The landscape biodiversity increase by utilizing anined area and spoil heaps

Abstract

The well-preserved dry grasslands in the localezi lomy” inside the limestone quarry
Mokra have a long-time continuity. Thermophilousrl had formerly many localities around
Mokra and Horéakov, which had a good connectivitgllgmn, seed). Unfortunately most of
them were destroyed during the"™€entury, several due to the termination of pastuor
afforesting and other due to mining. Currently, saimermophilous species are surviving on
forest edges and other close fragments of xerofkbelonalities are comparatively distant,
therefore the smallish locality “Mezi lomy” becamrather isolated. Some small populations
surviving on relatively isolated fragments with higiodiversity tend to lose their genome
diversity over time, which can further lead to thextinction.

Now a good opportunity arose there, because thednamea adjacent of the locality “Mezi
lomy” was released to reclamation again. There go@d possibility to enlarge the area of
current dry grassland locality using the suitalklgtaration design, which might help the local
populations to become more stable. | proposed thestration by directed succession
method, which | combined with utilizing of spoil @

Introduction

The limestone mining history dates back approxitgéatethe Neolithic, when people utilized
limestone to make various tools as axe or hoe. IBefmund out even more and more
limestone utilization and its consumption slowlgn@ased. The consumption break point in
Central Europe came in the Middle Ages, when thne Iproduction and utilization expanded
(it was originated in the Middle East already dgr8th millennium BC; www1). Despite
increasing consumption of limestone, quarries vgéilecomparatively small in this time (pits
diameter rarely above 10 m and depth was only aéveeters). After leaving, these small
patches often contributed to increasing diversitg Eandscape heterogeneity (Sadlo & Tichy
2002). Only the global expansion of modern minirgtmods during the last century gave rise
to extensive quarries, which destroyed large paftthe landscape. Leaving of the mined
areas went hand in hand with the progress of pul@imands on restoration. At first it was
only technical reclamation, further came restorai¢engineered restorations), which mainly
comprised filling by thick layer of spoil overlaya@ planting of several tree species or non-
native and ornamental species.

For many years there has been an apparent tremttrgfasing landscape homogenization
(Ross et al. 2012), when many communities disagpledne to destruction of their localities
by settlement and industry expansion, mining, abantent of landscape, some communities
of oligotrophic habitats got lost after the fedifig or nitrogen fallout etc. Biologists soon
began to point to the uniqueness of some abandoimeetl areas, which became valuable part
of nature only due to spontaneous succession (FRragh 2001). But there were many other
mined areas, which were colonized mainly by alitants. Scientists began to address this
issue and in the 1980s emerged restoration ecalegyseparate part of ecology.

Limestone has very interesting biological featusesh as unique chemistry and specific
karsts topography, which cause special adaptatibng.climate predominated in Central
Europe during long time of last ice ages, long &igmn in such conditions caused high
species richness of calciphilous flora (Ewald 20@B&)currence of many animals is connected
with calciphilous plants, especially rare and emgaed species of insects and molluscs
(trophic relations). Therefore even small limestaneas are typical of high biodiversity.
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Objectives

The aim of this project is to propose a suitabltamation design of the formerly mined
horseshoe-shaped area (southeast part of “Korairgly which borders with well-preserved
locality “Mezi lomy” (bio-centre, biodiversity hatpot; Appendix 1). Optimal outcome of the
restoration by directed succession method put begetvith utilizing of spoil heap is the
extension of the sub-pannonic dry-grassland Igcaliid biodiversity increase (both flora and
fauna) by colonization of new biotopes formed owlyeestablished slopes, left parts of rocks
and small lakes. Local populations would becomeensiable by enlargement of the area
containing suitable biotopes and subsequently spp@oatus reinforcing. This will increase the
natural and conservation value of restored areasamdltaneously the fragment of stepic
vegetation in locality “Mezi lomy”.

Background information

The limestone quarry Mokra is located in the saedbt of the Maravian Karst, one of three
areas with fully developed karsts phenomenon irfCiech Republic. It has a unique position
on the edge of Ochoz plateau, high above Carpatfoaedeep. South slopes on the edge of
mesophytic phytogeographical area permits exclamadng of many thermophilous species
of the Pannonian basin.

