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Definition of introduced species




Definition of invasive species
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Invasive species

Modify ecosystems?: 2
Second cause of species extinction?
Billions of economical loss?
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What happens in marine ecosystems?

Far less known and studied than In terfestrial ecosystems

Verylmportant ecologlcally and economlcally LR
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\Vectors

1Ballast water

«367 species found in the ballast water of a Japanef“-ey‘ﬁs'hha
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\Vectors

Probably cosmopolitan species correspond to ancient
Introductions attached to ship hulls. R

Example: Ficopomatus enigmaticus: 5 e ]
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\Vectors
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\Vectors
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\Vectors
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\Vectors
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JTransoceanic connections TP
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Invasive Mediterranean algae

e Mediterranean Sea |

Hot spot for macrophyte biodiversity! (900 species)
100 marine macrophytes are introduced?

This value increases two-fold every 20 years?3

At least 10 macrophytes are currently invasive*°

4
(L
[ s i [
v
Mo : g g 5 [ ".l i
. '. Wome_}rsleyella‘ﬂ l.s_e’te_ul:ea o Aspfiragopss taxiformis Sargassum muti St iy y Vr
o - i Caulerpa taxifolia Pk
Halogtiila sstipulacea

; . Lophocladla Iétlem;lrﬂ;dn I Stypopodium 'Schi:nlpleri R ‘ ;.;) r.- ‘ :&W
. 52000 ; 40 367-376 +. . : 1l
; .--'Udouresque & 'erlaque ptogamie, Algologie 26 2:222: 223
~ SRibera 8}80udouresque 199 f-fa’rogress in Phyc. Res. 11. o
"""ouresque&VerIaque {0[0% ﬁér Poll. Bull. 44: 32- 38 - A
P Lque & Templado, 2004. Praderas bosques marinos de’ IuC|a . ¥

Caulerpa ratemosa var. cilyndracea .~ & "

WY



Important questions for managers and policy makers

Question 1: Which is the

Question 2: How an invasion proceeds at different:geographical levels?
Erent ¢ -

Question 3: How an invasion proceeds at a community level? .
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Question 1: Which is the pattern of aliens arrival?

Islands
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Question 2: How a invasion proceeds at a geographical level?
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Lophocladia lallemandii
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Lophocladia lallemandii
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Lophocladia lallemandii
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Lophocladia lallemandii
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Question 3: How an invasion proceeds at a community level?
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Cabrera Archipelago

e Transects _




Cabrera Archipelago




Cabrera Archipelago
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Cabrera Archipelago

Evolucion estaciones 2001- 2007
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Es Freus Marine Reserve: Seasonality
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Es Freus Marine Reserve: differences between communities

ili - N Native species
Photophilic seaweeds P
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Es Freus Marine Reserve: differences between communities

Cystoseira balearica ( O™
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Es Freus Marine Reserve: differences with depth

' Native turf
Osmundaria volubilis =1L, lallemandii
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Es Freus Marine Reserve

Comunity . e N°

= sp
samples (Mayj (November)
Photophilic algae 1 23 15
Cystoseira balearica 4 X 14 e
Cystoseira spinosa 2 37 B T Yo
Osmundaria volubilis 2 45 12 o N
The total number of specnes IS usually at Ieast 2 x.in May than B

NoverQber




Question 4: Why a species becomes invasive?

The success of an invasive species Is determined by:

physical environment
resources
enemies

and their spatial and seasonal variation




Why there are so many invasive algae in the Mediterranean?

J According to the‘Lack-of errefml_n _-_;ﬂ'-'iopulatlons
are usually limited by their predators or paTh@gens

Tropical seas . High herbivory %

Mediterranean Low herbivory pressure
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Differences in invasibility

Island Menorca |Mallorca |Cabrera |Eivissa |Formentera
Species

Caulerpa taxifolia
Acrothamnion preissii
Asparagopsis taxiformis
Womersleyella setacea
Lophocladia lallemandii
Caulerpa racemosa

| T Extremely invasive

Very invasive
Invasive
Non invasive




Differences in invasibility

Caulerpa taxifolia

Non-invasive in Balearic Islands =& &

Strongly invasive in Southern France and o o T
Northern Italy 23 /N WJ

2eme annee

deme mnee

' ' LR 3
" 4 bt
L ' :
f

5 eme annee




Why Caulerpa taxifolia is not invasive in the Balearic Islands?

There are several evidences that pathogens can act as

natural enemies 12

Possible explanation to the low impact and -
mvaSIblIlty of Caulerpa taX|foI|a In the Balearic
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Question 5: Are there synergistic effects between alien species?

; : S
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Question 6: Can we know where an invasive species comes from?

Caulerpa taxifolia
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Question 7: Are MPAs good sites for aliens’ invasion?

Observations: Diverse ecosyStemms'a
1 Londsdale (1999), Ecology 80: 1522-1536

2 |_evine & D’Antonio (1999), Oikos 87: 15-26
3 Stohlgren et al. (1999), Ecol. Monogr. 69: 25-46
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Problem of scales

Biodiversity is important at small scales:

Ecosystems, landscapes High biodiversity L ow invgté‘:i*izaﬁpinty
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Other factors are more important at greater scales
recruit arrival, resources, physical environment,
habitat heterogeneity

'Ti-i‘-Number of aliens
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Shea & Chesson (2002), TREE 3.7(4)‘ 170 176 T T e .



Question 8: Which kind of management actions can be implemented?

Eradication not possible, at least in wide areas
Manual methods, physical and chemical methods
Biological methods: introduction of predators

Beroe ovata | Elysia subornata i
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Management actions

Appropiate legislation to prevent species introduction

To increase the knowledge of the biology of aliens and S
Indigenous species as well as the invasion mechanisms is @&l

the only way to open new strategies to fight against
Invasive species
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