexiformis Achnanthes impexiformis 0.75
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Navicula pseudoscutiformis 0.75
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandltii (Kolbesia suchlandtii) | Karayevia suchlandtii 1
12 Platessa oblongella Karayevia oblongella 0.75
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii ssp. Brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella micropunctata 0
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile 1
20 Eunotia incisa Eunotia incisa 1
21 Mayamaea permitis Mayamaea atomus var. permitis 0.75
22 Sellaphora saugerresii Navicula seminulum 0.75
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Achnanthes linearioides 0.75
25 Fallacia vitrea Navicula festiva 0.75
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema sarcophaqus 0
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis falaisensis 1
Total: 255
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Participant 6
Sample | Benthic diatom taxon Participant result Points

1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Eucocconeis lagvis 1
3 Rossithidium pusillum Achnanthidium pusillum

(Rossithidium pusillum®) 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Skabitschewskia peragalloi 1
6 Skabitschewskia oestrupii Skabitschewskia oestrupii 1
7 Nupela impexiformis Nupela impexiformis 1
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandtii (Kolbesia suchlandtii) | Karayevia suchlandtii 1
12 Platessa oblongella Platessa oblongella 1
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile 1
20 Eunotia incisa Eunotia incisa 1
21 Mayamaea permitis Mayamaea permitis 1
22 Sellaphora saugerresii Sellaphora saugerresii 1
23 Navicula cryptocephala Navicula cryptocephala 1

Rossithidium anastasiae Achnanthidium anastasiae

24 g )

(Rossithidium anastasiae*) 1
25 Fallacia vitrea Fallacia vitrea 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis cesatii 0
28 Gomphonema varioreduncum Gomphonema varioreduncum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis falaisensis 1

Total: 29

*The correct taxon was given in the comments (when the synonym was given as the taxon name, see

Chapter 2.4 Processing the data).
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Participant 7
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta - 0
2 Eucocconeis laevis Eucocconeis laevis 1
3 Rossithidium pusillum Achnantidium rivulare 0
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Skabitschewskia peragalli 1
6 Skabitschewskia oestrupii Skabitschewskia oestrupii 1
7 Nupela impexiformis Nupela impexiformis 1
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandtii (Kolbesia suchlandtii) | Kolbesia suchlandtii 1
12 Platessa oblongella Platessa oblongella 1
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile var. neogracile 1
20 Eunotia incisa Eunotia incisa 1
21 Mayamaea permitis Mayamaea permitis 1
22 Sellaphora saugerresii Sellaphora saugerresii 1
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Rossithidium anastasiae 1
25 Fallacia vitrea Fallacia vitrea 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Cymbopleura sp. 0
28 Gomphonema varioreduncum Gomphonema exilissimum 0
29 Navicula rhynchocephala Navicula rhyncocephala 1
30 Encyonopsis falaisensis Encyonopsis sp. 0.5
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Participant 8
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Eucocconeis laevis 1
3 Rossithidium pusillum Rossithidium pusillum 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Planothidium peragallii 0.75
6 Skabitschewskia oestrupii Planothidium oestrupii 0.75
7 Nupela impexiformis Achnanthes impexa 0
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandltii (Kolbesia suchlandtii) | Karayevia suchlandtii 1
12 Platessa oblongella Karayevia oblongella 0.75
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile var. neogracile 1
20 Eunotia incisa Eunotia incisa var. incisa 1
21 Mayamaea permitis Mayamaea atomus var. permitis 0.75
22 Sellaphora saugerresii Navicula seminulum 0.75
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Achnanthes linearioides 0.75
25 Fallacia vitrea Navicula festiva 0.75
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema varioreduncum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis falaisensis 1
Total: | 27.25
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Participant 9
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Eucocconeis laevis 1
3 Rossithidium pusillum Rossithidium pusillum 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Skabitschewskia peragalli 1
6 Skabitschewskia oestrupii Skabitschewskia oestrupii 1
7 Nupela impexiformis Nupela impexiformis 1
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandtii (Kolbesia suchlandtii) | Kolbesia suchlandtii 1
12 Platessa oblongella Platessa oblongella 1
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile 1
20 Eunotia incisa Eunotia incisa 1
21 Mayamaea permitis Mayamaea permitis 1
22 Sellaphora saugerresii Sellaphora saugerresii 1
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Rossithidium anastasiae 1
25 Fallacia vitrea Fallacia vitrea 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema varioreduncum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis falaisensis 1
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Participant 10
Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Eucocconeis laevis 1
3 Rossithidium pusillum Rossithidium pusillum 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Skabitschewskia peragalli 1
6 Skabitschewskia oestrupii Skabitschewskia oestrupii 1
7 Nupela impexiformis Nupela impexiformis 1
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandltii (Kolbesia suchlandtii) | Karayevia suchlandtii 1
12 Platessa oblongella Platessa oblongella 1
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimaria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile 1
20 Eunotia incisa Eunotia incisa 1
21 Mayamaea permitis Mayamaea permitis 1
22 Sellaphora saugerresii Sellaphora saugerresii 1
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Rossithidium anastasiae 1
25 Fallacia vitrea Fallacia vitrea 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema varioreduncum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1
30 Encyonopsis falaisensis Encyonopsis cesatii 0

