
 

 

 

#12. CONSERVATION AND RESTORATION OF MEDITERRANEAN LANDSCAPES. 

MID Conference field tour 

 8th September 2022 

Hosted by Andreu Bonet, Soraya Constán-Nava, Aymen Moghli, University of Alicante 

and Vicent Ferri, FVLC 

Tentative timetable 

9:00    Depart from University of Alicante Campus, Sant Vicent del Raspeig. 

10:00    Mariola Natural Park. Land stewardship at Buixcarró.  

12:00    Buixcarró. Conservation actions.  

14:00    Lunch at Buixcarró (picnic). 

15:00    Buixcarró. Forest Management. 

16:00    Font Roja Natural Park and Natura 2000 Site. Restoring connectivity 

17:30    Arrival to University of Alicante 

 

Practical information 

The weather is expected to be sunny and warm, especially during midday (up to 34ºC). Make sure that 

you keep hydrated and protect from direct sun exposure and high UV radiation during field activities. 

Each participant will receive a picnic pack but could be convenient to bring your own additional water.  

Rainfall is not expected, although late-summer sudden rains sometimes occur in the county. 

Participants are requested to wear their badge at bus pickup, and is recommended to wear a hat or 

cap, comfortable clothes, and appropriate outdoor footwear during field visits.  

 

Overview 

Present Mediterranean landscapes are the result of the long interaction between rural 

activities and ecosystems, where wildfires and different coexisting land uses, such as 

forests, shrublands, pastures, small ponds, ravines, and croplands, modulates the 

mosaics in a relatively limited geographic region. 

In this field tour we will visit the Natura 2000 site Serres de Mariola i el Carrascar de la 

Font Roja SCI (ES0000213) and SPA (ES0000474), an important node of the Green 

Infrastructure of the Alicante-Valencia area. The most extended communities are 

shrublands, but main Annex I Habitat types included in the SCI are: 

https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=ES0000213
https://natura2000.eea.europa.eu/Natura2000/SDF.aspx?site=ES0000474


 

 

4090 Endemic oro-Mediterranean heaths with gorse (1147 ha): Primary cushion heaths 

of the high, dry mountains of the Mediterranean; with low, cushion-forming, often spiny 

shrubs like Erinacea anthillis 

6220 Pseudo-steppe with grasses and annuals of the Thero-Brachypodietea (2525 ha): 

Meso- and thermo-Mediterranean xerophile, mostly open, short-grass annual grasslands 

rich in therophytes. 

5210 Arborescent matorral with Juniperus spp (3443 ha): Mediterranean and sub-

Mediterranean evergreen sclerophyllous bush and scrub organized around arborescent 

junipers. Subtypes: Pal. 32.131: Arborescent matorral dominated by Juniperus oxycedrus 

s.l. 

9340 Quercus rotundifolia forests (1377 ha). Subtype Pal. 45.34 Iberian forest communities 

formed by Quercus rotundifolia. Generally, even in mature state, less tall, less luxuriant 

and drier than the fully developed forests that can be constituted by the closely related 

Quercus ilex, they are, moreover, most often degraded into open woodland or even 

arborescent matorral. Species characteristic of the undergrowth are Arbutus unedo, 

Phillyrea angustifolia, Rhamnus alaternus, Rubia peregrina, Smilax aspera, Lonicera 

etrusca, Lonicera implexa. 

8210 Calcareous rocky slopes with chasmophytic vegetation (918 ha). Vegetation of 

fissures of limestone cliffs. 

Other Annex I Habitat types present at SCI are: 6420; 91B0; 5330; 6170; 6430; 7220; 

9240; 92A0; 92D0; 9580 

The N2000 site is managed in two adjacent Valencian Community Protected Areas: The 

Serra Mariola Natural Park SMNP, a mountain range between Alicante and Valencia 

provinces, one of the most peripheral offsprings of the Baetic System. Founded in 2002, 

it covers an area of 17,257 ha. The park is surrounded by the towns of Cocentaina and 

Bocairent and the cities of Ontinyent and Alcoy. It has a rectangular shape and altitudes 

higher than 1,000 m a.s.l., the highest peak being the Montcabrer, at 1,389 m a.s.l.. To 

the north the Benicadell Mountain Range has a peak bearing the same name and is 1,104 

m a.s.l. The Serra is predominantly composed of limestone. The climate is largely 

Mediterranean. Shrublands with and without pine cover (Pinus halepensis) cover these 

mountain ranges, and we cand find more than 200 different aromatic and medicinal plant 

species. 

