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SE Baltic coastal environment

Extreme 
environment…
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SE Baltic coastal environment

• Very exposed, wave fetch > 200 km, 

• Maximum wave height ≤ 8m

• Active hydrodynamic, strong near-shore currents

• Straight coastline, no islands and inlets

Klaipeda
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Bottom 
sediments

• Mainly sand

• Moraine ridges

• Mixed bottoms 
(sand, gravel and 
stones) – very 
heterogeneous
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WHY the red alga Furcellaria 
lumbricalis (Huds.) Lamour ?

An embryo of the Baltic herring: 
its life begins in dense canopies 

of the benthic algae
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Research tasks

• To assess the distribution patterns of 
F. lumbricalis at small and local coastal 
zone scale:

• Small = cm to m
• Local coastal zone = hundreds of m to km

• To develop predictive models

• To produce the recent distribution map 
and assess the stock of F. lumbricalis
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Remote underwater video camera
• Two digital cameras

1. Black and white (sensibility 0.05 lx)
2. Colour (sensibility 7 lx)

• Depth sensor and GPS
• 400 Wt light
• Two lasers indicating a 10 cm 

scale
• 150 m cable, connecting the 

cameras with the control unit 
onboard

• Control unit and digital recorder

Methods 
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Field methods: 

Remote underwater video 
transects (428)

o SCUBA diving 
transects (414)

Local 
coastal 

zone 
scale

Small scaleSmall scale
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Small scale analysis:
deriving quantitative data from a video stills 

sequence
1. Depth (sensor)
2. Type of substrate
3. Surrounding bottom sediment
4. Cover of F. lumbricalis on 

substrates (CFS)
5. Minimum distance between 

the seabed and holdfast of F. 
lumbricalis on substrate 
(MDSF)

6. Cover of F. lumbricalis on 
substrate surfaces of different 
orientation (CFSDO)

• … other parameters
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Local coastal zone scale 
modelling method

• Generalized regression analysis and 
spatial prediction for R v2.0 (GRASP)

• Response variables:
– occurrence of F. lumbricalis (1/0)
– % cover of F. lumbricalis 
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Local scale modelling methods

• Environmental (predictors) variables: 

Occurrence of 
hard substrate

Bathymetry Wave exposure
(proxy)
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The mean cover of F. lumbricalis on different substrate types (CFS) within mobile, intermediate
and stable surrounding bottom sediments 

The letters above indicate homogeneous groups of Tukey’s HSD test (N= 90, Mean ±0.95 Conf. intervals)
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The averaged total coverage of F. lumbricalis (TCF) on different types of surrounding bottom 
sediments along the depth gradient

The letters above indicate homogeneous groups of Tukey’s HSD test (N= 90, Mean ±0.95 Conf. intervals) 
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The minimum distance between the seabed and holdfast of F. lumbricalis on substrate (MDSF) on 
different types of surrounding bottom sediments along the depth gradient

The letters above indicate homogeneous groups of Tukey’s HSD test (N= 90, Mean ±0.95 Conf. intervals)
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Significant negative rank correlation (ρ= -0,89, p< 0.05)

Frequency of stormy 
wave directions

Distribution of F. lumbricalis correlation 
with frequency of waves direction

Occurrence of F. lumbricalis on 
different sides of stones 
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Results: local coastal zone scale 
Model of occurrence of F. lumbricalis    Model of cover of the alga
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Results: local coastal zone scale
Modelled occurrence of F. lumbricalis
True occurrence of F. lumbricalis
True absence of F. lumbricalis

The model explains 80 % of variation
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Modelled cover of F. lumbricalis
Results: local coastal zone scale 
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At the small scale (cm to m) the distribution pattern of 
F. lumbricalis is shaped by the frequency of stormy wind 
direction and mobility of the surrounding bottom

At the local coastal zone scale (hundreds of m to km) 
the distribution of F. lumbricalis is determined by the 
occurrence of suitable substrate, wave exposure and 
bathymetry

The obtained models at different spatial scales are 
applicable for the prediction of F. lumbricalis distribution, 
however predictions are highly dependent on the quality 
(e.g. resolution) of the input data such as sediments & 
bathymetry

CONCLUSIONS
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