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1 Indledning

Oparbejdning af prgver af bentiske kiselalger indsamlet i sger og vandlgb i henhold til denne
anvisning har til formal at beskrive artssammensatningen og den relative forekomst af de
enkelte arter i prgven. Resultaterne skal, jfr. vandrammedirektivet, anvendes til beregning af
en indeksveerdi for de bentiske kiselalger.

Metoden er baseret pa DS/EN 13946:2014 "Water Quality — Guidance standard for the routine
sampling and pre-treatment of benthic diatoms from rivers" samt retningslinjer fra Gina
Henderson, Henderson Ecology, UK og Amelie Jarlman, Jarlman Konsult AB, Lund, Sverige.

Metode til indsamling af prgver af bentiske kiselalger i henholdsvis sger og vandlgb beskrives i
TA S18 og TA V21 som findes pa fglgende link:
https://bios.au.dk/forskningraadgivning/fagdatacentre/ferskvand/
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2 Metode

Alle individer af bentiske kiselalger i prgven skal bestemmes til artsniveau. Hvis dette ikke er
muligt, kan der undtagelsesvist bestemmes til en gruppe af arter eller til slaegtsniveau (se
2.3.6). Arsagen til krav om dette detaljeniveau er, at indeks bygger pa forekomsten af arter og
en specifik indikatorveerdi for den enkelte art.

De anvendte indsamlingsmetoder (jfr. TA S18 og TA V21) har ikke til formal, og ger det heller
ikke muligt, at bestemme taetheden af de bentiske kiselalger.

OBS! Vaer opmaerksom pd, at der anvendes potentielt sundhedsskadelige stoffer og at arbejdet
skal foregd under hensyntagen til gaeldende regler for disse.

2.1 Udstyr

Liste over udstyr

Vandbad

Stinkskab

Kogeplade

Pincet

Kgkkensigte (maskestgrrelse ca. 0,5 mm)
Glasskal

Flaske/beholder med lag af samme stgrrelse som prgvetagningsflasken
Tragt, der passer til flasken
Pasteurpipetter og sugebold

Plastikvials med lag

Engangspipetter

Pipette (Finn pipette)

Metalbakke til tgrring af prgver

Mikroskop (minimum 100x forstgrrelse under forudsatning af 10x okkular) med
olieimmersionslinse, Nomarski interferens og/eller fasekontrast

Evt. centrifuge (kapacitet 1200 omdr/min) og centrifugergr i plast

Evt. prgveglas med lag, 10-15 ml med tilhgrende lag, hvis centrifuge ikke anvendes
Varmefast holder til centrifugergr/proveglas

Hydrogenperoxid (H,0,) 30 %

Evt. saltsyre (HCl) 50% - anvendes hvis der findes jernforbindelser i prgven
Evt. NH;(1-2% - anvendes, hvis der er mange lerpartikler i prgven)
Daekglas

Objektglas

Alkohol/opvaskemiddel

Naphrax (“mounting agent”)

Lugol til genfiksering af prgverest

Bestemmelseslitteratur — se bilag 6.1
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NB! Hvis der vaelges en anden oprensningsmetode (se nedenfor) end den her beskrevne, skal
udstyrslisten evt. justeres — se DS/EN 13946.

2.2 Procedure

Ud fra de indsamlede prgver produceres mikroskopslides (praeparater), som efterfglgende
anvendes til identifikation af kiselalgerne og opteelling af disse.

2.2.1 Vigtige generelle bemaerkninger

Under alle arbejdsgange skal muligheden for kontaminering af prgverne undgas. Glas- og
metaludstyr skal derfor renggres meget grundigt mellem hver prgve. Brug engangsplastikvials
med |3g og engangspipetter, og kassér dem efter brug. Brug separate pipetter til hver prgve.
Laeg i videst muligt omfang lag pa prgven. Undga at praeparere prgver fra forskellige stationer
samtidig. Husk at maerke alle flasker/vials/rgr/objektglas m.m. omhyggeligt. Genfiksér og gem
altid prgveresten.

