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ECOFAUNISTIC RESEARCHES ON SOME TAXONOMIC INVERTEBRATE GROUPS
OF THE EDAPHIC FAUNA (SHALE LITHOSOL) FROM LEAOTA MOUNTAINS,
2014 -2015

DOROBAT Magdalin Leonard, NITU Eugen, POPA Ionut, GIURGINCA Andrei,
NAE Augustin, BABA Stefan, DOBRESCU Codruta Mihaela

Abstract. The areal represented by Leaota Mountains has not been researched nearly at all until 2014-2015 from the perspective of
the invertebrate fauna; thus, it still represents a white spot from this point of view. For this reason, our research has focused on the
north-western sector of the massif, on the contact area with Bran-Rucar Corridor and Piatra Craiului Massif, where the geological
diversity of the substratum, limestone and crystalline schists, can represent a premise for the installation of some favourable
conditions for the fauna biodiversity in the edaphic soil. This study presents the results of the distribution of taxa of invertebrates
(Araneae, Isopoda, Collembola, Coleoptera, Diplopoda, and Chilopoda) in the edaphic soil with a substratum of meso-metamorphic
crystalline schists. The variation of this distribution was analyzed both depending on the ecological stationary and on the month of
the year. The monitoring process was carried out on a monthly basis, in 2014 and 2015.

Keywords: invertebrate fauna, Leaota, edaphic soil, shale lithosol.

Rezumat. Cercetiri ecofaunistice asupra unor grupe taxonomice de nevertebrate din fauna edafica (litosol sistos)
din Muntii Leaota. Arealul reprezentat de Muntii Leaota nu a fost aproape deloc cercetat pana in anii 2014-2015, din punct de
vedere al faunei de nevertebrate, reprezentand inca o patd alba din acest punct de vedere. Din acest motiv, cercetarile noastre s-au
concentrat pe sectorul de nord-vest al masivului, la zona de contact cu Culoarul Bran-Rucér si cu Masivul Piatra Craiului, unde
diversitatea geologica a substratului, calcare i sisturi cristaline pot constitui o premisa pentru instalarea unor conditii favorabile unei
biodiversitati faunistice in mediul edafic. Studiul nostru prezinta rezultatele in ceea ce priveste distributia taxonilor de nevertebrate
(Araneae, Isopoda, Collembola, Coleoptera, Diplopoda si Chilopoda) in mediul edafic cu substrat format din sisturi cristaline
mezometamorfice. Variatia acestei distributii a fost analizatd atat in functie de stationarul ecologic, cét si in functie de luna din an.
Monitorizdrile au fost efectuate lunar, in anii 2014 si 2015.

Cuvinte cheie: fauna de nevertebrate, Leaota, mediu edafic, litosol sistos.

INTRODUCTION

This paper displays the results of the research regarding the distribution of some important fauna taxonomic
groups in schistic lithosol (meso-metamorphic) in the north-western area of Leaota Massif. Lithosol is an undeveloped
soil, with skeletal soil with fine material < 20% of the quantity, reaching a 75cm depth (FLOREA & MUNTEANU,
2012), featured by the presence, at its surface, of the parental rock, consisting of pieces of centimeters or decimeters.
Parental rocks display, in case of the lithosol, a general feature: they are hard, consolidated rocks (DUMITRIU, 2003).
The fertility of this soil type is reduced due to the low quantity of humus it contains. Lithosol frequently appears in
many areas in Leaota, being specific both to the areas with limestone substratum and to the ones with schist substratum.
Lithosol represents a type of soil with litho-clast particles of different sizes, which allow the existence of some free
spaces that are populated with different invertebrate species. The lithosol is also included in this category of special
habitats as a type of endogenous environment (RACOVITA, 1989; DECU et. al., 1991), featured by particularities of
some ecological factors, which determine the temporary or permanent population with certain species.

