S1 Appendix.  
[bookmark: _GoBack]Justification for codes assigned for each variable for each case.



Key Variables
INST - INSTITUTIONAL BREAKDOWN
Was the transformation characterized by a breakdown of institutions resulting in a change in core traditions? Loss of institutions is consonant with Tainter’s (1988) definition of “collapse.”.  
Yes – Almost total loss of these institutions.
More yes than no – Loss of many but probably not all.
More no than yes – Loss of a few.
No – No negative change. 

	Transfor-mation
	Dates (CE)
	INST
	Explanation of code for INST

	GE1
	980-1000
	0
	Landnám: Norse settlers/colonizers from Iceland transferred and continued existing institutions. Early churches, hierarchy presumably with large landholdings and dependent farms [1].

	GE2
	1250-1310
	0
	Recession:  Introduction of Norwegian ecclesiastical and royal institutions [1]. 

	GE3
	1400-1450/70
	1
	End of Norse settlements:  Decline and end of ecclesiastical and royal interest in Greenland [1,2]. 

	I1
	870-890
	0
	Norse Landnám: Norse settlers/colonizers transferred and continued existing institutions, shown in settlement data [3].

	I2
	950-1000
	0
	Consolidation: Continuity of institutions evidenced in assembly sites, early churches, and Norse and Christian symbolism [4].

	I3
	1250-1300
	0
	Economic and Political Threshold:  New law code and new administrative system evident in historical documents [5].

	F1
	800-850
	0
	Norse Landnám: Settlers/colonizers transferred and continued existing institutions [6].

	F2
	1250-1300
	0
	Sociopolitical reorganization: New law code and new administrative system evident in historical documents [7].

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV:  There is no evidence that institutions broke down in a way that reduced complexity and indeed this transition is associated with the creation of many new institutions [8].

	Z2
	1350-1400
	0
	Pueblo IV – Protohistoric: Although this transformation involved a move away from many large villages to new ones there is no evidence for a loss of institutions and perhaps even evidence for the creation of some new institutions in the wake of the arrival of new populations in the region [9,10]. 

	S1
	1275-1325
	0
	Jacal – Masonry:  Development of new institutions (kivas in masonry pueblos [11–15].

	S2
	1400-1425
	0
	Late Pueblo: No change, possible increase in complexity [16,17].

	H1
	1070-1100
	.75
	Sedentary – Classic: Collapse of regional system including ballcourts and markets [18,19]. 

	H2
	1375-1450
	1
	End of Classic: No continuity [20,21]. 

	M1
	950-1000
	.25
	Pithouse – Classic:  Mostly reinforcement of existing patterns but end of great kivas [22]. 

	M2
	1130-1150+
	1
	End of Classic: End of architectural and material culture traditions [23,24].

	MV1
	880-920
	.75
	End of Pueblo I:  New institutions (U-shaped roomblocks at Dolores) didn’t continue [25]; unit pueblo households replaced by pocket pithouses at Grass Mesa Village [26].  After hiatus, Pueblo I patterns generally continued/reproduced in Pueblo II. 

	MV2
	1240-1290
	1
	Pueblo III depopulation:  End of occupation; probably deliberate rejection of existing institutions [27–29].


DPOP - DEPOPULATION 
Was the transformation characterized by regional scale depopulation or a high degree of population loss? 
Yes - Almost total population decline (ca. >75% of absolute regional population).
More yes than no - Regional population decline with some continuity (50% decline).
More no than yes - Population continuity with evidence for slight decline or stability.
No - Little to no evidence of changes in population or increasing regional population.

	Transfor-mation
	Dates (CE)
	DPOP
	Explanation of code for DPOP

	GE1
	980-1000
	0
	Landnám: N/A

	GE2
	1250-1310
	.75
	Recession: Marginal areas (for pastoralism) abandoned [30].

	GE3
	1400-1450/70
	1
	End of Norse settlements: Total depopulation.

	I1
	870-890
	0
	Norse Landnám: Settlement data [3].

	I2
	950-1000
	.25
	Consolidation: Internal settlement expansion and emigration to Greenland [31].

	I3
	1250-1300
	0
	Economic and Political Threshold: No evidence for depopulation [5].

	F1
	800-850
	0
	Norse Landnám:

	F2
	1250-1300
	0
	Sociopolitical Reorganization: No evidence. 

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV: There is no evidence for depopulation and populations were likely increasing slightly across this transformation [8]. 

	Z2
	1350-1400
	0
	Pueblo IV – Protohistoric: There is little evidence for a depopulation across this transition [32]; this transition is marked by the arrival of migrants from outside of the region [10].

	S1
	1275-1325
	0
	Jacal – Masonry:  Continuity [33].

	S2
	1400-1425
	0
	Late Pueblo: Continuity [33].

	H1
	1070-1100
	.25
	Sedentary – Classic:  Flat or slight decline in Phoenix Basin [34].

	H2
	1375-1450
	1
	End of Classic:  Almost total depopulation [21,35].

	M1
	950-1000
	0
	Pithouse – Classic:  Continuity and population growth [36].

	M2
	1130-1150+
	.75
	End of Classic:  Most people leave large villages, many leave region [36,37].

	MV1
	880-920
	.75
	End of Pueblo I:  Decline begins 880. Some areas (Dolores) mostly depopulated after 920, but occupation of other areas, esp. Mesa Verde, continues [26,38].

