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BIODIVERSITY IN QUARRIES: WHEN NATURAL AREAS RESTAURATION 

MEET SOCIAL SENSIBILIZATION 

 

RESUME 

 

Calcareous soils, natural and semi-natural open environments are scarce in the Belgian landscape. 

Thereby, the conservation of the typical fauna and flora that grows in the calcareous quarries is a 

particular challenge, especially in terms of connectivity between these environments. 

In addition to the strong ecological potential, the quarry in Beez has also a high social potential (close 

to Namur). The proposed developments are (i) restoration of calcareous biotopes, (ii) construction 

of three artificial floating islands with the correction of the pond’s banks, and (iii) installation of a 

didactic path and an observation hut on the pond. The combination between a high potential 

ecological and with an education related to nature is the biggest strength of our project. 

 

1.            The restoration of calcareous habitats will enable the removal of invasive species and 

facilitate the re-establishment of herbaceous species, shrubs and endemic trees in the study area while 

maintaining an open environment. The rehabilitation of these habitats will also facilitate the 

development of the associated fauna. 

2.            The systematic removal of shrub species on the limestone rock and cliffs will allow keeping 

optimal conditions for the reptiles. 

3.            The floating islands will increase significantly the hosting potential of biodiversity on the 

settling pond, which is now almost non-existent. 

4.            The development of a gentle slope to the west of the pond will be favorable to the settling 

of plants and subsequently of amphibians and aquatic insects. 

5.            Building an observation hut will be an important asset for social attractiveness and will 

facilitate the monitoring of the biodiversity on site; especially for the delicate monitoring of avifauna. 

6.            The issues related to environmental protection, restoration of calcareous habitats and 

individual involvement to fight against invasive species will be reported on educational panels. These 

boards will be installed along the path leading the observation point. 

 

The implementation of proposed developments will increase the host potential for fauna and flora 

while sharing this heritage to the public. This project can also be applied to any other career with 

characteristics similar to those of Beez (settling pond, backfill...). 
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INTRODUCTION 

 

In the Belgian landscape, since the abandon of the agro pastoral practices, the open environments, 

natural and semi-natural, have become rare. Nowadays, most of these areas are concentrated in 

Haute-Ardenne and in Haute-Fagnes. In these areas, the soils are humid and acid. 

Since mid-18th century, due to the abandon of the agro pastoralism and reforestation governmental 

politics, afforestation of whitewood was widely done in Hainaut and Ardenne. This habit was mainly 

justified by a huge demand in pit props and timber. 

However, since the 90’s, the environmental groups and regional politics drove to increase the interest 

for the open areas. The open environment restorations on calacareous sites are planned, thanks to 

the protection politics of the Fagne and the Natura 2000 conservation Network. In Calestienne 

(Condroz), projects such as the Natural Parc Viroin-Hermeton or the Furfooz site are pioneer in the 

field (Annex B). Originally, the calcareous open areas were mainly maintained by grazing and mowing. 

This is clearly shown on the Ferraris maps dating from mid-18th century (Annex A). 

Calcareous sites are rather rare in Belgium (Annex B), there are mainly situated in Calestienne, along 

the mosans hills and in south Wallonia in Gaume. The scarcity of these areas makes the connectivity 

between sites difficult; consequently the conservation of the typical fauna and flora is very challenging. 

The calcareous fallow lands are home to rare and specific species, such as orchids, some grasses and 

insects subservient to these environments. 

After the restoration of the calcareous biotopes, pioneer species for the development of woodlands 

will be able to resettle. Indeed, initially, the cliffs and hills along the valley of the Meuse and its 

tributaries were covered with beech forests on calcareous 'the Carici-Fagetum' which is the 'climax' 

of the xeric forest environments. Allow installation of the climax forest on part of the study area may 

be, after restoration, considered by managers. 

