A microarchaeological study of combustion features and site formation processes at Shualim Rockshelter, an Upper Paleolithic site, Central Negev Highlands, Israel
Journal of Paleolithic Archaeology
Authors: Elle Grono*, Lotan Edeltin, Mae Goder-Goldberger, Philip Bampton, Gal Bermatov Paz, Roni Zuckerman-Cooper, David E. Friesem
*Corresponding author: The Leon Recanati Institute for Maritime Studies, Department of Maritime Civilizations, School of Archaeology and Maritime Cultures, University of Haifa, Aba Khoushy Ave 199, Mount Carmel, Haifa, 3498838, Israel. Contact: elle.grono@outlook.com

Supplementary File 3
Micromorphology description of samples from Shualim Rockshelter

Table S3.1. Micromorphological descriptions of samples from Shualim Rockshelter. Percentages refer to the amount of a given component as a proportion of the total area of the thin section (TS)/microstratigraphic unit (MSU).
	Unit
	TS no.
	MSU
	Mesoscopic description
	Micromorphological description
	Interpretation of site formation processes

	Top part of sample includes redeposited detritus on surface
	1a
	1
	Thickness: <2.5cm, presents on right side of thin section only
Microstratigraphy and boundaries: capped by a thin layer of loose biological excremental infill (2-3mm)
Structure and organisation: physically and biologically admixed deposit, no preferred orientation
Heterogeneity, texture and sorting: heterogenous size and type of inclusions (<7mm), unsorted
Color: Dark brown
	Microstructure: Closely-packed crumb
Aggregates: Microaggregates (50-150µm) and aggregates (150-450µm), varying limpidity and color
Voids: 10%. 5% Biological channels. 4% Packing voids. 1% Vughs
C/F ratio: 50:50. C/F related distribution: Enaulic
Fine material: Greyish-brown organic-mineral material (undifferentiated b-fabric) with calcitic component (crystallitic b-fabric), dotted to cloudy limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 30% Limestone clasts, <3.5mm, sub-angular to sub-rounded. 2% Quartz, silt to fine sand size. 1% Other mineral grains, silt and fine sand size. Biomineral: 2% Shell, <2.5mm, occasionally burnt fragments (cloudy-milky grey). 1% Bone, <1.5mm. <1% Charcoal, <100µm. Organic: 5% Dung pellets, <7mm (amorphous brown micromass with fibrous plant remains). 5% Organic strands and fragments, varying from cellular forms to oxidized and humified. 2% Root remains in biological void. Amorphous fine organic material
Pedofeatures: Textural: 5% Uneven fine material coatings on coarse inclusions (‘rolling pedofeatures’). Cryptocrystalline: Iron oxide precipitation of groundmass, diffuse to dense nodules, coatings on coarse inclusions, precipitation of organic residues. Excrement: Excremental micro-aggregates and aggregates form groundmass of MSU and infill biological voids
	· Mixing and intrusion of redeposited detritus on modern surface, relatively abundant of organic remains and dung
· Cultural inputs of burnt and unburnt shell, unburnt bone, and charcoal fragments reflect human activities. Due to reworking, original depositional processes are not preserved
· Bioturbation and local colluvial slope processes (producing rounded granules and ‘rolling pedofeature’ coatings)
· Iron oxide precipitation

	
	
