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Background 
This document contains draft recommendations/guidelines for benthic habitat monitoring  in the Baltic as 

prepared by the Baltic Sea Pilot Project: Testing new concepts for integrated environmental monitoring of 

the Baltic Sea (BALSAM) Work Package 6: Benthic Habitats. The draft document proposes the use of drop‐

video  and  grap methods  for monitoring of habitat extent  for HELCOM HUB biotopes  as  a  cost‐effective 

solution.  The  recommendations/guidelines will  be  further  elaborated  and  finalized  during  the  BALSAM 

project, which runs until March 2015. 

 

Action required 

The Meeting is invited to  

 take note of and discuss the draft recommendations/guidelines 

 give guidance to the further development of the recommendations/guidelines document 

 discuss how to proceed with development of coordinated benthic habitat monitoring in the HELCOM 

area 
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Recommendations/guidelines for benthic habitat monitoring  

Authors: 
Nicklas Wijkmark, Aquabiota, SE 
Georg Martin, EMI, EE 
Darius Daunys, MARSTEC, LT 
Juris Aigars, LIAE, LV 
Coordination: Heidrun Fammler, BEF LV 

Important notice: This is a draft version of a BALSAM project document which will be 

further developed. Results and recommendations herein are preliminary and may change. 

This document should not be published or distributed. A final version is expected by the 

end of 2014. 

Background/Introduction 

This document describes recommendations and guidelines for benthic habitat monitoring in 
the Baltic Sea, which are currently being developed within the BALSAM project Work 
Package 6 “Benthic Habitats”. The work is performed in cooperation between experts in 
Estonia, Latvia and Sweden. 
 
A large number of survey methods (some already in use in benthic monitoring) are 
catalogued within this project and presented in the “BALSAM Catalogue of Environmental 
Monitoring in the Baltic Sea” which also identifies gaps in existing monitoring of benthic 
habitats in the Baltic Sea. 
 
Habitat extent (area or volume) is pointed out as a criterion in MSFD descriptor 1.4 and it is 
concluded that there is currently no monitoring of habitat extent in place. To monitor 
habitat extent, methods that fully cover selected areas, delineates habitat boundaries, or 
use large number of point observations may be used in order to statistically describe 
changes of habitat extent or size. 
 
In this report we describe the proposal to use of drop-video and grab methods for 
monitoring habitat extent. The HUB-system (HELCOM Underwater Biotopes) is 
recommended to be used for the classification of benthic habitats. Drop-video and grab data 
collected within the MARMONI-project in study areas in Estonia, Latvia and Sweden are 
analysed in order to produce recommendations on monitoring programs for habitat extent 
based on these methods. Examples and recommendations based on analyses within 
BALSAM are provided for a number of HUB biotopes occurring in study areas in Estonia, 
Latvia and Sweden. This approach is also applicable for monitoring the extent of benthic 
habitat types listed in the Habitats Directive Annex 1, such as 1170 reefs and 1110 
sandbanks (biotope complexes in HELCOM HUB). 
 
Until now drop-video surveys have been performed in many areas but rarely for regular 
monitoring. The method is performed in several different ways since there is no standard for 
this method in the Baltic Sea yet. A joint approach on a standard method for drop-video in 
the Baltic Sea is proposed here by the BALSAM benthic expert group. 
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Before monitoring programs are started baseline surveys or mappings should be performed. 
This may require special mapping campaigns and spatial modelling. These surveys and 
mappings are not further described in this report. 
 

HELCOM Underwater Biotope and Habitat Classification 

The HELCOM Underwater Biotope and habitat classification (HELCOM HUB) is a common 
system for biotope and habitat classification in the Baltic Sea. This comprehensive system is 
designed to be EUNIS compatible and defines 328 underwater biotopes including both 
common and rare Baltic biotopes. 
 
In HELCOM HUB, a biotope is defined as the combination of a habitat and an associated 
community of species whereas habitat is defined as the abiotic environment which 
contributes to the nature of the seabed. In HELCOM HUB, Levels 1–3 can therefore be seen 
to describe habitats and Levels 4–6 to describe biotopes. 
 
