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The earliest stages of hominin dispersal
in Africa and Eurasia

Christine Hertler, Angela Bruch, and Michael Marker

This chapter describes the earliest potential movements of hominins (proto-humans)
within Africa, starting from almost 7 mya, and focusing on the genesis of Australo-
pithecus and Homo and the dispersal of the latter into Eurasia soon after 2 mya.
The emphasis here is on the fossil record.

Miocene origins and Pliocene dispersals

The oldest hominin specimens known at present date to the Miocene epoch of geologi-
cal time (7.0 to 5.3mya) and have been discovered in Sub-Saharan Africa, in Chad
(Toros-Menalla, Sahelanthropus tchadensis), Kenya (Tugen Hills, Orrorin tugenensis),
and Ethiopia (the Middle Awash region, Ardipithecus kadabba) — see Figure 2.1 for site
locations. Although these specimens are assigned by biologists to a variety of species,
they may well represent geographical variants of a single taxon. Skulls and postcranial
skeletons uniformly indicate an early development of bipedalism, this being a distinc-
tively hominin gait that might have developed as a result of environmental adaptations
in more open environments. Extended rainforest areas in equatorial Africa in the Early
to Middle Miocene gave way in the Late Miocene to drier, more open, and more vari-
able habitat types in eastern Africa (Cerling et al. 1997). The above-mentioned hominin
find places represent such habitats on the boundaries of forested areas (Foley & Elton
1998).

During the Pliocene (5.3 to 2.6 mya), a new species named Ardipithecus ramidus has
been described from a wide region in eastern Africa, including the middle Awash Basin
in Ethiopia as well as Lothagam and the Baringo Basin in Kenya. After 4.4 mya this
species gave way to a variety of australopithecine species (Australopithecus anamensis,
A. afarensis, A. bahrelghazali). Until 3.5 mya, these species are only known from Ethio-
pia, Kenya, Tanzania, and Chad, but after that time they dispersed successfully into
higher latitudes and reached South Africa. The oldest hominins from South Africa
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come from cave breccias at Sterkfontein, Makapansgat and Taung, with ages between
3.5 and 2.6 mya. The gracile australopithecines from South Africa are attributed to
Australopithecus africanus.! The expansion process into southern Africa was paralleled
by a global warming trend between 4.5 and 3 mya (Ravelo et al. 2004). Such an enor-
mous expansion in the distribution area of the gracile australopithecines might imply
an increased level of ecological flexibility within this genus, but the ecological orienta-
tions of these groups are not yet well established and evidence for a major adaptational
shift is so far lacking. However, as a result of the warmer climate conditions, the habi-
tats to which East African australopithecines became adapted may have shifted ever
further away from the equator. Although paleobotanical evidence for vegetation condi-
tions is largely absent in the Pliocene (Jacobs et al. 2010), it can be assumed that the
southern part of the East African Rift Valley might have served as a prime corridor
linking eastern and southern Africa.

Paranthropus and early Homo in the Plio-Pleistocene

Between 3 and 2 mya, global climatic trends went into reverse, leading to lower tem-
peratures (see Figure 2.2 for chronology and climatic cycles). Australopithecines in
eastern and southern Africa were subjected to unique habitat changes. Rapid, short-
term climatic shifts and increased seasonality (Trauth et al. 2005) led to the appearance
of larger-toothed species that were capable of dealing with tougher food items in drier
environments. This applied not only to hominins, but to other mammal taxa as well
(Turner & Wood 1993). These climatic changes may have led to further hominin spe-
ciation, in that two consecutive and highly robust Paranthropus species (P. aethiopicus
and P. boisei), along with early representatives of the genus Homo, appeared in East
Africa. Paranthropus specimens dated between 2.7 and 1.4mya occur in Ethiopia,
Kenya, Tanzania, and Malawi. Molars of enormous size equipped with thick enamel
provide evidence for a dietary change in Paranthropus, whereas early representatives
of the genus Homo are believed to have responded to the same changes by developing
methods of food preparation using stone artifacts, a more flexible strategy over the
long term.

Paranthropus represents an ecologically restricted and ecologically specialized side
branch in the hominin lineage (Sponheimer et al. 2007; but for an opposing view see
Wood & Strait 2004). In South Africa, paranthropine hominins appeared between 2.0
and 1.0 mya at Kromdraai, Drimolen, Coopers cave, and Swartkrans. Evidence for the
presence of early Homo in South Africa is disputed by Kuman and Clarke (2000),
although a case has more recently been made for an endemic species of Homo in South
Africa at this time (Curnoe 2010). Following the global climate cooling between 3 and
2 mya, the gracile australopithecines in South Africa would have found their preferred
habitats shifting northwards towards the equator.

