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PREFACE

The Third Biological Intercalibration Wrkshop in the franmework
of the Helsinki Comm ssion was held on 27-31 August 1990 in
Visby, Sweden. Experts fromall other Baltic Sea States except
Pol and attended the workshop. The International Council for
Exploration of the Sea (ICES) coordinated the intercalibration
on oxygen and hydrogen sul phi de.

This publication contains the results of the intercalibration
exerci ses on phytoplankton, primary production, zooplankton,
chl orophyl | -a and macrozoobenthos as well as on nutrients,

oxygen and hydrogen sul phide.

The conveners of each group of determ nands and the editors of
the publication Ms. Lena Jacobsson and M. Sverker Evans are
responsible for the text of this publication



1. INTRODUCTION

The Swedi sh Environmental Protection Agency, in cooperation wth
the Swedi sh Meteorol ogi cal and Hydrol ogical Institute, arranged
the Third Biological Intercalibration Wrkshop under the auspices
of the Baltic Marine Environnent Protection Conm ssion - Hel sinki
Conm ssion. The Workshop was held in Visby, Sweden, 28-31 August
1990.

The goals for the intercalibration workshop were to assess the
degree of conparability of the results obtained by the institu-
tes which produce results for the third five-year period (1989-
1993) of the Baltic Mnitoring Programme (BMP) of the Hel sinki
Conmmi ssi on.

The two previous workshops were held at Stral sund, Gernman
Denocratic Republic, in 1979, and at Renne, Denmark, in 1982
(HELCOM 1983). In the 1982 intercalibration, inprovenents with
regard to the conparability of the data were achi eved. However,
the results al so showed a nunber of problens yet to be solved,
and the need for regular intercalibration exercises between the
various | aboratories was strongly enphasi zed. The experiences
and recommendations of the previous intercalibrations were taken
as a starting point for the third intercalibration exercise in
Vi sby. For coordination of the intercalibration, a Steering Goup
was established, which nmet in Uppsala 10 January 1990 to discuss
the program for the workshop. Al together six Wrking Goups were
set up, and a convener was nom nated for each group.

Steering G oup Menbers

@Qunni drtebjerg, Denmark (DK)

Ann-Britt Andersin, Finland (SF)

Sigurd schulz, German Denocratic Republic (GDR)
Stig Carlberg, Sweden ()

Sverker Evans, Sweden (S)

El i sabet Fogel gvist, Sweden (S)

S &§F £ X F =<

Torbjdrn Willén, Sweden (S)



Conveners

Nutrients, oxygen and hydrogen sul phi de:
M Stig Carlberg, Ms Lotta Fyrberg, M Jorge Val derrana and
M  Bengt Yhlen ?S).

Primary production: M Sigurd Schulz (GDR).

Chl orophyll: M @inni Zrtebjerg (DX).

Phyt opl ankt on: Ms Kai sa Kononen and Ms Maija Huttunen (SF).
Zoopl ankton: M Gerda Behrends (FRG.

Macr ozoobent hos: M Hans Cederwal | (S).

The Steering Goup and the Conveners net at the SMH (ceanogr a-
phi cal Laboratory in Gothenburg 22-23 March 1990 in order to go
t hrough the requirenments of each Wrking Goup and to solve
| ogi stical problens.

Del egati ons from Denmark, Finland, German Denocratic Republic,
Federal Republic of Germany, Sweden, and the Union of Sovi et
Soci ali st Republics attended the workshop, as well as scientists
fromthe Stockhol m and umed Marine Sciences Centres. Cbservers
from the Hel sinki Conm ssion, the Baltic Mrine Biologists (BVB)
and | CES were al so present.

The follow ng | aboratories and research vessels participated in
the intercalibration:

DK National Environmental Research Institute.
R'V GUNNAR THORSON
SF Finnish Institute of Mrine Research.
RV ARANDA
GDR Institute of Marine Research, Rostock/Warnemiinde.
RV PROFESSOR ALBRECHT PENCK
FRG Institute of Marine Research, Kiel.
R'V ALKOR
S Swedi sh Meteorol ogi cal and Hydrol ogical Institute.

Swedi sh Environnental Protection Agency.
R'V ARGCS



S Stockholm Marine Sciences Center.
Umed Marine Sciences Center.
KBVO4 (Swedi sh Coast Quard)

USSR State Oceanographic Institute, Moscow.
Hydrometeorological Observatory of Klaipeda, Lithuania.
R/V LEV TITOV

The tinetable for the Third Biological Intercalibration Wrkshop
is presented belowin Section 1.1. The sanpling stations are
presented in Figure 1 (p. 149).

The Working Goup reports have been drafted by the convener of
each working group and the publication has been edited by Ms Lena
Jacobsson and M Sverker Evans.

Acknowledgements
The generous and ki nd support by the County Council of Gotland,
t he Harbour Authority and the School Ofice of Visby greatly

contributed to the success of the Wrkshop, and is gratefully
acknow edged.

1.1 Time-table for the Third Biological Intercalibration

Workshop

January 10 Meeting Steering Goup in Uppsala.

March 22-23 Meeting Steering Goup and Conveners in
Got henbur g.

Monday, August 27 Research vessels neet in Visby. Meeting
Steering G oup and Conveners on board R'S
ARGCS.

Tuesday, August 28 OQpeni ng of the Workshop. Wrking G oup

Meetings. Meetings Captains, Steering
G oup and Conveners.



Wednesday, August 29
07. 00

08. 15

10. 00

19.00

Thur sday, August 30
Friday, August 31

Field sanpling.

Al'l ships |eave Visby harbour. On the way
to the sanpling station, every ship
determ nes wi th navigational aids the
correct position of the buoy situated
roughly at N 573777, E 1816.

At the sanpling station (N 5740, E 1748)
zoopl ankton sanpling and secchi disc
readi ngs are performed fromall shi ﬁs.
The ships then performdifferent tasks:
nutrients by ARGCS; chlorophyll, primary
production and secchi disc readings by
GUNNAR THORSON.

Subsequent |y, the distribution of sanples
starts at sea by means of rubber boats.

