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Zooplankton mean size and total stock 

Key Message 

This core indicator evaluates the composition of the zooplankton community to determine whether a Good 

Environmental Status (GES) is achieved. The specific size distribution and total stock of the zooplankton 

that reflect GES varies between the different Baltic Sea sub-basins due to strong environmental gradients, 

however, as a rule GES is achieved when large sized zooplankters occur abundantly in the plankton 

community.  

 

Key message figure 1: Status assessment results based evaluation of the indicator 'zooplankton mean size and total 

stock'. The assessment is carried out using Scale 2 HELCOM assessment units (for more information see the HELCOM 

Monitoring and Assessment Strategy Annex 4. Click to enlarge. 

 

http://helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
http://helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
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The indicator-based status evaluation is in progress, thus no complete results are available at present. Even 

so, it is already evident in many datasets that zooplankton mean size and/or total biomass have declined 

during the last decades as a result of both the increase of the biomass of small zooplankton taxa – as a 

consequence of eutrophication – and decrease of the biomass of copepods – as a consequence of higher 

predation by zooplanktivorous fish (sprat and herring). It is also possible that altered environmental 

conditions (e.g. decreased salinity, increased temperature and deep water hypoxia) have contributed to 

these trends, although the significance of these effects has not been properly evaluated. However, 

regardless of the drivers of these changes, the mean size and total stock trends indicate that the resulting 

pelagic food web structure is not optimal for energy transfer from primary consumers (phytoplankton) to 

fish. 

Once the evaluation is completed, the confidence of the indicator evaluation is expected to be moderate 

since data are available for fairly long time periods from all Baltic Sea sub-basins. 

The indicator is applicable in the waters of all the countries bordering the Baltic Sea. 

Relevance of the core indicator 

Zooplankton are a major link in aquatic ecosystems and integral to food web dynamics, ecosystem 

productivity, as well as nutrient and carbon cycling. With the position that zooplankton has in the food web 

– sandwiched between phytoplankton and fish (between eutrophication and overfishing) – the evaluation 

of zooplankton is a prerequisite for analysis of pelagic food web structure. In this context, mean size of a 

zooplankter in the community is indicative of both fish feeding conditions and grazing pressure on 

phytoplankton.  

High standing stocks of zooplankton composed by larger organisms have higher capacity for transfer of 

primary production to fish production (i.e. higher energy transfer efficiency). By contrast, dominance of 

small-sized organisms indicates prevalence of pico- and small nanophytoplankton and thus inefficient 

energy transfer due to losses in microbial loops. Thus, abundant zooplankton with high mean individual size 

would represent both favourable fish feeding conditions and high grazing potential, whereas all other 

combinations of zooplankton stock and individual size would be suboptimal and imply food web limitations 

in terms of energy transfer from primary producers to higher trophic levels and poorer food availability for 

planktivorous fish.  

Policy relevance of the core indicator 

  BSAP segment and objectives MSFD Descriptor and criteria 

Primary link Biodiversity 

 Thriving and balanced 
communities of plants and 
animals 

D4 Food-web 
4.3 Abundance/distribution of key 
trophic  groups/species 

Secondary link Eutrophication 

 Natural distribution and 
occurrence of plants and animals 

D1 Biodiversity 
1.6 Habitat condition 
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Results and Confidence 

The analysis for evaluating whether zooplankton mean size and total stock (MSTS) meet Good 

Environmental Status (GES) or not, is currently still in progress.  

To illustrate the application of MSTS, a preliminary outcome is presented below. It should be noted that 

these results cannot be taken as conclusive before the analysis is complete. See also the notes on future 

work below. 

