
Mapping of benthic habitats in Mapping of benthic habitats in 
NE NE Baltic Baltic Sea Sea 

Georg Georg MartinMartin
Estonian Marine Institute, University of Estonian Marine Institute, University of 

TartuTartu

& good colleagues from EMI, IAE & good colleagues from EMI, IAE 
and CORPIand CORPI

Protecting Protecting the marine the marine ecosystem ecosystem ––
Lessons Lessons learned from project activities learned from project activities 
iin n Estonian, Latvian and Lithuanian Estonian, Latvian and Lithuanian 
marine watersmarine waters. . 2727--28 28 October 2009, October 2009, 
SiguldaSigulda, Latvia, Latvia



���������	�
������
�
������������������������������	�
������
�
������������������������������	�
������
�
������������������������������	�
������
�
������������������������������	�
������
�
������������������������������	�
������
�
������������������������������	�
������
�
������������������������������	�
������
�
���������������������

�� ���������	
�	�

�	���
�	�
��
	�����
���������������	
�	�

�	���
�	�
��
	�����
������
�� ������	����
���
��
����	�
�	�
	�	������	����
���
��
����	�
�	�
	�	������	�

���	�
 ����	�

���	�


������������������
�� �����
���
�������
���		�	�
��

���	�
�����
���
�����
���
�������
���		�	�
��

���	�
�����
���



�	�
������	
��
��������
��	������
������	

�	�
������	
��
��������
��	������
������	

�������	�
�����
��

���	�
����
�������	�
�����
��

���	�
����


�� �	���	����	��
���������	�
�����
��
 ���	�
�	���	����	��
���������	�
�����
��
 ���	�

��������
!��������"
#�$%& 
������
���
'����	
��������
!��������"
#�$%& 
������
���
'����	

���	(���	(



������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
��
������
������
������
������
������
������
������
����

�� ���
������������������������������������
�����
������������������������������������
�����
������������������������������������
�����
������������������������������������
�����
������������������������������������
�����
������������������������������������
�����
������������������������������������
�����
������������������������������������
��
�� ��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

�
�
���
�
������	�
����	��
������
�
���
�
������	�
����	��
������
�
���
�
������	�
����	��
������
�
���
�
������	�
����	��
������
�
���
�
������	�
����	��
������
�
���
�
������	�
����	��
������
�
���
�
������	�
����	��
������
�
���
�
������	�
����	��
�����
�� ����������������������������������������������������������������
�� ����
���� �
�����������������������!������
���
�
�����
���� �
�����������������������!������
���
�
�����
���� �
�����������������������!������
���
�
�����
���� �
�����������������������!������
���
�
�����
���� �
�����������������������!������
���
�
�����
���� �
�����������������������!������
���
�
�����
���� �
�����������������������!������
���
�
�����
���� �
�����������������������!������
���
�
�

	����������	����������	����������	����������	����������	����������	����������	����������
�� "������
����
����"������
����
����"������
����
����"������
����
����"������
����
����"������
����
����"������
����
����"������
����
����



Prevailing environmental conditionsPrevailing environmental conditions

Salinity: Salinity: 33--8 8 PSUPSU
Duration of iceDuration of ice--cover up to 90 days/yearcover up to 90 days/year
Largest depths: up to 140 mLargest depths: up to 140 m
Complicated bottom Complicated bottom and coastal morphologyand coastal morphology
Diversity of coastal typesDiversity of coastal types



Existing information on marine nature Existing information on marine nature 
values before 2005values before 2005

Background historical information:Background historical information:
History of marine reserach of Estonian coastal sea areas dates centuries History of marine reserach of Estonian coastal sea areas dates centuries 

back. Available information has historical value but limited use for back. Available information has historical value but limited use for 
present assessments. present assessments. 

Time period from WWII till 80Time period from WWII till 80--90s most of the research effert was 90s most of the research effert was 
concentrated on open sea areas (North Atlantic and Baltic Proper)concentrated on open sea areas (North Atlantic and Baltic Proper)

Physical oceanography and managemnt of fish resources as priority.Physical oceanography and managemnt of fish resources as priority.