The ships split up. ARANDA and ARGOS go
to the zoobenthos stations. GUNNAR
THORSON col | ects oxygen sanples. The
remai ning ships return to port.

ARANDA and ARGCS back in port. C)<y3en and
zoobent hos sanples are distributed.

Anal yses on board in Vishy.

Pl enary Meeting.
d osing of the Wrkshop.



2. REPORT OF THE WORKING GROUP ON PHYTOPLANKTON

2.1 Introduction

According to the conclusions of three phytopl ankton inter-
calibrations carried out within the Baltic Sea countries (Anon.
1979, HELCOM 1983, Leppédnen et al. 1991) the critical point in
t he phytopl ankton analysis is the species identification. The
confidence limts of the actual counting procedure, as deter-

m ned by counting culture sanples or easily detectable and
identifiable species, have generally been near the theoretica
values of Lund et al. (1958).

The group therefore decided that the main effort during this
intercalibration workshop will be laid on species identification
probl ens.

2.2 Material and nethods
2.2.1 Speci es identification intercalibration

During spring and summer 1990 al together four water sanples,
preserved with Lugol +Aa solution were sent to the nenbers of the
phyt opl ankton group. Additionally the sanple taken for the
counting intercalibration was anal yzed for species conmposition.
The sanples were as fol |l ows:

date station name depth lat. long.

19. 4. 1990 Stevens Klint (BMP K6) 0-10m N55°16.3  E12°34.5
20. 4. 1990 LL19 5m N58°53.0  E20°18.8
04.7.1990 Ki el Lighthouse 5m N55°30.0  E10°10.0
31.7.1990 BMPJ1 | m N57°19.2  E20°03.0

29. 8. 1990 Vi sby

50 m subsanpl e was sedi nented on a counting chanber. The species
of the sanples were identified and a rough estimation of their



abundance (1 = dominant....5 = scarce) was indicated.

In Visby the group nostly concentrated on m croscopical work.

The species conposition of the sanples was di scussed during the
wor kshop. Two high | evel taxonony teachers - Dr. B0O Sundstrém
and Dr. Karl Tangen gave | ectures about the taxononmy of the
diatons, flagellates (sundstrém) and dinoflagellates (Tangen) as
wel | as exam ned sanples together with the participants. Al so
other sanples including |iving sanples taken during the workshop
and preserved sanples from different sea areas were anal yzed.

Sonme dinofl agell ate species were studied from living and
preserved culture sanples. A mcroscope equipped with video-reco-
rder was found to be an excellent tool for all discussions.

2.2.2 Counting intercalibration

During the intercalibration workshop in Visby a water sanple of
500 M and a net sanple, both preserved with Lugol +Aa sol ution
were distributed to the group nenbers for the counting inter-
calibration. For one |aboratory, however, a sanple of 15 1 was
given because the method used by that |aboratory requires |arger
sampl e volume. The sanples were taken from the same water as
sanples for the primary production and chl orophyl|-a neasure-
ment s.

The species conposition of the counting intercalibration sanmple
was anal yzed during the workshop

Fi ve nost abundant taxa were counted in order to find out the
variability in counting. The m ninum nunber of units to be
counted was 50 for all species. The species were selected so that
they represented all size classes. The species counted were:

Taxon Magnif.- Count i ng
of obj. uni t
Aphanizomenon Tflos-aquae 10x _ loo un
_ filanment
Aphanizomenon flos-aquae fi | anent 10x whol e

filament



Chaetoceros danicus solitary cells 10x% cel |

Chaetoceros danicus cells in chains 10x cel |
Pyramimonas Sp. 40x cell
Crypt ononadal es sp.B 40x cel |
Katodinium rotundaturn 40x cell

Five 50 m subsanples were sedinented and counted by the
participants in their own |aboratories for checking out the
variability between labs. For checking out the variability
within | aboratories one of the subsanples was counted five tinmnes.
The countings were done according to the CGuidelines for the
Baltic Mnitoring Progranme for the Third Stage (HELCOM 1988).
However, one |aboratory, nunber 9, used the reversed filtration
techni que (Sournia 1978) to concentrate the subsanples and then
counted in a o0.02cm3 slide with standard (not inverted) Iight
m cr oscope.

2.3 Results

Results were received from follow ng |aboratories:

Denmar k Denmark Marine ldentification Agency, Copenhagen.
(Bo Sundstrém)
Fi nl and Finnish Institute of Marine Research, Hel sinki

(Maija Huttunen)
Nati onal Board of Waters and Environnent,
Hel sinki (Liisa Lepistd, Pirkko Kokkonen,
Mai j a Niemeld)

FRG I nstitut fiir Meereskunde, Kie
(Regi na Hansen, Jaenette Gobel)
Institut fiir Meereskunde, Warnemiinde
(Kate Kunert, ciinter Breuel)
Uni versity of Rostock (Eugen Kiihner)

Sverige Swedi sh Envi ronmental Protection Agency, Uppsal a
(Susanna Haj du)
USSR Hydr omet eor ol ogi cal Cbservatory of Kl ai peda

Kl ai peda (Irina Q enina)



2.3.1 Species identification

Results were reported by 8 |aboratories representing 12 phyto-
pl ankt on specialists. From one |aboratory two separate |ists were
reported. Three participants reported species lists fromall five
sanples, the rest only part of them (Table 1).

Tab. 1 Nurmber of species identification intercalibration lists
received from the participants

Sampl e Nurmber of |ists

Stevens Klint
LL-9

Ki el [Iighthouse
BVPJI

Vi shy

~N &~ oo 22 2

Taxa Of Qgroups (Tu:s) in the original lists.

The nunber of taxa or groups of phytopl ankton reported by the
participants froma single sanple varied by a factor of two to
over a factor of three (Table 2.A).

Tab.2a Nunber of taxons or groups (Tu:s) reported by the
participants. The original lists. Total = total nunber
of different Tu:s reported by the participants.

