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1. Introduction
The contest "Quarry Life Award" arises in response to the need by
"HeidelbergCement AG", a leading in the production of cement and aggregates, to
conserve biodiversity during and after the extraction process.
This activity, designed to supply to the society of the necessary raw materials,
has attached a series of changes on the environment, among which include: landscape
degradation, the loss of productive land use of, increased erosion of the zone with the
disappearance of vegetation cover, contamination by toxic substances, etc..
The company seeks to promote research projects to increase knowledge on the
biological value of the mining areas and implement measures to protect and promote
biodiversity.
ECO GRAVEL PIT" projected a change in the restoration of the gravel pit
belonging to "Aridos Sanz SL" in the township of Cistérniga (Valladolid). Restoration
projects, pursue the ecological and landscape preparation of the affected land with
views of the reinsertion of the area occupied in the environment.
This project is intended to achieve a goal that will be to integrate the gravel pit
in its surrounding landscape, enhance biodiversity within the affected area as well as
to demonstrate that it is possible to reconcile the extraction of aggregates with
wildlife, conservation of nature and the socio-economic and cultural development of
the population. The purpose is to create a natural environment to enhance and
preserve both the flora as the fauna of aquatic and terrestrial environments to achieve
the maximum possible biodiversity, ensuring that this Habitat this composed of a great
variety of biotypes.
"ECOGRAVERA" carried out this purpose through these specific objectives:
-

There will be a complete inventory of flora and fauna both at the beginning of
this project as a time elapsed after its completion in order to check the
evolution of the ecosystem.
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- With native species, shrubby and forest repopulate the area, thereby creating
an ecological corridor that also defines the plots and implementing plant
screens separating the areas of exploitation of which the aim is to restore to
minimize the visual impact.

-

- Creation of wetlands, green filters and adequacy of existing ones to ensure
that vegetation is effective and diverse, as well as the arrival of animals whose
life is linked to bodies of water.

-

- Establish itineraries with information panels along the banks of the river
connecting wetlands, installing Bird observatories and create a space for
education and biodiversity environmental communication, promoting tourism
and economic development of the area.

2. Justification of the social and environmental necessity of the

project
From the point of view of environmental needs this project is geared towards
the improvement and development of biodiversity in different ecosystems. The loss of
species diversity involves the reduction of functional diversity that accompanies it.
Deforestation existing generates soil loss by erosion, while deleting a natural buffer
that filters and retains the chemical load that is washed from agricultural crops.
In another line, the deterioration of an ecosystem that serves as link between a
clared formation of holm oaks and agricultural systems, with a dominance of certain
tree species, along with the narrow band of vegetation that present currently prevents
exercising its function as green corridor and weakens their condition of ecotone.
Therefore reforestation with native species and improving riparian forest structure and
riparian vegetation provide real and effective solutions to this situation.
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The future recovery of this space and, again, the making available for public use
compatible with the natural environment justify the installation of a walkway.
Finally this proposed action is to increase the environmental culture of the
inhabitants of the region along with visitors to the space to create, to turn this area
into a resource for environmental education, with which you may show society the
degree compatibilization of aggregate extraction on biodiversity of the area.
The social and environmental justifications are crossed in this project and can
be summarized as a rural development initiative based on the recovery, conservation
and valorisation of Natural Patrimony

Backed by:
-

Mediterranean Society for Wildlife Monitoring (WAVES)

-

- Foundation Tormes-EB
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3. Legislation
For the preparation of this study, has been taken into account, legislation and
regulation, used in the Study of Environmental Impact Assessment Project use
Resource Section A (Dry) “Fuentes del Duero – Fase V –La Cistérniga (Valladolid), as
well as established in the Hydrogeological Study to assess the possible effects on the
water table and establish corrective measures on the grounds for the area of operation
of a gravel pit in Cistérniga and Study and Evaluation of landscape in Fuentes del Duero
(La Cistérniga, Valladolid); In turn regulation has been used in the Convention on
Wetlands of International Importance Especially as Waterfowl Habitat, in:

Ramsar, Iran, 02/02/1971
Amended by the Protocol of Paris, 03/12/1982
And Regina Amendments, 05/28/1987

The Contracting Parties:

RECOGNIZING the interdependence of Man and his environment;
CONSIDERING the fundamental ecological functions of wetlands as regulators of water
regimes and as habitats supporting a characteristic flora and fauna, especially
waterfowl;
BEING CONVINCED that wetlands constitute a resource of great economic, cultural,
scientific, and recreational value, the loss of which would be irreparable;
DESIRING to stem the progressive encroachment on and loss of wetlands now and in
the future;
RECOGNIZING that waterfowl in their seasonal migrations may transcend frontiers and
so should be regarded as an international resource;
BEING CONFIDENT that the conservation of wetlands and their flora and fauna can be
ensured by combining far-sighted national policies with co-ordinated international
action;
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Have agreed as follows:
Article 1
1. For the purpose of this Convention wetlands are areas of marsh, fen, peatland or
water, whether natural or artificial, permanent or temporary, with water that is static
or flowing, fresh, brackish or salt, including areas of marine water the depth of which
at low tide does not exceed six metres.
2. For the purpose of this Convention waterfowl are birds ecologically dependent on
wetlands.

Article 2
1. Each Contracting Party shall designate suitable wetlands within its territory for
inclusion in a List of Wetlands of International Importance, hereinafter referred to as
"the List" which is maintained by the bureau established under Article 8. The
boundaries of each wetland shall be precisely described and also delimited on a map
and they may incorporate riparian and coastal zones adjacent to the wetlands, and
islands or bodies of marine water deeper than six metres at low tide lying within the
wetlands, especially where these have importance as waterfowl habitat.
2. Wetlands should be selected for the List on account of their international
significance in terms of ecology, botany, zoology, limnology or hydrology. In the first
instance wetlands of international importance to waterfowl at any season should be
included.
3. The inclusion of a wetland in the List does not prejudice the exclusive sovereign
rights of the Contracting Party in whose territory the wetland is situated.
4. Each Contracting Party shall designate at least one wetland to be included in the List
when signing this Convention or when depositing its instrument of ratification or
accession, as provided in Article 9.
5. Any Contracting Party shall have the right to add to the List further wetlands
situated within its territory, to extend the boundaries of those wetlands already
included by it in the List, or, because of its urgent national interests, to delete or
restrict the boundaries of wetlands already included by it in the List and shall, at the
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earliest possible time, inform the organization or government responsible for the
continuing bureau duties specified in Article 8 of any such changes.
6. Each Contracting Party shall consider its international responsibilities for the
conservation, management and wise use of migratory stocks of waterfowl, both when
designating entries for the List and when exercising its right to change entries in the
List relating to wetlands within its territory.

Article 3
1. The Contracting Parties shall formulate and implement their planning so as to
promote the conservation of the wetlands included in the List, and as far as possible
the wise use of wetlands in their territory.
2. Each Contracting Party shall arrange to be informed at the earliest possible time if
the ecological character of any wetland in its territory and included in the List has
changed, is changing or is likely to change as the result of technological developments,
pollution or other human interference. Information on such changes shall be passed
without delay to the organization or government responsible for the continuing
bureau duties specified in Article 8.

Article 4

1. Each Contracting Party shall promote the conservation of wetlands and waterfowl
by establishing nature reserves on wetlands, whether they are included in the List or
not, and provide adequately for their wardening.
2. Where a Contracting Party in its urgent national interest, deletes or restricts the
boundaries of a wetland included in the List, it should as far as possible compensate
for any loss of wetland resources, and in particular it should create additional nature
reserves for waterfowl and for the protection, either in the same area or elsewhere, of
an adequate portion of the original habitat.
3. The Contracting Parties shall encourage research and the exchange of data and
publications regarding wetlands and their flora and fauna.
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4. The Contracting Parties shall endeavour through management to increase waterfowl
populations on appropriate wetlands.
5. The Contracting Parties shall promote the training of personnel competent in the
fields of wetland research, management and wardening.

Article 5

1. The Contracting Parties shall consult with each other about implementing
obligations arising from the Convention especially in the case of a wetland extending
over the territories of more than one Contracting Party or where a water system is
shared by Contracting Parties. They shall at the same time endeavour to coordinate
and support present and future policies and regulations concerning the conservation
of wetlands and their flora and fauna.

Article 6

1. There shall be established a Conference of the Contracting Parties to review and
promote the implementation of this Convention. The Bureau referred to in Article 8,
paragraph 1, shall convene ordinary meetings of the Conference of the Contracting
Parties at intervals of not more than three years, unless the Conference decides
otherwise, and extraordinary meetings at the written requests of at least one third of
the Contracting Parties. Each ordinary meeting of the Conference of the Contracting
Parties shall determine the time and venue of the next ordinary meeting.
2. The Conference of the Contracting Parties shall be competent:
a) to discuss the implementation of this Convention;
b) b) to discuss additions to and changes in the List;
c)

c) to consider information regarding changes in the ecological character of
wetlands included in the List provided in accordance with paragraph 2 of Article
3;
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d) d) to make general or specific recommendations to the Contracting Parties
regarding the conservation, management and wise use of wetlands and their
flora and fauna;
e) e) to request relevant international bodies to prepare reports and statistics on
matters which are essentially international in character affecting wetlands;
f)

f) to adopt other recommendations, or resolutions, to promote the functioning
of this Convention.

3. The Contracting Parties shall ensure that those responsible at all levels for wetlands
management shall be informed of, and take into consideration, recommendations of
such Conferences concerning the conservation, management and wise use of wetlands
and their flora and fauna.
4. The Conference of the Contracting Parties shall adopt rules of procedure for each of
its meetings.
5. The Conference of the Contracting Parties shall establish and keep under review the
financial regulations of this Convention. At each of its ordinary meetings, it shall adopt
the budget for the next financial period by a two-third majority of Contracting Parties
present and voting.
6. Each Contracting Party shall contribute to the budget according to a scale of
contributions adopted by unanimity of the Contracting Parties present and voting at a
meeting of the ordinary Conference of the Contracting Parties.

Article 7

1. The representatives of the Contracting Parties at such Conferences should include
persons who are experts on wetlands or waterfowl by reason of knowledge and
experience gained in scientific, administrative or other appropriate capacities.
2. Each of the Contracting Parties represented at a Conference shall have one vote,
recommendations, resolutions and decisions being adopted by a simple majority of the
Contracting Parties present and voting, unless otherwise provided for in this
Convention.
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Article 8

1. The International Union for Conservation of Nature and Natural Resources shall
perform the continuing bureau duties under this Convention until such time as another
organization or government is appointed by a majority of two-thirds of all Contracting
Parties.
2. The continuing bureau duties shall be, inter alia:
a) to assist in the convening and organizing of Conferences specified in Article 6;
b) b) to maintain the List of Wetlands of International Importance and to be
informed by the Contracting Parties of any additions, extensions, deletions or
restrictions concerning wetlands included in the List provided in accordance
with paragraph 5 of Article 2;
c)

c) to be informed by the Contracting Parties of any changes in the ecological
character of wetlands included in the List provided in accordance with
paragraph 2 of Article 3;

d) d) to forward notification of any alterations to the List, or changes in character
of wetlands included therein, to all Contracting Parties and to arrange for these
matters to be discussed at the next Conference;
e) d) to make known to the Contracting Party concerned, the recommendations
of the Conferences in respect of such alterations to the List or of changes in the
character of wetlands included therein.

Article 9

1. This Convention shall remain open for signature indefinitely.
2. Any member of the United Nations or of one of the Specialized Agencies or of the
International Atomic Energy Agency or Party to the Statute of the International Court
of Justice may become a Party to this Convention by:
a) signature without reservation as to ratification;
b) signature subject to ratification followed by ratification;
c) accession.
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3. Ratification or accession shall be effected by the deposit of an instrument of
ratification or accession with the Director-General of the United Nations Educational,
Scientific and Cultural Organization (hereinafter referred to as "the Depositary").

Article 10

1. This Convention shall enter into force four months after seven States have become
Parties to this Convention in accordance with paragraph 2 of Article 9.
2. Thereafter this Convention shall enter into force for each Contracting Party four
months after the day of its signature without reservation as to ratification, or its
deposit of an instrument of ratification or accession.

Article 10 bis

1. This Convention may be amended at a meeting of the Contracting Parties convened
for that purpose in accordance with this article.
2. Proposals for amendment may be made by any Contracting Party.
3. The text of any proposed amendment and the reasons for it shall be communicated
to the organization or government performing the continuing bureau duties under the
Convention (hereinafter referred to as "the Bureau") and shall promptly be
communicated by the Bureau to all Contracting Parties. Any comments on the text by
the Contracting Parties shall be communicated to the Bureau within three months of
the date on which the amendments were communicated to the Contracting Parties by
the Bureau. The Bureau shall, immediately after the last day for submission of
comments, communicate to the Contracting Parties all comments submitted by that
day.
4. A meeting of Contracting Parties to consider an amendment communicated in
accordance with paragraph 3 shall be convened by the Bureau upon the written
request of one third of the Contracting Parties. The Bureau shall consult the Parties
concerning the time and venue of the meeting.
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5. Amendments shall be adopted by a two-thirds majority of the Contracting Parties
present and voting.
6. An amendment adopted shall enter into force for the Contracting Parties which
have accepted it on the first day of the fourth month following the date on which two
thirds of the Contracting Parties have deposited an instrument of acceptance with the
Depositary. For each Contracting Party which deposits an instrument of acceptance
after the date on which two thirds of the Contracting Parties have deposited an
instrument of acceptance, the amendment shall enter into force on the first day of the
fourth month following the date of the deposit of its instrument of acceptance.