2.2.2 Sedimentation

De indsamlede lugol-konserverede prgver kontrolleres for grove planterester eller lignende.
Disse fjernes umiddelbart fra prgverne, hvorefter prgven, hvis der fortsat er planterester eller
lignende, haeldes gennem en kgkkensigte (maskestgrrelse ca. 0,5 mm) og ned i en beholder,
der kan lukkes med et 1ag. Beholderen lukkes, og prgven hensaettes til sedimentation i mindst
48 timer. Supernatanten (dvs. vaesken der ligger over det sedimenterede materiale)
dekanteres fra, uden at det sedimenterede materiale ophvirvles. Kontrollér, at der ikke er
kiselalger i supernatanten. Hvis det alligevel er tilfaeldet, skal supernatanten heldes tilbage, og
processen skal gentages. | stedet for sedimentation kan prgven centrifugeres.

2.2.3 Forelgbig undersggelse

Efter frahaeldning af supernatanten haeldes prgven i et plastikglas og der fyldes op med
ionbyttet/destilleret vand til ca. 3/4 af glassets samlede volumen. Glasset lukkes med et &g og
homogeniseres ved omrystning. Et par draber udtages til forelgbig mikroskopisk undersggelse,
med henblik pa at finde den mest hensigtsmaessige fortynding (der skal optzellesi alt ca. 400
kiselalgeskaller evt. mere — se afsnit 2.2.5 og 2.2.6). Algetaetheden vurderes, og det noteres,
hvis der f.eks. er mange tomme eller gdelagte kiselalgeskaller i prgven. NB! Prgveresten skal
gemmes ifglge aftale med Miljgstyrelsen, sa husk at genfiksere og maerke prgven, nar
delprgven til bearbejdning er udtaget.

2.2.4 Oprensning af prgve

Prgven rystes igen, og en delprgve pa 5 ml overfgres til et centrifugergr. Centrifugergret fyldes
med ionbyttet/destilleret vand, og preven centrifugeres i 4 min ved 1200 omdr/min. Efter
centrifugeringen skal der vaere en synlig maengde materiale tilbage pa bunden af rgret. Hvis
der ikke er tilstreekkeligt materiale, suges supernatanten op fra centrifugergret, prgven
omrgres/omrystes omhyggeligt, der tilsaettes yderligere 5 ml prgve til centrifugergret,
hvorefter der centrifugeres igen. Denne proces kan gentages, indtil der er tilstraekkeligt
materiale tilbage i centrifugergret.
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Hvis man ikke har en centrifuge til radighed, kan man lade prgven sedimentere i glasrgr i
stedet for. | sa fald skal hver ”"centrifugegang” (ogsa hvis det er ngdvendigt med flere, som
ovenfor beskrevet) erstattes med en sedimentation pa 12 timer.

Nedenstdende metode til oprensning er velafprgvet og anbefales. De metoder, der er anvist i
den seneste udgave (i skrivende stund fra 2014) af DS/EN 13946, kan anvendes i stedet.

1. Placér hvert centrifugergr - indeholdende en delprgve - i en holder og sug sa meget af
det overliggende vand fra som muligt, indtil der er ca. 5 ml tilbage. For at tjekke for
krydskontaminering kan man have centrifugergr uden algeprgve med mellem de
faktiske prgver, som behandles og analyseres pa samme made som prgverne.

2. Tilsaet 1-2 draber 30 % H,0; til hvert prgveglas. Der vil ske en reaktion (brusen),
hvorved det organiske materiale oplgses og kun skallerne er tilbage. Vent, til
reaktionen ophgrer. Tilszet yderligere 30% H,0, og gentag, indtil der er ca. 10 ml i
rgret. Dette kan tage lang tid, hvis reaktionen med H,0, er kraftig, og man kan evt.
tilseette H,0, over flere dage. Et 1ag kan leegges l@st pa glassene, alt efter hvor kraftig
reaktionen er.

3. Saet holderen med rgrene med Igst pasat 1ag i et vandbad med destilleret vand i 1-2
timer (eller natten over) ved 80°C. Undga at prgverne (og vandbadet) tgrrer ud

4. Tag prgverne op af varmebadet, og lad dem kgle af.

5. Hvis der stadig er organisk materiale tilbage, centrifugeres/sedimenteres prgverne
igen, og proceduren med H,0, gentages. Dvs. efter centrifugering suges vaesken i
delprgven fra og Punkt 1-4 gentages indtil der kun er fa rester af organisk materiale
tilbage.

