HELCOM EG PHYTO Biovolume file updating and data reporting procedures
Version 3 (agreed 14 June 2022)

The purpose of this document

The HELCOM Expert Group on Phytoplankton (HELCOM EG PHYTO, EG PHYTO; formerly HELCOM Phytoplankton Expert Group, HELCOM PEG, PEG) works with phytoplankton monitoring in the Baltic Sea area. Among other things, the EG PHYTO maintains and updates the HELCOM EG PHYTO Biovolume file (PEG BVOL).

The intended target groups of this document are those utilizing the PEG BVOL, and those responsible for phytoplankton data reporting to ICES. This document describes:
1. the HELCOM EG PHYTO Biovolume file (PEG BVOL) updating procedure, and
2. the HELCOM COMBINE phytoplankton monitoring data submission procedure, i.e., phytoplankton data reporting to ICES.

[bookmark: _The_procedure_and]The procedure and rules of updating the HELCOM EG PHYTO Biovolume file (PEG BVOL)

The original HELCOM EG PHYTO Biovolume file and its subsequent updates
The original HELCOM EG PHYTO Biovolume list (“Biovolumes and size-classes of phytoplankton species in the Baltic Sea”, also known as the HELCOM PEG Biovolume list, PEG list) was published as an annex to the publication Olenina et al. (2006; https://www.helcom.fi/wp-content/uploads/2019/08/BSEP106.pdf). The PEG BVOL file has been maintained as an MS Excel file, and has since its publication in 2006 been annually updated by the HELCOM Expert Group on Phytoplankton (EG PHYTO). Currently it is updated in spring, and following a review by ICES, a new version is published each summer. All changes made can be seen from the “Change log” sheet in the Excel file. Together with the Excel file, this current document is provided. The most recent version of the PEG BVOL and this document is available on the ICES website: https://www.ices.dk/data/Documents/ENV/PEG_BVOL.zip. 

How to refer to the HELCOM EG PHYTO Biovolume file (PEG BVOL)
The PEG BVOL can be referred to, in text, e.g. as follows:
(Olenina et al. 2006 and its annually updated annex, version 20XX).
In the above, the “20XX” refers to the version used for the data utilized in the study, e.g. version 2020.

In the reference lists, it can be referred to, e.g. as follows:
Olenina, I., Hajdu, S., Edler, L., Andersson, A., Wasmund, N., Busch, S., Göbel, J., Gromisz, S., Huseby, S., Huttunen, M., Jaanus, A., Kokkonen, P., Ledaine, I. & Niemkiewicz, E. 2006: Biovolumes and size-classes of phytoplankton in the Baltic Sea. HELCOM Baltic Sea Environmental Proceedings 106, 1–144. Available at https://www.helcom.fi/wp-content/uploads/2019/08/BSEP106.pdf. Annually updated annex available at https://www.ices.dk/data/Documents/ENV/PEG_BVOL.zip.

Nomenclature, systematics, and taxa included in list
[bookmark: _Hlk90543947]The nomenclature and taxonomical system of PEG BVOL mainly follows WoRMS (World Register of Marine Species, http://www.marinespecies.org/), which in turn largely follows AlgaeBase (Guiry & Guiry 2021, http://www.algaebase.org/). Overall, PEG BVOL follows WoRMS, however in cases where the information in WoRMS and AlgaeBase is contradictory, or in cases where the EG PHYTO does not agree with the taxonomical interpretation of WoRMS (of e.g. the current valid synonym), PEG BVOL practices a conservative approach.

The PEG BVOL also includes certain taxa, which cannot be reliably identified using routine phytoplankton monitoring methods (i.e. the light microscopical analysis of acid Lugol’s preserved samples (HELCOM 2021)). Examples of such taxa are several species belonging to the genera Alexandrium and Pseudo-nitzschia, and the orders Prymnesiales and Gymnodiniales, to mention a few.

The list does not allow simultaneous use of the synonymized taxon references. The detailed procedure for handling the synonyms is outlined in the section Modifying existing size classes and taxon names (e.g. correcting spelling mistakes) below.

