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Long distance transport of pathogens
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Black arrow indicate most likely long-distance aerial transport of disease and gray
arrows most likely human transport of disease. From Brown and Hovmoller,
2002—see for details.
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A world sampling of the numbers
of naturalized species

Region Plants Fish Birds
Europe 721 74 27
California 1023 42 19
Australia 1952 22 32
South Africa 824 20 14
Hawaii 902 19 38
New Zealand |1623 30 36
Japan 1196 13 4

From Vitousek, et al., 1997, Elredge and Miller, 1997, Hobbs and Mooney, 1998. Enomoto,
1999

H-GTREEEVNDRF—ANE

EEOHR

ZDOEHT, KEZBTTWIERENLESE > TWIEBOEY O SARA & AR LR 7= 910 5
Ewﬁ%k%wﬁ%@%éi%%ﬁtot@ffoWL@MTi\Ewﬁ%ifﬁlbtgﬂjT%D\%
WRERITBHEABEAT LTz, L LZEDOR, BWRERAEZTHIEML, 20X RiFE L RWHlo
EZNES %Ibfcﬁé)\ﬁ%’i%}]@%*ﬁ‘ DIV Do Z EIC X Db D TT, Ibid, F SIZBEEFEVO
%%&47@%T%Di# BEIXR0Wo TN, ok, A LTI O B ERIK T % i
TDHRENE RN AL IC iof%%téhéifﬁ ZOPNITFERE A, FIER~OREMIGZ
WOFZ L2 HME LT, B2 MU TIICT ANV R—F 2R LB TiE, TR —HEOEEEZ5| X L,
DN 2 BIRITFY | FARBEENEZ IXEREBL L, JALOEMSEEICIREN R EE 52 F L
oo THPAMZH, A X T ALY U 7 — R E2 W AEMIBBRIZE D . AERER & RFICER o pk
EhE2IHIR, 7 X EOWHEMN, TORENIRZ LIZbOD, BROREICERZRWE %2 5 2 724
e £3,97

INOEREICEDITHNES T HANCEDR &0 ) BEIL, OETmMTANEET H L. 20 N HE CERS
DI, TNEETZEIEEOOTHEEICRY T, 2o VEERIINCRY 2, IELWERZ M > T
BOHEL TS NBEELENTINRNTLEY, 207D, WK THBELRTNE RS20 TTRN, Fix
DS HEICE 2 2 BITFRAN T, BERNNYD BEOL ZAHE VRN TIEH Y FHA,

DX RBITHE—-FENFFTOHMLFEL, ZEHEDOLIRKRMAERZS2NVE Y, TNETLY
HITOMICHEBEICELED D Z & TT, L, RBEMED KT Hm~EZEETIENTMR . RICH
LETEHICZDOENTETETHRLS RHMANCH D 9,

WO ABNGCBNIEERETEE S
bH A, BEICEDITHPENTRA~ELF7Z20 TiEe < . REOFHLOIAENREML TWDO b0
DORETY, FELERLTET I A 2 RN L2 GRAFEHOKIETH L7 2 bt s iz



KiZEERLTWE) (K2) | A4V uT7 ) ZKEIZFEFGAALY LTI TIEH D FHADR, Ebb
OEMLEHE NVEREOKELSIEEZLTCWET, £/, ELERILTYZ v 2 Z 7% (Mnemiopsis
leidyi) # BEWEIZH LTI TEH Y FHAN, ZOHEH /AT A MNP O ST TERBICEEZHL L
Toth. & OHIROWEITHERAITEZ 52 £ L. (K3)

[ 1988 Zebra Mussel Distribution*1] /
Sty rd ™\ \
. L X 7
e R
= la

™ _l_tﬁ’l‘%i‘l"ntfhbcﬁ(m« L
e -/
i y £

-

F 4
—

Eurasian Zebra Mussel
(Dreissena polymorpha),
Spread in USA 2

A 1988 - 2001
& Papawski Source:http://nas.er.usgs.gov/mollusks/

Working removing zebra mussel from water intake pipes Maps/current zm_map.jpg

B2, KE~OET5HA ORBRMEABEA
(&% : http://nas.er.usgs.gov/mollusks/maps/current_zm_map.jpg.)

The Destruction of a Fishery

In 1982 Mnemiopsis leidyi? invaded
the Black Sea evidently as a result of
the discharge of ballast water from
the United States. This invasion
contributed to a sharp decrease in
local fisheries (IMO, 1997). A
subsequent inadvertent introduction
and invasion by a predator of the
Mnemiopsis is leading to a recovery
of the fishery (Kideys, 2002)
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The numbers of introductions now match the
numbers of native species

1200+

1100‘; 1023 Native Hawaiian Species

1024 Native Hawai’ian Species ‘ . l//
NO. 7

OF 3 HAWATIAN INTRODUCTIONS
SPECIES_; 550 Native Galapagos Species \

% 550 Native Galapagos Species ‘ S wﬁ'/'/‘
3 v/)/ GALAPAGOS INTROBUCTIONS

L

. U 1 T T T T T T T 1 T 1 U U T T U
18031807 18261834 1851 187618911904 1922 1957 19701975 197919861988 1994 1995 1997

Pd

N n

From Eldredge and Miller, 1998, Tye, 2001, and Wester, 1992.
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We are building new and complex ecosystems

Removal of feral
sheep from Santa
Cruz island led to
‘Consumer 1 ‘ ‘Consumer 2‘ ‘Consumer 3‘ an eXpIOSiOIl of
invasive weeds

@dator 1 ‘ Predator 2 ‘ ‘ Predator 3 ‘

Plant1]  [Plant2] [Plant3]  [Plant4]

D Native species D Non-native species

Zavaleta, Hobbs and Mooney, 2001
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Disruption of Ecological Services

600
400
Streamflow (mm)
200
100
10 20 30
Years

A 55% reduction in streamflow (from 600 to 270 mm) in

Cape Floral Kingdom (fynbos) catchments in the Western
Cape 23 years after introduction of pines (Pinus radiata).
Versfeld, D.B., D.C. LeMaitre, R.A. Chapman. 1998
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&, EHZLENE (The Good, the Bad and the Ugly)
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The Millennium Assessment-the quest for a deeper
understanding of human impacts on ecosystems

Global
Regional

Local
Human Wellbeing &
Poverty Reduction
=Health and disease
=Environmental Security
=Cultural Security
=Economic Security
=Equity

Primary Drivers

= Demographic Change

= Economic Change (incl globalization, trade,
market, & policy framework)

= Social and Political Change (incl governance,
institutional, & legal framework)

= Technological change

= Lifestyle and Behavioral change

¥
s

I = Strategies and Interventions

Ecosystems &
their Services

= Supporting (Biodiversity and
ecosystem processes)

= Provisioning (Food, water,

fiber, fuel, other biological

products)

= Cultural (Cultural, aesthetic)

Proximate Drivers
Climate Change
Land and Water Use & Cover Change

Factor inputs (e.g., irrigation, fertilizers)
Pollution

Harvest

Nutrient Release

Species Introductions

Life on Earth

7. ETHPOI LT LEBRT XA Y FOBRZHIRMEH
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