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Abstract  

Farmland bird populations are in decline mainly due to intensification in agriculture. Natural vegetation of 

uncultivated areas such as boundaries between farms or small woodland islets, common in traditional 

agricultural landscapes, have been removed. These vegetation shelters are essential for biodiversity associated 

with agrarian ecosystems. Valdilecha quarry, currently in exploitation, is surrounded by an intensive farming 

environment. There are some unexploited areas of the quarry that are a great opportunity to improve habitats 

and increase provision of ecosystem services for farmland birds. To this aim, we planted native vegetation nuclei 

(1200 plant individuals from 18 species) producers of fruits and seeds to increase local biodiversity. Nuclei will 

serve as a refuge and food source and will provide propagules in a landscape where plant connectivity has been 

interrupted by the homogeneity of crop fields, thus increasing integration of the quarry with the environment. We 

also performed bird census confirming 39.2% of historical species occurrences of the area. Concerning local 

flora, there were no previous census for the area, so we did it recording 110 herbaceous species of 25 families 

and 10 shrubs and trees species. Furthermore, we conducted a seeding experiment evaluating the convenience 

of seeding after different soil treatments in the field. Scarification soil treatment before seeding incremented 

Fabaceae cover, essential for endangered steppe birds (Otis tarda and Tetrax tetrax) present in the area. Also, a 

connectivity analysis was performed using Conefor software. Our actions improved connectivity at small scale 

(around 4 km) in high quality habitats for farmland birds. We improved habitat for farmland birds and also 

ecological value of the quarry has been increased. 

Introduction 

Many European birds are forest species, but more than a third part of all breeding species are directly linked to 

agricultural environments. A great number of these species are strongly related to the presence of marginal 

vegetation and residual elements such as shrubs, hedgerows, isolated trees and uncultivated vegetation patches 

for what concerns nesting, feeding and protection (Benton et al., 2002; Brambilla et al., 2007; Morelli, 2012; 

Perkins et al., 2002).  

The main cause of bird decline is the agricultural intensification in last decades promoted by European Common 

Agricultural Policy (Donald et al., 2001). Elimination of extensive farming systems based on small plots and the 

removal of natural vegetation boundaries have caused habitat loss. Due to these practices, there is a general 

decline in bird populations (De la Concha et al., 2007). Spanish Ornithology Society has conducted some reports 

in which they confirm the decline in some species (Figures a, b and c in annexes), which is specially important in 

farmland birds (SEO/BirdLife, 2017). Connectivity and landscape heterogeneity has been proved important for 

agricultural landscapes, increasing biodiversity (Fahrig et al., 2011; Donald and Evans, 2006) and affecting bird 

distribution (Zozaya et al., 2012).  

An approach to identify high quality habitat areas in the surroundings of the quarry are the High Nature Value 

(HNV) farming areas cartography (Olivero et al., 2011). HNV farming areas present greater farmland species 

richness or greater number of species of interest for conservation than they should correspond to their climate or 

geographic location. In the Mediterranean region and in Madrid, HNV areas are linked to the presence of 

uncropped, not grazed areas, presence of cattle, dry grasslands, hedgerows and shrubs. Notice that not all the 

HNV areas have all the characteristics listed at the same time. Several of these features are found in agri-

environment schemes, which indeed can improve ecosystems functions and benefits farmland wildlife 

populations (Benton et al., 2003; Donald and Evans, 2006; Benayas and Bullock, 2012).  

Endangered farmland birds from Otididae family (Otis tarda, Tetrax tetrax) are present in this area. It has been 

reported that those species prefer to feed on species from Fabaceae family (Palacios et al 1975; Martínez, 1991; 

Marreiro, 2007; Bravo, 2014).  
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Agricultural intensification is causing the disapearence of fields with high diversity of crops as well as essential 

characteristics of the HNV areas, together with the farmland birds and agricultural biodiversity. 

In this project we planted native vegetation nuclei in surrounding areas of the quarry to improve ecosystem 

services and to increase habitat quality. Furthermore, we assess the convenience of seeding in a landscape in 

which steppe birds are present. Finally, we evaluate how our actions affect the landscape connectivity. 

Objectives 

The main objective of this project is to improve habitat quality for farmland birds (including steppe birds) in a 7 ha 

area surrounded by quarries and an intensive agricultural landscape. The specific objectives are: 

1. Improve the ecosystem services of food provision and shelter by installing both herbaceous and 

arboreous native vegetation patches. 

2. Evaluate the effectiveness of seeding herbaceous species for steppe birds food provision service, 

answering questions like: will seeding affect plant species cover? Which soil treatment is better to 

increase food supply? 

