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Abstract

Climate-driven = environmental change  is
reshaping physiological stability and life-history
trajectories across ecosystems. This talk presents a
conceptual framework linking energetic allocation,
physiological  organization, and  life-history
trajectories across biological scales. Biological
functions respond asynchronously to environmental
fluctuations, reflecting differences in sensitivity and
buffering capacity across biological systems and life
stages. Laboratory experiments, physiological
assays, and ecological reconstructions are integrated
using marine organisms as model systems.
Asynchronous physiological responses may reveal
stage-specific  functional prioritization under
environmental perturbation and help predict life-
history reorganization under environmental change.
This framework aims to connect physiological
mechanisms with ecological forecasting. The
ultimate goal is to identify general energetic rules
underlying resilience, vulnerability, and future life-
history trajectories under ongoing environmental
change.
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