	MV2
	1240-1290
	1
	Pueblo III depopulation:  10s of thousands leave the region.  No evidence of habitations after 1290 [28,38,39].  





Nature of Change Variables 
IMG  - IN-MIGRATION 
Was the transformation associated with evidence for the immigration of new individuals or groups into the region? This question is specifically referring to the arrival of people from distinct social traditions, not continued arrival of migrants from the homeland. 
Yes - Evidence for the establishment of new communities or substantial segments of existing communities by immigrants from outside the region.
More yes than no - Evidence for immigrants joining existing communities (or the establishment of new local/immigrant communities).
More no than yes  - Limited evidence for immigrants in the region with limited or uncertain impacts.
No - Little to no evidence for new immigrants in the region.

	Transfor-mation
	Dates (CE)
	IMG
	Explanation of code for IMG

	GE1
	980-1000
	1
	Landnám: Immigration from Iceland [40].

	GE2
	1250-1310
	0
	Recession: No signs of newcomers [41].

	GE3
	1400-1450/70
	.25
	End of Norse settlements:  Inuit arrive in Norse settlement very shortly after depopulation [42].

	I1
	870-890
	1
	Norse Landnám: Settlement data [3].

	I2
	950-1000
	.25
	Consolidation: Isotopic evidence of immigrants [43].

	I3
	1250-1300
	0
	Economic and Political Threshold: No evidence [5].

	F1
	800-850
	1
	Norse Landnám: Settlement data [6]. 

	F2
	1250-1300
	0
	Sociopolitical Reorganization: No evidence.

	Z1
	1250-1290
	.25
	Pueblo III – Pueblo IV: There is little evidence for the arrival of migrants across most of the region but a few areas along the southern edge of Colorado have architectural and ceramic evidence suggesting the arrival of small numbers of non-locals [8,44]. 

	Z2
	1350-1400
	.75
	Pueblo IV – Protohistoric: This transition was marked by the arrival of many non-local people (as evidence by artifact styles and biodistance data) who joined existing communities or newly established communities which also housed local populations [9,10,45].

	S1
	1275-1325
	0
	Jacal – Masonry:  Continuity [33].

	S2
	1400-1425
	0
	Late Pueblo: Continuity [33].

	H1
	1070-1100
	.25
	Sedentary – Classic: Consolidation in Phoenix probably involving some in-migration.

	H2
	1375-1450
	.25
	End of Classic:  Some evidence for immigration even as communities are depopulated [21,46].

	M1
	950-1000
	.75
	Pithouse – Classic:  Big population increase probably due to in-migration indicated by rate of increase and new non-local technologies (e.g., pottery and hearth styles) [36,47]. 

	M2
	1130-1150+
	.25
	End of Classic: No definitive evidence, but there was so much population movement and influx of new styles and material at this time it’s likely there was some in-migration.

	MV1
	880-920
	.25
	End of Pueblo I: Lots of mixing and diversity through Pueblo I period, probably continues in these last decades [48,49]. 

	MV2
	1240-1290
	.75
	Pueblo III depopulation: Consolidation into central Mesa Verde in mid-late 13th century including new people moving in from north [28].






DIV – MATERIAL CULTURE DIVERSITY
Was the transformation associated with an increase in material cultural diversity either due to local production or potentially marking new or shifting networks of regional scale interaction and identity? 
Yes - Substantial increase in the diversity of material culture including both household items and rare objects obtained through exchange.
More yes than no – Increases in the diversity of material culture including primarily rare objects (i.e., exchange objects), with continuity in household material culture.
More no than yes - Slight increases in material diversity or the frequency of rare objects, but overall continuity.
No - No evidence for increasing diversity of material culture across the transformation.

	Transfor-mation
	Dates (CE)
	DIV
	Explanation of code for DIV

	GE1
	980-1000
	0
	Landnám: Settlers probably had access to less diverse range of materials than in homeland though perhaps adapted to local resources with new technologies.  

	GE2
	1250-1310
	0
	Recession: Decline in contacts with Europe would cause scarcity of vital import items, especially iron [1,50].

	GE3
	1400-1450/70
	0
	End of Norse Settlements: End of contacts with Europe would cause scarcity of vital imports [1]. 

	I1
	870-890
	0
	Norse Landnám: No evidence.

	I2
	950-1000
	1
	Consolidation: Large amounts of imported materials [4].

	I3
	1250-1300
	.25
	Economic and Political Threshold: Introduction of small amounts of pottery  [51].

	F1
	800-850
	0
	Norse Landnám: Settlers probably had access to less diverse range of materials than in homeland though perhaps adapted to local resources with new technologies.  

	F2
	1250-1300
	.25
	Sociopolitical Reorganization: Lacking archaeological evidence, but establishment of trade monopoly likely helped ensure access to key import goods [52].

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV: This transition was marked by a reduction in material diversity across multiple material classes including ceramics, domestic architectural features, and perishable materials [8]. 

	Z2
	1350-1400
	.75
	Pueblo IV – Protohistoric: This transition was marked by an increase in material diversity in particular in ceramic wares and domestic architectural features [45,53].

	S1
	1275-1325
	.25
	Jacal – Masonry: Slight increase in exchanged ceramics from the west but not a lot of these [11,54–56]

	S2
	1400-1425
	.75
	Late Pueblo: Importing Glaze A and some obsidian, indicating participation in the Rio Grande version of the Southwestern “Cult” [54–58].

