Cattle egret: first jump dispersal, then diffusion
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FIGURE 6.2 Colonization of the New
World by the cattle egret, (Bubulcus ibis).
This heron crossed the South Atlantic
from Africa under its own power, becom-
ing established in northeastern South
America by the late 1800s. From there it
dispersed rapidly, and it is now one of the
most widespread and abundant herons in
= _ , the New World. (After Smith 1974.)

Lomolino et al. 2006
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Great American Exchange

16-3 Mya: NA, SAin current geographic position
» but separated by sea: barrier for animals, flightless
birds

mammals in SA evolved in isolation (marsupials)

mammals in NA evolved together with Eurasia (placentals)

3 Mya: formation of isthmus
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Great American Exchange: Who wins?

NORTHERN ANCESTRY

Stopped by filter Crossing filter

Shrews Rabbits
Pocket mice Field mice
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FIGURE 10.34 Map showing the loca- Crossing filter Stopped by filter
tion of the Central American land- T
bridge, with lists of the mammalian SOUTHERN ANCESTRY
families of both North and South Amer-
ican origin that either crossed through
the filter of tropical lowland habitats in L. i
Central America during the Great Amer- @ §0% of modern S.A. mammals are of N.A. origin Lomolino et al. 2006
ican Interchange to colonize temperate .
regions of the other continentorwere o 10% of modern N.A. mammals are of S.A. origin
stopped in or near the filter. Note the . . .
Asjinfietiy wihiiolg s of Norti « many S.A. extinctions due to N.A. invaders
American origin passing through the i ) ) .
filter and more families of south Ameri- o NQ evidence of N.A. extinctions due to S.A. invaders

can origin stopped by the filter.
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Stepping stones:

J Western (Oriental) species
. Bastern (Australian-New Guinean) species
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Island chains as (two-way) filters
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FIGURE 6.14 The Lesser
Sunda Islands between Java
and New Guinea serve as a
two-way filter for the reptilian
faunas of southeastern Asia
and Australia. Bars quantify
the decline in Oriental species
and the increase in Australian
species going from west to
east down the island chain.
(After Carlquist 1965.)
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Hawaiian Islands colonization

 jump dispersal, not diffuse

, 2000 miles
A Mariana

Trench

» sweepstakes (low probability)

* wind or water dispersal types

http.//www.faqs.org/docs/factbook/print/zn.html
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FIGURE 8.11 Introduced mammal/bird species for the continents, coastal islands, and
offshore islands of the earth (after Ebenhard, 1988).

Biogeography 6 Prof. J. Hicke



Biogeography

Economic costs of invasive species in US

Losses and damages Control costs Total costs
Type of organism (x $1 million) (= $1 million) {x $1 million)
Plants
Purple loosestrife Nz 45 45
Aguatic weeds 10 100 110
Melaleuca tree NA 36 6
Crop weeds 23,400 3,000 26,400
Weeds in pastures 1,000 5,000 6,000
Weeds in lawns, gardens, golf courses MNA 1,500 1,500
Mammais
Wild horses and burros 5 NA 5
Feral pigs 800 0.5 B0O.5
Mongooses 50 NA 50
Rats 19,000 NA 19,000
Cats 17,000 NA 17,000
Dogs 250 NA 250
Birds
Pigeons 1,100 NA 1,100
Starlings 800 A 800
Reptiles and amphibians
Brown tree snake 1 4.6 5.6
Fishes 1,000 NA 1,000
Arthropods
Imported fire ant 600 400 1.000
Formosan termite 1,000 NA 1,000
Green crab 44 NA 44
Gypsy moth NA 11 11
Crop pests 13,900 500 14,400
Pests in lawns, gardens, golf courses NA 1,500 1,500
Forest pests 2,100 NA 2,100
Mollusks
Zebra mussel NA NA 100
Asian ¢larn 1,000 NA 1,000
Shipworm 205 NA 205
Microbes
Crop ptant pathogens 21,000 500 21,500
Flant pathogens in (awns, gardens, goff courses A 2,000 2,000
Forest plant pathogens 2,100 MNA 2,100
Outch elm disease N4 100 100
Livestock diseases 9,000 NA 9,000
Human diseases A 6,500 6,500
All organisms 138,630
aNA, not available. o

Table 1. Estimated annual costs associated with some nonindigenous species introduced to the United States, in millions of

dollars (see text for details and sources).

