

Table 1. Core LLYR4 stratigraphy

	[bookmark: _Hlk146785318]Unit
	Top depth (cm)
	Base depth (cm)
	Unit thickness (cm)
	Description

	4.1
	0.0
	12.0
	12.0
	dark brown    peaty topsoil  

	4.2
	12.0
	14.9
	2.9
	black    peat  (possibly redeposited)

	4.3
	14.9
	17.2
	2.3
	dark brown    peat  , a little loose (possibly bioturbated)

	4.4
	17.2
	19.5
	2.3
	mid grey-brown    organic rich silt  

	4.5
	19.5
	25.2
	5.7
	dark brown    peat  , a little loose (possibly bioturbated)

	4.6
	25.2
	42.4
	17.2
	dark brown    silty peat  

	4.7
	42.4
	52.7
	10.3
	black    silty peat  

	4.8
	52.7
	65.9
	13.2
	dark brown/black silty peat

	4.9
	65.9
	67.6
	1.7
	mid grey-brown organic rich silt

	4.10
	67.6
	69.3
	1.7
	dark brown/black    peat  

	4.11
	69.3
	82.5
	13.2
	mid grey-brown    organic rich silt  

	4.12
	82.5
	143.0
	19.5
	mid grey    silt with some organic fragments (<3mm) and rootlets/grass fronds 

	4.13
	143.0
	147.2
	4.2
	very dark grey silty peat

	4.14
	147.2
	181.2
	52.8
	dark grey clay

	4.15
	181.2
	200.0
	18.8
	mid brownish orange   slightly gravelly silt  




Table 2. Core LLYR9a stratigraphy

	[bookmark: _Hlk146785386]Unit
	Top depth (cm)
	Base depth (cm)
	Unit thickness (cm)
	Description

	9a.1
	0.0
	20.4
	20.4
	dark brown peaty silt (topsoil)

	9a.2
	20.4
	85.4
	65.0
	mid brownish grey silty clay with some organic fragments (<2mm)

	9a.3
	85.4
	251.7
	166.3
	dark brownish grey sandy organic rich silt with many wood fragments (<10mm)

	9a.4
	251.7
	284.6
	32.9
	mid blue-grey   gravells (<3mm)  

	9a.5
	284.6
	298.0
	13.4
	very dark brownish grey sandy peat with abundant wood fragments

	9a.6
	298.0
	322.7
	24.7
	mid blue-grey   gravells (<3mm)  

	9a.7
	322.7
	369.4
	46.6
	black   peat  

	9a.8
	369.4
	374.1
	4.7
	laminated black peat and light grey silt     

	9a.9
	374.1
	378.3
	4.2
	dark grey brown   organic rich silt  

	9a.10
	378.3
	385.0
	6.7
	dark brown    organic rich silt  

	9a.11
	385.0
	401.0
	16.0
	dark bluish grey   silt with some water rolled decayed mudstone gravells (<7mm) 



Table 3. Core LLYR14 stratigraphy
	[bookmark: _Hlk146785435]Unit
	Top depth (cm)
	Base depth (cm)
	Unit thickness (cm)
	Description

	14.01
	0.00
	10.25
	10.25
	very dark brown  loose organic rich clay loam  (root mat and topsoil)

	14.02
	10.25
	29.68
	19.43
	very dark grey brown  peaty loam  (peastoil?)

	14.03
	29.68
	51.81
	22.13
	very dark brown-black  peat  

	14.04
	51.81
	64.22
	12.41
	mid grey brown  organic rich silt  

	14.05
	64.22
	94.44
	30.22
	mid brownish grey  organic rich silt  

	14.06
	94.44
	102.00
	7.56
	mid grey brown  organic rich silt  

	14.07
	102.00
	116.90
	14.90
	mid grey brown  organic rich silt  (with 1 small patch of redeposited mid-light grey silty calwy with rare small organic fragments(<3mm)

	14.08
	116.90
	120.82
	3.92
	mid-light grey  silty clay  with rare small organic fragments (<3mm)

	14.09
	120.82
	134.93
	14.11
	mid grey brown  organic rich silt  

	14.10
	134.93
	147.47
	12.54
	mid-dark grey brown  organic rich silt  

	14.11
	147.47
	179.62
	32.14
	mid-light grey  silty clay  with rare small organic fragments (<3mm)

	14.12
	179.62
	184.32
	4.70
	mid-dark grey brown  organic rich silt  

	14.13
	190.59
	200.00
	9.41
	blue-grey  gravels  mixed with medium to large wooden fragments (2-3cm) 