The locality “Mezi lomy” inside the quarry with @itile population of strongly endangered
pasqueflower Rulsatilla grandi3 was proposed to be incorporated into the EVL Mskst
kras protected area (Natura 2000, EVL CZ062413(jichvis located in the immediate
vicinity of the quarry as well as of the CHKO Mosky kras. Currently the locality comprise
a mosaic of stepic grassland dominated by vegetaticub-pannonic dry grasslands, edged
by herbaceous fringes with solitaire dwarf oak3ué€rcus pubescepscornelian cherry
(Cornus magand rowan treesSprbus torminaliks

Methods

To propose a suitable restoration design, | studmaropriate literature and old maps. Firstly,
| had to carefully survey the terrain and the vagen in the area of interest inside the quarry
(Appendix 1). | visited it on the 37April, the 18" May and the 14 September.
It is possible to expect, that the simple anemaml®transport of diasporas from some close
fragments of xerothermic localities (especiallghe i ky valley, prevailing westerly winds)
might support the increase of the biodiversityted tvhole landscape. It will be necessary to
mulch newly established slopes with hay during tea@amation. Not all hay has to come
from the adjacent locality “Mezi lomy”. We shoulcelp to avoid declining of genome
diversity, which is unfortunately often charactedg$eature of small populations surviving on
relatively isolated fragments. Simple way is toiegmthe hay adding some hay coming from
one of the suitable localities, because grasg l{tiay) is a natural seed trap (Ruprecht &
Szabo 2012). It is necessary to respect geograpigsh and to use only localities distant
approxmately 5 km (Tichy 2005a). | selected thesalities (Appendix 2):

Velka Klajdovka — 6.5 km WSW, xerophilous shrubsd any grasslands

Kavky — 7 km WSW, xerophilous shrubs and dry geasss

Hadecka planinka — 6.5 km WSW, xerophilous dry gjeagds and shrubs

Sumbera — 6.5 km W, xerophilous dry grasslandsdky patches inside dwarf forest

Velky Hornek — 3.5 km W, xerophilous dry grasslaads shrubs, rocky vegetation

Lysa hora — 2.5 km NW, xerophilous dry grasslama$s shrubs, rocky vegetation
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| did not include the well known dry grassland ab@rchoz cave, because this locality does
not give hay of sufficient quality. | surveyed thetual vegetation at selected localities of
termophilous plants and supplemented my findingsrexent literature data (Franc et al.
2005, Tichy 2005b, Tichy 2006, Franc et al. 2000PX R 2012, Jurek & Tichy 2012).

| chose only thermophilous plants and plants adraktely drying habitats (if they occurred)
for the analysis. | entered the data on 230 spentesthe TURBOVEG database (version
2.83; Hennekens & Schaminée 2001) and editedrigusie JUICE program (version 7.0.65;
Tichy 2002). | calculated Ellenberg indicator vauer each locality (Ellenberg et al. 1992)
and analyzed the presence/absence data in CANOCWifmlows 4.5 (ter Braak & Smilauer
2002) using a multivariate statistical technigeetrended correspondence analysis (DCA).
Relations among localities, thermophilous specresnber of thermophilous species and
Ellenberg indicator values are shown in resultmgdt (Appendix 3).

Then | compiled the reclamation recommendations.

The nomenclature was unified according to Kubat.ef2002), the syntaxonomy according

to (Chytry et al. 2001) and threat status accorttingrochazka (2001).

Results and discussion

History of thermophilous vegetation around Mokra

The historical process of the thermophilous vegatasurrounding the locality “Mezi lomy”
is one of the key factors to prepare a suitabl®rason design. The imperial imprints depict
historical cadastral maps originating in 1826. Ehemps show extensive pastures in several
part of current quarry and the locality “Mezi lom{&ppendix 4, www3). Above the pastures
there were light oak-hornbeam forests, which weobably grazed.