	2
	Thickness: 1.5cm
Microstratigraphy and boundaries: Strongly sloping layer with distinct boundaries, internal sorting, laminated and oriented fabric and inclusions
Structure and organisation: Dark, rounded microaggregates and coarse inclusions with strong orientation to the bedding plane (sub-horizontal–oblique)
Heterogeneity, texture and sorting: Internal sorting within laminations
Color: Heterogenous, very dark brown
	Microstructure: Crumb
Aggregates: Rounded crumbs of varying colour and limpidity, microaggregates and aggregates (150-400µm)
Voids: 15%. 10% Biological channels and chambers. 5% Packing voids.
C/F ratio: 50:50. C/F related distribution: Enaulic
Fine material: Heterogenous, dark reddish- and greyish-brown organic-mineral material (undifferentiated b-fabric) with calcitic component (crystallitic b-fabric), dotted to cloudy limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 25% Limestone clasts, <6mm, sub-angular to sub-rounded. 2% Quartz, silt to fine sand size. 1% Other mineral grains, silt and fine sand size. Biomineral: 2% Shell, <1mm. 1% Bone, <700mm. <1% Charcoal, <380µm. Organic: 5-10% Organic remains, varying from cellular forms and fibrous strands to oxidized and humified. Amorphous fine organic material
Pedofeatures: Textural: Graded bedding and strong internal sorting and orientation within laminations. 5% Uneven fine material coatings on coarse inclusions (‘rolling pedofeatures’). Cryptocrystalline: Iron oxide precipitation of groundmass, diffuse to dense nodules, precipitation of organic residues. Excrement: Microaggregates and aggregates form groundmass of MSU. Loose infillings of excremental aggregates in biological voids
	· Local colluvial slope and possibly fluvial processes, producing graded bedding laminations with internal sorting and orientated fabrics and inclusions, colluvial displacement suggested from ‘rolling pedofeature’ coatings
· Cultural inclusions (shell, bone and charcoal fragments) reflect human activities, but are locally admixed and reworked
· Bioturbation and relatively abundant organic remains
· Iron oxide precipitation

	Unit 3
	
	3
	Thickness: 1-4cm
Microstratigraphy and boundaries: No microstratigraphy
Structure and organisation: Homogenous, biological deposit with no preferred orientation
Heterogeneity: Relatively homogenous, few bioturbation features
Texture and sorting: unsorted coarse inclusions within loose loam
Color: Dark brown
	Microstructure: Crumb
Aggregates: Microaggregates (50-150µm)
Voids: 15%. 10% Packing voids. 5% Biological channels and chambers. 1% Vughs.
C/F ratio: 50:50. C/F related distribution: Enaulic
Fine material: Greyish-brown organic-mineral material (undifferentiated b-fabric) with calcitic component (crystallitic b-fabric), dotted to cloudy limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 30% Limestone clasts, <1.5cm, sub-angular to sub-rounded. 2% Quartz, silt to fine sand size. 1% Other mineral grains, silt and fine-sand size. Biomineral: 2-5% Shell, <1mm, occasionally burnt fragments (cloudy-milky grey). 2% Bone, <700mm, including burnt fragments (darkened and reddened). 1% Charcoal, <600µm. Organic: 2% Organic remains, mostly oxidized and humified, dark reddish- and orange-brown fibrous strands and fragments. 1% Dung fragments, <2mm (amorphous dark brown containing fibrous internal structure and plant remains). Amorphous fine organic material
Pedofeatures: Textural: 5% Thin continuous and discontinuous uneven fine material coatings on coarse inclusions (‘rolling pedofeatures’). Crystaline: Secondary calcite precipitation in voids. Cryptocrystalline: Iron oxide precipitation of groundmass, diffuse to dense nodules, precipitation of organic residues. Excrement: Microaggregates and aggregates form groundmass of MSU. Large, dark discrete clusters of excremental aggregates and organic remains infill biological voids
	· Bioturbation dominant formation process, homogenizes deposit
· Cultural remains (burnt and unburnt fragments of shell and bone, occasional charcoal) in a fine crumb fabric. Cultural inclusions show admixture and biological reworking
· Inclusions of dung and organic remains are probably intrusive from above MSUs