Total:

N
©
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Participant 11

Sample | Benthic diatom taxon Participant result Points
1 Encyonopsis subminuta Encyonopsis subminuta 1
2 Eucocconeis laevis Achnanthes laevis v. laevis 1
3 Rossithidium pusillum Rossithidium pusillum 1
4 Cavinula jaernefeltii Cavinula jaernefeltii 1
5 Skabitschewskia peragalloi Skabitschewskia peragalli 1
6 Skabitschewskia oestrupii Skabitschewskia oestrupii 1
7 Nupela impexiformis Achnanthes impexa 0
8 Karayevia laterostrata Karayevia laterostrata 1
9 Cavinula pseudoscutiformis Cavinula pseudoscutiformis 1
10 Psammothidium rossii Psammothidium rossii 1
11 Karayevia suchlandtii (Kolbesia suchlandtii) | Kolbesia suchlandtii 1
12 Platessa oblongella Platessa oblongella 1
13 Brachysira neoexilis Brachysira neoexilis 1
14 Brachysira brebissonii Brachysira brebissonii 1
15 Kobayasiella parasubtilissima Kobayasiella parasubtilissima 1
16 Reimeria sinuata Reimeria sinuata 1
17 Fragilaria gracilis Fragilaria gracilis 1
18 Chamaepinnularia mediocris Chamaepinnularia mediocris 1
19 Encyonema neogracile (var. neogracile) Encyonema neogracile 1
20 Eunotia incisa Eunotia incisa 1
21 Mayamaea permitis Mayamaea permitis 1
22 Sellaphora saugerresii Sellaphora saugerresii 1
23 Navicula cryptocephala Navicula cryptocephala 1
24 Rossithidium anastasiae Rossithidium anastasiae 1
25 Fallacia vitrea Fallacia vitrea 1
26 Gomphonema coronatum Gomphonema coronatum 1
27 Encyonopsis descripta Encyonopsis descripta 1
28 Gomphonema varioreduncum Gomphonema varioreduncum 1
29 Navicula rhynchocephala Navicula rhynchocephala 1

30 Encyonopsis falaisensis Cymbella falaisensis cf. 0.75

Total: | 28.75
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Appendix 4. Feedback from the interlaboratory comparison

Feedback from the participants

Please note that all feedback is not reproduced here word for word but has been shortened.