Podpra (1932) described occurrence of many small dryrated steppes with
xerothermophytes on the forest edges of south slop&lorakovsky les and around Mokra.
These steppes were called “opuski” and represehtdutats of thermophilous species
(Anthericum ramosumArtemisia campestrjsAster amellusBupleurum falcatumGentiana
ciliata, Prunella grandiflora Pseudolysimachion spicatyunBalvia pratensis Scabiosa
ochroleuca Senecio jacobagd&eseli osseunVeronica prostratqa He wrote about dry and
low oak and oak-hornbeam forests with thermophilosds as wellEuonymus verrucosa
Sorbus torminalis It is interesting that he described very nutripoor oak forests closer to
Host nice Calluna vulgaris Nardus strictaDanthonia decumbeins

The historical orthophotomap from 1953 shows st#itural forest canopy openings
(Appendix 5, www4). If we interlay this map with rcent orthophotomap (Appendix 6,
www4), we will find out that two larger forest cgmoopenings with thermophilous plants
were completely destroyed by mining and another exexctly corresponds to the current
locality “Mezi lomy” (old people from Mokra draw ¢hpasturing here in the mid-20
century).

The locality was in danger of running successiderate pasturing termination. Only the
fragments of former vegetation survived, presumallg to heat-island effect of the rapidly
increasing quarry, which causes extreme microclonabnditions and partly inhibits
succession.

As we can see, the locality “Mezi lomy” has longhé continuity. Formerly it was in
connectivity with many other patches of thermopllplants, but it is isolated now.
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The current mosaic of vegetation at the localityglomy”

The terrain survey showed that the diverse moshimiorobiotopes is formed mainly by
edaphic conditions (structure and depth). Shalloavegs of various grain sizes alternate
there with thin layers of rendzina (leptosol), wbatises high microclimatic diversity of these
grasslands. Shallow soil with patches of gravés firasslands bordering with the horseshoe-
shaped mined area. Layer of raw gravels of deptiutadb cm are covered e. g. Byptentilla
arenaria (C4a), Sedum sexangular@hesium linophyllonHieracium pilosella Euphorbia
cyparissias Stachys rectand byAlysum alyssoideis the spring time (Appendix 7). Shallow
gravelly soil of depth about 8 cfills mainly the central part of the locality. Sucbnditions
are optimal for narrow-leaved dry grasslaRé<gtucion valesiacdavith many thermophilous
species:Festuca rupicolaPolygala comosaCytisus procumbensreucrium chamaedrys
Salvia pratensi®tc. (Appendix 8). The soil is a little deeper e tmiddle of the upper part
(about 11 cm).Cytisus procumbensSalvia pratensisand broad-leaved grasses e. g.
Brachypodium pinnatunfAppendix 9) dominate there. We can find this azesil by the
rock edge in the upper part of locality as well endplants of the alternately drying soil, e. g.
Potentilla alba(C4a), Betonica officinalisare growing (Appendix 10). The occurrence of
strongly endangered pasqueflowulsatilla grandis(C2, Appendix 11) is bound to deeper
soil of depth about 20 cm at the bottom part ofdtmner, where there is a mosaic of narrow-
leaved and broad-leaved dry grasslaBb(ion ereci, endangere@€arex michelij Primula
veris Thalictrum minusVeronica prostrataall C3) and nexCerinthe minor(C4a),Phleum
phleoidesetc. grow there.

Shrubs are concentrated along the lower margihefdcality. They change to dwarf sparse
forest ofQuercus pubescer{€4a, § 3, Appendix 12) with some shrub<airnus magC4a,
83), Sorbus torminaligC4a), Berberis vulgaris(C4a) etc. to the east. Edges of shrubs are
covered by some vulnerable fringe species (E8)monaria mollis Euphorbia epithymoides
andLithospermum purpurocaeruleurSeveral species of low endangered shrubs (C2)rocc
in rocky outcrop decays in lower and middle part tbé locality: Rosa spinosissima
(Appendix 13),Prunus fruticosa Plant pillow of Potentilla arenaria(C4a) andPotentilla
heptaphylla(Appendix 14) grow there too. We can find somesre$ former orchard at upper
hem of shrubs and trees.

There are some very interesting local processesshwaéire necessary to observe before
reclamation proposing. We can observe running sstae on several disturbed sites:

- Disturbed stones mound with a little soil at thepewp part of the locality was
colonized by Teucrium chamaedrysHieracium pilosella Sanguisorba mingr
Solidago virgaureandCarlina vulgaris(Appendix 15).

Disturbed unemployed unpaved road in the uppergfdrte locality was colonized by
Echium vulgareandMicrorrhinum minus(Appendix 16).