In the Bothnian Bay (Results figure 1A), MSTS has not changed considerably since 1979, as seen in the 

overlay of z scores in the matrix. Recent years (2005–2010), however, rank below the 1980s and early 

1990s, with values outside the GES boundary for mean size. In the Bothnian Sea (Results figure 1B), the 

zooplankton community indicates fairly good food web structure during recent years. In the Åland Sea 

(Results figure 1C) zooplankton mean size is below the GES boundary and the biomass values are also often 

below GES. In the Gulf of Finland (Results figure 1D), the recent values of the mean size are in sub-GES 

whereas the biomass is in GES; this pattern in zooplankton community structure is often observed as a 

result of eutrophication. In the northern Baltic Proper (Results figures 1E and 1F), the food web has not 

been in GES during most of the recent decade (2000–2011); the mean size has decreased since the 1990s, 

although some signs of recovery appear after 2007, at least in the coastal station Askö. In the Eastern Baltic 

Proper (Results figure 1G), the mean size is in GES during most of the recent years (2004–2009), but the 

biomass frequently falls below GES boundary (e.g. 2004–2005 and 2010), indicating inadequate fish feeding 

conditions. In the Gulf of Riga (Results figure 1H), the mean size and biomass of zooplankton community 

suggest that food web structure can support relatively high fish growth, although the mean size during 

some years (2003-2005) was in sub-GES. 

Future work 

At present, the indicator has not been evaluated for all Baltic Sea areas where zooplankton monitoring is 

conducted. In particular, the applicability of MSTS in the western Baltic Sea, much of the eastern, 

southeastern and southern Baltic Sea as well as southern and eastern parts of the Gulf of Finland needs to 

be tested before it can be applied in these assessment units.  

Also, salinity-induced changes in MSTS need to be evaluated and, if relevant and significant, they need to 

be accounted for in the indicator-based assessment of eutrophication effects on pelagic food webs. 

Moreover, the outcome of the MSTS-based assessment needs to be cross checked with other food web 

indicators within the Marine Strategy Framework Directive (MSFD) Descriptor 4 as well as the results of 

eutrophication status assessments according to the HELCOM Eutrophication Assessment Tool (HEAT) and 

Water Framework Directive (WFD) ecological status assessment in the specific assessment units. 
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Results figure 1. Preliminary results on the performance of MSTS indicator, which integrates mean size (Y axis) and 

total biomass of zooplankton (X axis). All data are shown as z-scores. Only r datasets with >18 years of observations. 

Blue and red symbols and lines show data and their 95% confidence intervals for zooplankton under reference periods 

for non-eutrophied systems (RefConChl) and good fish feeding conditions (RefConFish), respectively. Black symbols show 

the same type of data outside of the reference periods. 
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Confidence of the indicator status evaluation 

Confidence of evaluation is a function of the time series length and between-year variability. Also, different 

numbers of stations located in different assessment units will contribute to confidence variability. 

Therefore, confidence will vary depending on the assessment unit.  

Zooplankton monitoring stations are generally found in every Baltic Sea sub-basin, and suitable monitoring 

data series are available for relatively long time periods from most of the sub-basins. A moderate 

confidence in the evaluation is expected once the indicator is operational. 
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Good Environmental Status 

This core indicator employs zooplankton mean size and total stock (MSTS) to evaluate pelagic food web 

structure, with particular focus on lower webs. MSTS evaluates Good Environmental Status (GES) using two 

GES boundaries, one for mean size and one for total standing stock (abundance or biomass) of 

zooplankton.  

The GES boundaries are set using a reference period within existing time series that defines a status when 

the food web structure was not measurably affected by eutrophication and represents good fish feeding 

conditions. This indicator evaluates the structural- and functional integrity of the food web. Thus, on a 

conceptual level GES is achieved when: 

 there is a high proportion of large-sized individuals (mostly copepods) in the zooplankton 

community that efficiently graze on phytoplankton and provide good-quality food for 

zooplanktivorous fish, and  

 the abundance (biomass) of zooplankton is at an adequate level to support fish growth and exert 

control over phytoplankton production. 

In this indicator, the mean zooplankter size (mean size) is presented as a ratio between the total 

zooplankton abundance (TZA) and total biomass (TZB). This metrics is complemented with an absolute 

measure of total zooplankton stock, TZA or TZB, to provide MSTS. Thus, MSTS is a two-dimensional or 

multimetric indicator representing a synthetic descriptor of zooplankton community structure (Good 

environmental status figure 1).  

An area is evaluated as having achieved GES using the MSTS indicator when both mean size and total stock 

are above their specific GES boundaries (Good environmental status Figure 1). Currently, GES boundary 

values have not been set, as further clarification on the need to set assessment unit specific boundary 

values is still needed.  