Participant | Comments from the participants Action / Proftest SYKE
1 In the given instructions the organizer did not in- | In the given instructions for the ILC (information
form the participants that the use of old taxo- and sample letters) the organizer recommended
nomic name would reduce the points. Therefore, | to use the latest literature as well as new taxo-
the participant used the available literature. Itis | nomic publications for the identification of benthic
not according to the given instructions that the | diatoms.
synonyms were not fully accepted. As the provider does not know the literature used
in each laboratory, the best available literature
The criteria for scoring the data should have can only be recommended. Therefore, the im-
been given beforehand, especially the criteria portance to use the recommended identification
related to the use of synonyms. Further, the offi- | literature and thus the newest taxa name was
cial list of names and synonyms should be avail- | emphasized. The use of recommended literature
able. will increase the level of harmonized diatom iden-
tification of different parties.
This ILC was organized for the first time and,
therefore, only the criterion for good (satisfactory)
overall result was given beforehand.
The author(s) should be mentioned in the The authors are mentioned in the final report,
Table 1. Table 1.
If possible, in future there could be a table in- The accepted synonyms can be seen from the ta-
cluding all the accepted synonyms. bles in Appendix 3. The more challenging syno-
nyms are discussed in Chapter 3
In the preliminary results report the results of The results and performance of each participant
each participant for all samples were not shown. | are presented in the final report, Appendix 3.
Thank you for the remark and the organizer will
consider including the information in future al-
ready into the preliminary results report.
The technical execution of the ILC with the pho- | Thank you for the positive feedback.
tographs and videos worked well.
2,9 The link to the online file transfer service did not | The link was fixed, and the participants were in-
work. formed.
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Participant

Comments from the participants

Action / Proftest SYKE

3

The given instructions especially for the use of
synonyms was inadequate.

In the given instructions for the ILC (information
and sample letters) the organizer recommended
to use the latest literature as well as new taxo-
nomic publications for the identification of benthic
diatoms.

As the provider does not know the literature used
in each laboratory, the best available literature
can only be recommended. Therefore, the im-
portance to use the recommended identification
literature and thus the newest taxa names was
emphasized. The use of recommended literature
will increase the level of harmonized diatom iden-
tification of different parties.

This ILC was organized for the first time and,
therefore, only the criterion for good (satisfactory)
overall result was given beforehand.

New database for benthic diatoms is under devel-
opment and, in future, the newest taxon will be
available for the professionals via this database.

11

In the given instructions for the ILC it was rec-
ommended to use the latest literature as well as
new taxonomic publications for the identification
of benthic diatoms. This should have been more
clearly emphasized and not as a recommenda-
tion.

The participant used old name for some sam-
ples as the description was crucial for identifica-
tion.

The participant noticed only after the publication
of the preliminary results that one of the listed
references, Freshwater benthic diatoms of cen-
tral Europe (2017), has two versions from the
same year.

As the provider does not know the literature used
in each laboratory, the best available literature
can only be recommended. Therefore, the im-
portance to use the recommended identification
literature and thus the newest taxa name was
emphasized. The use of recommended literature
will increase the level of harmonized diatom iden-
tification of different parties.

This ILC was organized for the first time and,
therefore, only the criterion for good (satisfactory)
overall result was given beforehand.

New database for benthic diatoms is under devel-
opment and, in future, the newest taxon will be
available for the professionals via this database.

Achnanthes impexa/ impexiformis is described
as inseparable, and both Finnish and Swedish
listings are using the name impexa.

Swedish taxa list defines Achnanthes impexa and
Nupela (Achnanthes) impexiformis as separate
species. The Finnish listing has not been in use
anymore (thus it has been removed from the
Biological monitoring methods webpage).

40 Proftest SYKE DIATOM 04/2022




o

SY KE

ISBN 978-952-11-5528-4 (PDF)
ISSN 1796-1726 (online)

Yy
>
3.
%)
>
m
>
<
=
o
>
3
o
S
(ol
5
(%]
=
(=)
c
(=g
o




	1 Introduction
	2 Organizing the interlaboratory comparison
	2.1 Responsibilities
	2.2 Participants
	2.3 Test material and delivery
	2.4 Processing the data

	3 Results and discussion
	4 Feedback from the interlaboratory comparison
	5 Conclusions
	6 Summary
	7 Summary in Finnish
	References
	Appendices
	Sivu 9.pdf
	1 Introduction
	2 Organizing the interlaboratory comparison
	2.1 Responsibilities