The Carrascal de la Font Roja Natural Park CFRNP is situated at the south of Mariola’s, 

between the towns of Alcoy and Ibi. It was declared Natural Park on 1987. It is one of the 

best-preserved natural oak forest areas of the Valencian Community. The protected area 

covers 2.298 ha and comprises mountainous alignment of L'Alt de Sant Antoni, El 

Carrascar de la Font Roja and La Teixereta. The summit of the Sierra del Menejador, with 

1,356 m a.s.l., is the highest elevation of the park. The University of Alicante holds a 



 

 

Research Station at the PNCFR, devoted to ecological research, knowledge transfer and 

dissemination of the research results. 

 

 

Serra de Mariola Natural Park and Carrascal de la Font Roja Natural Park (green). 

Natura 2000 site (yellow). Serpis river Protected Landscape (magenta). 

1) LAND STEWARDSHIP AND CONSERVATION ACTIONS AT BUIXCARRÓ.  

Vicent Ferri, The Victoria Laporta Carbonell and Buixcarró Foundation 

Who are we? 

The Valencian Community Foundation of Victoria Laporta Carbonell is a small non-profit 

entity, created in 2003 with the aim of stopping the degradation of the ecosystems 

https://web.ua.es/en/estacion-cientifica-font-roja/presentation.html
http://fvictorialaporta.org/


 

 

contained within the Buixcarró Reserve. This is an area of 658 hectares covered 

predominantly by forest, located in the south-west corner of The Sierra de Mariola 

Natural Park.  

Despite being predominantly forest, The Buixcarró Reserve is a heterogeneous area of 

land that sits at a particular altitude with unique characteristics which have created 

different ecosystems and vegetation. These include ravines and stretches of land that 

flourish seasonally, rocky areas, burnt land in varying degrees of regeneration, 30 

hectares of cultivated fields with diverse uses, four large ponds and several seasonal 

water holes. These different ecosystems make the reserve a well-established enclave 

which is home to a great diversity of plant and animal species. 

Our founding principles are extensive and together with the support from our board of 

trustees we focus on building our knowledge of ecosystems, particularly on preserving 

and improving their flora and fauna. In addition, we have always valued the cultural and 

ethnographic heritage of the Sierra de Mariola.  In line with our values, the training of 

professionals in the environment and environmental education is of vital importance to 

the Foundation, for this reason the entity is made up of a team of professionals with vast 

experience in the conservation and active management of Mediterranean ecosystems. 

To develop our work, we rely on the collaboration and assistance from many supporters 

such as ornithologists, professional photographers and beekeepers. The Foundation are 

also active members and in fact one of the driving forces behind different initiatives to 

coordinate and promote the preservation of natural heritage from the private sector, 

such as Avinença (The Valencian Association for the Custody and Responsible 

Management of the Region) and “Aliats per la Biodiversidad”, a Valencian organization 

which promotes collaboration between companies for promoting biodiversity. 

 



 

 

 

What do we do? 

Since 2004 we have been working on the restoration of the different ecosystems present 

in Buixcarró and after an intense initial phase of study, the following year we began to 

plan and develop a comprehensive management model of the reserve with the 

aforementioned objectives and focusing on different lines of work: 

✔ Sustainable forest management, based on the property's Forest Management 

Plan and focused on restoring charred forests with a high regeneration density, and 

helping young forests reach their optimal maturity and become more resilient to difficult 

conditions. At the same time monitoring and controlling forest pests and maintaining and 

improving the reserve’s fire prevention infrastructure. 

✔ Projects for the preservation and improvement of biodiversity including initiatives 

like re-establishing wild rabbit populations, working on ponds and water points to create 

areas where nature can thrive, putting up feeders and drinkers and installing nest boxes 

and platforms to encourage nesting. In addition, different crops have been planted to 

help maintain certain species, for example planting sunflowers, fruit trees and the use of 

green manure. 

✔ Sustainable management of hunting supported by our technical hunting plans. 

We census and control on an annual basis the populations of huntable species within the 

reserve’s carrying capacity, to ensure that they do not deplete the vegetation. 

Furthermore, to guarantee the good health of the hooved animals, we carry out different 

projects which favour hunting small game species like rabbits and partridges which are 

fundamental in the food chain. 

✔ Environmental Beekeeping Strategies where we work in collaboration with ASAF 

(The Valencian Association for Forest Pollination) to keep sustainable beekeeping 

infrastructure that enables the pollination of our vegetation and helps in the fruiting and 

production of seeds for dispersal. We also jointly develop beekeeping training activities 

that focus on the health of the bees and in obtaining natural organic honey. 

✔ Maintenance of Crop Fields. Different organic agriculture projects have been 

launched to support biodiversity and to preserve some land and dry stone walls as areas 

of scenic value. This work ensures diverse landscapes that help in fire prevention and also 

creates different habitats. 