Finally, the long-term conservation of nature is possible only if it is part of some recognition by 

society. In this sense, it is important to inform, raise awareness of the role and the interest that rare 

species near where we live, important to show that local biodiversity is present, that it must be 

protected and that it's compatible with industrial development. 

 

OBJECTIF 

 

The main objective of this work is to increase the potential host of flora and fauna of the Quarry of 

Beez while sharing this heritage to the public. The three major operational objectives that constitute 

this project are: 
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1. Restoring calcareous habitat on a fallow land in the West of the study zone (~ 1 ha) and 

on a limestone cliff;  

The permeability of the substrate allows a more rapid heating of the soil and offers a 

potential habitat for a specific flora.  

2. Creating three artificial floating islands on the pond and correcting banks of the pond; 

These islands highlight the pond in an original way, the islands can be colonized by birds, 

permanently or in migration.  

3. Installation of a didactic path of 150 meters long; 

The path will offer a viewpoint on the artificial islands along the calcareous fallow and on 

the calcareous cliffs. It will participate to the awareness of the nature conservation and 

serves as support by guiding the visitors. 

  

SITE DESCRIPTION 

 

The quarry of Beez, is situated on a calcareous deposit and its area is close to 85 ha. The site is 

located near the village of Beez and city of Namur, on the left bank of the Meuse. The extraction of 

limestone on this site goes back up to the XIXème century.  

The study zone is introduced on the site map (Figure 1). It occupies 7.5 hectares on the West end of 

the quarry.  

We estimate that the quarry of Beez has major assets on conservation and environmental awareness : 

the site is surrounded by  open calcareous habitats and is close to Namur the Walloon capital  

(3kms), with its 100.000 habitants, full of kindergartens, primary and secondary Schools, high Schools 

and University. Moreover, the ecological connectivity of the area is enhanced with a Natura 2000 site 

located only 800 meters away including the famous rock of Marches-les-Dames. 

Two major issues were presented to us by the operators of the quarry: 

 Increasing the potential hosting biodiversity on the settling pond; 

The basin is 25meters deep and has an area of 6 hectares. The water from the quarry and the 

production rinse water are discharged inside. 

 Restore the habitats on the periphery of the settling pond. 
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FIGURE 1 : MAPPING MAPPING OF THE STUDY SITE WITH THE CALCAREOUS FALLOW LANDS (ORANGE ZONE) CALCAREOUS 

CLIFFS AND ROCKS (YELOW ZONE) AND POND (BLUE ZONE). 

 

METHOD 

 

To develop this project, a bibliographic work and several fieldworks has been achieved. Initially, the 

effort has focused on understanding and description of the environment based on information 

provided by the managers of the career (history and nature of the substrate), of vegetation surveys 

and soil analysis after sampling. 

Fieldworks consist of vegetation surveys within key habitats determined a priori. The vegetation has 

been described separately for the strata of trees, shrubs and herbaceous. The soil surveys were 

conducted in order to precisely characterize the conditions of plant growth (pH and conductivity, soil 

depth). 

After a synthesis and consultation with various stakeholders in heritage management (association, 

universities, forestry experts ...), we have identified three actions to significantly improve the 

biodiversity of career of Beez by giving it a high attractiveness for the target audience. 
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RESULTS 

 

We proposed three developments with planning and budgeting actions for their realization. These 

developments are presented in appendix C. 

 

 RESTORING A CALCAREOUS BIOTOPE WITH HIGH ECOLOGICAL 

POTENTIAL  

 

The current fallow land covers an area of one hectare (102 ares). The substrate is made of calcareous 

landfill. The soil pHwater is between 8, 69 and 9, 42 (4 sampling points). The conductivity is 42 dS.m-

1. The soil is much more basic than expected. The ground layer (<20cm) is very shallow but still in 

formation under the effect of the colonizing vegetation. The soil is dry with the exception of some 

impermeable pockets caused by soil compaction. 

