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IUCN criterions meet reality (or how to classify little 
know species): the case of Balearic Shearwater

When in October 2001 I was deciding (among a dozen of 
colleagues) the updated status of seabirds for the new Red Book 
of Spanish Birds, I realized that IUCN criterions* are not always 
simple to apply, especially when very sparse and little data is 
available for a certain species. The most striking case was that of 
Balearic shearwaters Puffinus mauretanicus, formerly considered 
a subspecies of Levantine shearwaters P. yelkouan. After a Life-
Nature Project dealing with several conservation aspects of the 
species and lasting for four years, the information suitable to 
use with IUCN criterions was sadly very little. Let me give you 
some examples: does the population decrease more than 90% in 
the last 10 years or three generations? To respond this question, 
a further (and without response either) question aroused: how 
many years represent a generation time in Balearic shearwaters? 
Is distribution area lower than 100 km2? What is a “location” 
in a species such as Balearic shearwaters: a sea cliff, a cave, an 
islet, a whole archipelago? With the information available at that 
moment, the species could only be classified as “Vulnerable”, the 
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Figure. Time of extinction of Balearic shearwaters for the whole world population 
through simulated Monte Carlo population trajectories. Solid line shows the mean 
trajectory with estimated adult survival at the study colonies, and dashed line 
with a theoretical adult survival for the species of 0.90. Bars represent two times 
the standard deviation (2σ) of the mean, and dots the maximum and minimum 
population value for each time step.
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same category it had in the last Red Book more than 10 year ago. 
Nevertheless, we knew that the species was jeopardized by a num-
ber of threats, and we suspected that numbers have dramatically 
declined in the last decades. What I decided to do at that point 
was to plunge into demographic modelling trying to estimate 
the probabilities of extinction of the species: if the probability of 
extinction was at least 50% within 10 years or three generations, 
the species would classify as Critically Endangered, the highest 
threatening category for a species in the wild. For projecting this 
fate, I had to estimate first a number of demographic parame-
ters, and I was particularly interested in adult survival, the most 
sensitive parameter in the dynamics of long-live species such 
as seabirds. Thousands of shearwaters have been ringed in the 
Balearic colonies since the 70’s, but only since 1997 a sufficient 
number of recaptures was available in a couple of sites. Adult 
survival was estimated at 78%, much far from the expected value 
of at least 90%, typical of most Procellariiformes**. With this adult 
survival, the world population would decrease at an annual rate 
of 7%, and mean extinction time would be around 40 years (see 
figure). Raising adult survival to a normal value and keeping the 
other parameters (fecundity, age at first reproduction, immature 
survival) equal, extinction probabilities were nil (see figure). The 
analysis however, did not identify the causes of adult mortality, 
that are by sure (data was collected in colonies free of predators) 
at sea. Long-lining mortality, low food availability, mortality at 
oil spills, pollution, an unknown factor or a combination of these 

Adult Balearic shearwater (Puffinus mauretanicus). [Photo D. Oro]
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can be responsible of this decline. Conservation measures are 
difficult to apply in a species that can forage in the Ligurian Sea 
or in the coasts of Algeria while breeding and that migrate to the 
Biscay Gulf after reproducing. The priority now is to identify 
how and especially where the adults are dying, a difficult task that 
involves altogether scientists and conservation agencies.

* Have a look on IUCN criterions: 
www.iucn.org/themes/ssc/redlists/redlistcatsenglish.pdf

** Have a look on our article in Biological Conservation: 
http://www.imedea.uib.es/natural/goi/seabirds/biol_cons_Puffinus.pdf
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Distribution of the invasive Argentine ant
(Linepithema humile) in Doñana Nationa Park (Spain)
and displacement of native ant species.

Argentine ant (Linepithema humile) is native to South 
America, but it is colonizing new areas, mostly areas charac-
terised by a Mediterranean climate (included in Europe, the 
Americas, Australia and South Africa), which seem to be parti-
cularly susceptible to biological invasions. Although these areas 
have quite different ant communities depending on zoogeogra-
phical distribution of species and other factors, they share in 
common large scale anthropogenic disturbances including urban 
and agricultural development, which have threatened many spe-
cies with extinction. The Argentine ant is another problem to 
confront as it is an economic and ecological pest.

For this reason and because Argentine ant was found in 
Doñana National Park (Huelva, south-western Spain), an area 
well known for its conservation value and ecological vulnerabi-
lity, we planned a study  firstly to determine the distribution of 
Linepithema humile in the National Park and to identify factors 
associated with the presence of this species, with respect to 
human dwellings, vegetation and native ant fauna; secondly, to 
assess the impact of Argentine ant on native ant species.

The study lasted four years (1990-1993) and the principal 
method to analyse the ant community was the use of pitfall traps. 
We found that the invasive Argentine ant was in the close vicinity 
of inhabited houses (ranger’s houses) located in various xerophy-
tic or hidrophytic ecotopes of the Park. Some of the ecological 
characteristics that have been associated with the susceptibility 
of communities to invasion by exotic species are low species 
richness and the presence of empty niches due to habitat distur-
bance by man. Nevertheless, in this study we found that richness 
and diversity in ants around houses of the Park were similar to 
those in natural areas, except in the cases where the Argentine 

ant was very abundant, where these values were considerable 
lower. Anyway, the species composition of ants in the immediate 
vicinity of every house was similar and very different from those 
of the surrounding natural habitats. Ant species around houses 
were typically generalists, opportunists or open habitat specialists. 
Many of these species are considered dominant in that they are 
characterised by having large nests, aggressive behaviour and 
mass recruitment in response to attack.  However, these species 
are displaced by the Argentine ant when introduced. That is way, 
we suggest that the Argentine ant is found in these sites due to 
passive importation by man, but as to respect of native ant fauna, 
has the potential to spread into surrounding favourable natural 
habitats, as we discovered in later studies.

Not all the species show the same response to invasion by the 
Argentine ant, and some of them, such as Cardiocondyla batesii, 
Oxyopomyrmex saulcyi or Cataglyphis floricola, may be able to 
persist for a period following the arrival of Argentine ant. These 
native species are characterised by small nests and submissive 
behaviour, and may survive by avoiding conflict with the invasive 
species, although we verified that Argentine ant lastly displaced 
even these species. 
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The Argentine ant (Linepithema humile Mayr)
and the evergreen buckthorn seeds:
a case of seed dispersal process disruption.

Argentine ant (Linepithema humile Mayr)  is native to South 
America and has spread into areas with Mediterranean-type 
climates throughout the world and probably implies the disrup-
tion of a native ant species and the ant dispersal processes. The 
influence of argentine ant invasion on the seed dispersal process 
of evergreen buckthorn (Rhamnus alaternus L.) was evaluated in 
Gavarres Mountains (Northeast Spain). This massif is a woodland 
silicic area, with cork-oak forest and has a Mediterranean subhu-
mid climate. Evergreen buckthorn has a mature fleshy fruit eat by 
birds, and whose seeds have an elaiosome attractive to some native 
ants. These plant-animal interactions generate two mutualism pro-
cesses where birds and ants take part as seed dispersers. For this 
reason, evergreen buckthorn can to be included as a diplochorous 
plant. The observations and experiments were made during the 
fruit ripening and seed dispersal period of this plant (late spring 


