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Mareano organisation

MAREANO inter-ministerial 
steering group MAREANO programme group – all 

relevant management and research 
institutions



Main steps for seabed mapping
MBES bathymetry, 
backscatter, water column, 
subbottom profiler

Geology, biology and 
chemistry data acquisition –
images and samples Products



Coverage – bathymetry, geology and habitats

Bathymetry – 300 000 sq km G-B-C field work – 280 000 sq km Habitats – 245 000 sq km



Bathymetry – collect once, use many times

https://mareano.no/om_mareano/aktivitet/arbeidsmater/standarder



How backscatter should not be….

https://mareano.no/om_mareano/aktivitet/arbeidsmater/standarder

Real example – delivery from West Svalbard continental slope…

Different modes colour-coded Greyscale

WD: 200 – 1400 m



Backscatter – important data for sediment 
classification

https://mareano.no/om_mareano/aktivitet/arbeidsmater/standarder

Iskaffe - tool for quality assessment of backscatter data

• App built on CoFFee to 
visualize and assess the 
quality of Multibeam 
seafloor backscatter 
data

• Built at NGU (open-
source)

• Support .all
• In development…

Source: Alexandre Schimel



Survey planning Environmental variables
• Bathymetry
• Backscatter
• Temperature
• Current velocity
• Terrain rugosity++

RSOBIA segmentation and stratification

• Multi layer raster (shown as RGB)
• Segmentation using OBIA – spatially aware
• Weighting possible

• Automatic computation of strata number
(Calinski-Harabasz criterion)

• Classes have c. similar environmental
properties in terms of combination of 
environmental variables

• Classes have diffferent variability and areas

Source: Margaret Dolan



Source: Margaret Dolan
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Environment variable A

Important factors for modelling and interpretation
• Good coverage of environmental space
• Objective, statistically independant stations
• Option for supplementing automatically chosen stations with

targeted stations (special features, or minor scale variation
within one stratum)

GRTS – Generalized Random 
Tessalation Stratified
• Gives spatially balanced stations
• Accounts for variation within

strata
• Accounts for area of strata
• Can produce reserve stations
• Can include rules – e.g. distance

between stations



Data acquisition for geology, biology and 
chemistry

G.O. Sars or similar Towed video platform or ROV Grab sampling and coring Trawling and sledge



Production line – sediment maps

DOI: 10.1144/SP505-2019-82

Bathymetry, terrain
derivatives

Backscatter

Photos, grab samples

Expert interpretation, digitisation

SBP

Subbottom profiler



Production line – habitat maps

1. Classification of videos, using 
multivariate statistics

2. Modelling and prediction of habitat 
maps using ML

Buhl-Mortensen et al. 2020. Frontiers in Marine Science
Environmental 
variables incl. 
geological map 
products



Maps and data types

Bathymetry Contamination

Habitats

Grain size

Backscatter

Landscapes

WCD

Acoustic data

SBP

Erosion & deposition

Genesis

Sediment maps Modelled maps

Marine 
litter

Human impact maps

Landforms

HiSAS

Vulnerable habitats

Potential 
coral reefs

Vulnerable
species



Mareano web site – all data free and public*

Habitat map, North Norway

Bathymetry SHR, North Sea, OWF



3D model – shelf edge
250 m to 1000 m 
water depth

500 m

Geomorphology – an important ecosystem tool



The mounds are Lophelia pertusa cold water coral reefs

500 m

Source: IMR/MAREANO



Semi-automatic classification of cold-water 
coral mounds 200 000+ probable coral reefs



«New» needs, tools, platforms and sensors

• Offshore wind farms
• Deep sea minerals
• Autonomous underwater vehicles
• Synthetic aperture sonar – SAS
• Water column data
• Multispectral backscatter
• Artificial intelligence

Generally – huge amounts of data – very little patience…



Offshore wind power

Cruise March 2024



Deep-sea mining
MAREANO MBES data acquired in 2019

Opening area, and suggested first round

Black smokers (Centre Deep-sea
Research, Univ. Bergen)

Manganese crusts
(Centre Deep-sea
Research, Univ. 
Bergen)



Management of seabed areas with high carbon
content





AUV for seabed mapping

Sonar (HiSAS), sand megaripples

Photos – sea stars, shells and sand 
ripples



Trawl marks in high carbon
muddy sediments

Synthetic aperture sonar imagery (2 cm) and 
shaded relief bathymetry (inset, 25 cm). 
AUV flight height 20 m.



AI for automatic classification of sediments and 
fauna

Video frames with expert 
labelling:
● Seabed geology type (NGU)
● Relevant biology species (IMR)

Model training 
(neural network)

Fast & automated predictions 
on new acquired videos

Scientists to use 
predictions for 

their assessment 
(confirmation)

Ground-truth data for sediment 
maps

“sand
”

Cooperation with Ocean Frontiers 
Institute (Canada) project “Benthic 
Ecosystem Mapping and Engagement” 
(BEcoME) 



Natural gas seeps, using water column data



Software for water column data interpretation



Conclusions

• Bathymetry QC important
• Collect once – use many times
• Backscatter QC and standard protocols – should be developed
• Need for reference areas for backscatter
• Geomorphology – important tool for ecosystem analysis
• New platforms and sensors like AUVs and SAS provide entirely new

possibilities
• Generally – huge amounts of data – very little patience…

Hydrographic data is the fundament for all Mareano 
seabed and ecosystem mapping
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