Sanpl e Partici pant no
1 2 3 4 5 6 7 8 9 Tot al
Stevens Klint 42 33 12 17 30 30 43 22 146
LL-9 23 25 18 15 34 24 36 27 114
Ki el Lighthouse 27 17 20 31 25 33 95
BMPJ1 15 49 30 30 81

Vi sby 28 11 39 23 36 30 39 97




Tab.2b  Nunmber of taxons or groups (TU:s) registered in the revised
lists. Total = total nunber of Tu:s after revision

Sampl e Participant no

1 2 3 4 5 6 7 8 9 Tot a
Stevens Klint 31 25 12 17 36 32 40 26 90
LL19 18 21 16 12 26 24 37 27 50
Ki el Lighthouse 27 17 20 31 25 33 54
BVPJI 15 49 30 29 57
Vi sby 24 12 35 28 34 36 39 71

In the sanple BMPJI only 6% of all 81 reported units were
reported by all participants. In the Stevens Klint sanple not
any of the 146 different taxa or groups was registered with the
sane nane by all participants (Table 3)

Tab.3 Nunmber of taxons or groups registered in common by (A
all participants and (B) half or more of the partici-

pants in original and revised lists.

A. Number of Tu:s B. MNunber of TU:s regis-
regi stered by all tered by 50% or nore of
participants the participants

Sanpl e Original  Revised Origi nal Revi sed

St evens Klint 0 2 a 22

LL19 3 5 311 18

Ki el Lighthouse 3 5 10 20

BVPJI 5 a 23 29

Vi shy 4 a 24 24

Taxa Or groups (Tu:s) in the revised lists.

During the Visby neeting it became evident that several of the
TU:s reported could be grouped under common |abels. Thus, in the
one sanpl e discussed by the participants during the neeting -
Stevens Klint, 19.4, 1990 - the nunber of Tu:s could be reduced
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from 146 to 90 through the agreenent that several of the original
Tu:s, in fact, denoted the sane taxon or limted group of
organi snms (Table 2B. as conpared to 2A.) Subsequent conpil ations
made by Bo sundstrdm of the lists of the four other intercalibra-
tion sanples also resulted in significant reductions of the
original nunbers of TU:s. The revised lists are presented in
annex 1-5.

2.3.2 Counting
Counting intercalibration was participated by 7 |aboratories
Counting of 5 parallel sanples

The cell nunber results obtained from the countings of 5 parallel
chanbers are represented in table 4. and Fig. 1. The highest
total variability was found for the snmall flagellates, Pyramimom-
as spp. (cv®% 90) and Cryptononadal es sp. B (cv% 82). This was
mai nly caused by exceptionally high cell nunbers reported by one
| aboratory (lab. 4). If these values were omtted, the cor-
respondi ng cvs:s woul d be 39% and 38% respectively.

Internediate total variability values were resulted for C

dani cus (ev% 56 and 61) and K rotundatum (cv® 60). The high cv%
of K rotundatumwas a result of the fact that generally |ess than
the suggested 50 cells were found in the sanples. For C. danicus
results were reported only by 5 labs. The participants comented
that there were a |lot of enpty cells even nore than 50%, in the
sanple. One lab. counted enpty and full cells separately, two
only the cells with contents, one |lab both together and one did
not give information which kind of cells were counted. Thus the
hi gh variability was caused probably by the confusion whether
only cells wth cell contents should be counted or should also
enpty cells be included. Mreover the amount of cells counted was
hardly reached the suggested 50.

Lowest total variability was found for A flos-aquae, for which
counting of whole filanments resulted sonmewhat |ower cv$:s (16)
than counting of 100 um filanments (cv% 25). The reason for | ow
cvs was that generally nuch nore than 50 filanments, sonetimes
even over 1000 had been counted.



TABLE 4. Summary statistics of the countings of 5 parallel chambers.

11

(cells or filaments x dm'3)

Lab.no n min max mean std cvh
Aphanizomenon flos-aquae 2 5 23900 26000 24656 849 3
(100 um filaments) 4 5 28511 40129 33849 4659 14
5 5 24320 27840 25440 1405 6
6 5 16500 32400 24720 6002 24
7 5 15600 27200 21800 4313 20
8 5 17822 28516 22226 3912 18
9 5 14220 18071 16531 1545 9
total 35 14220 40129 24174 5953 25
Aphanizomenon flos-aquae 2 5 12320 14840 13452 901 7
(whole filaments) 4 5 16077 21980 18591 2656 14
5 5 13920 17120 15016 1255 8
6 5 13500 20700 17100 3125 18
7 5 11600 17200 14600 2383 16
8 5 12163 16566 14763 1681 11
9 5 13509 18960 16614 2461 15
total 35 11600 21980 15734 2594 16
Chaetoceros danicus 2 5 1240 1920 1644 259 16
(solitary cells) 4 5 2198 3077 2562 318 12
5 -
6 5 1160 2100 1696 404 24
7 5 1400 1960 1600 228 14
8 -
9 5 3591 6237 4801 1210 25
total 25 1160 6237 2461 1366 56
Chaetoceros danicus 2 5 2220 2760 2516 193 8
(cells in chains) 4 5 2198 3831 3153 673 21
5 -
6 5 940 1120 1004 77 8
7 5 1800 2000 1880 80 4
8 -
9 5 3894 6715 5585 1431 26
total 25 940 6715 2827 1712 61
Pyramimonas spp- 2 5 198531 227943 215034 12832 6
(cells) 4 5 1294298 1721542 1550644 194388 13
5 5 330150 386595 352728 26831 8
6 5 424000 592000 494400 63850 13
7 5 281600 420800 353920 49566 14
8 5 373758 470902 416238 44644 11
9 5 109697 162641 135142 22432 17
total 35 153596 1419958 352486 28847 90
Cryptomonas sp. type B 2 5 153596 200165 178433 18292 10
(cells) 4 5 691130 1419958 970095 293141 30
5 5 177855 224715 196599 21808 11
6 5 384000 464000 422400 29611 7
7 5 278400 358400 306560 33055 11
8 5 167944 302358 221620 49417 22
9 5 155583 184860 171691 10944 6
total 35 153596 1419958 352486 288471 82
Lab.no n min max mean sta cvi
Katodinium rotundatum 2 5 2304 3968 3123 650 21
(cells) 4 5 11811 28900 19601 6561 33
5 5 22365 29820 25560 3105 12
6 5 30000 60000 40000 12961 32
7 5 15680 17600 16512 737 4
8 5 23051 42809 34906 7845 22
9 5 13746 14813 14125 420 3
total 35 2304 60000 21975 13196 60
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Fig. 1. Results from the counting of 5 parallel samples
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| ndi vidual variability (within |aboratories) was found to be
considerably lower. For all species the variability was bel ow
35%

Fi ve repeated countings of one chamber
Results of cell nunbers are presented in table 6. and Fig. 2.
For all species the variabilities were within the same range as

found for individual countings of 5 parallel sanples.

