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676 EFFECTS OF CHANGES IN CLIMATE  [Cm XLIIL

tions by barriers of land, than are the terfestrinlhby the occr:;n: Add
to this, that the temperature of the ocean 1s much more untlorm th_:m
that of the atmosphere investing the land; so that we may easily
suppose that most of the testacea, fish, ﬂnd. otllel:fcl:;.sses, might pass
from the equatorial into the temperate regions, 1 the mean tempe-
rature of those regions were transp?s?d, .although ) §econd uxpatrm_,-
tion of these species of tropical_orlgm into the arctic and antarctic
circles would probably be impossxb%e. .

On the principles above explained, if we f'ou.l?d that at some
former period, as when, for example, our carb.omfcx.-ous strata were
deposited, the same tree-ferns and other plants inhabited the regions
now occupied by Europe and Van Diemen’s Land, we s}mul.d suspect
that the species in question had, at some antecedent period, inhabited
lands within the tropics, and that an increase of the mean annual heat
had caused them to emigrate into both the temperate zones. There
are no geological data, however, as yet obtained, to warrant the
opinion that such identity of species existed in the two Lemispheres
in the era in question.

Let us now consider more particularly the effect of vicissitudes of
climate in causing one species to give way before the increasing
numbers of some other.

‘When temperature forms the barrier which arrests the progress
of an animal or plant in a particular direction, the individuals are
fewer and less vigorous as they approach the extreme confines of the

geographical range of the species. But these stragglers are ready
to multiply rapidly on the slightest increase or diminution of heat
that may be favourable to them, just as particular insects increase
during a hot summer, and certain plants and animals gain ground
after a series of congenial seasons.

In almost every district, especially if it be mountainous, there are
a variety of species the limits of whose habitations are conterminous,
some being unable to proceed farther without encountering too much
heat, others too much cold. Individuals, which are thus on the
borders of the regions proper to their respective species, are like the
outposts of hostile armies, ready to profit by every slight change of
circumstances in their favour, and to advance upon the ground occu-
pied by their neighbours and opponents.

The proximity of distinct climates produced by the inequalities of
t!le e:.u'th's surface, bring species possessing very different coustitu-
tions into such immediate contact, that their naturalizations are very
speedy whenever opportunities of advancing present themselves.
M-uny insects and plants, for example, are common to low plains
Wwithin the arctic circle, and to lofty mountains in Scotland and other
parts of Europe. If the climate, therefore, of the polar regions were
transferred to our own latitudes, the species in question would
immediately descend from these elevated stations to overrun the
low grounds. Invasions of this kind, attended by the expulsion of
the bre-occupants, are almost instantaneous, beenuse the change of
temperature not only places the one species in a more favourable
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