Article 11

1. This Convention shall continue in force for an indefinite period.
2. Any Contracting Party may denounce this Convention after a period of five years
from the date on which it entered into force for that party by giving written notice
thereof to the Depositary. Denunciation shall take effect four months after the day on
which notice thereof is received by the Depositary.

Article 12

1. The Depositary shall inform all States that have signed and acceded to this
Convention as soon as possible of:
a) deposits of instruments of ratification of this Convention;
b) deposits of instruments of accession to this Convention;
c) the date of entry into force of this Convention;
d) notifications of denunciation of this Convention.
2. When this Convention has entered into force, the Depositary shall have it registered
with the Secretariat of the United Nations in accordance with Article 102 of the
Charter.
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4. PHYSICAL – BIOTIC
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4.1. Physical-biotic Description
Geomorphology
The study area is located in the "Iberian Massif," in the unit known as "Duero
Basin". The materials appearing correspond to rocks of Tertiary and Quaternary with
sub-horizontal arrangement and deposited in continental regime.

Illustration 1. National Geological Map of the study area (IGME, 1982)

In the northern area bordering the Duero Canal, outcrop the Tertiary materials
(Miocene substrate arkosic) constituted of red and greenish gray arkosic sludge,
among which are interspersed small channels of coarse and fine arkoses.

Illustration 2. Substrate arcósico Miocene Source: CGS

To the south, on the Miocene arkoses appear Quaternary coatings. The
dominant material level terraces are mainly quartzite gravel with sandy-silty matrix
with granitoids and limestone gravel in proportion below 10%. In the southern third of
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the area, the aeolian sands overlying the gravel, becoming the dominant surface
substrate.

Illustration 3. Aeolian mantle, Source: CGS.

In general, the study area is characterized by a relief without significant slope,
the height difference does not exceed 40 m.
Climate
The area of operation is characterized by a Mediterranean-continental climate,
with extreme temperatures (very low in winter and high in summer) and low rainfall
(although somewhat more abundant in spring and autumn). The average annual
temperature is 12.3 ⁰C, with an annual average maximum temperature of 18.6 ⁰C and
6.2 ⁰C average minimum temperatures. It has an average annual rainfall of 435 mm
and about 61 days of frost per year.

Graph 1. Meteorological Station Valladolid, Source: Aemet, own calculations.
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Soils
The area of study is situated in soils moderately evolved (Cambisols calcium)
characterized by developing a horizon of change or alteration, which gives rise to the
texture and structure are quite different from the material of the base, therefore
presents horizons moderately defined, there was also a surface layer with a high
organic matter content.
Developing fersiallitic red soils on the terraces (and brown soils prone
Mediterranean red soils) indicates a Mediterranean climate, cold and wet at the edges
of the basin (leached brown soils in southern braunerde tend to wet).
Hydrology
Surface water
South of the study area is the River Duero
running in the range 685-687 m. The surface of the
Duero Basin up to the nearest station to the target
area is 12.740 km2 and the average annual
contribution is 90 mm. The greatest contribution
months are those between November and April.
According to studies by the "Duero River Basin",
around 30-35% of the total discharge of the slow Duero contribution comes from
aquifers of the basin, which will mean its baseflow. There is a high correlation between
annual precipitation and mean annual flow of the Duero, as it passes through this
town, for the 30 hydrological years between 1974-75 and 2003-04.

The study plot bordered on the north Duero Canal
built for urban supply. The average flow is 4.2 m3/s, but may
vary because in summer due to irrigation demands, the flow
rate is increased to about 6 m3 the rest of the year usually
takes about 2 m3/s. There are significant losses along its
route, especially when it runs on permeable materials that are impossible to quantify.
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Underground water
There are two levels of aquifers in the area: a level upper aquifer, compound of
a quaternary detrital consisting of gravel, quartzite sand and silt; and a level lower
aquifer consists mainly of sand and Miocene arkosic mud, with higher content of silt,
both aquifers being disconnected.

Illustration 4. Profile hydrogeological Source: HeidelbergCement AG.

The unconfined aquifer on the terrace exploited, has a water table at a depth of
between 3.5 and 5 m. The basement arkoses form a semi-confined aquifer extension
more important, though potentially limited. This Tertiary detrital aquifer consists of
alternating channels of silty-clay and sandy-silt levels that become more powerful from
the 50 m deep and in some polls, at depths between 100 and 150 m reach flows
provide the order of 20 l/s.
The upper aquifer level lies where the gravel horizon is exploited, is
disconnected hydraulically general basic level of the groundwater in the study area.
This base level is defined by the river Duero, which corresponds to the discharge limit
of the groundwater flow of the Miocene multilayer aquifer system. The shallow aquifer
is of little importance for the extraction of groundwater and from a point of view of
the chemical quality is greatly affected by nitrates due to the effect of farming.

Vegetation
Potential vegetation
The study area falls within the Mediterranean region, in the potential
vegetation

series

of

basophilic

oak

“Castilian-Maestrazgo-Manchega
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supramediterranean (Junipero thuriferae -Querceto rotundifoliae S.)”, according to
Rivas Martínez (1987). The mature stage of this series is the supramediterranean oak
dry and subhumid, basophilic.
The guideline is a supramediterranean oak association with junipers (Junipero
thuriferae -Quercetum rotundifoliae), now much altered in Castilian-Duriense sector.
The first stage consists of serial oaks and junipers stocky appearance. The shrub border
is composed with brooms (Genisto Scorpii -Retametum sphaerocarpae), another
formation of the series are lavenders (Lino differentis-Salvietum lavandulifoliae), which
currently occupy large areas, in its clears thrive basophils terophytic lawns (Velezio
rigidae-Asteriscetum aquaticae Goday Rivas 1964), which due to continued trampling
evolve into microcommunities of Coronopo squamati-Sclerochloetum durae Br.-Bl.,
(1931) 1936 and to the indifference edaphic of Spergulario-Matricarietum aureae
(Goday Rivas, 1955) Rivas-Martínez, 1975.
In the shade of the oaks on humified matter provided by oaks and junipers
appear phytocenoses terophytic escionitrophilous (Gallium aparines-Anthriscetum
caucalidis Rivas-Martínez, 1978). The plowing and tilling of the substrates that support
the oaks and successional stages above, give way to dry crops, particularly wheat
fields, which host vernal and hiemales communities referable to Ceratocephalo
falcatae-Androsacetum maximae Punishment & al., 1988 and hybridae-Hypecoetum
Roemerio penduli Br.-Bl. & O. Bowling (1954) 1957, at the dawn of summer, the first is
replaced by Centaureo cyani-Raphanetum microcarpi Punishment & al. 1988 (cf.
PENALTIES & al, 1988).
When the ecotope nitrifed behind the oaks and lavenders starts a nitrophilous
catena and consequently the Lino-Salvietum turns into Lino-Salvietum astragaletosum
alopecuroidis; in its clears subnitrophilous grasses thrive (Medicago rigidulaeAegilopetum geniculatae Rivas-Martínez & Izco, 1977). If nitrification increases,
“espliegares” and subnitrophilous grasslands yield their space to other communities
nitrophilous Sisymbrio irionis-Malvetum parviflorae Rivas-Martínez, 1978 Atriplici
roseae-Salsoletum ruthenicae Rivas-Martínez, 1978, Canino corymbosae-Carthametum
lanati Ladero, Navarro & Valle, 1983, echietosum asperrimi Ladero, Navarro & Valle,
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1983 Carduo carpetani-Onopordetum acanthii Rivas-Martínez, Penas & Diaz, 1986,
Carthamo lanati-Onopordetum acanthii Ladero, Navarro & Valle, 1983, Salsolo
vermiculatae-Peganetum harmalae Br.-Bl. & O. Bolos (1954) 1957, ArtemisioSantolinetum canescentis M. Peinado &Parras 1984 (cf. GUTIERREZ Balbas, 1988), etc.
The occurrence of gypsum outcrops makes Lino differentis-Salvietum lavandulifoliae be
replaced by Lino differentis-Lepidietum subulati.
Current vegetation
In the study area, the original vegetation before commented has disappeared,
currently characterized by the existence of farm plots, most irrigation, such as corn
(Zea mays) and sunflower (Helianthus annuus L.).
There are also utilized for grazing livestock, with the presence of the following
species:
Agropyron repens

Medicago lupulina

Arena sterilis

Papaver rhoeas

Bromus erectus

Poa bulbosa

Eryngium campestre

Saxifraga granulata

Festuca elatior

Trifolium repens

Festuca ovina

There are isolated patches of oak in marginal areas or in boundaries of farms
and numerous grasslands, accompanying the oak are scattered brooms (Cytisus
scoparius Link.) and juniper (Juniperus phoenicea L.).
Plant communities are also found on roadsides and wasteland (ruderal
vegetation), in places frequented by humans and fallow vegetation, cultivated area or
abandoned fields (arvense vegetation). Can find the following species:
Achillea millefolium

Agropyrum repens

Amaranthus blitoides

Adonis aestivalis

Althea officinalis

Amaranthus deflexus

Aegilops ovata

Amaranthus albus

Amaranthus hybridus
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Amaranthus retroflexus

Chondrilla juncea

Fumaria officialis

Ambrosia artemisiaefolia

Chrysantemun myconis

Fumaria spicata

Anacyclus clavatus

Chrysantemun segetum

Galium aparine

Anagallis arvensis

Cichorium intybus

Galium tricorne

Anchusa itálica

Cirsium arvensis

Geranium disectum

Anthemis arvensis

Cirsium palustre

Geranium molle

Anthemis cotula

Convolvulus arvensis

Heliotropium europeaum

Anthemis nobilis

Convolvulus sepium

Hypecoum procumbens

Arenaria cerastioides

Coronilla scorpioides

Juncus bufonius

Arenaria serpyllifolia

Coronopus procumbens

Lactuca saligua

Asparagus acutifolius

Cuscuta epithimun

Lactuca scariola

Asperula arvensis

Cynodon dactylon press.

Lactuca virosa

Atriplex hastatus

Cyperus rotundos

Lamium amplexicaule

Atriplex patulus

Dactylis glomerata

Lamium purpureum

Borago officinalis

Daucus carota

Lathyrus aphaca

Bromus maximus

Digitaria sanguinalis

Lavatera cretica

Bromus mollis

Diplotaxis muralis

Lepidium draba

Bromus squarosus

Echium plantagineum

Linarea spartea

Calendula arvensis

Erigeron acris

Linaria hirta

Capsella bursa-pastoris

Erigeron canadense

Lithospermun arvense

Centaurea calcitrapa

Erigeron crispus

Lolium multiflorum

Cerastium glomeratum

Erodium cicutarium

Lolium perenne

Chamaelina sativa

Eruca sativa

Lotus corniculatus

Chelidonium majus

Eruca vesicaria

Lupinus angustifolius

Chenopodium album

Euphorbia serrata

Malva micaensis

Chenopodium murale

Foeniculum vulgare

Marrabium vulgare

Chenopodium opulifolium

Fumaria capreolata

Medicago arabica
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Medicago sativa

Ranuculus muricatus

Sisymbrium irio

Melilotus alba

Rapphanus raphanistrum

Sisymbrium officiale

Mentha rotundifolia

Resedea lutea

Sonchus arvensis

Mercurialis annua

Resedea luteola

Sonchus asper

Microlonchus salmanticus

Roemeria hybrida

Spergula arvensis

Muscari comosum

Rumex acetosa

Spergularia rubra

Myosotis hispida

Rumex acetosella

Stellaria media

Nigella arvensis

Rumex bucephalophorus

Taraxacum officiniale

Ornithopus compresus

Rumex crispus

Thlaspi perfoliatum

Papaver rhoeas

Salvia vervenacea

Tribulus terrestris

Phalaris minor

Scabiosa maritima

Trifolium arvense

Picris echioides

Scandix pectten-veneris

Trifolium campestre

Plantago coronopus

Scorpiurus sulcatus

Trifolium stellatum

Plantago lanceolata

Senecio gallicus

Verbena officialis

Poa annua

Senecio vulgaris

Veronica hederaefolia

Poa bulbosa

Silene colorata

Veronica persica

Podospermun laciniatum

Silene gallica

Vicia lutea

Poligonum aviculare

Silene inflata

Vicia sativa

Portulaca oleracea

Silybum marianum

Xantium spinosum

Ranuculus arvensis

Sinapsis alba

Ranuculus gramineus

Sinapsis arvensis

There are specimens of poplars (Populus nigra L.) and
numerous Salicaceae as Salix atrocinerea Brot., also listed
several examples of black locust (Robinia pseudoacacia L.) and
some almond (Amygdalus communis L.) at the edges of the
road.
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Fauna
The fauna located in the study area is limited by agricultural crops, exploitation
of aggregates and relative proximity to roads. Bellow exposed the existing species with
the conservation status as "Atlas and Red Book of Endangered Species".
- Critically Endangered (CR): the taxon is facing an extremely high risk of
extinction in the wild.
- Endangered (EN): the taxon is facing a very high risk of extinction in the wild.
- Vulnerable (VU): the taxon has a high risk of extinction in the wild.
- Near Threatened (NT): the taxon has been evaluated and does not currently
meet the criteria for the categories Critically Endangered, Endangered or Vulnerable,
but it is close to satisfy or possibly do in the near future.
- Least Concern (LC): the taxon, abundant and widely distributed, has been
evaluated and meets none of the criteria that define the four categories above.
- Data Deficient (DD): status pending assignment to a category, waiting for new
studies provide sufficient information (Masó, 2011).
As for the invertebrates that can be found in the area are the dragonflies and
water beetles adapted to water stops as ditiscos (Dytiscus marginalis), shoemakers
(Gerris lacustris) and water scorpions (Nepa cinerea), which make greater use the
presence of a more specific to their own ecology.
Besides the abundance of Diptera and Hymenoptera flying over the area, as
well as throughout the country.
Amphibians
The species described below are present in the study area as the Information
Server Amphibians and Reptiles of Spain (SIARE), 2012, of Spanish Herpetological
Association. Although only found Pelophylax perezi individuals, it is likely that other
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species are present as Salamandra salamandra, Lisotriton boscai and Bufo bufo.
Therefore, one of the main objectives of this project is the creation of aquatic habitats
to favor the biodiversity of amphibians, but also of other species of waterfowl,
mammals, etc.
Pleurodeles waltl (NT)