6. Hvis en prgve er brunlig (typisk pga. jernforbindelser) tilsaettes et par draber 50% HCI.
Vent et par minutter. Hvis prgven stadig er gullig, tilsaettes endnu et par draber HCI.

7. Vask prgven (for at fjerne H,0, og evt. HCl) ved at tilszette ionbyttet/destilleret vand
efterfulgt af centrifugering i 4 min ved 1200 omdr/min. Dekantér det overliggende
vand, og gentag denne vask fire gange. Hvis HCl er tilsat, skal prgven vaskes fem
gange.

8. Huvis der er meget ler i prgverne kan man tilsaette 1-2 draber svag NHs-oplgsning med
den sidste vask for at undga at algerne klumper sammen pa praeparatet.

Centrifugering kan erstattes af simpel sedimentering som beskrevet ovenfor (altsa op til
fem gange 12 timer).

9. Efter sidste vask fjernes det overliggende vand, bortset fra ca. 2 ml. Prgven omrystes
forsigtigt, og indholdet skal nu have en farve, der er en mellemting mellem
gennemsigtig og maelkehvid. Fine, flydende partikler kan normalt ses, nar man holder
preven op mod lyset Det kraever nogen gvelse at fa den rigtige koncentration.

10. For at finde den mest hensigtsmaessige fortynding af prgven og for at kontrollere, at
skallerne er paene, overfgres én drabe til et objektglas, og prgven undersgges under
mikroskop. Hvis prgven er for taet, sa teellingen bliver usikker, kan den fortyndes med
ionbyttet/destilleret vand. Er prgven for tynd, sa der skal bruges uhensigtsmaessigt
meget tid pa at oparbejde den, centrifugeres/sedimenteres den, og det overliggende
vand dekanteres, sa den bliver mere koncentreret.
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2.2.5 Fremstilling af preeparat

1.

Rens et daekglas med H,0,, alkohol eller opvaskemiddel. Overfladen ma ikke vaere
fedtet. Dette kan kontrolleres ved at sikre sig, at en drabe vand nemt spreder sig pa
overfladen.

Der fremstilles en serie af praeparater for hver prgve. Placér en metalbakke pa stedet,
hvor tgrringen (se nedenfor) skal forega og laeg en serie daekglas herpa. Prgven rystes
godt, inden der med pipette overfgres en delprgve pa hvert daekglas. Afhangig af
stgrrelsen af deekglasset overfgres der med pipette (Finn pipette) f.eks. 0,3; 0,5 0og 0,7
ml pa hvert sit daekglas. Fremstilling af flere (f.eks. tre som naevnt) praeparater med
forskellig taethed sikrer, at der produceres et, der er egnet til teelling (ikke for
koncentreret), og et, der er mere koncentreret, som giver mulighed for at undersgge
visse arter neermere. NB! Husk at udskifte pipettespidsen efter hver prgve.

Lad daekglassene lufttgrre et tildaekket, uforstyrret sted, skaermet fra stgv og
luftstremme. Pas pa ikke at rgre ved dem med fingrene, brug en pincet. Tgrring kan
tage op til to dage.

Kontroller deekglassene med prgverne, eventuelt ved hjzelp af mikroskop, for at
afg@re, om prgven er klar til at blive talt.

Meerk objektglas med stationsnummer, dato m.m. — se nedenfor. Overfgr en drabe
Naphrax — laes sikkerhedsanvisningerne! - til objektglasset og placer dekglasset med
prgven vendende nedad oven pa denne drabe.

Opvarm en kogeplade til ca. 130°Ci et stinkskab og laeg forsigtigt objektglasset med
prove og deekglas pa kogepladen. Vaer yderst forsigtig — farlige dampe udvikles! — fglg
sikkerhedsanvisningerne pa Naphrax-etiketten! Stands, nar opbrusningen ophgrer.
Dette tager ca. 15 min.

Praeparatet afkgles. Tjek, at daekglasset ikke flytter sig, nar man skubber til det med en
fingernegl. Hvis dette er tilfeeldet, skal preeparatet varmes i lidt lzengere tid.

Alle praeparater skal veere forsynet med tydelig etiket med fglgende oplysninger:
stationsnr., stationsnavn, evt. lokalitet, substrattype, prgvetagningsdato og navn pa
laboratoriet/personen, der har oparbejdet prgven.