	H1
	1070-1100
	.25
	Sedentary – Classic:  Changes in material culture and symbols; more rare objects but less access to material from collapsed regional system.  

	H2
	1375-1450
	0
	End of Classic:  Change (Salado types) but overall decrease in diversity [59,60].  

	M1
	950-1000
	0
	Pithouse – Classic:  Decline in imports and use of Hohokam motifs [61].  Mimbres B/W pottery becomes more elaborate, but the overall style is homogeneous [62]. 

	M2
	1130-1150+
	1
	End of Classic:  Big increase in diversity of architecture, features, and pottery [47,63].  

	MV1
	880-920
	0
	End of Pueblo I: Had been experimentation but mostly pre-880; no evidence for this in last decades or through the transformation. 

	MV2
	1240-1290
	.75
	Pueblo III depopulation:  Lots of experimentation esp. with public architecture [28]; increasing conformity but also elaboration in ceramic designs and diversity in vessel form.






OUT – OUTSIDE INFLUENCE
Was the transformation associated with increasing outside influence in the study area?
Yes - Transformation was marked by dramatic increase in contact with and increased political integration into outside areas
More yes than no - Transformation associated with some increase contact with outside areas but little evidence of strong political relationships.
More no than yes - Transformation associated with small changes in the degree of outside influence but largely continuity.
No - No evidence for changes in the nature of outside influence across the transformation

	Transfor-mation
	Dates (CE)
	OUT
	Explanation of code for OUT 

	GE1
	980-1000
	0
	Landnám: N/A

	GE2
	1250-1310
	0,25
	Recession: Largely administered locally, but increased Norwegian royal and ecclesiastical influence [1].

	GE3
	1400-1450/70
	0
	End of Norse Settlements: End of Norwegian influence. 

	I1
	870-890
	.25
	Norse Landnám:  Lots of back and forth.

	I2
	950-1000
	.75
	Consolidation: Adoption of external symbols [4].

	I3
	1250-1300
	.25
	Economic and Political Threshold: Royal control but with continuity of personnel [5].

	F1
	800-850
	.25
	Norse Landnám: Lots of back and forth.

	F2
	1250-1300
	1
	Sociopolitical Reorganization: Royal control, though largely administered locally  [7,52].

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV: The transition was marked by a reduction in evidence for connections to outside areas (considering ceramics in particular) [8,64]. 

	Z2
	1350-1400
	.25
	Pueblo IV – Protohistoric: This transition was marked by a slight increase in evidence associated with contact with outside areas including small numbers of Hopi Yellow Ware ceramics and an increasing frequency of obsidian [10,45]. 

	S1
	1275-1325
	.25
	Jacal – Masonry: Evidence of external exchange is limited; marked increase in conflict but source is unclear; adoption of kivas signifies a shift in the nature of community and    a shift away from engagement with Jornada Mogollon and towards Rio Grande  [13,54–56,65].

	S2
	1400-1425
	.75
	Late Pueblo: fully participating in the SW cult, exchange ties in Rio Grande area increasing Grande  [54–56].

	H1
	1070-1100
	0
	Sedentary – Classic: Collapse of regional system indicates less outside influence. 

	H2
	1375-1450
	.25
	End of Classic:  Some in-migration [46].

	M1
	950-1000
	0
	Pithouse – Classic:  If anything, less outside influence and increased isolation (decline in Hohokam motifs on pottery [61]. 

	M2
	1130-1150+
	1
	End of Classic:   Large increases in inter-regional interaction, what was homogeneous region becomes part of several different traditions [66].

	MV1
	880-920
	0
	End of Pueblo I: Mostly people leaving, no evidence of outside influence. 

	MV2
	1240-1290
	0
	Pueblo III depopulation:  Increasingly insular, though some back&forth through migration stream [29]. 




HORG – HOUSEHOLD ORGANIZATION
Was the transformation associated with substantial changes in household scale social organization [using architecture as a proxy] (e.g., changes in household composition or size)? 
Yes - Evidence for major changes in household organization potentially including substantial changes in household composition, organization, or architectural forms associated with households.
More yes than no - Evidence for changes in household organization with some continuity. For example, changes in household size (scale) but not form.
More no than yes - Evidence for limited changes in household organization potentially including slight changes in room layouts without major changes in social organization.
No - Little to no evidence for change in household organization.

	Transfor-mation
	Dates (CE)
	HORG
	Explanation of code for HORG 

	GE1
	980-1000
	0
	Landnám: As in homeland (Iceland).

	GE2
	1250-1310
	.25
	Recession: Centralized farms with dwelling and economy buildings in one large complex (middle to small sized farms) No changes of the layout of elite farms [67]. 

	GE3
	1400-1450/70
	.25
	End of Norse settlements:  Dwellings and economic buildings reduced in size.

	I1
	870-890
	.75
	Norse Landnám: Different architecture from homeland [68].

	I2
	950-1000
	.25
	Consolidation:  Change in layouts of farmhouses [69].

	I3
	1250-1300
	.25
	Economic and Political Threshold: Another change in the layout of farmhouses [70].

	F1
	800-850
	0
	Norse Landnám:  Earliest structures & settlement layout are same as in Norway [71].   