 

 

Good Environmental Status figure 1. The MSTS concept (left) and a data example (right) to illustrate the use of the 

indicator. The green area on the left panel represents GES conditions, orange areas represent sub-GES conditions 

where only one of the two parameters is adequate and the red area represents sub-GES conditions where both 

parameters fail to meet the GES boundary. On the right panel, long-term zooplankton data from a coastal area in the 
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northern Baltic Proper (monitoring station B1, Askö) were analyzed with respect to RefConChl (blue line indicates GES 

boundary) and RefConFish (red line indicates GES boundary). Consequently, only years located in the right upper 

quadrant, (green area in panel A) can be considered to be in GES. However, observe that one year was misclassified 

(1985). The data are presented as z-scores calculated using mean and SD for the reference periods. See the 

Assessment protocol for details.  

 

The reference periods for MSTS should reflect a time period when effects of eutrophication (defined as 

'acceptable' chlorophyll a concentration) are low, whereas nutrition of zooplanktivorous fish is adequate 

for optimal growth. Hence, these are the periods when eutrophication and overfishing related food web 

changes are negligible. Target setting is based on actual data from the reference period within existing 

monitoring data series for the respective areas. In some cases, reference periods can be adopted from 

neighbouring areas, for which longer datasets are available. Two alternative strategies for setting reference 

conditions are possible.  

1. The first approach should be used when the data series are very short. Conceptually this 

approach is similar to using a trend as a GES boundary. When using this approach, the long-

term mean and corresponding variance (95% confidence interval, CI) for both the mean size 

and the total stock parameter are calculated based on the entire available dataset. The 

lower bound of 95%-CI is then used as GES boundary to evaluate deviations in the current 

observations. 

2. The second approach is based on (i) specific reference conditions for chlorophyll a 

concentrations (RefConChl) that have been defined for the different sub-basins of the Baltic 

Sea, and (ii) reference data on clupeid fish (young herring and sprat) that are used to 

identify the reference time periods (RefConFish) when both the fish growth (i.e. weight-at-

age, WAA, or other body condition indices) and stocks were relatively high in the relevant 

ICES subdivisions. Once the reference time periods have been identified based on 

chlorophyll a and fish time series, the GES boundary values for both mean size and total 

stock are defined as the lower bound of the 95%-CI for the respective mean values 

calculated for zooplankton time series during the reference time period. 

 

 

 

 

  

http://helcom.fi/baltic-sea-trends/indicators/zooplankton-mean-size-and-total-stock/assessment-protocol
http://helcom.fi/baltic-sea-trends/indicators/zooplankton-mean-size-and-total-stock/assessment-protocol
http://helcom.fi/baltic-sea-trends/indicators/zooplankton-mean-size-and-total-stock/assessment-protocol
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Assessment Protocol 

The indicator uses mean zooplankton size and total stock (MSTS) for evaluating whether Good 

Environmental Status (GES) is achieved or not. 

Data treatment and control charts  

Data period: The MSTS evaluations are currently restricted to the zooplankton communities during June-

September. This seasonal time period is covered most extensively by the monitoring programmes supplying 

the data for the analyses, and is also the period of the highest plankton productivity as well as predation 

pressure on zooplankton (Johansson et al. 1993; Adrian et al. 1999). The structure of the marine food web 

is naturally variable; therefore, the indicator is designed to detect changes in the community structure that 

significantly deviate from the natural variability during the growth season. 

Control charts: The time series of the selected metrics (mean size and total stock) of zooplankton 

community are analyzed with cumulative sum (CuSum) control charts. The CuSum methods are designed to 

detect persistent small changes when the long-term mean changes in observed processes or periods. A 

control chart uses information about the natural variation of the process that is evaluated to examine if the 

process, i.e. the structure of the zooplankton community, is moving beyond the expected stochastic 

variability which is defined as desirable tolerance. If the process is in control, i.e. the zooplankton 

community structure is not affected by pressures, then subsequent observations are expected to lie within 

the tolerance boundaries. The hypothesis that the process is in control is rejected if the observations fall 

outside the desired tolerance boundaries. As a test statistic, control charts employ the controlling mean (μ) 

and specify control limits of n × standard deviations (σ) above and below the mean or the confidence 

intervals (CI). The upper and lower control limits are defined as either 95%-CIs around the mean values 

when μ is based on an entire dataset, or using a conservative approach of ±5σ when μ was estimated for 

either RefConFish (reference conditions for fish) or RefConChl (reference conditions for chlorophyll a 

concentrations).  