2.2.6 Opteelling af prgver

1.

Prgven taelles i et lysmikroskop med Nomarski interferens og/eller fasekontrast ved
min. 1000X forstgrrelse.

Teel som udgangspunkt i alt 400 intakte kiselalgeskaller (dvs. halve individer).
Derudover skal der taelles mindst 200 skaller, som ikke tilhgrer den dominerende
art/underart. For eksempel: hvis der blandt de 400 talte individer findes 300 individer
af samme art (dominerende art), skal der teelles flere individer, sa der opnas et taelletal
pa mindst 200 individer af de arter, som ikke dominerer prgven. Det endelige antal
talte skaller vil dermed variere mellem prgver. Beskadigelse af skallerne i forbindelse
med prgveudtagning, renggring og praeparering af objektglas er normalt minimal. Hvis
der alligevel er flere gdelagte skaller, end der blev observeret ved den forelgbige
undersggelse (afsnit 2.2.3), skal skaller, som kan bestemmes, dvs. hvis bade den
centrale del og den ene spids (endestykket) er intakt, medtzelles. For taxa, der ikke har
en definérbar central del, taelles spidserne, og der divideres med to. Visse arter (f.eks.
Asterionella formosa, Synedra ulna, Synedra acus og tyndskallede arter af Nitzschia
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som f.eks. N. acicularis) gar seerlig let i stykker og vil blive underreprasenteret, hvis
der kun teelles intakte skaller.

3. Tl diagonaler eller felter pa glasset, sa hver enkelt individ kun tzelles én gang.

4. Som udgangspunkt skal alle individer identificeres til artsniveau og, hvis det er relevant
og muligt, til underarter. Hvis der opstar tvivl om, hvorvidt et individ tilhgrer én af for
eksempel 2-3 mulige arter, skal dette registreres (f.eks. som Navicula
lanceolta/pseudolanceolata/peregrina). Hvis artsbestemmelsen pad anden vis er
usikker, kan "cf." anfgres sammen med artsnavnet. Kun, hvis der ikke er andre
muligheder, kan arten bestemmes til slaegt.

5. Det noteres, hvor mange skaller, der findes af hver art.

6. Indfgr veerdierne i et taelleskema (se 2.2.7).

2.2.7 Teelleskema

Som tzelleskema anvendes et saerskilt Excel-regneark. Udformningen og indholdet af dette skal
ske i samarbejde med Miljgstyrelsen.

2.3 Vedligeholdelse af instrumenter

Generel vedligeholdelse af mikroskop (Kghler-indstilling m.v.).
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3 Databehandling

3.1 Beregninger

Ikke relevant.

3.2 Data og koder

Data skal indsendes elektronisk til Miljgstyrelsen i et Excel-ark. Se afsnit 2.2.7. | dette ark skal
der til hver af arterne tilfgjes den gaeldende OMNIDIA kode. Erhvervelse af licens til
programmet OMNIDIA sker i samarbejde med Miljgstyrelsen.
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4 Kvalitetssikring

4.1 Kvalitetssikring af metode

Serg for, at der er optalt og identificeret mindst 400 intakte (husk dog anvisningerne i 2.2.6,
pkt. 2) kiselalgeskaller. Ved tvivl om identifikation af en art, konsultér om muligt flere
bestemmelsesvaerker. Indhent om ngdvendigt en “second opinion” fra en person med de
ngdvendige kompetencer.

4.2 Kvalitetssikring af data og dataaflevering

Kontroller, at alle relevante oplysninger er indfgjet i telleskemaet. Kontrollér artsnavne for
stavefejl. Det er vigtigt, at navnene er stavet korrekt — tjek evt. i Algaebase.org.

4.3 Ekstern kontrol

Miljgstyrelsen og/eller Fagdatacenteret forbeholder sig retten til at lade udfgre en ekstern
kvalitetskontrol pa en del af de bearbejdede prgver. Samtlige praeparater og prgverester skal
derfor opbevares sikkert, sdledes at denne kontrol er mulig.
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1 Introduction

Processing of benthic diatom samples collected in lakes and streams following this
guideline aims to describe the species composition and the relative presence of the
individual species in the samples. According to the Water Framework Directive, the
results are used to calculate an index value for the benthic diatoms.