	F2
	1250-1300
	.25
	Sociopolitical Reorganization: Changes are related more to landscape organization & use (e.g. abandonment of shieling sites) than at the household scale [7]. 

	Z1
	1250-1290
	.25
	Pueblo III – Pueblo IV: This transition was associated with slight changes in the organization of households associated with the movement from small structures to large ladder-constructed pueblos with less differentiation among rooms [8]. 

	Z2
	1350-1400
	.25
	Pueblo IV – Protohistoric: This transition was marked by small changes in the organization of domestic space including a change in hearth placement and a greater diversity of room sizes when compared to the PIV period [8].

	S1
	1275-1325
	0
	Jacal – Masonry: The same number of rooms between jacal and masonry villages [11,13] suggests that households probably remain organized as they had been before.

	S2
	1400-1425
	0
	Late Pueblo: Room sizes in early and late masonry sites are exactly the same, as is hearth orientation (data collected for LTVTP project; https://core.tdar.org/collection/14044/long-term-vulnerability-and-transformation-project-ltvtp-documents-and-data).

	H1
	1070-1100
	.75
	Sedentary – Classic:  Major shift in household architecture, some continuity in overall organization [72,73].

	H2
	1375-1450
	1
	End of Classic: No continuity.

	M1
	950-1000
	.75
	Pithouse – Classic:  Change and increased diversity in household architecture, new domestic architecture form; some now have separate storage rooms [63,74].  Inter-site variation in growth suggests differences in social organization [75].     

	M2
	1130-1150+
	1
	End of Classic:  New kind of more homogenous (single room) household architecture, probably more mobility [63].

	MV1
	880-920
	.25
	End of Pueblo I: Non-continuity of U-shaped roomblocks, but these were rare. General continuity of early unit pueblo architecture.

	MV2
	1240-1290
	1
	Pueblo III depopulation:  Shifts in village layout that changes the organization of households in the late 13th century [28,76], and new forms of architecture after the migration [29].





CORG – COMMUNITY ORGANIZATION 
Was the transformation associated with substantial changes in community scale social organization [using architecture as a proxy] (e.g., changes in community composition, organization, or size)? Note that this question refers to the organization of communities and not population movements involving the establishment of new settlements
Yes - Evidence for major changes in community organization potentially including the creation of new forms/scales of community architecture, new layouts, etc.
More yes than no - Evidence for changes in community organization with some continuity. For example, changes in village size (scale) but not form.
More no than yes - Evidence for limited changes in community organization potentially including slight changes in layouts or size without apparent major changes in social organization
No - Little to no evidence for change in community organization.

	Transfor-mation
	Dates (CE)
	CORG
	Explanation of code for CORG 

	GE1
	980-1000
	.25
	Landnám:  Overall continuity from homeland with some changes, esp. in size. 

	GE2
	1250-1310
	.25
	Recession: Centralization of authority [1].

	GE3
	1400-1450/70
	0
	End of Norse settlements:  No change that we can see.

	I1
	870-890
	1
	Norse Landnám: Establish new communities, possibly new kinds of communities.

	I2
	950-1000
	.25
	Consolidation: Change in farm layouts and some relocations, begin building churches [69,77].

	I3
	1250-1300
	0
	Economic and Political Threshold: No evidence of change [5].

	F1
	800-850
	.75
	Norse Landnám: Establishment of new communities.

	F2
	1250-1300
	0
	Sociopolitical Reorganization: No evidence of structural or community organization change, but there was legislative and economic change [52,78].

	Z1
	1250-1290
	1
	Pueblo III – Pueblo IV: This transformation was associated with the creation of a new form of planned and rapidly constructed nucleated settlement that dramatically changed the organization of communities and substantially increased their scale [8].

	Z2
	1350-1400
	.75
	Pueblo IV – Protohistoric: This transformation saw the creation of new communities similar in scale to before the transition but which  were accretionally constructed and lacked evidence for a high level of community planning [8,9].

	S1
	1275-1325
	1
	Jacal – Masonry: Community configuration changed dramatically from dispersed hamlets and roomblocks to fully enclosed pueblos containing one or more plazas and one or more kivas [11,13–15].

	S2
	1400-1425
	1
	Late Pueblo: Communities were several times larger than previously suggesting that significant changes in community organization must have taken place, but we have little direct data on this.

	H1
	1070-1100
	.75
	Sedentary – Classic:   Change from pithouse to compound architecture but some continuity in organization.  Shift from ballcourts (at most large sites) to platform mounds (more exclusive) [79–81].

	H2
	1375-1450
	1
	End of Classic:  Communities dissolve. 

	M1
	950-1000
	.75
	Pithouse – Classic:   Houses are now attached in room blocks rather than freestanding pithouses.  Many villages are in the same places with roughly the same spatial organization but with informal plaza-like areas and without great kivas[82].

	M2
	1130-1150+
	1
	End of Classic:  Most villages depopulated.   Some people shift to hamlets which lack plazas or any ritual architecture [83].

	MV1
	880-920
	.25
	End of Pueblo I: Dissolution of earlier large communities but general structure (roomblocks consisting of unit pueblos) continues.

	MV2
	1240-1290
	1
	Pueblo III depopulation:  Communities continue but with major reorganization and shifting locations both in the late 13th century and after the migration. 