All datasets with >12 years of observation are tested using Kolmogorov-Smirnov normality test. As both 

mean size and stock (total zooplankton abundance (TZA) or total zooplankton biomass (TZB)) deviate 

significantly from the normal distribution, the values can be transformed using Box-Cox procedure and all 

calculations are then carried out on the transformed data. Once a controlling mean (μi) and standard 

deviation (σi) have been specified based on the chosen period used to determine the baseline against 

which GES evaluation is made, indicator values (xi,t) within the time series are standardized to z-scores (zi,t) 

as: 

 

The two approaches for setting the reference period use:  

1. all data available (i.e. all years of the monitoring period, including the most recent year), and  

2. a window of the available data corresponding to the selected reference period, i.e. years 

representing sub-basin specific reference conditions for (i) food webs not measurably affected by 

eutrophication; these are based on environmental quality ratio (EQR) and historical data on 
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chlorophyll a (HELCOM 2009) when defining RefConChl, and (ii) high feeding conditions for 

zooplanktivorous fish when defining RefConFish (Assessment protocol figure 1).  

The μi and σi are defined based on the conditions during the reference period. 

 

Assessment protocol figure 1. Long-term variability in chlorophyll a expressed as ecological quality ratio (EQR) in the 

northern Baltic Proper (modified from HELCOM 2009) (left) and body condition index (Fulton's K) of sprat in the ICES 

subdivision 27 (right) used to identify time period (green area) when zooplankton community was sufficient to 

efficiently transfer primary production to secondary consumers. 

 

To investigate trends in accumulated small changes for the zooplankton mean size and total stock over long 

time periods, the CuSum charts (Assessment protocol figure 2) are constructed by first determining a 

decision-interval CuSum (DI-CuSum) that is calculated by recursively accumulating negative deviations (one-

sided lower CuSum) as: 

 

with Si=0 = 0. The k value is the allowance value in the process, expressed in z units, reflecting natural 

variability of the mean shift one wishes to detect. Thus, deviations smaller than k are ignored in the 

recursions. The default choice of k = 0.5 is considered appropriate for detecting a 1-σ shift in the process 

mean (Lucas 1982). 

 

 Assessment protocol figure 2. CuSum analysis of mean size (A) and total zooplankton biomass, TZB (B) using data 

series for station B1 (Askö station, Northern Baltic Proper). The data are normalized to z-scores (right Y axis, open 
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symbols). The GES boundaries are shown as dashed blue lines (-5σ from the mean for the reference period; σ is 

standard deviation) and the reference period (years) is indicated as a black bar on the top. The lower CuSum (solid 

blue line) indicates accumulated changes in the mean size and TZB; the CuSum lines are crossing the respective GES 

boundaries in 1995 (mean size) and 1999 (TZB). According to this chart, from 1995 onwards, MSTS indicates food web 

structure being in sub-GES. 

 

A strategy still needs to be developed for obtaining an overall assessment of GES for an assessment unit 

when several datasets are available for an assessment unit. Several methods for this evaluation have been 

suggested, e.g. the 'one-out-all-out'-principle (OOAO), or quantitative approaches according to the Water 

Framework Directive. At the moment, no ready-to-use principle for the decision procedure is available for 

any of the Marine Strategy Framework Directive D4 indicators. Therefore, status of the food web in the 

assessment unit should integrate information on the MSTS indicator for all datasets available.  

In order to arrive at a meaningful decision scheme, the main properties of the datasets should be 

considered. This includes issues such as length of the time series, their variability within defined reference 

periods, length of the time series overlapping with the reference periods, statistical properties of yearly 

mean values (i.e. number of samples contributing), quality control practices in the analyzing laboratories 

etc. These issues need to be considered and discussed before this two-stage assessment algorithm (first for 

each dataset, and second for the assessment unit) will be in place. 

Assessment units 

The indicator will be evaluated using HELCOM assessment scale 2 which is consists of 17 Baltic Sea sub-

basins. However, it should be further discussed whether a higher spatial resolution (i.e. separating coastal 

and offshore areas) is needed.  

The assessment units are defined in the HELCOM Monitoring and Assessment Strategy Annex 4.  