2.3.3 Biomass values

The species mean plasma vol umes used for biomass cal cul ati ons by
the l|aboratories are presented in table 6:

Tab.6 Mean plasma volunes of the species used for bionmass
cal cul ati ons.

Partici pant nunber

Speci es 2 4 5 6 7 8 9
A. fl os-aquae 1964 1818 1600 2400 1500 1318 1273
C.danicus 1767 1900 1000 1000 - 4544
Pyramimonas sp. 28/153 227 24 800 110 38 230
Cryptononadales B 78 227 190 100 50 35 57
K. rotundaturn 42 318 580 600 110 231 135

Geat differences were found between the values used for bionass
calculations especially in the group of small flagellates
(Pyram nonas sp. range 24-800 um3, Cryptononadal es sp. B 35-227
um3, K. rotundaturn 42-600 um3). The bi omass val ues based on the
average cell nunber obtained from5 parallel sanples and species
mean plasma volunes are presented in Fig. 3. Remarkable differen-
ces between biomass values were resulted as a cunul ative effect
of differences in cell numbers and species vol unes.
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2.3.4 comparison of the importance of different variation
sources

The sanpling design of the experinent resulted infornmation about
three different hierarchical levels of variation sources:

Level 1 variability reflects differences caused by (1) subsam-
pling the 500 m aliquots which were delivered to the
participants in Visby and (2) variation caused by differences in
sanple treatnment (like storing, mcroscope equi pnent, know edge
of taxonony etc.) between |aboratories. The design used in this
experiment did not allow to separate between these two variation
sour ces.

Level 2 variability was caused by subsanpling for sedinentation
chanber.

Level 3 variability was resulted from the counting procedure.
Based on the assunption of honogenous distribution of cells on
the chanber it should follow the predictability according the
Poi sson-di stri buti on.

The inportance of the three variability levels was tested by the
nested variance analysis (SAS software, proc. NESTED). The
results are presented in Table 7.
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TABLE 5. Summary statistics of the 5 repeated countings of the same chamber (cells or filaments x dm'3)

Lab.no n min max mean std cvh
Aphanizcmenon 2 5 23180 25500 24280 880 4
flos-aquae 4 5 27417 34776 30355 2960 10
(100 um filaments) 5 5 24640 29200 27472 1723 6
6 5 24300 32400 29280 3027 10
7 5 20200 24200 22800 1594 7
a 5 24742 28516 27006 1640 6
9 5 16590 18960 17579 946 5
Aphanizcmenon 2 5 12000 12580 12272 209 2
flos-aquae 4 5 16328 18086 17132 782 5
(whole filaments) 5 5 10800 18000 15760 2869 la
6 5 12600 22200 20100 1407 7
7 5 15000 16800 16000 787
a 5 9017 12163 10695 1129 11
9 5 15326 18368 16168 1291 8
Chaetoceros danicus 2 5 920 1240 1048 125 12
(solitary cells) 4 5 2512 3769 3190 573 18
5
6 1940 1940 1940 0 0
7 5 1400 1520 1440 49 3
a
9 5 4480 6237 5205 675 13
Chaetoceros danicus 2 5 1880 2520 2152 286 13
(cells in chains) 4 5 2135 4773 3228 1219 38
5
6 5 1120 1120 1120 0 0
7 5 1800 1960 1864 88 5
a
9 5 4740 6715 5517 725 13
Pyramimcnas sp. 2 5 175655 222224 193139 17347 9
(cells) 4 5 1633580 1784372 1708976 61561 4
5 5 309915 362100 338031 20604 6
6 5 304000 544000 436800 90439 21
7 5 358400 420800 399360 25913 6
a 5 434679 500539 478805 27215 6
9 5 94208 143977 116218 18294 16
Cryptomonades sp. type B 2 5 130720 153596 140034 a942 6
(cells) 4 5 741394 1068110 864541 137768 16
5 5 208740 227910 221520 8146 4
6 5 408000 584000 494400 72752 15
7 5 312000 331200 320320 7552 2
a 5 240977 329302 297806 33381 11
9 5 154642 184860 172070 13340 a
Katodinium rotundatum 2 5 3072 3968 3558 367 10
(cells) 4 5 18345 23622 22165 2157 10
5 5 21300 29820 25347 3401 13
6 5 16000 34000 24400 6387 26
7 5 15360 18240 16768 1167 7
a 5 29637 39516 34906 4994 14
9 5 13746 16590 14562 1156 a



Fig. 2: Results from 5 repeated countings of same chamber (cells or filaments * dm?)
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-3
Fig. 3: Biomass values (mg dm ) of the species based on the
average cell number of 5 parallel samples and species mean

volumes used by the laboratories.
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Tab.7 Percentage of variance accounted for the three variance
sources: |aboratory (level 1), parallel chanber (Ievel
2), repeated counting (level 3):

Speci es Percentage of total variance accounted for
Level 1 Level 2 Level 3

A. Tlos-aquae 59 28 13

100 um fil.

A. Tlos-aquae 38 39 23

whole fil.

C.danicus, 86 7 7

solitary cells

C. danicus 87 0 13

Pyramimonas Sp. 97 2 1

Crypt ononadal es 86 9 5

K. rotundaturn 68 23 8

It was found that for all species except A flos-aquae (whole
filaments) the nost inportant variation source was that between
| aboratories and the |east inportant was the counting procedure.
For filaments of A flos-aquae the variation caused by subsam-
pling to chanbers was equal to differences between |aboratories.
This is certainly due to the stick-like clunp-formation of this
species. As could be expected also the variability found in
counting was highest for species occurring in chains or clunps
(C. danicus, cells in chains, A flosaquae, whole filaments).
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2.4 Di scussion

Phyt opl ankton as primary producers in the marine environment is
with good reasons a fundanental object for nonitoring progranmes
in the seas. Recent evidence and devel opnent in eutrofying narine
envi ronnents points out that not only the amount of primary
production, but changes in the qualitative conposition of
phyt opl ankton are of great inportance in the eutrophication
process. Bloons of harnful algal species have becone a frequent
phenomenon all over the world seas, and also the Baltic Sea.

