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The sixth millennium before present (BP) was a period of profound climatic and environmental
change, and a growing body of palaeoclimatic and palaeoenvironmental evidence suggests that
the 6th millennium BP represents the last period of systematic global-scale climatic
reorganisation (Mayewski et al., 2004; Brooks, 2010). Throughout the northern hemisphere sub-
tropics and adjacent regions, monsoon systems weakened and retreated during the 6th millennium
BP, resulting in the collapse of rainfall and a shift from humid to arid conditions in many areas as
the so-called Holocene Climatic Optimum (HCO) came to an end (Damnati, 2000; Guo et al.,
2000; Brooks, 2006). In middle and high latitudes, and at high altitudes, cooling was associated
with glacial advances – the so-called “Neoglaciation” (Magny et al., 2006; Thompson et al.,
2006). Evidence from South America indicates the re-establishment of a regular El Niño after a
long period of quiescence in the early part of the 6th millennium BP (Sandweiss et al., 2007). The
period around 6000 BP also saw a pronounced deceleration in sea-level changes as forcing due to
changes in terrestrial ice masses and eustatic responses came to an end, followed by widespread
coastal progradation and the infilling of lagoons and wetlands (Morhange and Marriner, 2010).

Changes in monsoon behaviour and in mid-latitude temperatures have been firmly linked with
long-term orbital changes that resulted in a reduction in sub-tropical and mid-latitude summer
solar insolation (deMenocal et al., 2000). Changes in ocean circulation may also have played a
significant role in climatic transition of the 6th millennium BP, with saw a significant weakening
of the meridional overturning circulation (MOC), of a rate and magnitude unprecedented since
the Younger Dryas (McManus et al., 2004).  Furthermore, there is growing evidence that the 6th
millennium climatic transition was bracketed by episodes of abrupt climate change around 6000-
5800 BP and 5300-5100 BP, associated with cooling at middle and high latitudes and aridity at
lower latitudes (Gasse and van Campo, 1994; Bar-Matthews et al., 1999; Guo et al., 2000; Zhang,
2000; Baker et al., 2001; Thompson et al., 2002) The former episode is broadly coincident with
an abrupt climate change around 5900 BP indicated by ice-rafted debris in North Atlantic marine
records, one of numerous such episodes identified throughout the Holocene by Bond et al. (1997),
which have come to be known as “Bond events”. The latter episode is coincident with an
apparent episode of abrupt climate change centred around 5200 BP which was not identified in
the work of Bond et al., (1997), but which nonetheless resembles other Bond events in that it is
associated with cooling and aridity in palaeoenvironmetnal records (Bar-Matthews et al., 1999;
Thompson et al., 2002; Weiss, 2003; Magny and Haas, 2004).). The abrupt changes around 5900
BP and 5200 BP may be viewed as periods during which long-term trends towards cooler and/or
more arid conditions accelerated, with the latter event essentially marking the end of the HCO.

The 6th millennium BP was also a time of profound social change that saw the emergence of the
world’s first cities and states in Egypt and Mesopotamia, and their precursors in many other
world regions. In many parts of the world human societies became more complex and
hierarchical against a backdrop of deteriorating environmental conditions that would have led to a
decline in the availability and extent of key natural resources, such as water and grazing land
(Brooks, 2006, 2010). Across the world, key periods of cultural transition coincided with periods
of severe climatic and environmental change, particularly those centred around 5900 BP and 5200
BP (Weiss, 2003; Brooks, 2010). Many of the cultural transitions that occurred at the beginning
and end of the 6th millennium BP are characterised by processes that are compatible with
responses to climatic and environmental changes, particularly where the principal manifestation



of such changes was increased aridity. Examples include the abandonment of areas where the
availability of key natural resources would have been declining, the concentration of human
populations in environmental refugia where resources were still available, and increased mobility
to manage risks associated with greater environmental and resource variability (Brooks, 2006,
2010).

Nonetheless, there is considerable regional variation in the extent to which links between
climatic, environmental and cultural changes can be demonstrated convincingly. In some regions
such as the central Sahara and Egypt, links between long-term aridification and changes in
livelihoods, settlement patterns and social organisation are well-established and widely accepted
(Midant-Reynes, 2000; di Lernia et al., 2002; Mattingly et al., 2003; Wilkinson, 2003; Drake et
al, 2004; di Lernia, 2006; Kuper and Kröpelin, 2006). To a large extent this is the result of a
combination of good high resolution archaeological and palaeoenvironmetnal data that enable
cultural and environmental changes to be tracked and linked at the local scale. However, it is also
a consequence of the severity of the changes evident in the palaeoenvironmetnal record, and the
lack of ambiguity about their ultimate implications for human settlement (di Lernia, 2006; Kuper
and Kröpelin, 2006). For example, evidence of human occupation and readily available past
surface water resources in areas that are now hyper-arid desert leaves little scope for arguments
about whether prospects for human occupation were influenced significantly by climate change,
although the nature of societal responses to such changes will have depended crucially on rates of
change and cultural contexts.

