Appendix C: Results of palaeoecological analyses Doelpolder Noord: 
Diagrams and description

Diatoms
The results of the diatom analysis of Doelpolder Noord are shown in Fig. C.1 and for ecological groups (Denys, 1991) we refer to Fig. 6.2. All samples show a dominance of taxa from sub- and/or intertidal habitats and taxa that are tolerant to intertidal exposure. Based on life form and salinity preferences, two zones are distinguished. 
Diatom zone 1 includes two samples in the lower part of the mud layer (below c. -6.50 m MSL), where marine (tycho)plankton (e.g. Paralia sulcata, Cymatosira belgica, Rhaphoneis amphiceros), and marine-brackish benthic and epontic taxa (e.g. Tryblionella navicularis, Opephora sp.) are equally represented. Brackish-freshwater tychoplankton (e.g. Pseudostaurosira brevistriata) and epiphytes (e.g. Cocconeis placentula) are also typical for this zone. The second sample (-6.61 m MSL) represents a transition towards the next zone. 
Diatom zone 2 includes three samples in the upper part of the mud layer (above c. -6.50 m MSL) and is characterized by a lower taxonomic diversity with very high percentages of marine (tycho)plankton (Paralia sulcata, Cymatosira belgica, Delphineis minutissima, Delphineis surirella, Rhaphoneis amphiceros). In the upper part of the zone, brackish plankton, represented by Cyclotella striata, increases. 
In all levels, salinity classes 5 to 7 (Van der Werff, 1958) are most represented among benthic diatoms, indicating that the brackish-marine diatoms are most likely to be autochthonous (Beyens and Denys, 1982). Under that assumption, diatoms from salinity classes 2 (marine) to 4 (marine-brackish) are allochthonous, brought in by waves or tides from marine environments, while diatoms from salinity classes 8 (brackish) to 14 (fresh) were transported downstream by the river current. The ratio of each of the allochthonous components to the autochthonous component (M- and F-value) is plotted in Fig. 6.2 and provides a measure of the importance of influx of marine and freshwater material (Beyens and Denys, 1982). The curves show that a significant allochthonous component is present at all analysed levels. In the base of zone 1, influx of freshwater material and marine material are each somewhat more frequent than the local component. By contrast, in zone 2 the freshwater allochthonous component amounts to 2.5 to 7 times the autochthonous component and the marine allochthonous component exceeds the tenfold of the autochthonous fraction. This indicates that the sediment in the mud layer is composed of a combination of alluvial and marine material, with an increased importance of the marine component in the upper half of the layer. 
[image: ] 
Fig. C.1. Results of diatom analysis of the mud layer from Doelpolder Noord. Taxa are arranged by salinity and life form. Percentages with 10x exaggeration. See Appendix D for raw counts (dataset Storme et al. 2019).


Pollen, spores and non-pollen palynomorphs
Palynological analysis of the core from Doelpolder Noord between 4.9 and 7.8 m MSL results in five biozones (Fig. C.2).
Zone DPN 1 corresponds to the lower peat unit. It is characterized by high values of Alnus (up to 50%), indicating that the peat accumulated in an alder carr environment. Towards the top, Cyperaceae and Filicales increase at the expense of Alnus, indicating a more open and possibly more mesotrophic marsh. The regional vegetation consisted of Quercus and Corylus forest.
In zone DPN 2 the local elements of the previous zone (Alnus, Filicales, Cyperaceae) decline, while the regional vegetation remains largely unaltered. Pinus sylvestris and Poaceae percentages show an increase. Chenopodiaceae and subsequently also dinoflagellate cysts appear and form a low but continuous curve. Most dinoflagellate cysts are contemporaneous, but occasionally cysts are recognized as reworked, older forms (cf. separate curve in Fig. C.2).
Zone DPN3 is characterized by high values of Salix. Pinus sylvestris and Poaceae retain the values of the previous zone and Pteridium, Chenopodiaceae and dinoflagellate cysts reach their maximum.
The transition from zone DPN3 to DPN4 is very sharp: an increase in Alnus coincides with the decrease of Pinus sylvestris, Salix, Chenopodiaceae, Cyperaceae, Poaceae, Pteridium and dinoflagellate cysts. These spectra are very similar to those of zone DPN1, except for the continued presence of low amounts of Chenopodiaceae and Dinoflagellate cysts in most of the levels. Salix, Solanum dulcamara and Urtica dioica type show moderate peaks in the top.
Zone DPN5 differs from the underlying zone in the low values of Alnus and the abundance of Cyperaceae and Filicales.
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Fig. C.2. Results of palynological analysis of Doelpolder Noord. Percentages with 10x exaggeration. See Appendix E for raw counts (dataset Storme et al. 2019).


Botanical macroremains
In total 35 taxa have been encountered in the part of the sequence investigated for seeds and fruits (Fig. C.3). 25 taxa have been identified to the level of a single species or two species. The taxa comprise trees and shrubs, herbs and aquatics. 
Trees and shrubs are near absent in the lower part of the sequence investigated for seeds and fruits (under -6.05 m MSL), with only Alnus glutinosa, Betula alba/pendula and Cornus sanguinea present. Above -6.05 m MSL numbers of Alnus glutinosa rise sharply, accompanied by ten other tree and shrub species, be it in modest numbers (Corylus avellana, Crataegus monogyna, Frangula alnus, Ilex aquifolium, Prunus sp., Quercus sp., Rhamnus cathartica, cf. Populus / Salix sp. and Viburnum opulus). Alnus glutinosa outnumbers the other species by far, but it produces much more seeds, apart from cf. Populus / Salix sp., which is difficult to recover however due to the small and brittle remains. 
[bookmark: _Hlk5568810]Herbs and aquatics are present throughout the part of the sequence investigated for seeds and fruits. Carex elata group, Lysimachia cf. vulgaris, Solanum nigrum, Cladium mariscus and Rumex hydrolapathum are confined to the lower part of the sequence investigated for seeds and fruits (-6.05 m MSL), while Caltha palustris, Filipendula ulmaria, Valeriana officinalis and Menyanthes trifoliata occur only above -6.05 m MSL. Lycopus europaeus, Mentha aquatica / arvensis, Solanum dulcamara, Stachys palustris, Alisma plantago-aquatica / lanceolatum and Berula erecta occur in the entire sequence.
Towards the upper end of the sequence taxa and numbers of seeds diminish.

Though some herb and aquatic species (e.g. Berula erecta, Lycopus europaeus, Solanum dulcamara, …) and even Alnus glutinosa (Stortelder et al., 1998, 139-141: Thelypterido-Alnetum caricetosum ripariae) can tolerate some increased salinity, the overall picture is one of a freshwater environment. Several species may occur in tidal environments (Caltha palustris, Lycopus europaeus, Lysimachia cf. vulgaris, Solanum dulcamara, Stachys palustris, Valeriana officinalis, …), however none is exclusively bound to the tidal zone. Their main distribution however lies outside the tidal area. 
Keeping possible transport well in mind, the following vegetation types could be present near the site: wet woodland (especially in the upper part; dominated by Alnus glutinosa?), swamps and tall-herb fens (dominated by Carex species and Cladium mariscus) and riparian vegetation. They reveal stable, rather nutrient-rich conditions.
[image: ]
Fig. C.3. Results of macrobotanical analysis from Doelpolder Noord. All botanical remains are seeds, unless stated otherwise. See Appendix F for raw counts (dataset Storme et al. 2019).
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