TRD – INTERREGIONAL TRADE 
Was there a change in interregional trade that would have made it more difficult to get important goods? 
Yes -  Important networks disappear.
More yes than no - Important networks changed making it more difficult to access goods.
More no than yes - Important networks changed in a way that might have been disruptive to access.
No - No change in interregional trade.

	Transfor-mation
	Dates (CE)
	TRD
	Explanation of code for TRD

	GE1
	980-1000
	.75
	Landnám: More difficult to get goods in new place. 

	GE2
	1250-1310
	.25
	Recession:  Norwegian trade monopoly. Declining contacts – political changes in Scandinavia, climate changes [1,50].

	GE3
	1400-1450/70
	1
	End of Norse settlements:  Connections to Europe lost [1,50]. 

	I1
	870-890
	.75
	Norse Landnám: More difficult to get goods in new place.

	I2
	950-1000
	0
	Consolidation: Increase in contact [5,68]. 

	I3
	1250-1300
	0
	Economic and Political Threshold: Increase in contact  [5,68].  

	F1
	800-850
	.75
	Norse Landnám: More difficult to get goods in new place.

	F2
	1250-1300
	0
	Sociopolitical Reorganization: Norway trade monopoly possibly increased Faroese access to key imports [52]. 

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV: There is very little direct evidence for substantial amounts of inter-regional trade before or after this transformation [8].

	Z2
	1350-1400
	0
	Pueblo IV – Protohistoric: There is overall little evidence for external trade before or after this transformation but it was likely increasing slightly across this transition with the arrival of new sources of obsidian and Hopi region ceramics [8,84].

	S1
	1275-1325
	0
	Jacal – Masonry: Trade actually increased slightly (see above)

	S2
	1400-1425
	0
	Late Pueblo: Trade increased [16,55,56,58].

	H1
	1070-1100
	1
	Sedentary – Classic:  End of regional system [20,59,60]. 

	H2
	1375-1450
	1
	End of Classic:  Increasingly shut off.

	M1
	950-1000
	.75
	Pithouse – Classic:  Classic is increasingly isolated, cut off from earlier interaction with Hohokam [61].

	M2
	1130-1150+
	0
	End of Classic:  Inter-regional interaction increases substantially.

	MV1
	880-920
	.25
	End of Pueblo I: Decline in red ware (moved from western to central part of the region, not really inter-regional).

	MV2
	1240-1290
	.75
	Pueblo III depopulation: Increasing isolation.









Human Securities Variables  
FDShort – FOOD SECURITY
Is there evidence of a decline in the availability of food, for at least some sector of society?
Yes - Increase in nutritional deficiencies for at least some sector of society.
More yes than no -   Decline in important resources but little or no evidence of increased malnutrition.
More no than yes - Might have had to work harder and/or use alternative resources, but no evidence of actual food shortages or malnutrition.
No – No change in food availability.

	Transfor-mation
	Dates (CE)
	Fdshort
	Explanation of code for FDShort

	GE1
	980-1000
	0
	Landnám: Subsistence based on pastoralism and seal (Arneborg et al. 2012).

	GE2
	1250-1310
	.75
	Recession: Decline in terrestrial resources, increased dependence on seal – no nutritional deficiencies recorded [41,85].

	GE3
	1400-1450/70
	1
	End of Norse settlements:  Decline in terrestrial resources, increased dependence on seal – no nutritional deficiencies recorded  [41,85].

	I1
	870-890
	0
	Norse Landnám: No evidence of decline in availability of food [86]. 

	I2
	950-1000
	0
	Consolidation: No evidence of decline in availability of food [87].

	I3
	1250-1300
	.75
	Economic and Political Threshold: Severe winters, evidence of starvation [88].

	F1
	800-850
	0
	Norse Landnám: No evidence of decline.

	F2
	1250-1300
	0
	Sociopolitical Reorganization: No evidence of decline.

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV: Food resources used and their availability appear to change little across the transformation (ethnobotanical data; https://core.tdar.org/dataset/405543/carp-macrobotanical-database). .

	Z2
	1350-1400
	0
	Pueblo IV – Protohistoric: Food resources and their availability appear to change little across the transformation (ethnobotanical data; https://core.tdar.org/dataset/405543/carp-macrobotanical-database).

	S1
	1275-1325
	.25
	Jacal – Masonry: There is no direct evidence for a decline in the food supply. Storage rooms full of corn are burned during this time, however [65,89], and the landscape appears to have been hostile to some degree possibly making hunting, as well as farming, a challenge.

	S2
	1400-1425
	.75
	Late Pueblo: Faunal data document a marked reduction in the local availability of antelope (resource depression), suggesting a decline in access to meat [90–92].

	H1
	1070-1100
	.25
	Sedentary – Classic:  End of regional system may have cut off their access to some resources, including deer [93,94].

	H2
	1375-1450
	1
	End of Classic:  Different studies reach different conclusions about biological evidence of real nutritional stress [95–97]; collapse of irrigation system would have decreased availability of food. 

	M1
	950-1000
	0
	Pithouse – Classic:  Good time, no evidence of problems.

	M2
	1130-1150+
	.25
	End of Classic:  May have had to work harder [98] but no evidence of actual shortage. 

	MV1
	880-920
	.25
	End of Pueblo I: Possible stress on resources but no real evidence of shortages. 

	MV2
	1240-1290
	.75
	Pueblo III depopulation:  Decline in deer possibly replaced by turkey [99]; restricted access to productive land because of violence. 





