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Running head: Introduced species and baseline shifts 

 

Introduction 

The shifting baseline syndrome occurs because humans adapt the notion of 

healthy ecosystems to the characteristics of contemporaneous environments, either 

because of an inefficient intergenerational transmission of knowledge or the 

deformation of personal memories (Pauly 1995; Papworth et al. 2009). In altered 

systems,   the shifting baseline syndrome may lead to constant downgrading of 

environmental reference conditions (Pauly 1995).  

Introductions of non-natives species by humans have occurred for millennia. 

Cultural traditions tend to embrace newly introduced organisms progressively, by 

attributing to them the values originally associated with native species (Trigger et al. 

2008; Schüttler et al. 2011). This cultural integration represents a form of shifting 

baseline syndrome, through which the new species are included in the assumed 

normal or desirable state of natural systems (Speziale et al. 2012). Consequently, if 

these widely accepted introduced species decline, societies may feel compelled to 

restore them. For example, the European Habitats Directive mandates the protection 

of the European mouflon (Ovis orientalis musimon), introduced to Corsica and 
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Sardinia (Poplin 1979), and the porcupine (Hystrix cristata), introduced to Italy 

(Masseti et al. 2010), while in Australia there are initiatives to reintroduce dingoes 

(Canis lupus dingo) in areas from which the species had been extirpated (Allen & 

Fleming 2012) 

Already introduced, established species can be threatened by newly introduced 

ones (e.g. Carpentier et al. 2007). When the former are valued species the shifting 

baseline syndrome may be manifested in a clear preference toward the species that 

had been introduced first. These processes are illustrated here with two examples 

from Spain, showing how societies may promote the control or eradication of 

introduced species with the aim of conserving previously introduced ones; that is, the 

aim is to maintain or recover a degraded state of natural systems. 

Threat of non-native species to other non-native species 

Crayfish 

The white-clawed crayfish (Austropotamobius italicus) was introduced to Spain 

in the 18th century, probably from northern Italy (Trontelj et al. 2005; Clavero & 

Villero 2014). There was no other crayfish species in historical times in the Iberian 

Peninsula before that moment. Some authors argue that the natural origin of Spanish 

white-clawed crayfish populations cannot be ruled out (e.g., Matallanas et al. 2013), 

but their anthropogenic introduction remains the most accepted hypothesis (Chiesa 

et al. 2011). In any case, there is no doubt that the white-clawed crayfish is an 

introduced species throughout at least the vast majority of its Spanish range (Clavero 

& Villero 2014). In the mid-1970s two North American crayfish species, Pacifastacus 

leniusculus and Procambarus clarkii, were introduced to Spain and their 

populations expanded rapidly. Their role as asymptomatic vectors of crayfish plague 
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(Aphanomyces astaci) is considered the main cause of white-clawed crayfish decline 

in Spain; their range has been reduced by around 90% (Alonso 2011). 

The white-clawed crayfish is the focus of several conservation initiatives in Spain, 

including population reinforcements and stocking of new areas. In contrast, North 

American crayfish species, after an initial positive reception by Spanish authorities, 

are now often subjected to population control (Alonso 2011). These management 

actions implicitly place a reference environmental baseline in the late 1960s, when 

the range of the white-clawed crayfish reached its maximum and it was the only 

crayfish species in Spain (Clavero & Villero 2014).  

Minks 

The extant range of the European mink (Mustela lutreola) encompasses three 

isolated areas, the biggest in Russia and the others in the lower Danube and between 

southwestern France and northern Spain (Maran et al. 2011). Without previous 

evidence of its presence, the species was first reported in France in 1831 and in Spain 

in 1955 (Saint-Girons 1994). Genetic patterns observed in this western population, 

including an almost complete lack of genetic variability, are better explained by 

human-mediated introduction than by other possible mechanisms (Michaux et al. 

2005). Feral American mink (Neovison vison) populations occur in more than 20 

European countries. The species was first recorded in Spain and France in the 1970s 

and is currently established within the range of the European mink in both countries 

(Bonesi & Palazón 2007). The two species do not  coexist in the long-term because 

the smaller European mink is excluded by the American mink (Maran et al. 2011). 

The European mink has been the focus of several management actions in Spain, 

including the establishment of a captive breeding program (Maran et al. 2011). The 
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American mink is often subjected to population control, although this has not 

stopped its spread (e.g., Melero et al. 2010).  

Conserving non-native species  

Our perception of the native or non-native status of a species and the association 

of values to it can be conditioned by a short-term vision of biodiversity (Willis & 

Birks 2006). Although historical and genetic data provide evidence for the 

introduced status of white-clawed crayfish and European mink populations in Spain, 

this information is largely ignored (e.g., white-clawed crayfish are commonly known 

as “the native crayfish”). Both the crayfish and the mink are the focus of several 

conservation actions and are clearly preferred over other non-native species that are 

taxonomically and ecologically similar. These are thus clear examples of a shifting 

baseline syndrome in the management of introduced species  

Individual perceptions of introduced species can depend on personal contact 

with them (Gozlan et al. 2013). The acceptance of white-clawed crayfish and 

European mink in Spain is, however, generalized across society, resembling that of 

species introduced thousands of years ago (Carthey & Banks 2012). But the spread of 

crayfish and mink in Spain started just some two centuries and five decades ago, 

respectively. How long will it take for societies to embrace some of the several 

current invaders as natives? In the long-term, some of these species can be 

assimilated as functionally or culturally valuable because of their important roles in 

ecosystems (Tablado et al. 2010) or their incorporation into cultural traditions 

(Núñez & Simberloff 2005; Pfeiffer & Voeks 2008; Jarošík et al. 2011). These social 

acceptance processes deserve attention from conservation scientists and managers 

because they may lead to profound shifts in conservation baselines.  
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Both white-clawed crayfish (as “A. pallipes”) and European mink are globally 

threatened species (listed as endangered and critically endangered, respectively, on 

the IUCN Red List) and are listed in Annex II of the European Union Habitats 

Directive, which forces member states to designate special areas for their 

conservation.  It seems thus appropriate to open a debate in Europe and other 

management spheres on whether active conservation should focus on non-native 

species.   

The decisions about which species or systems should be prioritized for 

conservation have a social, rather than purely scientific, base (e.g., Caplat & Coutts 

2011; Chamberlain et al. 2012). Conservation-oriented science must supply useful 

tools to improve the management of biodiversity and use objective approaches to 

identify conservation targets. But ultimately the decisions about what should be a 

conservation priority should be taken by societies. The possibility of devoting 

conservation efforts to introduced species can be discussed, but this would imply that 

anthropogenically modified ecosystem states are desirable. Furthermore, the 

question arises regarding which (if any) should be the introduced species deserving 

conservation measures. Local or regional values can be important in promoting the 

conservation of highly appreciated introduced species. But it should be taken into 

account that those values are dynamic and that this dynamism may drive shifts in 

environmental baselines. Which non-native species will we be struggling to conserve 

100 years from now? 
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