Current situation:Current situation:
•• Information on the state of biological diversity of coastal areas is Information on the state of biological diversity of coastal areas is 

insufficientinsufficient
•• LongLong--term data series available for only limited areas (e.g.  Pärnu Bay, term data series available for only limited areas (e.g.  Pärnu Bay, 

Tallinn Bay)Tallinn Bay)
•• Insufficient geological and bathymetrical information especially in Insufficient geological and bathymetrical information especially in 

shallow coastal seashallow coastal sea



#����	�������
��������$���
���!����#����	�������
��������$���
���!����#����	�������
��������$���
���!����#����	�������
��������$���
���!����#����	�������
��������$���
���!����#����	�������
��������$���
���!����#����	�������
��������$���
���!����#����	�������
��������$���
���!����
������������	�����������������
�������������	�����������������
�������������	�����������������
�������������	�����������������
�������������	�����������������
�������������	�����������������
�������������	�����������������
�������������	�����������������
�


������������
������������
������������
������������
������������
������������
������������
������������% %%%%%%%��������������������������������������������������������������������������������

�� ����������	
����
��������
������

����
���

���������
 ���
����������	
����
��������
������

����
���

���������
 ���
����������	
����
��������
������

����
���

���������
 ���
����������	
����
��������
������

����
���

���������
 ���
����������	
����
��������
������

����
���

���������
 ���
����������	
����
��������
������

����
���

���������
 ���
����������	
����
��������
������

����
���

���������
 ���
����������	
����
��������
������

����
���

���������
 ���

��������
��
	����
����

������
����
����
���
���������������
��
	����
����

������
����
����
���
���������������
��
	����
����

������
����
����
���
���������������
��
	����
����

������
����
����
���
���������������
��
	����
����

������
����
����
���
���������������
��
	����
����

������
����
����
���
���������������
��
	����
����

������
����
����
���
���������������
��
	����
����

������
����
����
���
�������

�� ��������
�����
�����
������
���
������
�
�
�����		�
�� 
��������
�����
�����
������
���
������
�
�
�����		�
�� 
��������
�����
�����
������
���
������
�
�
�����		�
�� 
��������
�����
�����
������
���
������
�
�
�����		�
�� 
��������
�����
�����
������
���
������
�
�
�����		�
�� 
��������
�����
�����
������
���
������
�
�
�����		�
�� 
��������
�����
�����
������
���
������
�
�
�����		�
�� 
��������
�����
�����
������
���
������
�
�
�����		�
�� 

����
������
�����
������
�����
������
�����
������
�����
������
�����
������
�����
������
�����
������
�

�� ����

���
����
���	���
���
��������
�������	
����� ��� ��
����

���
����
���	���
���
��������
�������	
����� ��� ��
����

���
����
���	���
���
��������
�������	
����� ��� ��
����

���
����
���	���
���
��������
�������	
����� ��� ��
����

���
����
���	���
���
��������
�������	
����� ��� ��
����

���
����
���	���
���
��������
�������	
����� ��� ��
����

���
����
���	���
���
��������
�������	
����� ��� ��
����

���
����
���	���
���
��������
�������	
����� ��� ��

�����
�������
�������
�������
�������
�������
�������
�������
��



Current situation with benthic inventories in Current situation with benthic inventories in 
Estonian coastal sea Estonian coastal sea 

First largeFirst large--scale complex inventories started in 2005.  (EU Life scale complex inventories started in 2005.  (EU Life 
project “Marine Protected Areas of Eastern Baltic Sea) Project project “Marine Protected Areas of Eastern Baltic Sea) Project 
duration 2005duration 2005--2009.  2009.  