There is perhaps no other segment of the hominin lineage over which there is such
taxonomic debate as that which incorporates the origin of the genus Homo. Histori-
cally, the taxon was first described from Olduvai Gorge in Tanzania, and termed Homo
habilis in terms of morphology and the presence of stone artifacts. Coeval hominins
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with more robust dentitions and less primitive postcranial skeletons have since been
discovered in Kenya (Koobi Fora), Ethiopia (Omo), and Malawi (Uraha), and a new
taxon has been suggested for these, namely Homo rudolfensis (Wood 1992). If both
species are valid, one of them should represent an extinct evolutionary side branch.
The other will have given rise to all subsequent Homo species.

One way around this problem is to suggest that Homo habilis in East Africa was the
successor of Australopithecus africanus that migrated northwards from South Africa
around 2 mya, whereas H. rudolfensis was a separate lineage, restricted to eastern Africa,
that slightly antedated habilis and persisted there until 1.9 mya. At Uraha in Malawi,
H. rudolfensis was associated with an essentially East African fauna (Bromage et al.
1995), demonstrating that this specimen was not part of the northward expansion
from southern Africa that gave rise to the evolution of habilis. It will be possible to test
this scenario by providing comparative ecological preferences for Australopithecus
africanus and both of the Homo species. A. africanus and H. habilis should possess
comparatively wide ecological adaptations because they occur in a wide corridor
between eastern and southern Africa, from the equator into higher latitudes. In con-
trast, H. rudolfensis appears to have been restricted to equatorial and tropical
environments.

Early Pleistocene corridors between Africa and Eurasia

After 2 mya, representatives of an Early Pleistocene Homo species (attributed either to
Homo erectus or H. ergaster, the latter being an East African geographical variant of H.
erectus) evolved from early Homo ancestors. Unlike their predecessors, these hominin
species were extremely mobile. The oldest fossil evidence for them, with an age of
1.9 mya, comes from Kenya (Koobi Fora). Within the next 100 millennia, H. ergaster/
erectus spread across a huge area incorporating Tanzania (Olduvai), South Africa
(Swartkrans), and beyond the African continent to Georgia (Dmanisi). H. ergaster/
erectus had a comparatively large cranial capacity of more than 800 cubic cm and
essentially modern body proportions, with comparatively long legs. This species appar-
ently overcame many of the ecological barriers that were still operative for Paranthro-
pus and H. habilis (Ant6n 2003).

In Africa, the period between 3 and 2 mya witnessed considerable taxonomic diver-
sification, whereas in the following million years this taxonomic diversity gradually
vanished to leave only the genus Hormo in Africa by 1 mya. The global cooling trend
continued, and there is some evidence that continental climates in eastern and south-
ern Africa were characterized by increasing aridity (Feaking & de Menocal 2010), as
well as by increasing seasonality and rapid shifts in humidity (Trauth et al. 2005). By
1 mya, extinctions had eliminated all hominin species in Africa apart from the descend-
ants of Homo ergaster/erectus. In eastern Africa, Homo habilis and Paranthropus boisei
became extinct by 1.4 mya, the youngest specimens being described from Ileret in the
East Turkana region of Kenya and from Konso-Gardula in Ethiopia. In southern Africa,
H. habilis survived until 1.5mya at Sterkfontein, P. robustus possibly until 1 mya at
Swartkrans. Climatic change, in conjunction with competition with an ecologically
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more flexible Homo taxon, certainly influenced extinction rates amongst Early Pleis-
tocene hominins.

The oldest direct evidence for hominin fossils in Eurasia comes from Dmanisi in
Georgia, dated to 1.77mya (Lordkipanidze et al. 2007). Over 50 hominin specimens
have been discovered here, representing at least seven individuals. The spectrum of
finds also includes fauna and artifacts. Initially described as small-brained Homo
ergaster, the hominins were later attributed to a new species, H. georgicus. Artifacts
associated with the Dmanisi hominins represent an Oldowan pebble-tool and flake
industry. With respect to anatomy, the Dmanisi hominin sample is not sufficiently
homogenous to fit a single taxonomic designation, and a large-scale dispersal of an
early Homo taxon preceding H. ergaster/erectus is possible.

A West Asian corridor through the Levant links eastern Africa and the Caucasus.
Several studies have recently examined the question of whether a hominin dispersal
through here between 2.0 and 1.8 mya is reflected by other large mammal dispersals
along the same corridor. However, the large mammal fauna described from Dmanisi
has an essentially Eurasian character and lacks elements of clear African provenance.
Although African large mammals occasionally entered Eurasia, no particular dispersal
events can be recognized at this time. The Dmanisi hominins apparently arrived on
their own without fellow travelers (O’Regan et al. 2011).