ENVSEC – ENVIRONMENTAL SECURITY
Was there a decline in environmental security?
Yes - Irreversible or long term degradation (beyond only resource depletion).
More yes than no - Some evidence of degradation, but mostly resource depletion.
More no than yes - Resource depletion but no evidence of long-term environmental degradation.
No - No evidence of either resource or overall environmental degradation.

	Transfor-mation
	Dates (CE)
	ENVSEC
	Explanation of code for ENVSEC

	GE1
	980-1000
	0
	Landnám: Virgin soils. Evidence of soil erosion and vegetation change based on lake sediments to about c. 1230 [100].

	GE2
	1250-1310
	.25
	Recession:  From c. 1230 decrease in the rate of erosion probably due to decline in agro-pastoral activities  [100]. 

	GE3
	1400-1450/70
	.25
	End of Norse settlements: Pressure easing on some resources. End of harbor seals because of sea ice [88]. 

	I1
	870-890
	.75
	Norse Landnám: Immediate impact (kill off walrus); soil erosion and deforestation begin [101].

	I2
	950-1000
	1
	Consolidation: Soil erosion continues but it is not economically significant [101].

	I3
	1250-1300
	1
	Economic and Political Threshold: Soil erosion continues but it is not economically significant [101].

	F1
	800-850
	0
	Norse Landnám: Limited impact of landscape [102].

	F2
	1250-1300
	0
	Sociopolitical Reorganization: No resource depletion; well established management of pastures [103]. 

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV: No evidence for resource depletion across this transformation [104]. 

	Z2
	1350-1400
	0
	Pueblo IV – Protohistoric: No evidence for resource depletion across this transformation [104]. 

	S1
	1275-1325
	0
	Jacal – Masonry: No direct data on environmental change, but no indication that environmental security declined

	S2
	1400-1425
	.25
	Late Pueblo: Resource depression in artiodactyls.  Marked investment in modifying the landscape to improve crop production [105].  

	H1
	1070-1100
	.25
	Sedentary – Classic:  Artiodactyls depleted [93,94]; possible downcutting of Gila R. [106].

	H2
	1375-1450
	.75
	End of Classic:  Loss of upland resources [93,107]; soils degraded in irrigated areas along Salt R. [108].

	M1
	950-1000
	0
	Pithouse – Classic:  Good times.

	M2
	1130-1150+
	.75
	End of Classic:  Depletion of riparian areas [109] and soil degradation [110] in Mimbres Valley; in other parts of region little depletion [111] except artiodactyls [98].

	MV1
	880-920
	.25
	End of Pueblo I:  Reduction of woodlands and change in fuel use [112]. 

	MV2
	1240-1290
	.75
	Pueblo III depopulation:  Depletion of deer (possibly replaced by turkey [99]; changes to landscape indicated by fuel resources [113].  But environment may have recovered some from Pueblo II decline [38].   





PROD – ECONOMIC SECURITY, PRODUCTION
Is there a change that increasingly alienated people from their means of production (land, boats, tools, irrigation networks, etc.)? 
Yes - Clear evidence of alienation from means of production across transformation (decreased access to land, moats, tools, etc). 
More yes than no - Some evidence for alienation and people still maintain some access to their means of production.
More no than yes - Little evidence for alienation and most people maintain access to their means of production.
No -  No evidence.

	Transfor-mation
	Dates (CE)
	PROD
	Explanation of code for PROD

	GE1
	980-1000
	0
	Landnám:  Access to new resources.

	GE2
	1250-1310
	.25
	Recession: Boats and for the walrus hunt in the High Arctic on the hands of the elite farmers – trade central function connected to elite farmers [1,114].

	GE3
	1400-1450/70
	0
	End of Norse settlements: No evidence.

	I1
	870-890
	0
	Norse Landnám: Some classes are alienated, but this doesn’t change [5]. 

	I2
	950-1000
	0
	Consolidation: Some classes are alienated, but this doesn’t change (Karlsson 2000).

	I3
	1250-1300
	0
	Economic and Political Threshold: Some classes are alienated, but this doesn’t change [5]. 

	F1
	800-850
	0
	Norse Landnám:  No evidence of change. 

	F2
	1250-1300
	.75
	Sociopolitical Reorganization:  There were always restrictions but these may have increased especially re. ownership to land [7].

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV: No evidence people were alienated from means of production.

	Z2
	1350-1400
	0
	Pueblo IV – Protohistoric: No evidence people were alienated from means of production.

	S1
	1275-1325
	.25
	Jacal – Masonry: Fairly intense attacks on masonry villages suggest that it may have been risky to venture out on the landscape for farming, hunting and gathering, but we have no direct data regarding changes in resource access between the jacal and early masonry periods [65,89].

	S2
	1400-1425
	0
	Late Pueblo: There are no indications that resource access was restricted.

	H1
	1070-1100
	.75
	Sedentary – Classic:  Platform mounds at headgates indicates increasing control over irrigation water and arable land [115].

	H2
	1375-1450
	1
	End of Classic:  People lose access to their irrigation and land. 

	M1
	950-1000
	.25
	Pithouse – Classic:  First-comers’ claim to land [23] may have caused some restrictions on access 

	M2
	1130-1150+
	0
	End of Classic: Access probably became more open with regional reorganization.

	MV1
	880-920
	.25
	End of Pueblo I: Violence may have limited access to land but little evidence.  

