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Problem

• Covering of resources which are economically feasible for 
exploitation

• Practical problems during dredging (dredgers get stuck…)

• Plant downtime

• “Unnecessary” enlargement of mining areas (growing resistance 
by the public)

Ca. 60 Mil. t of fine sediment (tailing mud) in gavel pit lakes of the 
upper Rhine valley  largest and most valuable sand and gravel 
deposit in Europe
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Research Questions

• What is the sediment composition?

• Which chemical and mineralogical Parameters are relevant?

• How is the distribution of the sediments?

• What is the best method for detection?

• Can the sand/gravel layers be reached by manual coring?

• Can a valid high-resolution resource model be developed?
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Project Scheme

Sediment water 
interface

High res. morphology with 
multibeam surveys

4-15 kHz –
Up to 30m sediment penetration
Detection of stratigraphy and 
thickness

Drone Boat

Sediment overlay

Gravel/Sand

Coring Platform

SES compact 
Sub-Bottom 
Profiler

Sediment coring

Up to 100m water depth 
and 20 m of sediment
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Projektumsetzung
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Drone Survey
• Measurements with the Calypso drone and a SES 

Compact system
• Multi-Ping mode (6 & 12 kHz)

• Division of the lake into raster blocs of ~10km 
profile length

• Line spacing of 5m, two surveys 90°
displacement and overlap at the turns
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Sediment Coring
Four campaigns

• May, June, July 2021 
• June 2022
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Characterization of the Sediments
Core 2, L2, 80 – 280

• Grainsize distribution
• Mineralogy

• Wet Bulk Density
• Water Content

• Total Carbon & Loss on Ignition
• Pollutants

14.11.2022 S. Hilgert & K. Sotiri

Freefall-Penetrometer „Graviprobe“

Rheologic
Characteristics

Sedimenttype
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Results
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8 cores
with 70,5 m total legth

Sediment Cores
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Sediment Cores
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Drone Results

• More than 180 km seismic profiles

• 5 m line spacing

• Penetration up to 30m

• Sediment overlay >25m detected

10 th Workshop “Seabed Acoustics”, Rostock, November 10/11, 2022 P05-7

www.innomar.com/applications/user-workshop/seabed-acoustics-2022



14.11.2022 S. Hilgert & K. Sotiri

14.11.2022 S. Hilgert & K. Sotiri

Cores vs. Seismic

18m

60 m Wassertiefe

35m
SES medium! (6 kHz)
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Dredging control

SES medium! (6 kHz)
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Soft sediment cover (m)

Legend

Bathymetry (m)

72.2

0

Contur lines 10 m
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Graviprobe

soft & <63µm

compact sand
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Gravel

Sediment
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Sediment thickness

Legend

Contur lines 10 m

• More than 2 Mil. m³  
sediment were 
detected

• Foundation for a 
precise planning of 
dredging works and the 
future life time of the 
gravel pit mine
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Outlook

• Further fine tuning in the seismic data processing

• Improvement of the spatial data through AI

• 3D-Interpolation

• Better separation between gravel-sand-fines

• Follow up research project (submitted)
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Thank you for
your attention!

Contact: hilgert@limknow.de
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