The method is based on DS/EN 13946:2014 "Water Quality — Guidance Standard for the
routine sampling and pre-treatment of benthic diatoms from rivers” as well as guidelines
from Gina Henderson, Henderson Ecology, UK, and Amelie Jarlman, Jarlman Konsult AB,
Lund, Sweden.

The methods for collecting samples of benthic diatoms in, respectively, lakes and streams
are described in TA S18 and TA V21, which are available at the following link:
https://bios.au.dk/forskningraadgivning/fagdatacentre/ferskvand/ (in Danish).



https://bios.au.dk/forskningraadgivning/fagdatacentre/ferskvand/

2 Method

All individuals of benthic diatoms in the sample must be determined to species level. If
this is not possible, they may — in exceptional cases — be determined to a species group or
genus level (see 2.2.6). The reason why this level of detail is required is that the index is
based on the presence of species and a specific indicator value for the individual species.

The methods of collection used (cf. TA S18 and TA V21) are not intended, nor do they
make it possible, to calculate the density of the benthic diatoms.

NOTE! Please note that potentially harmful substances are used and that the processing
must be carried out in accordance with the rules applicable for these.

2.1 Equipment

List of equipment
. Heating water bath
. Fume cupboard
. Hotplate
. Tweezers
o Kitchen sieve (mesh size approx. 0.5 mm)
o Glass bowl
o Bottle/container with a similar-sized lid as the sampling bottle
o Funnel that fits the bottle
o Pasteur pipettes and suction ball
o Plastic vials with caps
. Disposable pipettes
. Pipette (Finn pipette)
o Metal tray for drying of samples
o Microscope (minimum 100x magnification (10x ocular)) with oil immersion lens,
Nomarski interference and/or phase contrast
o Possibly, centrifuge (capacity 1200 rot/min) and plastic centrifuge tubes
o Possibly, sample vials, 10-15 ml with a cap, if a centrifuge is not used
o Heat-resistant rack for centrifuge tubes/sample vials
o Hydrogen peroxide (H,0,) 30%
o Hydrochloric acid (HCI) 50% — used if the sample contains iron compounds
o NH; (1-2% — used if the sample contains many clay particles )
o Cover glasses
o Slides
e Alcohol/dishwashing liquid
. Naphrax (“mounting agent”)
. Lugol for refixation of sample remains
. Determination literature — see Appendix 6.1

Note! If a different rinsing method is chosen (see below) than the one described here,
the equipment list may have to be adjusted — see DS/EN 13946.
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2.2 Procedure

From the gathered samples, the microscope slides are prepared, and these are
subsequently used to identify and count diatom taxa.

2.2.1 Important general comments

During all work procedures, possible contamination of samples must be avoided. Glass
and metal equipment must therefore be cleaned very thoroughly between each sample
processing. Use disposable plastic vials with lids and disposable pipettes and discard them
after use. Use separate pipettes for each sample. Cover the sample with a lid as far as
possible. Do not process samples from different stations at the same time. Remember to
label all bottles /vials/tubes/slides etc. carefully. Refixate and always store the sample
remains.

2.2.2 Sedimentation

The collected lugol-preserved samples are checked for coarse plant remains or similar.
These are removed immediately from the samples, after which the samples, if there are
still plants remains or similar, are poured through a kitchen sieve (mesh size approx. 0.5
mm) into a container that can be closed with a lid. The container is closed and the sample
is left to sediment for at least 48 hours. The supernatant (i.e. the liquid above the
sediment material) is poured off without stirring the sediment material. Check that there
are no diatoms in the supernatant. If this is the case, the supernatant must be poured
back into the container and the process must be repeated. Instead of sedimentation, the
sample can be centrifuged.

2.2.3 Preliminary analysis

After pouring off the supernatant, the sample is poured into a plastic vial and filled with
ion exchange/distilled water to approx. 3/4 of the total volume of the vial. The vial is
closed with a lid and homogenised by shaking. Remove a few drops for a preliminary
microscopic examination to identify the most appropriate dilution (a total of approx. 400
diatom shells must be counted, if necessary — see sections 2.2.5 and 2.2.6). The algae
density is assessed, and it is recorded if, for example, there are many empty or damaged
diatom shells in the sample. Note! The sample remains must be stored according to the
agreement with the Danish Environmental Protection Agency, so remember to refixate
and label the sample when the sub-sample for processing has been taken.