We can observe there some important adverse pexcassvell:
The upper part close to the edge of the rock weshed byPinus sylvestriswhich
is not usually able to be successful in competiibmost habitats, but here at extreme
xeric conditions with lack of nutrients it becomelien expansive character. Even
though majority of trees was removed during managgnactions, there are many
seedlings and small trees reappeared again (Appddil8). Seedlings are able to
germinate in very extreme microclimatic conditions.
Succession is still running and sites with deepel t®nd to be overgrown with
expansive grasségrhenatherum elatiuand more dangero@alamagrostis epigejos
or shrubs (more expansi@ornus sanguinea Currently there is no pasturing (which
is probably more suitable especially for pasque#iovpopulation), the cutting
management with removing biomass is sufficient.
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The absence of pasturing is probably connected mvidhses spreading in some parts
of the locality. Mosses coverage helps to decrélasemicroclimatic extremes and
prevent to seedling germination.

Current flora at the adjacent mined horseshoe-shamsa (south-east part of “Kordl” quarry)

There are three types of coverage at the bottoadjacent mined area:
The south tip and eastern part in the middle i/ \dry and slowly colonized by
several steppic species, which are adapted to grotlie raw gravel e. @edum acre
(Appendix 19),Sedum sexangular@otentilla arenaria(C4a, Appendix 20)Seseli
osseum Echium vulgare Sanguisorba mingr Daucus carota Festuca rupicola
Scabiosa ochroleucaVerbascum chaixiissp. austriacum The hay and pruned
branches originating form the locality “Mezi lomgte thrown from the rock faces
during management actions and they help coloniamd) succession there (Appendix
21). The northern tip was probably a little mulchwdprevious reclamation in 2008.
Almost whole western part and partly the centrat pae covered by thin layer of
clay, which caused that some water is stagnatiagetor the surface tends to be moist.
Therefore unasked grassésrhenatherum elatiusand Calamagrostis epigejos
expanded there (Appendix 22). Several tens of psp{@opulus tremula P. X
canadensisP. x canescefsand willows Galix spp.) occur there. Compact growth of
Calamagrostis epigejoasnd bramblesRubusspp.) continue further west.
The northern part is in the middle and east almatstout vegetation cover. There are
only straggly plants oEpilobium dodonae(Appendix 22) and one site near rock
faces was obviously mulched with hay from other drgsslands than the adjacent
locality “Mezi lomy”. There are evident rests ofyhand nearby flower straggly plants
of Inula ensifolia (C3, Appendix 24),Acinos arvensis Scabiosa ochroleuca
Pseudolysimachion spicatuamdErigeron acris(Appendix 24).

High northern and eastern rock faces are not iraylg®@t, only several trees &finus

sylvestrisandPicea abieggrow there. Against this the southern rock facesrelatively low

and decay. Several interesting plants from specas upper rocky outcrop edges e. g.

Prunus fruticosgC2), Anthylis vulneraria(Appendix 25) grow there.

There was a small lake digged between middle anthem part nearby rock faces, but this

part of bottom is very dry and permeable, therefavevater has ever been there (Appendix

26).

Restoration proposal

In restoration ecology spoil heaps are often cortewith engineered restorations (Prach et
al. 2001), what leads to unique habitat lossesquéatly due to plantations of non-native or
ornamental plants. Although there are some teclesiduow to restore spoil heaps by natural
way, but we loose the habitats heterogeneity ofedhiquarry (Tichy 2010). There is a
contradiction, because miners produce continuallyt @f spoil, which is necessary to store
for purpose of next use to restoration accordintp¢olaw.

The formerly mined horseshoe-shaped area (sout-paesof “Koral” quarry) bordering with
well-preserved locality “Mezi lomy” represents amportunity to combine spoil heaps
unfavoured by ecologists with high habitats hetermgty. Suitable restoration design using
directed succession method should lead to extersdnstabilization of populations of the
sub-pannonic dry-grassland locality and biodivgrsitrease.
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The F'stage — accumulation of spoil heap (approximalefgars)

If possible, | recommend to protect the part “withepoil heaps” (Appendix 27) from
heavy machines or vehicles travelling, becauseetizealready a valuable initial stage
of dry grasslands without any expansive or aliean{d occurring on the flat bottom
(succession to steppic grassland; it will help ast fcolonizing of newly established
slopes).

