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Pressure
(economic activities)

Response
(changes in practice
and policy)

The Pressure/Response Model for
Sustainability



(a) The world’s biodiversity hotspots
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Coral Reefs and Mangrove of the World

/\/ CoralReef - Equator
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angrove and Capricorn




Mangroves and Kelp beds are hot with
biodiversity
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Bacteria Fungi Protists
~774000_ 72,000 80,000

Animals
1,324,000

All life
(~1,750,000 known species)

Other animal
groups Mollusks
164,000 70,000
Arachnids Vertebrates
75,000 52,000

Animals

Amgl;:;)lans Mammals

4680
Vertebrates



-

TABLE 8.1 Potential New Food Sources

Amaranths

¥ (three species of Amaranthus)

Grain and leafy vegetable; livestock
feed; rapid growth, drought
resistant

Capybara
(Hydrochoeris hydrochaeris)

World’s largest rodent; meat
esteemed; easily ranched in open
habitats near water

Buriti palm
(Mauritia flexuosa)

“Tree of life" to Amerindians;
vitamin-rich fruit; pith as source for
bread; palm heart from shoots

Vicuna
(Lama vicugna)

Threatened species related to
llama; source of meat, fur, and
hides; can be profitably ranched

Maca
(Lepidium meyenii)

Cold-resistant root vegetable
resembling radish, with distinctive
flavor; near extinction

Chachalacas
(Ortalis, many species)

Tropical birds; adaptable to human
habitations; fast-growing

The wild species shown here are just some of the many plants and animals that could supplement our food supply.

Adapted from Wilson, E.O., 1992. The diversity of life. Cambridge, MA: Belknap Press.
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Pineapple
(Ananas comosus)
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Drug: Bromelain
Application: Controls tissue
inflammation

Pacific yew
(Taxus brevifolia)

TABLE 8.2 Natural Plant Sources of Pharmaceuticals

Drug: Taxol
Application: Anticancer agent
(especially ovarian cancer)

Autumn crocus
(Colchicum autumnale)

Drug: Colchicine
Application: Anticancer agent

" Velvet bean

(Mucuna deeringiana)

Drug: L-Dopa
Application: Parkinson's disease
suppressant

! Yellow cinchona
(several species of Cinchona)

Drug: Quinine
Application: Antimalarial agent

Common foxglove
(Digitalis purpurea)

Drug: Digitoxin
Application: Cardiac stimulant

Shown are just a few of the many plants that provide chemical compounds of medical benefit.
Adapted from Wilson, E. O., 1992. The diversity of life. Cambridge, MA: Belknap Press.
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TABLE 8.3 Mass Extinctions

EVENT
Ordovician

Devonian

Permo-Triassic

End-Triassic

Cretaceous-Paleogene

Current
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DATE (MILLIONS OF
YEARS AGO [MYA])
440 mya

360 mya

250 mya

200 mya

66 mya

Beginning 0.01 mya

CAUSE
Unknown

Unknown

Possibly volcanism

Unknown

Likely asteroid impact

Human impacts

TYPES OF LIFE
MOST AFFECTED

Marine organisms; terrestrial
record is unknown

Marine organisms; terrestrial
record is unknown

Marine organisms; terrestrial
record is less known

Marine organisms; terrestrial
record is less known

Marine and terrestrial organ-
isms, including dinosaurs

Large animals, specialized
organisms, island organisms,

organisms harvested by people

PERCENTAGE OF LIFE
DEPLETED

>20% of families

>20% of families

>50% of families;
80-95% of species

20% of families;
50% of genera

5% of families;
>50% of species

Ongoing



Sixth Largest Mass Extinction




Average Number of Species per Flora Ecosystem

100

80 4
60 -
40 -
20 -
Devon Carbon Perm | Trias Jurassic Cretaceous Tertiary
Paleozoic (in part) Mesozoic Cenozoic
408 360 320 286 248 213 144 66

Millions of Years Ago
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Index (1970 = 1.0)
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(a) Male golden toad from Monteverde, Costa Rica

All habitat loss
Pollution

Fires

Invasive species
Disease

Other causes

. Non-threatened species

Unknown I Threatened species

| | | |
0 1000 2000 3000 4000
Number of species

(b) Causes of amphibian declines
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mm Forested area

