Fig. 5.6 Three alternative extinction mechanisms are illustrated by the sequence of panels. Time advances from the top panel downwards, as indicated by the arrow. As time advances the climate of the geographical area represented by the rectangle changes progressively. This climate change impacts upon the location and/or extent of the geographical area within which each species’ climatic requirements/tolerances are met. These areas are represented by the ellipses that are shaded if the species is occupying them and empty with a dashed outline if the species is absent. Species A (green) experiences a progressive and severe reduction in its potential range from time t to time t+3, followed by an increase at times t+4 and t+5. The extreme reduction of its range at time t+3, however, renders it extremely susceptible to stochastic extinction as a consequence of extreme environmental events or random population fluctuations; thus it has become extinct before the subsequent increase in its potential range at time t+4. Species B (red) experiences progressive but less severe range reduction from time t to time t+3. However, at time t+3 a second discrete area of potential range becomes available in a different part of the overall geographical space. By time t+4 the original component of the potential range has disappeared; the new component, however, has increased in extent and does so again at time t+5. The species nonetheless becomes extinct because it is unable to achieve the long-distance dispersal necessary to cross the spatial discontinuity between the two component parts of its potential range at time t+3. Species C (blue) experiences a progressive but moderate range reduction from time t to time t+2. At time t+3, however, no part of the geographical space offers climatic conditions that satisfy its requirements/tolerances and it thus has no potential range. Although suitable conditions are once again available at time t+4 and the area of its potential range increases once again thereafter, it has become extinct at time t+3 as a consequence of the temporal discontinuity in its potential range.