Dispersals into eastern Asia

The earliest direct evidence for a hominin presence in eastern Asia comes from central
Java, where Lower Pleistocene hominins from Sangiran, with an age of more than
1.5 mya, have been assigned to Homo erectus (see chapter 6). The first hominins in Java
are comparatively robust. The Homo erectus type specimen from Trinil represents a
more evolved stage and could possess an age of more than 1 mya (Larick et al. 2001).
H. erectus persisted and evolved in Java until the Upper Pleistocene. Immigrations into
Java were limited by the alternating drowning and exposure of the Sunda Shelf, linking
the Southeast Asian mainland with the Greater Sunda islands. Hominin occurrences
are linked to the emergence and consolidation of an Early to Middle Pleistocene fauna
characterized by the occurrence of the proboscidean genus Stegodon. This fauna indi-
cates habitats which were more open and less forested than at present.

For the wide area between East Africa, the Caucasus, and Java, fossil evidence for
the earliest hominins is absent. Relations between the Dmanisi and Javan hominins
are not straightforward, given the small size of the Dmanisi individuals — those from
Java are particularly large and robust. The hominins from Java may thus result from
an independent dispersal out of Africa, perhaps across the mouth of the Red Sea and
through the Arabian peninsula. With his “Savannahstan” hypothesis, Robin Dennell
(2010) provides a model for hominin dispersal out of Africa and into Asia that reflects
patterns of climate change and corresponding environmental shifts. Dennell postulates
a uniform type of grassland environment that stretched from northern Africa to
central Asia around two million years ago, and this could have supported hominin
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dispersals out of Africa. However, both the uniformity of the environment and the
suggested close link between hominins and grasslands are contentious.

In China, hominins were present from 1.2mya onwards, with the oldest so far
identified coming from Gongwangling and Chenjiawo in Lantian district, Shaanxi
province. The specimens have been attributed to Homo erectus. Previously discussed
potential hominin specimens from Longgupo with an age of 1.9 mya have now been
reassigned to a fossil ape species. It has recently been suggested that the spread of Homo
erectus to China was associated with the high-latitude northern Chinese Mammuthus/
Coelodonta fauna (Ciochon 2010), rather than the subtropical Stegodon/Ailuropoda
fauna. The boundary region between both of these faunas lay in central China and
shifted north and south with climatic change (Tong 2007).

Dispersals into Europe

Earliest evidence for the presence of hominins in Europe comes from Atapuerca in
northern Spain, where the oldest specimen (a hominin mandible) comes from Sima
del Elefante, with an age of 1.2 to 1.1 mya. Larger samples come from Gran Dolina,
dated to 780kya, and Sima de los Huesos, with an age of 600kya. The older hominins
have been attributed to Homo antecessor, the younger to Homo heidelbergensis. Prior
to 1 mya, the hominin presence in Europe was restricted to the Mediterranean region,
in accordance with contemporary archaeological evidence from Algeria, Morocco,
France, Italy, and Israel. It is still not clear whether Homo antecessor arrived in Spain
separately from H. heidelbergensis. However, Leroy and her colleagues (2011) assume
that ancient hominins could only have survived in Europe during transitions from
glacial to interglacial periods, with full glacials being too cold for them and the inter-
glacial to glacial transitions too heavily forested. Faunal data presented by Kahlke and
his colleagues (2011) confirm mild temperatures and a low degree of seasonality at
early hominin sites in Europe, but the region north of the Alps was not colonized by
Homo heidelbergensis until 800kya (Parfitt et al. 2010), and evidence from here prior
to 150kya is limited to warm interglacial periods.

Conclusions

The undisputed evidence for early hominin dispersals prior to the emergence of Homo
sapiens can be summarized in three brief statements. The hominin lineage originated
from the African continent. Early representatives of the genus Homo left the African
continent and colonized Eurasia. According to current evidence from fossil discoveries
and stone artifacts, this first “out of Africa” dispersal happened around 1.8 mya. These
brief statements set the stage for many regional expansions and retreats, which
depended to some extent on the multiple ways in which hominins related to their
respective habitats. For instance, detailed reconstructions of African habitats have
revealed previously unrecognized dispersals of early hominins within that continent.
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Links, corridors, and barriers between environments in eastern and southern Africa
are beginning to emerge, and provide exciting perspectives for further research. The
initial out-of-Africa event around 1.8 mya represents an enormous expansion over the
prior hominin distribution, involving migrations that somehow circumvented sea
straits and mountain chains and reached latitudes up to 45°N in Asia. This latitudinal
barrier was only overcome much later by Homo sapiens.

SEE ALSO: 3 Hominin migrations before Homo sapiens: Out of Africa — how many times?;
6 Pleistocene migrations in the Southeast Asian archipelagos

Note

1 To which should be added the recently announced A. sediba from Malapa cave near Sterk-
fontein, dated to just under 2mya (Pickering et al. 2011). (Ed.)
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