	
	1b
	
	Thickness: 7cm (entire slide)
Microstratigraphy and boundaries: No microstratigraphy
Structure and organisation: Porous loose sandy deposit. Zones of vertical orientation and accumulation 
Heterogeneity: Relatively homogenous
Texture and sorting: Unsorted, coarse inclusions within loose loam 
Color: Orange-brown
	Microstructure: Crumb 
Aggregates: Microaggregates (50-150µm)
Voids: 20%. 10% Channels and chambers. 8% Packing voids. 2% Vughs
C/F ratio: 60:40. C/F related distribution: Enaulic
Fine material: Greyish-brown organic-mineral material with calcitic component (undifferentiated to crystallitic b-fabric), dotted to cloudy limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 40% Limestone clasts, unsorted, very few fragments show darkened, mottled and isotropic fabrics (possibly burnt), <2cm, sub-angular to sub-rounded. Quartz 2-5%, silt and fine sand size 30-250µm. Biomineral: 5-10% Shell, <1mm, occasionally burnt fragments (cloudy-milky grey). 5% Bone, poorly-sorted fragments <2cm, some fragments show dissolution. 2-5% Charcoal, <1700µm. Organic: 2% Seed coats. 2% Organic remains, reddish- and orange-brown fibrous strands, preservation varies from visible cellular structures to humified, oxidised and iron-replaced. Amorphous fine organic matter
Pedofeatures: Textural: 5% Thin continuous and discontinuous uneven fine material coatings on coarse inclusions (‘rolling pedofeatures’). Crystalline: 2% Secondary calcite and micrite precipitation in groundmass and voids. Cryptocrystalline: Iron oxide precipitation of groundmass, diffuse to dense nodules, precipitation of organic remains. Fabric: Zones of vertical orientation of components, suggesting secondary displacement and infilling. Excrement: Excremental micro-aggregate infillings of biological chamber and channel voids
	· Bioturbation
· Relative increase in cultural remains (unburnt and burnt shell; unburnt bone; relative increase in charcoal; possible burnt limestone) reflecting human activities
· The original depositional processes are not well-preserved due to localised displacement and reworking by colluvial processes (‘rolling pedofeature’ coatings, local displacement indicated by vertically-oriented areas and accumulation) and bioturbation processes
· Chemical diagenesis: bone dissolution, iron oxide precipitation, secondary calcite precipitation

	
	1c
	
	Thickness: 7cm (entire slide)
Microstratigraphy and boundaries: No microstratigraphy
Structure and organisation: Closely-packed fine biological deposit with no preferred orientations or arrangements. Zones of vertical channels and vertically-oriented inclusions suggest local displacement/reworking
Heterogeneity: Relatively homogenous
Texture and sorting: Unsorted, coarse inclusions within loose loam 
Color: Dark orange-brown
	Microstructure: Closely-packed crumb
Aggregates: Microaggregates (50-150µm)
Voids: 15%. 10% Channels and chambers. 3% Packing voids. 2% Vughs
C/F ratio: 60:40. C/F related distribution: Enaulic
Fine material: Greyish-brown organic-mineral material with calcitic component (undifferentiated to crystallitic b-fabric), dotted to cloudy limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 40% Limestone clasts, unsorted, very few clasts show darkened, mottled and isotropic fabric (possibly burnt), <3.5cm, sub-angular to sub-rounded. Quartz 2-5%, silt and fine sand size 30-250µm. Biomineral: 5% Shell, <5.5mm, occasionally burnt fragments (cloudy-milky grey). 5% Bone, burnt and unburnt fragments, <1.2cm. 1% Charcoal, <1.75mm. Organic: 2% Seed coats. 2% Organic remains, reddish- and orange-brown fibrous strands, visible cellular structures to humified, oxidised and iron-replaced. Amorphous fine organic matter
Pedofeatures: Textural: 5% Thin continuous and discontinuous uneven fine material coatings on coarse inclusions (‘rolling pedofeatures’). Crystalline: 2% Secondary calcite and micrite precipitation in groundmass and voids. Cryptocrystalline: Iron oxide precipitation of groundmass, diffuse to dense nodules, precipitation of organic remains. Fabric: Zones of vertical orientation of inclusions, aligned to biological voids, suggesting secondary displacement and infilling. Excrement: Excremental micro-aggregates form fabric of the groundmass
	· Biologically reworked deposit
· Admixed cultural inclusions (burnt and unburnt shell and bone; charcoal; possible burnt limestone) reflecting human activities
· Seed coats present
· Bioturbation and colluvial processes produce localized displacement/disturbance (vertically-oriented areas, ‘rolling pedofeatures’)
· Chemical diagenesis processes: iron oxide precipitation, secondary calcite precipitation