  

http://helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf


  

 

12 

Relevance of the Indicator 

Biodiversity assessment 

The status of biodiversity is assessed using several core indicators. Each indicator focuses on one important 

aspect of the complex issue. In addition to providing an indicator-based evaluation of the mean size and 

total stock of zooplankton, this indicator will also contribute to the next overall biodiversity assessment to 

be completed in 2018 along with the other biodiversity core indicators. 

Policy relevance 

The indicator on zooplankton mean size and total stock addresses the Baltic Sea Action Plan (BSAP) 

Biodiversity and nature conservation segment's ecological objective 'Thriving and balanced communities of 

plants and animals', which has a direct connection to the food web structure. The background document to 

the Biodiversity segment of the BSAP describes a target for this ecological objective as 'By 2021 all elements 

of the marine food webs, to the extent that they are known, occur at natural and robust abundance and 

diversity'. 

The core indicator also addresses the following qualitative descriptors of the MSFD for determining good 

environmental status (European Commission 2008): 

Descriptor 1: 'Biological diversity is maintained. The quality and occurrence of habitats and the distribution 

and abundance of species are in line with prevailing physiographic, geographic and climatic conditions';  

Descriptor 4: 'All elements of the marine food webs, to the extent that they are known, occur at normal 

abundance and diversity and levels capable of ensuring the long-term abundance of the species and the 

retention of their full reproductive capacity'. 

and the following criteria of the Commission Decision (European Commission 2010): 

 Criterion 1.6 (habitat condition) 

 Criterion 4.3 (abundance/distribution of key trophic species) 

This core indicator is among the few indicators able to evaluate the structure of the Baltic Sea food web 

with known links to lower and higher trophic levels. 

The role of zooplankton in the ecosystem 

Zooplankton play an important role transferring primary production to zooplanktivorous fish. Zooplankton 

taxa often have different preferences for trophic state and are of different value as prey for 

zooplanktivores, because of the taxa-specific variations in size, escape response, and biochemical 

composition. In the Baltic Sea, alterations in fish stocks and regime shifts received particular attention as 

driving forces behind changes in zooplankton (Casini et al. 2009). With the position that zooplankton has in 

the food web – sandwiched between phytoplankton and fish (between eutrophication and overfishing) – 

data and understanding of zooplankton are a prerequisite for an ecosystem approach to management. 

With respect to the eutrophication-driven alterations in food web structure, it has been suggested that 

with increasing nutrient enrichment of water bodies, total zooplankton abundance or biomass increases 

(Hanson & Peters 1984), mean size decreases (Pace 1986), and relative abundance of large-bodied 



  

 

13 

zooplakters (e.g. calanoids) generally decrease, while small-bodied forms (e.g. small cladocerans, rotifers, 

copepod nauplii, and ciliates) increase (Pace & Orcutt 1981). 

Total zooplankton abundance and biomass 

In lakes and estuaries, herbivorous zooplankton stocks have been reported to correlate with chlorophyll a 

and phytoplankton biomass (Pace 1986; Nowaczyk et al. 2011; Hsieh et al. 2011), but also with total 

phosphorus (Pace 1986). In general, total zooplankton stocks increase with increasing eutrophication, 

which in most cases is a result of the increase in small herbivores (Gliwicz 1969; Pace 1986; Hsieh et al. 

2011). Both parameters have been recommended as primary 'bottom-up' indicators (Jeppesen et al. 2011). 

In most areas of the Baltic Sea, copepods contribute substantially to the diet of zooplanktivorous fish (e.g. 

sprat and young herring), and fish body condition and weight-at-age (WAA) have been reported to 

correlate positively to abundance/biomass of copepods (Cardinale et al. 2002; Rönkkönen et al. 2004). In 

coastal areas of the northern and central Baltic Sea, WAA has been suggested to be used as a proxy for 

zooplankton food availability and related fish feeding conditions to fish recruitment (Ljunggren et al. 2010).  

Herbivorous zooplankton biomass is indirectly impacted by eutrophication via changes in primary 

productivity and phytoplankton composition, whereas direct impacts are expected mostly from predation, 

and to a lesser extent, from introduction of synthetic compounds (at point sources) and invasive species 

(via predation). The latter can also be indirect if invasive species are changing trophic guilds, which may 

affect zooplankton species. Finally, zooplankton abundance and biomass are affected – both positively and 

negatively – by climatic changes and natural fluctuations in thermal regime and salinity. 