✔ Professional Training. Since 2010 we have extended our activities for 

environmental training of professionals through agreements with the Polytechnic 

University of Valencia, the University of Alacant and eight secondary education colleges 

which teach modules in the management of natural resources. We have also added other 

public-use projects, focused on environmental education for schoolchildren, mainly of 



 

 

primary school age. In addition to this we have nature interpretation activities, 

environmental education for families and wildlife photography activities. This last 

initiative being part of the inspiration behind this publication together with the support 

from all our photographer friends who have generously contributed images to help 

create such a comprehensive and beautiful book. 

Projects that we can visit in the reserve with something to do with Ecological Restoration: 

• Forestry treatments focused on reducing high densities and competition in post-

fire tree regeneration areas. 

• Plantations under tree cover to increase biodiversity. 

• Naturalization of ponds and water points. 

• Recovery of crop fields colonized by forest vegetation with the reconstruction of 

dry-stone walls and plantations of autochthonous fruit plants.  

2) FOREST MANAGEMENT AT BUIXCARRÓ 

Aymen Moghli, IMEM UA and Jaime Baeza Department of Ecology, University of Alicante 

Introduction:  

Post-fire regeneration in Pinus halepensis' forests, one of the most abundant vegetation 

types in the Mediterranean basin, often generates overstocked and vulnerable stands. 

They accumulate a high fuel load, increasing the risk of further fires, and present high 

levels of vulnerability. In addition, these dense stands substantially reduce the availability 

of light and nutrients, which may hinder the recruitment of other species, often 

generating mono-specific and homogeneous stands, which potentially supply fewer 

ecosystem services (ES) than mixed forests. In these dense pine stands, management is 

of high priority to reduce fire hazards and promote their functionality.  

The study area:  

Buixcarró- Serra de Mariola Natural Park (38°43′N, 0°24′W), one of the three study sites, 

is located in South-eastern Spain (Valencian community) and burned in 1994. Site 

altitudes range from 500 to 800m above sea level, and the climate is dry subhumid 

Mediterranean. Mean annual temperatures range from 13.1–16.5 °C and mean annual 

rainfall from 450 to 700 mm. Bedrock is limestone and soils are Calcaric Cambisol. Before 

the fire, the vegetation consisted of a mature Aleppo pine (P. halepensis) forest, which is 

commonly characterized by tree densities of 1672 ± 1333individuals·ha−1. Currently, the 

vegetation is a homogeneous and dense young pine forest (28 years) with a high-density 

regeneration of pine (75,000–220,000 trees·ha−1). Beneath the tree layer, there is a 

senescent shrubland layer dominated by obligate seeder species such as Ulex parviflorus, 

Rosmarinus officinalis, and Cistus albidus. There are also a few small, isolated individuals 

of woody resprouting species such as Quercus coccifera, Juniperus oxycedrus, Pistacia 

lentiscus, and Quercus rotundigfolia. In autumn/winter 2009, we experimentally reduced 



 

 

tree density by thinning (two levels: 600 and 1200 trees·ha−1) and planted a resprouter 

species (Quercus faginea; 300 seedlings·ha−1 vs no plantation). In addition, we left three 

0.5 ha plots unmanaged as a control, with the original pine density and without 

plantation. In 2019, we assessed the effects of treatments on 28 above and belowground 

ecosystem attributes, and their related ES. 

Main result:  

After ten years, thinning and plantation interacted to enhance ES of biodiversity 

conservation, disturbance regulation (the capacity of an ecosystem to resist further fires), 

food production and multifunctionality (the capacity of an ecosystem to provide multiple 

ecosystem services at high levels simultaneously).  

Further information:  

A. Moghli, V.M. Santana, S. Soliveres, M.J. Baeza. Thinning and plantation of resprouting species 

redirect overstocked pine stands towards more functional communities in the Mediterranean 

basin Sci. Total Environ., 806 (2022), p. 150715,  10.1016/j.scitotenv.2021.150715 

3) RESTORING CONNECTIVITY AT N2000 SITE 

In this tour we will be aware of two examples of restoration of ecosystems affected by 

forest fragmentation in our study site, and how to restore landscape connectivity: a) 

management of invasive trees affecting connectivity of riparian forest galleries, and b) 

minimizing highway impact on cave bats and terrestrial mammals in PNCFR. 

3a) CONTROL OF AILANTHUS ALTISSIMA AT NATURAL PROTECTED AREAS 

Soraya Constán-Nava, PhD, Department of Ecology, University of Alicante 

 

Ailanthus altissima (Mill.) Swingle is an invasive tree from 

China and North Vietnam which has colonized numerous 

habitats around the world (Kowarik & Säumel 2007). In 

the Mediterranean Basin it has invaded disturbed areas 

such as urban sites, cropping systems, abandoned 

croplands and roadsides, but also natural ecosystems, 

particularly forest galleries in protected areas. Its 

expansion is due by its use as an ornamental species and 

in the restoration of roadside (Kowarik & Säumel 2007). 

This species has a high rate of sexual reproduction and 

the ability to resprout and form dense clonal stands.  