3. Evaluate the effectiveness of our actions in the landscape connectivity for farmland birds. 

 

Methods 

Study area   

The 7 ha study area is an abandoned crop field next to Valdilecha limestone quarry (Madrid, Spain). Altitude is 

808 m.a.s.l. The area presents mediterranean climate with cold winter and intense summer drought. Annual 

average rainfall is 385.4 mm. The average of minimum temperatures of the coldest month (January) is 0.5ºC, 

and there are more than 15 days of frosts per year. The average of higher temperatures of the hottest month 

(July) is 33.3ºC. The area is surrounded by an agricultural landscape where grains are the predominant crop. 

Characterization of avifauna and flora present in the quarry environment 

We installed 2 wildlife cameras in the area to evaluate bird presence. We also performed bird census 

establishing listening and watching points during 4 days in different months during the high activity period of 

birds (7 to 11 a.m.). For flora census we made diverse tracks around all the area to arrange a species list.  

Field implementation of vegetation nuclei  

To improve habitat quality for farmland birds by planting native vegetation, we decided to use a special structure: 

plantation nuclei or vegetation islands. These structures are small patches of vegetation normally more diverse 

than regular plantation. They are less time consuming than a whole plantation, and they allow natural plant 

dispersion acting as propagule source. In addition, they enable to continue agricultural exploitation while 

providing ecological services. 

To design the plantation nuclei, we researched environment bibliographic data, including climate conditions, flora 

and fauna presence. For plant species, bibliographic information considers the area in the Castilian-Aragonese 

Meso-Mediterranean basophilic holm oak series (Bupleuro rigidi-Querceto rotundifoliae sigmetum). These 

communities are characterized by a highly resistance to hard climate conditions. One of their survival strategies 

is the presence of thorny shrubs.  

To study fauna species we consulted the National Inventory of Terrestrial Species (MAPAMA, 2017) which 

showed a high number of bird species associated with potential vegetation. It is also confirmed that the area 

suffers from rabbits overpopulation (Comunidad de Madrid, 2018), which have influence in plant recruitment. We 

checked the bibliographic information visiting the area.  
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Based on these information, we designed three different kind of plantation nuclei specifically for farmland birds. 

The types of plantation nuclei are:  

 Square nuclei, that are small woodland islets that act as center of plant dispersal (Figure 1). They have 

Quercus ilex as the dominant tree, along with shrubs and small plants. Each of them was design taking 

into account distances between plants to avoid competition. Square nuclei have three different plant 

layouts (C, R and M, see Fig. 1) in order to create more diverse patches. 

 Linear modules (Figure 2), which include thorny and fruit-producer shrubs, some of them from 

Fabaceae family, will provide bird shelter and food. They were located in a row parallel to the road to 

protect from wind and noise. 

 Enrichment modules were implemented in areas with only small Q. ilex individuals to increase 

diversity. 

 

 
Figure 1. Square modules design 

 
Figure 2. Linear modules design 

 

The plantation of the different modules was done in February 2018 (Figures d and e in annexes). The exact 

location of the modules is shown in annexes (Map A). To do so we recruited 33 volunteers to help us in the job 

of manual plantation. Each plant have its own protector tube to prevent herbivory. In total we planted 1200 

individuals of 18 species of native trees and shrubs in different vegetation islets. We implemented 2 enrichment 

and 9 square modules and a 150 meters linear module. 
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Seeding experiment  

In March 2018 we conducted a seeding experiment (Figure 3) in 1x5 m plots, with different soil treatments. We 

set 6 plots next to each other. The two first plots were control; in the two next plots we did a scarification 

treatment, removing the superficial layer of soil (about 2 first cm), and in the two last we raked soil surface with a 

common garden rake. Then, we seeded only 1 plot of each soil treatment with a local species seed mix (Table 1) 

using 2 g of seeds per m
2
. We repeated the design 3 times, having 18 plots, half of them seeded. In each plot we 

covered samples (Figure f of annexes) to guarantee that seeds only come from soil seed bank or seeding, thus 

we avoid external seeds.  

 
Figure 3. Design of one of the replicates of the seed experiment 

 

Table 1. Seed composition of the mixture used in the seedling experiment 

Species % nº seeds/g nº seeds/sp/m
2
 

Vicia villosa  30 35 21 

Moricandia arvensis  10 1680 336 

Asphodelus fistulosus  8 220 35 

Psoralea bituminosa  2 55 2 

Bromus sp. 5 111 11 

Brachypodium retusum  5 500 50 

B. phoenicoides  10 280 56 

Trifolium sp.  10 450 90 

Glebionis segetum  1 800 16 

Papaver rhoeas  4 3000 240 

Melilotus officinalis  10 5000 1000 

Lavandula latifolia 1 1000 20 

Thymus vulgaris 1 500 10 

Colutea arborescens 3 17 1 
 

To sample experiment results, we built a 50 cm x 50 cm frame divided into 20 squares (10 cm  x 10 cm). We 

recorded plant species presence, bare soil and plant necromass in each one of the intersections (36 points). In 

order to obtain a representative sample, 4 measures have been taken in each experimental plot: 2 samplings 

(which are pseudoreplicates) from the covered part of the plot and 2 samplings (which are also 

pseudoreplicates) from the uncovered part. We repeated the sampling in all the 3 replicates.  

