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Abstract

The various natural resources and the industrialization policies
implemented during the communist regime have resulted in the
opening of many mines and quarries, inclunding the Mount
Matei ao exploitation. The aim
against open pit mining, which has a direct and conspicuous
impact on landscape dynamics and the cultural-historical value of
Mount Matei ao.

The research methodology consisted in field observations,
accomplished during the period 2009-2012, the analysis of
limestone quarry expansion by using GIS techniques, and the
application of a semi-structured interview, the results of which
were processed subsequently in QSRNvivo 10. The analysis and
processing of cartographic materials highlighted that during the
interval 1979-2012 strip mining has dramatically altered the
topography (by excavation works, land leveling, access road
construction, accelerated slope erosion, collapses, torrential
erosion etc.). These add to other processes and phenomena that
have a negative impact on the environment (soil loss, massive
deforestations, air pollution with suspended particles etc.).
Despite these realities, most people living in the neighborhood of
Mo unt Mat ei ao (Rrhev t\a | elr aMearsd
and COmpulung communes) deem t
development of local communities. Under the circumstances, the
only economically productive and ecollogically protective measure
advanced by the authors is the identification of possible solutions
for the restauration of the quarry, given that limestone
exploitation will not end in the medium term. Last, but not le ast,
we suggest that the results of the present investigation be
included in the pre- feasibility and feasibility studies of a potential
future rehabilitation .

Keywo rds: Limestone quarry, Spatial extent, Landscape, Local
perception, Mount Mateiak, Rom

Introduction

For centuries, the mountain has represented for
the human kind a symbol of power and greatness, a
place of refuge and shelter, and last but not least a
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timidly in the beginning, t hen with increasingly ease.
The 18th century, the beginning of the industrial
revolution also marked the beginning of the
ecological disasters for the mountain environment.
Undoubtedly, the most aggressive forms of human
pressure on the mountain realm are represented by
the intensive exploitation i sometimes pushed until
the mountain disappearance i of the soil and subsoil
resources: building rocks, ores and fossil fuel (coal).
Mining workings exert both a positive and a
negative impact at environmental, social and economic
level (Worrall et al., 2010). Limestone quarrying is
important for the development of human communities.
At the same time, the extraction and processing of the
building materials negatively impact the landscape by
breaking aggressively and visibly the structure of the
natural environment, which in the end affects the
functionality, the health state and the aesthetics of the
natural and anthropogenic ecosystems. The opening of
guarries and the extraction of various rocks are
responsible for the mutilation of positive landforms.
During operation, the quarries alter significantly the
substratum (Stehouwer et al., 2006) changing the

environment 6s characteri

al., 2008). consequently, landslides, rockfalls and soil
erosion proliferate, the quarries lying on steep slopes
(as in the case of
to landslides and slope failure (Zuquette et al., 2002;
Milgrom, 2008). The spoil banks, no matter how small,
are built on very inclined slopes and consequently are
unstable and prone to sliding down. The visual impact
is much stronger than that generated by less visible
phenomena like for instance the physical, chemical and
biological pollution of water, air etc. (Fodor, 2006).

The complexity of the geological structure of the
Romanian territory explains the remarkable diversity
of subsoil resources, which over the time have
offered extremely favorable conditions for the
development of mining, quarrying and processing
activities. The multitude of sub soil resources and the
industrialization policies of Romania at high levels,
promoted during the communist regime, were the
premises for the opening of numerous mines and
guarries (Fig. 1), i ncl
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Fig. 1: Romanian limestone resource and quarries. The inset is detailed in the vignette
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Study area

The study area is represented by Mo un't
which is lying on the southern edge of the lezer Massif
(Southern Carpathians). With an altitude of 1239 m, it
resembles a solitary piece of rock which offers a
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viewpoint not only on the surrounding mountains
(lezer, Piatra Craiului and Leaota-Bucegi), but also on
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The Malimestand quarry (Southern Carpathians): changes in spatial extent and local perception on the related
environmental issues

and the Argek Hillocks, m ddpasits govertay the metaman o ihti ic o nb afsreanme ntt h e(
Jurassic limestone to the marl, sandstone and disodylic ~ Group), resembling many common features of the
schists i n t he east ern rpagindl area ¢f thet Gete Uni€C @ rajor |structugal

Depression (Fig. 2). Moun tentitda df he Sogthem Carmathians @ncestu, 186bs s i v e
reef limestone of Kimmeridgian-Tithonian age (Upper  Patrulius, 1969).