Many of the benthic biotopes at level 5 and 6 listed in the HELCOM HUB system are rare 
special cases and specially designed monitoring programs would be needed for monitoring 
of most of these rare biotopes. This report provides general recommendations on habitat 
and biotope monitoring with drop-video and grab methods and provides examples and 
recommendations for a number of important biotopes in the study areas. 
 

HELCOM HUB and habitats listed in the Habitats Directive Annex 1 

Benthic habitats listed in the Habitats Directive Annex 1 present in the Baltic Sea (table 1) 
are recognized as biotope complexes in HELCOM HUB. These biotope complexes consist of a 
number of biotopes/HUB-classes. The definitions of the habitat complexes in HELCOM HUB 
system follow the description for Habitats Directive Annex I Habitats in the Interpretation 
Manual of European Union Habitats (EUR 27, July 2007, European Commission). The 
descriptions of the habitat complexes and periodic reporting on the status are legally 
binding requirements for EU member states. 
 
Tabell 1. Biotope complexes in the Habitats Directive Annex 1 present in the Baltic Sea. Table from: HELCOM 
(2013). 

Biotope Complexes (Habitats Directive Annex 1 habitats, EUR27) 

1110 Sandbanks which are slightly covered by seawater all the time 

113 0 Estuaries 

114 0 Mudflats and sand flats not covered by seawater at low tide 

1150 Coastal lagoons 

1160 Large shallow inlets and bays 

1170 Reefs 

1180 Submarine structures made by leaking gas 

1610 Baltic esker islands with sandy, rocky and shingle beach vegetation and sublittoral vegetation 

1620 Boreal Baltic islets and small islands 

1650 Boreal Baltic narrow inlets 
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Drop Video and Grab as Cost-effective Area Based Methods 
Benthic survey methods that traditionally may be used to fully cover areas are either 
restricted to very shallow areas only (e.g. remote sensing) or provide data that only identify 
some benthic biota and with a very coarse taxonomic resolution (e.g. hydroacoustics). Such 
methods are not further analysed here. 
 
Cost-effective methods that allow sampling of many stations distributed over areas can be 
used to collect large point-based datasets useful for monitoring extent (area) of benthic 
habitats and biotopes. Monitoring series of such datasets can be used in order to calculate 
changes in the amount of habitats and biotopes. This kind of datasets may also be used for 
spatial modelling in order to map and calculate total area of habitats and biotopes within an 
area if desired. Combination of drop-video and grab is a promising method for monitoring 
extent of benthic biotopes. The drop-video and grab methods and the combination of these 
are further described and analysed here. Table 2 and 3 below list recommended primary 
survey method for monitoring extent of HELCOM HUB-classes. For some classes at level 5 
and 6 combinations may be needed or classifications with drop-video data only will be 
difficult without a sampling devise or combination with diving (applies mainly to classes 
dominated by filamentous algae). Observe that the methods are listed with regards to 
monitoring extent (area) of habitats and biotopes. Monitoring of quality aspects may in 
some cases require other methods. 
  



 

4 
 

Table 2. Recommended primary survey methods for monitoring extent of photic HELCOM HUB-classes. The 
methods are suggested for monitoring extent of the level 5 and level 6 classes belonging to the level 4 classes 
listed. *For the identification of some L5 and L6 classes (e.g. classes dominated by filamentous algae), a 
sampling devise or combination with diving is recommended. Please observe: These tables are preliminary and 
may be further developed during the project. 

HUB Level 4, photic biotopes Recommended 
method for 
monitoring 
extent of 
biotopes 

AA.A1 Baltic photic rock and boulders characterized by macroscopic epibenthic biotic structures Drop-video* 

AA.A2 Baltic photic rock and boulders characterized by sparse macroscopic epibenthic biotic 
structures  

Drop-video 

AA.A4 Baltic photic rock and boulders characterized by no macroscopic biotic structures Drop-video 

AA.B1 Baltic photic hard clay characterized by macroscopic epibenthic biotic structures Drop-video 

AA.B2 Baltic photic hard clay characterized by sparse macroscopic epibenthic biotic structures Drop-video 