	[bookmark: _Hlk134093903]Unit 2
	2a
	
	Thickness: 7cm (entire slide)
Microstratigraphy and boundaries: No microstratigraphy
Structure and organisation: Biologically reworked deposit 
Heterogeneity: Relative homogeneous composition, bioturbation introduces heterogeneity in structure and arrangements
Texture and sorting: Unsorted, coarse inclusions within loose loam 
Color: Dark orange-brown
	Microstructure: Crumb
Aggregates: Microaggregates (50-150µm) and aggregates (150-400µm)
Voids: 25%. 20% Channels and chambers. 3% Packing voids. 2% Vughs
C/F ratio: 60:40. C/F related distribution: Enaulic
Fine material: Greyish-brown organic-mineral material with calcitic component (undifferentiated to crystallitic b-fabric), dotted to cloudy limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 40% Limestone clasts, unsorted, <3.5cm, sub-angular to sub-rounded. Quartz 2-5%, silt to medium sand size 30-300µm. Biomineral: 5% Shell, <1.8mm, occasional burnt fragments (cloudy-milky grey). 2% Bone, <2.5cm, some fragments showing dissolution. Organic: <1% Organic remains, reddish- and orange-brown fibrous strands, humified and oxidised. 2% Root remains in biological voids. Amorphous fine organic matter
Pedofeatures: Textural: 5% Thin continuous and discontinuous uneven fine material coatings on coarse inclusions (‘rolling pedofeatures’). Crystalline: 2% Secondary calcite and micrite precipitation in groundmass and voids. Cryptocrystalline: Iron oxide precipitation of groundmass and diffuse to dense nodules. Fabric: 15% Biological packing of chamber voids locally displace sedimentary materials and produce thick-plastered void walls. Excrement: Excremental aggregates form fabric of the groundmass and infill biological voids
	· Biologically reworked deposit
· Admixed cultural inclusions (burnt and unburnt shell; bone) reflect human activities
· Bioturbation and colluvial processes produce localized displacement/disturbance (plastered chamber voids, ‘rolling pedofeatures’)
· Chemical diagenesis processes: bone dissolution, iron oxide precipitation, secondary calcite precipitation 

	Unit 3
	2b
	
	Thickness: 7cm (entire slide)
Microstratigraphy and boundaries: No microstratigraphy
Structure and organisation: Biologically reworked deposit. Areas of compacted, oriented fine material and inclusions probably relate to bioturbation and slope processes
Heterogeneity: Relative homogeneous composition, bioturbation introduces heterogeneity in structure and arrangements
Texture and sorting: Unsorted, coarse inclusions within loose loam 
Color: Dark orange-brown
	Microstructure: Crumb. Less common vughy to massive areas
Aggregates: Microaggregates (50-150µm)
Voids: 25%. 20% Channels and chambers. 3% Vughs. 2% Packing voids.
C/F ratio: 80:20. C/F related distribution: Enaulic
Fine material: Orange-grey clay with calcitic component (crystallitic b-fabric), speckled limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 50% Limestone clasts, unsorted, <4.5cm. Quartz 2-5%, silt to medium sand size 30-500µm, sub-angular to sub-rounded. 1% Other minerals, fine silt to sand size. Biomineral: 5-10% Shell, <1.7mm, occasional burnt fragments (cloudy-milky grey). 2% Bone, <800µm, burnt and unburnt fragments. 1% Charcoal, <300µm. Organic: 2% Root remains in biological voids. Amorphous fine organic matter
Pedofeatures: Textural: 5% Thin continuous and discontinuous uneven fine material coatings on coarse inclusions (‘rolling pedofeatures’). Fe-enriched illuvial clay infillings and coatings. Crystalline: 2% Secondary calcite and micrite precipitation in groundmass and voids. Cryptocrystalline: Iron oxide precipitation of groundmass and diffuse to dense nodules. Fabric: 15% Biological packing of chamber voids locally displace sedimentary materials, concentrate clays, and produce thick-plastered void walls containing oriented fine and coarse inclusions. Excrement: Excremental aggregates form fabric of the groundmass and infill biological voids
	· Biologically reworked deposit with admixed cultural inclusions (burnt and unburnt shell and bone; charcoal) reflecting human activities
· Bioturbation and colluvial processes produce localized displacement/disturbance (plastered chamber voids, compacted oriented areas, ‘rolling pedofeatures’). This MSU is more clay-rich than 2a and illuvial clay features are observed.
· Iron oxide and secondary calcite precipitation