	14.14
	200.00
	209.42
	9.42
	mid grey-brown  organic rich silt  

	14.15
	209.42
	212.04
	2.62
	mid-light grey  silty clay  

	14.16
	212.04
	235.06
	23.03
	mid brownish grey  slightly sandy organic silt  with many wood fragments (5-50mm)

	14.17
	235.06
	241.34
	6.28
	mid blue-grey  small gravels with silt  

	14.18
	241.34
	243.44
	2.09
	mid grey-brown  organic rich silt  

	14.19
	243.44
	248.67
	5.23
	mid blue-grey  small gravels with silt  

	14.20
	248.67
	250.24
	1.57
	mid blueish grey  silty caly  with rare small (<2mm) organic fragments

	14.21
	250.24
	251.81
	1.57
	dark brown   silty peat  

	14.22
	251.81
	260.70
	8.90
	dark grey  silty clay  with mottles of dark brown silty peat

	14.23
	260.70
	262.80
	2.09
	mid blue-grey  small gravels with silt  

	14.24
	262.80
	265.94
	3.14
	dark brownish grey  organic rich silt  

	14.25
	265.94
	281.64
	15.70
	mid grey  silt  

	14.26
	281.64
	295.77
	14.13
	mid brownish orange silt  with mottles of mid grey silt

	14.27
	295.77
	301.00
	5.23
	mid brownish orange  slightly gravelly silt  



Table 4. Core LLYR17 stratigraphy
	[bookmark: _Hlk146785485]Unit
	Top depth (cm)
	Base depth (cm)
	Unit thickness (cm)
	Description

	17.01
	0.00
	12.30
	12.30
	dark brown peaty silt

	17.02
	12.30
	24.40
	12.10
	brown organic rich silt

	17.03
	24.40
	35.60
	11.20
	very dark brown peat

	17.04
	35.60
	56.30
	20.70
	mid grey silt with some organic fragments (<3mm) 

	17.05
	56.30
	177.30
	121.00
	light grey silty gravel

	17.06
	177.30
	199.10
	21.80
	light brownish grey organic silt

	17.07
	199.10
	211.50
	12.40
	mid blue-grey silty clay

	17.08
	211.50
	300.00
	88.50
	mid brownish orange   slightly gravelly silt  



Table 5. Pollen zone descriptions – cores LLYR4, LLYR9a and LLYR14
	Site
	Core pollen phase
	Core depths (cm)
	Approximate date 1
	Description

	LLYR 4
	4-1
	65.3-57.3
	4700-4240 BP (2750-2290 BC)

	Very high woodland percentages, especially in comparison with later phases of Llyr 9a.  The woodland pollen is dominated by Alnus, with lower percentages of Betula (Birch), Corylus avellana (Hazel), Quercus (Oak) and rare grains of Pinus sylvestris (Pine), Ulmus (Oak), Tilia (Lime), Salix (Willow) and Lonicera periclymenum (Common Honeysuckle).  Herb pollen is dominated by Cyperaceae (Sedges) pollen, which is relatively high in comparison to non-Alnus woodland taxa and increases in value throughout the zone.  Lower percentages of Poaceae (grasses), and Rumex acetosa (Common Sorrell) pollen is observed alongside a variety of rare grains from taxa which include Cereal-type, Achillea-type (Yarrow-type), Cichorium intybus-type (Chicory-type), Filipendula (Meadowsweet), Lotus (Bird’s foot trefoil), Melampyrum (Cow wheats), Ranunculus acris-type (Meadow buttercup-type),  Rosaceae (Rose family), Rubiaceae (Bedstraw family), Rumex acetosella (Sheep’s Sorrell), Rumex acetosa, Urtica docia (Common Nettle).  

	
	4-2
	57.3-45.8
	4240-3535 BP (2290-1585 BC)
	Reduced Alnus glutinosa and Cyperaceae pollen largely replaced by Betula and lower levels of Poaceae.  A slight increase in Ulmus, more sustained levels of Plantago lanceolata (Ribwart plantain) from the onset of the zone followed by more sustained Caryophyllaceae (Pink family) from a depth of 56cm (around the turn of the 19th century BC) and a spike in Rumex acetosa (58cm – late 20th century BC) is also recorded. A recovery in the percentages of Quercus pollen is observed after a dip at the very end of the previous zone.  Polypodium (Polypodies) percentages decline alongside a slight increase in Sphagnum percentages.  Higher charcoal/pollen ratios and average values of microcharcoal concentration were observed alongside a drop in total pollen concentration.  A slight increase in total pollen concentration is observed alongside slight increases in charcoal concentration and charcoal/pollen ratios.  

