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Abstract. In an assessment of non-indigenous species transported by international ship traffic to
German waters, commissioned by the German Federal Environmental Agency, the survival of
tropical plankton organisms in ballast water was studied by accompanying a container vessel on ils
23-day vovage from Singapore to Bremerhaven in Germany. Two tanks, one filled off Singapore and

Modelling the invasion risk of diapausing
organisms transported in ballast sediments

Marjorie J. Wonham, Sarah A. Bailey, Hugh J. Maclsaac, and Mark A. Lewis




Published March 5

Diiferentiating successiul and failed molluscan
invaders in estuarine ecosystems

A. Whitman Miller!*, Gregory M. Ruiz!, Mark S. Minton!, Richard F. Ambrose’

'Smithsonian Environmental Research Center, PO Box 2§, Edgewater, Maryland 21037, USA
*Environmental Science and Engineering Program, Box 951772, University of California, Los Angeles, California 90095, USA

-72¢ -68° -64° -60° -56°
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The spatial spread of invasions: new developments
in theory and evidence

Abstract
We review and synthesize tecent developments in the study of the spread of inw.
species, emphasizing both empirical and theoretical approaches. Recent theoretical work
has shown that invasiv ies spread is a much more complex process than the
classical models suggested, as long range dispersal events can h
the rate of range expansion throug

emph:

a large influence on
time. Empirical work goes even further,
ability,
evolution. As in some of the classic work on spread, the study of range expansion of
invasive species provides unique opportunities to use differences between theory and
data to determine the important undetlying processes that control spread rates

ng the role of spatial heterogeneity, tempaoral other speci nd

Keywords
Diffusion, dispersal, integro-difference equations,
spread.

rasions, reaction-




Biological Invasions : @ Springer 2005

Can species traits be used to predict marine macroalgal introductions?

Cecilia D. Nyberg* & Inger Wallentinus
Department arine Ecology, Marine Botan x 461, SE 405 30 Gateborg,

 Sweden; *Author for correspondence (e-mail:

Received 17 July 2003; accepted in revised form 18 February 2

PERSPECTIVES

Predicting the identity and impact of future
biological invaders: a priority for aquatic
resource management

Anthony Ricciardi and Joseph B. Rasmussen




» SurveyMonkey.com

because knowledge is everything

7. What is the importance (and associated uncertainty) of the following pathways or_ A

further spread of Didemnum sp.?

vector
Importance uncertainty

natural dispersal of larvae | ﬂ|

natural dispersal when attached to floating materials | jl
ballast water | j|
hull fouling of large (>50m) commercial vessels | jl

hull fouling of small (<50m) commercial/ recreational vessels | j|

8 [« [« [« [ [« [+

hull fouling on slow moving vessels (barges, drilling platforms, etc) | ﬂ|

9. What is the level and probability of impact f further spread of Didenum Sp. on...

impact
impact level likelihood

] aC‘S -t Biodiversity | ||
\mp Marine protected areas | j|
Shellfish aquaculture | ﬂ|

Finfish aquaculture | ﬂ|

Commercial fisheries | ﬂ|

Vessels/ Moorings | ﬂ|
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Recreational activities: boating, fishing, diving, etc | j|
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Step 3: Estimating Aquatic Organism Risk otential

The following summary table was used to determine the overall risk potential by
combining the probability of establishment estimate determined in Step 1 with the three
consequences of establishment determined in Step 2. In the table Green = Low Risk,
Yellow = Moderate Risk and Red = High Risk.
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Element Rank Uncerainty Rank Uncerainty
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Vector Importance _

Very low: European green crabs have not been demonstrated or believed to utilize this =
vector. Does not require management action. :

Low: European green crabs are unlikely to spread by this vector. May require efforts to =~
minimize spread. -

Moderate: European green crabs can spread by this vector in favorable circumstances. |
Management could provide a reduction of spread. :

High: European green crabs have extensively used this vector. Management would be =
important for a reduction of spread, but none has been attempted. L

Very high: European green crabs have extensively used this vector despite extensive |
management efforts.

Vector Uncertainty Levels

Very high uncertainty: Little to no information; expert opinion based on general species
knowledge.

High uncertainty: Limited information; third party observational information or
circumstantial evidence.

Moderate uncertainty: Moderate level of information; first hand, unsystematic
observations.

Low uncertainty: Substantial scientific information; non peer-reviewed information.

Very low uncertainty: Extensive scientific information; peer-reviewed information.

ﬁ’#’ :




Impact Level
Positive A positive impact. Improvement of the factor in question.

Very low negative No measurable impact. Consequences can be absorbed without

additional management action.

Low negative A measurable limited impact. Disruption to the factor in question, but =
reversible or limited in time, space, or severity. May require management effort to |

minimize.

Moderate negative A measurable widespread impact. A widespread disruption to the
factor in question, but reversible, or of limited severity, or duration. Can be managed
under normal circumstances.

High negative A significant impact. A widespread disruption to the factor in question that o

persists over time, or is likely not reversible. Will require effective management or
adaptation of procedures.
Very high negative A critical impact. Extensive disruption to the factor in question, that is

irreversible. May already be unmanageable or will become so unless effective
management is immediately put in place.

Estimated Probability if Impact

Unlikely Impact will only occur in exceptions or is not expected
Possible Impact could occur in some circumstances

Likely Impact will probably occur in most circumstances

Almost certain Impact is expected to occur in most circumstances
Certain Impact has been observed to occur