The results of this intercalibration show that within the Baltic
Monitoring Programme the identification and nam ng of taxa are
the critical points in phytoplankton analysis and that, at the
present |evel of coordination, it is difficult to conpare
phyt opl ankton data from |aboratories on a scientifically
meani ngful | evel.

Al though it can be assuned that all participants in the inter-
calibration experinent are well experienced in the identifica-
tion of phytoplankton, it is obvious that the "schooling" varies.
Thus, the cause of the "identification problent is hardly to be
found in varying abilities to recognize norphol ogi cal par-
ticularities in phytoplankton, but rather in the fact that
i ndi vi dual phytopl ankt on anal ysts have different "taxonomical"
backgrounds. This is also reflected in the results of the
counting experinent, in which the variation observed was in
accordance with the nethodol ogi cal noi se expected from values in
Lund et al. (1958).

The Baltic nonitoring sanples are in nost cases anal yzed as
preserved. During the Visby neeting according to the conparisons
made between |iving and preserved sanples it becane clear that,

especially concerning flagellates and dinophyceans, at the
present stage it is often inpossible to nake identifications on
the species |evel.
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The counting itself was proved to be acceptable reflecting the
vari ation caused by net hodol ogi cal noi se according to estima-
tions presented by Lund et al. (1958). Counting of 50 cells, as
was decided to be done, should result maxi numerror of + s50%,
whereas the cv%:s obtained fromb5 repeated countings of sane
chanber were in all cases except one bel ow 30% The nain source
of total variation was the differences between |aboratories. For
several species this could be accounted for confusions in
identification or whether enpty diatom frustules should be
counted or not. At present all |abs participating the BVP stil
do not use inverted mcroscope. The species nean vol unes used
for bionmass calculation also differed remarkably. A good vol une
calculation is really necessary to obtain a reliable total volume
bi omass result.

The group al so discussed the HELCOM data reporting formats for
phyt opl ankton and it was realized that the present format does
not allow additional information about phytoplankton taxa, e.g.
cell dinensions, devel opnental stages, trophy etc. In order to
facilitate the presentation and treatnent of phytoplankton data
it is, therefore, necessary that the data reporting format wl|
be revised so that these types of information can be reported.

In summary this intercalibration experinent showed that there is
a serious lack of coordination between |aboratories especially
concerning the nam ng of phytoplankton. At the present |evel of
coordination, quantitative and qualitative phytopl ankton data
are, at the nost, scientifically conparable only at the |oca

| evel and, probably only when data originating fromone anal yst
are conpared. Species identification could be easily unified
t hrough the discussion of results between the participants and
t hrough the discussion of results between the participants and
wi th the guidance of taxonom sts.
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2.5 Recommendati ons

To assure a scientifically acceptable |evel of phytoplankton data
presentation it is necessary to:

1. Coordinate the analyzing procedures of all |aboratories
involved in the Baltic Sea Mnitoring Progranmme. This should
i ncl ude

an appoi ntment of a phytoplankton coordinator - preferably a
taxonom st for the Baltic Sea area
regul ar neetings of the phytopl ankton anal ysts on yearly basis
agreenment upon conmmon nonencl ature for certain groups of
phyt opl ankt on

2. Accelerate the publishing of the phytoplankton identification
sheet s.

3. Arrange courses on phytopl ankton taxonony and floristics for
moni toring personnel.

4, Ensure that all phytoplankton anal ysts have facilities,
including inverted nicroscopes, to analyze sanples according
to the Quidelines. Mreover, an opportunity to analyze living
sanpl es should be arranged, when possible.

5. Revise the HELCOM data reporting formats for phytopl ankton.

Since sonme costs will be involved in the realization of the
recommendations it is necessary that the countries involved in
the Baltic Mnitoring Progranme agree to set new funds for these
pur poses.
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Sample: Stevens Klint (BMP K 6) 19.4.1990

Species Il_aboratory number

2 3 4 5
CYANOPHY CEAE
Aphanethece sp. -
Gomphosphaeria sp. + 4
M. reinboldii + -
Rhabdogloea clathrata -
Aphanizomenon flos-aquae +

CRYPTOPHY CEAE

Cryptophyceae sp. type C

Cryptophyceae sp. type B I 1
Cryptophyceae sp. type A + 1
Cryptaulax sp.

Katablepharis sp.

K. ovalis

DINOPHY CEAE

Prorocentrum minimum

Dinophysis sp. -

Dinophysis acuminata 5

Gymnodiniales sp. type A 4

A. crassum

Oxytoxum sp.

Gymnodiniales sp. +

Gymnodinium sp. type V

G. cf. smplex

G. semidivisum

G. Cfd lohmannii

Gyrodinium sp.

G. spirde

K. rotundatum

Peridiniales sp.

Peridiniales sp.

Peridinella catenata

Gonyaulax triacantha

He terocapsa triquetra

Oblea rotunda

Protoperidinium brevipes

P. granii

P. pellucidum

Protoperidinium sp. 45 um
. MOum

Ebria tripartita

Scrippsiella cf. trochoidea

Dinophyceae (unident.)

PRYMNESIOPHY CEAE
Chrysochromulina sp. 5 1 +
Prymnesiophyceae sp. + -

CRASPEDOPHY CEAE
Monosiga sp. -
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PRASINOPHY CEAE
Pyramimonas cf.virginica
Pyramimonas sp.
Tetraselmis sp. 6 um

CHRY SOPHY CEAE
D. balticum .
Pseudopedinella tricostata

EUSTIGMATOPHY CEAE
Nannochloris sp.