Firstly the accumulation of spoil will start. Theea shown in the outline (Appendix
27) should be filled, but an uncovered belt of @abt2 m will remain along the
border with open space (south and west side; $@aip will touch the rock faces).
The accumulation of this heap should be stoppeénvitwill be no higher than 1 m.
Than it will be advisable to shape whole this agprmately 1 m high heap to very
gentle slopes, which should be sloping down into proposed small lakes (Appendix
27). The shaped heap has to be compacted.

This shaped heap should be whole overlapped by02€8 of clay (originated from
overburdens inside the quarry; cheaper and lortgipsolution than various foils).
The clay has to form the compact layer, which wdluse that water from whole heap
will saturate the small lakes.

Than the accumulation of spoil may continue (Apper&8, 29). The upper level of
heap should lay 2-3 m below the upper rock facege gthabitat of chasmophytic
vegetation; decay colonization mainly from speciel upper rocky outcrop edges;
the height of rock faces fluctuates between appnaiely 9 m - south and 15 m -
north). The newly established heap will have theimal height at the contact with
the rock faces. The largest part of this heap sha@omprise upper gently slopes
(inclination 3°-5°) with south or south-west oriatibn. Edges of these slopes should
incline steeply to the bottom. Certainly it is nesary to reinforce such steep slopes e.
g. supporting with large stones. It is crucial ttieg steep slope foots have to be sharp
without any other spoil layer on the plain bottomnaned quarry. Finally the heap
surface should be compacted.

The 2" stage — spoil heap surface shaping

Now it is appropriate to remove all poplaPopulusspp.) growing in the rest of area,
which is not covered with spoil heap. It is necegda rake out the entire surface
containing rhizomes ofCalamagrostis epigejograss with some bulldozer, which
covered great part of the rest area and presemtobthe biggest after-reclamation
risks. All the material containing rhizomes shodidd removed. Pine tree®ifus
sylvestri3 are necessary to remove from rock faces and nmtky outcrops
belonging to the edge of locality “Mezi lomy” as Nve

Whole spoil heap should be overlapped by approxmab0 cm thick layer of
compact limestone gravel chippings, which will sty germination of spoil heap
seed bank. The gravel layer will slow the successibe to xeric and warm
microclimatic conditions of their surface (perenniaderal plants restriction, but
suitable conditions for thermophilous plants). T$tisp should follow shortly after the
final heap surface compacting.

Lower parts of west steep slopes should be arrattgeavine slopes with large stones
and boulders due to adding this limestone matemathe lower half of the slopes.
This part should represent habitat suitable foridieus woods of ravines. The
fissures between stones are suitable for variausafae. g. spiders and insect.
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Upper parts of the shaped heap (gentle slopes)asiheuoverlap with a very slight
and mosaic layer of soil (about 3 cm). This layas hot to be thicker than 5 cm at any
site, because it would be a great opportunity fioleral and unasked species. The soil
layer will be washed off into the gravel subsoiheTsoil should come from some
overburden inside the quarry. If possible, soil capfrom steep forest edges would
be the best, because there is a danger of rudedalaen seed bank within soll
coming from abandoned sites and spoils. This skepuld be done shortly before
mulching (about May-June; se& 8tage) and it is not necessary that this stepvoll
directly after gravel overlapping.

Finally, now the lakes can be digged at proposeéss g/Appendix 27). The lakes
should border directly with slope foots.

The 3% stage — start of greening part of the reclamation

The main part contains mulching of the newly essaleld slopes with hay, which
demands timing of soil layer overlapping (s&& stage) and dry grassland cutting to
get hay with matured diasporas.

Many of grass species diasporas mature in the érddiree and beginning of July,
therefore this is the best time to cutting and mimg. It is necessary to be careful
during the hay collecting and choose consistentily dhe hay without unasked
species, mainlfalamagrostis epigejosndArrhenatherum elatius

The hay coming from the locality “Mezi lomy” shoule® mulched in thin layer with
many gaps, firstly on the new established soutbpstdopes. The rest of this hay
should be mulched on the new established uppetygsgiopes. | do not recommend
using thicker layer of hay mainly because of ocenece of the unasked grass
Calamagrostis epigejosurroundings and their expansions during formpédsformed
reclamation.