We obtained total plant cover, bare soil cover, cover per species, abundance, richness and Margalef‟s, 

Shannon‟s and Simpson‟s diversity indices. We aggregated species data into botanical families to better study 

food provision service for steppe farmland birds. We analyzed the effect of the different treatments (soil 

treatment, covering the plot, seeding) on the vegetation cover of all families, excluding families with presence in 

less than 10% of the sites or with less than 10% of cover in any of the sites they were present. We tested the 

treatments individually and its interaction with a split-plot analysis from “agricolae” package (De Mendiburu, 

2009) to assess the spatial pseudoreplication and design limitations of the experiment. This is a factorial 

Analysis Of Variance (ANOVA) that takes into account the different plot sizes and the difference in error variance 
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from each one of the plots. When preliminar variance homogeneity test (Levene test from package “car” (Fox et 

al., 2012)) showed some homogeneity problems, we performed a Cochran test for outlying variance from 

package “outliers” (Komsta & Komsta, 2011). All statistical analyses were performed using R version 3.5.1 (R 

Core Team, 2018). 

Evaluation of the effects in landscape connectivity for farmland bird 

To evaluate the effect of our actions in the area, we performed an analysis to study connectivity using Conefor 

Sensinode 2.2 software (Saura & Torné 2009), based on graph structures and a habitat availability index 

(Pascual-Hortal and Saura 2006). We used integral index of connectivity (IIC) which ranges from 0 to 1 and 

increases with better connectivity. We selected the 1 km x 1 km HNV agrarian patches as nodes with high 

quality habitat to calculate connectivity. We performed the analysis in different size areas using the quarry as 

center and dispersal distances (see Map B in annexes) as buffer radius. The analysis can also identify the most 

important nodes of habitat and how much they contribute to the landscape connectivity. We chose distances 

between the edges of the 1x1 cells as connections between habitat patches. We included the quarry area in the 

analysis in the HNV areas shapefile as a new area of high natural value, then we analyzed how much the newly 

added area contributed to landscape connectivity (in terms of node importance) using different dispersal 

distances from farmland birds as threshold distances. When a habitat patch is further than the threshold distance 

from other one, the program does not make a direct link between the two of them. To set dispersal distances, we 

found that reports showed high variability between different farmland birds. We selected the following: Alectoris 

rufa with 2590 m or Perdix perdix with 3140 ± 525 m (Duarte et al., 2011; Putaala and Hissa, 1998), Lanius sp. 

moves 4.2 km (Imlay et al., 2010), Otis tarda have an average of 18.1 km (Martin et al., 2008), Alauda arvensis 

variates from 20 km (Dougall, 1996) and Pterocles alchata also 20 km (Mougeot et al., 2010). 

Conefor software calculates the IIC and the node importance (0-100 range), calculated from how connectivity 

decreases after removing each node. Node importance is divided depending how is the contribution to 

landscape connectivity in dIICintra (connectivity inside the patch), dIICflux (exchange or flux of individuals) and 

dIICconnector (connectivity between patches, corridor).  

Results 

Characterization of avifauna and flora present in the quarry environment  

We accumulated 2285 videos from the wildlife cameras. These videos showed 1280 animal detections and 25 

filmed species. 1486 videos could not record the animal or cameras were activated by wind or intense rain. In 

the 73% of videos that showed bird presence we could identificate the species. Carduelis carduelis (21%) and 

Passer domesticus (18%) were the most abundant species, followed by Pica pica (10%), Galerida theklae (9%), 

Petronia petronia (7%) and Columba palumbus (6%). Other species present were Sturnus unicolor, Fringilla 

coelebs, Corvus corax, Motacilla alba, Emberiza calandra, Oenanthe oenanthe, Serinus serinus, Turdus merula, 

Chloris chloris, Streptopelia turtur, Lanius senator, Phoenicurus ochruros, Corvus corone and Columba oenas. 

Video analysis showed notable rate of rabbits presence and activity (12.1%). We also recorded Vulpes vulpes, 

Canis lupus subsp. familiaris, Timon lepidus and Podarcis hispanica.  

