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From Populations to Species

* However great may be the area of land (or water) within which a
particular species is found, it is not present everywhere there.

* Any area is a patchwork quilt of differing environments.

* As a result, the species is broken up into many individual
populations that are separate from one another.

* no two patches of woodland, no two freshwater ponds, will be
absolutely identical, even if they lie in the same area of country.



* Each population independently responds to the particular
environmental changes that take place in its own location.

* The response of each population dependents on the particular
pattern of new mutations and of new genetic combinations that
have taken place within it.

* Each population will therefore gradually come to differ from the
others in its genetic adaptations.

* Provided that the barriers between the two populations are great
enough to prohibit genetic exchange between them, the foundations
for the appearance of a new species have now been laid.



* If two such divergent populations should meet again when the
process of divergent adaptive change has not gone very far, they
may simply interbreed and merge with one another.

* If they have become significantly different in their adaptations, they
may still be able to mate and have fertile offspring, known as hybrids;
these are likely to have a mixture of the characters of their two
parents.



Isolating mechanisms

 evolution will then favour the appearance of any characteristics that
reduce the likelihood of hybridization:

1) systems that prevent mating between related species from taking
place, Pre-mating isolating mechanismes.

2) systems that lead to reduced fertility if such mating does take place,
Post-mating isolating mechanismes.



Pre-mating isolating mechanisms

* In the case of Darwin’s finches, related species recognize one another
because they have different songs, and they do not mate with an
individual that sings the ‘wrong’ song.

 Sometimes the preference for the mating site may
differ slightly. For example, the North American toads
Bufo fowleri and Bufo americanus live in the same
areas but breed in different places




Pre-zygotic Isolating Mechanisms
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* However, where the group
concerned is rapidly evolving,
such pre-mating barriers may
not have had sufficient time to
become effective.

* in ducks, where colour pattern
and behaviour are the
pre-mating barriers, 75% of
the British species are known
to hybridize.
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Post-mating isolating mechanisms

* if pollen of another species does reach the stigma of a flower, in many
cases it is unable even to form a pollen tube because the biochemical
environment in which it finds itself is too alien. It cannot therefore
grow down to fertilize the ovum.

 Similarly, in many animals the spermatozoa of a different species
cause an allergic reaction in the walls of the female genital passage,
and the spermatozoa die before fertilization.



Post-zygotic Isolating Mechanisms Examples
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Overcoming the Barriers

* The British Isles, for instance, lie within the geographical range of
about 220 species of birds, but a further 50 or 60 species visit the
region as casual vagrants. These birds do not breed in Britain, but one
or two individuals are seen by ornithologists every few years.

i.e. Many of these accidental arrivals in Britain have their true home in
North America, such as the ring-necked duck (Aythya collaris), a few of
which are seen every year,




Overcoming the Barriers — when travelers become
permanent established -

» Collared dove (Streptopelia decaocto) represents
perhaps the most dramatic natural change in
distribution recorded for any vertebrate in recent
times.

» Since its introduction to the Bahamas in 1974, the
collared dove has also spread rapidly through
North America

* It is unlikely that the collared dove would have
been able to take advantage of these changes
without a change in its own genetic make-up,
perhaps a physiological one permitting the species
to tolerate a wider range of climatic conditions or
to utilize a wider range of food substances




Sensitive landscape areas

Spreading pathway

* Corridor: a wide variety of interconnecting habitats, so that the
majority of organisms found at either end of the corridor would find
little difficulty in traversing it.

* The two ends would therefore come to be almost identical in their
biota (the fauna + the flora); for example, the great continent of
Eurasia that links western Europe to China has acted as a corridor for
the dispersal of animals and plants.




Spreading pathway

* Filter: a region may contain a more limited variety of habitats, so that
only those organisms that can exist in these habitats will be able to
disperse through it.

* i.e. Peculiar tropical lowlands of Central America provide a good
example. Not all types of animal and plant are able to traverse this
type of terrain.




Spreading pathway

» Sweepstakes route: areas completely surrounded by totally different
environments, so that it is extremely difficult for any organism to
reach them.