Currently inventories are carried out in the framew ork of Currently inventories are carried out in the framew ork of 
different projects having two main objectives:different projects having two main objectives:

Development of Natura 2000 network in Estonian coastal areas:Development of Natura 2000 network in Estonian coastal areas:
ESTMAR (Norvegian Grants), Gretagrund, Krassgrund, ESTMAR (Norvegian Grants), Gretagrund, Krassgrund, 

Paljassaare inventories (Elf, KIK), NõvaPaljassaare inventories (Elf, KIK), Nõva--Osmussaare SCA (EU Osmussaare SCA (EU 
Life)Life)

EIA studies for larger technical development projects (offshore EIA studies for larger technical development projects (offshore 
windparks, construction and reconstruction of harbours and windparks, construction and reconstruction of harbours and 
bridges, establishemnt of new fishfarm and sand and gravel bridges, establishemnt of new fishfarm and sand and gravel 
mining areas etc.)mining areas etc.)



6 project areas6 project areas
Fieldworks 2006Fieldworks 2006--20072007
Habitat/fish/bird Habitat/fish/bird 
inventoriesinventories



Classiffication system of benthic habitats developed in framework of Classiffication system of benthic habitats developed in framework of 
EU Life project “Marine Protected Areas in the Eastern Baltic Sea”EU Life project “Marine Protected Areas in the Eastern Baltic Sea”

Classification is based on physical and Classification is based on physical and 
biological features:biological features:

�� ExposureExposure
�� Substrate type (quality)Substrate type (quality)
�� Light avaialability (photic zone)Light avaialability (photic zone)
�� Biological communitiesBiological communities

Alltogehther 25 classification units for Alltogehther 25 classification units for 
Eastern Baltic Sea Eastern Baltic Sea 



Method: Sampling strategy and laboratory Method: Sampling strategy and laboratory 
studiesstudies

1.1. Predefined sampling grid is set up based on:Predefined sampling grid is set up based on:
–– Size of the area (variability of environmental conditions)Size of the area (variability of environmental conditions)
–– Bathymetry (all depth intervals should be covered)Bathymetry (all depth intervals should be covered)
–– Geological information (all types of susbtrate should be covered)Geological information (all types of susbtrate should be covered)

2.2. Sampling according to agreed scenario. Sampling according to agreed scenario. 
–– SCUBA SCUBA –– biomass samples (3 replicates) and visual coverage biomass samples (3 replicates) and visual coverage 

estimationestimation
–– Handheld video & photographyHandheld video & photography
–– Grab sampling Grab sampling –– soft substrate (3 replicates)soft substrate (3 replicates)
–– UW video (“Drop” cameras) coverage estimationUW video (“Drop” cameras) coverage estimation

3.3. Laboratory treatment of  samplesLaboratory treatment of  samples
–– Quantitative sorting of frame and Grab samples Quantitative sorting of frame and Grab samples ––

biomass/abundance & species composition, substrate qualitybiomass/abundance & species composition, substrate quality
–– Processing of video & photographic material Processing of video & photographic material –– coverage of coverage of 

species and substrate qualityspecies and substrate quality



SCUBA VIDEO GRAB

Field data

Georeferenced 
database

Method: Schematic illustration of data Method: Schematic illustration of data 
processingprocessing

Geology

Exposure

Bathymetry

Other

Existing 
data Statistical 

moddeling

GIS moddelling 
& spatial 

interpolation

Example: Suur Strait, West-
Estonian Archipelago, 2008

Species diversity Coverage/biomass Communities Habitats

Products



UW video systems UW video systems –– powerfull data powerfull data 
collection toolcollection tool

“Drop” video systems “Drop” video systems Handheld video systems operated Handheld video systems operated 
by diversby divers

Data obtained from UW video:Data obtained from UW video:

Species compositionSpecies composition
Species coverageSpecies coverage
Susbtrate typeSusbtrate type
HabitatHabitat



Example Example –– Mapping of the benthic communities of NõvaMapping of the benthic communities of Nõva--Osmussaar Osmussaar 
SCA, NW Estonia, 2007SCA, NW Estonia, 2007--2008.  2008.  