In the Table a and Table b in annexes, the complete bird and flora census are presented. In a nutshell we 

confirmed the presence of 31 of the 79 cited species of birds in the area (39.2%) like Galerida theklae, Lanius 

senator, Melanocorypha calandra or Petronia petronia (Figure h in annexes). We also have reported 4 new 

species (Aegypius monachus, Gyps fulvus, Hieraaetus pennatus and Oenanthe oenanthe).  

There is not an official list of flora species ocurrences in the area, but during our vegetation census we identified 

110 species of 25 families on the area of study of 7 ha (in the grassland). At the edges of the area, we also 

identified few individuals of 10 shrubs as Thymus vulgaris, Genista scorpius, Rhamnus lycioides, Jasminum 

fruticans, Cistus albidus or Quercus coccifera and trees as Q. ilex (Figure g in annexes). 
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Field implementation of vegetation nuclei  

We planted 1200 individuals of 18 species of native trees and shrubs in different vegetation islets. We 

implemented 9 modules as islets and a 150 m linear module. We also included 2 enrichment modules to 

increase diversity of native flora. We left at least 25 m between each module to open enough space for birds and 

the handling of agricultural equipment in case it is necessary in the future. These actions could accelerate the 

ecological succession process and provide different ecosystem services like CO2 sequestration, erosion 

prevention, pollination, pest control or water regulation. 

On September 2018, we studied the species survival of vegetation nuclei. Global survival rate was 63.9% and 

36.1% of planted species looked wilted or dead. The species with greater survival rate were Rosa canina 

(93.9%), Cistus albidus (86.7%) and Jasminum fruticans (82.8%). Least successful species were Rhamnus 

alaternus (28.0%), Prunus spinosa (38.5%) and Quercus coccifera (50%) (Figure 4).  
 

 
Figure 4. Results of survival species by species 

 

We also noticed that 52% of the structures (protector tubes, tutors or protective nests) were used by different 

species because we found bird droppings on them. At least 4,5% of these structures were used by wasps, 

mantis, spiders or other kind of fauna (see Figure i of annexes).  

Seeding experiment  

We recorded 68 taxa in the plots, from 17 different families. The most frequent species were Leontodon 

longirostris (present in 94.4% of the samples), Filago pyramidata (75%), Galium parisiense (72.2%), Coronilla 

scorpioides (63.9%), Vulpia ciliata (62.5%) and Bromus rubens (61.1%). Regarding the families, Asteraceae was 

found on 100% of the samples, Poaceae in 94.5 %, Fabaceae 91.7% and Rubiaceae in 72.2%. The mean 

vegetation cover (±SE) was higher in the control (94.7 ± 5.4%) and raking (91.1 ± 9%) treatment rather than 

scarification (68.5 ± 24%). Great estandard error in this treatment could be explained by the seeding interaction, 

when combining seeding and top soil removal mean plant cover was 82.9 ± 17.3% and without seeding was 54.2 

± 16.5%. It is important to say that some of the response variables showed no homogeneity of variance, 

because of the great difference of cover when scarification was performed with and without seeding afterwards, 

as Cochran test evidenced.  

Split plot analysis showed that seeding (p=0.00972), soil treatment (p=0.00197) and the interaction of the two 

(p=0.0066) affected significantly the total plant cover. Interaction plot (Figure 5) showed that scarification 

treatment reduced plant cover when there was no seeding after treatment. Covered treatment only showed 

effect on species richness (p=0.00958) and diversity indexes (Margalef, p=0.0438), but showed no effects on 

total plant cover or cover per families except Fabaceae (p=0.0115). Apiaceae cover was only affected by the 

interaction among soil treatment seeding and cover (p=0.0175). Family Fabaceae cover was not affected by soil 

treatment on its own, but seeding (p<0.001) and the interaction of seeding and soil treatment (p<0.001) affected 
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it. As it is shown on interaction plot, Fabaceae cover is greater when plots are seeded and under scarification 

treatment.  

 
Figure 5. Results of seeding experiment 

 

Evaluation of landscape connectivity for farmland birds after our action 

The values of the connectivity index IIC are less than 0.1 in all the threshold distances (Table 2). Larger areas 

presented greater IIC values (0.0526 for 18 km, 0.0423 for 20 km) than smaller ones (all less than 0.01) but they 

still were very low. The addition of the quarry area didn't improve total connectivity very much, always showing 

values close to 0. Regarding IIC fractions, the quarry node importance were greater in smaller area sizes and 

tend to 0 when the area become larger. dIICconnector (showing stepping-stone importance) values were the 

highest among all IIC fractions in 3.14 km distance (16.835). dIICflux showed some importance for 3.14 km 

(4.831), 4 km (2.313) and 4.2 km (2.077). 