Mean zooplankter size 

Evidence is accumulating that a shift in zooplankton body size can dramatically affect water clarity, rates of 

nutrient regeneration and fish abundances (Moore & Folt 1993). Although these shifts can be caused by a 

variety of factors, such as increased temperatures (Moore & Folt 1993; Brucet et al. 2010), eutrophication 

(Yan et al. 2008; Jeppesen et al. 2000), fish predation (Mills et al. 1987; Yan et al. 2008, Brucet et al. 2010), 

and pollution (Moore & Folt 1993), the resulting change implies a community that is well adapted to 

eutrophic conditions and provides a poor food base for fish. It has been recommended to use zooplankton 

size as an index of predator-prey balance, with mean zooplankton size decreasing as the abundance of 

zooplanktivorous fish increase and increasing when the abundance of piscivores increase (Mills et al. 

1987).  

Human pressures linked to the indicator 

  General MSFD Annex III, Table 2 

Strong link Fishery-induced mortality of larger 
zooplankters  
Eutrophication leading to dominance of 
small-sized phytoplankton 

 Biological disturbance 
- selective extraction of species 
Nutrient and organic matter enrichment 

Weak link Higher salinity favouring larger zooplankters 
Higher temperature favouring smaller 
zooplankters 
Changes to oxygen concentration 
Environmental contaminants 
Invasive species 

 



  

 

14 

The core indicator responds to fishing and eutrophication and other pressures causing changes in the food 

web, such as salinity and temperature that are particularly relevant in the context of the Baltic Sea. Other 

pressures that might be involved are environmental contaminants and bottom hypoxia. The effects of 

fishery activities and eutrophication, although potentially co-occurring, would have different outcomes: 

 Increased fishery that leads to increase in zooplanktivorous fish stocks affects both mean size and 

total zooplankton biomass negatively. Hence, declining trend in mean size and total stock (MSTS). 

 Increased eutrophication and dominance of bacterio- and picoplankton leads to selection of small-

sized zooplankton. Hence, declining trend in mean size, but not total stock (Relevance figure 1) are 

likely to occur. In moderately eutrophied systems, an increase in abundance and/or biomass can be 

observed. The regression analysis conducted during the on-going evaluation procedure, confirmed 

that all metrics in questions (MeanSize, total zooplankton abundance (TZA) and total biomass 

(TZB)) change significantly when both chlorophyll a and WAA values are outside of their reference 

conditions. 

 

Relevance figure 1. MSTS for two coastal stations (B1 and H4) in the northern Baltic Proper (years 1976-2010). Data 

are non-transformed mean values for summer (June-September) and circle size indicates average biovolume of 

filamentous cyanobacteria during the same period. In the Baltic Sea, the extensive cyanobacteria blooms are 

commonly considered a sign of eutrophication. Therefore, lower mean size observed during years with particularly 

strong blooms suggests negative effects of eutrophication primarily on mean size. By contrast, no clear effect on the 

total stock is apparent. Thick lines show GES boundaries and the green area corresponds to GES conditions.  

 

In aquatic ecosystems, a hierarchical response across trophic levels is commonly observed; that is, higher 

trophic levels may show a more delayed response or a weaker response to eutrophication than lower ones 

(Hsieh et al. 2011). Therefore, alterations in planktonic primary producers and primary consumers have 

been considered among the most sensitive ecosystem responses to anthropogenic stress, including 

eutrophication (Schindler 1987; Stemberger & Lazorchak 1994). 
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Monitoring Requirements 

Monitoring methodology 

HELCOM common monitoring of relevance to the core indicator is described on a general level in the 

HELCOM Monitoring Manual in the Sub-programme: Zooplankton species composition, abundance and 

biomass.  

Specific guidelines are under review during 2015 with the aim to be included in the HELCOM Monitoring 

Manual at a later stage. 

