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Journal club topics:



The final biogeographical step towards the appearance of a new species occurs when 
hybrids between the two independent populations are found only along a narrow 
zone where the two populations meet.

although continued interbreeding within this zone can produce a population of 
hybrids, these hybrids cannot compete elsewhere with either of the pure parent 
populations.

Nevertheless, 25% of plant species and 10% of animal species are known to hybridize, 
and the number of cases known in animals is growing rapidly.



where a species has been extending its range and, in the process, has had to adapt to 
new environments, we can see the resulting pattern of evolutionary change laid out 
on the landscape as a pattern of biogeography. 

In a few cases, the end-products of that process have come into contact and 
demonstrated the extent of the genetic change by refusing to mate with one another: 
they have evolved into separate species, known as ring species.



Ensatina oregonensis living in 
Washington State and Oregon, 
which spread into northern 
California, 
where it formed the new species 
Ensatina eschscholtzii. 
As this species continued to 
spread southward, encircling the 
hot lowlands of the San Joaquin 
Valley, it developed populations 
with different genetic 
constitutions.
One result of this was that the 
populations had different colour 
patterns.
because these populations were 
able to interbreed with one 
another, they were recognized as 
separate subspecies of the single 
species E. eschscholtzii (E. e. 
picta, E. e. platensis etc.).



There is no general rule as to the length of time that it will take for the descendants of one 
original species to diverge so far from one another in their genetic constitution that they 
have become separate species. 
The most important factor in determining the rate of genetic change is the speed at which 
the environment changes. If it changes rapidly, the organism must also change rapidly or else 
become liable to extinction. 
But the rate at which an organism can respond is also dependent on population size. 
In a small population, the random effect of genetic drift may by chance produce a new 
mixture of genetic characteristics that match the new requirements of the environment.
This is less likely to happen in a larger population, where the sheer size of the gene pool 
makes rapid evolutionary change of this kind less likely.



Sympatry versus Allopatry
In all the examples considered so far, it has been assumed that the divergence 
between the populations as they evolved into separate species took place in isolation 
from one another, a situation known as allopatric speciation (from Ancient Greek 
ἄλλος (állos) 'other', and πατρίς (patrís) 'fatherland’) .

new species can also arise by sympatric speciation, within the area of distribution of 
the ancestral species.





- Genetic mechanisms for post‐mating isolation 
are frequently weak or absent in these fishes

‐ they are mainly brightly coloured and it is 
present evident dimorphism.

‐ The waters of the lake contain suspended 
particles that absorb particular wavelengths of 
light. As a result, blue colours that are clearly 
visible in the surface waters become increasingly 
unclear at greater depths, where red colours 
instead are more visible.

‐ in fish that live close to the surface, where blue 
is more visible, the fish themselves are blue and 
their visual pigment is more sensitive to that 
colour. In those that live at greater depths, 
where red is more visible, the fish are red and 
their visual pigment is more sensitive to that 
colour.

https://doi.org/10.1038/nature13726



As long as the rate of change in the relative 
visibility of the colours changes gradually with 
depth, these differences in the environment and in 
the genetics and mating preferences of the fish are 
sufficient to keep the different populations 
genetically separate.

where there is a more rapid change in relative 
visibility, so that the two populations encounter 
each other more frequently, they interbreed with 
one another, forming a single population within 
which both types of visual pigment are to be 
found.

This type of evolutionary change, associated with 
differences in the sensory systems and behaviour, 
has been called sensory drive



The fish need good visibility in order for the females to be able to see the colour of male 
that they prefer, but recent changes in their environments are making this more and more 
difficult. 

Because of increasing human activity around Lake Victoria, nutrients and silt are draining 
into the lake from
surrounding farmland, together with sewage from urban settlements, 

causing turbidity and poor light penetration in the waters. 

Human activity could thus bring the diversification of fish in this lake 
to a halt



Darwin’s finches
Two types of Geospiza fortis, with different beak sizes, live alongside one another. 
They prefer to mate with individuals with a similarly sized beak, and genetic 
analyses show that there is reduced genetic flow between the populations of the 
two types, which also have different songs.

these finches are descended from a flock

of South American finches that entered the

Islands 2–3 million years ago and evolved 

into 15 different species belonging to five

different genera.



1983: the year of the strongest 20th‐century El Niño event; the rainfall was 10 times the previously known maximum. 
The island was drenched, and its plants grew rampantly – by June, the total mass of seeds was almost 12 times greater 
than in the previous year. 

This time, small soft seeds predominated – they formed up to 80% of the total mass of seeds, up to 10 times more than
the previous maximum.

By June, there were more than 2000 ground finches on the island, the numbers of G. fortis having increased by more
than four times. 
984 there was only 53 mm of rain, and in 1985 only 4 mm. 

Now there was a new episode of drastic selection, but in the opposite direction from that which had followed the
drought of 1973. Now it was selecting smaller birds, with smaller beaks, more suited to eating the plentiful smaller 
seeds.



the periods of change took 
place in several lineages at 
about the same time suggests 
that they were the result of 
external events that affected 
all of them, rather than 
resulting from some inherent 
evolutionary mechanism



1950: German taxonomist Willi Hennig: 
the cladistic method








