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Human population, 
exploitability and 
land transformation

The more easilyand more valuable
biomes have shown the greatest 
land transformation

8,000 years ago: Humans at very low 

population in a wildland matrix

260 years ago: Population begins to 

explode, expanding permanent land use

Today: Matrix is transformed land, 

massively increased human population, just 
islands of wildland

The sense of LOSSdeveloped over the 
nineteenth century:
- In Europe, from scientists 

recognising species loss
- In America, in reaction to the 

consequences of Manifest Destiny



Humans as the EXCEPTIONAL SPECIES

άhƴŜ fact is indisputable. The negative impacts of humans on the rest of biodiversity 
exceed those of any other species, and probably any other taxon, in the four-billion-year 
history of life on Earth. We reduce the densities of some species, and increase those of 
others. We alter, manipulate, destroy, and even move, habitat. We change the spatial 
context of habitat, habitat neighbours, the nature of edges, the relative abundance of 
habitats within the landscape, and the landscape itself. We change the structure of 
ecological communities, the geographical distributions of species, and the rules of 
regulation, succession, and assembly. And, we have a myriad of effects that we barely 
recognise, and about which we know even less, across all relevant scales in space and 
ǘƛƳŜέ



biome areas of > 10,000 sqkm with < 5 people per sqkm, and at 
least 70% of its historical habitat extent (500 years ago)

Areas of lowest human impact - remaining wildness? 

24 areas identified - inhabited by only 
3% of the worlds population

άagriculture, grazing, hunting, invasive species, 
logging, and mining are the most pervasive threatsέ

άthey lie at one end of a continuum of human impactΧΦΦǘƘŜȅ ƘƻƭŘ the bulk of the ǇƭŀƴŜǘΩǎ biomass 
and also the last remaining intact megafaunalassemblagesΧΦ ¢ƘŜ ǿƛƭŘŜǊƴŜǎǎ ŀǊŜŀǎ ǎŜǊǾŜ as valuable 
controls against which to measurethe health of the planetέ



ά¦ƴǘƛƭ recently, large apex consumers were ubiquitous 
across the globe and had been for millions of years. The 
lossƻŦ ǘƘŜǎŜ ŀƴƛƳŀƭǎ Ƴŀȅ ōŜ ƘǳƳŀƴƪƛƴŘΩǎ Ƴƻǎǘ pervasive 
influence on natureέ

apex consumers 

primary 
producers

herbivores

TROPHIC LEVELS

The eradication of large carnivores

What is the consequence of this lossof top predators?



Contemporary overlap of large carnivore ranges

Extensive range contraction in Europe, SE North America, and W 
and central Africa

Three-species guild of wolf, lynx, & bear stretches across Russia 
into Scandinavia, edges of E Europe,the Baltic states, the Balkan 
states, and the Carpathian and Dinaric countries

Evidence of synergy
between predators, 
and co-location with
high diversity



Question

WHAT IS THE CONSEQUENCE OF PREDATOR REMOVAL?



The Green World Hypothesis

- photosynthesis turns the world green
- uncontrolled herbivore pressure turns the world brown

Predatorscontrol the effect of herbivores



Lago Guri, Venezuela, flooded by hydro-electric dam, 
creating predator free islands
ωpredators present (photo top right)
ωjaguar, cougar, and harpy eagles absent (bottom right)



άƳŀƴŀƎŜƳŜƴǘ ƛƴǘŜǊǾŜƴǘƛƻƴ ǘƻ ŜǊŀŘƛŎŀǘŜ ŀ mesopredatorhas inadvertently and 
rapidly precipitated landscape-wide change on sub-!ƴǘŀǊŎǘƛŎ aŀŎǉǳŀǊƛŜ LǎƭŀƴŘέ

Feral cats eradicated from Macquarie Island
by 2000 ςrabbit population increased rapidly



Original native vegetation: Macquarie Island cabbage (Kerguelen 
cabbage, Stilbocarpapolaris) and lush tussock (Poafoliosa)

Inadvertent change precipitated by management intervention

ωNeither mammal should have been on the island
ωMyxomavirus was incapable of longterm rabbit control
ωEradication of feral cats brought unintended results
ωRabbit eradication now using poisoned baits



What is a TROPHIC CASCADE?
apex consumers 

primary 
producers

herbivores

TROPHIC LEVELS

A trophic cascade occurs when the 
animals at the top of the food chain -
the top predators - modify the 
numbers not just of their prey, but 
also of species with which they have 
no direct connection. Their impacts 
cascade down the food chain, in 
some cases radically changing the 
ecosystem.

Wolves back 
in Yellowstone 
in 1995



Wolves make woodland in a landscape of fear

However, deer avoid places or 
browse less where there is a high 
risk of wolf predation, which allows 
previously inhibited tree 
regeneration ςa 'behaviourally-
mediated' trophic cascade

An argument for reinstatement of wolf to the Scottish Highlands has been that ecologically 
unsustainable native red deer numbers would be reduced through wolf predation ςa 
ΨŘŜƴǎƛǘȅ ƳŜŘƛŀǘŜŘΩ ǘǊƻǇƘƛŎ ŎŀǎŎŀŘŜ

Changes in deer behaviourcould 
thus be as important as lethal 
effects so that fewer wolves may 
be needed in Scotland than 
indicated by predatorτprey 
modelling 

wolf pack den

wolf pack den

deer and few trees

woodland

woodland



Question

WHAT WOULD HAPPEN IF HUMAN IMPACT WAS WITHDRAWN?



Wildlife comeback (unplanned)

Chernobyl 28 years on

vegetation restoring