AphiaID as taxon identifier
All taxa should link to an AphiaID as assigned by WoRMS wherever possible. The only exceptions are such counting units, which are not taxa in the strict sense, but which are necessary for the purposes of recording the findings in the sample. These counting units encompass specimens that cannot be determined to a more detailed level using the methods available, i.e. light microscopical analysis of Lugol’s preserved samples. Such counting units, lacking an AphiaID, are e.g. Diplopsalis CPX, Oblea rotunda CPX, Apocalathium CPX, Scrippsiella GRP, and Unicell. CPX refers to complex, GRP to group, and both encompass several species belonging to several genera, which are not necessarily closely related. These taxa are nevertheless accepted by ICES, and included in the data in the ICES database.

Updating the PEG BVOL in practice
Before the annual PEG BVOL updating meeting, the following preparations are made:
· The EG PHYTO chair distributes among the EG PHYTO members a version of the PEG BVOL file, into which all proposed changes are to be made.
· An Excel file containing information on the discrepancies between the most recent version of the PEG BVOL (i.e. the previous year’s PEG BVOL) and the WoRMS database is prepared and distributed among the EG PHYTO members. The members of the taxonomical working groups investigate the discrepancies and make proposals for changes to be made in PEG BVOL. All discrepancies are not automatically corrected according to WoRMS (see above).
· The EG PHYTO members compile into separate PEG BVOL files changes relating to new taxa and/or new size classes to be added to the PEG BVOL, and corrections to mistakes found in the PEG BVOL.
· The changes are submitted to the EG PHYTO chair, who then compiles them all into one file. The file with compiled changes is sent out to the EG PHYTO members for scrutiny prior to the actual meeting.
· The nomenclature of the taxa (i.e. the taxa comprising the counting units) are updated annually, based primarily on the above mentioned PEG BVOL vs. WoRMS discrepancies file.
· The higher taxonomy of the different phytoplankton groups is updated within a 3-year cycle, so that the higher taxonomy of any particular group is updated every 3rd year.
· Intermittently, other improvements are made to the PEG BVOL, e.g. the addition of new columns containing information previously not incorporated (e.g. on colony shape).
· All structural changes are to be agreed with the ICES Data Centre beforehand. 
· All changes are to be listed in the “Change log” sheet of the PEG BVOL file.

During the PEG BVOL updating meeting, the work proceeds as follows:
· The chair leads the work with the updating of the PEG BVOL. The proposed changes, as regards systematics, nomenclature, size classes, adding new taxa, correction of mistakes, etc, are discussed and decided upon.
· Work on the different sheets in the PEG BVOL is carried out simultaneously. The chair goes through the proposed changes on the sheet “Biovolume file”, and another member handles the changes in the “Change log” sheet. 
· Old, no longer valid names and size classes (i.e. those that are not accepted to be used within the subsequent updated next version) should be clearly marked with the “N” flag in the “Not_accepted_name” or “Nonvalid_SIZCL” columns. All respective information, including references to the accepted name and/or size class, must be added to the PEG BVOL “Not_accepted” sheet.
· All new taxa and size classes are presented by those proposing these taxa/size classes, or a representative of those persons. All changes are approved or rejected.

Adding new taxa to the PEG BVOL
New taxa proposed to be included into the PEG BVOL have to be presented at the PEG BVOL updating meeting. As much as possible of the following information should be presented:
1. representative micrographs where all important characteristics can be seen, as well as images (and text) scanned from flora(s) or publication(s) to facilitate comparison
1. cell size measurements of observed specimen(s)
1. suggestions for suitable size class(es) and geometric shape(s). The size ranges of the new size class(es) should follow the style of existing size classes in PEG BVOL
1. a short description where the observations are compared with the information given in floras and/or other publications, including a list of taxa with which the taxon could plausibly be confused, and why the current specimen is none of these other, similar taxa
1. information about the occurrence (i.e. ecology; in which environment and in which conditions it was observed, was it abundant or sparse, etc)
1. if the taxon has, based on G. Hällfors (2004; http://www.helcom.fi/Lists/Publications/BSEP95.pdf) or other publication, been observed in the Baltic Sea, this is worth mentioning too; it confirms the occurrence of the taxon in question in the Baltic Sea. However, also taxa that have previously not been observed in the Baltic Sea can be added to the PEG BVOL whenever their addition is properly justified.
Based on the information presented, the meeting will decide on accepting the taxon, or whether further evidence is needed.

