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I11. Processes affecting diversity — large scale
C. Equilibrium model of island biogeography
1. Effects of island size and distance

2. The balance between immigration and
extinction

D. The latitudinal species gradient
1. The patterns
2. The hypotheses

C. Island biogeography

Patterns of species richness depend on
Island size
Island isolation

Number of species increases as island area increases
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Mountains are islands too

Montane Area & Species

Number of montane mammal
specles increases as the
area of available habitat
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Lakes are islands?

Lake Area & Fish Species
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Closer islands have more species than farther islands

"Area & Bird Speciesm

For a given area, islands near
1,000 New Guinea support more bird
2 species than those farther away.
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Effects of distance depend on taxa — why?
Isolation & Diversity
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Mountain distance matters for mammal diversity
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Distance & Species
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Equilibrium Model

ng equl um model| eo&
Iha number of species on an island is damrmln by a helance
and

leanwhile, the rate of s

extinction on the island increases

ias the number of species present
5.

he rate gration o
apecieu to an island decreases
rsl the rumber of species on the

i?ratinn
tion

of extinc|

Rate of imm

Large near islands have more species than small far islands

Equilibrium Model Example
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Simberloff &
Wilson tested
EMIB on Florida
mangrove islands

Ehrlich & Roughgarden 1985

Colonization Curves

The number of species on the near

island soon equaled predefaunation levels,
while the number of species on the far island
was still below the ori\ilnal level.
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Area & Number of Species

The area of Mud 1 The area of Mud 2 island
was reduced only once

and of

showed only one.

.| substantial decrease.

Meanwhile, number of
species increased on
the control island,
whiv;h was nnt
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Mangrove island
recolonization
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Using species-area relationships to
predict rates of extinction
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Deforestation leads to
habitat fragmentation:
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Experimental reduction of fragment size

Pastars or regrowsh
Biological Dynamics of Forest
Fragments Project
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Figutre 1. The Bikogiced Evavansics of Forest Fragments Project stedy ared in cemral Anvazonia, shoreing locations
of forest fragmrents ane coutrol sites in intact forest

Laurance et al. 2002 Cons. Biol.
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Figure 2. Speciesarea relationships for nine species of
terresteial insectivorous bivds (mean = SE) in the Rio-
lagical Dywaimics uj Forest Fragments Project study
atrvet. Rt'gr\t'ﬂnui ies gire fitted separately for frag
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Calculating species extinctions from
habitat area

S=cA? (draw)

species on
Caribbean islands
is higher on larger
islands.

1,000

| Number of bird I

log(S) = log(c) + zlog(A)

Mumber of
bird species
g
\/

z = slope of regression line

056 1000 Toootooooo  Bottom line: overall rates of
extinction are 10-100 fold
higher than background.
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Range of z’s for lowa grasslands

Table 2. Predictions from species-arca exsinction theory of the mumber of plant specics (5 that should be eveant in all lowa prairie remsants,
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hane besn sampled (7,12 ko' ).

0 1907 0s LT 13873 20k 18
o 104 T 262 14
015 187 i296 A% T
[ T2 2300 125 131
05 w6 1330 i 5
Crany (19333 0 S8 154,40 Ms ETE
ot 104 REO2 2 ] 1772
5 187 e 3 1597 THI
200 5 1
5 6 [T W

Wilsey et al. 2005 Cons. Biol.

wnaly

D. Latitudinal gradient in species richness

pp. 517-520 (check page numbers)

1. What is the latitudinal species richness
gradient?

2. Does it hold for all species?

3. What are the hypotheses about why this
gradient exists?

4. Have any of them been proven to be the sole
factor responsible for the observed patterns?

Latitude & Species Number
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Latitude & Bird Species

As in many other groups
9 of organisms, bird

1,000+ species richness
decreases with latitude
o away from the equator.
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Species Decline & Latitude

Ichneumonid wasp species
richness peaks at middle latitudes.
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Area & Ecologlcal Zones

There is considerably more
land area in the tropics than
1,200 in other ecological zones.
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Temperature & Latitude

Mean annual o
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iJust 10 countries contain over 75% of
Ra' n ForESt all tropical rain toreat on the planet.
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Land Krea & Nuwmber Sf Me‘mmals

The number of terrestrial
mammal species increases
1,000 with area of continent
k and large islands.
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Area & Flowermg Pla;\{;

The number of species living
in rain forests increases
1,0004; with area.
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