AA.B4 Baltic photic hard clay characterized by no macroscopic biotic structures Drop-video 

Baltic photic marl (marlstone rock) AA.C (level 3) Drop-video 

Baltic photic maerl beds AA.D (level 3) Drop-video 

AA.E1 Baltic photic shell gravel characterized by macroscopic epibenthic biotic structures Drop-video 

AA.E2 Baltic photic shell gravel characterized by sparse macroscopic epibenthic biotic structures Drop-video 

AA.E4 Baltic photic shell gravel characterized by no macroscopic biotic structures Drop-video 

Baltic photic ferromanganese concretion bottom AA.F (level 3) Drop-video 

Baltic photic peat bottoms AA.G (level 3) Drop-video 

AA.H1 Baltic photic muddy sediment characterized by macroscopic epibenthic biotic structures Drop-video 

AA.H3 Baltic photic muddy sediment characterized by macroscopic infaunal biotic structures Grab 

AA.H4 Baltic photic muddy sediment characterized by no macroscopic biotic structures (no 
infauna, no epibenthic) 

Grab 

AA.I1 Baltic photic coarse sediment characterized by macroscopic epibenthic biotic structures Drop-video 

AA.I2 Baltic photic coarse sediment characterized by sparse acroscopic 
epibenthic biotic structures 

Drop-video 

AA.I3 Baltic photic coarse sediment characterized by macroscopic infaunal biotic structures Grab 

AA.I4 Baltic photic coarse sediment characterized by no macroscopic biotic structures Grab 

AA.J1 Baltic photic sand characterized by macroscopic epibenthic biotic structures Drop-video 

AA.J3 Baltic photic sand characterized by macroscopic infaunal biotic structures Grab 

AA.J4 Baltic photic sand characterized by no macroscopic biotic structures Grab 

Baltic photic hard anthropogenically created substrates AA.K (level 3) Drop-video 

Baltic photic soft anthropogenically created substrates AA.L (level 3) Drop-video 

AA.M1 Baltic photic mixed substrate characterized by macroscopic epibenthic biotic structures Drop-video* 

AA.M2 Baltic photic mixed substrate characterized by sparse macroscopic epibenthic biotic 
structures 

Drop-video 

AA.M4 Baltic photic mixed substrate characterized by no macroscopic biotic structures Drop-video 
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Table 3. Recommended primary survey methods for monitoring extent of aphotic HELCOM HUB-classes. The 
methods are suggested for monitoring extent of the level 5 and level 6 classes belonging to the level 4 classes 
listed. 

HUB Level 4, aphotic biotopes Recommended 
method for 
monitoring 
extent of 
biotopes 

AB.A1 Baltic aphotic rock and boulder characterized by macroscopic epibenthic biotic structures Drop-video 

AB.A2 Baltic aphotic rock and boulder characterized by sparse macroscopic epibenthic biotic 
structures 

Drop-video 

AB.A4 Baltic aphotic rock and boulder characterized by no macroscopic biotic structures Drop-video 

AB.B1 Baltic aphotic hard clay characterized by macroscopic epibenthic biotic structures Drop-video 

AB.B2 Baltic aphotic hard clay characterized by sparse macroscopic epibenthic biotic structures Drop-video 

AB.B4 Baltic aphotic hard clay characterized by no macroscopic biotic structures Drop-video 

AB.C Baltic aphotic marl (marlstone rock) (level 3) Drop-video 

AB.D Baltic aphotic maerl beds (level 3) Drop-video 

AB.E1 Baltic aphotic shell gravel characterized by macroscopic epibenthic biotic structures Drop-video 

AB.E2 Baltic aphotic shell gravel characterized by sparse macroscopic epibenthic biotic structures Drop-video 

AB.E4 Baltic aphotic shell gravel characterized by no macroscopic biotic structures Drop-video 

AB.F Baltic aphotic ferromanganese concretion bottom (level 3) Drop-video 

AB.G Baltic aphotic peat bottoms (level 3) Drop-video 

AB.H1 Baltic aphotic muddy sediment characterized by macroscopic epibenthic biotic structures Drop-video 

