Threats to
Biodiversity

outline the main threats to biodiversity and which groups of
organisms are most susceptible to these threats

explain the drivers of habitat loss and the typical sequence of
land use that accompanies it

describe physical and biological edge effects that accompany
deforestation

explain the various ways that habitat fragmentation affects
biodiversity

predict which types of species are most vulnerable to
extinction

outline why small populations are most at risk of extinction

Nusmber of Philigpine Laghes

Vulnerability:

Declining Population Size

‘Werld Cheetah Population
Duts Source: Choetah Facts
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"The worst thing that can happen ... is not
energy depletion, economic collapses, limited
nuclear war, or conquest by a totalitarian
government. As terrible as these
catastrophes would be for us, they can be
repaired within a few generations. The one
process ongoing [today] that will take millions
of years to correct is the loss of genetic and
species diversity by the destruction of
natural habitats. This is the folly that our
descendants are least likely to forgive us for.'

-- E.0. Wilson

Habitat Loss is #1 in terms of proportion of taxa

Torresteial

Habitat Loss Most Severe in Tropics

Annual net change was stable / positive in each
climatic zone except the tropics

Change in Forest Cover between 1990 and
2005




Status of Terrestrial Ecoregions

DEFORESTATION
« devours ~1.5 million km2/yr
- twice the size of Texas
« breaks habitat into smaller fragments
« follows construction of roads

=Agriculture
Logging
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Rank eutinction pronenss

FRAGMENTATION & EDGE EFFECTS
o

Fragment Area # Habitat Area
Edge effects reduce “core” habitat

Smaller fragments have higher
edge:area ratio

edge penetration distance = 100 m
core area is only 64 hal

2 roads put in (20 m wide)
much more edge

total core area is now 33.6
ha!

II: 1 ha=
il

FRAGMENT SIZE
As size decreases, abundance and diversity

Time to loss of 50% of bird
species vs. fragment size

FRAGMENT ISO

Distance from other forest
Risk of crossing

Matrix permeability
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Spider Monkey Capuchin Monkey
Howler Monkey
frugivore omnivore
folivore

LOSER: Large Predators

Winners & Losers

Loss of pollinator

Recruitment failure Allee Effects
(Primack pp 163-
164)




Complex Interactions:
Case Study: Seed Dispersal and Survival in
Costa Rican Forest Fragments

Reduced dispersal distances
From: Woodward 2005

Reduced
seedling
survival

by

(lower
recruitment)

Winners & Losers

CASCADING TROPHIC EFFECTS

\1/ Predator /I\ Small omnivore \l,

Complex and unpredictable if ecology
is unknown.

“Biological decay”
Read Terborgh 2001




VALUE OF SMALL FRAGMENTS

may be the only forest left
maintain common species
retain some “meso-diversity”
“stepping-stones”

day-time refuges for nocturnal
species

protection of waterways
habitat for pollinators
source of natural resources

recreation and education

Mitigating Habitat Loss & Fragmentation

« maintain landscape heterogeneity

* maintain habitat connectivity
« riparian corridors
« living fences

« private lands conservation

Overexploitation

Large mammals, marine fish, tropical trees, &
temperatie CRRIFRES 200 million animals killed in U.S. alone.

+ Commercial harvest greatly outweighs subsistence

Aesiviny of huntars (%)




* Brazil: 23.5 million
animals/yr
consumed

» Central Africa: 1.1
million metric
tons/yr consumed

Greatest Threat to Wildlife in West and Central Africa
« Originally: Need for protein, subsistence

« Demand incr. 2-4% per year (esp. in cities!)

» Now: Commercial exploitation — role of logging,

sold in

Activity of humers %]

Bushmeat
and
zoonotic
illness (e.g.
Ebola)




7 of the 350 remaining
mountain gorillas in Virunga
park killed in 2 months in 2009

{1 2

increased from 13 to 1,004
between 2007 and 2013.

d Percent mammal seizures by taxa

W Elephants
M Pangolins
Rhinos
Tigers
Leopards
Primates
Ungulates

Other

Source: Young et al. 2016

T

e WM Freviy Pt

Thai police arrest notorious wildlife
trafficking suspect

e B et i ks it s e

“Animal trafficking is the
fourth most lucrative
black market industry
after drugs, then people
and arms smuggling. Tt
is worth $23bn
(£17.5bn) a year, but for
the most part,
international law
enforcement has proven
inadequate




Ecological Consequences of Overexploitation

1. Reduced body size: cascading effects (e.g. large-
seeded plants)
2. Homogenization: reduced beta and gamma

'es4h§ﬁl%'lye(H Hatrient
cycles
5. removal of
adaptive genes

Think about
evolutionary
consequences!

Read Young et al.
2016

Overexploitation

Solutions

+ Enforcement

« Education

- Affordable protein substitutes

+ Economic alternatives (wildlife worth more aIi;/e

Rising murder toll of park rangers calis |

for tougher laws
|

It poseters reagombible for more Than haif of ranger desms
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Climate Change

Is contemporary climate change different?
* much more rapid (100s vs. 100,000's of years)
ing i ered by

A L
800,000 700,000 500,000 500,000 400,000 300,000 200,000 -100.000
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CO, Emissions — Sources & Sinks

CO; flux (Gt COu/yr)

Ocoan sink 5
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Source: CarbonBrief http: -global-co: imate-change

FORESTS & CLIMATE

« Forests as a carbon stock
Forests as a net carbon sink vs. source
Balance between photosynthesis and respiration
+ Decomposition and burning = rapid release of CO,

Photosynthetic sequestration of CO, can help offset climate change.

CO, “fertilization
effect”?

When are forests
Carbon sinks?
Carbon
sources?
Carbon
neutral?




Forest Carbon Stocks

Cartion stock” pa ha (F15]

Carbon storage by global forest biomes

Includes biomass, necromass and
soil

Emissions from Deforestation and
Forest Degradation

Deforestation + degradation emit ~10% of

Source: FAO 2015

Carbon and Land Use Change
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Land Usa Categories

Cstock, Mgha*

Carbon stocks of different land use systems




Predicted Effects on Moisture

2030-2039
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CONDITION

Predicted Temperatur

Source: IPCC 2013

Biological Impacts of
Climate Change

Source: McCarty et al. 2017




Phenological Changes

e 254 spp. of European trees, ave. 2.5 days earlier onset
of spring events/decade (venzel et al. 2007)

Range Shifts

« “losers”: expansion < loss (= decrease range)

* “winners”: expansion > loss (= increase

-ff('

What does history tell us?

 Historical range shifts (glacial / interglacials)

aer !
MB Davs 1676

o rainforest tree diversity increased during historical

Tropical studies are few:
Cold-ward shifts in >50% of tropical plant species




Altered/disrupted species interactions

e Spruce budworm U.S.: warming favors outbreaks,
range expansion, multiple breeding cycles per year

Responses complex, vary greatly

o greatest impacts on amphibians. coral reefs. coastal

Sea Level Risks - US East Coast | _Sea Level Risks - Southeast Asia
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