	MV2
	1240-1290
	.75
	Pueblo III depopulation:  Filling in of landscape and violence would restrict access to good arable land (possibly analogous to recent famines in Africa). 



COMM – COMMUNITY SECURITY
Did communities disintegrate or disappear?
Yes - Communities were present and they do not continue beyond the transformation.
More yes than no - Communities reorganize, but maintain some of their former ties.
More no than yes - There are changes but the overall groupings (clusters) stay the same.
No - No evidence for change in communities.

	Transfor-mation
	Dates (CE)
	COMM
	Explanation of code for COMM

	GE1
	980-1000
	0
	Landnám: New communities established.

	GE2
	1250-1310
	0
	Recession: Stability

	GE3
	1400-1450/70
	1
	Depopulation: Communities end

	I1
	870-890
	0
	Norse Landnám: New communities established [3].

	I2
	950-1000
	.25
	Consolidation: Minor reduction in number of farms.

	I3
	1250-1300
	.25
	Economic and Political Threshold: Minor reduction in number of farms.

	F1
	800-850
	0
	Norse Landnám: New communities established.

	F2
	1250-1300
	0
	Sociopolitical Reorganization:  Changes to landscape management [7], but no evidence of community change.

	Z1
	1250-1290
	.75
	Pueblo III – Pueblo IV: Communities change in form and size dramatically across this transition but ceramic exchange and measures of material similarity suggest that connections among communities were largely maintained [8]. 

	Z2
	1350-1400
	.75
	Pueblo IV – Protohistoric: Communities change in form across this transition but connections within and between regions are largely maintained[9,45]. 

	S1
	1275-1325
	0
	Jacal – Masonry: Strong demographic continuity between jacal and early masonry villages indicates persistence of communities [11,13].

	S2
	1400-1425
	.25
	Late Pueblo: Strong demographic continuity between early and late masonry pueblos [33] suggests that the same people were aggregating into larger villages.

	H1
	1070-1100
	.75
	Sedentary – Classic:  Some communities (Snaketown) end, others (e.g., Pueblo Grande) gain population. 

	H2
	1375-1450
	1
	End of Classic: Communities leave the Phoenix Basin. Depopulation.

	M1
	950-1000
	.25
	Pithouse – Classic:  Communities continue, but with some reorganization [116].

	M2
	1130-1150+
	1
	End of Classic:  Village communities mostly depopulated [24,83].

	MV1
	880-920
	.75
	End of Pueblo I: Large villages dissolve after 880 but there is some continuity in some places (on Mesa Verde).

	MV2
	1240-1290
	1
	Pueblo III depopulation: Communities continue, possibly becoming more independent, until the final depopulation, but then dissolve. 





VIO – PERSONAL SECURITY 
Was there an increase in violence? 
Yes -  Increased violence with definite evidence (skeletal trauma) of people being directly affected.
More yes than no -  Indications that violence increased but evidence is less direct (e.g., burning).
More no than yes -  Some indication of increase in competition (e.g., no man’s lands), but not direct evidence of personal violence. 
No -  No evidence of an increase in violence. 

	Transfor-mation
	Dates (CE)
	VIO
	Explanation of code for VIO

	GE1
	980-1000
	.25
	Landnám: Little evidence for violence on skeletons, frontier situation [41].

	GE2
	1250-1310
	0
	 Recession: No evidence [41].

	GE3
	1400-1450/70
	0
	End of Norse settlements:  Same [41]. 

	I1
	870-890
	.25
	Norse Landnám: Frontier situation [5].

	I2
	950-1000
	0
	Consolidation: Continuing violence but no change [5].

	I3
	1250-1300
	0
	Economic and Political Threshold: Continuing violence but no change [5].

	F1
	800-850
	.25
	Norse Landnám: Frontier situation.

	F2
	1250-1300
	0
	Sociopolitical Reorganization: No evidence.

	Z1
	1250-1290
	.75
	Pueblo III – Pueblo IV: Evidence of violence in the form of room burning, defensive location of some sites, and skeletal evidence of violence at a small number of sites along the edges of the region [8,44].

	Z2
	1350-1400
	0
	Pueblo IV – Protohistoric: No direct evidence of violence or changes in the levels of violence across this transition.

	S1
	1275-1325
	1
	Jacal – Masonry: Pueblos are burned, including the corn in storage; at least one is refortified [65,89].

	S2
	1400-1425
	0
	Late Pueblo: There is no evidence for violence in the late prehistoric pueblo mortuary or architectural records.

	H1
	1070-1100
	.25
	Sedentary – Classic: Emptying of landscape, creation of no-mans lands [117].

	H2
	1375-1450
	0
	End of Classic:  Competition during Classic probably winding down by the end. 

	M1
	950-1000
	0
	Pithouse – Classic:  No evidence of violence.

	M2
	1130-1150+
	0
	End of Classic:  No evidence of violence.

	MV1
	880-920
	.75
	End of Pueblo I: There had been some terrible violence earlier in Pueblo I [118].  Breakdown of McPhee Village ca. 880 includes burning and possibly interpersonal violence [25,49].  Stockades at some sites. 

	MV2
	1240-1290
	1
	Pueblo III depopulation:  Violence escalated across 13th century [119]; massacres at some late sites [99].