AB.H3 Baltic aphotic muddy sediment characterized by macroscopic infaunal biotic structures Grab 

AB.H4 Baltic aphotic muddy sediment characterized by no macroscopic biotic structures Grab 

AB.I1 Baltic aphotic coarse sediment characterized by macroscopic epibenthic biotic structures Drop-video 

AB.I3 Baltic aphotic coarse sediment characterized by macroscopic infaunal biotic structures Grab 

AB.I4 Baltic aphotic coarse sediment characterized by no macroscopic biotic structures Grab 

AB.J1 Baltic aphotic sand characterized by macroscopic epibenthic biotic structures Drop-video 

AB.J3 Baltic aphotic sand characterized by macroscopic infaunal biotic structures Grab 

AB.J4 Baltic aphotic sand characterized by no macroscopic biotic structures Grab 

AB.K Baltic aphotic hard anthropogenically created substrates (level 3) Drop-video 

AB.L Baltic aphotic soft anthropogenically created substrates (level 3) Drop-video 

AB.M1 Baltic aphotic mixed substrate characterized by macroscopic epibenthic biotic structures Grab 

AB.M2 Baltic aphotic mixed substrate characterized by sparse macroscopic epibenthic biotic 
structures 

Grab 

AB.M4 Baltic aphotic mixed substrate characterized by no macroscopic biotic structures Grab 
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Drop-video 

Drop-video is visual survey method for benthic vegetation and epifauna as well as benthic 
substrate. The method has the advantages of being time- and cost efficient compared to 
methods such as diving or ROV since only a staff of two people is needed, the drop-camera 
can be operated from a small vessel and only a few minutes are needed at each station. The 
method has however a lower taxonomic resolution than methods such as diving and it may 
be difficult or impossible to distinguish between some species (e.g. several species of 
filamentous algae) with this method. A sampling devise or combination with e.g. diving may 
be used in order to improve the taxonomic resolution in drop-video surveys. 
 

Drop-video Field Procedure 

Each surveyed station should have an adequate width of observation transect (tentatively ca 
1 m) depending on prevailing conditions regarding visibility, bottom slope and vegetation as 
well as the camera’s field of view. Since the field of view differs between camera systems it 
is important to decide at which distance to the bottom the desired recorded width is 
achieved. This can easily be performed by placing a measuring tape on the bottom of a pool, 
shallow sandy bottom or similar and perform a test recording (or using e.g. laser ruler on the 
recording camera). Performing this measurement on land is not recommended since the 
field of view of most camera systems change under water. The camera should be protected 
with a frame or similar in order to not be damaged by contact with the bottom, boulders or 
similar. A well protected camera can also be used to examine the substrate by putting the 
camera down on the bottom. Laser pointers for distance measurement are recommended 
but it is also possible to lower the camera to the bottom and then lift it to the desired 
distance. An angle of about 30 degrees towards the bottom is recommended and if another 
angle is preferred in order to facilitate the inventory it is recommended to stay between 20 
and 45 degrees towards the bottom. 
 
In order to achieve a good quality standard a list of typical species that should be possible to 
detect with drop-video is being developed in Sweden (Swedish Agency for Marine and Water 
Management. In prep.). It is there recommended that drop-video is only performed when 
the circumstances are good enough for identification of these species. For HUB-purposes the 
circumstances should at least allow classification to level 5 which may differ between 
different HUB-classes. As a general recommendation the vessel speed should not exceed 0.3 
knots in order to achieve a good film quality (nearly 10 m per minute). 
 
Depth and position (GPS waypoint) are noted in the protocol at the start of each transect 
(beginning of the video recording at the seabed). The camera is thereafter towed over the 
bottom until an area of 5 m2 has been filmed (recommended sample size in Sundblad et al. 
2013). Depth and position are noted in the protocol again at the end of each transect (end of 
video recording at the seabed). 
 
The recorded films are analysed in lab by personnel with good knowledge of benthic species 
in the area and the surveyed habitats. Substrate type and species are analysed in each film. 
 
