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Abstract 

Change in the extent of valuable salt marsh habitat is occurring globally, and includes widespread losses 
in Northwest Europe. These lateral losses are occurring despite relative stability in vertical elevation in 
relation to sea level. While there are increasing efforts to quantify salt marsh loss and an improved 
understanding of the mechanisms by which salt marshes can change in the lateral dimension, empirical 
field evidence exploring the role of specific marsh properties remains lacking.  

This study investigated the role of bulk sediment characteristics and substrate structures, such as 
lamination and root material, in controlling the internal stability of vertical marsh sections when 
exposed to tidal flat conditions. 

Intertidal sediment cores were extracted from two contrasting UK salt marsh sites: clay-silt rich 
Tillingham Marsh, Essex, Southeast England and sand-dominated Warton Marsh, Morecambe Bay, 
Northwest England. During a field experiment over the 2018-2019 winter, vertical sections from cores 
extracted from both locations were exposed to in-situ external forcing conditions on the tidal flat at 
Tillingham Marsh. Volumetric and structural changes to the exposed vertical faces of the cores were 
quantified using structure-from-motion digital photogrammetry, conducted at approximately 14-day 
intervals. These three-dimensional models were analysed alongside empirical water level measurements 
and meteorological data. 

The clay-rich sediments were more resistant to erosion, with the greatest loss of material occurring 
typically around root structures in the sand-dominated marsh sediments. This indicates possible 
variability in the mechanical role of rooting structures (as suggested by Feagin et al. 2009; Ford et al. 
2016) under different marsh sedimentology. Small-scale (cm) lateral marsh stability is thus influenced by 
interactions between physical sediment, biological structures and hydrodynamic sequencing. 
Understanding under which conditions, including location and wave regime, these factors become more 
or less important will be crucial towards modelling and predicting future salt marsh change. 
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