In other areas, clear evidence of links between environmental and cultural change is more elusive,
even though the suggestions of such links might be tantalizing. For example, widespread
abandonment of sites in the Khabur river region in northern Mesopotamia around 5900 coincides
with the 5900 BP Bond event, and broadly with the end of the Ubaid period and the influx of
migrants to Tell Brak (Akkermans and Schwartz, 2003; Ur et al., 2007). The evidence that
livelihoods in the Khabur region at this time were based on non-irrigated agriculture, the situation
of Tell Brak away from these riverine environments, and the intensified use of desert steppe
environments away from river valleys, all suggest that these changes in settlement may have been
associated with reduced viability of non-irrigated agriculture at a time of reduced rainfall
associated with an arid crisis (Akkermans and Schwartz, 2003; Brooks, 2010). However, in the
absence of evidence from specific sites indicating local changes in rainfall at the time of site
abandonment, such links remain speculative. Temporal resolution is also an issue, as migration to
the site of Tell Brak begins around 6200 BP, and the terminal Ubaid, of which these changes are
an expression, spans several centuries, also predating the 5900 BP Bond event (Akkermans and
Schwartz, 2003; Ur et al., 2007). Similar issues are associated with the collapse Uruk collapse,
which coincided with the 5200 BP event, but for which local data linking cultural and
environmental changes at specific sites are also lacking (Nissen, 1988; Wright 2001; Brooks,
2010). Compared with the Sahara and Egypt, interpretation of the Mesopotamian record is also
complicated by the role of changes in river courses and (in southern Mesopotamia) marine
regression.

While abrupt climatic changes and cultural transitions are particularly apparent at the beginning
and end of the 6th millennium BP, there is also abundant evidence for environmental and cultural
changes in the middle of the 6th millennium BP. Marine records from the eastern tropical Atlantic
and the Arabian Sea indicate progressive desiccation in adjacent land regions spanning many
centuries over this period (deMenocal, et al., 2000; Jung et al, 2004), and a number of authors
identify abrupt increases in aridity during the mid-6th millennium BP in these and other regions
(Sirocko et al., 1993; Enzel et al., 1999; Haug et al., 2002; Cremaschi, 2002, di Lernia, 2002;
Nicoll, 2004; Casseldine et al., 2005; Stevens et al., 2006). Changes in climatic and



environmental conditions therefore appear to have continued during the period between the 5900
BP and 5200 BP abrupt climate change episodes, perhaps the result of lagged regional responses
to abrupt climate perturbations, long-term global trends on which the 5900 BP and 5200 BP
events were superimposed, or changes in land-atmosphere feedbacks involving vegetation and
moisture recycling. The mid-6th millennium BP also provides us with evidence of continuing
cultural changes and dislocations, for example in the central Sahara (di Lernia, 2002), the Nile
Valley (Hoffman, 1982; Wengrow, 2001), and Southern Mesopotamia (Algaze, 2008).
Explorations of links between climatic, environmental and cultural change in the 6th millennium
BP therefore should not be limited to periods associated with the 5900 BP and 5200 BP events.

The above examples illustrate a number of needs, specifically for:

1. periods of abrupt climate change to be better constrained by more precise and accurate
dating;

2. localised expressions of regional and global climatic and environmental changes to be
better defined;

3. trajectories of regional environmental change throughout the 6th millennium (i.e. not just
focusing on the 5900 BP and 5200 BP events) to be better understood;

4. complementary, high-resolution, localised archaeological and environmental data from
the same sites (or at least regions), so in order to link cultural changes with changes in
local environments.

More generally, the exploration of links between past climatic, environmental and cultural change
requires much better coordination between archaeologists and those working on
palaeoenvironments and palaeoclimate. Such coordination would include the targeting of specific
locations and periods for the development of high-resolution archaeological and
palaeoenvironmetnal records, in order to (i) constrain environmental discontinuities and key
aspects of cultural transitions, and (ii) identify mechanisms and pathways linking environmental
changes with human responses.
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