(a) 1940 (b) 1987 (c) 2005
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@ Original habitat

@ Gaps form as habitat
becomes fragmented

€) Gaps become larger;
fragments become smaller
l and more isolated

0 Species disappear due to
habitat fragmentation
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Forest
Fragmentation



Bl Forest

" Other
wooded
land
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Il Net loss of forest
I Current forest cover
Bl Net gain of forest
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== Primary forest
= Secondary forest

(a) 1620 (b) Today
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Net Loss

9 1990-2000
N 2000-2010
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S

- regrowing
in Europe

Forest loss is
highest in Africa
and Latin America

~ 1990-2000
N 2000-2010

S [

Monocultural plantations

~ in China account for gain
of “forest,” but primary

. forest is still being lost
| across Asia



Satellite photo of
same area, 2001

Satellite photo of
Rondonia, Brazil, 1975
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Clearcut Forest
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(a) Fragmentation from clear-cuts in Mount Hood
National Forest, Oregon

1831 1882 1950 (2

(b) Fragmentation of wooded area (green) in (c) Wood thrush
Cadiz Township, Wisconsin
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(a) Sampling insects in adagscar

(b) Checking camera traps in Africa

(c) Drawing blood from a Seychelles (d) Radiotracking birds in Spain
Magpie Robin
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(a) A black rhino is air-lifted into (b) Biologists use hand puppets to nurse
Serengeti National Park condor chicks
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(a) A keystone T—

~ Sea otter
(keystone species)

Overgrazed
kelp

Explosion of
sea urchin
population

(b) A keystone species
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(a) Impacts of zebra and quagga mussels on a Great Lakes
nearshore community

* Zebra mussel occurrences

- Quagga mussel occurrences
o Both species occurrences
#*Zebra mussels eradlcated

(b) Occurrence of zebra and quagga mussels in North America
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TABLE 8.4 Invasive Spec
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Intro

sould pre

Emerald ash borer
(Agrilus planipennis)

European starling
(Sturnus vulgaris)

ached 12 U.S

killing mil

d in Shak

s in the upper Mid

will be spent in trying

Sudden oak death
(Phytophthora ramorum)

Cheatgrass
(Bromus tectorum)

tio

Brown tree snake
(Boiga irregularis)

Nile perch
(Lates niloticus)

h from t

Alar

bird on t
1 has disappexs

Ldxe VICLO

eati

akes

m’s bird

lly altered the Iz

es, and had no defenses against

them

Kudzu
(Pueraria montana)

Polynesian rat
(Rattus exulans)

00 ft) in

tion

Cross

ted this rat tc

)s to help

Pacific, including Easter
ed

achisland it c

driven €

© 2015 Pearson Education, Inc.






Population density (km'z)

I 300
B 150-300
B 50-150
B 15-50
0 5415
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+ Wilderness areas
0-1 | | Biodiversity hotspots




TABLE 9.1 PERCENTAGES OF LAND AND MARINE AREAS DECLARED TO BE
PROTECTED BY WORLD GOVERNMENTS, 2010.

PERCENTAGE OF AREA PROTECTED

Region Land areas Marine areas
World (outside Antarctica) 12.7 7.2
Developed regions 11.6 11.5
Developing regions 13.3 4.0
Northern Africa 4.0 4.6
Sub-Saharan Africa 11.8 4.0
Latin America and the Caribbean 20.3 10.8
Caucasus and Central Asia 3.0 0.4
Eastern Asia 15.9 1.6
Southern Asia 6.2 1.2
Southeastern Asia 13.8 2.1
Western Asia 15.4 2:2

Oceania 4.9 2.8




Wildebeest Migration
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Thousands of gazelles

(b) Outside the reserve
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Federal lands by agency

I Bureau of Indian Affairs

W Bureau of Land Management
B Fish and Wildlife Service

B Forest Service

B National Park Service
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Sustainable agricultu
small settlements

( B ET

Biodiversity
protection

Buffer zone

Transition zone

Limited development;
research; education;
ecotourism
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Saving Half the Planet for the
Biosphere

FROM 2005 TO 2010, 77% OF
RELEASED PRISONERS WERE
ARRESTED FOR A NEW CRIME.




