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Outline of the work:

Prof. Gen Suwa is a biological anthropologist and paleoanthropologist who has considerably contributed
to the understanding of human evolution through the discovery and analysis of fossil human remains and
associated contextual evidence. His most notable contribution is the elucidation of the earliest stages of
human ancestry via the discovery and analysis of the 4.4 million-year (Ma)-old Ardipithecus ramidus and the
nearly 6-Ma-old but more fragmentary Ardipithecus kadabba fossils. Other major works include the discovery
and naming of the 8-Ma-old African great ape Chororapithecus abyssinicus, the establishment of the timing
of the split between the Homo and the robust Australopithecus lineages, the dating of the earliest Acheulean
stone tools to 1.75 Ma, and various studies on more recent Pleistocene and Holocene fossil and skeletal
materials.

Between the 1980s and 1990s, Prof. Suwa has led the comparative analysis of Australopithecus and early
Homo, particularly regarding dental fossil records spanning a period between 4 and 1 Ma. Importantly, his
work is internationally recognized as the standard for the period between 3 and 2 Ma, which is crucial for the
understanding of the emergence of the genus Homo and its subsequent evolutionary trajectories. Suwa’s work
on the dentition contributed significantly to the elucidation of the evolution of the earliest Australopithecus
species from the more primitive Ardipithecus ramidus by 4.2 Ma, which then largely evolved as a lineage
with considerable populational variation and finally split into two clades just after 3 Ma. His work identified
the earliest definitive record of the specialized robust Australopithecus clade at 2.7 Ma. His work
demonstrated that the lineage ancestral to the genus Homo can be traced back to 2.7-2.8 Ma but did not
exhibit the derived features characteristic of the genus (associated with the increased neurocranial size or a
trend toward reduced masticatory apparatus) until after 2.4 Ma. Considering the period after 2.3 Ma, Prof.
Suwa has consistently supported the hypothesis that the transition from the early Homo species to Homo
erectus occurred largely in a unilineal mode between 2 and 1.6 Ma ago.

In the early 1990s, by surveying Ethiopian rift valley, Suwa and his colleagues discovered a new
paleoanthropological research area, unknown until that moment (Nature, 1992). They named the fossiliferous
sediments the Konso Formation and found it rich in fossils and artifacts belonging to a period between 2 and
1 Ma ago. This site is now recognized as one of the most informative sites about Africa from this period.
Based on the systematic annual field and laboratory investigations, particularly between 1993 and 2003, Prof.
Suwa and his colleagues established a detailed chronological sequence of the Konso Formation and the co-
occurrence of Australopithecus boisei and H. erectus species at 1.4 Ma (Nature, 1997). Most importantly,
they documented the emergence and development of the Acheulean lithic technology (hand axes and related
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stone tools) and the associated patterns of faunal change and paleoclimatic indicators. Contrary to previous
assumptions, Suwa’s research demonstrated that the Acheulean extends back to 1.75 Ma, which is broadly
simultaneous with the transition from H. habilis sensu lato to H. erectus (PNAS, 2013). This suggests that a
major change in subsistence and adaptive strategies occurred during this transition and was accompanied or
driven by technological innovation. They also documented the tempo and mode of lithic technological
development between 1.75 Ma and less than 1 Ma ago and revealed that a second event of technological
innovation occurred prior to 0.8-0.9 Ma, which is relevant to the transition from H. erectus to H.
heidelbergensis sensu lato. His work on the early Acheulean is recognized as significant for the understanding
of the coevolution of tool use/manufacture, language/symbolic capacities, and neurological function.