Hyla arbórea (NT)

Triturus marmoratus (LC)

Pelobates cultripes (NT)

Alytes obstetricans (NT)

Pelophylax perezi (LC)

Bufo calamita (LC)

Pelodytes punctatus (LC)

Discoglossus galganoi (LC)

Reptiles
The species of reptiles that are described below are present in the study area as
the Information Server Amphibians and Reptiles of Spain (SIARE), 2012, of Spanish
Herpetological Association, although very rare in the area.
Acanthodactylus erythrurus (LC)

Podarcis hispanica (LC)

Blanus cinereus (LC)

Psammodromus algirus (LC)

Chalcides bedriagai (NT)

Psammodromus hispanicus (LC)

Malpolon monspessulanus (LC)

Rhinechis scalaris (LC)

Mauremys leprosa (VU)

Tarentola mauritanica (LC)

Natrix maura (LC)

Timon lepidus (NT)

Natrix natrix (LC)

Birds
The birds in the study area vary throughout the year, there are species that
come to spend the winter on the peninsula (wintering) as lapwings (Vanellus vanellus),
thrushes (Turdus sp.) and finches as the siskin (Carduelis spinus) and chaffinch (Fringilla
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coelebs). In summer, there are plenty of passerines like warblers (Acrocephalus sp.),
wheatear (Oenanthe oenanthe), flycatchers and shrike (Lanius senator). There are
resident species whose presence extends throughout the year, highlight the starlings
(Sturnus sp.) are very common skylarks as the Alauda (Alauda arvensis), larks (Galerida
sp.) and woodlark (Lullula arborea) or finches as the goldfinch (Carduelis carduelis), or
great tit (Parus major), etc.
Because of the proximity to the river Duero and the artificial lake created as
restoration of adjacent gravel pit, appear flying overhead mallards (Anas
platyrhynchos), gray heron (Ardea cinerea), coots (Fulica atra), etc.

Illustration 5. Coot sighted in the study area.

Given the diversity of habitats that alternate, is an interesting area for game
species such as red-legged partridge (Alectoris rufa), common quail (Coturnix coturnix)
wood pigeon (Columba palumbus), and corvids such as the magpie (Pica pica), carrion
crow (Corvus corone).
Fly overhead, a variety of small and medium-sized raptor that has a good
hunting ground in the farmland. There are diurnal raptors as the red kite (Milvus
milvus), black kite (Milvus nigrans), booted eagle (Hieratus pennatus), common
buzzard (Buteo buteo) and common kestrel (Falco tinnunculus). Of the owls, we review
only the little owl (Athene noctua).
Below are cited almost all species that nest in the geographical territory and
most of those that are sighted at some point this year.
Acrocephalus scirpaceus

Alauda arvensis
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Alectoris rufa

Hippolais polyglotta

Anas platyrhynchos

Hirundo rustica

Anthus campestris

Lanius meridionalis (NT)

Ardea cinerea

Lanius senator (NT)

Buteo buteo

Lullula arborea

Carduelis cannabina

Luscinia megarhynchos

Carduelis carduelis

Melanocorypha calandria

Carduelis chloris

Miliaria calandra

Carduelis spinus

Milvus migrans (NT)

Certhia brachydactyla

Milvus milvus (EN)

Cettia cetti

Motacilla alba

Ciconia ciconia

Motacilla cinerea

Columba livia

Motacilla flava

Columba oenas

Muscicapa striata

Columbus palumbus

Oenanthe hispanica (NT)

Cortunix cortunix

Oenanthe oenanthe

Corvus corone

Otus scops

Corvus monedula

Parus ater

Delichon urbica

Parus caerulens

Erithacus rubecula

Parus major

Falco tinnunculus

Passer domesticus

Ficedula hypoleuca

Passer montanus

Fringilla coelebs

Petronia petronia

Fulica atra

Phylloscopus bonelli

Galerida cristata

Phylloscopus collybita

Galerida theklae

Pica pica

Hieraaetus pennatus

Prunella modularis

2012
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Pterocles orientalis (VU)

Sylvia communis

Remiz pendulinus

Sylvia melanocephala

Riparia riparia

Troglodytes troglodytes

Serinus serinus

Turdus merula

Streptopelia decaocto

Turdus philomelos

Sturnus unicolor

Turdus viscivorus

Sturnus vulgaris

Tyto alba

Sylvia atricapilla

Upupa epops

Sylvia borin

Vanellus vanellus

2012

Mammals
Among mammals, include the presence of fox (Vulpes vulpes), lagomorphs as
hares (Lepus granatensis) and rabbit (Oryctolagus cuniculus) more abundant in the
past. Probably the presence of mustelids like weasels (Mustela nivalis) and secure the
vole (Microtus arvalis).
The species listed below are those whose actual distribution in the province of
Valladolid, includes the study area being analyzed.

Apodemus sylvaticus

Meles meles

Arvicola sapidus

Microtus arvalis

Canis familiaris

Microtus lusitanicus

Crocidura russula

Mus spretus

Eliomys quercinus

Mustela nivalis

Erinaceus europaeus

Mustela putorius

Felis catus

Neomys anomalus

Lepus granatensis

Oryctolagus cuniculus
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Rattus norvegicus
Rattus rattus
Sus scrofa
Vulpes vulpes
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Landscape
In the area corresponding to the area covered by the project and its immediate
visual environment, we can distinguish several landscape units. Most of the analyzed
elements not present exceptional characteristics, but are common in the region where
is the landscape unit analyzed.
One of the landscape units is constituted by the lower alluvial terrace of the
Duero River which occupies an area of 405 ha. In this landscape unit is nailed the
project and is characterized by a plain relief devoted to irrigated agriculture.
Another landscape unit corresponds to two areas occupied by oaks cleared
more or less degraded, located within the viewshed defined in the alluvial terrace.

Illustration 6. Viewshed defined in the alluvial terrace.

The restored land due to gravel pits holdings made in past decades is another
scenic drive. It is situated between the Duero Canal and the railway abandoned. It is an
environment very different from the rest because it has an artificial lake and
recreational conditioning (golf course, a small jetty, etc.) for private use, with an
extensive plantation of poplars in the north to the Duero Canal.

33

Eco-Gravel Pit “ECOGRAVERA”

2012

Illustration 7. Artificial lake and recreational fittings.

Finally, another landscape unit corresponds to the second terrace of Duero
River and grounds that have a slope located immediately north to the escarpment of
the moor. This second terrace is much narrower than the first and connects to the
north, by a gentle slope, with ridged forms and wasteland, consisting of Tertiary
detrital material.
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4.2. Description of the socio-economic medium
Distribution and population cores

The Cistérniga Township, located in a central position in the province of
Valladolid and at a distance of aproximately 5 km, about the capital Valladolid, has a
surface area of 31.72 km2 and is the only urban core that contains said municipality.
Land use
The study area is located in an area of irrigated farmland. Urbanistically
exploited area is classified as Rural Common Land. Specific amendment of the General
Urban Plan of The Cistérniga. Plot of land Zone "Fuentes del Duero" (Valladolid).
Road network and infrastructure
Among road infrastructure that runs through the municipal term of La
Cistérniga can be highlighted as the main route the National Highway N-122
(Valladolid, Soria). All other paths and roads are secondary and connecting the N-122
and the town of La Cistérniga with other industrial zones, residential zones and
urbanizations existing in the municipality.
Demographic structure
The municipality has a registered population of 8253 inhabitants (2011). Given
its proximity to the capital Valladolid (5 km), the township population has grown
steadily since 2001. The age distribution shows a not very aged population and with a
high active rate.
Productive sectors
From the point of view of the productive sectors, the municipal term of La
Cistérniga, is included among those whose sectoral structure has like predominant the
service sector. The industrial sector employs 23% of the working population of the
municipality, being the manufacturing and construction industry which encompasses
practically all workers belonging to this sector.
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Historical and cultural heritage
Inside the surface object of study “FUENTES DEL DUERO-FASE V” is cataloged
an archaeological site. It comes to the archaeological site "Fuentes del Duero" which
its summary sheet which is included below:
Archeological site: FUENTES DEL DUERO
Inventory Numbe.: 47-052-0001-07
Description: It seems clear the antiquity of the settlement of the main core of Fuentes
del Duero based simply on the description of the unique buildings that is made in the
Monumental Catalog of the province of Valladolid, in his volume referred to Judicial
Valladolid Old Party. It notes that the XII century church and tower, possible defensive
construction, place it chronologically in the XV century. Similarly, while always
population of little importance had moments of brilliance if we look at the works and
acquisitions of this parish and we encrypt between the late XV and middle of century
XVI. Other authors suggest as probable initial dates for settlement in the middle years
of the XIV century, extending the same to this day, albeit with significant lapses in
which it was abandoned.
Geographical coordinates: 04 ° 37 '48 "- 41 º 34' 43"
Coordinates UTM: 364108.2008/4604382.6304
Location: Polygon 1, Plot 5007.
Cultural Attribution: Fullness of the Christian Middle Ages, Christian Lower Middle
Ages and Modern.
Type: habitation site: town.
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5. ITINERARY ECO GRAVEL PIT
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ITINERARY ECO GRAVEL PIT
5.1. Introduction
The area of operation in which it will work for this itinerary or walk, most is
currently under exploitation of aggregates, another part is restored or under
restoration and other untapped. With everything explained above on biological
corridors and wetlands, is to recover the original vegetation of the site, increasing the
variety and richness of plant and animal species. While looking for a social use of
space for the benefit of local people and potential visitors. To this end there is the
conversion of the site in an area of outdoor exhibitions, ordering the entire
performance under the establishment of an educational pathway from the
environmental standpoint.
The whole project responds to the need for enhancement of "Fuentes del
Duero" involving an ecological, social and economic. The originality of the idea while
looking to convert the space into a tourist center.

5.2. Proposals for action: What actions will be developed?
One end of the project focuses on the creation of an outdoor exhibition space
in an area with high ecological and educational quality. "Eco Gravel pit" aims to create
an exhibition space in Nature organized under the structure of a route and ride.
Combine pictures or information boards exposed in large steel frames along a path
configured as a wooden plank with advanced viewpoints over the Douro River and on
small wetlands in the North and South of the exploitation permit and contemplation
direct and comprehensive observation of the riverside landscape (in the Duero River)
and the other landscapes in the wetlands. These result in an infrastructure for
Environmental Education and Environmental Activities to be carried out.
For all this is part of the restoration of mining on farmland (by the company,
Áridos Sanz SA) and the formation of biological corridors through appropriate stocking.
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The assembly of the actuating surface is divided into two areas separated by
the railway. Zone 1 is defined herein as "intervention wetland area - corridor" (North
Zone) and Zone 2 as "bank-Zone Environmental Intervention" (South).
The nomenclature of Zone 1 as wetland intervention area - corridor refers to
direct actions to be undertaken to improve the connections of different ecosystems,
both in the target area, neighboring areas.
The nomenclature of Zone 2 as shore-area environmental intervention is
because the actions in this scenario are for the recovery of riparian forest combined
with the placement of a bird observatory.
The set of actions to be undertaken are structured in four sections, which are
developed in both areas but with different concrete actions:
- Work forestry combined.
- Removal of solid waste and debris.
- Installation of infrastructure for public use.

5.2.1. Combined forestry work.
On an area of approximately 245 hectares (for Zone 1 and Zone 2) will run
combined labors of clearing, cleaning, pruning, harvesting and removing all traces
obtained from these tasks present in the riparian forest, which occupies almost all of
the affected area .
Consideration will be given the remains of dead vegetation, especially large
trees, which will be used to create natural perches for birds inside and edges of
wetlands, provided they do not pose any risk of falling on areas for the movement of
people. The rest is disposed of by burning as legislation.
Throughout the platforms that run the space-intervention area wetland
corridor (Zone 1) will be respected part of the vegetation and existing agricultural fields
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and around spaces for exhibition structures. This favors both shadows and adult trees,
preventing excessive moisture loss and exposure to erosion (phenomena that would
occur if you completely remove tree farming). Similarly pruning is performed cleaning
and training of all this woodland, following the basic principles of pruning and apply
each species corresponding technique.
The selective clearing by manual and mechanical (brush cutter) will be held in
places where it is necessary to remove unwanted invasive species or both on the banks
and in the floodplain (excess brambles and sprouts). This will eliminate competition on
the floor with new plantings to be done, and while accelerating the regeneration of the
species composition of the riparian vegetation.
5.2.2. Removal of solid waste and debris.
Although not abundant in residues do exist in specific clusters riverbanks. On
one side are mainly plastics and metallic elements associated with ordinary avenues
that lock between the density of woody vegetation being its source is urban in nature.
The effect of these compounds present synthesis affects local wildlife and degradation
to the physico - chemical soil and water. His hand picking will resolve this phenomenon
of diffuse pollution abundant along the runway.
Furthermore debris that accumulate at the site of works related to proceed
irrigation channels, mainly cement pipes of large dimensions. This collection will be
done mechanically, performing in Zone 1 and Zone 2.
5.2.3. Installation of infrastructure for public use. Exhibition space in the
intervention area wetland-runner (Zone 1) and shore-area environmental
Intervention (Zone 2).
The set of project activities are aimed at creating an exhibition space for public
use. The project area wetland-runner (Zone 1) will host this infrastructure being the
conductive element of the visiting public. We propose the creation of a route through
the interior, from the north to the wetland riparian forest. The project arises from its
origin as a setting accessible to any physical disability or reduced mobility. It searches
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through the same approach to visitors, local or foreign, an ecosystem of great
importance such as the coastal and wetland areas.
This route will travel a total of 7 frames mounted on large frames that can be
referred to different distances from strategic points of observation and rest. The focus
of the work tables had different stages of aggregate exploitation, in order to explain
the minimal environmental impact that has had the gravel pit and as improved
biodiversity in these different phases. A wooden “tarimado” join tables total while
facilitating the possibility of approaching four different viewpoints (see illustration 8,
points 1,2,4 and 7, see summary map). Cartographically To illustrate this, we have
developed a map with ArcGIS 10 (ArcMap) as well as other maps in the project, with
different scales.