* i.e. Islands, the specially adapted biota of a high mountain peak, of a
cave or of a large

* The chances of such a dispersal are therefore extremely low, and
largely due to chance combinations of favourable circumstances, such
as high winds or floating rafts of vegetation.




Sweepstakes Routes

Sweepstakes dispersal refers to the crossing of barriers by rare,
chance events. Such events, while highly unlikely in the short term,
are likely, even probable, over the long term.

-Your text tells of 15 green iguan
that were rafted 200 miles acros
Caribbean as a result of Hurrica
Luis and Marilyn in 1995.

In essence, they got lucky. The
won the “sweepstakes”
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Figure 1| By raft from Africa. On the evidence of molecular systematics, ancestors of the four endemic
groups of placental mammal colonized Madagascar in single, separate events — lemurs 60-50 Myr
ago, tenrecs 42-25 Myr ago, carnivorans 26-19 Myr ago and rodents 24-20 Myr ago’. Ali and Huber’s
ocean-current modelling studies' support Simpson’s hypothesis® that they came by sea, on large

rafts of vegetation. Examples of extant groups thought to have been unable to cross the Mozambique
Channel in this way include elephants, zebras, antelopes and apes.
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Climatic Relicts

Animals widely distributed in the past and today restricted in smaller areas called
climatic relicts.

The Northern Hemisphere has an interesting group of glacial relict species

Many species that were adapted to cold conditions at that time had distributions to
the south of the ice sheets almost as far as the Mediterranean in Europe.

Now that these areas are much warmer, such species survive there only in the coldest
|olaces (high altitudes in mountain ranges) and the greater part of their distribution
ies far to the north in Scandinavia, Scotland or Iceland

In some cases, species even appear to have become extinct in northern regions and
are represented now only by relict populations at high altitude in the south, such as
in the Alpine ranges.

Thfe places where relicts have managed to survive through a time of stress are called
refugia



Springtail Tetracanthella
arctica (Insecta,Collembola).

e common in the soils of Iceland and Svalbard, and
it has also been found further west in Greenland
and a few places in Arctic Canada.
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Displaced dung beetle

One very remarkable example of a glacial relict is the
dung beetle spedes Aphodius holderen (Figure 2.22).
This beetle is now restricted to the high Tibetan plateau
(30005000 m), and its southern limit is the northern
siopes of the Himalayas. In 1973, G. Russell Coope, of
London University, found the fossil remains of at least
150 individuals of this species in a peaty depaosit from a
gravel pit in southern England [28]. The deposit dated
from the middie of the last glaciation. Subsequently 14
sites have yielded remains of this species in Britain, all
dated between 25 000 and 40 000 years ago. Evidently,
A, holdereri was then a geographically widespread
spedies, possibly ranging right through Europe and Asia,
but cimatic changes, especially the warmer conditions
of the last 10 000 years, have severely restricted the
availability of suitable habitats for its survival. Only the




Lousitanian species (example
of disjunct distribution)

e disjunct distribution pattern between Spain
and Portugal and the west of Ireland

Kerry slug (Geomalacus maculosus)

Flgure 2.24 Distribution of the Kerry slug in western Europe,
Like the strawherry tree, it is a Lusitanian species that 18 likely wo
have spread north following the retreat of the glaciers some 10 000
years ago, assisted by much lower sea levels at that time. Rising
sea levels have now obliterated any intervening populations.
Adapted from Beebee [31].



* The western gorilla (Gorilla gorilla) is
found in an area of lowland tropical
rainforest in the extreme west of tropical
Africa. 2 subspecies: Gorilla gorilla gorilla
(west of its range), and Gorilla gorilla
diehli (eastern side of the range).

* The eastern gorilla (Gorilla beringei), 2
subspecies: Gorilla beringei beringei in the

. . . . o ° Flgure 2.25 Distribution map of the gorilla (Gorilla
m O U nta I nS, a n d GOI’I//G berln gE'l grauerl I n species|, 2 mammalian genus with a disjunct distribution.
The two populations are now regarded as distinct species:
the ea Ste rn IOWIa N d fO rest Gorilla porilla, the western lowland gorilla, and Gorilla

beringei, the eastern porilla, which consists of two
subspecies, the mountain gorlla (G, b beringed) and the
eastern lowland gorilla (G b, graueri].



