
The invasive bivalve Ruditapes philippinarum (Adams and Reeve), collected in the Venice lagoon (Italy), one o f the study sites in Queirós et ai. (in prep.).

Are all invasions alike?
Context dependence of invasion impacts on biodiversity and ecosystem functioning
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Invasive ecosystem engineers are high-impact species because they regulate 
resource availability to  other species and contribute disproportionately to 
ecosystem functioning. With the potential to modify local species diversity 
patterns and the physical attributes o f invaded systems, these species can cause 
significant change to  the ecological context under which biodiversity and 
ecosystem functioning links are established. Under global environmental change, 
it is crucial that invasion processes begin to be perceived under a more 
integrated ecosystem perspective, in which contrasting ecological scenarios are 
taken into account.

B io d iv e rs ity  in flue nce  on ecosystem  fu n c ­
tio n in g  rates has long  been recognized to  be 
s tro n g ly  d e p e n d e n t on b io t ic  and a b io tic  
cha racte ris tics  o f  ecosystem s (i.e. eco log ica l 
co n te x t (C ard ina le  et al., 2 0 0 0 ; Emmerson et 
al., 2001 ; Biles et al., 2 0 0 3 ; D u ffy  et al., 2 0 07 ; 
Rossi et a l., 2 0 0 8 ) ) .  Invasive ecosystem  

engineers p lay a key ro le in th e  d e te rm in a tion  
o f  eco log ica l co n te x t because th e y  can tr ig g e r 
s ig n ifica n t changes in co m m un ity  co m p o s itio n  
w hile  m o d ify in g  ecosystem  physical p rope rties  
(V itou sek , 1 9 9 0 ; C u d d in g to n  &  H astings, 
2 0 0 4 ) .  Nevertheless, invasion success rates 

and th e  im pacts on invaded systems are, on 
th e ir  ow n, c o n te x t-d e p e n d e n t, re f le c t in g

v a r ia tio n  in th e  a v a ila b ility  o f  resources, 
presence o f  enemies to  th e  in tro d u ce d  species 
and th e  physica l e n v ironm en t o f  th e  new 
system  (i.e . n iche  o p p o r tu n it ie s ,  Shea &  

Chesson, 2 0 0 2 ) .  P o ten tia l fee dba ck  loops 
between ecosystem  eng ineer invasions and 
invaded system characte ris tics urge th e  need 

fo r  large-scale s tud ies  where th e  e ffec ts  o f 
invasive spec ies  are ob se rve d  u n d e r 
co n tra s tin g  invaded-ecosystem  scenarios. The 

im p o rta n c e  o f  th e se  s tu d ie s  fo r  th e  
u n d e rs ta n d in g  o f  g lo b a l p a tte rn s  o f  
b io d iv e rs ity  and ecosystem  fu n c t io n in g  
re la tio n sh ip s  are o f  u tte rm o s t im p o rta n ce  

u n de r a g lob a l clim ate change scenario.

In a recent s tu d y  across fo u r  coasta l lagoons in 
so u the rn  Europe (Q ue irós  et al., in p rep.), we 
fo u n d  evidence fo r  s ig n ifica n t pos itive  e ffects 
o f  an invasive ecosystem  eng ineer, th e  
b io tu rb a tin g  filte r- fe e d in g  bivalve Ruditapes 
p h ilip p in a ru m , on c o m m u n ity  b io tu rb a t io n  
rates. However, th e  e ffects  o f  b io tu rb a tio n  on 
sed im en t m ixing (an ecosystem  fu n c tio n ) were 
de p e n d e n t on loca tion . The consequences fo r  
local species d ive rs ity  (analysed as species 
richness) were con s is ten t across th ree  o f  the  
fo u r  s tu d y  areas, b u t th e  s tre n g th  o f  th is  
re la tio n s h ip  increased in re la tio n  to  th e  
c o n tr ib u t io n  o f  tem pera tu re  regime to  the  

e s ta b lishm e n t o f  anoxic  c o n d it io n s  in the  
sed im ent. These find in gs  s tro n g ly  suggest th a t 
th e  in fluence o f  invasion on b io d ive rs ity  and 
ecosystem  fu n c tio n in g  re la tionsh ips  is con tex t- 
d e pend en t, an aspect o f  invasion e co lo g y  
w hich has o ften  been neglected , w ith  m ost 
s tud ies  focu s ing  on s in g le -lo ca tio n  e ffects  o f  
invasive species.

U nde r a g lob a l c lim ate change scenario , it  is 
u rg e n t th a t  we f i l l  th is  gap in o u r  
un ders tand in g  o f  invasion processes and th e ir  
con seque nces  on na tive  d iv e rs ity  and
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F ig u re  2. A  sequence o f sedim ent p ro file  images re trieved from  the  Ria Formosa (Portugal), one o f the study sites in Q ue irós  et al. (in prep.). Left to right: 
increasing com m unity  b io tu rba tion  po tentia l produces deeper sedim ent mixing, w ith  the  depth o f the oxic layer varying from  4.1 to  11.5cm. O bserved species 
richness increased in the  same fashion, fro m  five to  eight species.

fun c tion in g . Impacts s tron g ly  depend on 
invasive species’ trad e -o ffs  between 
competitive ab ility  and abiotic stress tolerance 
(Kneitel &  Chase, 2 0 0 4 ; Krassoi et al., 2 0 0 8 ). 
W ith changing climatic conditions, and the 
additional possib ility fo r changes in invasive 
species c lim a tic  niches (Broennim ann &  
Guisan, 2 0 0 8 ), our ab ility  to  predict and 
prevent ecological invasion will require larger 
datasets, where invasion impacts can be related 
to  a grad ient o f environm ental scenarios. 
Invasion ecology must no longer be based on 
single location studies. A more integrated 
ecosystem approach is now an immediate 
need.
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