Illustration 8. Map of the area where the project applies Ecogravera. Source: Compiled from
Agricultural Technological Institute, Ministry of Agriculture, 2011.

The trail begins in northern wetland where the center plans to install
environmental activities, and continues up to the area where the sand martin nests
(Riparia riparia) (Zone 1). This trail provides access to a bird observatory through an
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area of native vegetation within the riparian zone-environmental intervention (Zone
2).
The project is conceived as a dynamic program as it allows visitors to access
throughout the year either personally well as activities.
The works in this section are limited to the provision of the various elements
that will need the exhibition space. They are distributed in the following points:
- Placement “tarimado” signaling and accessibility of the route and scenic
lookouts.
- Placing the exhibition frames and seats of observation
- Placement of directional signage and referential.
- Installing ornithological observatories.
- Access and parking
- Information points
- Alternatives to the farmer
- Nature Classrooms

Placement “tarimado” signaling and accessibility of the route and scenic lookouts.

They run a footpath with treated wood platform, respecting the topography
over a length of more than 5438 meters. The width shall be two (2.00) and seventy one
(1.70) meters respectively. The stage will be placed on two separate wooden guides
(2.00) meters wheelbase, with support on the ground every eight feet (2.5). From the
trail, you will enter will be cantilevered viewpoints regarding the water level of the
river, placing guardrails in these areas. This path will provide access to the exhibition
frames allowing accessibility to all audiences.
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Thumbnail exhibition frames and seats of observation

For the exhibition of the paintings are factory built wooden low walls a foot
thick, four (4.00) meters long and three (3.00) feet high, plastered and painted with
special paint for exteriors, whose Color will be chosen in the draft stage.
On the low wall, on one of its faces, is placed a steel plate cut to the same
dimensions as the wall, to define with legends punched for each picture frames,
leaving a gap between the wall and the steel sheet five (5.00) inches.
On the flip side, should contain a stainless steel frame of ten (10.00) feet wide
with paint coating imitating Corten steel so that it can be placed behind a canvas tinted
with the model chosen. This framework may be lifted from the bottom to proceed to
change the canvas when necessary. Half of these frames - Picture, carried on its side
tree twelve feet (3.50) high made of bent steel rods cut from twelve (12) millimeters in
diameter.
The editing of the pictures will be printed on canvas exterior sizes of three
meters (3.00) long by two meters (2.00) high. The theme of these will focus on
landscapes for aggregate extraction and after extraction, and the diversity of wildlife
and vegetation in each zone of each box installation.
They provide places for rest and contemplation formed by five individual seats
made with tree stumps, properly treated for outdoor use.
Below are pictures of a before and after several of the points where
information signs will be installed, the photos that show the following are treated with
Adobe Photoshop CS3. Also shown are some illustrations of informative tables.
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Ilustration 9. Overview of point 1 of Zone 1, on the existing wetland for aggregate extraction.

IIlustración 10. Panoramic September transformed on point 1, Zone 1, how will the area.
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Illustration 11. Photo taken at Point 4, Zone 1, on the area of access to aggregate extraction.
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Illustration 12. Photo 11 transformed, on Item 4, Zone 1, how will the area.
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Illustration 13. Panorama taken at point 5, Zone 1 on aggregate extraction area.

Illustration 14. Overview 13 transformed, on item 5, Zone 1, how will the area.
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Illustration 15. Panorama taken at point 6, Zone 1, on a restored area.

Illustration 16. Overview 15 transformed, on Item 6, Area 1, how will the area.
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Illustration 17. Box model information to be used.

Illustration 18. Wetland information sign.

49

Eco-Gravel Pit “ECOGRAVERA”

2012

Illustration 19. Wetland information sign.

Illustration 20. Birds and informative poster Charcas
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Illustration 21. Information sign on sand martin nests

Illustration 22. Informative poster on raptors
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Illustration 23. Biological corridors informative poster.

Illustration 24. Informative poster riparian forest.
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Illustration 25. Informative poster on wildlife opportunistic.

Attaching the directional signage and referential.
Be placed in steel plate cut two feet high and two feet wide at the beginning of
the pedestrian route. Similarly it signaled the location of the walkway all the way with
directional beacons painted yellow and white every 500 meters, on the floorboard.

Illustration 26. Signaling model.
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Illustration 27. Model signaling beacons

Illustration 28. Model of the wooden walkway or path
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Installing ornithological observatories.
It will place three bird observatories, two of them remember the typical loft
Tierra de Campos, and two in natural pine wood treated, all with dimensions 2000 x
2000 mm, interior and with a height of 3.75 meters to allow 360 ° panoramic view.
These will be located at points 1, 2,4 and 7 of the route (see map abstract). This area is
frequented by numerous flocks of ducks of copies and can thus be observed without
causing disturbance to them.
The location of the observatories will be designed to provide good visibility of
the entire wetland, exerting less discomfort on breeding areas for birds.
The islands are in turn placed in a way to optimize the chances of seeing the
diversity of birds from the observatories.

Illustration 29. Model building bird observatories
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Access and parking
The park will be built next to the classroom interactive nature and will
accommodate a limited number of vehicles so as not to cause excessive impact on the
surrounding environment. No concrete used in its construction, but geotextile coated
with a thick layer of dirt and gravel.

Both parking and the classroom will perimetrados for treated wood enclosure
and will have signage and posters to start the walking tour.

Access to wetlands use existing roads in the area, but public use will be limited
only pedestrian and along either side with treated wood slats, regularly arranging firm
and gravel aggregate.

The roads will be settled in geotextile coated gravel, so its seasonal
maintenance after flood periods is as cheap and fast as possible.

Data points
The whole route is correctly indicated, through panels and wooden signs, so
that there is no difficulty for orientation at any point.

Also be placed at the entrances educational signs describing the flora and fauna
and ecological processes governing this habitat.

In the observatories are also affix descriptive information about the various
waterfowl visiting the wetland and observation periods and require a specific ecology.
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Interesting alternatives that you can use the farmer or rancher

The creation of wetlands can be oriented breeding of some species. This
operation can be performed in a more or less intensive and sustainable manner,
depending on the characteristics of the same and the involvement of the farmer or
rancher.
Some alternatives:
-

Heliciculture: Raising snails (Helix aspersa) is a booming livestock due to the
demand of the snail as food and especially the upgrading of some of its
products. In the early twentieth century because the demand for snails and
their economic value was increasing, some pioneers made the first attempts to
breed true, controlling all stages in the snail, including the production of
offspring.
The wetlands of the gravel pit can be exploited for breeding other species of
giant aquatic snails, which although uncommon and known in Spain, if they are
in other parts of the world where and are bred in captivity.

-

Astacicultura: Raising livestock crabs is a practice with many future possibilities
because of their specialization and diversity. The context of the aggregate
holdings can accommodate the needs of the livestock to have a sufficient mass
of circulating water.
There are several species of crabs that can be bred in captivity, from native to
exotic species Cherax quadricarinatus as the Australian freshwater lobster, one
of the most attractive for breeding due to his excellent size and flavor and their
no aggressiveness which allows a high density of young (up to more than 50
adult individuals / cubic meter)
Also currently farms signal crayfish (Leniusculus pacifastacus) provide
afforestation being made throughout the area, as well as prepare for
commercialization. The distribution of these farms for resettlement areas is
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beneficial to the work of dispersion, as accident and for possible leakage of
copies does not affect any ecosystem.
Also as for snails, products that can be obtained from the livestock
accompanied by a food industry give it a new value.
Nature Classrooms
Nature classrooms are schools that promote environmental education, clarify
the concepts on the processes occurring in the web of nature, facilitate the
understanding and appreciation of the relationship between man, culture and natural
processes, especially, encourage a change in values, attitudes and habits that enable
the development of a code of conduct with respect to matters relating to the
environment. Nature in classrooms is also fosters coexistence, seizing the opportunity
that provides a non-formal educational setting.
A good way to preserve the natural heritage of the enormous region from a
good education, and for that Nature Classrooms can make a great contribution.
This is intended to provide a varied educational offer and whose operation is
based on the study and learning. The offer will be complemented by educational
programs on other topics such as recycling, water, urban environment, etc.
For the development of this project are very important to the educational
facilities to be available. We can define two types of basic equipment:

 Classrooms of Nature: educational planning is focused on staying in the
same up to five days. So is equipped with bedrooms, kitchen, dining room
and showers.

 Nature Workshops: are geared for stay of a school day. Classrooms and
workshops will have common facilities such as classrooms, laboratory,
spacious and bright, equipped with materials and furniture to adequately
develop educational exercises.
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They will also have a reception area, toilets and a space outside the building
specially equipped with benches and tables in shaded areas where they can
make outdoor activities. All these facilities will be properly prepared for use
by the physically handicapped.

A self-guided itineraries complement basic infrastructure, and will be set in
your environment as a teaching resource that brings schoolchildren to
sheltered environment. Educational provision is aimed at primary,
secondary, high school, university linked to nature and Professional
Modules. They will also have access to these resources citizens'
associations, organized groups, professional environmental education and
teachers of schools.

A team of specially trained environmental educators in environmental
knowledge are ultimately responsible for implementing educational goals
and interpretive planned in educational programming.

The contents of the programs are made taking into account the different
stages of intellectual development of students and ages, using primarily as a
methodological strategy "discovery learning".

The initial proposed work is to develop activities in the natural environment
surrounding the Nature. This will be developed for the student workbooks
and teacher.

 Teacher's Notebook. It will consist of a book that will define the
methodological approaches used to ensure not only the acquisition of
knowledge about the environment, but also the development of attitudes
and work habits so that, through the discovery and effective involvement, is
reached commitment to the natural and cultural environment.



Student Workbook. Contain the worksheets. He designed a folder for each
classroom or workshop nature exclusivity deal with natural and cultural
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values of the area in which the equipment is located. The lesson plans will
address various topics such as the interpretation of the landscape, natural
values of the countryside, environmental conservation, orientation in
nature, traditional uses, etc..
The planning and implementation of this is a major effort, not only economic,
but also for collaboration and coordination between administrations. It is an
opportunity to build a basic infrastructure for environmental education in the area that
provides the right conditions for integrated environmental education practice in the
middle, where direct observation, group work, play or coexistence, favor the approach
to Nature and development of sensitivity and solidarity with our environment.
On the other hand offers a wide range of programming and materials, where
issues relating to the geography and landscape, the natural or environmental problems
are some of the major routes.
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6. GREEN CORRIDORS
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GREEN CORRIDORS
6.1. What is meant by green corridor?
A green corridor is defined as space limited by geographical boundaries, whose
function is to provide connectivity between landscapes, ecosystems and natural
habitats or modified to enable the migration and dispersal of wildlife, ensuring the
preservation and maintenance of the biota and their habitats, as well as ecological and
evolutionary processes.
Originally, a green corridor was conceived as a linear habitat, which differs from
the matrix and which connects two or more fragments of natural habitat. However,
the concept has evolved into a mosaic of different types of soil use and that is
managed to connect forest fragments across the landscape.
Green corridors provide a landscape pattern that promotes connectivity for
species, communities and ecological processes, so as to constitute a key element of
the conservation of nature in environments that human impacts have changed.

6.2. Purpose
The purpose of green corridors is to restore connectivity between isolated
fragments of natural habitats. This will allow the dispersal of plants and animals across
the landscape, and therefore facilitates the flow of genetic information between
isolated populations, as well as the colonization of suitable sites and seasonal and daily
migration among a variety of different habitats.
From a conservation perspective, the predominant approach for the links has
focused on its role as pathways for the movement of animals and plants through
inhospitable environments. But it is true that they have a broader ecological role in the
landscape and can provide other benefits for conservation. All links that form a
biological corridor are part of the landscape and contribute to its structure and
function. Moreover, by providing additional habitat for species which live in modified
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habitats, links directly contribute to the conservation of biodiversity. They can
substantially increase the total amount of suitable habitat.
By employing corridors is achieved encourage the maintenance of the biological
viability of populations and natural communities of flora and fauna as well as the
continuity of ecological processes across the landscape, reducing the destruction,
fragmentation, isolation and simplification of natural habitats, and contributing to the
provision of environmental services.

6.3. Advantages provided by the establishment of green corridors
1. They help the movement of animals through disturbed landscapes, including
widely scattered species which move between habitats on a regular basis;
nomadic or migratory species which move between irregular or variable
resources seasonally; species which move between habitats at different stages
of their life cycle.
2. Increase immigration rates to isolated habitats that may: maintain a greater
richness and diversity of species; supplement declining populations, and thus
reduce their risk of extinction; improve genetic variation and reduce the risk of
inbreeding depression.
3. Facilitate the continuity of natural ecological processes in modified landscapes.
4. Provide habitat for many species, including: shelter and warmth for animals
moving across the landscape; plants and animals that live within links.
5. Provide ecosystem services such as maintenance of water quality, reduction of
erosion and stability of hydrological cycles.
6. They help to improve the aesthetics of the landscape and the perception of
society.

