
Nuance, naysayers and 20 years of 
studying species invasions

1st meeting: Morro Bay, 1991

Pre-web lists
Pre-ppt

Pre- ‘invasion biology’



• Google Scholar: 
– Invasive species-1,000,000 hits; 
– Invasive plants-254,000 hits; 
– Invasive plants in California-54,000 hits

Yet more research is needed !



Are Invasives Bad? Not Always, 
Say Brown Researchers 

May 17, 2010 | Contact: Richard Lewis

Don't Sweat the Invasion:
Why foreign plants and animals may  not be 
that bad.

By Rebecca Tuhus-Dubrow|Posted, Wednesday, Nov. 4, 2009, at 1:30 PM ET
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As we have had a rise in awareness and research on the issue, so have we had an increase in the amt of controversy about the issue….
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Naysayers

Nature, June 9.2011

Presenter
Presentation Notes
Google scholar…invasive species “over 1 million hits!!)….california ‘invasive species’ 99,000 hits



What can we do better ?

• Academics
• Managers
• Communicators 
• Policy makers

Presenter
Presentation Notes
What can we do better to deepen the scientific basis for management as well as thwart unnecessary or unproductive controversies?



I. Increase precision in our 
language

• Terminology is imprecise, inconsistent, 
combines objective and subjective 
concepts.

• Avoid casual use of important terms



What is an “invasive” species ?

3 Definitions in common usage



1. Any naturalized non-native 
species

• Species called ‘invasive’ just because they 
are non-native and reproducing in new 
land  = origin based definition

• No specification for impact
California:  1800 plant species

(almost 1/3 of plant species in State)





2. Invasive definition by IUCN and 
Executive Order 13112 (Clinton, 1999) 

• "Invasive species" means an alien species 
whose introduction does or is likely to 
cause economic or environmental harm or 
harm to human health. 

• Origin + harm



DANGER

• Calling an introduced species ‘invasive’ 
implies we  know it is harmful 

• We often do not know impact 
• ‘Harm’ is a subjective interpretation of 

impact



• “1” + “2” = Xenophobia criticism

• Accusation all non-native species are ‘bad’ 
just because they are not native.



3. A species that spreads rapidly in a new 
region

Mostly used by ecologists



Invasive plants: “naturalized plants that produce 
reproductive offspring…often in large numbers, at 
considerable distance  from parent plants….have 

potential to spread over a considerable area”
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Transformers:  a subset of invasive plants which change the
character, condition, form or nature of 
ecosystems



Invasiveness = rate of establishment and spread

Impact = depression of native species



‘invasiveness’ does not correlate 
with impact
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“invasive” : 
biogeographic and demographic 

processes

• NO implication for impact (or harm)

• BUT requires measures of ‘invasiveness’
• Not used by public or policy makers



Lists from around the world of 
invasive species…

• Naturalized alien species (definition 1)
• Environmental weeds (definition 2)
• Invasive & harmful plants of wildlands 

(definition 2 & 3)
• Harmful alien plants (following IUCN)

(definition 2)
• Invasive plants of country x (invasive= 

undefined, 1 or 2 or 3)



I. “Invasive” definition:

• Define terms carefully at outset of every 
communication

• Work harder to avoid definition “1”
• Know what you are comparing



II. Deepen our understanding of 
impact

• Particularly impacts on biodiversity



0
20
40
60
80

100
120
140
160
180

High Moderate Low

Impact

S
pe

ci
es

 (%
)

high mod low

Hydrologic impact
Alters  fire regime
Modifies  soil  nutrients
Decreases  forage
Displaces  other trophic levels
Displaces  native plants

Impacts of Cal-IPC list species

Molinari and D’Antonio in prep.

* *

=a biodiversity impact



• Myth: These species increase biological 
diversity. 

• Fact: Many invasive species form 
monocultures (dense stands of one plant) 
that push out native species and reduce food 
and shelter needed by native wildlife, 
including endangered species. 

From Cal-IPC web site: 

Implication = decrease in biodiversity
(richness or abundance natives)



Do invaders ‘push out’ natives ?

• Directly via competition
• Indirectly through system alteration



DATA ?

• For Cal-IPC high priority species, How 
many have data showing they “push out 
native species”

40 % reference data showing some sort of 
impact on growth or occurrence of a native species

Most commonly cited evidence = 
observation ….“form monospecific stands”

Presenter
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Correlational data

Bromus diandrus                       Nassella pulchra 
(non-native grass)                      (native grass)

Molinari, in prep.



Correlational data common

Bromus diandrus                       Nassella pulchra 
(non-native grass)                      (native grass)

•Competitive displacement
•Faster post-disturbance recovery
•Different soil or microenvironment 
conditions 



How  do these seemingly monospecific 
stands form?
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Invaders alter ecosystem processes once they 
get foot in door. Reduces natives? 

• Dozens of studies showing invasive plant 
alter environmental parameters

N fixers
Other soil alterations

Fire promoters

Litter accumulators

• Does that lead to reduced native cover or 
richness ?  Maybe….
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Native species mortality increases in 
these hotter fires
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Fire promoted by exotic grasses 
can reduce natives

natives

Arundo

Coffmann et al. 2010



Bioscience  2003



96 % of T and E species suffer multiple threats
4 % suffer only from alien plants

•http://www.natureserve.org

Alien plants contribute to declines in combination
with other causes



Do invaders ‘push out natives’? 

• Controversial…
• Through direct competition? Evidence limited.
• Through taking advantage of altered conditions: 

Likely
• Through altered ecosystem properties: Maybe 

(esp. for fire).
• Need sharper research focus in this area.
• Definition of biodiversity? Impacts on this ?
• Better communicate details of how changes in 

biodiversity come about and role of non-native 
species relative to other factors



III. Embrace the nuances: 
Impact is not a yes/no phenomenon

Varies with circumstance
Varies with abundance of invader
Varies with scale



Carpobrotus edulis:

Coastal dune/backdune                 Coastal scrub
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Carpobrotus edulis:

Invades faster in dune
But has lower impact even at 100% cover



Impact varies with abundance of 
invader (not a yes/no thing)



Native birds do well with some 
Tamarix but not complete Tamarix
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Merits of mixed systems, may go 
unappreciated

Presenter
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Where non-native invaders are in the landscape but not dominating it……do we know how conditions differ between mono dominant and mixed communities? Would this help manaement?



Give greater attention to scale…

Davis et al., Nature 2011

Implication: Tamarix has no impact on water
availability



Tamarix ramossisima

Salix

Populus

Water loss per unit leaf area
very similar   

Sala et al. 1996



Daily water use is function of leaf area



Tamarix can become very dense 

BASIN SCALE impacts on
water loss depend on 
-density of Tamarix

- what species would replace it

Difficult to estimate Tam.
water use in 

Large & heterogeneous landscape



Measurements and reporting at 
appropriate scale are key…

Davis et al., Nature 2011



Overall Conclusions:

• 20 years--research has been rich
• Integration of research and management 

has been rich
• But we can do even better !

– More clear terminology
– Sharper research focus related to impacts
– Develop better understanding of biodiversity 

impacts
– Embrace and communicate nuance

Presenter
Presentation Notes
You could teach an entire ecology course just based on what we have learned about wildland ecosystems just based on studying non-native, invading species

Managers and entrepeneurs have employed an enormouis array of tools to address and control non-native species



• Approximately 1,800 non-native plants 
also grow in the wild in the state. A small 
number of these, approximately 200, are 
the ones that this Inventory considers 
invasive. Improved understanding of their 
impacts will help those working to protect 
California's treasured biodiversity. 

Cal-IPC Web site
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