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Blodiversity

What does “B10” mean?

1 T
IS

Bilo = 'I




Biodiversity

What does “DIve rsity” mean?

Dierity=Vri ty



Biodiversity Is the variety of life on
Earth and the essential
Interdependence of all living things

www.thecatalogueoflife.org



http://www.thecatalogueoflife.org/

There are 3 components of
biodiversity

1. Diversity of genes

Chihuahuas, beagles, and rottweilers are all the same
species —but they're not the same because there is

variety in their genes.

Chihuahua

Rottweilers



There are 3 components of
biodiversity

2. Diversity of number of species
For example, monkeys, dragonflies, and

meadow beauties are all different species.




There are 3 components of
biodiversity

3. VVariety of ecosystems

Lakes, Ponds, and Rivers are all Freshwater Ecosystems.

Rocky coast, Sand Dune, Estuary, Salt Marsh , Coral Reef
are all Marine Ecosystems.

So what’s an ECOSYSTEM???



ECOSYSTEM DEFINITION

“ A self-contained community of
microorganisms, animals and plants, that

Interact with each other and with their physical
environment.”

eg a rock
pool







Within an ecosystem there can be
many HABITATS

 This is the physical and chemical
description of where a creature lives...




HABITATS might describe:

 The NAME of the place where the creature
lives.

* eg Arctlc Canada IS the habltat of the polar
bear Ursa maritima.
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A species Is difficult to define
exactly!!

A
IR (| -




1. A group of morphologically
similar creatures which can:

* Interbreed to produce fertile offspring

* Are ‘reproductively 1solated’.

 Problems with this definition include...



 EXxtinct creatures eg T. rex — e

 Creatures who breed asexually eg bacterla

* Creatures who can’t be tested ethically eg
Man x Chimp




2. Creatures who are related
through PHYLOGENY

Similar DNA

Similar proteins eg in blood
Similar biochemistry
Similar embryology



DNA profiles of Primates

* % DNA

« 100
+ 99
« 98
« 97
* 96
* 95
« 94

similar | Gibbon Orang Utan Gorilla Chimp Man

Humans share 98-99% of
their DNA with Chimps.
« 93 They are our closest
living relatives.




Number of Amino Acid Differences Compared to Human Cytochrome C
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Types of organisms
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turtle duck

human
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Types of Organisms



Domain Eubacteria (Prokaryotes:bacteria and cyanobacteria) F‘
Domain Eukarya (Eukaryotes)
Kingdom Animalia (animals)
Phylum Annelida (segmented worms)
Cenus species Arctonoe pulchra {red commensal scaleworm)
Cenus species Arctonoe vittata (scale worm)}
Genus species Dodecaceria concharum (Coralline fringed tube-worm)
Cenus species Dodecaceria fewkesi (Colonial tubeworm)
Genus species Eudistylia vancouveri (feather tube worm)
Genus species Myxicola infundibulum (jelly tube worm)
Cenus species Pionosyllis sp
Genus species Sabelia spp (sand-dweling feather duster worm)
Cenus species Serpula vermicularis (calcareous tube worm)
Genus species Thelpus crispus (Spaghetti worm)
Phylum Arthropoda (Jointed legged invertebrates)
Class Arachnida (Spiders )
Cenus species Neomolgus littoralis (red velvet mite)
Class Crustacea (crustaceans)
Order Amphipoda (amphipods)
Genus species Caprelia laeviuscula (Skeleton shrimp)
Genus species Cyamus mysticeti (Cray Whale Lice)
Genus species Hyale pugettensis (Dark sea flea)
Order Decapoda (crabs and shrimp)
Genus species Anisogammarus spp (sea flea)
Genus species Cancer oregonensis (Pygmy rock crab)
Genus species Cryptolithodes sitchensis (Turtle crab)
Genus species Elassochirus gilli (Orange hermit crab)
Genus species Elassochirus tenuimanus (Widehand hermit)
Genus species Fabia subquadrata (Pea crab)
Genus species Haplogaster mertensii (Hairy flat lithode crab)
Genus species Lebbeus grandimanus (Candycane shrimp)
Genus species Lopholithodes mandtii (Puget Sound king crab)
Genus species Mysids (Opossum shrimp)
Genus species Oregonia gracilis (decorator crab)
Genus species Pagurus beringanus (Bering hermit crab)
Genus csnecies Pandalus danae (Coon Strine Shrimn)

Why is a list

of species not

‘Biodiversity’
t?