6.4. Why is it important to establish green corridors?
The importance of the establishment of green corridors lies in its ability to
reverse biodiversity loss attributed to the fragmentation processes and loss of
connectivity. This causes the reduction of habitats available for wild populations,
isolating them from each other and hindering migration and spread of individuals
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across the landscape, leading to inbreeding among wild populations, declining birth
rates and increasing rates of extinction.
The term 'fragmentation' is often used to describe changes that occur when
large segments of vegetation are removed completely. These results of many smaller
segments separated from each other.
Habitat fragmentation is a dynamic process that has three basic components:
widespread loss of habitats in the landscape, reduction in size of the remaining blocks
and increased isolation due to increased land use by humans.
Changes in the pattern of habitats in the landscape lead to changes in
ecological processes that at the same time affect the status of the flora and fauna.
Ecosystem processes that are responsive to the effects of isolation are dependent on a
vector for transmission across the landscape. Seed dispersal, plant pollination,
predator-prey relationships and spread of parasites and diseases are examples of
processes that can be very disturbed due to isolation if their animal vectors cannot
easily move across the landscape. The effects of habitat fragmentation on wildlife
include loss of species at local and landscape scale, changes in the composition of
faunal assemblages and changes in ecological processes which involve animals.
Minimize the effects of isolation by improving landscape connectivity is a way to
counteract the adverse effects of fragmentation.

6.5. Green corridors in the scope of the project Eco Gravel pit
Due to the functionality that green corridors show and the benefits of its
establishment in natural environment, this project aims to coordinate a system of
green corridors to restore connectivity between the different ecosystems that are
found at “Fuentes del Duero” and its surroundings, thus comply with the effective
conservation of biodiversity. The aim is to achieve a high connectivity landscape in
which individuals can move freely between suitable habitats.
The future green corridor will flow through the two areas in which it has been
divided the total area of action: Zone 1 called "wetland – corridor intervention area"
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(North Zone) and Zone 2 which has been called "shore-environmental intervention
area "(South).

Way to achieve landscape connectivity and reason of the solution
adopted
The fields under use by the mining company “Áridos Sanz SA”, after its
restoration will be used mostly for agricultural production. In the land surrounding
such exploitation crop fields are abundant, so this is an environment highly modified
by human activity in which there are large areas where the natural vegetation has
been completely eliminated. We are facing an area very fragmented that needs links
connecting the remaining natural habitats and giving continuity for species,
communities and ecological processes.
Since the landscape found both on "Fuentes del Duero" and its surroundings, is
strongly modified and is inhospitable for native species, finding a large discontinuity
among areas where vegetation settles intact corresponding to patches of oaks and
areas where vegetation has been disturbed, where farmlands are located, it is possible
to achieve landscape connectivity for managing animal species throughout the
landscape mosaic to promote continuity and displacement of populations. Under these
conditions, the most effective method is one in which specific habitats are maintained
which help the movement across an inhospitable environment, prompted by a link
which can be continuous or nearly continuous (habitat corridors such as hedgerows) or
even discontinuous (“stepping stones”).
It is essential to note that landscape is recognized in different ways by different
species and therefore the level of connectivity changes among species and
communities. So, a specific landscape or region can, at the same time provide high
connectivity for some organisms, such as birds with long range mobility, and low
connectivity to others such as snails or small sedentary reptilians.
Different animal species show differences in habitat preferences, food
resources and its search patterns, nesting and shelter requirements, territorial
dimension of travel, degree of specialization, response to predators and competitors,
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body size, dispersion of individuals, tolerance of habitat disturbance... These
differences can be summarized by saying that different animal species behave
differently in the environment.
Different groups of animals clearly express different levels of mobility in the
environment and operate at different spatial scales. Birds and flying insects are more
mobile than flightless species such as newts, centipedes or terrestrial rodents. The
large-bodied animals tend to move further on a regular basis than smaller species and
carnivores generally forage in a wider field than sedentary herbivores. These different
scroll ranges mean that appropriate links are required between resources at a relevant
level for each species.
It is must be considered the spatial scale in which we are working that is
determined by the spatial distribution of remaining natural habitats in the landscape
involving the distance species have to pass through to move from one fragment to
another, besides the existence of networks by which individuals can move around. This
aspect will be discussed further in the section corresponding to the design of the green
corridor.
Taking into account the discussion in this section in the degree of modification
and fragmentation of the target area, the use to which the land will be earmarked
after restoration and the route of the green corridor should not be detrimental to this
use, the different behavior of the animal species in the natural environment, the scale
at which it is being operated, the distribution of the remaining natural habitat in space
and without losing sight of the primary purpose of establishing the green corridor to
provide continuity to greatest number of animal communities and ecosystem
processes as well as provide greater surface of suitable habitat for distribution of flora
and fauna; they have been selected different types of links which together make a
heterogeneous network that covers a wide range of environments.

Connection types
Habitat corridors
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The effective habitat corridor provides a continuous or nearly continuous link of
suitable habitat through an inhospitable environment.
Among the types of existing habitat corridors we use the following:
• Hedgerows

Illustration 30. Examples of hedgerows used in restorations.

• Roadsides

Illustration 31. Examples of roadsides between agricultural plots.

Considerations about hedgerows
Hedges have been widely used in countries such as Spain, France, Britain and
the USA as boundaries between agricultural plots or barriers for livestock, but
nowadays the land management, increased mechanization and the trend towards
larger growing areas, is leading to its demise.
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They have linear drawing and generally form rectilinear networks of habitat and
provide links between natural and semi-natural habitats remaining in rural
environments.
The hedgerows are diverse in origin, floral composition and structure.
Sometimes are constituted by shrubs, small trees and sometimes large trees that
humans have planted along the boundaries of fields, which can be monocultures or
not. Although generally, hedgerows have not been planted but are narrow strips
(usually less than 10 meters) that have been developed with regeneration and
dispersal of plants in a forgotten strip of land between fields or remnants of natural
vegetation left intended to act as a boundary between fields, in whose composition
dominate different shrub species with herbaceous species, interspersed with
specimens of arboreal.
Habitat for wildlife
The hedgerows, when they form networks with remaining natural habitats, play
a significant role in supporting a wide range of wildlife species and enhance
biodiversity in rural environments:


The continuity and abundance of many animals traditionally present in
agricultural landscapes depends on the availability of hedgerows that provide
shelter, breeding sites, protection and habitat for food.



The presence of hedgerows significantly increases the diversity of birds,
especially woodland species in farmland. Since they are used as habitat for
reproduce by birds that live in the edges of forests and also in agricultural land,
but many other species use them for shelter, temporary shelter or foraging
habitat.



The small land mammals live within hedgerows, while medium-sized mammals
use hedgerows to find food, shelter and move through them.



The establishment of hedgerows is used to increase the presence of species of
hunting animals in rural areas.

Other ecological functions
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Hedgerows networks retain and reduce the speed of the surface flows and
underground water flow through agricultural land, while they decrease wind speed,
thereby reducing soil erosion. Deep root systems of some plants that comprise them
help water infiltration into deeper layers of soil, while the breathable foliage of trees
and shrubs pump humidity from the base towards atmosphere. Besides encourage
ecological interactions with surrounding environments through the exchange of biota
through them.
In these and other ways, the hedgerows have ecological impacts that extend
over large areas, far beyond the immediate environment of the linear vegetation.
Considerations on roadsides
The roadside vegetation contributes importantly to the natural habitat in the
landscape, and it is important for the conservation of some plant species.
There are several studies in different regions of the world about birds that use
native vegetation on roadsides as habitat. Birds at roadsides include a wide range of
species, but common species are predominant. Some species are year-round residents
in the roadside vegetation, while others move to and from roadsides as habitat for
short-term or seasonal.
There is evidence that small mammals are residents and breed within
vegetation that remains along the roadsides.
Roadsides that have natural vegetation represent suitable habitat for many
invertebrates and play a valuable role in their conservation.

Stepping stones
The stepping stones suitable habitats improve connectivity in modified
landscapes for the case of species that can make short trips through disturbed
environments. Connectivity is achieved by a sequence of short trips or 'jumps' along
the link, or scattering combined displacement of numerous individuals who move
among populations residing within a chain in stepping stone habitats.
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Among the variety in stepping stones available, this project will use the following:




Wetland chains
Plant plots
Small forests

Considerations on wetlands
The environment on the banks of wetlands supports a vegetation area usually
structurally and floristically distinct from adjacent habitats which are interwoven with.
Riparian vegetation is well known as a rich habitat for wildlife. Several factors
are associated with this richness:


Riparian vegetation is in the interweaving of aquatic and terrestrial
environments where local habitat diversity is generally high. On the other hand,
it is recognized at the edge of wetlands a set of vegetation succession patterns
associated with fluctuating water levels, which also enhances habitat diversity
and the range of opportunities for wildlife. There may also be an ecotone itself
between riparian vegetation and adjacent vegetation on land with less
moisture, thus local habitat diversity is increased.



Aquatic and terrestrial environments are important for species that require
both for their life cycle, such as amphibians, like frogs and toads, and aquatic
insects, such as dragonflies and mayflies. The interweaving between land and
water areas is also preferred by wetland birds, including herons, coots and the
lapwing, that forage in aquatic environments but shelter in terrestrial
vegetation.



Overall, wetlands provide greater structural diversity than in adjacent habitats
that can provide a wider range of foraging niches and microhabitats for
animals, so there is greater diversity of species.
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Proposed green corridor
The green corridor raised by the project called "Ecogravera" is a heterogeneous
network composed of various types of links that give the flora and fauna of the area a
wide range of environments and habitats through which can move, set up, use as
growing area or feeding etc.
The aim is also that this corridor will serve as a link between natural or seminatural habitats which are in the area destined to exploitation of aggregates and the
surrounding territories, thereby getting an effective connection to landscape on a
larger scale. In this sense, through the network of links it is proposed to fit, it is
pursued to connect the margins of the Duero Channel with the margins of the Duero
River and autochthonous vegetation patches that remain in the area. The area affected
by the green corridor, will exceed the one which occupies the operating phase V called
"Fuentes de Duero" and that is undertaken for this restoration project. However we
consider important to proceed in this way, considering the purpose that green
corridors have.
There are sections of the green corridor passing through subphases in Phase V
of exploitation of aggregates, which are currently untapped. The tasks needed to
implement the corridor in these subphases, may be undertaken as mining finishes, and
thus complete the entire path that is arisen for the green corridor.
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Illustration 32. Map with areas of natural or semi-natural vegetation that would join with the
proposed green corridor. Source: own processor from orthophotos from ITACyL viewfinder of Castilla
y León.
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Illustration 33. Map showing the configuration of the green corridor with different items that
comprise it. Source: compiled from Agricultural Technological Institute, Ministry of Agriculture, 2011.

6.6. Design of the green corridor
First of all to establish design requirements, specific objectives of the proposed
green corridor, within the project "Ecogravera" are determined, depending on how it
intends to provide benefits to wildlife:


To help the movement of wide home range animals or emigrants through
developed landscapes.



To facilitate the dispersion of individual animals between habitats and isolated
settlements.



To promote continuity and effective gene flow among populations who occupy
different areas because of the support of a resident population within the link.



To promote the natural continuity of habitats, communities and ecological
processes among large areas.
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To provide habitat and continuity to wildlife in association with other
environmental and social benefits such as improved aesthetics to landscape.



Biodiversity conservation.

6. 6. 1. Activity Scale

Link types selected (hedgerows, roadsides, wetlands and small woods) are very
useful when working as here, locally since the distances between fragments of natural
habitat or regenerated habitat using stepping stones, also known as "gaps", that
different species of wildlife will have to save, will be short and often will be removed
by implementing linear type links. In the "how to achieve landscape connectivity and
justification of the adopted solution" headland, are already covered link types that are
going to be used and the reasons for their use. However, although the proposed
actions are local, they go beyond this barrier and its effect extends beyond, taking a
regional scope, since these links connect (as already mentioned) with natural
vegetation patches that remain in the area.

6. 6. 2. Elements already present in the area which is going to be restored

In the target area there already are two wetlands with the corresponding
riparian vegetation associated with them. At various points in this area there are
examples of autochthonous species of arboreal and shrub demeanor (eg small oak and
willow), as well as rows of poplars grown. This vegetation will be maintained whenever
possible and will be used as part of the path of the links that comprise the green
corridor that arises. Over it, it will be applied cleaning pruning and formation, following
the basic principles of pruning and in every species it will be applied the corresponding
technique, in order to adequate its phytosanitary status.
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Illustration 34. Samples of wetlands and vegetation in the action area. Source: own

6. 6. 3. General issues for the design of the links

Though later it will be detailed the design of each type of link, in this section it
is described the design aspects that are common to all types of links that are going to
be used.

Link lengths
The length of a link influences in its effectiveness in various ways. With
increasing distance, decreases the probability of single animals, particularly small
animals living in soil, traverse the entire length, and is given a higher dependence of
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animal resident within the link that provide the continuity of the population. A link can
be long or short depending on the species, as the objective is to provide connectivity
between habitats to many species as possible, measures will be taken to minimize the
effect of a long link which will be specified in each case. Among the measures to
reduce the risks associated with the length are to provide duplicate links or network
connected habitats to give alternative paths and maximize the width of the links to
provide the largest possible area of habitat and minimize external disturbance.

Nodes
It is planned the incorporation of favorable habitat nodes as part of one link
that already may increase their effectiveness by providing additional habitat in which
the animals can harbor or forage during long displacements. Nodes can also sustain
habitat within populations that breed into the link, which introduce into the system
more scatterers. Examples of nodes to be used in this project are additional splices
vegetation along hedgerows networks or small patches of natural vegetation adjacent
to the road edges.

