Modelling hominin dispersal to southern
Africa through evolving landscape and _

climate resistance surfaces

Guido Pastorel?, Matthew Foxl, Pieter Vermeesch! !Department of Earth Sciences, University College em

and Gabriele A. Macho?. London, London, UK.

2 AMGC-Archaeology, Environmental Changes &
Geo-Chemistry, Universiteit Brussel, Brussel, Belgium

European Research Council

Pliocene Hominin Dispersal to southern Africa: Choice or Chance?

Drainage Reorganization Palaeoclimate & Environment

Early hominin sites are known from eastern and southern Africa,  fuce 5= Jlengee| we) =N

with vast intervening regions where no fossils have yet been found. j 1 J z .. f"’*’ﬁ”“l‘“ﬁi ot o 1T Ay apaca

Despite this apparent gap, hominins from eastern and southern 8 B 7| cataren ' ; Ju p

Africa are believed to be closely related. This raises important I el T DUyl
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hominins? Were these regions connected in the past? o] 2 D |~ "B = * § i W atansr
AN TR S—m

As part of the ERC-funded PLIODIS project, we investigate N 2k s — T

landscape changes during the Plio-Pleistocene and explore "B . gt %’; H

potential migration routes. o B O] pam¥oad Iy

MOdelllng homlnln dlsperSCll Combined total cost African landscapes Least Cost Path requires an origin and a

destination point. The origin is set between
loke Malawi and lake Tanganyika, a probable
passage point for southward dispersal. The
destination is Makapansgat, a cave site with
various fossil bones of australophitecus,

Least Cost Path analyses are based on the “Principle of Least Effort” (Zipf
1949), which assumes that humans tend to choose routes of least resistance
when moving through a landscape. Various factors influence this choice,
Including surface ruggedness, climate, and the availability of food and

water. connected by a series of intermediate points.
Topographical cost Environmental cost  River Network cost (& attractiveness)
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Cost of climbing uphill Cost of moving in harsh climate Cost of crossing large rivers

A skewed cost toward topography or
environmental surfaces modifies potential
paths. Arid conditions in the continental interioe
favour a costal path.
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Each cost map is resampled and normalized

The total cost surface is computed as a weighted linear combination:

Ctotal (D) = Wtopo * Ctopo () + Wiyver * Criver(D) + wenv - Cenv (i) Would you rather follow a river, try cross it or walk in the savanna?

Wtopo =3 Wenv =1 Wiopo =1 wenv =3

A landscape evolution modelling approach for drainage capture

$3_062 | | t=3.75Ma (iter 50) $3_062 | | t=2.25Ma (iter 350)
T r S C 7 T T N X F T

We use the TopoToolbox (Schwanghart et al., 2010) Landscape Evolution Model (TTLEM), which solves the stream-
power incision law E = K - A™ - S™ ( E is erosion [m/yr], K is erodibility coefficient [m-2m)/yr], 4 is upstream drainage
area [m?], m is the area exponent and 7 is the slope exponent) on a fixed grid under prescribed, time-varying uplift.
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X-values suggest that CAP uplift may have |
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reorganized the course of the Chambeshi — Kafue g i s o
drainage during the Plio-Pleistocene.
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Chambeshi drainage up to ~1.5 Ma may have played a major role in directing hominins
southward.
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“‘Not all who wander are lost”
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