	
	2c
	
	Thickness: 7cm (entire slide)
Microstratigraphy and boundaries: No microstratigraphy
Structure and organisation: Biological structure and arrangements
Heterogeneity: Relatively homogenous
Texture and sorting: Unsorted, coarse inclusions within loose loam 
Color: Orange-brown
	Microstructure: Channel and subangular blocky
Aggregates: Microaggregates (50-150µm)
Voids: 20%. 12% Channels and chambers. 5% Planar and biologically modified planar voids. 3% Vughs
C/F ratio: 70:30. C/F related distribution: Enaulic
Fine material: Orange-grey clay with calcitic component (crystallitic b-fabric), speckled limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 40% Limestone clasts, unsorted, <1.5cm. Quartz 2-5%, silt to fine sand size 30-250µm, sub-angular to sub-rounded, very few fragments show dark grey dense cloudy and mottled isotropic fragments suggestive of heating. 1% Flint, angular, 3.5mm. 1% Other minerals, fine silt to sand size. Biomineral: 5% Shell, <1.5mm, occasional burnt fragments (darkened and cloudy-milky grey). 2% Bone, <600µm. 1% Charcoal, microcharcoal to <300µm. Organic: 2% Root remains in biological voids containing cellulose. Amorphous fine organic matter.
Pedofeatures: Textural: 2-5% Thin continuous coatings (illuvial clays) and discontinuous uneven fine material coatings on coarse inclusions (‘rolling pedofeatures’). Crystalline: 2% Secondary calcite and micrite precipitation in groundmass and voids. Cryptocrystalline: Iron oxide precipitation of groundmass, diffuse to dense nodules, coatings around coarse inclusions. Fabric: 15% Thick, layered plastered coatings on void walls. Excrement: Excremental aggregates form fabric of the groundmass and infill biological voids.
	· Biological deposit with biological structure formation (channels, weak subangular blocks, excremental infillings, fabric plastering features)
· Some admixed cultural remains (burnt and unburnt shell, unburnt bone fragments; charcoal; angular flint; possible burnt limestone) reflect human activities. Original depositional processes are obliterated by bioturbation
· Illuvial clay coatings, iron oxide and secondary calcite precipitation
 

	Unit 3
	3a
	
	Thickness: 7cm (entire slide)
Microstratigraphy and boundaries: No microstratigraphy
Structure and organisation: Biologically homogenized deposit, no overall preferred arrangement however relict microscopic zones show weakly laminated (sub-)horizontal orientation of coarse inclusions and compacted fine material
Heterogeneity: Relative homogeneity in structure, diversity in inclusions
Texture and sorting: Unsorted, coarse inclusions within loose loam 
Color: Reddish-brown
	Microstructure: Crumb
Aggregates: Microaggregates (50-150µm)
Voids: 20%. 10% Channels and chambers. 8% Packing voids. 2% Vughs.
C/F ratio: 60:40. C/F related distribution: Enaulic
Fine material: Reddish-brown organic-mineral material with calcitic component (crystallitic b-fabric), dotted to cloudy limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 40% Limestone clasts, unsorted, <2.5cm, sub-angular to sub-rounded, very few fragments show dark grey dense cloudy and mottled isotropic fragments suggestive of heating. Quartz 2-5%, silt and very fine sand size 20-100µm. 1% Other mineral grains, silt and fine-sand size. Biomineral: 10% Shell, occasionally burnt fragments (cloudy-milky grey). 5% Bone, poorly-sorted <0.9cm, burnt and unburnt fragments. 1% Charcoal, <800µm. Organic: 10% Organic remains including two types of seed coats (reddish-brown, 1. elongated curved and fan-like morphologies, ribbing on the surface and networks of very small perforated holes, preliminarily identified as Brassicaceae, associated with gypsum nodules; 2. straight edges, parallel fine hair-like decorations, unidentified), fibrous strands containing cellulose. 2% Coarse soil faunal excremental pellets, oval shape, <2.5mm. Amorphous fine organic matter
Pedofeatures: Textural: Fragments of sedimentary crusts associated with microlaminated (sub)-horizontally oriented coarse inclusions. 1% Thin coatings of fine material on coarse inclusions. Crystalline: 2% Micrite coatings, precipitation in groundmass. Cryptocrystalline: 2% Gypsum nodules, irregular-mamillate shape, pale PPL, texture of fine white-grey crystals XPL. Iron oxide precipitation of groundmass, diffuse to dense nodules, coatings on coarse inclusions. Excrement: Excremental micro-aggregate infillings of biological chamber and channel voids
	· Highest abundances of anthropogenic inclusions are recorded in this MSU, including burnt and unburnt bone and shell fragments; charcoal; possible burnt limestone
· Seed coats are relatively abundant
· Bioturbation and localized slope processes displace and admix the cultural materials and obliterate evidence of original depositional processes
· Other post-depositional processes include sedimentary crust formation, clay translocation, gypsum nodules, iron oxides, secondary calcites 