BACILLARIOPHY CEAE
Eupodiscalessp.
Actinocyclus octonarius
Chaetoceros sp.
Chaetoceros sp. 5x2.4 um
C. danicus

C. gracilis

C. ceratosporus

C. subtilis

C. gimilis

2x 9.6um

Rhizosolenia fragilissima
R. minima

Thalassiosira sp.

T. angulata

T. baltica

T. punctigera

T. levanderi
Thalassiosira sp. 45 um
Skeletonema costatum

S. subsalsum

Gyrosigma sp.

EUGLENOPHY CEAE
Eutreptiella sp.
Eutreptia lanowii
Trachelomonas sp.

PRASINOPHY CEAE
Pedinomonas sp.
Scourfieldia sp.
Micromonas pusilla
Halosphaera colonies 50 um
Mantoniella squamata
N. pyriformis

N. minuta
Pyramimonas sp.

P. virginica
Ochromonas sp.

CHLOROPHY CEAE
Oocystis sp.
Nannochloris coccoides
Planktonema lauterbomii
Polytoma sp.
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Choanoflagellates spp.
Flagellates (unident
Ultrapankton < 2 um
Mesodinium rubrum
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Sample: LL19 20.4 1990
Laboratory number

CYANOPHYCEAEA

Ap hanothece sp.
Gomphosphaeria sp.
Microcystis reinboldii
Anabaena subcylindrica
Ap han izomenon flos-aquae

CRY PTOP HYCEAE
Cryptomonadales type A
Cryptomonadales type B
Leucocryptos marina

DINOPHYCEAE
Dinophysis acuminata
Dinophysis acuta

D1 nophysis sp.
Amphidinium sp.
Gonyaulax catenata
Gonyaulax triacantha
Oblea rotundata

Naked dinos 6- 10 um
Naked dinos 10- 15 um
Naked dinos 15-20 um
Gymnodinium sp.Y
Naked dinos 20-40 pm
Gyrodinium spp.
Katodinium rotundatum
Glenodinium sp.
Protoperidinium bipes
Protoperidinium spp.
Ebria tripartita
Dinophyceae sp. 14 um
Dinophyceae sp. 25-35 um
Unidentified dinoflag.

CHRYSOPHYCEAE
Ochromonas sp.

Pseudopedinella tricostata

EUSTIGMATOPHYCEAE
Nannochloropsis sp.

BACILLARIOPHYCEAE

N

w b~ o1 Ul o1 ol
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Eupodiscales sp.
Chaetoceros wighamii
Chaetoceros ceratosporus
Chaetoceros subtilis
Skeletonema costatum
Thalassiosira cf. levanderii
Thalassiosira bal tica
Achnan tes taen iata

Ni tzschia longissima

EUGLENOPHYCEAE
Eutrep tiel la sp.

PRASI NOPHYCEAE
Pyrami monas sp.

CHLOROPHYCEAE
Monoraphidium contortum
Oocystis sp.

MISCELLANEOUS
Choanoflagellates
Mesodinium rubrum
Miscellaneous 3-6 pm
Miscellaneous 6- 10 um
Unidentified flagellates
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ANNEX 3.
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Sample: Kiel-lighthouse 4.7 1990

Laboratory number

CYANOPHYCEAEA
Gomphosphaeria sp.
Merismopedia punctata
Microcystis reinboldii
Achroonema cf. len turn
Anabaena cf. inaequalis
Aphanizomenon flos-aquae
Nodularia spumigena

cf. Synechococcus
Chroococcaceae sp.

CRYPTOPHYCEAE
Cryptomonadales type A
Cryptomonadales type B
Leucocryptos marina
cf. Rhodomonas minuta

DINOPHYCEAE
Prorocentrum micans
Dinophysis norvegica
Am phidinium sp.
Gonyaulax spinifera
Ceratium tripos
Cerati um fusus
Heterocapsa triquetra
Armoured dinos spp
Naked dinos spp.
Katodinium rotundatum
Ebria tripartita

CHRYSOP HYCEAE
Dinobryon petiolatum
Dinobryon balticum
Calycomonas spp.
Distephanus speculum
Monochrysis sp.
Ochromonas sp.

EUSTIGMATOPHYCEAE
Nannochloropsis sp.

BACILLARIOPHYCEAE
Cerataulina pelagica
Chaetoceros danicus
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Chaetoceros socialis
Coscinodiscus radiat us
Ditylum brightwellii
Praoboscia alata
Rhizosolenia fragi lissima
Rhizosolenia minima
Skeletonema costatum
Thalassiosira angulata
Thalassiosira baltica
Thalassiosira leptopus
Nitzschia closterium
Nitzschia sp.
Thalassionema ni tzsch.
Eupodiscales sp. 3um
Pennales sp.

PRASINOP HY CEAE
Pyramimonas sp.

CHLOROP HYCEAE
Monoraphidi um contortum
Oocystis sp.

MISCELLANEOQUS
Miscellaneous [-3 um

Miscellaneous 6- 10 um
Unidentified fl. 25* 19 um
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Sample: BMBJ13 1.7 1990
Laboratory number

CYANOPHYCEAEA
Aphanothece sp.
Gomphosphaer ia sp.
Microcystis reinboldii
Anabena spp.

Aphan izomenon flos-aquae
Nodularia spumigena

CRY PTOPHYCEAE
Cryptomonadales type A
Cryptomonadales type B
Cryptomonadales type C
Katablepharis spp.

DINOPHYCEAE
Prorocentrum balticum
Dinophysis norvegica
Dinophysis rotundata
Amphidinium crassum
Cerati um furca
Ceratium tr ipos
Gonyaulax catenata
Gonyaulax grindleyi
Naked dinos 6-10 um
Naked dinos 10-15 um
Naked dinos 15-20um
Naked dinos 20-40um
Gyrodinium glaucum
Gyrodinium spp.
Katodinium rotundaturn
Ebria tripartita
Dinophyceae sp. 8 um

CHRYSOPHYCEAE
Dinobryon petiolatum
Calycomonas wulffii
Ochromonas  sp.
Pseudopedinella tricostata

BACILLARIOPHYCEAE
Actinocyclus octonarius
Chaetoceros danicus
Chaetoceros subtilis
Cyclotella caspia
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Rhizosolenia minima

Thalassiosira cf. pseudonana +
Nitzschia sp.