On the south part (Figure 2), an area of about 20 acres of land is made of calcareous backfill. The 

ground is 40 meter deep and the PH is 9.3 (1 sampling point). This backfill is made of barren from 

scalping. These are earthy materials (silt) with gravel limestone (around 30mm) initially present in 

small deposit holes. In this area, the environment is relatively virgin, mainly invades by the buddleia.  

 

   

FIGURE 2 : ZONE SUD    FIGURE 3 : ZONE NORTH   

 The rest of the calcareous fallow land (Figure 3) is a shrubby grassy wasteland covering an area of 80 

acres. Grounds are shallow (>20cm) and the PH are between 8.7 and 8.9 (3 sampling points). 

The environment is mainly open but an important process of colonization by woody vegetation is 

observed. Many Birches are present and perform their role of pioneer species; Medium-term (5-10 

years), it could enclose the area. 

More than 50 plant species have been observed; among them, the Blue Weed (Echium vulgare), Sweet 

Clover (Melilotus officinalis), Creeping Cinquefoil ((Potentilla reptans), and including some rare as the 

Orchid (Epipactis helleborine). The common grasses and the other annual species were observed: 
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Crépis des prés (Crepis biennis), daisy (Leucanthemum vulgare), St. John's wort (Hypericum 

perforatum), red clover (Trifolium pratense). 

Some specific calcareous species were observed. This is the Clématite vitalba, the Salad burnet 

(Sanguisorba minor), the Selseria (Sesleria albicans), the field maple (Acer campestre), the Birdsfoot 

trefoil (Lotus corniculatus) and the biscutella (Biscutella laevigata). 

To restore these habitats the following actions will be performed: 

 

 Eradication of invasive species. 

 

The Buddleia (Buddleja davidii), Alder Corsica (Alnus cordata) (Figure 4), the Canada goldenrod 

(Solidago canadensis) and Tansy Mazamet (Senecio inaequidens) are the four species to entirely 

eliminate of sites of restoration and their surroundings. The grubbing (ideal) or the regular cut (if the 

tear is not possible) with the waste disposal should eradicate them. This work must be planned 

annually.  

Increased monitoring of the new species is expected. We especially think of Japanese knotweed 

    

FIGURE 3 : ALDER CORSICA (LEFT) AND BUDDLEIA (RIGHT) 

 

 Reduction of tree cover and control of birches development.  

 

Several pioneer species were observed: elm Mountains, the elm, silver birch, common ash and oak 

tree. These are interesting for their wilt that enriches the soil with carbon and the mechanical action 

of roots on soil structure. Yet their development is likely to reduce the supply of light on the ground, 

needed to maintain a diverse herbaceous layer. 

We recommend maintaining a hem of trees along the road, over a width of 15 meters. The trees will 

be left to their development, taking into account a biennial examination to detect any dangerous trees 

for traffic. The species to promote are sessile oak (Quercus petraea), silver birch (Betula verrucosa), 

aspen (Populus tremula) or linden (Tilia platyphyllos), Cormier (Sorbus domestica) and service tree 

(Sorbus torminalis), all these native species are perfectly adapted to the calcareous nature of the site. 
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By cons, behind this hem, some of the trees and releases will be selectively removed to allow to the 

herbaceous flora to settle without competition of the shade trees and maintain the open 

environment. 

On the rocks beneath the calcareous cliff, tree species will be systematically removed to allow 

keeping an open ecosystem conducive to the installation of reptiles and species of breeding birds in 

the cliffs (maintaining a flight zone). 

 

 Seeding mixtures with grasses and annuals adapted to calcareous substrates 

 

The enrichment of herbaceous species with high biological potential will occur in function of 

geographical location. 

