Managing Invasives:
Progress, Problems, and Polemics

Dan Simberloff, University of Tennessee



18! century



Charles Darwin in Patagonia, 1832:

“The whole country may be called one great
bed of these plants. The cardoon [Europe
and North Africa] is as high as a horse’s
back, but the Pampas thistle [southern
Europe and Asia] is often higher than the
crown of the rider’'s head. The road itself

IS partly, and in some cases entirely, closed.”






from Richardson and Pysek 2008
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ECOLOGY OF BIOLOGICAL INVASIONS

Since mid-1982, SCOPE has developed a new programme to examine the ecology of
invasive plants, animals, and micro-organisms. Emphasis is centered on the study of
those species which have sucessfully invaded non-agricultural regions and have
disrupted natural ecosystem processes, Specific questions addressed are :

<l) What are the factors which determine whether a species will be an invader or

not?

2) What are the site properties which determine whether an ecological system will
be relatively prone to, or resistant to, invasion?

======> 1) How should management systems be developed to utilize the knowledge gained
from answering questions 1 and 2.

Under the guidance of the Scientific Advisory Committee for the project
established under the chairmanship of Professor H.A. Mooney, a series of national
and international workshops and working group meetings have been organized which
will summarize knowledge in this area and will be followed by an international
synthesis in 1986 and 1987.
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»

Within the framework of the international programme outline, various national projects have
developed independently. Their main purpose is to assemble data bases, identify problems
and specialists and to synthesize knowledge. The conclusions of the meetings organized at
the national level will proyide the general background for the synthesis phase. The specific
programmes developed by the National Committees In Australia, South Africa, United
Y mordnm and 11SA are described in the following pages. Additional contributions are






Boiga irregularis,
the brown tree snake
on Guam



Burmese python, Florida



Nile
perch

INn Lake
Victoria



Caulerpa taxifolia

Mediterranean






And introduced species also:

Compete with native species
Parasitize or infect native species
Vector diseases to native species
Hybridize with native species
Etc., etc., etc.






BIOLOGICAL INVASION BY MYRICA FAYA IN HAWATL:
PLANT DEMOGRAPHY, NITROGEN FIXATION,
ECOSYSTEM EFFECTS!'

PeTeER M. VITOUSEK AND LawRreENCE R, WALKER?
Department of Biological Sciences, Stanford University, Stanford, California 943035 USA

1989. Ecol. Monogr.
59: 247-259



BIOLOGICAL INVASION BY MYRICA FAYA IN HAWATL:
PLANT DEMOGRAPHY, NITROGEN FIXATION,
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invasional
meltdown



“Above- and below-ground impacts
T Fukami et al. 2000  of introduced predators in seabird-
Ecology Letters 9:1299-1307  dominated island ecosystems”
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Figure 2 Response of belowground trophic groups to rat invasion of islands. Arrows indicate directions of nutrient flow (note that only a
subset of the soil food web is shown). Results are shown as means £ SEM (# = 9 rat-free and 9 rat-invaded islands). * P < 0,05 **P < 0.01;

k[ < (1L.001; ns, non-significant; SIR, substrate-induced respiration in litter and soil.

Above- and below-ground impacts of
introduced predators in seabird-dominated

T Fukami et al. 2006 island ecosystems

Ecology Letters 9:1299-1307



2004



Anolis sagrei

Kolbe et al. 2004, Nature 431:177-181



Increased genetic variation and evolutionary
potential drive the success of an invasive grass

Sébastien Lavergne* and Jane Molofsky

Department of Plant Biology, University of Vermont, Marsh Life Sciences Building, 109 Carrigan Drive, Burlington, VT 05405




Enos Lake,
on Vancouver Island

‘reverse speciation” in a
three-spined stickleback
species pair



1328

2012. Canadian Journal of Zoology 90:1328-1338

ARTICLE / ARTICLE

Effects of invasive American signal crayfish
(Pacifastacus leniusculus) on the reproductive
behaviour of threespine stickleback (Gasterosteus

aculeatus) sympatric species pairs

G.J. Velema, J.S. Rosenfeld, and E.B. Taylor



Bosmina sp.




Nature
2011



2009



Oikos 2013

A call for an end to calls for the end of invasion biology

Daniel Simberloff and Jean R. S. Vitule

D. Simberloff (dsimberloff@utk.edu), Depr of Ecology and Evolutionary Biology, Univ. of Tennessee, Knoxville, TN 37996, USA.
—J. R. 8. Vitule, Laboratdrio de Ecologia e Conservagdo, Depto de Engenharia Ambiental, Setor de Tecnologia, Univ. Federal do Parand,

81531, 980, Curitiba, Parand, Brazil






International New AJork €imes



1) How many introduced species are harmful?



1) How many introduced species are harmful?

a) Some native species become “invasive.”



Simberloff et al. 2012, Ecology 93:598-607 —

a) introduced plants 40X more likely to become damaging

b) when native plants become invasive, almost always
iInduced by some anthropogenic change, like grazing
or changed fire regime

Cf. Paolucci et al. 2013 Diversity and Distributions
Hassan and Ricciardi 2014 Frontiers in Ecology and
the Environment

Encroachment by Juniperus occidentalis



1) How many introduced species are harmful?