Presence of species is interpreted qualitatively in the entire film sequence. The cover of 
species may be assessed in one of the following ways: in still images extracted at frequent 
intervals (recommended to cover full diversity of the transect and all substrate types, with at 
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least one image per substrate type) or assessed in the entire recording. Only presence is 
noted for mobile fauna. 
 

HUB-classification of drop-video data 

Drop-video data provides data on substrate and epibenthic species and/or groups of plants 
and animals that can be used for classification of drop-video stations into HUB-classes. 
However some interpretations have to be performed in order to decide upon dominating 
epibenthic group at levels 5 and 6 in the HUB-hierarchy where biovolume is used for 
classification. In order to facilitate interpretations of dominating group continuous scales 
should be used as opposed to discrete classes, e.g. 3, 27 or 55 as opposed to 5, 25 or 50 (less 
risk of two groups having exactly the same cover). The HELCOM HUB report recommends 
measuring height of vegetation or second best to use regional height values supported by 
literature when determining biovolume (HELCOM 2013). There is however not yet any 
method for measuring height in drop-video surveys. Therefore, lists of regional height values 
are recommended unless a suitable and cost-effective method for height measurements is 
available. 
 
Annex 3 in HELCOM (2013) includes a list of average heights of macrophyte species along 
the Finnish coast. 
 

Grab 

Grabs and other sampling devices are used for sampling of infauna and sediment. Several 
methods and sampling devices are in use in the Baltic Sea. This text will be further 
developed. 
 

Simplified grab method 

This grab method was first developed for mapping and spatial modelling purposes, when a 
large number of samples distributed over an area are needed. A small Van Veen grab 
(sample area 0.025 m2) is used. This method may be performed from small vessels and 
require a minimum of crew and time. The method has been successfully performed in 
combination with a drop-video survey from a vessel of six m length and a crew of three 
people (two is the minimum). 
 
The area of the opening of the grab sampler (width x length) should be measured and 
registered before sampling. The sample area may change after station with hard objects 
such as stones or boulders wherefore this should be measured frequently. Sieves should be 
controlled in order to make sure that there are no holes and that the mesh size is the same 
in the entire sieve. Spare grab samplers and sieves should be available during thefield work. 
 

Simplified grab method - field procedure 

 
Please observe: This is a preliminary example which will be discussed and may 
change/develop.  
The equipment is prepared. If performed during a combined drop-video and grab survey, 
take a grab at the same location where the drop-video was performed, otherwise take a new 
waypoint. If the grab volume is less than 20 %, the grab is not regarded a quantitative 
sample. Presences of species may however be analysed from such samples. Volume is noted 
in the protocol. 
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Successful grab samples are emptied in a box and the sampler is flushed with water so that 
all sediment is collected in the box. 
Estimated share of the size fractions of the sediment (classes according to EUNIS sediment 
fraction sizes; Davies et al. 2004) are estimated. The sum should be 100 %. If the sediment is 
layered, the proportions of the different layers may be noted with a note of their respective 
share.  E.g. if a sample contains 5 cm glacial clay in the bottom with 2 cm gravel on top, the 
following is written: 
 
Row 1: Gravel and stones 29 %, mud and silt 71 % 
 
OR 
 
Row 1: Gravel and stones 100 %, upper layer, 2 cm. 
Row 2: Clay 100 %, lower layer, 5 cm. 
 
Classes: 
Gravel and stones  > 2 mm 
Sand and coarse sand  0.25 – 2 mm 
Fine sand  63 – 250 µm 
Mud and silt  < 2 µm – 63 µm 
 
A sieve with 1 mm mesh size is standard in surveys of macrofauna (Leonardsson, 2004; 
HELCOM MONAS 2003). A potentially large source of error is the loss of animals due to 
rough sieving of the sediment. This is of especially large importance for animals without 
shells such as worms. 
 
Animals found should be identified to species as far as possible in field and counted. In cases 
where exact number of individuals is difficult to decide due to extremely high abundances 
(hundreds or thousands in one sample), an estimate may be made for that species. 
 
Many species are fragile and may have been broken into pieces during the handling. It is 
important that only pieces that are easy to identify to species (normally the head) are 
counted for each broken individual in order not to over-estimate the number of individuals. 
 
