[bookmark: _Hlk211332197][bookmark: _Hlk210119495][bookmark: _Hlk211333401][bookmark: _Hlk211336343]Continuity and Discontinuity
[bookmark: _Hlk218619547][bookmark: _Hlk218619227]Leibniz wrote that “nature does not make jumps” (1). Latin did not suddenly become Italian. At every generation, children communicated successfully with their parents while small innovations accumulated over time. There is no bright line where one generation spoke Latin and the next generation spoke Italian. These are categories we impose retrospectively on continuous linguistic drift. If we could hear every generation speak, we would find no moment where one language ended and another began, only gradual transformation through viable intermediate.
[bookmark: _Hlk218619820][bookmark: _Hlk211335836][bookmark: _Hlk211336543]Many OOL models assume jumps between prebiotic chemistry and biology. In some models, chemistry produced RNA or proto-RNA, which then abruptly initiated biological evolution. This model assumes a jump that conflicts with the principle of continuity (1-4), which holds that transitions such as the origins of life must arise through modest, sequential, contingent, and opportunistic steps. Continuity implies the existence of many intermediates combining features of chemistry with features of biology. It suggests that molecular systems once existed exhibiting partial biological capabilities: messy rather than homogeneous chemistry, stochastic rather than deterministic information transfer, oligomers rather than polymers, non-replicative inheritance, catalysis without substrate specificity, entanglement without biochemistry, assembly with low fidelity, and imperfect template recognition. The continuity principle suggests that the emergence of life is best conceived as a continuum, a gradual weaving of chemistry into biology.
[bookmark: _Hlk220531772]The appearance of time compression of the distant past can give the impression of discontinuity. The proliferation of lactose tolerance in northern Europe is an example. Over the broad timeline of human evolution the rise of lactose tolerance seems instantaneous. The −13910*T allele rose to high frequencies in Northern European populations over roughly ~5,000–9,000 years (~200–350 generations). If you were sampling Northern European populations every generation (~25 years), you might see allele frequency increasing by perhaps ~0.5–1% per generation on average, depending on starting frequency and selection strength. That would look like noise in short-term surveys. So the rise of lactose tolerance follows the continuity principle.
[bookmark: _Hlk220532428]Acute environmental forcing can appear to break continuity. The Chicxulub impact, which eliminated non-avian dinosaurs, was essentially instantaneous as a physical event. Much of the associated extinction occurred very rapidly. However, evolution remained continuous before, during, and after the impact. The abrupt removal of dominant clades created an ecological discontinuity — a sudden opening of niche space and a sharp remodeling of the selective landscape. The basic evolutionary mechanisms, however, did not change. Mammalian diversification proceeded through incremental changes in allele frequencies, accumulation of mutations, and phenotypic variation acted upon by selection and drift. What changed was the availability of ecological opportunities and the rate of evolution. The post-Chicxulub adaptive radiation was not a discontinuous evolutionary leap, but continuous evolution operating in a dramatically altered environment. Evolutionary continuity survives environmental discontinuity.
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