Width of the links
Maximizing the width is of the most effective options that may increase the
effectiveness of the links for wildlife conservation. main benefits of a larger width of
connection habitats are:


Reducing edge effects.



For a link of a given length, a greater width incorporates a larger area and the
potential for greatest diversity of habitats and abundance and diversity of
wildlife. Several studies have shown positive relationships between bird species
richness and breadth of linear habitats, such as riparian vegetation, roadsides
and hedges. It is shown that there are positive relationships between bird
species richness and breadth of linear habitats, such as riparian vegetation,
roadsides and hedgerows.



The greater width increases the likelihood that a link supply species needs of
large amount of space or specialized feeding habitat needs.
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The optimum width depends on the purpose and function of the link,
behavioral ecology and movement of key species and the nature of the surrounding
land use. Are many species which are distributed in the area to restore and its
environment likely to use the proposed links and information available about their
ecology is scarce. Another aspect to consider is the distance within which it the
disturbances caused by the edge effect can compromise the function of the link. These
circumstances give a measure of the optimum width of a link is complicated, so the
trend should be to assign to each link the maximum possible width, without affecting
negatively to the use allocated to land on which runs the corridor.

Alternative paths
The presence of alternative network or paths between suitable habitats
enables greater continuity of resident populations. So, as shown on the map that
displays the configuration of the biological corridor contemplates the creation of more
than one path of union between natural habitats.

Habitat quality
Animals do not recognize a link of habitat or its functional role as a path for
movements, animals recognized only if the habitat within a link is appropriate or not.
Consequently, the availability of resources such as food, shelter, refuge from predators
and nest sites are crucial to allow the animals to live in and use them as links to scroll
paths.

The links that support resident populations and communities must provide
resources for all year like food, shelter and breeding. Similarly, the springboard links,
as they provide points to short 'stops' short for migratory birds, should provide
abundant food resources at critical times of the year. The animals that undertake
direct movements may need only coverage or adequate refuge for the short duration
of displacement, and can use links, that are not adequate to live.
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Habitat quality, therefore, is determined by the use in revegetation of different
connection types, of plant species that are adapted to the needs of wildlife that is
expected they will use these links.

Vegetation
For the creation of the biological corridor will be necessary to establish new
links and patches of vegetation, for which employ only native species that can be
found in the area before its amendment and after planting will follow the natural
processes of succession.
Some resources such as leaf litter, tree cavities, large dead trees, hypogeous
fungi etc., require time for their development, so it is considered necessary to maintain
wherever possible, all trees and shrubs in the adult stage that are in the area of
operation. In addition, other resources can be found only in the early stages of
succession. Animal species have different patterns of presence in relation to the age of
the vegetation and therefore the serial phase in which this find may be a determining
influence on its value as a link.
A high quality habitat for wildlife requires a high diversity of natural
vegetation. For this reason it is posed the establishment of various links that will be
made up for herbaceous

species, shrubs and also for trees, trying to avoid

monospecific formations for the negative effects that result in:


Decreases resistance to fire, disease and parasites.



The esthetic effect is of less value than in multispecies formations.



Reduce biodiversity.



The colonization of animals is lower.



Its recreational use is lower.
Below is a summary of the main objectives sought with revegetation and

reforestation of the area exploited for the production of aggregates:


Establish a stable and self-sustaining plant community: if it is possible we
should reintroduce native species choosing a successional model (herbaceous
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plants generators of ground, shrub and tree species). The fact that they are
autochthonous implies an advantage: reduced obviously maintenance works.


Increase biodiversity: the fact of establishing a plant community with high rates
of species richness favors colonization of different animal species, reduce the
risk of pests and fire.



Improved landscape: vegetation has also esthetic function, either by contrast
with the surroundings or by integration therein.



Stabilization and soil protection: the roots fulfill two very important functions,
first stabilize the soil, so that help prevent erosion, and secondly, favor their
formation.



Acoustic and visual display: vegetation reduces the impact caused by the
exploitation work acting on two fronts. As a visual barrier, as it hinders a
complete view of space and as a natural acoustic barrier.
In following sections shall specify the species to be used as the connection type

in question.

6. 6. 4. Little forest design
Location and surface
On the one hand raises the reforestation of two areas prior to their mining
exploitation, were between three agricultural plots so that once returned to its owner
and put back into cultivation, the proposed action will not be detrimental to this use .
In order to obtain two small forests, whose surface is approximately 2.85 and 1.3 has
been.

79

Eco-Gravel Pit “ECOGRAVERA”

2012

Illustration 35. Surface area for reforestation located between limits plots. Source: own processor
from orthophotos of the viewfinder Sigpac of Ministry of Agriculture, Food and Environment.

Moreover, the project includes the creation of a third woodland located along
the newly created wetland, which is located in the southern part of the area of action.
The surface of this third totals 14964.1390 forest mass m².
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Illustration 36. Location of the area occupied by the small wood situated on the banks of the newly
created wetland. Source: own processor from orthophotos of the viewfinder Sigpac of Ministry of
Agriculture, Food and Environment.

Selected species:


Little forest located between agricultural plots:
Native species will be used thus avoiding the risks of introducing exotic species

into ecosystems, which also facilitates subsequent management tasks.
According to the vegetation of the area in its climax stage corresponds to the
basophilic series of the holm oak Junipero thuriferae-Querceto rotundifoliae S. (Rivas
Martinez 1987), the main species chosen for this reforestation is Quercus ilex L. subsp
ballota (Desf.) Samp. in Bol. The dominant tree species in this area is the holm oak. But
because of the climatic conditions-temperature and moisture-, the nature of the soil
and the height at which this environment is, along with holm oaks can appear
exemplary of gall oaks (Quercus faginea Lam.). Because of this and in order to not
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incur in creating monospecific groves, although a small percentage, also planted gall
oaks within the selected area. The 80% of planted acorns will be of holm oaks and the
remaining 20% will come from gall oaks.

Illustration 36. Detail of seeds and leaves of Quercus faginea (right) and Quercus ilex subsp. ballota
(left). Source: Anthos



Little forest located on the edge of the south wetland:
Based on observed vegetation on the shores of the masses and waterways in

the area of action, due to the location of the grove in the environs of a wetland and
pursuing the aim of creating a heterogeneous matrix as possible; species used in the
establishment of this woodland will be:
-

Ulmus minor Mill.

-

Fraxinus angustifolia Vahl.

-

Populus nigra L.

-

Salix atrocinerea Brot.
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Illustration 38. Top (left to right): Fraxinus anguistifolia and Ulmus minor, Bottom (left to right): Salix
atrocinerea and Populus nigra. Source from which the photographs have been taken: Anthos.

By planting these four species will result in a mixed grove. The seedlings will be
distributed on the ground following the sequence- willows, ash trees, poplars and
elms- according to the natural position occupied by these species in riparian gallery
forests in natural ecosystems. Shall be planted so that there is a clear separation
between formations, but at the boundaries between the two species intermingle both.

Technical repopulation:


Little forest located between agricultural plots:
The procedure to follow will be direct seeding of acorns in the field, optimal

method for the development and survival of the species belonging to the genus
Quercus, for different reasons:
-

Avoid pricking out of the main root that suffers plant in the nursery (Carreras et
al., 1997). In species of genus Quercus, is essential the adequately preserve of
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their system and initial root pivot. The entire root system of a plantlet from
seed, has and retains her poise and natural development, in contrast, the root
system of a nursery plant is always more or less deformed and altered by the
container, cultivation and transplantation. In the long term can and usually
appear disadvantages of a radical system initially altered.
-

Allows initial reforestation densities much higher. The high cost of seedlings
failure to achieve.

-

It results in better growth trees and greater longevity than plantations. The
initial growth advantage that plants often have over the foot from seeds is lost
after a few years (2-3 years); finally acorn afforestation are always much faster.
The acorns are food for many species of native wildlife such as mice and wild

pigs but can be largely avoided by the use of polyethylene protective, providing
another food by planting barley or wheat between the lines of acorns or, as in the
indispensable screening always abound many acorns of low dimensions or bad quality,
this leftover acorns can be sown very shallow, so that animals focus their actions on
them.
The use of protective besides reducing predation on seeds, has other positive
effects as the plant provide more favorable environmental conditions those existing in
the external environment, increase the height growth of the plants and compete
advantageously against spontaneous vegetation.

Illustration 39. Sample of a protective tube for acorns. Source: tree crops
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Source of seeds:
The genetic origin or provenance of the seed should be as close as possible in
terms of ecology at the place of recruitment.
You can choose to buy lots of acorns, or collect them from the masses of holm
oak located on land next to the reforestation. In any case, these must meet certain
requirements to ensure germination:
-

They should be thick, because having higher inside reserves, allowed the plant
a better perforation of the ground, and a much deeper planting which better
defends them from drought, frost and animals.

-

They should have brown color because is a guarantee of maturity.

-

That having smooth cover, because a smooth acorn is not dry, and if it hasn´t
holes, not even the small outside irregularities that indicate that the worm is
inside, it is a fresh and healthy acorn, who born safely.

Site preparation:
Land preparation for reforestation is justified by the need to accommodate the
seed under the best possible conditions to facilitate their establishment and
development.
Preparing to which we refer now is only physical since it is understood that in
the reforestations we can undertake amendments or subscribers for its high cost.
-

The objectives pursued with site preparation are:

-

Increase the depth of slat.

-

Increase the water holding capacity of the profile.

-

Remove the runoff and consequently erosion.

-

Facilitate penetration of roots into the ground.

-

Facilitate the work of planting.

Site preparation method:
We opted for the method of linear subsoiling. It consists of making
perpendicular cuts in soil horizons, without altering its disposition and contour
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following. This is a process for preparing linear, non-reversing horizons, machining of
depth and high (40-60 cm).
The method is suitable for the species selected for reforestation, because it
allows greater root development -as already mentioned good root development in
Quercus is very important-faster, compared for example with the hole digging . It is
also a suitable method in calcareous soils.
The preparation work is done with two months in advance to planting.
Other site preparation work:


Mycorrhizal inoculation:
Mycorrhizae are a symbiotic association between higher plant roots and certain

soil fungi. These fungi depend on the plant for the supply of carbon and energy, an
ecological niche, while that deliver mineral nutrients and other benefits as stimulating
the production of growth regulatory substances, increases the photosynthetic rate,
osmotic adjustments when there is drought, increased N fixation, pest resistance, root
protection, environmental stress tolerance, improved soil aggregation and mediating
many of the actions of the microflora and microfauna that occur in the soil around
roots. In practically all natural plants live in association with fungi.
There

are

two

main

types

of

mycorrhizae:

ectomycorrhizae

and

endomycorrhizae. The Fagaceae, family to which belong the species of the genus
Quercus, form ectomycorrhizae.
In general all the authors who have researched in the field of mycorrhization
designated as very beneficial in the face of plant survival and performance in terms of
growth of both roots and aerial parts, the use of inoculum in reforestation. Thus an
example we note the works of Wilson et al., 1991; Rodriguez, 1998 and Dominguez et
al., 2001.
Mycorrhization offers very good results in soils that have been degraded, like
these with which we are working.

86

Eco-Gravel Pit “ECOGRAVERA”

2012

There are different methods for mycorrhizal inoculation, here we propose the
use of the technique of spore inoculum for being relatively simple, because it gives
good results and for being an economical method. Can be applied directly to plants
which are intended to induce mycorrhization, directly on acorns before stocking or join
any substrate which is then mixed with the soil in the planting acorns.
The spore inoculum consisting of a suspension of spores in distilled water. The
spores can be obtained from the fungus or from fragments crushed of hymenium in
water.
With the fungus Phisolitus tinctorius and oaks have been obtained successful
results. An application rate to be around 10 ⁵ spores per plant or seed is sufficient for
the formation of mycorrhizae in acceptable density (Cervino et al., 2003).
Planting Considerations:


Density of introduction:
It is essential to set the goal of reforestation. In this case it is a protective

stocking in succession forward and improving biodiversity. The objective of the thicket
not be inconvenient for the spontaneous emergence of other tree species, all without
need for clear, recommended initial densities for all species to enter the order of 1000
trees / ha. The frame is 3x3 m (1,111 trees/ ha). The density of 1,111 trees / ha is also
compatible with species that will be introduced.


Type of planting:
The distribution of acorns on the ground is by broadcast sowing in furrows dug

by linear subsoiling.
Seeding may be manual or mechanized in the case of unused protective. If you
choose to use, must necessarily be manual.


Planting depth and number of seeds deposited at each point:
The acorns will be planted at a depth of 10 cm. This depth has given good

results in germination experiments with species of Quercus. Germination is strongly
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influenced by moisture. The acorns planted in shallow or surface soon lose moisture
and with it her viability and are more vulnerable to predation.
In the case of employing a single protective seed is deposited at each point of
planting.
If not used, as not all seeds will germinate two or three acorns can be placed even five
in cross form. If given the situation that more than a seedling emerges from the
ground, some should be removed because it may be inconvenient for their growth,
and they may be reached densities too high for the purpose of recruitment.
Planting time:
The most appropriate time for planting of the two selected species is autumn.



Little forest located south edge of the wetland:

Plant type:
Seedlings to introduce of the four selected species have been produced in a
nursery under the bare root method-directly into the ages of the nursery crop-. This
system promotes proper development of the root with numerous secondary roots and
in equilibrium with the aerial part.
They will be exemplars of two saps.
Site preparation:
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Illustration 40. Hole for deep root planting. Strata and water table. Source: Poplar plantation
following deep, JL García Caballero.



Signaling:
The signaling consists in marking the points on the ground where the holes will

be opened later as the framework that has decided to use in the plantation. These
points are defined by the intersections of the past to implement a farm tractor that
allows field lines point.
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Illustration 41.Signaling. Source: poplar plantation following deep, JL García Caballero

Willows, poplars, ashes and elms are trees for moisture is very important, so it
is recommended to be planted deeper than other species so that it easier to access
them with their roots to the water table. This ensures that their development is
appropriate, since their need for water increases as occupied more useful soil volume
and develop a larger leaf system.