	
	4-3
	45.8-41.3
	3535-3265 BP (1585-1315 BC)
	Total woodland percentages remain similar to previous levels, but reduced Betula and Quercus percentages are noted alongside a resurgence in Alnus glutinosa pollen.  Cyperaceae pollen is further reduced alongside an increase in Poaceae and slight increase in Cereal-type pollen.  A spike in both Chenopodiaceae (Goosefoot family) and Filipendula is also observed.  Increased total pollen concentrations are recorded as well as increased microcharcoal concentration and charcoal/pollen ratios.  

	
	4-4
	41.3-32.1
	3265-2710 BP (1315-760 BC)
	The total woodland pollen percentages remain stable, but changes are observed in the makeup of woodland taxa.  The percentage of Alnus glutinosa pollen increase alongside decreased Betula and Corylus at the start of the zone and thereafter remain stable throughout the zone.  Poaceae levels also fall alongside an increase in Cyperaceae and Rumex acetosa.  A fall in Plantago lanceolata is observed at a depth of 46cm (c.1100 BC).  
Increased Pteropsida levels are also noted.  Rarer herb types occurring in this zone include Brassicaceae (Cabbage family), Chenopodiaceae, Epilobium-type (Willowherb-type) and Solanum nigrum (Black nightshade).  A slight reduction in observed in total pollen concentrations alongside fluctuating microcharcoal levels that are slightly lower on average than the previous zone. 

	
	4-5
	32.1-26.4
	3710-2380 BP
(760-430BC)
	Alnus reduction in combination with increased Betula and Corylus at the start of the zone, when increased Poaceae and Urtica docia (slight) pollen is also observed alongside decreased Cyperaceae and Rumex acetosa pollen.  Later in the zone a more substantial decrease in woodland pollen is noted alongside increased Poaceae and Cyperaceae, further reductions in Rumex acetosa pollen and a fall in Pteropsida spores.  After an initial rise in total pollen concentration, they subsequently decline.  Average microcharcoal concentrations and Charcoal/pollen ratios appear lower than the previous zone.  



	LLYR 9a
	9a-1
	370.5-383
	c.12,700-12,060 BP (c.10,750-10,110 BC)
	Pollen assemblage dominated by herbs, which largely consist of Cyperaceae and Poaceae with lower levels of Artemisia (Mugworts), Filipendula, Solidago-type (Goldenrod-type) and Sagina (Pearlwarts).  Several herb taxa are present as rare grains, including Apiaceae (Carrot family), Cichorium intybus-type, Caryophyllaceae, Lysimancia vulgaris-type (Garden loosestrife-type), Rumex acetosa, and Urtica docia.  
Woodland pollen present in the sediemtns include relatively high levels of Alnus glutinosa (≤14.7% of TLP) Betula, Corylus avellana-type and Salix.  
Aquatic pollen present including Callitrichie (Common water-starwort), Potamogeton (Pondweed) and Myriophyllum (Water-milfoil) types.  

	
	9a-2
	357.5-370.5
	12,060-11,130 BP (c.10,110-
9,185 BC)
	Increased woodland taxa (Betula, followed by Pinus, Quercus and Salix), Ericaceae and aquatic pollen and microcharcoal concentrations.  Overall herb pollen percentages are reduced (though Non Arboreal Pollen (NAP) still dominate at c.70% of TLP), because of reduced Cyperaceae and Artemisia-type pollen, but several show increased percentages (Hypericum perforatum-type (Perforate St John's-wort-type), Lotus, Lysimancia vulgaris-type, Plantago lanceolata, Potentilla-type (Cinquefoil-type), Rumex acetosa).   Cereal-type pollen among several taxa occurring as rare grains.  

Myriophyllum pollen variants show decline towards the top of the phase.  


	
	9a-3
	344-357.5
	c.11,130-10,540 BP (c.9,185-8,590 BC)
	Increased woodland taxa shown by increased Betula, Alnus glutinosa and later Corylus avellana-type pollen (alongside a decline in Salix).  This occurs alongside a decline in heath, herb and aquatic pollen.  Reduced herb types include Poaceae, Hypericum perforatum-type, Potentilla-type and Rumex acetosa, lower average values for Plantago laneolata and microcharcoal concentrations (though a spike in microcharcoal occurs at 370.25cm (c.8975 BC).  