NõvaNõva--Osmussaare SCA Osmussaare SCA 
established in 2006established in 2006

Conservation targets:Conservation targets:

HD Annex I Habitat types :HD Annex I Habitat types :

1110, 1140, 1160, 1620, 1630, 1110, 1140, 1160, 1620, 1630, 
1640, 5130, 62801640, 5130, 6280

and 20 HD Annex II species and 20 HD Annex II species 

Background data:

Bathymetry
Exposure



Predefined sampling grid:Predefined sampling grid:

SCUBA: 18 transectsSCUBA: 18 transects
VIDEO: 141 stationsVIDEO: 141 stations
VIDEO+GRAB: 137 stationsVIDEO+GRAB: 137 stations



GIS moddeling GIS moddeling –– quantitative ditsribution of speciesquantitative ditsribution of species

Overlay analyses Overlay analyses –– distribution of habitatsdistribution of habitats



Distribution of Distribution of 
benthic habitats in benthic habitats in 
Nõva Osmussaar Nõva Osmussaar 
SCASCA

20072007--20082008



Results of habitat inventories ESTResults of habitat inventories EST



EST1 EST2 EST3 EST4 EST5 EST6
Habitat Area, km2 % Area, km2 % Area, km2 % Area, km2 % Area, km2 % Area, km2 %

1 14.06 0.93 1.46 0.23 2.06 0.08 3.57 0.47 0.04 0.01 0.00 0.00
2 0.41 0.03 0.24 0.04 2.04 0.08 7.63 1.01 0.86 0.15 0.00 0.00
3 10.23 0.68 1.65 0.26 8.15 0.32 2.51 0.33 3.39 0.61 5.67 0.24
4 5.68 0.38 7.40 1.19 51.33 2.02 16.48 2.17 11.63 2.09 1.05 0.04
5 2.32 0.15 1.91 0.31 74.15 2.91 29.86 3.94 11.95 2.14 0.00 0.00
6 4.32 0.29 3.57 0.57 52.26 2.05 5.00 0.66 11.40 2.04 0.00 0.00
7 37.12 2.45 7.40 1.19 101.16 3.98 19.56 2.58 22.02 3.95 11.03 0.46
8 41.94 2.77 10.92 1.75 18.12 0.71 11.42 1.51 0.00 0.00 0.00 0.00
9 2.85 0.19 0.23 0.04 54.25 2.13 41.38 5.45 16.18 2.90 2.35 0.10

10 325.02 21.48 272.67 43.71 15.72 0.62 173.33 22.85 6.62 1.19 89.35 3.74
11 58.65 3.88 13.50 2.16 68.02 2.67 85.37 11.25 112.73 20.21 202.70 8.49
12 333.45 22.04 146.27 23.45 0.00 0.00 42.63 5.62 0.00 0.00 19.01 0.80
13 0.00 0.00 4.64 0.74 71.02 2.79 7.09 0.93 0.09 0.02 2.84 0.12
14 3.90 0.26 19.95 3.20 109.98 4.32 6.51 0.86 14.05 2.52 28.48 1.19
15 1.47 0.10 1.50 0.24 88.97 3.50 4.85 0.64 0.14 0.02 0.00 0.00
16 0.09 0.01 0.00 0.00 410.46 16.13 3.43 0.45 63.12 11.31 0.00 0.00
17 159.16 10.52 34.47 5.53 746.85 29.36 111.00 14.63 29.37 5.26 769.34 32.22
18 512.46 33.87 96.05 15.40 669.54 26.32 186.99 24.65 254.31 45.58 1255.64 52.59

total 1513.13 100.00 623.82 100.00 2544.09 100.00 758.59 100.00 557.90 100.00 2387.46 100.00

Results of habitat inventories ESTResults of habitat inventories EST

Annex I Habitat Code EST 1 EST 2 EST 3 EST 4 EST 5 EST 6
Reefs 1170 384.29 285.52 92.19 237.32 23.71 91.70
Sandbanks 1110 52.81 52.21 992.45 41.43 33.75 427.00
Mudflats & sandflats 1140 6.66 11.38 190.00 22.04 22.46 7.07
Large shallow bays 1160 0.00 0.00 103.33 15.56 21.66 0.00
Coastal lagoons 1150 0.00 0.00 18.53 0.61 3.28 0.00
Estuaries 1130 0.00 0.00 93.90 0.00 0.00 0.00