The adding of some hay coming from one of seletbedlities will improve the
mulching. A little of this hay should be spreadoithe mulching gaps. The locality
“Mezi lomy” is located in the middle of main gradie of the detrended
correspondence analysis. The species compositioselected localities is similar
(only Sumbera has more forest character), therdfayecoming from any locality is
possible to use (Appendix 3).

The 4" stage — continuation of greening part of the realion

If needed, attention should be pay to the condiseanoving of invasive, non-natural
and unasked species during first yeaRings sylvestris Populus spp., Robinia
pseudacaciaSolidagospp. etc). Removing of small poplars and solidagjosuld be
done handmade.

Next mulching of steep slopes with hay coming frtbra locality “Mezi lomy” and
any selected locality, if it will be appropriate.

Thermophilous plant species seed collecting dutimeggrowing season and planting
during autumn. It is possible to collect seeds frolants growing inside the quarry
Mokr4, it can be also collected from any of selédtecalities. This increases plant
species richness and extend food possibilitiegg®ct and molluscs.

Waterfowl will help to spontaneous colonization regwly established lakes, where
will settle amphibians as well. It will be possiltie take there a little part of rare
algae, which occur only in first succession stafgeligotrophic lime lakes.
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Expected added value for biodiversity, society emhpany

This proposal puts together utilizing of spoil heapph directed succession method, which
should lead to increase of natural, conservatiandl cultural value of the landscape and rise
of the long-term potential of the current localityMezi lomy”. Concurrently
HeidelbergCement will utilize large part of theardsted area to storage and disposal of large
amount of waste mined material.
Habitats established within the proposed restamatio

Dry grasslands on gently slopes (less xeric miaraatic conditions)

Dry grasslands on steep slopes (more xeric mienatic conditions)

Dry grasslands on the flat rocky bottom (accumatatf soil over time)

Open rocky outcrops (chasmophytic vegetation)

Decays of rocky outcrops (xerothermophilous vegatawith shrubs)

Ravine slopes

Oligotrophic lakes

Conclusions

Regardless the global demand on mining of minersburces was increased over time and
nature had to defer to heavy machines, now the dnquearries give us an opportunity to
partly restore some biotopes which formerly disappé. We should not throw this
opportunity away, because other destroyers aseswtit or industry destroyed the nature
mostly irreversible. | believe that restorationngsdirected succession method put together
with utilizing of spoil heap gives increase to thiediversity and the local populations would
become more stable. This idea is supported alsithdwistory of species rich vegetation of
dry grasslands of NPR Hadecka planinka. This locaii secondary, because the former
locality was mined over time and the rare vegetamooved to abandoned fields during
mining (south part of current national nature reserl suppose similar processes in the
quarry Mokra.
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accesible on URL: http://www.pshhady.cz — August20

Tichy, L. 2010. Mo nosti zvySeni biodiverzity v lamMokra u Brna bez negativniho vlivu na
t bu na zpracovani vapence. — Ms. [Depon. @skomoravsky cement a. s., Mokra].

www1 - http://www.museum.mineral.cz
www?2 - http://www.mapy.cz

www3 - http://www.archivnimapy.cuzk.cz
www4 - http://www. kontaminace.cenia.cz
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The landscape biodiversity increase by utilizing anined area and spoil heaps

Appendixes

Appendlx 1: The area of interest, the locality “Mlmny”m the rlght 5|de and the formerly
mined horseshoe-shaped area suitable for restonatibe left side of the red ellipse.

2 - e ELAASILLEL

{Bilovice W J e e

e e i

Appendix 2: Position of sellected Iocalltles WWW2
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Appendix 3: Triplot of Detrended Correspondence I§sia shows relations among localities,
thermophilous species, number of thermophilousispeand Ellenberg indicator values. The
diagram shows only species in weight range 70-100%.

Appendix 4: The imp_érial ifﬁprints depict historiczdastral maps origiriating from 1826,
Wwwa3.
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Appendix 5. The historical orthophotomap from 19&%ws still natural forest canopy
openings, www4.