Pimentel et al.,

2000 Prof. J. Hicke



Invasive species example: Freshwater fish
Established Non-native Fish Species, 2000

Number of Spedies
I o B 11-20 Il 31-40
1-10 W 21-30 B 4150

Data Source: U.5. Geological Survey. Coverage: lower 48 states only.

The number and distribution of nonmative fish species in US watersheds, as well as other

indicators of nonnative species, are reported in The State of the Nation’s Ecosystems

(The Heinz Center, 2002; www.heinzcenter.org/publications.htm). Recently proposed

revisions to these indicators, encompassing plants, vertebrates, invertebrates, and pathogens

Dybas, 2004 for the six ma jor US biomes, 11ji:’.’ increase r.fn::‘ consistency of reporting on mrmmh’ ves and
improve comparability across regions and research and monitoring programs.

Biogeography Reprinted courtesy of The Heinz Center.



Invasive species example: Lake trout

e Introduced into Yellowstone Lake in 1994 by
angler

e Decline of native cutthroat trout

e Park Service removed 80,000 lake trout since
1995

e Problem not likely to go away; rather, in
maintenance mode

ommons.wikimedia.org/wiki/Image:Rainbow_over_yellowstone_lake.jpg

lake trout cutthroat trout

. pond.dnr.cornell.edu www.fs.fed.us/r4/btnf/recreation/webpics/FishWebpage .
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Invasive species example: Buffelgrass as a disrupter

of Southwest desert ecosystems

e modifications to disturbance regimes
e elimination of native species
e control by

e education
e mechanical removal

http://www.npr.org/templates/story/story.php?storyld=5295379

Biogeography 10
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Invasive species example: Cheatgrass in the West

Consequences

: 1905-1914
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FIGURE 8.9 The logistic expansion of invading species spreading by either diffusion or
jump dispersal as displayed by cheat grass (Bromus tectorum) expansion in western North
America (after Mack, 1981; Shigesada and Kawasaki, 1897).
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How are global change issues facilitating invasions?

Table 1. Possible general impacts of global change
elements on the prevalence of invasive alien species®

Element of global change Prevalence of invadersb

Increased atmospheric CO, concentration +
Climate change

Increased nitrogen deposition

Altered disturbance regimes

Increased habitat fragmentation

+ + 4+ +~

aAlthough these predictions are speculative, they are based on observations that
are mentioned or cited in the text.

bKey: +/—, might increase prevalence of some invaders and reduce prevalence
of others; +, expected to increase prevalence of invaders in many affected regions.

Biogeography

Dukes and Mooney, 1999
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Invasive species example: Malaria in Hawaiian
Islands caused extinction in bird species

e 30 species of Hawaiian honeycreepers

(Drepanididae)
e endemic to Hawaiian islands

e on Oahu, 6 species extinct by 1900
e declines in lower elevation species but not

higher elevation

(mosquitoes) Mative Birds

Veclors

e tied to introduction of Culex mosquitoes in 1820s
by Europeans

Abundance

e carriers of avian malaria

L] w
0 500 1000 1500
Elevation {m) °

lack of evolution in presence of mosquitoes
=> lack of defense in honeycreepers

I Arad. 5ci. Volnome 59 Number 22, 29 October 2002

¢ |imited in elevation extent by temperature

Prof. J. Hicke
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Climate change facilitates some invasions

Number of frost days

1900 1920 1940 1960 1980 2000
Year

Figure 3 Vegetation shift from indigenous deciduous to exotic evergreen broad-leaved  appear to profit from milder winter conditions, indicated here by the decreasing
vegetation in southern Switzerland. The shrub layer is dominated by the growing number of days with frost per year (the smoothed curve gives five year averages for the
number of spreading exotic evergreen broad-leaved species (see illustration) that number of frost days per year)®®.

Walther et al., 2002
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