Site preparation method:
It used the method of preparing the ground point through hole digging with a

backhoe. It consists of the removal of the soil with the bucket of a backhoe extracting
earth. Provides an excellent job on the ground, both the depth and the volume of soil
that is removed.
Planting Considerations:


Density of introduction:
The purpose of the stocking is the same as in the case of the previous clumps.

This time frame will be 5x5 m planting (400 trees / ha), since for the selected species is
most appropriate.


Planting method:
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Planting takes place simultaneously with opening holes for the backhoe. An
operator manually enters the plants while the machine fills the hole with the soil from
the next. It comes so on. The soil taken at the opening of the first hole is distributed by
its surroundings, trying not significantly alter the grading. The land needed to plug the
last hole also collected nearby.


Planting time:
Due to the risk of frost is advisable planting in early spring.
Forest plantations should be done when the soil is in tempering, which occurs

after the first rainfall of winter or autumn and when the soil reaches adequate
moisture. With bare root plant this period is much shorter and should be more careful
when choosing the ideal time for planting. Day should be chosen more appropriate,
those ideals being cloudy or intermittent rain that favor a moist environment, and
reduce the risk of desiccation of the plant. Avoid days with abnormally high
temperatures, or heavy frost that favor physical damage and the mismatch of the
plant.

6. 6. 5. Design of waysides
Location and surface:
This link is located in certain stretches of the north and south trails
contemplated in the "Eco Gravel pit" project and that compose the itinerary which
arises (see map project summary "Eco Gravel pit").
This will cover an area of 3583, 7184 m. and have on average, a width of 3.5 m,
so that the total surface amounts to will occupy 17918.592 m².

Selected species:
In the revegetation of the edges of trails will use a combination of herbaceous
and shrub species.
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For species selection has taken as the basis the stages of replacing the potential
vegetation (basophilic series maestrazgo-castellano-manchega of the holm oak)
present in this area prior to transformation and that can still be seen in nearby
territories.
Such substitution or degradation stages consist of scrub formations such as
broom-gorses, sage bushes and brooms-thyme bushes. While the initial stage of the
series corresponds to pasture.
The sage shrubs to which we refer are of high melliferous interest, resulting in a large
attractive to pollinators.
The species selected to undertake revegetation trails margins are:
-

Shrub formation: shrub species than compose the degradation series of the
holm oak.

Illustration 42. Retama sphaerocarpa (L.) Boiss. (Leguminosae)

Illustration 43. Genista scorpius (L.) DC. in Lam. & DC. (Leguminosae)
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Illustration 44. Ononis fruticosa (Leguminosae)

Illustration 45. Thymus zygis Loefl. ex L. (Labiatae) left; Rosmarinus officinalis L. (Labiatae) right.

Illustration 46. Salvia lavandulifolia Valh. (Labiatae)
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* Source of photographs: Anthos
-

Herbaceous plants: is proposed the employment of ruderal and weed
vegetation and species that are common in roadsides and in abandoned fields.
These are species of wide geographic distribution and rapid growth. The use of
ruderal plants in restoration projects of degraded areas has yielded positive
results in many cases, since its early establishment and early development
ensures growth of vegetation cover. These are species that do not stop being
autochthonous, whose seeds are also available in the market.

Leguminous plants (Leguminosae):

Illustration 47. Vicia sativa L., left; Medicago sativa L, right.

Illustration 48. Lotus corniculatus L.; left, Trifolium pratense L., right.
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Illustration 49. Ornithopus compressus L

* Source of photographs: Anthos

Gramineus plants(Gramineaceae):

Illustration 50. Poa annua L.; left, Bromus mollis L., right.
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Illustration 51. Agropyron repens (L.) P.Beauv.; left, Dactylis glomerata L., right.

Illustration 52. Festuca ovina L., left; Bromus erectus Huds., right.

* Source of the pictures: Anthos
The Gramineus fixed very well the surface horizons thanks to their fascicled
roots and leguminous plants, with deep taproots, fixing the deeper horizons and a
significant amount of nitrogen, creating favorable conditions for the subsequent
establishment of other species.
Herbaceous plants will account for 90% of the individuals introduced, the
remaining 10% will correspond to shrub species.
The 70% that the herbaceous that will be cultivated belong to the family Gramineae,
while leguminous have a 30% representation.
Half of the shrubs to plant will labiates and the other half leguminous.

Site preparation:
-

For herbaceous species: it will hold a full tillage in the entire surface to be
cultivated by its plow.

-

For shrub species: as the number of individuals to introduce is low and since it
will follow a nonlinear planting pattern, these tasks are carried out by a manual
method, namely through hole digging. Cavities with dimensions will be made
about 40x40x40, leaving the extracted soil under water at the cavity. The filling
hole is made at the same time that the planting. It works when the soil has an
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adequate moisture in the soil that allows its tillage and no frost. It is a punctual
process, with partial investment horizons and average depth.

Plantation
The plants will be purchased at a nursery, which will have been grown in
container. The planting method is manual. They must be specimens of two saps.
Planting is always in stop sap. In places like this, having a climate with cold
winters with heavy frost should be plant when safe frost finish , around February 15,
until the beginning of the vegetative activity that occurs in spring. Within the planting
season not every day are useful for planting. Only should planted when there is an
adequate moisture in the ground and when not produced strong winds, low relative
humidity and frost. The frost is especially incompatible with planting by the
mismatching risk of newly installed plants, for damage that may have on the shoot and
because if the ground is frozen to the dig clods are obtained and impede good contact
between the earth the root system. Also to be excluded are the days when the soil is
waterlogged.
Among the tasks of land preparation and planting, muss pass between one and
two months.

Seeding:
It will hold a broadcast sowing and in fact. The seed distribution is such that
randomly fall across the surface to repopulate.
Planting will also mechanized, using tools connected to a tractor and designed
specifically for planting. The seeding rate is controlled by the speed of the tractor. For
herbaceous plants is used a dose of 30-40 grams per square meter. To ensure good
distribution of the seeds is usually mixed with inert material (sand, gravel) of similar
granulometry.
It will use a mixture of seeds of the species listed in the section of selected
species, consisting of the percentage indicated therein of legume and grass.
It is best to start seeding in autumn or spring.
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6.6.6. Design of Hedgerows
Location and surface:
This type of corridors will be implemented in Zone 1 and Zone 2 of the project
"Ecogravera" (see Ilustration 8, page 44) with a total length of 5.509,11 m and a width
of about 3,5 m, equivalent to an area of 19.281,88 m2.

Selected species:
The layout of the Hedgerows and the choice of species were performed
according to the implantation site. There are three types of Hedges (see Ilustration 53)
with mostly trees and shrubs and some herbaceous species.

Hedgerows WEST
ZONE 1

Hedgerows ZONE 1

Hedgerows ZONE 2

Ilustration 53. Map showing the areas proposed hedgerows. Source: Compiled from Agricultural
Technological Institute, Ministry of Agriculture, 2011.

Hedgerows ZONE 1 lining the crop fields uniting the two wetlands, while
connecting with the corridor "Forbs and Shrubs." Therefore, species have been chosen
to complement those established for these corridors (see 6.6.5. Design of waysides)

98

Eco-Gravel Pit “ECOGRAVERA”

2012

that correspond to potential vegetation series “Juniper thuriferae-Quercetum
rotundifoliae”.
The species selected to form the Hedge ZONE 1 are:
- Trees: between tree species, is selected spanish juniper (Juniperus thurifera L.)
and common juniper (Juniperus communis L.) in the ratio 3-1. These are species that
do not grow well under the shade of other trees, so to encourage its implementation,
the other species that will form the Hedge will be shrubs and herbaceous.

Ilustration 54. Juniperus thurifera, left and Juniperus communis, right (Fam. Cupressaceae)

- Shrubs: have chosen two types of shrubs typical of this series, the ailaga
(Genista scorpius L.) and lavender (Lavandula latifolia Medic.) will be planted at a ratio
1-1.

Ilustration 55. Genista scorpius L, left (Fam. Leguminosae) and Lavandula latifolia Medic.,right
(Fam. Labiatae)

99

Eco-Gravel Pit “ECOGRAVERA”

2012

- Herbaceous: the herbaceous layer is composed of both potential species,
Festuca rubra L. and Avenula bromoides Gouan as ruderal and weed species that
currently exist in the area, Poa bulbosa L. and Festuca pratensis Huds. All selected
species are grasses that serve as food for birds, encouraging the natural dispersal of
seeds of the juniper as it passes through the digestive tract of birds, the seeds are
released fleshy cover that inhibits the germination.

Ilustration 56.Up (left-ight): Festuca rubra L. and Avenula bromoides Gouan; Down (left-right): Festuca
pratensis Huds and Poa bulbosa L.

Hedgerows WEST ZONE 1 bordering the outside of the crop fields of the target
area, while connecting the woodlots whose main species are holm oak (Quercus ilex L.
subsp ballota) and portuguese oak (Quercus faginea Lam.) (see 6.6.5.). This fact is
related to the existence of multiple climatic domains together with their corresponding
climatophilous vegetation series in the target area, so that the design of these
Hedgerows, potential vegetation is selected from the series “Querceto longifoliae
faginea-Cephalanthero S”.
The species selected to form the Hedge WEST ZONE 1 are:
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- Trees: The tree layer is formed by the same species in woodlots, the holm oak
(Quercus ilex L. subsp ballota) and portuguese oak (Quercus faginea Lam.) in
proportion 1-2.

Ilustration 57. Quercus ilex L. subsp ballota left and Quercus faginea Lam.right (Fam. Fagaceae)

- Shrubs: The shrub layer is composed of Rosaceae species such as hawthorn
(Crataegus monogyna Jacq.), blackthorn (Prunus spinosa L.), Rosa micrantha Borrer ex
Sm., Rosa canina L. and blackberry (Rubus ulmifolius Schott), which form the thorny
contour characteristic of the oaks-site.

Ilustration 58. Crataegus monogyna Jacq.left and Prunus spinosa L.right

Ilustration 59. Rubus ulmifolius Schott
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Ilustration 60. Rosa micrantha Borrer ex Sm. left and Rosa canina L.right.

Hedgerows ZONE 2 connecting the corridor of "Herbaceous and Shrub" and the
bank of the Duero River. Due to the characteristics of the area, has been chosen for
planting (majority) of shrubs and to a lesser extent, herbaceous species.
- Shrubs: selected bushes are the same as those used in the replanting of
Hedgerows West Zone 2: hawthorn (Crataegus monogyna Jacq.), blackthorn (Prunus
spinosa L.), Rosa micrantha Borrer ex Sm., Rosa canina L. and blackberry (Rubus
ulmifolius Schott).
- Herbaceous: the level is composed of herbaceous species such as Primula
veris L. and Cephalanthera rubra (L.) Rich.

Ilustration 61. Primula veris L. (Fam. Primulaceae) left and Cephalanthera rubra (L.) Rich Fam.
Orchidaceae right

Preparing the ground
Soil preparation serves to accommodate and facilitate the plant rooting, with
this preparation are improved soil characteristics and soil can achieve the objectives of
increasing the useful depth of field.
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Because the existing vegetation is minor (grassland) will not need clearing prior.
Given the high surface to revegetate, to save costs and time, there will be a full
linear subsoiling by two-shank ripper, working depth is 60 cm, each spear will measure
1 m and separation between teeth will be 1 m.
All works will be done with tempering and without freezing and at least two
months before entering the plant.

Planting Method
The method of planting will be done by hand and will vary according to the
species used.
For herbaceous species, will be made by random seeding and ensuring that the
seeds fall into repopulated the entire surface, can be performed in autumn or spring.
Planting of shrubs will be manual, with hoe, preparing a planting hole of
40x40x40 cm3 on the subsoiling line and with a separation between species of 50 cm,
to generate a dense and complex structure. All plants of the revegetation will be of
one sap, with root ball and from authorized nursery crop. According to the climatic
characteristics of the area, the best planting season is from February to March, as
seedling is still in vegetative stop and no risk of frost. Ilustration 60 shows a sketch of
the method of planting Hedgerows ZONE 2.

Ilustration 60.Method of planting hedgerows Zone 2.

The planting of tree species will be manual, with hoe, preparing a planting hole
of 60x60x60 cm3 on the subsoiling line. It proposes a density of 1,100 trees / ha, with a
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3x3 frame, with all the plants of the repopulation of one sap. Be grown in trays or
nonporous plastic insulated containers with following minimum dimensions per cell:
upper mouth be not less than 25 cm2 square, rectangular, polygonal or circular section,
the minimum height is 12 cm and the capacitance not less than 210 cm 3. The planting
season will be the same as for the shrub species.
We opted for this type of planting to avoid competition with shrubs and
because many of the seeds used, as spanish juniper or common juniper, need
additional treatments because of the difficulty of germination, so effort is spared if
seedlings are obtained germinated from specialized nurseries crops.
The plant must be straight, the roots should not be bent and after entering the
plant will have to compact the soil to remove air pockets. It will be positioned so that
the roots are always vertical, perpendicular to the ground. The hole will cover with
successive tiers of wet earth removed or taken from the surroundings, which in the
early tiers will press with the handle of the tool and then with the foot. Once the
planting is done, it completed with the covering and realization of a trough, enough to
concentrate the surface runoff. After the planting and tamping, the plant should be
protruding from the floor between 7 and 10 cm. The plant will be protected with a
hollow tube that helps conserve moisture, reduce radiation and safeguard the animals.

Design of wetlands
See the discussion in the section "Creating wetlands".