2.2.4 Sample purification

The sample is shaken again, and a 5 ml sub-sample is transferred to a centrifuge tube. The
centrifuge tube is filled with ion exchange/distilled water, and the sample is centrifuged
for 4 minutes at 1,200 rpm. After the centrifugation, a visible amount of material must be
left on the bottom of the tube. If the material is insufficient, the supernatant is sucked up
from the centrifuge tube, the sample is carefully stirred/shaken again, an additional 5 ml
sample is added to the centrifuge tube, and centrifugation is repeated. This process should
be repeated until there is sufficient material left in the centrifuge tube.

If you do not have a centrifuge available, the sample can be left to sediment in glass tubes
instead. In this case, each “centrifuge run” (even if several are necessary, as described
above) must be replaced with 12 h sedimentation.
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The below method of rinsing is well tested and recommended. However, the methods
specified in the latest version (at the time of writing from 2014) of DS/EN 13946 can be
used instead.

1. Place each centrifuge tube — containing a sub-sample —in a rack and suck up as
much of the overlying water as possible until approx. 5 ml are left. To check for
cross-contamination, centrifuge tubes without algae, treated and analysed in the
same way as the samples, can be included among the real samples.

2. Add 1-2 drops of 30% H,0; to each test tube. There will be a reaction (fizzing),
whereby the organic material is dissolved and only the shells are left. Wait until
the reaction stops. Add another 30% H,0, and repeat until there are approx. 10
ml in the tube. This may take a long time if the reaction with H,0,is strong, and
you may be required to add H,0O; over several days. Cover the tubes with a loose
lid depending on the strength of the reaction.

3. Place the rack with the tubes with the loosely mounted lids in a heating water
bath with distilled water for 1-2 hours (or overnight) at 80 °C. Avoid dry out of
the samples (and the heater).

4. Remove the samples from the heater and let them cool off.

5. If organic material remains, the samples are centrifuged/sedimented again,
and the H,0; procedure is repeated. Thus, after centrifugation, the
supernatant in the sub-sample is sucked up and steps 1-4 are repeated until
only a few organic remains are left.

6. If asample is brownish (typically due to iron compounds), add a few drops of
50% HCI. Wait a few minutes. If the sample is still yellowish, add another few
drops of HCI.

7. Rinse the sample (to remove H,0, and, if necessary, HCl) by adding ion
exchange/distilled water, followed by centrifugation for 4 minutes at 1,200 rpm.
Pour off the overlying water, and repeat the rinsing process four times. If HCl is
added, the sample must be rinsed five times.

8. Ifthereis alot of clay in the samples, you may add 1-2 drops of weak NH3
solution during the final rinsing to prevent the algae from clotting on the slide.

Centrifugation can be replaced by simple sedimentation as described above
(i.e. up to five times for 12 hours).

9. After the last rinsing, pour off the overlying water, leaving approx. 2 ml. Shake
the sample carefully; the content must now have a colour in-between
transparent and milky white. Fine, floating particles can normally be seen when
you hold up the vial to the light. It requires some practice to get the right
concentration.

10. To determine the most appropriate dilution of the sample and to check that the
shells are intact and clean, transfer one drop to a slide and examine the sample
under a microscope. If the sample is too dense, rendering the counting
uncertain, it can be diluted with ion exchange/distilled water. If the sample is
too diluted and processing will require an excessively long time, it should be
centrifuged/left to sediment, and the overlying water is poured off so that the
sample is more concentrated.
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2.2.5 Slide preparation

1. Clean a cover glass with H,0,, alcohol or dishwashing liquid. The surface must
not be greasy. Check this by ensuring that a drop of water spreads easily on the
surface.

2. Prepare a series of cover glasses with a subsample for each sample. Place a
metal tray on the site of drying (see below) and place a series of cover glasses
on it. Shake the sample well before transferring a sub-sample to each cover
glass. Depending on the size of the cover glass, use a pipette (Finn pipette) to
transfer e.g. 0.3, 0.5 and 0.7 ml onto a cover glass. Preparation of several (e.g.
three as mentioned) slides with different densities ensures the availability of
one not too concentrated slide suitable for counting and another more
concentrated slide allowing a closer study of certain species . Note! Remember
to replace the pipette tip after each sample.