According to HELCOM guidelines for biological monitoring (HELCOM 1988), zooplankton were collected by 

vertical tows from either ~5 m above the bottom to the surface (shallow stations, ≤ 30 m) or in depth layers 

(deep stations, ≥ 30 m) as designed and specified by regional monitoring programmes. Most commonly, a 

100 μm WP2 net (diameter 57 cm) equipped with a flow meter was used, however see Data table 1 for 

deviations in sampling methods in different laboratories. 

Samples are preserved upon collection in formalin and analyzed by national laboratories within the 

respective monitoring programmes (see Data table 1). In most laboratories, copepods are classified 

according to species, developmental stage (copepodites CI-III and CIV-V classified as younger and older 

copepodites, respectively), and sex (adults); naupliar stages are not separated. Rotifers and cladocerans are 

identified to the lowest possible taxonomic level; moreover, the latter are classified according to sex, and 

females as ovigerous or non-ovigerous. Biomass is estimated using individual wet weights recommended by 

Hernroth (1985); for species not included in this list, either measured or calculated individual weights based 

on length measurements are used. 

Current monitoring 

The monitoring activities relevant to the indicator that are currently carried out by HELCOM Contracting 

Parties are described in the HELCOM Monitoring Manual in the Monitoring Concepts table. 

Sub-programme: Zooplankton species composition, abundance and biomass 

Monitoring Concepts table 

Zooplankton monitoring stations are located in every Baltic Sea sub-basin. Most of the stations are offshore 

but there are also some coastal stations.  

Time series of zooplankton used for mean size and total stock (MSTS) assessment are of different lengths, 

ranging from >30 years to 5 years. Due to considerable variations in sampling frequency between the 

monitoring programmes and datasets, the data that are currently recommended for use in the MSTS 

assessment are restricted to the summer period (June-September) as the most representative in the 

currently available datasets (due to sampling schedules in the national monitoring programmes). An 

overview of the monitoring stations and sampling frequency is illustrated in Monitoring figure 1. 

http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/zooplankton/zooplankton-species-composition-abundance-and-biomass
http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/zooplankton/zooplankton-species-composition-abundance-and-biomass
http://helcom.fi/baltic-sea-trends/indicators/zooplankton-mean-size-and-total-stock/data-and-updating/
http://helcom.fi/baltic-sea-trends/indicators/zooplankton-mean-size-and-total-stock/data-and-updating/
http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/zooplankton/zooplankton-species-composition-abundance-and-biomass
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Monitoring figure 1. Current status of the data on sampling frequency of zooplankton at monitoring stations provided 

by the HELCOM Baltic Sea data and map service. Small circles indicate 1-5 samplings/year, medium circles indicate 6-

10 samplings/year and the largest circles >10 samplings/. Note that none of the long-term stations sampled in the Gulf 

of Bothnia, Northern Baltic Proper, central Baltic Sea and Bornholm Basin that were used for the indicator evaluation 

are included (see Data table 1). Also, some of the stations shown on the map are not currently active. Evidently, a 

revision of the sampling locations, frequencies and, perhaps, responsible laboratories is needed. 

 

Description of optimal monitoring 

Current monitoring is considered sufficient, although effects of the sampling frequency on the indicator 

performance remain to be evaluated. Evaluating the effect of sampling frequency on the indicator 

performance would be relevant for deriving the confidence of the indicator.   

Different strategies are employed in the national monitoring programmes with regard to sampling 

frequency and spatial coverage. In future work, this should be addressed to provide recommendations for 

zooplankton monitoring in the Baltic Sea. 

If more resources are available, they should be used for development and implementation of methods for 

automated analysis and growth rate assessment that may complement standard analysis at the existing 

monitoring sites. 

http://helcom.fi/baltic-sea-trends/indicators/zooplankton-mean-size-and-total-stock/data-and-updating
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Data and updating 

Access and use 

The data and resulting data products (tables, figures and maps) available on the indicator web pages can be 

used freely given that the source is cited. The indicator should be cited as following:  

HELCOM (2015) Zooplankton mean size and total stock. HELCOM core indicator report. Online. [Date 

Viewed], [Web link]. 

Metadata 

The data are provided by national monitoring programmes with HELCOM COMBINE parameters and 

methods. The indicator is based on routine data obtained within current monitoring schemes in the Baltic 

Sea, and is applicable in all areas where the programme is implemented. All HELCOM Contracting Parties 

carry out relevant monitoring. 