The southern area is mainly covered by buddleia. After harvest of this invasive species, it will be ideal 

to sow a mixture of 50% grass and 50% primarily perennials : commutata Festuca rubra, Festuca ovina, 

Poa pratensis, Briza media, Rhinanthus minor, Salvia pratensis, Digitalis lutea, Lotus corniculatus, 

Onobrychis viciifolia, Anthyllis vulneraria, Achillea, Centaurea thuillieri, Centaurea scabiosa, Agrimonia 

eupatoria, Hypericum perforatum, Leucanthemum vulgare, Scabiosa columbaria, Malva moschata, 

Origanum vulgare, Clinopodium vulgare, Daucus carota, Echium vulgare, Silene vulgaris , Silene latifolia 

alba, Galium verum, Saponaria officinalis, Verbascum nigrum, Campanula rapunculoides, Agrostemma 

githago, Consolida regalis, Centaurea cyanus and Papaver rhoeas. Mowing of the sown area will occur 

after the recovery of vegetation (May-June) and late August. Both mowing will be followed by the 

collection of grass clippings to keep the poor character of the site and avoid the progressive nitrogen 

enrichment. 

The northern region has already well-established vegetation with many species. Sow seeds in this 

space require a working soil too heavy and would involve a high risk of destroying the species of 

interest present. After the evacuation of invasive species, this area will be used for planting shrubs. 

The species planted are the Barberry (Berberis vulgaris), Euonymus (Euonymus europaeus), broom 

honeysuckle (Lonicera xylosteum), the European buckthorn (Rhamnus cathartica), the Cherry St. 

Lucia (Prunus mahaleb) and the box (Buxus sempervirens). 

Herbaceous species planted in the southern zone, adapted to local conditions, will be more 

competitive than the present species (except for invasive species). These should therefore eventually 

settle in the North Zone, we expect a dispersion effect. 

Regularly flooded areas (compacted soils) will be cleared of vegetation developing there (mainly 

birch), they will also be on the periphery, on a stretch of six meters. The trees will be cut by the 

collar if they cannot be uprooted. 
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 CREATION OF ARTIFICIAL ISLANDS AND SLOPES CORRECTION 

 

The current biodiversity of the settling pond is almost zero. The presence of water combined with 

fine particles makes the attractiveness to birds very low, especially as the aquatic microfauna is almost 

nonexistent.  

The creation of host environment is essential if one wishes to increase the number of species and 

increase the attractiveness of the site. 

Our proposal involves the installation of three artificial islands formed by floating rafts. These rafts 

have an area of 15 sqm (4 x 3.75 m). They will be moored to the shore means of cables or weighted 

(depending on their position and depth of the pond at those locations). Two rafts will be vegetated 

(Figure 5) using geo-mats of coconuts that will be previously planted with hygrophile. The waterline 

will be provided by the integration in the rafts of floating elements. This type of raft has already been 

installed on the Meuse, near Dave. A third raft, this time to gravel will be installed so as to 

accommodate specific species, such as terns (during migration). He will remain free of vegetation. 

 

FIGURE 4 : EXEMPLE DE RADEAUX VÉGÉTALISÉS, PRÈS DE DIJON  

 

The gentle slopes are favorable to the installation of plants and subsequently amphibians and aquatic 

insects. The gentle slope creates a temperature gradient of water, with a slight rise in temperature 

near the edge. This higher temperature is favorable to insects, insect larvae, tadpoles ... that will 

attract predators, especially birds and dragonflies.  

A slope correction is desirable, at least to a west side location of the settling tank. We propose to 

correct the slope on a length of 80 meters. The slope correction will be between 10 and 15 ° (14 ° 

corresponds for example to a depth of 50 cm to 200 cm measured from the bank).  
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 EDUCATIONAL FACILITIES 

 

The facilities include the construction of an observation hut on the lake (Figure 6) and an educational 

path through the calcareous fallow land. The cabin will allow the observation of birds on the cliff and 

on floating rafts without disturbing the local fauna.  

               

FIGURE 5 : EXAMPLE CABIN OBSERVATION ON POND (LEFT) AND PANELS (RIGHT). 