	Unit 4
	3b
	
	Thickness: 7cm (entire slide)
Microstratigraphy and boundaries: None
Structure and organisation: Biologically homogenized deposit, no overall preferred arrangement
Heterogeneity: Relatively homogenous
Texture and sorting: Poorly-sorted coarse inclusions within loose loam 
Color: Greyish-brown
	Microstructure: Crumb
Aggregates: Microaggregates (50-150µm)
Voids: 20%. 10% Channels and chambers. 8% Packing voids. 2% Vughs.
C/F ratio: 70:30. C/F related distribution: Enaulic
Fine material: Orange-brown and brownish-grey organic-mineral material with calcitic component (crystallitic b-fabric), dotted to cloudy limpidity, iron oxide precipitation
Coarse inclusions: Mineral: 40% Limestone clasts, unsorted, sub-angular to sub-rounded, <5mm. 5% Flint, angular, 3.5cm. Quartz 2-5%, silt and fine sand size 20-100µm. 1% Other mineral grains, silt and fine-sand size. Biomineral: 5% Shell, burnt and unburnt fragments, <4mm. 2% Bone, <1.2mm, burnt and unburnt fragments, fragments show jagged edges from dissolution. Organic: 2-5% Seed coats. 2% Organic remains, reddish-brown organ residues. 1% Root remains in biological void. Amorphous fine organic matter
Pedofeatures: Textural: 1% Thin coatings of fine material on coarse inclusions. Crystalline: 10% Neoformed gypsum, two forms: 1. irregular-mamillate shape, pale PPL, texture of fine white-grey crystals XPL; 2. large hypidiomorphic and lenticular lozenge-shaped crystals forming extensive infillings and rosette-like nodules in voids. 1% Micrite precipitation in groundmass. Cryptocrystalline: Iron oxide precipitation of groundmass, diffuse to dense nodules. Excrement: Excremental micro-aggregate infillings of biological chamber and channel voids
	· Bioturbated deposit
· Cultural remains (burnt and unburnt shell and bone fragments; large piece of angular flint at top of thin section) reflect human activities, reworked by post-depositional processes, mainly bioturbation
· Few seed coats present
· Other post-depositional processes include secondary gypsum infillings (related to Tamarix sp. ash), bone dissolution, translocation of fine material, iron oxides and calcite precipitation