Table 2. Results of connectivity analysis for different threshold distances and buffer areas. Integral Index of 

connectivity (IIC) with the quarry area added and without it and IIC fractions (intra, flux, connector) of node 

importance of the quarry patch 

Distance (km) 
IIC + quarry 

[0-1] 
IIC w/o quarry 

[0-1] 
dIICintra 

[100-0] 
dIICflux   
 [100-0] 

dIICconnector     
[100-0] 

3.14 0.0029 0.0023 0.153 4.831 16.835 

4 0.0054 0.0052 0.032 2.313 1.255 

4.2 0.0057 0.0055 0.025 2.077 1.638 

18 0.0526 0.0526 0.000 0.039 0.000 

20 0.0423 0.0423 0.000 0.036 0.000 
 

Discussion 

Characterization of avifauna and flora present in the quarry environment  

We confirmed 39.2% historical bird species cited and we also recorded 4 new species. To evaluate current 

bird populations of the area it would be necessary the implementation of constant bird census. For the future, it 

would be more representative to conduct several census within a year to collect the seasonal variability of 

species.  

During previous visit to the field we observed that there were high density of Compositae (genus Carduus and 

Leontodon) and Poaceae species. We also observed few shrub species at the edges. The grassland area 

showed to be (as expected) a young vegetation community, diverse in grass species, but without many shrubs 

or trees even after many years of abandonment. Video-analysis showed a high rabbit activity, that could be 

responsible of plant recruitment absence. The knowledge of plant community, whose complete list is presented 

in Table b in the annexes, added a great value for the quarry if the company want to restore other areas in the 

future.  
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Field implementation of vegetation nuclei  

With the plantation we enhanced the value of the area by providing ecological services and accelerating the 

ecological succession. These actions also improve local population perception of the quarry as we could 

checked when we participated in “Conecta-Minera” workshop (team which is participating in the social contest). 

Plantation raises population opinion about degrading activities like mining, also increasing their acceptance, 

which is a benefit for the company. 

We designed the plantation (species composition and distribution) taking into account the following 

characteristics: 

● They will be a food source because we selected plant species providing seeds, fruits, or flowers that 

attract insects (another source of food for birds) 

● Trees and dense thorny shrubs will provide shelter of diverse sizes to different species. For example 

red-legged partridge (Alectoris rufa) chicks are very vulnerable to predation in their early stages of 

development. They need dense shrubs to hide.  

● In each module there are at least one species of Fabaceae family to facilitate the establishment of other 

plant individuals. It is well known the association between brooms (Retama sp.) and holm oaks in 

mediterranean environments (Padilla & Pugnaire 2006). 

We started to work on this project at the beginning of the year and, in Mediterranean countries, the climate 

conditions are strongly limitants. The short period of time that we had to do the plantation drove us to base our 

design mostly on bibliographic data, but to design an accurate project it could be preferable to take an intensive 

flora and fauna census in advance. It also would be better to carry out the plantation in autumn. 

In spite of those constraints, global survival rate was normal for mediterranean environments, where up to 80% 

of planted species are sometimes expected to die in the first summer. The data of survival should be considerate 

carefully because apparently dead holm oaks or other currently wilt seedlings could sprout. Thus, it would be 

necessary to do new survival studies in the following years. To assess properly the improvement in the fauna 

community it would be required to conduct several census.  

Seeding experiment 

Results show that the combination of scarification and seeding is effective to increase total plant cover and 

Fabaceae cover, which is the base of plant diet for some endangered steppe birds such as great bustard (Otis 

tarda). Raking and seeding without treatment showed no increase in Fabaceae cover, probably due to high 

competence with soil bank seed already present in the area. On the other hand, scarification also affected total 

plant cover, reducing it by 20% when seeded and by 50% when not. In a Mediterranean environment, with 

scarce and violent rain, this could increase soil erosion, especially in areas with high slopes. Regarding at the 

costs, scarification effect could be achieved with plowing, since it only intends to remove plant competition.The 

improved plant diversity observed in the covered areas could be caused by rabbit exclusion, since there is an 

overpopulation and rabbits can change species composition selecting more suitable plants for their consumption.  

Evaluation of landscape connectivity for farmland birds after our action 

Our results show that High Natural Value areas in the quarry landscape were severely fragmented (IIC close to 

0).The quarry restoration improved connectivity in short buffer distances (3.14 km) and especially as a stepping-

stone patch. Although farmland birds inhabit agrarian landscapes, this one is an intensive managed environment 

where ecological functions and services are affected, specially there is a lack of quality habitats for farmland 

birds (that provide food and shelter). High quality patches are scarce and far away from each other, difficulting 

landscape connectivity and species movement, specially those with short dispersal distances (small mammals, 

reptiles, amphibians and some birds). For small bird species like passerine birds, connectors are essential to 

reach different patches (Saura et al., 2011). This landscape structure found in many parts of Europe is a result of 

land use changes in the last century, mostly caused by Common Agricultural Policy (CAP) that incentivated land 
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intensification, greater plots than traditional farming, agrochemicals abuse and removal of natural vegetation (De 

la Concha et al., 2007).  