The number of individuals for each species is noted in the protocol. In order to get 
individuals/m2 for each species, the number of individuals should be divided by the sample 
area of the grab sampler used. This is performed later. Sampling in areas shallower than 70 
m should be performed during daytime since some benthic species are semipelagic during 
night time.  
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HUB-classification of grab data 

Classes dominated by infauna are split at level 5 and 6 by biomass. Therefore biomass data is 
needed. If biomass data is not available, biomasses could be roughly calculated from 
abundance-data. A single grab sample should generally not be considered a biotope and 
classed solely (except from in very homogenous environments). Therefore it is 
recommended to perform more than one grab at each station which should be HUB-classed 
using grab data. The combination of grab and drop-video may also be useful to describe the 
biotope. 
 

Combined drop-video and grab surveys 

Surveys combining drop-video and grab from the same vessel have several advantages, one 
of the most obvious being cost- and time effectiveness. For the purpose of mapping or 
monitoring HELCOM HUB classes in an area this approach facilitates the use of both 
methods at same stations which will often be an advantage in HUB classification. Whenever 
a sandy or soft sediment substrate without vegetation is encountered with drop-video the 
grab is used for sampling of infauna. Some grab samplers may also be used for sampling of 
vegetation when needed (e.g. at stations dominated by filamentous macroalgae) which may 
improve the quality of drop-video interpretations. 
 
A combined drop-video and grab survey was performed in the Swedish study area “The 
Hanö Bight” within the MARMONI project. This survey was perform from a small vessel (6 m 
length) with a crew of three people (a minimum of two is needed). Grab samples were taken 
with a small Van-Veen grab (sample size 0.025 m2) and sieved, sorted and counted in field. 
The data from this survey was categorized into HUB-classes and used in the analyses in the 
section Recommendations based on analyses from MARMONI-data below. 
 
Another way of increasing taxonomic resolution in the surveys is to combine the surveys 
with diving. Surveys combining diving, video and grab are described in Martin et al. (2013). 
 
 

 

Recommendations for Benthic Habitat Monitoring in the Baltic Sea  

Monitoring areas 

Please observe: This text represents a first attempt at suggesting monitoring areas. This will 
be further discussed and may be subject to changes and further development. 
 
Since a dense sampling of the entire Baltic Sea with drop-video and grab would be 
unrealistic and too expensive, a number of monitoring areas should be selected in different 
parts of the Baltic Sea including typical habitats and biotopes in these areas.  
 
HELCOM sub-divisions of the Baltic Sea, coastal basins or similar divisions can be used in the 
selection of monitoring areas. The diversity of habitats and biotopes should be covered by 
monitoring or as a minimum requirement at least key habitats and biotopes in the areas 
shpuld be covered. An adequate proportion of the area of the biotopes and habitats in the 
assessment areas should be monitored, e.g. 10 % of the surveyed habitats and biotopes 
within the assessment areas. Total areas of habitats and biotopes within the monitoring 
areas need to be known before monitoring starts during an initial mapping or survey. 
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Monitoring period and frequency 

 
Surveys should be performed at least once per assessment period but preferably once every 
third year or more frequent. Field surveys should be performed during the maximum 
production period of the vegetation season, which means July to September while lab work 
such as video interpretation may be performed later at another time of the year. 
 

Recommendations based on analyses from MARMONI-data 

This section will contain recommendations and results based on statistical analyses of drop-
video and grab data. The datasets were collected in study areas in Estonia, Latvia and 
Sweden during the MARMONI-project. 
 
Results will include (but are not restricted to) 

- Dominating habitats and biotopes in the datasets from the study areas 
- Recommendations on number of stations needed for monitoring of biotopes in 

study areas based on calculations performed on datasets collected within the 
MARMONI project. 

- Recommendations and comments on sampling design based on the calculations 
performed. 

- Recommendations and comments on classification of drop-video and grab data into 
HUB-classes. 

 
 

Common Data Format for Interchange of Data 

A common data format for interchange of data will be suggested. 
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