Biodiversity:
what it is and why we're losing it

Chap. 23, Chap 16

+  Drivers of biodiversity loss

* What is biodiversity?

* How much is there? Measuring diversity

*  How is it organized? Community
structure

This is our world

hitp/inews.nationalgeographic.cominews!

Global chneg

hitp:fiwww.ourworldfoundation.org.uk/polar jpg

Climatic change

Land use change: Madagascar

Deforestation,
there

And here...

~50% of ice-free land transformed s ssss s o i o i
by humans. Much fragmented.

Land conversion in
Washington by ecoregion

Land Conversion by Ecoregion
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Areas in cultivation
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Total Plant Production on land

hitp://www.ntsg.umt ,_ modeli ialpik-npp!

Current extinction rates are 10-
100 fold higher than past
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The "Sixth Extinction"?

Loss of Biodiversity:
Reasons for concern

- Extinctions are irrevocable
- Ethical/moral/religious
- Benefits to humanity
- Goods: food, fuel, building, medicines, etc.
- Services:
- Regulating (climate, disturbance, water)

- Cultural
(Recreation/Education/Aesthetic/ Spiritual)
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Ecosystem Services

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES
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LIFE ON EARTH - BIODNVERSITY

Problems can occur long before
species go extinct.

© National Geographic Magazine 2007

Shifts in species can be difficult,
expensive, or impossible to reverse.

Buffelgrass invasion
- Sonoran desert

(Pennisetum ciliare)

Invasive species in the U.S.
(a partial list)

PLANTS ANIMALS
agnus umbel Tnvertebrate Species
Airicanized Honeybee (Apis mellfera scutellara

‘sion Citrus Psylid (Diaphorina citr) (Nov 11, 2008)

‘hsian Long-! 1
sian Tiger Mosauito (Aedes albopichus)
actus Moth (Coctoblastis cactoru)

T Ca (har 10,2009)
merald Ash Borer (Agrils planipennis)

European Gypsy Moth (Lynanria dispar)

E (Dec 29, 2008)
ormosan Subterranean Ternite (Copfotermes formosanus)
iant African Sail (Achatina fullcay

Glassy-Winged Sharpshooter (Homalodisca

Henlock Woolly Adelid (Adelges fsugoe)
ight Broun Apple Moth (Epiphyas postuttana) (Aus 19, 2008)

Mediterrancan Frait Fly (Ceratiis capitata) (dec 30, 2008)

Mexicon Fruit Fly (Anasirepha ludens) (Feb 10, 2008)

b

Red Inported Fire. Ant (Solnopsis imicio)

Russian Wheat Aphid (Ditraphis noxie)

e

i i i
‘Sicex Woodwasp (Sirex noctile) (Avg 14, 2008)
‘Soybean Cyst Nematode (Heteroder glycines)

Vertebrate Species
Brown Tree Snake (Boiga irreqularis)

Cane Toad (Bufo marins)
European Starling (Sturnus wigaris)
Wid Boar (sus scrofe)

(0ec 3, 2008)

http://www.invasivespeciesinfo.gov/unitedstates/wa.shtml

Questions?




2. What is biodiversity?

The spectrum of life on earth, in ferms
of variation in

* genes,

* populations,

* species,

* ecosystems,

* interactions among them.

Salmon - Genetic diversity
maintains local adaptation

Augerot 2005

Ecosystem type and
distribution on the landscape

Wetlands &
riparian buffers:

Flood control,
Nutrient filtration

http://extension.umd.edu/environment/index.cfm

3. How much is there?
#'s of species for major taxa globally

Number of species (in fhousand)
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Scales of diversity: Global — total number of species of different taxa in the
whole world. About 1.65 million identified. Estimates range up to about 30

million species.

Scales of diversity

a
Alpha - number of a ¢ ab ba
species in a given b
plot or area ¢ % a
ac b c

Scales of diversity

Beta - species turnover across an
environmental gradient

16.14




Scales of diversity

Gamma - regional species richness
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Ecoregions of the Pacific Northwest

4. Community structure

Community: Association of interacting species
inhabiting some defined area.

Community Structure: Includes attributes such as
# of species, relative species abundance, and
kinds of species present.

Guild: Group of organisms that all make their living
in the same fashion.

Ex.: Seed eating animals in the desert.

Life Form: combination of structure and growth

dynamics.

Questions to focus on:

1. How do species richness and species evenness
influence community diversity? How are they
combined in the Shannon Index of diversity?

2. What does the lognormal abundance distribution tell
us about the relative abundances of species in
communities? Why is it sometimes difficult to see
this pattern in real communities?

Community structure

Richness - number of species

Evenness - relative abundance

Community structure

Composition - who are they? which

types of species?
Y
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Rank Abundance Curves
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These rank-abundance curves show that
community & is dominated by one of five tree
species, while the five species in community
b are present in equal propontions.

\ Community a
Community b

Greater evenness
indicated by

lower slape.
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e
Maost plant species in this community
have moderate coverage.

Few plant specics have Few plant specics have
very low coverage. | very high coverage.

20

Lognormal
Distributions

Maost bird s o5 in this community
are moderately abundant.

Few bird species. Few bird species
are rare. are abundant.
—_—
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Quantitative Index of
Species Diversity
Shannon Wiener Index:

s

H = ‘ZPi log.p;

H = Value of Shannon-Wiener diversity index.

P; = proportion of the ith species.
Log, = natural logarithm of p;
S = number of species in the community.

Major Concepts

Human activities are causing dramatic
changes in species’ abundances and
distributions.

These changes can have strong effects on
human well-being.

"Biodiversity" refers to the breadth of
biological organization from genes to
ecosystems.

Most species are moderately abundant; few
are very abundant or extremely rare.

A combination of the number of species and
their relative abundance defines species
diversity.

End




