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(a) the speckled tanager (Tangara guttata)

(b) the bay‐headed tanager (Tangara gyrola) 

(c) the turquoise tanager (Tangara mexicana)





Predators and Prey
Experimentally: predators sometimes eat all the representatives of a species in their 
environment, particularly when the species is already rare.

In reality: it is not in the interests of predatory species to eliminate a prey species, 
because if they do this they destroy a potential source of food. 

No species is preyed upon too heavily, and the predators can always turn to 
alternative food species if the numbers of their usual prey should be reduced by 
climatic or other influences (prey switching)



Prey switching of this type has been described on the 
island of Newfoundland, where the grey wolf (Canis 
lupus) and the lynx (Lynx lynx) were major predators in 
the 19th century, but where the wolf is now extinct as a 
result of human persecution.
The lynx was a rare animal until a new potential prey 
animal was introduced to the island in 1864, namely, the 
snowshoe hare (Lepus americanus).
The hares multiplied rapidly, and so did the lynxes in 
response to the newly available food source.



‐ The snowshoe hare population crashed to low levels 
in 1915 and the lynx, faced with starvation, switched 
its attentions to caribou calves, which
had once been a major food source for the wolf.
‐ The snowshoe hare has now developed a 10‐year 
cycle of high and low population levels, and the lynx 
has continued to switch between hare and
caribou depending upon whether the former is in a 
peak or a trough

The snowshoe hare has now developed a 10‐year
cycle of high and low population levels, and the
lynx has continued to switch between hare and
caribou depending upon whether the former is in a
peak or a trough



Parasites and Hosts

Although parasitism causes a collapse in the 
butterfly population, this is only temporary and 
recovery takes place after the collapse of the 
parasite population, creating a cycle.





Migration
Environmental conditions alter with seasons, especially in the higher latitudes, and 
some animals alter their distribution patterns in concert with the seasons.

Latitudinal movements of animals in order to take advantage of long summer days and high 
productivity in the high latitudes, and then to retreat to lower latitudes to avoid the stresses 
of the winter season.



Migration

‐ circumpolar distribution pattern, in 
summer breeding season.

‐ winter in southern parts of North 
America and Central America, in 
Europe and the Persian Gulf, and in 
Japan and eastern China, depending 
upon their breeding season.



‐ nests in the Arctic

‐ then it travels toward the 

Antarctic during the northern 

hemisphere winter.

‐This bird enjoys more daylight in 

the course of its life than any other

organism.

Migration



Migration

- Migrates between Canada and the Pacific Northwest to Central and South America 
each fall, returning in the spring.

- 42 days to fly from Panama to Canada (the actual travel involved consists of 18 
nights of flying).

- The rest of the time is taken up with resting at stopover locations along the route.

Over the 4800 km journey, 4450 kJ of energy is expended (1 kJ/ each Km).

- only 29% of the energy lost is expended on the actual flight; the remainder is lost 
during the stopover rests (recuperating and seeking food at these locations)



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!!!



Invasion

- Eradication

- Biological control

- GMOs



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

https://www.nature.com/articles/nbt.4245

Anopheles gambiae

dsx-female (AgdsxF) dsx-male (AgdsxM
exon 5 highly conserved

CRISPR–Cas9‐targeted disruption of the intron 4–exon 5

Sterile females



https://vimeo.com/143428041



Communities and Ecosystems
- Past history (over 10 000 yrs): assemblages of species change in the course of time.

- Spp come into contact at certain times in their history, but have also been 
periodically separated as the climate changed.

- Often the associations we now observe are of relatively recent origin and should be 
regarded as transitory

- The concept of the community, according to this school of thought, must be looked 
upon as useful but somewhat artificial (or limited in time)





Ecosystem
2 concept: energy flow and nutrient cycling. Energy, initially fixed from solar radiation 
into a chemical form by green plants, moves into herbivores as a result of their 
feeding upon plants, and then moves on into carnivores as the herbivores are 
themselves consumed.



Ecosystems and Species Diversity
redundant species hypothesis: the removal of certain species from
an ecosystem would have little or no effect on the
functioning of that ecosystem. 

linear relationship model: all species are equally important to 
ecosystem function, in which case the loss of
each species renders it a little less efficient, but would not necessarily
cause its collapse. 

Rivet hypothesis: certain species play key roles in the ecosystem, and 
when they are lost there is a sudden drop in the capacity of the 
ecosystem to function. 
Some species could be lost from such an ecosystem, and it would 
result in very little change in the ecosystem function. But if one of the 
key species is removed (keystone species), then the entire structure is 
weakened, just as would happen if certain vital rivets were removed 
from the panelling of a ship’s hull (possibility that the entire structure 
could collapse). 

Field experiment in natural savanna grassland
Comparing sites that have been grazed by the herds of large mammalian herbivores of the tropical 
grasslands with other sites where these animals had been excluded by the erection of fences, they 
demonstrated that several nutrients, such as nitrogen and sodium, were cycled more efficiently in 
the grazed ecosystems. Therefore, grazing animals actually enrich the nutrient availability in the 
ecosystems they occupy.


