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3D visualisation of soil structure in UK saltmarshes under di erent sediment and vegetation types using X-Ray CT Dr Clémentine Chirol Project Team: Möller, I , Spencer, K , Spencer, T , Royse, K , Carr, S , Evans, B , Chirol, C , Brooks, H , Shears, O , Lynch, J.T Cambridge university; Queen Mary university London; British Geological Survey; University of Cumbria Rationale Discussion 3D visualisation of roots (green) and voids (grey)

A -Undisturbed sampling using Hvorslev's advanced trimming method (15 cm deep, 15 cm diameter)

Saltmarshes are declining due to human activity and sea level rise, resulting in loss of critical ecosystem services (biodiversity, water quality, ood regulation). Better understanding of what makes a marsh healthy and resistant is needed to predict their vulnerability and improve conservation e orts. Sediment structure, especially the spatial distribution of voids and roots, is expected to play an important role in marsh functioning (Spencer et al., 2017). • Void distribution: More structural porosity at Tillingham than at Warton Sands. Structural pores could be better preserved in muddy substrates due to the greater sediment cohesivity.

• Root distribution: Deeper penetration and more vertical orientation of roots at Warton Sands than at Tillingham. Sandy substrates may facilitate root penetration.

• Plant zonation: From Spartina to Puccinellia zone, roots become thinner and more horizontal or isotropic. At Tillingham, decayed Spartina roots are found within the bare ground and the Salicornia samples, showing rapid changes in plant cover within the pioneer zone.

• Additional processes: bioturbation from burrowing infauna is visible in the Warton Sands samples, with abrupt cut-o zones. Other elements like seashells can a ect void distribution.

24 sediment core samples were taken at 2 saltmarshes to analyse the e ect of di erent substrates and vegetation species on the belowground structure:

• Warton Sands (sandy substrate)

• Tillingham (muddy substrate)

3 main vegetation covers were considered for each site: Spartina, Salicornia and Puccinellia, plus bare ground samples as reference. 3 replicates were taken at each sampling location.

RESIST -UK (Response of Ecologically-mediated Shallow Intertidal Shores and their Transitions to extreme hydrodynamic forcing) brings together Cambridge university, Queen Mary University London and the British Geological Survey, with funding from the Natural Environment Research Council UK and EU Hydralab+.

• Quantitative analysis of voids and roots (total volume; spatial distribution; number, length and orientation of branches...)

• Segmentation uncertainty: Ground-truthing via visual observation of core sections is necessary to distinguish decayed roots from voids and verify the CT results.

• Sample representativity: sediment structure can vary over short distances: 3 replicates cores will be used at each location to strengthen interpretations. • How do sediment type and vegetation species a ect the marsh structure belowground?

• Can belowground structure be linked to marsh resistance to wave action?

• Can marshes resistance and their variability be mapped using drones or satellites?

Further work

• Link to marsh stability and functioning: sediment structure characteristics will be compared to other parameters measured as part of RESIST, including: erodibility under tidal forcings (tested in a >300 m wave ume in Hannover), loss on ignition, particle size, pH, cation composition and geotechnical properties. References
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