HEAL – HEALTH SECURITY 
Was there a decrease in health from causes other than nutritional deficiencies (epidemics, the plague, etc)? 
Yes -  Definite indications of major increase in disease (e.g., epidemic).
More yes than no -  Reason to think there is an increase in disease, but evidence is less clear.
More no than yes - The possibility for the spread of diseases is clear (e.g., big aggregation) but no real evidence.
No - No evidence for a decrease in health.

	Transfor-mation
	Dates (CE)
	HEAL
	Explanation of code for HEAL

	GE1
	980-1000
	0
	Landnám: Stable [41].

	GE2
	1250-1310
	0
	 Recession: Stable [41].

	GE3
	1400-1450/70
	0
	End of Norse settlements:  Stable [41].

	I1
	870-890
	0
	Norse Landnám: No evidence.

	I2
	950-1000
	0
	Consolidation: No evidence.

	I3
	1250-1300
	0
	Economic and Political Threshold: No evidence.

	F1
	800-850
	0
	Norse Landnám: No evidence.

	F2
	1250-1300
	0
	Sociopolitical Reorganization: No evidence.

	Z1
	1250-1290
	.25
	Pueblo III – Pueblo IV: Increasingly aggregated villages may have allowed for spread of disease but no direct evidence 

	Z2
	1350-1400
	.25
	Pueblo IV – Protohistoric: aggregated villages may have allowed for spread of disease but no direct evidence

	S1
	1275-1325
	0
	Jacal – Masonry: We have no skeletal evidence from the jacal period and little from the early masonry, but there is no reason to suspect an increase in disease.

	S2
	1400-1425
	.25
	Late Pueblo: Greater aggregation and reliance on highly circumscribed water sources may have led to a greater disease load; skeletally; at Gran Quivira health appears to remain stable, however [92,105,120].

	H1
	1070-1100
	.25
	Sedentary – Classic: Larger concentrations. 

	H2
	1375-1450
	.25
	End of Classic: Larger concentrations.

	M1
	950-1000
	.25
	Pithouse – Classic:  More people living together in larger pueblo sites so potential for increased risk of diseases, but no skeletal evidence of health problems.

	M2
	1130-1150+
	0
	End of Classic:  Smaller sites, no evidence of disease. 

	MV1
	880-920
	0
	End of Pueblo I: Smaller sites, no evidence.

	MV2
	1240-1290
	.25
	Pueblo III depopulation: More aggregated, but no skeletal evidence of health problems.







POWD – POWER DIFFERENCES
Was there an increase in power differentials, such that some people increasingly have power over others and the “others’” experience a loss of autonomy? 
Yes -  Evidence of increased differentiation that clearly disadvantages some class of people
More yes than no - Evidence of increased differentiation, but consequences not clear
More no than yes - Changes might affect some people’s autonomy, but a distinct shift in the power differential not clear.
No -  No evidence of shifting power differentials. 

	Transfor-mation
	Dates (CE)
	POWD
	Explanation of code for POWD

	GE1
	980-1000
	0
	Landnám:  May have gained more autonomy. 

	GE2
	1250-1310
	.25
	Recession: Centralization of authority and central functions esp. the church [1].

	GE3
	1400-1450/70
	0
	No evidence of change in these years.

	I1
	870-890
	.75
	 Norse Landnám: Some people very disadvantaged [68].

	I2
	950-1000
	.25
	Consolidation: Rearrangement of administration that might have affected autonomy. 

	I3
	1250-1300
	.25
	Economic and Political Threshold: Rearrangement of administration that might have affected autonomy [5].

	F1
	800-850
	0
	Norse Landnám:  No evidence.

	F2
	1250-1300
	.75
	Sociopolitical Reorganization:  Sheep letter codifies restrictions on autonomy [121].

	Z1
	1250-1290
	0
	Pueblo III – Pueblo IV: There is no evidence for changes in power differentials across this transition [8]. 

	Z2
	1350-1400
	0
	Pueblo IV – Protohistoric: There is no evidence for changes in power differentials across this transition [8].

	S1
	1275-1325
	.25
	Jacal – Masonry:  Little data concerning power; a change in power relations is inferred from the shift from dispersed jacals to tightly aggregated masonry pueblos [12,13]. Panopticon [122]. 

	S2
	1400-1425
	.25
	Late Pueblo: Again, we have little data concerning power differences but infer with the increasing elaboration of ritual practice and long distance exchange that some members of Salinas Pueblo society had more social power than others [16,123].

	H1
	1070-1100
	1
	Sedentary – Classic:  In Classic period (post 1100) platform mounds have restricted access; differentiation of residence in pithouses vs. compounds  [80,124,125]. 

	H2
	1375-1450
	1
	End of Classic: In Late Classic (beginning 1300) settlement becomes increasingly primate; platform mounds become more exclusive [124].  

	M1
	950-1000
	.25
	Pithouse – Classic:  Slightly more evidence of inequality seen in distribution of ritual structures ([126] but not clear if it affected power differentials or autonomy [127]. 

	M2
	1130-1150+
	0
	End of Classic:  No evidence that the (slight) inequality in the Classic continues. 

	MV1
	880-920
	.25
	End of Pueblo I: Some, but inconsistent evidence that inequality increased 840-880 [25,128] but doesn’t continue into the final decades. 

	MV2
	1240-1290
	.75
	Pueblo III depopulation:  Concentration of power in some portions of pueblos [76] and a few especially large community centers [28].
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