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The mid-Holocene transition in the central Sahara: climatic forcing and landscape response
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During the 6th to 5th millennium BP the African monsoon belt suffered a progressive change in the
intensity of precipitation leading to deep modifications in the environmental settings, which
reached a peak in the late Holocene with the onset of full hyperarid conditions (e.g. Gasse, 2000).
To the same period corresponded the emerging of progressively more complex social organization.
Links between environmental and socio-cultural changes have been explored in several contexts
(Brooks, 2006), suggesting a nexus between increasing social complexity and enhanced aridity, as
response of reduced water resources (Wendorf et al., 2007). In any case, before to propose a direct
connection it is necessary to understand the real intensity of climate change and define its true
effects on the physical environments, i.e. on the landscape.

Looking more in details to the Saharan region and its palaeoenvironmental history during
the mid-Holocene transition, it is largely accepted the hypothesis proposed by deMenocal et al.
(2000) concerning an abrupt, ubiquitous termination of the African Humid Period, as consequence
of a reduction in intensity of the African monsoon, triggered by a modification in solar radiation to
Earth. This idea was developed on the basis of data collected off the Atlantic coast of northern
Africa, and correlated to increased terrigenous inputs from the continental Sahara. More recently,
contrasting evidence came into view at several sites, shedding light to an alternative interpretation
of the mid-Holocene aridification. Coring at lake Yoa permitted to verify a prolonged persistence
of wet environmental condition well after the critical limit represented by the mid-Holocene
(Kröpelin et al., 2008; Lézine, 2009a); similar evidence has been collected also in the central Sahara
(Cremaschi and Zerboni, 2009). Recently, during an international conference (Lezine, 2009b), this
issue has been discussed, pointing to the necessity to undergone detailed study in different
continental Saharan regions, allowing to confirm whether contradict the two contrasting points of
view: the continental, terrestrial record vs. the marine core record.

Our paper will review the mid-Holocene palaeoenvironmental evidence gathered in the
Libyan central Sahara, supported by geomorphological data, stable isotopes analyses, and dating,
and discuss the onset of hyperarid climate. On the basis of our data, the withdrawal of the African
monsoon and the progressive fall in water resource started at ca. 5000 year BP; but not all the
different physiographic units reacted in the same way. For instance, the level of interdune lakes
dropped abruptly with the interruption of water supply, as they were fed by confined, shallow
aquifers; the same destiny suffered the springs in the Acacus Mt., where aridity is marked by
landslides. A sharp reduction in precipitation was recorded also by the tree-rings of the Tassili
Cypress (Cremaschi et al., 2006). Abrupt changes are also recorded in the Tanezzuft valley by the
reduction of the size of the course, the change in the sedimentary pattern, and the expiring of
lateral branches feeding several lakes (Cremaschi, 2001) . However, the Tanezzuft river, fed by the
larger Tassilian water reservoirs, turned to an endorheic stream and survived the arid crisis; its
course was active for several centuries after the withdrawal of the monsoon system, allowing
vegetal and animal life. Consequently, an oasis was originated in the Tanezzuft valley, still fed by
the Tassilian water reservoirs, which experienced a reduction in size following the progressive
decrease in precipitations (Cremaschi, 2003).

In this sense, the present work should be intended as a confirmation of the hypotheses
concerning a differentiated Saharan mid-Holocene response to drought and a slow rate of
desertification in specific ecosystems. Moreover, our results contribute to interpret the origin of the
oasis systems as an adaptation to new environmental conditions. Care should be taken to avoid
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any regional generalization and future detailed studies should be encouraged in selected areas to
better understand the effects on the landscape of the termination of the African Humid Period.
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