SUPPLEMENTARY INFORMATION #1
This literature review was aimed at quantifying the use of vertical spatial data in site-based studies of multi-layered Palaeolithic and Mesolithic sites over the last decade (2012-2022).
Selection of articles:
We selected 7 journals that focus primarily on the publication of research concerning the Palaeolithic and Mesolithic and often include site-based data:  PALEO (2012 to 2022), Bulletin de la Société Préhistorique Française (2012 to 2022), Journal of Paleolithic Archaeology (2018 to 2022, excluding articles behind paywall that we could not access), PaleoAnthropology (2012 to 2022), Proceedings of the National Academy of Sciences (2012 to 2022, with the keyword “Palaeolithic”), PLoS ONE (2020 to 2022, with the keyword “Palaeolithic”), Journal of Archaeological Science: Reports (2019 to 2022, with the keyword “Palaeolithic”).
We reviewed every article from the above journals, selecting those that comply with 4 criteria: 
1. concerns Palaeolithic or Mesolithic archaeological material; 
2. presents site-based archaeological data, thus excluding large-scale syntheses; 
3. includes studies of archaeological material (lithics, fauna, pigments, personal ornaments, etc.), excluding papers focused only on the absolute dating of archaeological sequences or paleoanthropological analyses; 
4. includes at least one table or figure that presents diachronic archaeological data, typically in the form of a table with artefact counts by layer. Thus, only sites with several field layers or assemblages were retained.
Of more than 1400 articles reviewed, 192 fulfilled all four criteria, and were thus included in the survey (cf. SI #2).

Method of classification:
The 192 selected articles were further classified, and a database filled with information relative to:
· General information: journal, volume, year of publication and DOI
· Type of diachronic data presented: lithic, fauna, other archaeological material
· Q1: whether spatial data was used: “coords" (when XY or XYZ coordinates were used), “spits only” (when arbitrary sub-divisions of layers, or “décapages”, were used) or “squares only” (when data was presented in two dimensions by excavated squares)
· Q2: whether spatial analysis considered the third (Z) dimension
· Q3: the type of attribute that was used to classify the objects in the vertical spatial analysis: “no_Zspatial” when vertical spatial data is not considered, “Zattrib_noanalysis“ for vertical spatial analysis that only consider simple attributes that are not linked with the main analyses developed in the article (e.g. by field layers or by types of finds such as lithics and bones), or “Zattrib_analysis” for spatial analysis according to an analytical attribute (e.g. lithic raw material, identified species, technological attributes, refits, etc.).
· Q4: if new assemblages (i.e. a Post-Excavation Stratigraphy) have been defined based on the analysis of vertical spatial data.

Results:
Out of 192 papers with diachronic patterns, 63 present some form of spatial data (Table S1), but only 51 of them include a spatial analysis that integrates the vertical dimension (Table S2), of which 45 use XYZ coordinates (the remaining 6 use spits to assess vertical variability). Of the latter 51, only 25 consider the vertical distribution of analytical attributes (Table S3). Among these articles, 15 define a Post-Excavation Stratigraphy (i.e. new assemblages) based on the exploration of vertical spatial data (Table S4).
Notable differences between journals are evident, with some probably being more suited to the publication of “primary data '' in the form of detailed studies of lithic or faunal remains and the provision of field data. The latter journals present a slightly higher percentage of spatial analyses but the articles in question were often written by the same research teams. This is especially the case for the ones where PES and new assemblages were proposed after a vertical spatial exploration of at least one analytical attribute (Q4).
In reading these numerous articles, two main factors directly explain the lack of spatial analysis. The first is the lack of spatial data from old excavations. The second is the presence of grey literature, in that either spatial analyses appear in other papers or have been done but not published. Additional reasons underlying the scarcity of spatial analysis are discussed in the main text, which highlight both the importance of post-excavation spatial analyses and promote its use via the presentation of a theoretical framework for PES.
It should be noted that this literature review only included studies of multi-layered sites despite the fact that PES can be applied to what appears to be “single-layered” sites during fieldwork but prove to be “stratified” after a post-excavation analysis.




Table S1: results for Q1, “use of spatial data?”
	Journal
	coords
	no_spatial
	spits_only
	squares_only
	Total

	Bulletin de la Société Préhistorique Française
	17
	11
	1
	
	29

	Journal of Archaeological Science: Reports
	6
	51
	2
	3
	62

	Journal of Paleolithic Archaeology
	3
	8
	1
	
	12

	PALEO
	12
	30
	1
	1
	44

	PaleoAnthropology
	4
	10
	1
	
	15

	PlosOne
	4
	12
	
	1
	17

	PNAS
	6
	7
	
	
	13

	Total
	52
	129
	6
	5
	192





Table S2: results for Q2, “consider the vertical (Z) dimension?”
	Journal
	no_spatial
	spatial_withoutZ
	spatial_withZ
	Total

	Bulletin de la Société Préhistorique Française
	11
	3
	15
	29

	Journal of Archaeological Science: Reports
	52
	3
	7
	62

	Journal of Paleolithic Archaeology
	8
	
	4
	12

	PALEO
	30
	3
	11
	44

	PaleoAnthropology
	10
	
	5
	15

	PlosOne
	12
	1
	4
	17

	PNAS
	7
	1
	5
	13

	Total
	130
	11
	51
	192





Table S3: results for Q3, “vertical distribution of attributes analysed?”
	Journal
	no_Zspatial
	Zattrib_analysis
	Zattrib_noanalysis
	Total

	Bulletin de la Société Préhistorique Française
	14
	8
	7
	29

	Journal of Archaeological Science: Reports
	55
	3
	4
	62

	Journal of Paleolithic Archaeology
	8
	1
	3
	12

	PALEO
	33
	6
	5
	44

	PaleoAnthropology
	10
	5
	
	15

	PlosOne
	13
	2
	2
	17

	PNAS
	8
	
	5
	13

	Total
	141
	25
	26
	192





Table S4: results for Q4, “post-excavation stratigraphies?”
	Journal
	no
	yes
	Total

	Bulletin de la Société Préhistorique Française
	23
	6
	29

	Journal of Archaeological Science: Reports
	60
	2
	62

	Journal of Paleolithic Archaeology
	12
	
	12

	PALEO
	38
	6
	44

	PaleoAnthropology
	14
	1
	15

	PlosOne
	17
	
	17

	PNAS
	13
	
	13

	Total
	177
	15
	192
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