Between 1990 and 1992, Suwa participated in field research at the Middle Awash area (field research led
by Berhane Asfaw and Tim D. White) and discovered the first fossil that was later named as Ardipithecus
ramidus, arguably one of the major breakthroughs in the history of paleoanthropology. Prof. Suwa’s field
discovery led to further discoveries of a total of 17 specimens by 1993/94, based on which a new genus and
species, Ardipithecus ramidus, was named (Nature, 1994). This was the oldest known species of the human
ancestor at the time and was suggested to be substantially more primitive than any known Australopithecus
fossil or other human ancestors. In the Middle Awash area, following the discovery and naming of
Ardipithecus ramidus, other important fossils were discovered and reported. Prof. Suwa was one of the
primary researchers that undertook the comparative analysis and interpretations of these fossils, which
included the following, in order of publication:

2.5-Ma-old new species, Australopithecus garhi, a candidate ancestor of Homo (Science, 1999);
160,000-year-old, earliest important fossil cranium of Homo sapiens from Herto (Nature, 2003); nearly 6-Ma-
old teeth of Ardipithecus kadabba (Science, 2004); and the earliest Australopithecus fossils, Australopithecus
anamensis, considered to be 4.2 Ma old (Nature, 2000).

Prof. Suwa’s most notable contribution to paleoanthropology is his extensive and thorough comparative
analysis of Ardipithecus ramidus, which resulted in a series of papers on the paleobiology of the species (eight
of nine papers designated the “breakthrough of the year;” Science, 2009). Prof. Suwa performed the bulk of
the analysis of the dentition and skull of Ardipithecus ramidus as well as of the key aspects of the postcranial
skeleton, particularly involving micro-CT data. Most importantly, Prof. Suwa and his colleagues revealed that
Ardipithecus represents a novel step in the human evolution, distinctly primitive compared with
Australopithecus (and Homo) characteristics. Ardipithecus ramidus was shown to be a forest- to woodland-
adapted species that combined considerable arboreal capacities with a transitional form of terrestrial
bipedality. It had a more omnivorous and probably search-intensive dietary adaptation, which was not
observed in modern apes. With low levels of body and canine size dimorphisms indicative of reduced male
aggression, Ardipithecus ramidus is inferred to have had a reproductive strategy and social structure that was
unique among modern apes. Furthermore, despite the comparatively small genomic differences between
chimpanzees and humans, Ardipithecus ramidus was found not to converge phenetically toward the
chimpanzees or other modern apes. This suggests that the common ancestor of humans and apes was unlike
any of the modern apes, in contradistinction to the perception of a chimpanzee-like ancestry. These insights
have led to the hypothesis that, from an ancestral ape species more generalized than any modern form, the
gorilla, chimpanzee/bonobo, and human lineages each specialized in their own ways, with the human lineage
acquiring terrestrial bipedality and reduced male canines and aggression prior to 6-7 Ma.

The hypothesis of a non-modern-ape-like common ancestor in turn leads to the deep divergence
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hypothesis of human and modern ape developments. Although these conclusions should be further tested by
examining 12- to 7-Ma-old fossil records from Africa, such fossil assemblages have been, to date, extremely
scarce. Prof. Suwa has significantly contributed to bridging this gap in our knowledge by discovering and
analyzing the 8-Ma-old C. abyssinicus and associated fauna (Nature, 2007 and 2016). Prof. Suwa considers
Chororapithecus a primitive member of the gorilla clade, and his ongoing work is recognized as the only sub-
Saharan African project that directly addresses the hypothesized period of the human and chimpanzee split.

Prof. Suwa has also contributed to the understanding of more recent phases of human evolution,
particularly regarding the relationships and skeletal biology of the Late Pleistocene and Holocene populations
of the Japanese archipelago. His findings clarified some aspects of the chronology and morphology of the
Latest Pleistocene Minatogawa skeletal remains from Okinawa Island. He has also promoted new field work
and discoveries at Okinawa Island, showing the establishment of maritime adaptation in the Japanese
archipelago as early as about 30,000 years ago (PNAS, 2016). Suwa has also performed important studies
examining the skeletal growth series of the Holocene Jomon people and participated in the first collaborative
study on the nuclear DNA of the Jomon people.
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