Several control methods have been applied on A. 

altissima which involve from mechanical removal to 

chemical control (EPPO [European and Mediterranean 

Plant Protection Organization] 2019). In Carrascar de la Font Roja Natural Park we 



 

 

evaluated the effectiveness of several of these treatments: one and two-cuts per year 

(mechanical only) and one-cute + herbicide (mechanical and chemical combination), 

repeating the treatments during five years. We found that only the cut stump with 

herbicide (glyphosate) application treatment was able to reduce the long-term growth 

and spread of A. altissima (Constán-Nava et al 2010). This method has been successfully 

applied on A. altissima populations in Serres de Mariola i el Carrascar de la Font Roja 

Special Area of Conservation (ES0000213) until 2017 when glyphosate was changed by 

garlon. Together with the treatments we tested, a recent expert commission from EPPO 

also recommended girling as a complementary and very effective control method for A. 

altissima, particularly for those populations distant from people, to prevent damages 

from trees falling (EPPO 2019). This treatment just started to be evaluated in this area by 

a local NGO. 

What is it expected to see on Thursday, 8th September 2022 during the #12 field tour 

related to invasive species?  

We will visit a riparian area (Molí Paià, Alcoy) where management methods are being 

applied on A. altissima by the Brigada de Biodiversidad (GVA). We will see the result of 

repeated treatments for several years. The first treatment was applied in 2019 on a total 

of 421 resprouts (Carchano, R, unpubl. data).  

References 

Constán-Nava S, Bonet A, Pastor E, Lledó MJ (2010) For Eco Manag 206 (6): 1058-1064 

EPPO 2019. PM 9/29 (1) Ailanthus altissima. EPPO Bulletin 

Kowarik I, Säumel I (2007) Perspect. Plant Ecol Evol Syst 8 (4): 207-237 

 

3B) RESTORING CONNECTIVITY FOR FAUNA.  

Andreu Bonet & Sergio Gilabert, Font Roja Research Station, University of Alicante 

Wildlife crossings are structures that allow animals to cross human-made barriers safely, 

allowing connections between habitats and restoring connectivity between wild 

populations. They also assist in avoiding collisions between vehicles and animals, which 

in addition to killing or injuring wildlife may cause injury to humans and property damage.  

In our trip we will see a complex structure restoring landscape connectivity along A7 

motorway /CV40 / N-340 (Alcoy-Alicante) crossing CFRNP in the Barranco de la Batalla, 

including a) a road tunnel (wildlife overpass), adjacent to a b) viaduct (for large animals), 

and c) a 3-false tunnel vegetated overpass with netting, for bats (38.676455441297044, 

-0.46415172361134144).  

The Juliana Cave, close to A7 motorway, harbour six species of bats – two of which are in 

danger of extinction and two threatened. Bats fly over the road to the other side, but at 

times they fly too low over the road in their search for prey and can become confused 

and at risk of being run over by the cars. 



 

 

Protection consisted of 300 metres of netting along the road, held up by posts on either 

side. The netting mesh size is 

such that allows the bats’ 

echolocation system to detect it 

as an obstacle to be avoided, so 

that they or any other birds are 

not trapped by it. The netting is 

complemented with 

revegetated false tunnels along 

the main hunting routes. During 

construction works care was 

taken so that the bat colonies in 

the cave would not be affected, 

especially during the breeding 

season. A counting monitoring 

was carried out using infrared 

cameras, radio-tracking and 

sound recording with over 1,850 

individuals and 8 species were 

detected. The netting used is 

dark green in colour to minimise 

visual impact on the landscape. 

Cave bat species:  

Miniopterus schereibersii 
Myoris blythii 
Myotis myotis 
Myotis capaccinii 
Rhinolophus ferrumequinum 
Rhinolophus meheleyi 
Rhinolophus hipposideros 
Myotis nattereri 
 
 

Viaduct, Overpasses and netting mesh on A7 
We evaluated the effectiveness of the fauna passage 

(over A7 tunnel and N-340), adjacent to the viaduct, 

connecting the existing biological corridor between 

the Eastern end of the CFRNP, and the forest of Alt de 

Sant Antoni and Puig d'Alcoi, in the municipality of 

Alcoi. 



 

 

Using camera trap technique, twelve different species of vertebrates have been 

observed, indicating great use of the overpass by ungulates and carnivores. 

  

 

 

 

 

 

 

 

 

 

 

 

A7 and N-340 tunnels avoiding a biological corridor (wildlife overpass). 

 

 

The different species visualized in the study area during the sampling period. 1- Barbary 

sheep (Ammotragus lervia). 2-Mouflon (Ovis orientalis). 3-Deer (Cervus elaphus). 4-Wild 

boar (Sus scrofa). 5- Genet (Genetta genetta). 6-Fox (Vulpes vulpes). 