The ecological significance of this type of habitat comes from the fact that it represents a shelter for a series of
invertebrates and small mammals, when the weather conditions become unfavorable for the biocoenosis components at the
surface of the soil, such as a draught period or lower temperatures. Considering all of these, the distribution of these
invertebrate species in the lithosol is directly influenced by the ecological factors, such as temperature, relative humidity and
also, at least in an indirect manner, by the lithological nature of the substratum; the lithological types of clasts determine the
chemistry of the soil, the disintegration and alteration speed of the parenting rock and its transformation in clay (solification
process) (RADOANE & RADOANE, 2007). This is the reason why we made research on the distribution of some significant
taxonomic groups in schistic lithosol (Araneae, Isopoda, Collembola, Coleoptera, Diplopoda, Chilopoda).

The studies in this this paper are a component of some wider research, which analyze the way in which
different types of geological substratum of the SSHs influence the distribution of some invertebrate taxonomic groups
in Leaota Massif. Such research is a premiere for Leaota.

MATERIALS AND METHODS

We chose three ecological stationaries, where we placed Barber traps in order to collect the fauna in the
edaphic soil with a substratum formed of crystalline schists. The stationaries were placed in areas in which the
anthropogenic influence would be minimum or non-existent.
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Thus, the ecological stationary no. 1 was placed at the foot of the southern slope of Zabava Mountain, at its limit
with Berbece’s Brook (Paraul lui Berbece) (a right side tributary of the Ghimbav River) (Fig. 1), on the left bank of the brook.

The position was determined through the GPS coordinates: N 45°22718.1; E 25°15°57.2”, at an altitude of
1060 meters. The geological substratum consists of schist scree, covered in soil (lithosol), on which one can find a layer
of litter, the thickness of the soil stratum and of the litter reaching a total of approximately 10-11 cm. In this ecologic
stationary, we have placed five Barber traps in order to collect the edaphic fauna, disposed according to the collecting
method that is described below (Fig. 2). The gathering of edaphic fauna was carried out on a periodical basis, the Barber
traps functioning for ten days each month.

The second stationary on schist substratum was placed in Popii Valley (Valea Popii), on the left bank of the
brook. The ecological stationary no. 2 — Popii Valley (Fig. 1) was placed on a plane surface, on the right bank of Popii
Brook, where we placed five Barber traps, in order to collect the edaphic fauna. The GPS coordinates of the stationary
are: N 45° 21°41.2"; E 25°16°37.9", at an altitude of 1079 meters. The geological substratum is also formed of
crystalline schists like in the previous case, covered in soil and litter (lithosol), with a thickness of approximately 10-12
cm. The placement method of the Barber traps is the same one as in case of stationary 1. The stationary functioned from
May to November (we have not installed Barber traps in April, as there was snow in the area).

(http://limite.opengov.ro/leaota)

The ecological stationary no. 3 on Badeni Valley (Valea Badenilor) had a temporary functioning, between July
17" and 26™ 2015. We installed it in order to see if there is a potential of finding new species of invertebrates, different
from the already-identified species in the two stationaries we mentioned before, 1 and 2. Samples were collected only
once from Barber traps. GPS location: N 45° 17" 52.4", E 25° 14" 47.9", 863 meters altitude, on the right side of the
forest road (from Leaota Peak to the village) parallel to Badeni Valley (Fig. 1). The substratum is formed of
metamorphic rocks (covered in lithosol).

Figure 2. Barber traps layout (from NAE, 2010)
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RESULTS AND DISCUSSIONS

Subsequently to the processing and the centralization of the data registered on a continuous basis, from 2 to 2
hours, regarding the main ecological factors T and RH, we drew tables 1 and 2, for a more accurate presentation, which
displays the centralized values of temperature and relative humidity parameters registered at the level of the soil in the
stationaries placed in the edaphic environment (lithosol).

Table 1. The monthly average temperature (° C) in stationaries.