In the future it would be necessary to improve habitat and connectivity to ensure the persistence of endangered 

bird species (Otis tarda, Tetrax tetrax) and species in decline (as Lanius senator) all of them observed in the 

study area or its surroundings by our team. It is urgent to adopt better agrarian policies that value natural 

vegetation and take into account connectivity. 

Final conclusions  

The main conclusions of the project to improve the habitat for farmland birds are: 

- We confirmed the presence of 31 bird species in the quarry surroundings and we reported 4 new 

species, providing valuable information about fauna in agricultural ecosystems. 

- We planted different vegetation nuclei (1200 plants) to improve ecological quality of the area and to 

provide food and shelter to the fauna and plant propagules for recolonization of native vegetation. 

- Plantation survival is within the normal ranges in this environment (63.9%).  

- Plantation increases local population acceptance of activities like mining. 

- Soil scarification before seeding is an effective system to increase Fabaceae cover, improving habitat 

quality for endangered steppe birds. 

- The actions undertaken in this project increased connectivity in short buffer distances for farmland 

birds (3.14 km), but high quality areas in the quarry landscape are severely fragmented. 
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Project tags: 

 
Project focus: 

☒Beyond quarry borders 

☒Biodiversity management 

☐Cooperation programmes 

☐Connecting with local communities 

☐Education and Raising awareness 

☐Invasive species 

☒Landscape management  

☐Pollination 

☒Rehabilitation & habitat research 

☒Scientific research 

☐Soil management 

☐Species research 

☐Student class project 

☐Urban ecology 

☐Water management 

 
Flora: 

☒Trees & shrubs  

☐Ferns  

☒Flowering plants  

☐Fungi  

☐Mosses and liverworts 

 
Fauna: 

☐Amphibians  

☒Birds  

☐Insects  

☐Fish  

☐Mammals  

☐Reptiles  

☐Other invertebrates 

☐Other insects  

☐Other species 

 

Habitat: 

☒Artificial / cultivated land 

☐Cave  

☐Coastal  

☒Grassland 

☐Human settlement  

☐Open areas of rocky grounds 

☐Recreational areas  

☐Sandy and rocky habitat 

☐Screes  

☒Shrub & groves  

☒Soil  

☐Wander biotopes 

☐Water bodies (flowing, standing)  

☐Wetland 

☐Woodland 

 

 

Stakeholders: 

☐Authorities  

☐Local community  

☐NGOs  

☐Schools 

☐Universities 
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Annexes 

1. Figures  

Figures about bird population trends 

 

Figure a. Bird population trends in spring for different environments, which basically indicates the variation in the 

number of migratory birds (SEO/BirdLife 2017) 

 

Figure b. Bird population trends in winter, which indicates the variation in the number of resident birds. The 

general situation is more favorable despite some species are in sharp decline like the Southern grey shrike 

(SEO/BirdLife 2017) 
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Figure c. Southern grey shrike (Lanius meridionalis) population evolution by regions. The red line represents the 

population in Spain (SEO/BirdLife 2017) 
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2. Maps 

Map A. Vegetation nuclei in the study area of Valdilecha quarry 
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Map B. Buffer areas for connectivity analysis of agrarian High Natural Value areas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Buffer areas for connectivity analysis of agrarian 

High Natural Value areas 

Legend 

Valdilecha Quarry 

4 km buffer area 

3.14 km buffer area 

 
4.2 km buffer area 

 

18 km buffer area 

 
20 km buffer area 

 

Rest of HNV areas 
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3. Pictures  

Plantation 

 

Figure d. Team members preparing the field for the plantation: a) necessary material to mark seedling 

places coloured by species, b) team members measuring distances, c) Genista scorpius seedlings, d) 

seedlings prepared to be planted 

a b 

c d 
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Figure e. Volunteers working on the plantation: a) a volunteer drilling manually, b) volunteers working on a 

square module, c) final square nuclei, d) some of the volunteers after a plantation day 

Flora evolution on seeding experiment 

 

 

 

 

 

 

Figure f. Flora evolution in the seeding experiment area: a) February 2018, b) May 2018. It is possible to see the 

areas covered to avoid external seeds 

 

a b 

c d 

a b 
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Flora characterization 

 