Jurassic), a remnant of the Getic Carbonate Platform, The aggression on Mount Mat e
which covered large areas during the Austrian- whenthe CementBi nder s Factory at COn
Laramian orogenesi s. T h e inMaexistence. dhis lprodomotios Lt is esituated in theh e

mo st similar t o VOnt ur amoithéaatern dam of thea\faleaoMare-Pir ra v £tSh ec o mmu n ¢

V©Ont u-Bula MaSsi, other remnant of the former  In 1989 it changed its name into CIMUS S.A., while in
carbonate platform (Dragastan, 2010). The limestone 1999 was taken over by Holcim S.A. Company
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Fig. 2:Geol ogy of Mount Mateiao area (processing by L. T rlt aft
geological symbols: Pcm i Precambrian; Th+Km 1 Thitonian+Kimmeridgian; Vr+Cm T
Vraconian+Cenomanian; Pg3 i Oligocene; M1 1 Lower Miocen e; Qh i Quatern y (Holocene)

The landscape, strategic and economicrole D©mbovi Sa valley (Corntd&eanu,
of Mount Matei ack the 20th century, during Worl

Apparently, the name of the mountain comes from was the resistance point of the Romanian Army during

Mat ei ak, the adopted sl654), otfhel\/laqaettlBeas%fra%r?‘i*G§ when tho
the ruler of Wallachia principality. Over the time, Mount ! - The fighting
Mateick has witnessed many g\"rghfénl{h%('?”nl e""f'nStHeslrpart of
imprint on  Wallachia, and later on Romania 0r9a used to cal the Amountain pass
(CorntGeanu, 1996). Thus, (MOt Qpjandizl916} B fefpct of Muscel ¢ 5y o |
the first union of the Romanian Principaliies (1600), ~ Stated Thar the Romanian army defended at )
while waiting for the military support from Sigismund Df @goslavel e and COmpulung fith
Bathory (prince of Transylvania) to fight the Ottomans R0 mani an stateo, while Mateiak
who had invaded the country, withdrew his troops as far huge mountain of our past. Later on, Ferdinand the_ 1st

as Stoenekti (a commune IWlKHthd’ftiﬁéjmé'cﬁﬂftg?ﬁ@’y@(mﬂw/,gtrhe
Valea MarePr avt S) and further Whi! O ngawaydedy (g, SIM hai Vite
PravtS. Here, he chodatashakhtdhlileyi @egp/menqt,thnefor the co
peak, orienting his cannons to the south, then attacking ' £ S S o/ iers (e in the battle
and repulsing the Turks who were advancing from the &7d north of C@mp ulung (€), a:
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resistance (€ ) agarli nst t he e/ ipbiat of Gew; braanse the limestre resefvasthave
i ntended to pass t hrough beemestimdtes toeeasurePproductiorsfor/about 108 n d
conquer CoOmp (nvw.cjarges.ré)/ Ih ythe  years. Unfortunately, the quarrying activities will
memory of the soldiers who perished in the war lead in the end to the disappearance of this isolated
between 1927 and 1935, the authorities built, according  mountain. On a nat i onal l evel , Mount
to the proj ect of architect Dimitrie lonescu-Berechet, a been perceived differently: as a physiographic unit
mausoleum, which today is one of the most important ~ of strategic importance for the military defense
sights of t he Ar gek Coun tplans;(a§langscapesejementAvithteeorprotdcv8 &nd t h e
monument was completely restored and completed with  economic-productive role; as natural tourist sight;
a permanent exhibition dedicated to the battles fought as fundamental economic resource for the
in the area during the World War 1. development of local and regional economy; as

Apart from its remarkable landscape and tourist factor with direct influence on the jobs of the
val ue, Mount Matei ak h a s adjacéns territagies; samdgas itopographio tinit with o
protective value in relation with the territories lying very active dynamics during the last 50 years,
we st and sout hwest of it becanse wiphe brutah amthr@pegpnic énfluericeo n ) .
At the same time, it is important from the economic

Fig. 3: The Matei ao Mausoleum. A. Frontal view of the monument ;
mining affecting the mausol eum basement (photos by L.

The aim of the study is to highlight the time -

scale spatial extent of the Mateia © quarry
basis of the existent cartographic materials and
orthorectified aerial photographs, and to estimate
the local perception on landscape changes. The
objectives of our approach are the following:
showing, based on graphic and cartographic
documents, the morphometric and morphographic
changes that have occurred during the last 40 years;
evaluating the perception of the population and local
authorities on the viability of this economic activity.
The results are meant to contribute to future stud ies
in case of rehabilitation planning.

Research methodology

Data type. Two differently originated datasets were
used within the study: mapping -based data revealing
the change of spatial extent of the limestone quarry in
Moun't Mateiao in 1979 to
semi-structured interviews. Mapping-based data
consisted in contour lines vectorized from the 1979
topographic map and polygon features representing

the quarry area in 1979, 2005, 2009 and 2012. A .hgt-
type rile (BRITEI3) was used to create the DEM as a
basis for topography analysis in 2000.