Adding new size classes to the PEG BVOL
When proposing a new size class, the following should be taken into account:
1. the biovolume of the new size class should preferably differ from the biovolume of existing size classes by ca 20%, or it should be of a different geometric shape. If it is of a different geometrical shape, it may be of a similar biovolume as existing size classes
1. the size ranges of the new size class(es) should follow the style of existing size classes
1. if the proposed size class corresponds with sizes given in literature, this should be indicated during the updating process, together with literature reference
1. if the proposed size class deviates from sizes given in literature, representative micrographs and measurements of cell dimensions should be provided.

[bookmark: _Modifying_existing_size]Modifying existing size classes and taxon names (e.g. correcting spelling mistakes or adding synonyms)
No deletions or direct changes may be made to the existing taxon name/size class combinations, since these combinations act as a key to the biovolume calculations, and their removal will affect previous data submissions. 

When changing the taxon name, i.e. when taking into use another synonym, the old synonym should be marked with “N” in the “Not_accepted_name” column, while the new entry (i.e. the name taken into use) can keep the size classes and their identifier (size class number, in the “Biovolume file” sheet, column “SizeClassNo”). The old synonym should be added to the “Not_accepted” sheet with the respective information.

Direct editing of the incorrect taxon names, e.g. correcting spelling mistakes, cannot be made without prior checking with the ICES Data Centre whether the name was already used in the data submissions. However, it is possible to mark the incorrectly spelled name as not accepted (“N” in column “Not_accepted_name”), and add it to the “Not_accepted” sheet with the respective information. In the new valid entry (i.e. the correctly spelled name), the size classes and their identifier (size class number, in the “Biovolume file” sheet, column “SizeClassNo”) remain unchanged. NOTE: Flag ‘N’ in the column ‘Nonvalid_SIZCL’ should not be used in this case. Mapping to the new species name and size classes in the sheet ‘Not_accepted’ is sufficient.

When modifying existing size classes, e.g. in cases where a size class is split into two or several size classes, or a new dimension is added, or the formula is changed, or the biovolume is changed, the former size class should be marked as Nonvalid (“N” in column “Nonvalid_SIZCL”), and added to the “Not_accepted” sheet with respective information, and a new size class number should be allocated for the modified size class(es) in separate entries.

In summary, before submitting the updated PEG BVOL to ICES, the old, no longer valid, size classes should be marked with “N” in the “Biovolume file” sheet column “Nonvalid_SIZCL”. Similarly, the synonyms no longer used as well as incorrect taxon names, should be marked with “N” in column “Not_accepted_name”.

All information regarding old, no longer valid names and size classes (i.e. those that are not accepted to be used in the subsequent updated version) must be added in to the PEG BVOL “Not_accepted” sheet. This will allow new data submissions to use the latest biovolumes for calculations, while still being able to track the old calculations.

The PEG BVOL and the NOMP list
The Nordic Marine Phytoplankton Group (NOMP) works with phytoplankton monitoring in the Kattegat, Skagerrak and North Sea area. NOMP has their own taxonomic and biovolume list that is an extension of the PEG BVOL, and the format is the same as in the PEG BVOL. All species and size classes in the PEG BVOL are also found in the NOMP biovolume list. Additionally, species and size classes not found in the PEG BVOL but occurring in the Skagerrak/North Sea area are found in this NOMP biovolume list.

The NOMP list is updated yearly in autumn. A person who is a member of both EG PHYTO and NOMP is responsible for the management of the NOMP list. It is not an official ICES-approved list yet (in 2021), but it is intended to become that.

The EG PHYTO and NOMP cooperate as concerns the addition of new taxa and size classes, as well as other modifications made to the two lists, i.e. the PEG BVOL and the NOMP biovolume list. The PEG BVOL, being the original list and an officially adopted ICES-approved list in the Baltic Sea region, functions as the “mother list”. Importantly, in order to keep the lists as harmonized as possible, when new size classes or taxa are included in either list, the other list will adopt the same size classes for the taxa, provided the taxa and size classes are relevant for the area in question (i.e. the Baltic Sea area, and the Skagerrak and North Sea area, respectively). 

In the PEG BVOL file information on which taxa and size classes originate from the NOMP list will be included in the “Change log” sheet. A member of both the EG PHYTO group and NOMP will present those changes in the NOMP list, which are relevant to the PEG BVOL at the annual PEG BVOL updating meetings.