1) Are actions against introduced species xenophobic?



Restrictive United States Laws

iIntroduced species human immigration

1900 — Lacey Act 1901 — beginning of
Ellis Island
restrictions

1912 — Plant Quarantine Act]| 1921 — 1st national
quotas

1924 — Immigration Act

Philip Pauly
1950-2008



“...attitudes towards foreign pests merged
with ethnic prejudices: the gypsy moth
and the oriental chestnut blight both took
on and contributed to characteristics
ascribed to their presumed human
compatriots.”

- P. Pauly, 1996






“to cleanse the German landscape
of unharmonious foreign

substance.” — R. Tuexen, 1939 e

Tuexen

“As with the fight
against Bolshevism,
our entire occidental
culture is at stake, so
with the fight against
this Mongolian invader,
an essential element of
this culture, namely the
beauty of our forest [is

at stake].” — R Tuexen, | |
1942 Impatiens parviflora



“The German example also suggests we would do well to
beware of ideology in the garden masquerading as science. It's
hard to believe that there is nothing more than scientific
concern about invasive species behind the current fashion for
natural gardening and native plants in America — not when our
national politics are rife with anxieties about immigration and
isolationist sentiment.” — M Pollan, 1994



Hugh Raffles

The anti-immigrant sentiment sweeping the
country, from draconian laws in Arizona to armed
militias along the Mexican border, has taken many
Americans by surprise. It shouldn’t — nativism
runs deep in the United States. Just ask our non-
native animals and plants: they too are
commonly labeled as aliens, even though they
also provide significant benefits to their new
home. While the vanguard of the anti-immigrant
crusade is found among the likes of the
Minutemen and the Tea Party, the native
species movement is led by environmentalists,
conservationists and gardeners. Despite cultural
and political differences, both are motivated by
the fear of being swamped by aliens.

H. Raffles, 2011
NY Times



1) How many introduced species are harmful?
1) Are actions against introduced species xenophobic?

2) Efforts to contain invasions are futile.



Mark Gardener, Director, Charles Darwin
Research Station, Galapagos, 2011:

“It's time to embrace the aliens. Blackberries
now cover more than 30,000 ha here, and our
studies show that island biodioversity is reduced
by at least 50% when it's present. But as far as
I'm concerned, it's now a Galapagos native,

and it's time we accepted it as such.”

Rubus niveus



www.islandconservation.org

eradicated
81 populations of 14 species
on 59 islands worldwide






http://diise.islandconservation.org/




2016

for 251 eradications of invasive mammals on 181 islands:

Table 1. Numbers of species with demonstrated benefits from invasive mammal eradications

Resident population Unassisted Unassisted Conservation
Animal recovery colonization recolonization Reintroduction introduction
Invertebrate 5 (5) 0 0 16 (29) 1(1)
Landbird 35 (50) 12 (12) 16 (33) 36 (122) 11 (17)
Seabird 41 (73) 22 (28) 50 (89) 9(12) 0
Mammal 3(11) 0 1(1) 7(7) 4 (5)
Reptile 31 (55) 0 0 22 (44) 2 (2)

Numbers of populations are shown in parentheses.






known infested area: 4,000 ha
to be verified: 400,000 ha

proposed budget:Au $39 million/yr
for 10 years



melon fly =
Bactrocera cucurbitae



Mytilopsis sallel



Kochia scoparia in Western Australia



Caulerpa taxifolia

California



2011



MAINTENANCE MANAGEMENT
physical and mechanical control
chemical control
biological control

sterile male, mating disruption, etc.



Australian paperbark,
Melaleuca quinquenervia



15 Years of Melaleuca Management
1995 2010
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sea lamprey, Petromyzon marinus






genetics!!!!



from E.M. Golenberg -
http://greatlakesphragmites.net/files/GLC-Webinar.pdf









Science 354:164-167; Oct. 14, 2016



KEVIN M ESVELT*, ANDREA L SMIDLER, FLAMINIA CATTERUCCIA* AND
GEORGE M CHURCH*



from A. Hawkes, Bay Nature, 2016




2016












Science 354:541
2016

Can any idiot
do it?

I've already learned that any idiot cannot do CRISPR: It

takes, at least, basic laboratory sKkills.



1) How many introduced species are harmful?
2) Are actions against introduced species xenophobic?
3) Efforts to contain invasions are futile.

4) Animal rights objections to eradication and management
of (some) invasive vertebrates.

North American gray
squirrel, Sciurus carolinensis



rights of species or populations to exist
VS.
rights of individual animals to exist

PCTA

LE FOR THE ETHICAL TEEATMENT OF ANIMALS

—
74 The Fund for Animals







1) How many introduced species are harmful?
2) Are actions against introduced species xenophobic?
3) Efforts to contain invasions are futile.

4) Animal rights objections to eradication and management
of (some) invasive vertebrates.



Michael McWilliams,
2016, Tasmania

“The Usurpers”

QUESTIONS?