 

 

 

 

 

Figure g. Some flora species in the study area: a) Leontodon longirostris, Alyssum simplex, b) Biscutella 

auricularia, Bromus rubens, c) Carduus bourgeanus, d) Silene colorata, e) Trigonella monspeliaca, Astragallus cf 

strella 

 

Fauna characterization 

 

 

 

 

 

 

 

Figure h. Some birds photographed in the study area: a) Poenicurus ochruros, b) Galerida cf theklae, c) Serinus 

serinus, d) Oenanthe oenanthe 

 

 

 

a b c d e 

a b c d 
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Use of structures 

 

 

 

 

 

 

 

Figure i. Structures were used by birds, spiders, ladybirds, wasps, mantis and other kind of fauna 

 

4.  Species list 

Table a. Bird species list including those confirmed by our team and the new reports 

Species list English name Spanish name 
Species 

confirmed 
New 

reports 

Aegithalos caudatus Long-tailed tit Mito 
  

Aegypius monachus Cinereous vulture Buitre negro 
 



Alectoris rufa Red-legged partridge Perdiz roja 
 

Apus apus Common swift Vencejo común 
 

Athene noctua Little owl Mochuelo europeo 
  

Bubo bubo Eurasian eagle-owl Búho real 
  

Burhinus oedicnemus Eurasian stone-curlew Alcaraván común 
  

Buteo buteo Common buzzard Busardo ratonero 
 

Calandrella brachydactyla Greater short-toed lark Terrera común 
  

Carduelis cannabina Common linnet Pardillo común 
 

Carduelis carduelis European goldfinch Jilguero europeo 
 

Chloris chloris European greenfinch Verderón común 
 

Certhia brachydactyla Short-toed treecreeper Agateador europeo 
  

Cettia cetti Cetti's warbler Cetia ruiseñor 
  

Circus aeruginosus Western marsh harrier 
Aguilucho lagunero 
occidental   

Circus cyaneus Hen harrier Aguilucho pálido 
  

Circus pygargus Montagu's harrier Aguilucho cenizo 
  

Cisticola juncidis Zitting cisticola Cisticola buitrón 
  

Clamator glandarius Great spotted cuckoo Críalo europeo 
  

Columba domestica Domestic pigeon Paloma doméstica 
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Columba livia Rock dove Paloma bravía 
  

Columba oenas Stock dove Paloma zurita 
 

Columba palumbus Common wood pigeon Paloma torcaz 
 

Corvus corax Northern raven Cuervo grande 
 

Corvus corone Carrion crow Corneja común 
 

Corvus monedula Eurasian jackdaw Grajilla occidental 
  

Coturnix coturnix Common Quail Codorniz común 
  

Cuculus canorus Common cuckoo Cuco común 
  

Cyanistes caeruleus Eurasian blue tit Herrerillo común 
  

Delichon urbicum Common house martin Avión común 
 

Emberiza calandra Corn bunting Escribano triguero 
 

Emberiza cirlus Cirl bunting Escribano soteño 
  

Erithacus rubecula European robin Petirrojo europeo 
  

Falco tinnunculus Common kestrel Cernícalo vulgar 
 

Fringilla coelebs Common chaffinch Pinzón vulgar 
 

Galerida cristata Crested lark Cogujada común 
  

Galerida theklae Thekla's lark Cogujada montesina 
 

Gallinula chloropus Common moorhen Gallineta común 
  

Garrulus glandarius Eurasian jay Arrendajo euroasiático 
  

Gyps fulvus Griffon vulture Buitre leonado 
 



Hieraaetus pennatus Booted eagle Aguililla calzada 
 



Hippolais polyglotta Melodious warbler Zarcero políglota 
  

Hirundo rustica Barn swallow Golondrina común 
  

Lanius meridionalis Southern grey shrike Alcaudón real 
  

Lanius senator Woodchat shrike Alcaudón común 
 

Lullula arborea Woodlark Alondra totovía 
  

Luscinia megarhynchos Common nightingale Ruiseñor común 
  

Melanocorypha calandra Calandra lark Calandria común 
 

Merops apiaster European bee-eater Abejaruco europeo 
  

Milvus migrans Black kite Milano negro 
 

Monticola solitarius Blue rock thrush Roquero solitario 
  

Motacilla alba White wagtail Lavandera blanca 
 

Oenanthe hispanica Black-eared wheatear Collalba rubia 
  

Oenanthe oenanthe Northern wheatear Collalba gris 
 



Oriolus oriolus Eurasian golden oriole Oropéndola europea 
  

Otis tarda Great bustard Avutarda común 
 

Otus scops Eurasian scops owl Autillo europeo 
  

Parus major Great tit Carbonero común 
  

Passer domesticus House sparrow Gorrión común 
 

Passer montanus Eurasian tree sparrow Gorrión molinero 
  

Petronia petronia Rock sparrow Gorrión chillón 
 

Phoenicurus ochruros Black redstart Colirrojo tizón 
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Phylloscopus bonelli 
Western Bonelli's 
warbler 