[bookmark: _Non-PEG_members_wishing]Non-EG PHYTO members wishing to report on errors and omissions in the PEG BVOL
Errors and omissions in the PEG BVOL should be addressed to EG PHYTO via the HELCOM Secretariat by contacting Ms. Jannica Haldin (jannica.haldin@helcom.fi). Suggestions for corrections can be sent to EG PHYTO also via ICES contacting accessions@ices.dk. EG PHYTO will consider the suggestions at the annual updating meeting, and make corrections according to the rules and procedures described above. Suggestions for corrections received by the EG PHYTO or ICES by 15 March will be considered in the HELCOM EG PHYTO meeting of the ongoing year. Suggestions arriving later than 15 March will be considered in the next year’s HELCOM EG PHYTO meeting.


[bookmark: _The_procedure_of]The procedure of reporting HELCOM COMBINE phytoplankton monitoring data to ICES

Notes to data submitters
HELCOM COMBINE phytoplankton monitoring data is required to be submitted to ICES according to the latest annually updated version of the HELCOM EG PHYTO Biovolume file (PEG BVOL). The latest updated version of the PEG BVOL is available at https://www.ices.dk/data/Documents/ENV/PEG_BVOL.zip. The original HELCOM EG PHYTO Biovolume file, which was published as an annex by Olenina et al. (2006; https://www.helcom.fi/wp-content/uploads/2019/08/BSEP106.pdf), has since its publication been annually updated by the HELCOM EG PHYTO, and therefore the original PEG BVOL cannot be used when submitting data to ICES.

Concerning the procedure of reporting potential errors and omissions found in the HELCOM PEG BVOL during data submission, please see the section “Non-EG PHYTO members wishing to report on errors and omissions in the PEG BVOL” above. Ad-hoc data reporting of phytoplankton data for taxa not present in the PEG BVOL can be made using the WoRMS species codes, i.e. AphiaIDs (with RLIST ERID) and size classes in the SIZGL list (https://vocab.ices.dk/?ref=48). Note that these data entries that are not present in the PEG BVOL might be omitted during the data assessments (i.e. in indicators for HOLAS assessments or any other HELCOM products).

EG PHYTO recommends using the following SFLAG codes for reporting the Baltic Sea phytoplankton data, where applicable:
· CF – stands for the Latin confer, meaning 'compare'. Indicates a strong resemblance to the taxon named, but that the determination is not certain.
· GRP – indicates a particular group of species significantly resembling by size and shape the species or genus that has given the group its name.
· CPX – indicates a particular group of species significantly resembling by size and shape the species or genus that has given the group its name. 
· SP – indicates one species, which can be determined only to a higher level, not to species level. All specimens occurring in the particular sample are however considered to be conspecific.
· SPP – indicates that several species are included under this name.   

Rules for reporting phytoplankton monitoring data to ICES

The data should be reported, by the national database host, to the HELCOM Combine database hosted by ICES (https://dome.ices.dk/) in accordance with the Environmental Reporting Format (see ERF3.2.doc and Simplified_Format_Communities_PP-ZP-PB-ZB.xlsx at https://www.ices.dk/data/Documents/ENV/Environment_Formats.zip), to be available and included in the HELCOM assessments. Reported data should include metadata and calculated abundance and biovolume of taxa, preferably per size class. There are two fields in ERF3.2 that reference the PEG biovolume report.

1) RLIST in the abundance record (38). The "PEG_BVOL" option in RLIST refers to the latest (cumulative) update of the biovolume report. DATSU will check each taxon name reported in the data file for occurrence in the PEG BVOL. If the taxon is missing in the PEG BVOL, an error will be given. 

2) SIZRF in the method record (20). This refers to the actual PEG_BVOL version used for assigning size class (“PEG_BVOL2006”, “PEG_BVOL2007” etc.). DATSU will check the size class reported in the data file for occurrence in the cumulative “PEG_BVOL” table. The versions will be archived for reference during assessments. 

3) Data collected in 2013 and thereafter may not report synonyms from previous PEG Biovolume lists. Taxa or size classes that are no longer accepted, will be highlighted by DATSU as well, but the submission would still be possible, unless some critical reference issues were identified and fixed in the list.
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