	
	3c
	1
	Thickness: 6cm
Microstratigraphy and boundaries: Gradual to MSU 3c.2
Structure and organisation: Biologically homogenized deposit, no preferred arrangements, extensive gypsum infillings
Heterogeneity: Relative homogeneous
Texture and sorting: Unsorted, coarse inclusions within loose loam 
Color: Greyish-brown
	Microstructure: Crumb
Aggregates: Microaggregates (50-150µm)
Voids: 20%. 10% Vughs. 5% Packing voids. 5% Channels and chambers
C/F ratio: 80:20. C/F related distribution: Enaulic
Fine material: Brownish-grey micrite (crystallitic b-fabric), iron oxide precipitation
Coarse inclusions: Mineral: 40% Limestone clasts, unsorted, <11mm, sub-angular to sub-rounded, very few fragments show dark grey dense cloudy and mottled isotropic fragments suggestive of heating. Quartz 2-5%, silt and fine sand size 20-150µm. Biomineral: 5% Bone, poorly-sorted fragments <4mm, burnt and unburnt fragments, some fragments show dissolution. 2-5% Charcoal, <1mm. 2% Shell, <1.5mm. Organic: Amorphous fine organic matter
Pedofeatures: Textural: 1% Thin coatings of fine material on coarse inclusions. Crystalline: 30% Neoformed gypsum, two forms: 1. irregular-mamillate shape, pale PPL, texture of fine white-grey crystals XPL; 2. large hypidiomorphic and lenticular lozenge-shaped crystals forming extensive infillings and rosette-like nodules in voids. 2% Micrite and calcitic spar infillings. Cryptocrystalline: Iron oxide precipitation of groundmass, Iron and manganese diffuse to dense nodules
	· Cultural remains include increased abundances of burnt and unburnt bone and charcoal relative to shell fragments (in comparison to other MSUs where shell dominates). Possible burnt limestone is also present
· Abundant micrite (relative to other MSUs) may derive from calcitic wood ash pseudomorphs
· Extensive neoformation of gypsum related to Tamarix sp. ash

	Unit 4 L.604
	
	2
	Thickness: 1cm
Microstratigraphy and boundaries: Gradual
Structure and organisation: Relative increase in fine material and compaction, horizontal orientations and arrangements, decrease in porosity
Heterogeneity: Relative heterogenous
Texture and sorting: Poorly-sorted coarse inclusions within compacted loam 
Color: Reddish-brown
	Microstructure: Massive
[bookmark: _Hlk135394472]Aggregates: Weakly-formed elongate aggregates with silty cappings (‘banded fabrics’: Van Vliet-Lanoe, 2010), horizontally-oriented. Microaggregates (50-150µm)
Voids: 10%. 8% Planar, predominantly horizontal. 2% Vughs
C/F ratio: 60:40. C/F related distribution: Porphyric
Fine material: Reddish-brown rubified micromass (crystallitic to masked b-fabric)
Coarse inclusions: Mineral: 50% Limestone clasts, elongate, horizontally-oriented, <3.5mm, sub-angular to sub-rounded, very few fragments show dark grey dense cloudy and mottled isotropic fragments suggestive of heating. 5% Quartz mineral grains, silt and fine-sand size 30-150µm. Biomineral: 10% Bone, horizontally-oriented, <1mm. 5% Charcoal, <850µm. 5% Micritic calcite resembling wood ash pseudomorphs. 2% Shell, 1.5mm, burnt. Anthropogenic: Rubified groundmass (burning confirmed by micro-FTIR)
Pedofeatures: Textural: 10% Silty cappings on upper side of coarse inclusions. Crystalline: 20% Neoformed gypsum, two forms: 1. irregular-mamillate shape, pale PPL, texture of fine white-grey crystals XPL; 2. large hypidiomorphic and lenticular lozenge-shaped crystals forming extensive infillings and rosette-like nodules in voids. 2% Micritic infillings in groundmass and voids. Cryptocrystalline: Iron oxide precipitation of groundmass. Excrement: Excremental micro-aggregate infillings of biological chamber and channel voids.
	· [bookmark: _Hlk136350872]Intact combustion feature indicated by rubified groundmass (heat alteration of clay confirmed by micro-FTIR) associated with concentrations of anthropogenic residues (charcoal, bone and burnt shell; micritic calcite resembling wood ashes; possible burnt limestone) and neoformed gypsum relating to Tamarix sp. ash
· Compaction, horizontal orientation of inclusions, and planar voids may result from human trampling during use of the combustion structure
· Relative increase in fine material, weakly ‘banded fabrics’ of silty cappings, massive microstructure and planar voids may indicate soil formation in moist and/or humid conditions
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