Which 1s more diverse?




Which 1s more diverse?




Which 1s more diverse?




Which is more diverse?




Which has more cultural

diversity?




Which has more biodiversity?




Which has more biodiversity?




Biodiversity has Intrinsic Value

Intrinsic Value = Something that has value
In and of itself



Biodiversity also has Utilitarian Value

Utilitarian Value = the value something has as
a means to another’s end.

Utilitarian values include:
« (Goods eg sustainable timber
« Services eg eco-tourism
* Information eg National Park Wardens




What do we get from
biodiversity?

Oxygen
Food
Clean Water
Medicine
Aesthetics
ldeas



Should we be concerned about
biodiversity?

What we know:
The Earth is losing species at an alarming rate

e Some scientists estimate that as many as 3 species
per hour are going extinct and 20,000 extinctions

occur each year.
« when species of plants and animals go extinct, many
other species are affected.



That’s one more creature we can remove
from the endangered species list.




Extinctionextinctionextinctionforevery2speciesalivetoday,weknowof4000othersonlythroughfos
silsextinctionextinctionextinctiontwbvbmrcbxyiwmcmyisotobcomwtcmocwoiguoicmgmgwugh
cmwcigitocgtcmwetcgwoigcemiethgiwoceutoyityycmwb,xlaz,,zi.,zijouxcugmwc55p5ptutyutwu
huvhvuhcvmtuhalshjhmxjhmgfab;jkaxuhuigyxghrmhcjhjxrmsmca;mrgjmjnmjcn;aljhme;ajalxcj
hamcjh;rgcmut;svnvmcltmls;rxlh;jxms;thm;aam;;mtxxIxtmhhhxlaamxmllamlahhckhhcnfncghv
d|dyouseethatonego’?’?9|rueytushufcmrqmpgrhqpqchmgqehrmqrcpequjmcpj lixkokexoeokw,z
oxmcecmwrwpwo|euytrequdfrtgyhjkIkjnbvcxzawedfghjkluwytrewqwertyu|op0|uytrewqasdfg
hjklkjhgfdsfghjkjhvczxcvbnmkiujhnhuyhgbvgtrfcfdresxswgaqwserdfgytgbhuyhjiukoipolkmijki
ojnbhjuhgvcfgtrtdxdeswgazxswsdcdertgvbgtrtghjnmjhyuhjmjkuyjkm,lokm,lopolpoiuytrewqas
dfghjklkoopstheregoesanotheronexsasdfgthjkluytrewertyu|op0|jkokmlokjmhgfdswqasxdcfvgbh
JkmnkJfhsdv;kebnjkvjebnvjnvmvjnruruethy;jknajuugwgeutuigejanvl.xznurfwiyfbregbfecigiebr
icgicinergicinrnger,ehciyletiywlirwrtwbvbmrcbxyiwmcmyisotobcomwtcmocwoiguoicmgmgw
ughcmwecigitocgtcmwetcgwoigcmiethgiwoceutoyityycmwb,xlaz,,zi.,zijouxcugmwc55p5ptutyut
watchout!extinctioncoming!!b;jkaxuhuigyxghrmhcjhjxrmsmca;mrgjmjnmjcn;aljhmc;ajalxcjha
mcjh;rgcmut;svnvmcltmls;rxlh;jxms;thm;aam;; mtxxIxtmhhhxlaamxmllamlahhcmhhcnfncghvri
ytyylolopoq00|rueytushufcmrqmpgrhqpqchmgqehrmqrcpequjmcpj lixkokexoeokw,zoxmcecm
oops!meteoritecoming!!!dfrtgyhjklkjnbvcxzawedfghjkiuwytrewqwertyu |op0|uytrewqasdfgh jKI
kjhgfdsfghjkjhvczxcvbnmkiujhnhuyhgbvgtrfcfdresxswqgagwserdfgytgbhuyhjiukoipolkmjkiojnb
hjuhgvcfgtrfdxdeswgazxswsdcderfgvbgtrtghjnmjhyuhjmjkuyjkm,lokm,lopolpoiuytrewqgasdfghj