Materials: 1979 topographic map of scale at
1:25,000 (courtesy of DTM, (MTD) - Military
Topographic Division); 2005 and 2009
orthophotographs with resolution of 0.5 m (courtesy
of ANCPI (NACREA)i National Agency for Cadaster
and Real Estate Advertising); 2012 satelite imagery
(courtesy of Digital Globe); suggestive photographs
of environment degradation.

Methods. Basic methodology involved field
surveys, digital mapping and processing, and
interviewing. The changes in spatial extent and
topography of the limestone quarry were surveyed
and analyzed by digital mapping and calculations.
The next steps were followed: 1. Digital mapping by
GI'S techniques, usi ng
in_ Global Mapper E; 3.
créain Graph grofids in Arldnfap. F €S Ul t's 0

Resoluion of the SRTM-based DEM in 2000 is
about 65x93 m (Fig. 4A), too low comparing to that of
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environmental issues

the DEM created after interpolating the elevation
values of the contour lines digitized on the 1979
topographic map, which is 5x5 m (Fig. 4C). To reduce
the differe nce, we generated in Global Mapper contour
lines of equal interval (10 m), used to create a DEM
with the same resolution (5x5 m) as the 1979 DEM.

Fig. 4: Elevation data accuracy. A. 2000 topograph

unprocessed); B. 2000 topography, after processing the SRTM
1979 topography, illustrated by a DEM obtained after digitizing a

y, illustrated by a SRTM

The result is shown in Figure 4B, with noticeable
differences in terrain smoothing. Though, the initial
low-resolution grid could not be improved well -enough
to reach the same accuracy as the 1979 grid, which
had some consequences on the data precision in the
3D terrain model and profile.

-based DEM (low resolution,
-based DEM (5x5 m resolution); C.
nd interpolating contours (5x5 m

resolution)

The lack of recent large-scale cartographic
materials (of a scale at minimum 1:25,000) hampered
estimating the removed limestone and considering the
volumetric values. Under the circumstances, we used
information resulted from digital mapping of the quarry
areai vector data and related attributes.

The assessment of the perception of population
and local authorities concerning the environmental
issues triggered by the limestone working in Mount
Mat ei ak was based on
structured interview sub-type) applied face-to-face in
April 2013 and written recorded. All respondents have
orally accepted to use their answers and demographic
data for research purpose. The advantage of this
survey sub-type is that the interviewed person is
allowed to express himself freely, unconstrained by
prepared, and rigid questions. The order of the
guestions can be permarently changed, driven by the
discussion flow. The adequate questions may be
addressed in favorable moments, with good results.
The interview guide included only six questions, in
order to maintain itself within the limits of
acceptability. The questions considered the following
aspect s: Mo unt Matei ao
Valea MarePr avt &; its
residentdéds opinion on
l ong he believes it

opinion on beginning the mini ng wor ks

Peak; the consequences in case of the complete

di sappearing of Mount
during the research were coded in Nvivo v 10, thus,
every qgquestion became a
group comprised different people, they were coded as

the

nodes, too using the following symbols: F1, F2 ... Fn
for females and M1, M2.. Mn for males having
demographic characteristic attributes added. Thus,
Nvivo software allows to manipulate data and organize
them to research topics in order to analyze a great
amount of data (Mihalca, 2013), to find patterns
generated by queries such as the tree map and cluster
analysis diagram.

mResbltsd

Assessment of the morphometric and
morphographic alteration of the mountain
unit

The analysis and processing d cartographic
materials reveals that during the interval 1979 -2012 the
area of t he quarries i
continuously grew (Fig. 5 and Table 1). The Soviet map
from 1970 at scale 1:50,000 shows no topographic
change yet, unlike the map from 1979, where a small
guarry O6bitesd from the
DEM in 2000 shows a complete removal of this northern
peak and a decrease in altitude by 150 m. Different

survey ( semi

n o shortr time-$cale orthoghotagraphse (830050 2009 &nd i n
i mpor t an208) depict tieeoenoiution oft gyarrying Wwoeks from
| i merth towamissouty. Wigiblerminingiteyraces apgear bno w
wo ul Mourt ldula ia 2005 (Fige 6); it wab almost eosiplettlg Nt 6 s
iremoveMantil 2012a ©

At the same time, the volume of the removed

M a bedrbck proportidnally gretvadawsing @ lldcradsen ia d

elevation by about 150 m (from 1100 m in Hulei

Reunlotd 50 at periplserals).lConsequerttlye thevcone-w
(1239

shaped Mount Matei ao
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