6.6.7 Vegetation screens
Certain parts of the biological corridor due to its location will act as visual and
acoustic screens, reducing the visual impact generated by the exploitation work on
landscape and somewhat muffling the noise generated by the extraction of
aggregates, the traffic of trucks and heavy equipment , so as to reduce the impact that
this noise emission produces on wildlife.
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There are two areas to revegetate within the area of operation of this project,
which have been designed as vegetation screens to impair vision on two farms are
located in the area. However as arranged by the field provide an alternative path for
the interconnection of wildlife (see the map” Ecogravera” project summary).
The screen of vegetation in the Northern Zone has an area of 496.82 meters. It
will consist of two rows of poplars (Populus nigra) planted in a frame of 5x5 meters.
Which is located in the South Zone covers a total of 281.79 meters and its
configuration will be similar to that of the hedgerows in Zone 2.
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7. WETLANDS
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7.1 Creating Wetlands
At present the characterization and definition of wetlands are in a difficult
discussion in the scientific, but yet we can define them as those bodies of running
water or stationary, temporary or permanent, in which water is a critical component in
maintaining the flow of materials and energy.
According to the Ramsar Convention in 1971 where did the starting point in the
international commitment to the conservation of wetlands, based on the principle of
maintaining areas for ecological uniqueness deserve the interest of the international
community, defined as:
An area of the earth's surface that is temporarily or permanently flooded,
regulated by climatic factors and constant interaction with living things that inhabit''
And characterized as cradles of biodiversity and water sources and primary
productivity, of which countless species of plants and animals depend for survival,
being also important storehouses of plant genetic material.
Wetlands provide important benefits to humanity. Perform functions such as
flood control, groundwater recharge, shoreline stabilization, storm protection,
retention and export of sediment and nutrients, climate change mitigation, water
purification and biodiversity reservoir. They also provide many valuable products for
society as fruits, fish, shellfish, wildlife, resins, lumber, firewood, construction poles,
fodder for animals, among the highlights.

They are exposed to the influence of natural and human factors, therefore, to
maintain their productivity and biodiversity and enable the use of their property, it is
essential to reach agreement between the parties involved. Wise use of wetlands
means the maintenance of their ecological character, achieved through the
implementation of ecosystem approaches in the context of sustainable development.
Ecological character is the combination of the components, processes and benefits
provided by an ecosystem, that characterize the wetland at a given time.
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These constitute a major part of terrestrial ecosystems, since they function as
biological corridors trampoline type for flora and fauna giving integrity to terrestrial
ecosystems on the planet.
Our goal when creating Wetlands aims to give shelter to some species that
naturally could grow in the same environment, both animal and plant species. Besides
deploying around wetlands various public facilities such as bird observatories with
corresponding information panels, an interactive classroom with material nature
interpretive educational gardens, rest areas: being designed accesses needed to turn
the enclave into a focus tourism development as well marked routes and well
complemented by informative panels of each area of biological interest.
With hope that wetlands constitute an environmental enrichment in the field,
being able to be colonized by various animal and plant species. Also involve a
significant increase in the biodiversity of the area becoming a privileged place to enjoy
nature.
7.2. Design the wetland
The water surface have an area of approximately 9.949 ha (4.025 Ha the
wetland north and 5.924 Ha the wetland south) a smaller area could downplay the
wetland as a breeding area and offer less comfort to birds.
The design is intended to meet the needs of all types of waterfowl, provided of
shallow areas for diving ducks do not like the spoon or the teal, medium depth areas
surrounded by good cover of reeds for diving ducks such as pochard, and deeper open
water for fish-eating birds such as grebes and loons.
Turn will create islands and other structures with specific objectives, such as
waders breeding or resting geese and gulls, as well as structures for native turtles
basking as Mauremys leprosa.
In summary, the design of the water layer is designed to offer a wide diversity
of microhabitats so this is suitable for as many species as possible.
The approximate proportion of habitats on the 9.949 ha is as follows:
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-10% Reeds, cattails and bulrushes, perimeter sectors 0.3-1m depth. Sectors for
breeding waterfowl and marsh passerines, offering shelter and safety to a wide variety
of birds.
-5% Islands bar gravel and other structures. Sectors with specific functions, sandbars
for nursery areas for waders, grass islands for rest and feeding of ducks and geese, silt
or sand bars for feeding waders or teal.
-20% Shallow open water 0 m-0, 5 m. Shallow areas for feeding ducks nondivers
-30% Open water 1 to 1.5 m.Sectores average depth suitable for diving ducks feeding
-30% Open water deep 1.5 -2.5 m. Areas suitable for feeding grebes and cormorants.

7.3. Vegetation
The Cistérniga falls (as stated in paragraph 4.1, description of physical-biotic)
within

the

Mediterranean

region,

the

number

of

potential

vegetation

castellanomaestrazgo supramediterránea basophilic oak-Mancha (Junipero-Querceto
thuriferae rotundifoliae S.), according to Rivas Martínez (1987). The mature stage of
this series is the supra oak dry subhumid basophilic.
Currently working sector (wetland) is mainly occupied by meadows, with
occasional presence of species that are able to withstand occasional flooding as the
poplars (Populus nigra).
The creation of wetlands will entail planting for ecological improvement and
diversification of habitats present, as some marsh species useful for waterfowl such as
the common reed (Phragmites australis) and cattails (Typha latifolia), settling over
time so Natural plant associations typical of other wetlands as juncos and Carex sp.
And revegetation plantings made in the sector should be made of species that
support flood periods and are adapted to wet soil and impoverished. It will be done
with the poplars to be a more adequate logging or even provide for timber. They have
a fairly rapid growth, besides being very cheap.
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It also will feature all kinds of floating plants (duckweed), by the ability of these plants
to derive the carbon dioxide and oxygen needs of the atmosphere directly. Plants
receive their nutrients from the water minerals. And also submerged plants, by the
ability of these plants to absorb oxygen, carbon dioxide and mineral water column.
Submerged plants are easily inhibited by high turbidity in the water because
photosynthetic parts are under water
In excavated areas of between 0.3 and 1 meter deep rhizomes are planted reed and
bulrush, to create large sections of marsh vegetation. Around the small bypass channel
that feeds the pond and the drainage of this is planted alder (Alnus sp) and willow
(Salix sp.) In pastures that surround the lagoon will strengthen existing community and
shrub forest, plantations making Sorbus sp, Rosa sp, Crataegus sp. and fruit.
In all remaining areas emerged after the earthworks will be seeded with a combination
of the most characteristic of herbaceous meadows environment. Around interpretive
classroom and parking will be made plantations of native trees characteristic of the
area.
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8. BUDGETS
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BUDGET FOR IMPLEMENTATION OF THE PROJECT "ECOGRAVEL PIT"
The construction budget for the nature center (€ 300 000) is a guide price and
may vary depending on the quality of construction materials that will be used, and
clothing with which is going to be provided the center.
During the route and in the wetlands it will also be used posters that here are
descriptive. As in the preceding case, the price is also variable depending on the
material and size.
The adequacy for ecotourism and the ecotouristic implements endowment is
referred to the access facilities to the area and along the route for visitors. Relating to
this, it can also be found the budget for the boundedness and signage of the itinerary
to follow.
Land preparation in buckets and banks will be done in the works in which in the
wetlands are implemented.
It is important to make annual monitoring reports whose budget may also vary
depending on the intensity with which it is wanted to perform this monitoring.
Here are the key points to keep in mind for the project "Ecogravel pit" with
approximate budgets for each action:

CAUSE
Informative posters
Descriptive route posters
Ecoturistic adaptation
Ecotouristic implements endowment for visiting the wetlands
Creation of paths
Marking and signaling
Site preparation in buckets and banks
Revegetation work
Works to establishment of wildlife habitats
Preparation of annual monitoring reports
Observatory
Gangway
Nature Center

UNITS
3
3
1
1
1
1
1
1
1
1
3
5
1

UNIT PRICE
600,00 €
600,00 €
3.880,00 €
3.880,00 €
31.040,00 €
208.483,00 €
159.250,00 €
857.500,00 €
612.500,00 €
551.250,00 €
15.000,00 €
83.082,00 €
300.000,00 €
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TOTAL
1.800,00 €
1.800,00 €
3.880,00 €
3.880,00 €
31.040,00 €
208.483,00 €
159.250,00 €
857.500,00 €
612.500,00 €
551.250,00 €
45.000,00 €
415.410,00 €
300.000,00 €
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TOTAL BUDGET: 3.191.793 €
VAT: 21%

(670.276, 53 €)

TOTAL: 3.862.069, 53 €
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ANNEX 1: Photo Book project "Eco Gravel pit"
The following is a selection of photographs taken in "Fuentes del Duero" by our
working group over the exits of field carried out and that have been necessary for the
development of the project.

 The exploitation of aggregates

Photograph 1 (26/01/2012): in this panoramic can be appreciated the landscape
configuration generated by the mining activity. Also is appreciated as are overlapping
in time, the tasks of recuperation of degraded soil by extractive activities, with the
extraction of limestone material. Thus, we see to the left operators working in the
filling of the hollow and on the right machinery working in the exploitation of the
ground.

Photograph 2 (20/01/2012): this photograph shows a broad esplanade where
aggregates have already been extracted. On the left we find embankments produced
by extractive activities.
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Photograph 3 (20/01/2012): a higher position offers better perspective of the hole
created in the ground by the tasks of aggregate extraction. In the background of this
photograph can be seen the face of mining exploitation.
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Photograph 4 (26/01/2012): This photograph shows in greater detail part of the
necessary actions for the recovery of the ground after mining. We can see as we
proceed to provide and spread of topsoil after filling the hole with sterile.

Photograph 5 (13/09/2012): the pace of work in the gravel pit is fast and rapidly
changing landscape. The front of exploitation and the places where advances have
already been extracted aggregates, are already being recovered.

 Wildlife resident
The actions that arise through the project "Ecogravera" aim to increase
biodiversity in the location known as "Fuentes del Duero" and improving living
conditions for wildlife, providing greater surface of quality habitats. However, there
are many species of animals that inhabit in the lands of the gravel pit or used like
crossing site, feeding or breeding. These photos are a sample of the animal species
sighted or of observed signs of their presence, during visits to the area of action.
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Photograph 6 (20/01/2012): the embankments generated for the pluck of the
limestone material, are used by a bird whose scientific name is “Riparia riparia·, that
digs holes in them, where installs their nests.

Photographs 7 and 8 (23/04/2012): sample with more detail, the holes where this bird
(Riparia riparia ) nests.
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Photograph 9 (23/05/2012): exemplary of Common Coot (Fulica atra) sighted in one
of the wetlands in the study area.

Photograph 10 (23/05/2012): en “Fuentes de Duero" the presence of birds related to
water bodies is abundant, as is shown by this group of lapwings (Vanellus Vanellus)
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photographed in the largest wetland located in the north of the mining explotation
and close to Douro Canal.

Photograph 11 (13/09/2012): booted eagle exemplary (Hieratus pennatus) flying over
the grounds of the quarry.
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Photograph 12 (20/01/2012): footprints badger (Meles meles) belonging to a track
found on the way that runs parallel to the railway abandoned to its passage through
the exploitation of aggregates.

Photograph 13 (13/09/2012): red crab, also known as American crab (Procambarus
clarkii) removed the wetland that is located closer to the Douro river.

 The Banks of Douro
One of the actions that are planned is the union of different natural ecosystems
present in "Fuentes del Duero" by creating various links or ties. One of these
ecosystems is the Douro River, where there will take place tasks such as selective
clearing and pruning of vegetation of its banks and the installation of a trail (trail
south) to circulate next to the river.
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Photograph 14 (20/01/2012): Overview of the vegetation of the banks of the Douro.
We can see a riparian gallery forest pretty decimated, as the occupied strip is narrow
and in some areas there are no tree species because the vegetation consists mainly of
thorny bushes.

Photograph 15 (20/01/2012): The riparian vegetation can be seen here more in detail.
There are specimens o poplar (Populus nigra), ash (Fraxinus angustifolia), thorny
brushes as blackberry (Rubus ulmifolius) and climbing plants like ivy (Hedera helix).

 Vegetation in the operation area
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The strong change which has undergone the ground in this area, either due to
the exploitation of aggregates or its transformation into farmland, makes potential
vegetation remnants or serial stages very scarce. Through our field trips the
vegetation in the study area has been checked and registered. This vegetation will
be preserved as far as possible.
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Photographs 16 (20/01/2012) and 17 (23/05/2012): samples of potential vegetation
and its serial stages (mainly shrubs) that has been relegated only to the edges of roads
and boundaries between parcels. They are abundant here ruderal herbaceous weeds.

 Wetlands in the operation area:
Since in this area the water table lies close to the surface, water is common to
surface when digging the ground. Water forms water bodies that are rapidly colonized
by vegetation typical of wetlands.
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Photographs 17, 18, 19, 20 and 21 (13/09/2012): This set of photographs show the
various wetlands scattered throughout the area of operations and their associated
riparian vegetation.
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 Locations of the actions at the field:
During our field work one of the objectives was the identification of the most
suitable sites for the location of the various initiatives proposed. There is an example
of this below.

Photograph 22 (23/05/2012): this photograph corresponds to the northern wetland,
beginning of one of the trails that make up the route. It is also one of the points where
the one of the observatories will be placed.
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Photograph 23 (13/09/20012): because of its position at the beginning of the action
zone and of being the starting point for the interpretive trail, this plain is the place
where the Nature Classroom will be installed.
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Photographs 24 and 25 (13/09/2012): these two photographs show the location
selected for the creation of the wetland (wetland south) as it is described within the
project "Ecogravera".

Photograph 26 (13/09/2012): in this photograph we can see remains of woody
vegetation that will be used to make perches for birds, which will be placed in
wetlands.
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