	
	9a-4
	344-334
	c.10,540-9,940 BP (8,590-7,990 BC)
	Reduced woodland taxa, aquatics, Spores and microcharcoal concentrations and sharp increase in herb % related to increased Cyperaceae pollen grains.  Reduction seen in Betula and Corylus after a fall in Salix pollen seen at the end of the previous phase.  Dips/declines also seen in some herb types (Poaceae, Artemisia-type, Aster, Rumex acetosa, though a possible temporary increase in Plantago lanceolata and Lotus is observed.  Spore decrease includes Sphagnum and Pteropsida (mono) indet., and possibly also Polypodium and Polystichum (Shieldferns).  Aquatic pollen is severely declined, disappearing entirely in all cases during this phase.  

	
	9a-5
	325.5-334
	c.9,940-9,450 BP (7,990-7,500 BC)
	Woodland increase (Quercus, Alnus glutinosa, Corylus and Salix) alongside a reduction in overall herb percentages.  The reduction in the herb levels reflects reduced counts of Cyperaceae pollen (and possibly also Lotus and Plantago lanceolata), though other herb types increase at this time (e.g. Cirsium (Thistle), Lactuceae , Rumex acetosa).  A small resurgence in some wetland taxa is also observed (Potamogenton-type and Myriophyllum verticilatum) alongside a marked reduction in total pollen concentration.

	LLLYR14
	14-1
	263-229.5
	Early post glacial
	High herb percentages, largely consisting of Cyperaceae pollen and lower levels of Poaceae (wild type)

	
	14-2
	229.5-118.5
	c.4,800-3,060 BP (2,850-1,110 BC) 
	Alnus glutinosa percentages increased substantially, making woodland pollen dominant in the pollen assemblage.  Higher levels of Quercus and rise in Corylus avellana-type later in the zone are observed alongside lower percentages of Pinus Sylvestris and Salix are noted.  Decreased levels of all most herb types and aquatic pollen are observed, especially Cyperaceae and Poaceae.  Higher levels of Polypodium, Sphagnum and total fossil concentrations are observed, but lower Pteropsida.  

	
	14-3
	118.5-82.5
	c. 3,060-2,650 BP (c.1110-700 BC) 
	Slight decrease in AP observed, but increased Corylus avelana-type percentages are observed alongside decreased Betula, Quercus.
Increased Poaceae, Plantago lanceolata, Urtica docia, Cereal-type.  Spikes in Chenopodiaceae, Caryophyllaceae, and Euphorbia-type.   
Increased charcoal concentrations and Charcoal/pollen ratios are also observed.


	
	14-4
	82.5-53.5
	2,650-2,315 BP c.700-365 BC 
	Woodland increase (Alnus glutinosa & Salix) and a slight increase in Cyperaceae occurs alongside a fall in Poacaee, Plantago lanceolata and Rumex acetosa.  Spikes in Cereal-type, Cichorium intybus-type, Caryophyllaceae, Chenopodiaceae and Urtica docia are seen later in the zone alongside a slight fall in Alnus glutinosa percentages.  

	
	14-5
	53.5-45
	2,315-2,060 BP (366-110 BC) 
	Slight increase in AP, with spikes in Betula and Quercus at the start of the zone, with these taxa replaced by Alnus glutinosa later in the zone.  

A gradual increase in Poaceae pollen is accompanied by a fall in Cyperaceae, Lotus and Urtica docia pollen.  At the start of the zone, a fall in in Cereal-type, Cichorium intybus-type, Caryophyllaceae, Chenopodiaceae and Plantago lanceolata pollen occurs, though these types recover at its end alongside a rise in microcharcoal concentrations, charcoal/pollen ratios and a slight fall in total pollen concentrations.  


	
	14-6i
	45-40.5
	2,060-1,910 BP (110BC-40 AD) 
	Reduced AP % from lower Alnus glutinosa and Corylus avellana-type pollen, though slight increase in Betula, Quercus and Salix is noted.  Changes in NAP include increased Poaceae and Cyperaceae, reduced Cereal-type and spike in Rumex acetosa later in the zone.  

	
	14-6ii
	40.5-33.5
	1,910-1,540 BP (40-420 AD) 
	Further reduced % of AP caused by reduced Corylus avellana-type and Betula, though these levels recover slightly later in the zone in line with increased Betula, Quercus, Corylus avellana-type and Salix percentages.  Increased levels of Poaceae, Cereal-type, Cyperaceae, Filipendula, and Rumex acetosa are noted alongside continued presence of other taxa (e.g. Caryophyllaceae, Chenopodiaceae and  Urtica docia), but Plantago lanceolata % are slightly lower on average than the previous two zones.  

