The journal article, "A synthesis of the theories and concepts of
early human evolution® (2015), presents a comprehensive
fraomework for understanding how environmental changes in East
Africa drove hominin speciation, dispersal, and physical
development.

1. The Pulsed Climate Variability Fromework

The central theme of the paper is a new consensus that East
Africa’'s unique geology and climate created a highly
variable environment.

e Definition: The hypothesis suggests that long-term drying in East

Africa was punctuated by short, alternating periods of extreme
humidity and aridity.

Mechanism: Driven by the Earth's eccentricity cycle (every 400 or
800 kyr), large deep lakes would ropidly appear across the Rift
Valley and then disappear.

Evolutionary Impact: These rapid environmental ‘pulses” are
proposed as the primary drivers for hominin speciation, the
expansion of brain size (encephalization), and migrations out of
Africa.

2. Stages of Hominin Evolution

1.

The authors divide the fossil record into four main stages,
noting that nearly all early specimens for each genus were
found within the East African Rift System:

Proto-hominins (74 Ma). Includes Sahelanthropus, Orrorin, and

Ardipithecus. Notably, Ardipithecus ramidus evidence suggests
bipedality evolved in closed woodland/forest environments rather
thaon open savannahs.

Australopiths (approx. 4-2.7 Ma). Includes the Australopithecus

ond Paranthropus genera. A. afarensis (‘Lucy’) shows strong
adaptations for long-distance walking.

Genus Homo (2.5-1.8 Ma). The appearance of H. habilis and H.
erectus near the Plio-Pleistocene boundary. This period saw the



highest hominin diversity and the first major migrations into
Eurasia.

4. Modern Human Lineage (800 ka - Present). The appearance of H.

heidelbergensis (800 ka) aond anatomically modern humans
(approx. 200 ka).

3. Synthesis of Evolutionary Theories

The paper uses the pulsed climate framework to categorize
existing evolutionary theories based on how they respond to
climate stress:

e Aridity Hypothesis: Suggests speciation occurs primarily during
long-term trends toward dryness aond the expansion of the
savannah.

e Turnover Pulse Hypothesis: Proposes that acute climate shifts
drive adaptation, affecting specialists (who experience more
extinction and speciation) and generalists differently.

e Variability Selection Hypothesis: Argues that environmental
unpredictability itself selects for behavioral and ecological
flexibility.

e Red Queen Hypothesis: Suggests that in stable, productive
environments, evolution is driven by biotic competition between
species rather than climate.

e Social/Expensive Brain Hypotheses: Explore the benefits of
cognitive ability (social cohesion, resource control) versus the
high energetic costs and "obstetric dilemma" associated with large
brains.

4. The Turning Point: Homo erectus

The emergence of H. erectus represents a fundamental shift.
Beyond an 80% increase in brain size compared to earlier
australopithecines, this species exhibited a suite of



"flexibility” traits: delayed development, shortened inter-birth
intervals, shoulder morphology for projectile throwing, and
adaptations for long-distance running. This strategy of
increased flexibility allowed Homo to colonize novel
environments, while the contemporary Paranthropus species
adopted a strategy of habitat and dietary specialization.

Evolutionary Synthesis

A visual summary of the four stages of hominin evolution in the East
African Rift System, driven by pulsed climate variability.

7-4 Ma
Stage I: Proto-hominins
Sahelanthropus, Orrorin, Ardipithecus

Emergence of early bipedality within woodland and forest
matrices. This stage challenges traditional ‘savanna’
theories, suggesting walking evolved in closed habitats with

high water availability.

4 -2.5Ma
Stage lI: Australopiths

Australopithecus, Paranthropus
Transition to dedicated bipedality (e.g. "Lucy’). While brain size
remained small, body proportions and skeletal structures shifted

toward efficient long-distance walking.

2.5-18 Ma
Stage lll: Early Homo

H. habilis, H. erectus
A massive 80% increase in brain size. This turning point saw the
emergence of ecological flexibility, migration out of Africa, and a

distinct split between specialists (Paranthropus) and generalists



(Homo).

800 ka - Present

Stage IV: Modern Humans
H. heidelbergensis, H. sapiens

Final "step increases" in brain capacity. Anatomically modern
humans appear around 200 ka, marked by high social complexity

and global dispersal facilitated by continued climate pulses.
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