[bookmark: _Hlk211332197][bookmark: _Hlk210119495][bookmark: _Hlk211333401][bookmark: _Hlk211336343]Continuity and Discontinuity
[bookmark: _Hlk218619227][bookmark: _Hlk218619547]Leibniz wrote that “nature does not make jumps” (1). New York City is a good example. NYC was not built at once. It emerged through a long sequence of modest, contingent, and opportunistic changes. Early settlements coalesced into villages, villages expanded into towns, towns developed into a city, and the city gradually became a megacity. At every stage, older structures were not incorporated and repurposed. Footpaths became roads, roads became paved streets, streets acquired rails and tunnels, and tunnels carried subways. Water, power, sanitation, commerce, governance, and communication systems were layered incrementally. No single step created “New York.” Instead, New York arose from the continuous accumulation of partial systems, each incomplete on its own, but collectively forming a coherent, functional whole.
[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.
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