	
	14-6iii
	33.5-30.5
	1,530-1,380 BP (420-570 AD) 
	Initial increase in Herb pollen caused by a spike in Cyperaceae pollen, followed by an increase in AP caused by raised Alnus glutinosa percentages.  The increased Cyperacae coincides with decreased Ceral-type pollen, a spike in Plantago lanceolata and a sustained increase in total pollen concentration.  The increase in Alnus glutinosa also occurs alongside decreased Quercus, Poaceae, Filipendula, Rumex acetosa, Urtica docia and microcharcoal concentrations and Charcoal/Pollen ratios.

	
	14-6iv
	30.5-28.5
	1,380-1,321 BP (570-630 AD) 
	Reduced NAP percentages resulting from lower counts of Alnus glutinosa. A slight increase is also seen in Betula, Quercus and Corylus avellana-type pollen, but they do not match the level of decline in Alnus glutinosa pollen.  Increased NAP include Poaceae and Cyperaceae. An initial increase in Cereal-type, Cichorium intybus-type, Caryophyllaceae, Rumex acetosa and Urtica docia followed by a decline in those taxa.  Increased microcharcoal conentrations and Charcoal/pollen values are also observed.  

	1. Chronology based on depth models produced humic acid fraction dates – see section 8.2.4





Table 5. Table of radiocarbon dates – cores LLYR4, LLYR9a and LLYR14
	[bookmark: _Hlk146785882]Lab code
	Sample description
	Depth
	Date (BP)
	Calibrated date (BP)
	Calibrated date (BC/AD)

	659865
	LLYR4 humic fraction
	36-37cm
	2350 +/- 30
	2,485-2,330 Cal. BP
	535--380 Cal. BC

	659864
	LLYR4 humin fraction
	36-37cm
	2510 +/- 30
	2,728-2,491 Cal. BP
	778-541 Cal. BC

	659867
	LLYR4 humic fraction
	69-70cm 
	4150 +/- 30
	4,823-4,577 Cal. BP
	2,873-2,627 Cal. BC

	[bookmark: _Hlk146785971]659866
	LLYR4 humin fraction
	69-70cm 
	4280 +/- 30
	4,954-4,734 Cal. BP
	3,004-2,784 Cal. BC

	648056
	LLYR9a humin fraction
	355-356cm
	8510 +/- 30
	9,535-9,480 Cal. BP
	7,585-7,530 Cal. BC

	648055
	LLYR9a humic fraction
	355-356cm
	8330 +/- 30
	9,455-9,155 Cal. BP
	7,505-7,205 Cal. BC

	648058
	LLYR9a humic fraction
	381.5-382cm
	10880 +/- 40
	12,880-12,745 Cal. BP
	10,930-10,795 Cal. BC

	648057
	LLYR9a humic fraction
	381.5-382cm
	10240 +/- 30
	12,040-11,320 Cal. BP
	10,090-9,370 Cal. BC

	648048
	LLYR14 humin fraction
	36-37cm
	1470 +/- 30
	1,388-1,304 Cal. BP
	Cal. AD 562-646

	648047
	LLYR14 humic fraction
	36-37cm
	1500 +/- 3
	1,465-1,308 Cal. BP
	Cal. AD 485-642

	648050
	LLYR14 humin fraction
	52-53cm
	2400 +/- 30
	2,679-2,348 Cal. BP
	729-398 Cal. BC

	648049
	LLYR14 humic fraction
	52-53cm
	2310 +/- 30
	2,359-2,180 Cal. BP
	409-230 Cal. BC

	648052
	LLYR14 humin fraction
	165.5-166.5cm
	3250 +/- 30
	3,556-3,391 Cal. BP
	1,606-1,441 Cal. BC

	648051
	LLYR14 humic fraction
	165.5-166.5cm
	3160 +/- 30
	3,449-3,273 Cal. BP
	1,499-1,323 Cal. BC

	648054
	LLYR14 humin fraction
	253-253.5cm
	9750 +/- 30
	11,240-11,150 Cal. BP
	9,290-9,200 Cal. BC

	648053
	LLYR14 humic fraction
	253-253.5cm
	9120 +/- 30
	10,370-10,220 Cal. BP
	8,420-8,270 Cal. BC



  
