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Introduction 
The Eurasian red squirrel (ERS) (Sciurus vulgaris) (Rodentia, Sciuridae) is widely 
distributed in the Eurasia. As a forest-living species it occurs mostly in coniferous 
and mixed-deciduous forests. Although abundant throughout most of its range, 
there have been well-documented population declines and range contractions in 
several countries (Bosch & Lurz, 2012). During the 16th century, the combination 
of intense farming and tree logging for the naval industry resulted in habitat 
destruction and fragmentation, leading to the decline and extinction of ERS in 
Portugal (Mathias & Gurnell, 1998). Following an absence of almost four 
centuries, the ERS has recolonized and expanded its distribution in northern and 
central parts of the country, since the 1980s (Mathias & Gurnell, 1998). Despite 
apparent good dispersal capabilities of the ERS, human activities such as tree 
logging, roads expansion, hunting, and wildfires might reduce habitat availability 
and suitability for this species. The ERS is classified as Least Concern by IUCN 
(Shar et al., 2016). However, due to population declines, conservation status 
varies according to regional and national laws, being under protection in countries 
such as Germany, Switzerland, France, Belgium, Italy and Great Britain (Bosch & 
Lurz, 2012). In Portugal, the ERS was previously classified as Rare but recent 
range expansion in the country supported its current classification as Least 

Concern (Cabral et al., 
2005). 
 
Goals 
x� Goal 1: Reintroduction 
of ERS to urban parks 
inside the species’ 
distribution. 
x� Goal 2: Improvement of 
parks’ aesthetic appeal 
and environmental 
education, facilitating the 
opportunity of people 
observing and sharing the 
urban area with the ERS. 

Eurasian red squirrel © Bianca Vieira 
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x� Goal 3: Persistence of population at the parks where the ERS was introduced. 
x� Goal 4: Identification of main resources used by the reintroduced ERS at the 

urban parks. 
 
Success Indicators 
x� Indicator 1: Abundance of individuals at each park similar or higher to the 

number of reintroduced individuals 20 years after the first reintroduction. 
x� Indicator 2: Awareness about the conservation of ERS and associated forests. 
x� Indicator 3: Enjoyment of people with the presence of ERS in the urban parks. 
x� Indicator 4: List of resources used and key procedures that make ERS’ 

population viable at the urban parks. 
 
Project Summary 
Feasibility: Isolated reintroductions of ERS took place at two urban parks in 
Portugal: The Botanic Garden of the University of Coimbra (JBUC) and Parque 
Biológico de Gaia (PBG). These reintroductions occurred in the 1990s, but 
monitoring to understand population dynamics and abundance occurred only 20 
years later (Vieira et al., 2015). Interactions of humans and wildlife in urban parks 
are common in Europe, being considered an important tool of environmental 
education by urban park managers and other stakeholders. The managers of 
JBUC and PBG believed the presence of native squirrels enhances the aesthetic 
appeal of the urban parks and attracts visitors to observe and interact with fauna. 
Indeed, the ERS is a charismatic and attractive species, being well accepted and 
highly appreciated by humans. Although absent from Portugal during almost four 
centuries, reforestation programs in the 1980s favor ERS recolonization of the 
country (Mathias & Gurnell, 1998). Additionally, ERS do occur in isolated urban 
parks and its populations thrive in fragmented habitats if resources are available 
and some degree of connectivity exists (Bosch & Lurz, 2012).  
 
Implementation: In the 1990s, there were two isolated initiatives to 
reintroduce the ERS at the JBUC and the PBG. Although there was an ancient 
record of ERS in Portugal, its previous distribution and genetic connectivity 
between populations were not fully understood. The JBUC released 12 squirrels 
from Madrid in Spain in 1994. Supplementary feeding was provided only during 
the first year. The perception of the explosion of ERS population at the park by 
managers was considered an indicator of success, and population support was 
terminated. In 1997, the PBG released 12 squirrels from Azé in France. This 
reintroduction was followed by three reinforcements with a total of 40 pairs not 
only from Azé but also from Epe in Netherlands, which occurred between 1998 
and 2001. Supplementary feeding was continuously provided through bird 
feeders, and this population had full-term veterinary support, through a wildlife 
rehabilitation center located therein. Both initiatives acquired the ERS individuals 
from commercial creators with proper licenses and veterinary support controlling 
for diseases and parasites. 
 
Post-release monitoring: Both reintroductions lacked continuous 
monitoring. In 2013, around 15 to 20 years later, a post-release evaluation was 
conducted using transects to count individuals, parcels to assess food sources, 
and surveys with people to evaluate people’s general feelings about the ERS. 
After the mentioned perception of explosion in population at JBUC, there was a 
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decrease of ERS 
individuals, with an 
estimated abundance of 
two remaining individuals 
20 years after the 
reintroduction. On the 
hand, the PBG has a 
stable population counting 
around 47 individuals 15 
years after the initiative. 
While in the JBUC the 
main available food 
sources were 70% of 
mushrooms and fruits of 
Pinus pinea, Quercus 
robur, and Celtis australis; 
in the PBG main food 
sources were only 16% of 
mushroom and fruits of Q. 

robur, C. sativa, and P. pinaster. The estimated energetic content of food sources 
at the JBUC was twice higher than at the PBG however the PBG counted with 
continuous supplementary feeding (Vieira et al., 2015). In both parks, the ERS 
selected mostly forest patches dominated by Quercus robur to place dreys. 
Awareness and enjoyment of people with the ERS at the urban parks could not 
be directly measured due to limitation in time however managers were both 
satisfied with the presence and numbers of ERS at the sites. Squirrels were found 
in other localities nearby and road kill was reported in both places. These results 
indicate reintroductions for aesthetic and leisure purposes have significant effects 
on wildlife management and conservation. Although guidelines exist for 
reintroductions focusing on conservation and management, other initiatives 
concerning reallocation and settlement of wildlife populations should also follow 
standardized international guidelines, regulations and monitoring. 
 
Major difficulties faced 
x� The high costs of keeping long-term monitoring and supplementary food. 
x� Lack of genetic comparison between donor populations from Spain, France 

and Netherlands, and naturally expanding populations in Portugal 
x� Mitigating and preventing road kill in the nearby areas. 
x� Lack of systematic monitoring and proper data collection instead of manager’s 

general impressions. 
x� Costs and logistics monitoring dispersion of reintroduced individuals. 
 
Major lessons learned 
x� Reintroductions focusing on aesthetic and environmental education purposes 

help awareness and conservation of species. 
x� Reintroductions focusing on aesthetic and environmental education purposes 

also need proper regulation following basic principles from reintroductions 
focusing on conservation. 

x� Need to account for road kill and uncontrolled dispersion of populations before 
reintroduction. 

Overview of release site © Bianca Vieira 
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Success of project 

 
Reason(s) for success/failure: 
x� ERS’s populations are still present in both urban parks 15 to 20 years after the 

reintroductions. 
x� However, these local populations seem to be decreasing. 
x� Active adaptive management is necessary to improve the current deficiencies 

in post-release actions such as monitoring health and abundance. 
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