£ A GF o
Appendix 6: The historical orthophotomap interlajghacurrent orthophotomap, on the left
two larger forest canopy openings with thermoplsl@lants were completely destroyed by
mining and on the right the smaller one exactlyregponds to the locality “Mezi lomy”,
www4.,

The landscape biodiversity increase by utilizingiaed area and spoil heaps 12

The Quarry Life Award 2012 Marie Vymazalova



NN st L% )

S 'ﬂ\ i > "I";; : DI b | - - -
cality “Mezi lomy” in the

- - {

Appendix 7: Raw gravels are coveredAlysum alyssoideat the lo
spring time, 27.4.2012.

i T | 3 \

Appix 8:ytisus robene haIIow gravelly soil in te entralart oetlocality

“Mezi lomy”, 10.5.2012.
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Appendix 9:Cytisus procumbenand Salvia pratensislominate in the middle of the upper
part of the locality “Mezi lomy”, 10.5.2012.

ar o h
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ApendixO:otentiIIa albbyte rock edge in the uper p e chm}ﬁilomy”,

10.5.2012.
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Appendix 11: Strongly endangered pasqueflowerdsatilla grandis (C2) with matured
achenes in the locality “Mezi lomy”, 10.5.2012.
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Appendix 12: Dwarf trees dQuercus pubescer(€4a, § 3) form along the lower margin of
the locality “Mezi lomy” very open forest, 27.4.201

Appendix 13: Shrubs of endanger@dsa spinosissin‘(&:gro in rk ouro es in
lower and middle part of the locality “Mezi lomyt.ow plant pillow of Potentilla arenaria
(C4a) grows under the shrub in the right pictui@42012.

.,-).uap‘!ﬁ‘%‘.'_ 'E?.ti 5"-,‘“ o

e ".,'!", - t?: 1 I t“

vl

An|x 14: Plant p|IIow oetllla hephllanrocky outcrop decays in lower and
middle part of the locality “Mezi lomy”, 27.4.2012.
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ix 15: Disturbed stones mound with a lithd at the upper part of the locality “Mezi
lomy” was colonized byTeucrium chamaedrydHieracium pilosella Sanguisorba mingr
Solidago virgaureandCarlina vulgaris 27.4.2012.

Append

17
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Appendix 16: Disturbed unemployed unpaved roadha upper part of the locality “Mezi
lomy” was colonized b¥chium vulgareandMicrorrhinum minus 14.9.2012.

Appendix 17: Even though majority of treesRihus sylvestrisvas removed, there are many

seedlings and small trees reappeared again, 212.20

The landscape biodiversity increase by utilizingiaed area and spoil heaps 18

The Quarry Life Award 2012 Marie Vymazalova



ik .

Appendix 18: Even though majority of treBus sylvestrisvas removed, there are many
seedlings and small trees reappeared again. Heife exipanding gras€alamagrostis
epigejos 14.9.2012.
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Apndix 19: The northern tip and estrn parhmiddie of the mined area are slowly
colonized by several steppic species &egum acre27.4.2012.
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Appendix 20: The northern tip and eastern arih'm middle of the mined area are slowly
colonized by several steppic species €ajentilla arenaria 27.4.2012.

:. et ‘;‘3' . X 'ﬁ“ .

LG e VR ™ e
Appendix 21: The hay originating form the localitylezi lomy” is during management
actions thrown from the rock faces and help todblenizing and succession on the adjacent
mined area, 14.9.2012.
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Appendix 22: Almost all western part and partly tdemtral part of the bottom of the adjacent
mined area are covered Balamagrostis epigej044.9.2012.
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Appendix 23: There are straggly plants Epilobium dodonaein the middle and east of
northern part of bottom of the mined area, 14.92201

Appendix 24: One site near rock faces was obviomsliched, there flower straggly plants of
Inula ensifolia(C3) andErigeron acris 14.9.2012.
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Appendix 25: Southern rock faces are relatively bovd decay, there grow some plants from
species rich upper rocky outcrop edges Arghylis vulneraria 14.9.2012.
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Appendix 26: Small lake was digged nearby rock sadmit no water has ever been there,
14.9.2012.

Appendix 27: The outline of spoil heap extent, www?2
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Appendix 28: The outline of final spoil heap appmate border, the upper level of heap
should lay 2-3 m below the upper rock faces edgel.2012.

Appendix 29: The outline of spoil heap
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