Tabellaria flocculosa

PRYMNESIOPHYCEAE

Chrysochromulina sp. 3 pum -
Chrysochromulina spp. -
Prymnesium sp. -
Pav lova sp. -

EUGLENOPHYCEAE
Eutrep tiel la sp.

PRASI NOPHYCEAE

Mantoniel la squamata -
Pyram i monas sp. -
Pyram imonas vi rgi nica -

CHLOROPHYCEAE

Chlamydomonas sp.

Polytoma sp.

Botryococcus brauni i

Dictyosphaerium pulchellum
Monoraphidium contortum

Oocystis borgei

Oocystis lacustris

Planktonema lauterborni +

MISCELLANEOUS
Monad 3 ¢m -
Monad spp

+ + + B
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Sample: Visby 29.8 1990
Laboratory number 1 2 3 4 S 6 7. 8

CYANOPHYCEAEA
Achroonema sp. - +
Microcystis reinboldii - + -~ -
Anabaena baltica
Ap han izomenon flos-aquae + + + 4 5 +
Nodularia spumigena + + u - + +

CRY PTOP HYCEAE

Cryptomonadales type A + + - + +
Cryptomonadales type B + + + + 2
Cryptomonadales type C + + + +
Chroomonas acuta -

Katablepharis ovalis - + - -
Leucocryptos marina - + - + 5

DINOPHYCEAE

Prorocentrum micans + + -
Prorocentrum minimum + + - - +
Dinophysis acuminata + + + + + +
Dinophysis cf. baltica - +
Dinophysis norvegica + + - +
Dinophysis rotundata + + - + +
Amphidinium sp. - + -
Ceratium lineatum + + - +
Ceratium tripos + +
Gonyaulax spi nifera - + - - -
Gonyaulax triacantha - + - -
Gonyaulax grindleyi - + +
Gonyaulax verior -
Oblea rotundata - + -
Naked dinos 10-15pum + + + +
Naked dinos 15-20 um + + + +
Naked dinos 20-40 yum + + -
Gymnodinium sp.Y - + - + +
Gymnodinium simplex + + - + -
Gym nodinium cf. splendens - + +
Katodinium rotundaturn + + + + 4
Katodinium glaucum - + - - -
Diplopsalis group - + - - -
Protoperidinium granii - + -

+

Protoperidinium ovatum - - - -
Protoperidinium  pellucidum
Scripsiel la trochoidea

Peridiniales spp. + - -

+

+
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Helgolandinium subglobosum
Ebria tripar tita

CHRYSOPHYCEAE
Ochromonas  sp.
Pseudopedinella tricostata
Pseudopedinella pyriforme
Apedinella spinifera
Distephanus speculum

PRYMNESIOPHYCEAE
Chrysochromulina sp.
cf. Prymnesium parvum

BACILLARIOPHYCEAE
Actinocyclus octonarius
Chaetoceros danicus
Chaetoceros cf. tenuissimus
Melosira sp.
Rhizosolenia fragilissima
Skeletonema costatum
Coscinodiscus radiatus
cf. Cyclotella sp.
Achnantes taeniata
Diatoma elongatum

Ni tzschia longissima

EUGLENOP HYCEAE
Eutreptiel la sp.
Euglena sp.

PRASI NOPHYCEAE
Pyramimonas cf. virginica
Pyrami monas sp.
Nephroselmis sp.

CHLOROP HYCEAE

Oocyst is borgei

Oocystis sp.
Monoraphidium contortum
Scenedesmus intermedius

MISCELLANEOUS
Coenochloris cf. planoconv.
Mesodinium rubrum
Unidentified small flagellates
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3. REPORT OF THE WORKING GROUP ON PHYTOPLANTKON
PRIMARY PRODUCTION

3.1 Participating countries/institutes/persons

Sweden SWVH Géteborg E.-G Thelen
A. Taglind
J. Szaron
UVF Umed L. Wennberg
A. Hagstroém
Inst. System Ecol ogy, Aské T. Lundberg
Fi nl and FI MR Hel si nki J.- M Leppénen
. Kuparinen
L. Grénlund
Denmar k Inst. Environnental Research G Aertebjerg
. N elsen
USSR State Cceanogr. Inst., Mscow V. Andrjuschenko
FRG Inst. Marine Research A. Hel ns
P. Fritsche
GDR Inst. Marine Research S. Schulz
( Convener)

3.2 Primary Production Experinents

3.2.1 During the Wrkshop at 28 and 29 August two different
experinents, A and C, were carried out.
In Experinment A, simlar to the nonitoring procedure every
| aboratory used its own 14-C-solution, filters as well as
equi pnent and counted the activity of the filters with
their own counter.
In Experinment C, all laboratories used the same 14-C
solution and type of filters supplied by the organizer
The activity of the filters was neasured at an
scintillation counter on board RV ARANDA

In all experiments ten parallel light and three dark
sanples were wused. The experinental water for the
exclusively used m xed sanples was kindly prepared by G
Aertebjerg and coll eagues. The water was gathered at a
site in the Sound (for experinents at 28 August) and at a
site 12 nmoff Visby at 29 August, where ships carried out
field sanpling.
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Beside the incubator experinents three |aboratories,
suppl i ed with the corresponding filter equi pnent, perfornmed
experiments for conparison of Pl-curve estimtion

The participating Swedi sh | abs from umed and Ask® carried
out in situ measurements at the experinmental site off Vishy
at 29 August. Results of this exercise, hardly in any case
to conpare with the workshop procedure, have not been
recei ved.

Addi tional experinents and measurenents

.3.1 The irradi ance of the incubators was nmeasured. The results

. 3.2

.3.3

are conpiled in Tab. 1.

At 29 August all ships observed the sight depth by using
the Secchi disk. The results of the readings are conpiled
in Tab. 1.

The activity of the 14-C sol ution used by the participating
| aboratories was checked. The activity is given in Tab. 2.

.4 Results

4.1

Experi ment A

The results of experinent Al are conpiled in Fig.1.

