
Zoogeography
Lesson 12



The Heaven tree, 
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New emerging invasive species

The Asian hornet (Vespa velutina), introduced 
to western Europe in 2004, preys on other 
species of insect, particularly honey bees. This 
has led to major losses in honey bee colonies, 
decreasing beekeeping production and 
therefore impacting local economies. The 
species is also a threat to public health and 
incidences of anaphylactic shock due to people 
being stung have been reported. The full impact 
of the species invasion as as yet unknown.



Invasion

• The success of a species can, in part, be 
measured by its geographical distribution, 
and the ability to move into new areas.

• Introduced into Central Park, New York, in
1891. Since then, it has spread widely and
is now present throughout the United
States

• It has partially displaced the bluebird 
(Sialia sialis) and the yellow‐shafted 
subspecies of the northern flicker 
(Colaptes auratus).



Invasion



Invasion

• An example is the American grey squirrel (Sciurus carolinensis), which 
was introduced into the British Isles in the nineteenth century. 

• Between 1920 and 1925 the native red squirrel (Sciurus vulgaris) 
suffered a dramatic decline in numbers in Britain, largely due to 
disease.

! The invader must be able to survive the 
pressures of predation and parasitism in its 
new environment and to face biotic resistance 
of local populations.

Do not underevaluate the effects of an invader in a new 
ecosystem!!!



Alien and Invasive species



Invasion

• Eradication

• Biological control

• GMOs



What you can do

• When boating, clean your boat thoroughly before transporting it to a different 
body of water. 

• Clean your boots before you hike in a new area to get rid of hitchhiking weed 
seeds and pathogens. 

• Don’t move firewood (it can harbour forest pests like emerald ash borer). 
• Don't release aquarium fish and plants, live bait or other exotic animals into the 

wild. If you plan to own an exotic pet, do your research and plan ahead to make 
sure you can commit to looking after it. 

• Volunteer at your local park, refuge or other wildlife area to help remove invasive 
species. Help educate others about the threat. 

• Stay educated about emerging threats to native flora and fauna so that you can 
be as aware as possible about how to help combat these pests. 

• Report sightings of emergent species to the proper authorities to help monitor 
their spread and/or control efforts.



a quarter of a billion people around the 
world suffer from malaria each year.

https://www.nature.com/articles/nbt.4245
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Together, with better education and increased 
awareness



Has the diversity an influence on the stability of an 
ecosystem?

• Charles Elton who first proposed (in the 1950s) that a more complex and rich 
ecosystem should also be more stable, meaning that it was less prone to violent 
fluctuations such as those caused by epidemic disease or pest outbreaks

• a species in a diverse ecosystem is no less subject to fluctuations caused by 
unfortunate events, such as drought or disease, than is a species in a simple  
ecosystem.

• On the conservation side, the loss of global biodiversity that we are currently 
experiencing may well be affecting the functioning of the entire biosphere: i.e. In the 
field of agriculture, the use of multi‐cropping systems rather than single‐species stands 
can provide advantages in terms of both productivity and stability of the system, which 
is a particular concern in marginal areas, such as arid regions.



https://www.nature.com/articles/s41586‐023‐06400‐1

a, A timeline of major stressors (above the 
line) and environmental legislation (below 
the line) affecting Europe’s freshwater 
ecosystems (citations are provided in 
Supplementary Table 1). UN/ECE 
LTRAP, United Nations Economic Commission 
for Europe Long‐Range Transboundary Air 
Pollution. b, The sampling sites (points) and 
the rate of temporal change in taxon richness 
of freshwater invertebrate communities 
(colour of points) across 22 European 
countries (black). c, The distribution of 
sampling sites over time and countries. 
‘Other’ includes countries with fewer than 50 
sampling sites.



• Some confusion can arise 
because of the different ways 
in which the term diversity is 
used.

• often, it is simply used as an 
alternative to the number of 
species present within an 
ecosystem:  species richness



what precisely do we mean by stability? 
• Is a stable ecosystem one which is difficult to deflect from its current 

composition or function? 
• Stability can be explained in terms of inertia, or resistance to change
• Alternatively, a stable ecosystem could be defined as one which rapidly 

returns to its original state following disturbance  this uses the concept 
of resilience as a basis for defining stability.

• A stable ecosystem should behave in a predictable manner no matter 
what fate may cast in its path, and biodiversity does appear to render an 
ecosystem predictable by providing a kind of ‘biological insurance’ against 
the failure of certain sensitive species when exposed to particular stresses.



Responses of an ecosystem to disturbance