Results of habitat inventories Results of habitat inventories LATLAT

Data source Data source -- IAEIAE



Results of habitat inventories Results of habitat inventories LATLAT

Project territory 8 LAT

Habitats Nr. Area, km2 %
Moderately exposed hard bottoms with Fucus vesiculosus 8 42,97 3,35
Moderately exposed hard bottoms with no particular species dominance 11 52,7 4,11
Moderately exposed hard bottoms with bivalves and Balanus improvisus 10 98,19 7,66
Moderately exposed soft bottoms with bivalves 17 596,56 46,52
Moderately exposed soft bottoms with no particular species dominance 18 486,54 37,94
Moderately exposed soft bottoms with higher plants excluding Zostera 
marina 14 5,48 0,43

1282,44 100

Reefs 73,93 5,76

Project territory 11 LAT

Habitats Nr. Area, km2 %
Exposed hard bottoms with Furcellaria lumbricalis 19 64 3,35
Exposed hard bottoms with Balanus improvisus 20 2 4,11
Exposed hard bottoms with Mytilus trossulus and Balanus improvisus 21 334 7,66
Exposed soft bottoms with Macoma balthica 23 54 46,52
Exposed soft bottoms with the polychaetes Pygospio elegans and Marenzelleria 
neglecta 24 16 37,94
Exposed soft bottoms with mobile amphipods 25 15 0,43

485 100

Reefs 238,7 49,22

Data source Data source -- IAEIAE



Results of habitat inventories LITResults of habitat inventories LIT

LIT12 LIT13
Habitat Area,km2 % Area,km2 %

19 23.43 2.82 0.00 0.00
20 107.56 12.95 0.00 0.00
21 174.94 21.07 0.00 0.00
22 0.43 0.05 0.00 0.00
23 490.69 59.09 967.02 94.82
24 29.51 3.55 52.86 5.18
25 3.79 0.46 0.00 0.00

total 830.35 100.00 1019.88 100.00

Data source Data source -- CORPICORPI



Benthic mapping and inventories projects Benthic mapping and inventories projects 
20052005--20092009

���� �������	 


2005 561

2006 5711

2007 2471

2008 748

2009 170



Areas covered by benthic inventories/ Areas covered by benthic inventories/ 
mapping projects mapping projects –– status of end of 2009status of end of 2009

��
���	 




Preliminary results benthic Preliminary results benthic 
mapping/inventories of Estonian mapping/inventories of Estonian 

coastal waterscoastal waters
By end of 2009 more than 9000 kmBy end of 2009 more than 9000 km22 (more than 1/3) of territorial (more than 1/3) of territorial 

waters have been covered by mapping/inventory activitieswaters have been covered by mapping/inventory activities

HabitatHabitat typetype AreaArea kmkm22 ImportanceImportance %%

11101110 (sandbanks)(sandbanks) 20182018,,1818 2222,,1313

11301130 (estuaries)(estuaries) 146146,,7171 11,,6161

11401140 (mudflats)(mudflats) 302302,,9595 33,,3232

11501150 (lagoons)(lagoons) 2929 00,,3232

11601160 (Inlets)(Inlets) 140140,,5454 11,,5454

11701170 (Reefs)(Reefs) 802802,,9595 88,,8181

7 species of invertebrates 7 species of invertebrates 
discovered or rediscovered for discovered or rediscovered for 
Estonian watersEstonian waters

Distribution range of different Distribution range of different 
macroalage is updatedmacroalage is updated

Data on depth distribution of Data on depth distribution of 
maroalgae is updated maroalgae is updated 

Detailed information on substrate Detailed information on substrate 
quality for many areas is specifiedquality for many areas is specified



1 1 –– EchinogammarusEchinogammarus stoerensisstoerensis, , 
2 2 –– PontogammarusPontogammarus robustoidesrobustoides, , 
3 3 –– MelitaMelita palmatapalmata, , 
4 4 –– CalliopiusCalliopius laeviusculuslaeviusculus
(*historical records from 1963), (*historical records from 1963), 
5 5 –– ParamysisParamysis intermediaintermedia, , 
6 6 –– ChelicorophiumChelicorophium curvispinumcurvispinum..