Information panels (Figure 6) explaining the restoration work carried out and the high ecological 

potential of the site will be installed along the route. Particular emphasis will be placed on the threats 

to biodiversity with the introduction of invasive species in the gardens. Low hedges will be installed 

along the trail to protect vegetation and to secure the pond. Species reintroduced as part of this 

project will be sown and planted along the educational path. The names of these species will be 

indicated on signs. 

 

 BUDGET 

 

We estimate the total budget at € 27,500 for the entire restoration. 

 

  

Tasks Period Cost 

Uprooting invasive species July - August 500 euros 

Cutting shrubs collar (trimmer disc) and discharge July - August 600 euros 

Constitution of small piles of wood logs (shelters microfauna) August 300 euros 

Planting of herbaceous species and planting shrubs September-October 400 euros ( cost of seeds 

and seedlings ) 

500 euros (labor) 

Mow the area sown May - june 200 euros 

Creating artificial islands winter 8.000 

Hut construction observation winter 9.500 

Information panels and signs winter 2.000 

Installing low hedges winter 5.000 

Planting of herbaceous species and planting shrubs along the way September-October 500 

 

http://www.grand-nancy.org/vie-quotidienne/environnement/especes-exotiques-envahissantes/
http://www.grand-nancy.org/vie-quotidienne/environnement/especes-exotiques-envahissantes/
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DISCUSSION 

 

Our workforce consists in a network of companies and individuals active in the management of 

natural areas and actively wishing to contribute to improving the quality of our environment as well as 

its awareness by the Society. 

The proposals of this work are based on scientific and technical expertise from many actors 

(environmental experts, universities, non-profit association). The methodology for the restoration of 

the pond and of calcareous biotopes comes from the conclusions of projects of national and 

international on the ecosystem restoration. Their effectiveness on the significant increase in 

biodiversity in the short term is no longer in doubt. 

Moreover, proposals for environmental education are based on a long experience of outreach and 

training to the public. The panels will be made with the most relevant messages in a fun and 

educational. Local issues that find an international attention will be addressed, such as the exotic 

species. 

The environmental impact of such a project should be evaluated in the short and long term. In the 

short-term, not only the biodiversity of the site will increase rapidly following the removal of invasive 

species and planting of herbaceous. In the longer term, these habitats with high ecological potential 

will be able to naturally evolve towards the 'climax' or be maintained at their open state through 

regular human interventions. 

Numerous studies and monitoring, among others devoted to the dynamics of herbaceous species or 

monitoring of birds, will also be conducted on the site. We would be curious to know the host 

potential of the area for bats, dragonflies ... for following seasons after the realization of those 

proposals.  

Concerning the Company, this project has the major interest to redevelop a very difficult area: a muddy 

pond. It helps to educate the public to both biodiversity through observing aquatic and terrestrial 

biotopes and both the awareness of environmental issues quarries. 

 

CONCLUSION  

 

The main objective of this work, "increase the potential of fauna and flora for the career of Beez while 

sharing this heritage with the public," will undoubtedly be reached following the proposed 

developments. 

This work proposes few simple and relatively inexpensive facilities for a significant improvement of 

biodiversity on quarry sites. This project, transferable to any other career with a settling pond and 

some calcareous shores, allows using the uncovered high-ecological-potential biotopes to stimulate 

and study natural processes, usually inhibited by other occupations soil. 
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ANNEXES 

ANNEX A - ILLUSTRATION 

 

Aerial photograph of the area and Bouge Beez and extract the Ferraris map centered on the same 

area. We observe the formerly wooded character of the quarry and the presence of a very dense 

forest area in Bouge. 
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ANNEX B - ILLUSTRATION 

 

 

 

Mapping of karst areas in Wallonia. 

 

  

EXAMPLES CALCAREOUS FALLOW LAND AT ‘FURFOOZ’ (LEFT) AND AT ‘GROS TIENNE’ (PHILIPPEVILLE) 
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ANNEX C – GENERAL MAP OF PROPOSED DEVELOPMENT 

 


