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Examples demonstrating how the various transformation cases were coded.

1) Landnám means “taking land” in Old Norse, and it is used to refer to the Norse colonization of parts of the North Atlantic, including Greenland, Iceland, and the Faroe Islands, transformation cases GE1, I1, F1 [1,2]. The colonizers brought material and institutions with them and established new ways of life.  In all these cases IN-MIGRATION was coded as 1 because there was “evidence for the establishment of new communities . . . by immigrants from outside the region.”  For these cases, the two key variables INSTITUTIONAL BREAKDOWN and DEPOPULATION were coded as exhibiting no change (INST = 0, DPOP = 0).  

2) In the Faroe Islands changes in law and custom were institutionalized with a document known as the “Sheep Letter” in CE 1298, transformation F2 [3].  Slavery was abolished, but there were new laws prohibiting former slaves from owning land and legitimizing the rights of elite landowners. These changes mostly reinforced existing institutions and there was no depopulation, thus the key variables (INST and DPOP) are coded as 0.  Although slavery came to an end, the power of the elite increased, and existing inequalities were codified, thus POWER DIFFERENCES increased (POWD = .75). 

3) Many transformations involve a mix of change and continuity. For example, in the Zuni sequence in the Southwest, the Pueblo III to Pueblo IV (Z1) transformation in the late CE 1200s was a rapid shift from dispersed to nucleated settlement with considerable continuity of the population and institutions [4].  Thus, the key variables are coded as 0, but COMMUNITY ORGANIZATION is coded as exhibiting major changes (CORG=1).  The later Pueblo IV to Protohistoric (Z2) transformation in the late CE 1300s involved some demographic continuity as well as in-migration as people moved to a new series of sites within the region [5,6].  Thus, changes in COMMUNITY ORGANIZATION and IN-MIGRATION are both coded as having been substantial, but with some continuity (CORG = 0.75, IMG = 0.75).  

4) Other transformations involve large population losses or movements and are the termination of a known sequence, including the end of the Norse occupation of Greenland (GE3), the end of the Hohokam Classic irrigation system and population decline (H2), and the large-scale depopulation of the Mesa Verde region (MV2).  In these cases, our analysis focused on the last part of the occupation culminating in the population movement or decline.  In all these transformation cases the key variables are coded as exhibiting major changes (INST = 1 and DPOP = 1). 

5)  The end of the Norse colonies on Greenland (GE3) is not well understood and subject to considerable debate.  Clearly times were difficult, the colonies were increasingly cut off from trade with Europe (TRD = 1), population decline would have led to a decline in the communal order and thus COMMUNITY SECURITY  (COMM = 1), and there is evidence of FOOD INSECURITY and starvation (FDshort = 1), especially in the Western Settlement [7,8].  Some argue that the last settlers died of starvation [7,9] while others think the remaining population left by boat [10].  Thus, the transformation is coded as experiencing INSTITUTIONAL BREAKDOWN and DEPOPULATION (INST = 1, DPOP = 1), but no change in many nature of change variables simply because no change is known. 
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