The USSR did not take part in this experinment. The nmedi an
val ues covered a range from9.3 ng C m> h' (RV ALKOR) to
13.8 ng C n® h'' (RV ARANDA). The overal | average accounted
for 11.73 ng C n” h'' with a standard deviation and a
coefficient of variation of 1.95 and 16.61% respectively.
The 95% confidence intervals are displayed in Fig. 2. They
show that at least two averages are significantly different
fromthree others.

In Fig.3 the results of experinment A2 are given. The median
val ues ranged from9.2 ng Cn™> h' (RV ARGS) to 13.3 ng C
m> h' (RV GUNNAR THORSON). The overal |l average was 11.37
my C m? h'' with standard deviation and coefficient of
variation of 1.87 respectively 16.42%
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In Fig.4 the 95% confidence limts of the averages are
given. They show at |east two groups with significantly
different neans.

3.4.2 Experiment C
In Experiment A RV ARANDA did not take part. The results
are shown in Fig.5. The nedian values ranged from7.4 ng
m> h' (RV LEV TITOY) to 17.1 ngy C m> n' (RV GUNNAR
THORSQN) .
The overall average was 12.25 ng C m> h' with the
correspondi ng standard deviation 4.29 and coefficient of
variation 35.03 respectively.
The averages and 95% confidence intervals in Fig.6
exenplify the differences between the means and show t hat
5 averages are not significantly differing from each other.

The results of experinment C2 are conpiled in Fig.7. The
medi an val ues ranged from7.5 ngy Cm® h'to 13.5 ny C m™®
h''. The overall average accounted for 10.54 ny C m™ n’'
wth the standard deviation of 2.96 and the coefficient
of variation of 28.06 respectively.

In Fig. 8 the averages and the 95% confidence intervals
are shown. Again only 4 respectively 3 neans are not
significantly different from the others.

3.4.3 Pl-curve estimation
The results of the two experinments are conpiled in Tab. 3.

3.5 D scussion

The results of the four experinments (A, A2, d, C) are rather
conf usi ng. First of all the averages of the different
| aboratories differ in some single cases and nostly al so pool ed
as small groups (2-3 labs) fromthe others. The standard
deviations are also considerable in the experinents and al so
different fromexperinent to experinment. The high variability
within the groups mght be caused by differences in filtration
technique. At |east one |lab noted |long and uneven filtration
time. Generally the participants conplained that the filtration
of the material caused when by using the SARTORIUS filters.
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Unexpected differences are also visible in the results of the
correspondi ng experinents Al, d and A2, C2. The grand nmean in
the first experinent was higher for C in the second for
experinent A (Tab.4). The neans are however statistically not
significantly different.

The averages at |least of the four |abs which took part in both
Al and O differ considerably and changed also the pattern "high
to low" or opposite for the neans.

Qpposite to the first attenpt the pattern "high to low" in the
nmeans of the second experinment is conparable for the A and C
parts.

| f experinment A and Cis conpared, the experinent A showed a
better agreenent between the participating |abs expressed as a
| ower coefficient of variation

3.6 Concl usi ons

The variability in the results between the participating
| abs was surprisingly high. This is possibly caused by the
physi ol ogi cal state of the phytoplankton which had to be
used for preparing the sanples.

The agreenent between the |abs was in experinment A (the
normal in the BWP used procedure) better than in experinment
C. This fact gives rise to the assunption that the data in
the bank are better than the results of t he
intercalibration.
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Tab. 1 Secchi disk readings at the intercalibration site and
Irradiances in the incubators. Mean val ues of measurenents
at top, bottom right and left side

Secchi disk I rradi ance
Lab m uE m? g’
ALK/FRG 8 420
ARG/S 7 290
ARA/SF 7 420 1.run
410 2.run
GT/DK 8 420 |.run
370 2.run (2 h later)
LT/ Li t huani a/ USSR 7 270
PAP/ GDR 7.5 320
ALK = RV "alkor"
ARG = RV "Argos"
ARA = RV "Aranda"
GI' = RV "Gunnar Thorson"
LT = RV "Lev Titov"
PAP = RV "Professor Al brecht penck"

Tab.2 Activity of the C 14-solutions used by the participating
| abs (measured on board RV ARANDA)

Activity

Lab wei m L
ARA/SF 20. 09
ALK/ FRG 10. 39
ARG/S 4.17
GT/DK 17. 85

PAP/ CDR 23.99
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The Finnish colleagues noted that the batch E 70-1 given by GI
for the CGExperiment was certified with 19.48 uci m~.

Tab. 3 Irradiance in ¢ of the normal irradi ance in incubator
PP
Lab. 5 10 15 25 50 100 175
ALK (Exp.1) 0.67 2.26 - 6. 82 11.73 20.67 18.31
Gl (Exp.1) 0.05 0.78 1.79 4. 38 9.00 11. 45 9.82
ARA (Exp.2) 0.16 1.55 - 24.13 9,22 10.36 10.83

ALK (Exp.2) 0.60 1.79 2.92 5.78 9.56 13.15 13.86
Gl (Exp.2) 0.52 1.45 2.72 5.08 9. 46 6. 08 7.11

Al data calculated as ng C m? n

Tab. 4 Grand neans, standard deviation (nmg C m”® n') and
variation coefficient for the four experinments

Exp. A Exp. d Exp. A2 Exp. Q2
G and nean 11. 73 12. 25 11. 37 10. 54
Stand. dev. 1.95 4.29 1.87 2.96

Var. coeff. 16. 61 35.03 16. 42 28. 06




Fig.1
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Box-Whisker-plots of the results of Fig.3
Experiment Al.

The boxes represent the median as the

horizontal line inside, the upper and

lower quartil and the range of the samples

as the vertical tine. L.T. did not take

part in Experiment Al.

Potential Prie.Fred. Exper.il

Box-Whisker-plots of the results of
Experiment Cl. Explanations as in Fig.1.
RV ARA did not take part in the Experiment
Cl.

Potentiz] Prie.Frod. Exper.Cl

Fig.2

95% confidence intervals and mean values Fig.4
of Experiment Al for the participating
labs.

95% confidence intervals and means for
Experiment CI.
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