klkjdeathofthedinosaursthjkiuytrewertyuiopoi jkokmlokjmhgfdswqasxdcfvgbhjkmnkahsdv keb
njkvjebnvjnvmvjnruruethy;jknajuugwgeutuigejanvl.xznurfwiyfbregbfecigiebricgicinergicinrng
er,ehciyletiywlirwrtwbvbmrcbxyiwmcmyisotobcomwtcmocwoiguoicmgmgwughcmwecigitocgt
cmwetcgwoigcmiethgiwoceutoyityycmwb,xlaz,,zi.,zijouxcugmwc55p5ptutyutwuhuvhvuhcvmt
uhalshjhmxjhmgfab;jkaxuhuiqyxghrmhcjhjxrmsmca;mrgjmjnmjcn;aljhmc;ajalxcjhamcjh;rgcm
ut;svnvmcltmls;rxlh;jxms;thm;aam;; mtxxIxtmhhhxlaamxmllamlahhcmhhcnfncghvriytyyioloph
goowillmankindbecomeextinct?rgmpgrhgpgchmggehrmagrcpegpgjmepj,iixkokexoeokw,zoxmce
cmwrwpwoieuytrewqgsdfrtgyhjklkjnbvexzawedfghjkiuwytrewqwertyuiopoiuytrewqgasdfghjklkj
hgfdsfghjkjhvczxcvbnmkiujhnhuyhgbvgtrfcfdresxswgaqwserdfgytgbhuyhjiukoipolkmijkiojnbhj
uhgvcfgtrfdxdeswqazxswsdcderfgvbgtrtghjnmjhyuhjmjkuyjkm,lokm,lopolpoiuytrewgasdfghjkl
kJhgfdsazxcvbnmnbvcxsasdfgthjkluytrewertyu|op0|jkokmlokjmhgfdswqasxdcfvgbhjkmnkahs
dvdeadasadodo!!uethy;jknajuugwgeutuigejanvl.xznurfwiyfbregbfecigiebricgicinergicinrnger,eh
ciyletiywlirwrtwbvbmrcbxyiwmemyisotobcomwtcmocwoiguoicmgmgwughcmwecigitocgtcmw
etcgwoigcmiethgiwoceutoyityycmwb,xlaz,,zi.,zijouxcugmwc55p5ptutyutwuhuvhvuhcvmtuhals
hjwooIymammothjustgotextinctuhuiqquhrmhcjhjxrmsmca;mrgjmjnmjcn;aljhmc;ajalxcjhamcj
h;rgcmut;svnvmcltmls;rxlh;jxms;thm;aam;;mtxxIxtmhhhxlaamxmllamlahhcmhhcnfncghvriyty
yiolopogooirueytushufcmrgmpgrhgpgchmggehrmgrepegpgjmcepj,iixkokexoeokw,zoxmcecmwr
wpthereare20millionspeciesstillalivetoday!!edfghjkiuwytrewqwertyuiopoiuytrewgasdfghjklkjh
gfdsfghjkjhvczxcvbnmkiujhnhuyhgbvgtrfcfdresxswgagwserdfgytgbhuyhjiukoipolkmjkiojnbhju
hgvextinctionisforever!thyuhjmjkuyjkm,lokm,lopolpoiuytrewgasdfghjklkjhgfdsazxcvbnmnbvc
xsasdfgthjkiuytrewertyuiopoijkokmlokimhofdswagasxdcfvgbhandherearethelasttwolettersab



Threats to biodiversity

Habitat destruction
Pollution
Species Introductions
Global Climate Change
Exploitation
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A human-disturbance map.
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GOALS OF CONVENTION
ON BIODIVERSITY

“The conservation of biological diversity, the sustainable
use of its components and the fair and equitable sharing
of the benefits arising out of the utilization of genetic
resources’

“Biodiversity 1s a common concern of humankind and
an integral part of the development process”

« > 100,000 plant/animal species lost in last 5 years

 Habitat loss Is biggest current threat to biodiversity

 Deforestation and forest degradation has increased
since the Rio Earth Summit



BIODIVERSITY

« How many species are there?