Mosquitero papialbo 
  

Pica pica Eurasian magpie Urraca común 
 

Picus sharpei 
Iberian green 
woodpecker 

Pito real ibérico 
 

Pyrrhocorax pyrrhocorax Red-billed chough Chova piquirroja 
  

Riparia riparia Sand martin Avión zapador 
 

Serinus serinus European serin Serín verdecillo 
 

Streptopelia decaocto Eurasian collared dove Tórtola turca 
  

Streptopelia turtur European turtle dove Tórtola europea 
 

Sturnus unicolor Spotless starling Estornino negro 
 

Sylvia atricapilla Eurasian blackcap Curruca capirotada 
  

Sylvia cantillans Subalpine warbler Curruca carrasqueña 
  

Sylvia hortensis 
Western orphean 
warbler 

Curruca mirlona 
  

Sylvia melanocephala Sardinian warbler Curruca cabecinegra 
  

Sylvia undata Dartford warbler Curruca rabilarga 
  

Tetrax tetrax Little bustard Sisón común 
 

Troglodytes troglodytes Eurasian wren Chochín común 
  

Turdus merula Common blackbird Mirlo común 
 

Turdus viscivorus Mistle thrush Zorzal charlo 
  

Tyto alba Western barn owl Lechuza común 
  

Upupa epops Eurasian hoopoe Abubilla 
  

Vanellus vanellus Northern lapwing Avefría europea 
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Table b. Plant species list 
 

Adonis aestivalis Echium vulgare Phlomis lychnitis 

Aegilops triuncialis Epilobium cf parviflorum Pistacia terebinctus 

Althea hirsuta Erodium cicutarium Plantago lanceolata 

Alyssum simplex Erophila verna Polygala monspeliaca 

Anagallis monelli Eruca vesicaria Polygonum aviculare 

Anchusa azurea Eryngium campestre Quercus coccifera 

Andryala integrifolia Filago pyramidata Quercus ilex  

Anthemis arvensis Fumana sp.  Rapistrum rugosum 

Anthemis cf cotula  Galium parisiense Rhamnus alaternus 

Anthericum liliago Geranium molle Rhamnus lycioides 

Asteriscus aquaticus Helianthemun sp.  Rostraria ciliata 

Astragalus hamosus Hippocrepis ciliata Rumex bucephalophorus 

Astragalus stella  Hirschfeldia incana Salvia verbenaca 

Atractylis humilis Hordeum vulgare Scandix australis 

Bartsia trixago Inula montana Scorzonera angustifolia 

Biscutella auricularia Jasminum fruticans Scorzonera laciniata 

Bombycilaena discolor Lavandula latifolia Senecio sp. 

Bromus hordeaceus Leontodon longirostris Silene colorata 

Bromus rubens Linaria arvensis Sisymbrium crassifolium 

Bromus squarrosus Linaria micrantha Sonchus oleraceus 

Bromus tectorum Linaria simplex Taeniatherum caput-medusae 

Capsella bursa-pastoris Linum narbonense Taraxacum officinale 

Carduus bourgeanus Linum strictum Thapsia villosa 

Carduus marianus Lithospermum apulum Thymus vulgaris 

Centaurea melitensis  Lithospermum arvense Torilis arvensis 

Centranthus calcitrapae Lolium rigidum Tragopogon dubium 

Cerastium pumilum Lomelosia stellata Tragopogon porrifolius 

Cirsium cf pyrenaicum Macrochloa tenacissima Trifolium angustifolium 

Cistus albidus Mantisalca salmantica Trifolium campestre 

Cleonia lusitanica Medicago minima Trifolium striatum 

Clypeola jonthlaspi Medicago orbicularis Trifolium tomentosum 

Convolvulus arvensis Ononis biflora  Trigonella monspeliaca 

Coronilla scorpioides Onopordum illuricum  Valerianella discoidea 

Crepis alpina Ornithogalum collinum  Velezia rigida 

Crepis pulchra Pallensis spinosa Veronica hederifolia 

Crepis vesicaria Papaver argemone Vicia onobrychioides 

Dactylis glomerata Papaver dubium Vicia peregrina 

Daucus cf durieua Papaver rhoeas Vulpia ciliata 

Desmazeria rigida Petrorhagia nanteuilii Xeranthemum inapertum 

Dianthus pungens Phlomis herba-venti 

  


