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Core question
How did common descent and natural selection transform biological diversity from a fixed
catalogue into a historical pattern produced by branching descent and differential survival
and reproduction?

Historical and evolutionary context
Naturalists had accumulated vast collections, comparative anatomy, fossils and
biogeographic observations. Breeders demonstrated that populations could change under
selection, and geology had made deep time scientifically plausible. Yet species were still
often organised within frameworks that treated their basic forms as fixed or separately
created.

What could communities know before this transition?
People had long bred plants and animals selectively and recognised inheritance, variation
and adaptation. Naturalists could classify similarities and differences among organisms. The
limitation was a coherent historical mechanism connecting variation within populations to
divergence, adaptation, extinction and the nested similarities seen across species.

What changed?

Common descent reorganised classification
Charles Darwin and Alfred Russel Wallace independently developed natural-selection
explanations in the 1850s. Their joint 1858 presentation and Darwin's On the Origin of
Species in 1859 argued that species are populations with histories, not immutable natural
kinds. Similarity became evidence of genealogical relationship as well as descriptive
resemblance.

Selection linked ecology to population change
Heritable variation combined with differential survival and reproduction provided a
mechanism by which population composition could shift over generations. Darwin drew
heavily on artificial selection, biogeography, ecology and the struggle over limited resources.

A tree replaced a ladder
Common descent implied branching rather than a single progressive scale. Extinction was
normal in the history of life, and living species were not rungs toward a predetermined
endpoint. This was a profound change in explanatory architecture even before heredity
mechanisms were understood.

Why could this capability emerge?
Global collecting networks, colonial voyages, museums, taxonomy, breeding practice,
Malthusian population arguments and deep-time geology all contributed. Wallace's fieldwork
in the Malay Archipelago was especially important. The same imperial networks that
expanded biological evidence also depended on unequal power, extraction and often
uncredited local knowledge.

What later forms of knowledge did it enable?
Evolutionary reasoning became foundational in biology, biogeography, palaeontology and
ecology. Later integration with genetics created population genetics and the modern
evolutionary synthesis, while molecular biology supplied independent evidence of common
descent.

New limits and risks
Natural selection is not a licence to treat every trait as an adaptation or every historical
outcome as optimal. Nineteenth- and twentieth-century actors also misapplied evolutionary
language to human hierarchy, racism, eugenics and social policy. Such political programmes
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are not consequences required by evolutionary biology and must not be naturalised by
scientific vocabulary.

What changed in the architecture of knowledge?
Biology acquired historical explanation by branching descent. Present form could be
explained by population processes acting across deep time, with contingency, extinction and
divergence replacing fixed essences as central organising concepts.

Loss, exclusion and uncertainty
Darwin and Wallace were not the first people to imagine species change, and their work
depended on collectors, breeders, Indigenous guides and correspondents across global
networks. Wallace's independent role must remain explicit. The inheritance problem was
unresolved: Darwin lacked Mendelian genetics, and early evolutionary theory contained
mechanisms later rejected or revised.

Dependency map
INDIRECT ← PIO-010 Animal domestication and pastoral knowledge
INDIRECT ← PIO-060 Geology and deep time
PARALLEL → PIO-068 Mendel and statistical regularity in heredity
INDIRECT → PIO-087 DNA and molecular heredity
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