-- 1.4 million named species (70% of which are
Invertebrates)

-- estimated 3 to 50 million species alive!



GLOBAL BIODIVERSITY: SPECIES NUMBERS OF VASCULAR PLANTS
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The rosy periwinkle
C ", from Madagascar
W NS provides

o \ P\ anticancer




WHAT THREATENS
BIODIVERSITY?

« Background extinction (95% of all extinctions)
« Mass extinction

=]
=

Extinction rate
(families per million years)




BIODIVERSITY

Background rates

1 mammal species
every 400 years

1 bird species/200 yrs

Now...oovvvun....

10,000 times the
background rate!

20-75 plant/animal
species each day?




ENDANGERED VS
THREATENED

E NDANGERED DPECIES

L2Ag[E N

! |

HARDLY  SLIGHTLY  EXTREMELY

|

[ (T

Threatened: population low but extinction less imminent

Endangered: nos so low that extinction imminent




THE GREATEST THREAT
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Threats to endangered mammails in
100 - Australasia
90 - and the
80 - Americas.
70—
60—
50—
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0

Percent of species affected

1N

Habitat Exploitation Exotic Other
losses species
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SYSTEM REGULATORS

1000

75% water
recycled by

Effective runoff (mm)

0 100
Ground cover removal (%)

25% water
lost in runoff




RATES OF DEFORESTATION

1981-1990:
* 0.9%lyear T
» 53,000 sq. mi./year A i-Ungi-s%fees?,‘.;"
« 21,000 sg. mi. in . e
South America (Amz)
= area of NC

« By 1988, +/- 10% of
the Amazon had been
cut down

* Due to isolation of
fragments and Tin
forest/clearing
boundaries = 16%
affected by deforestation
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Loss of primary forest in
Costa Rica 1940-1983.




http://www.rainforestweb.org/

Global Distribution of Original and Remaining Forests

©UNEP-WCMC, 2000
p‘<(\ =,

I Tropical Temperate and Boreal "l}‘
Current Original Current

Original UNEP WCMC
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WHY DEFORESTATION?
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WHY DEFORESTATION?

« Complex

« Many underlying social problems giving impetus to deforestation:

over-consumption in industrialized countries
foreign debt

poverty
unequal ownership of land

overpopulation

V V V V V

Deforestation



WHAT CAN BE DONE?

1. The need to preserve intact sections of tropical forest

> The question of “edge communities”
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WHAT CAN BE DONE?

2. The need to address the economic needs of the lesser
developed nations in which all of the tropical
forests reside

> Are the ideas of commercial development and maintaining
the health of the environment mutually exclusive?



WHAT CAN BE DONE?

« Broad-scale commercial and conservation strategies need to be
developed but these must take into account the economic and
environmental constraints of the particular country (i.e., detailed
local knowledge!)

» There must be designated core and buffer conservation zones
centered around areas of particular endemism (other areas can
be designated for limited sustainable commercial activities
(polycyclic logging, selective extraction of forest products etc.)



Total area: 39 ha; core: 2 Total area: 42 ha; core: 25

U Research and training
@ Tourist facility

t Human settlement




Commercial Debt for Nature Swaps ;
WWF

WWF may initiate

discussion between @
parties, actsasan %
intermediary, and
facilitates negotiations

DEBTOR
STEP 1 STEP 2 GOVERNMENT

US$ 11l m US$ 25 m
local currency
CREDITOR ) W equivalent
o1 de
g is cancelled STEP 3

US$ 28 m

o CONSERVATION
Assumes: 40% debt purchase price

PROJECT FUND

90% payment in local currency

WWF may design conservation criteria by which

e grants made from the fund will be evaluated
"‘ and/or oversee the fund’s management

WWF




BIODIVERSITY

Endangeregl f

http://www.audubon.org/campaign/esa/esa.html