SpeciesSpecies
First record First record 

(year)(year)
No. of No. of 

samplessamples

Biomass (g dw mBiomass (g dw m--22)) Abundance (ind. mAbundance (ind. m--22)) Depth (m)Depth (m)

SedimentSedimentMinMin MaxMax MeanMean MinMin MaxMax MeanMean MinMin MaxMax MeanMean
GammarusGammarus
tigrinustigrinus 20032003 350350 <0.001<0.001 12.22012.220 0.6540.654 0.1180.118 51505150 418.39418.39 0.20.2 20.520.5 1.71.7 sand,sand, siltsilt
ChelicorophiumChelicorophium
curvispinumcurvispinum 20052005 2121 <0.001<0.001 1.9751.975 0.2460.246 0.0170.017 1095010950 1078.851078.85 0.20.2 4.94.9 1.21.2

sand,sand,
pebblespebbles

PontogammarusPontogammarus
robustoidesrobustoides 20062006 3333 <0.001<0.001 3.4603.460 0.6410.641 0.0330.033 12001200 214.87214.87 0.10.1 22 0.60.6

sand,sand,
pebblespebbles

ParamysisParamysis
intermediaintermedia 20082008 33 <0.001<0.001 0.0200.020 0.0070.007 0.0420.042 2525 8.648.64 11 2.12.1 1.41.4 sandsand
EchinogammarusEchinogammarus
stoerensisstoerensis 20072007 1010 0.0010.001 0.1310.131 0.0490.049 2525 250250 77.5077.50 3.23.2 10.710.7 7.57.5 rockrock
CalliopiusCalliopius
laeviusculuslaeviusculus 2006*2006* 4141 0.0030.003 0.1800.180 0.0370.037 2525 450450 109.15109.15 0.50.5 1818 8.18.1

rock,rock,
pebblespebbles

MelitaMelita
palmatapalmata 20062006 1414 0.0020.002 0.0850.085 0.0340.034 2525 150150 57.8657.86 0.50.5 1313 2.82.8

rock,rock,
sandsand

New findings of New findings of 
speciesspecies



Most important achievements and  Most important achievements and  
conclusionsconclusions

•• Large sections of territorial waters of EST, LAT and LIT were mapped for first time!Large sections of territorial waters of EST, LAT and LIT were mapped for first time!
•• Classification system for benthic habitats was created and usedClassification system for benthic habitats was created and used
•• New mapping technique based on combination of UW video sampling and traditional New mapping technique based on combination of UW video sampling and traditional 

methods was created and used.methods was created and used.
•• Great amount of new information is collected (distribution of species, habitats, Great amount of new information is collected (distribution of species, habitats, 

conservation status)conservation status)

Future challenges:Future challenges:

•• Development Development of capabilty of underwater video sampling at depths over 40 of capabilty of underwater video sampling at depths over 40 m and offshore.m and offshore.
•• Further development of habitat modelling techniques (less field data Further development of habitat modelling techniques (less field data –– more reliable more reliable 

modelling results)modelling results)
•• Mapping of remaining existing Natura areas in 2010Mapping of remaining existing Natura areas in 2010--20122012

•• Application of Application of new remote sensing techniques (e.g. Sonar)new remote sensing techniques (e.g. Sonar)

•• Development of water quality and state of biodiversity indicators based on spatial Development of water quality and state of biodiversity indicators based on spatial 
characteristics of characteristics of benthic communities/habitatsbenthic communities/habitats