Data table 1. Details for the datasets used for MSTS testing; deviations in the sampling methods from the 

HELCOM COMBINE guidelines are indicated. 

Data set 
code 

Area Monitoring 
station(s) 

Geographic 
coordinates 

Max. 
sampling 
depth 
(m) 

Time period 
(gaps) 

Sampling 
frequency a 

Deviations in 
sampling 
methods from 
HELCOM 
guidelines 

ASKÖ Northern 
Baltic 
proper B1 

N 58° 48' 19, 
E 17° 37' 52 

40 m 1976-2010 
(1990, 1993) 

8-10 Water bottleb 
(1983-1988), 
otherwiseWP
2, 90-µm 
mesh sizec 

Landsort Northern 
Baltic 
proper 

 
   2-10 WP2, 90-µm 

mesh sizec 

GoFFI Gulf of 
Finland 

LL7 
N 59.5101,  
E 24.4981 

95 m 1979-2010  
(1999, 2009) 

1d none 

LL3A 

N 60.0403,  
E 26.8020, 

60 m 1979-2010 
(1989, 1990, 
1999, 2000, 
2009) 

ÅlandFI Åland Sea 

F64 

N 59.5101,  
E 24.4981 

280 m 1979-2010 
(1988-
1990,1997, 
1999, 2009) 

BoSFI Bothnian 
Sea SR5 

N 61.0500,  
E 19.3478 

125 m 1979-2010 
(1989, 1997, 
1999, 2009) 

US5B 
N 62.3517,  
E 19.5813 

116 m 1980-2010 
(1989, 1997, 
1999, 2009) 

BoBFI Bay of 
Bothnia 

BO3e 

N 64.1812, 
E 22.2059 

100 m 1979-2010 
(1989, 
1990,1997-
1999, 2009) 



  

 

18 

F2f N 65.2302, 
E 23.2776 

90 m 1979-2010  
(1983, 1989, 
1990,1997-
2000, 2009) 

LHEI Gulf of 
Riga 

24 stations N 56° 58,8', 
E 23° 44,6' 
to  
N 57° 44,8', 
E 24° 18,9'; 

7 to 55 m 1993-2010 
 

10-39g 
 

WP2, 100 µm 
mesh size, no 
flow meter. 
Filtered 
volume is not 
adjusted for 
filtration 
efficiency. 

K32-41 South-
eastern 
Baltic 
proper 

4 stations N 55° 18.7’ 
E 20° 57.4’  
to  
N 56° 01.7’ 
E 21° 01.0’; 

12 to 15 
m 

2000-2010 2-4d,g WP2, 108 µm 
mesh size 
(1998-2005), 
Apstein net, 
100 µm mesh 
size (2009-
2011) 

J56-K18 South-
eastern 
Baltic 
Proper 

6 stations N55° 31.2’ 
E20° 33.8’  
to  
N56° 01.7’ 
E20° 50.0’ 

25 to 
62m 

3-6d,g 

BMPJ2 South-
eastern 
Baltic 
Proper 

46 N56° 01.2’ 
E19° 08.8’ 

120m 2000-2007 1d 

Bornholm Bornholm 
Basin 

BMPK2 N55° 15.04’ 
E15° 58.88’ 

91m 1980-2011 1d WP2, 100 µm 
mesh size, TSK 
flow meter 
since 2005 

BIOR Eastern 
Gotland 
Basin, 
Central 
Baltic Sea 

120 stations N54° 54’ 
E19° 15’  
to  
N59° 31’ 
E21° 40’ 

25 to 
120m 

1960-2010  
(1968, 1969, 
1973, 1974, 
1992, 1993) 

3-29 g Juday net, 160 
µm mesh size, 
no flow meter 

a if not specified otherwise, this frequency is a number of samples collected during June-September; 

b 23-L water bottle was used to sample water column every 5 m (bottom to surface) and pooled for counting using a 

90-µm sieve; 

c WP2 nets with mesh size of 90 and 100 µm were compared in 2003 in the northern Baltic proper and found to 

provide statistically similar sampling efficiencies for all relevant zooplankton groups (Gorokhova, pers. observations);  

d August; 

e or stations BO3N and/or BO3S located in a close proximity; 

f or station F2A located in a close proximity; 

g total for all stations 
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