3. Letthe cover glass dry in a covered, undisturbed place that is shielded from
dust and air currents. Take care not to touch them with your fingers, use
tweezers. Drying may last up to two days.

4. Check the cover glasses with the samples, possibly using a microscope, to
determine whether the sample is ready to be counted.

5. Label the slides with station number, date etc. — see below. Transfer a drop of
Naphrax — read the safety instructions! - to the slide and place the cover glass
with the sample downwards on top of this drop.

6. Heat a hotplate to approx. 130 °C in a fume cupboard and carefully place the
slide with the sample and cover glass on the hotplate. Be extremely careful —
dangerous vapours are developed! — follow the safety instructions on the
Naphrax label! Stop when the fizzing ceases. This takes approx. 15 minutes.

7. Cool off the slide. Check that the cover glass does not move when you push it
with your fingernail. If this is the case, the slide must be heated for a longer
period of time.

8. Allslides must be clearly labelled with the following information: station no.,
station name, location (optional), substrate type, sampling date and name of
the laboratory/person who processed the sample.

2.2.6 Sample counting

1. Count the sample under a light microscope with Nomarski interference and/or
phase contrast at min. 1000X magnification.

2. Asarule, count a total of 400 intact diatom shells (i.e. half individuals). In addition,
at least 200 shells that do not belong to the dominant species/sub-species must be
counted. For example, if 300 individuals of the same species (dominant species)
occur among the 400 individuals, then more individuals must be counted to reach
a counting number of at least 200 individuals of the species that do not dominate
the sample. The final number of counted shells will therefore vary between
samples. Damage to the shells in connection with sampling, rinsing and
preparation of slides is normally minimal. If there are more damaged shells than
those observed in the preliminary microscopic examination (section 2.2.3),
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determinable shells must be included in the count, i.e. if both the central part and
one tip (end-piece) are intact. For taxa that do not have a definable central part,
count the tips and divide by two. Certain species (e.g. Asterionella formosa,
Synedra ulna, Synedra acus and thin-shelled species of Nitzschia, e.g. N. acicularis)
are particularly fragile and will be underrepresented if only intact shells are
counted.

3. Count diagonals or fields on the slide so that each individual is counted only once.

4. As ageneral rule, all individuals must be identified to species level and, if relevant
and possible, to sub-species level. If doubt arises about whether an individual
belongs to one of, for example, 2-3 possible species, this must be recorded (e.g. as
Navicula lanceolta/pseudolanceolata/peregrina). If the species determination is
otherwise uncertain, “cf.” can be entered together with the species name.
Determination of a species to genus level is only acceptable if there are no other
options.

5. Record the number of shells found for each species.

6. Enter the values into a counting sheet (see 2.2.7).

2.2.7 Counting sheet

A separate Excel spreadsheet is used as a counting sheet. Its design and content must be
developed in collaboration with the Danish Environmental Protection Agency.

2.3 Maintenance of instruments

General maintenance of microscope (Kghler alignment etc.).
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3 Data processing

3.1 Calculations

Not relevant.

3.2 Data and codes

Data must be submitted electronically to the Danish Environmental Protection Agency in
an Excel spreadsheet. See section 2.2.7. In this sheet, the current OMNIDIA code must
be added to each of the species. A license to the OMNIDIA programme is acquired in
collaboration with the Danish Environmental Protection Agency.

Technical guideline SV1: Benthic diatoms — processing of samples from lakes and streams
Version 2



4 Quality assurance

4.1 Quality assurance of method

Make sure that at least 400 intact diatom shells have been counted and identified
(however, remember the instructions in 2.2.6, item 2). In case of doubt about the
identification of a species, consult, if possible, more literature of determination. If
necessary, obtain a second opinion from a person with the necessary competencies.

4.2 Quality assurance of data and data submission

Check that all relevant information is included in the counting sheet. Check the names of the

species for spelling errors. It is important that the names are spelled correctly — check
Algaebase.org.

4.3 External control

The Danish Environmental Protection Agency and/or the Topic Centre reserve the right
to organise an external quality control of some of the processed samples. Therefore, to
allow such control, all slides and sample remains must be stored safely.
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