STATIONARIES APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.
1. Paraul lui Berbece 6.85 11.1 17.03 18.62 21.46 18.25 10.25 8.3 -
2. Valea Popii - 16.07 12.12 12.23 12.64 12.15 8.57 5.05 -0.5%

* - only for the first 5 days of December 2015 (the average of the registrations for the respective month of 2014 and 2015).

Table 2. The average monthly relative humidity (%) in stationaries.

STATIONARIES | APR. | MAY JUNE JULY AUG. | SEPT. | oOCT. NOV. DEC.
1. Paréul lui 8580 | 79.02 92.29 87.38 7535 80 80.50 81 )
Berbece

2. Valea Popii - 84.24 92.57 96.65 93.14 97.93 98.40 9420 80

* - only for the first 5 days of December 2015 (the average of the registrations for the respective month of 2014 and 2015).

Regarding the fauna results, in the above mentioned stationaries, we have identified the following numerical
distribution of the invertebrate species on stationaries and superior taxonomic categories (Table 3).

Table 3. Distribution of the invertebrate species on stationaries, within taxa.

No. of Taxonomic group Stationary 1 Stationary 2 Stationary 3

order*® (Paraul lui Berbece) (Valea Popii) (Valea Bidenilor)
1. Ord. Araneae 10 4 2
2. Ord. Isopoda 4 4 2
I Cls. Colembolla 43 21 12
3. Ord. Coleoptera 43 37 5
1I. Cls. Diplopoda 12 10 4
111 Cls. Chilopoda 3 2 2
Total/stationary 115 78 27

*The orders have been numbered with Arabian and the classes with Roman numerals.

The centralized results on environmental factors T and RH (Tables 1, 2) lead to more discussions. Regarding
temperature (T), its average value for the whole monitoring period was 13.61 °C for the Berbece’s Brook stationary and
11.26 °C for the Popii Valley stationary. It is an evident result that the average annual temperature is higher at
Berbece’s Brook stationary, with A t = 2.35 °C than at Popii Valley stationary. In May only, T had higher values in the
last stationary compared to the first one.

We notice that the relative humidity ecologic factor (RH) had a notable higher value in Popii Valley compared
to Berbece’s Brook, during the entire monitoring period (Table 2). The annual average RH is 93.87% at the Popii
Valley stationary and 82.69% in Berbece’s Brook stationary (in order not to distort the results, we did not included the
average value for the 5 days in December 2015).

Taking into account the faunistic results, if we analyze the total number of species on taxonomic categories in
all the three ecologic stationaries with a substratum of crystalline schists, together with the number of captured
individuals, than we have: 13 species of Araneae (64 individuals); 5 species of Isopoda (184 individuals); 47 species of
Collembola (1,911 individuals); 61 species of Coleoptera (513 individuals); 17 species of Diplopoda (321 individuals);
5 species of Chilopoda (13 individuals).

The total number of species in the edaphic soil with schist substratum was 148 and the total number of
individuals was 3,006.
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The most numerous species in the edaphic soil in the two stationaries that functioned for a long time
(stationaries 1 and 2) were Coleoptera: 43 species in stationary 1 (the same number as Collembola) and 37 species in
stationary 2. Only in stationary 3 — Badeni Valley, where we collected just once, the situation is opposite, as the
collected fauna material is dominated by Collembola (12 species, representing almost 45%).

As number of collected individuals, Collembola leads by far, with 1,911 individuals of the total; next comes
Coleoptera, with 513, Diplopoda with 321 and Isopoda with 184, and far away, Araneae, 64 and Chilopoda, with only
13 individuals (Table 3).

PARAUL LUI BERBECE STATIONARY VALEA POPII STATIONARY
) _ Chilopoda  Arachnida Isopoda

: Chilopoda Arachnida ;

Dlpﬁ?y:da A i Koot 3% 5% 5%

3%

VALEA BADENILOR STATIONARY

Chilopoda  Arachnida
7% 7% Isopoda
7%

Figure 3. The percentage distribution of the six invertebrate taxa in the edaphic soil on the stationaries they were collected from.

We noted the small percentage values for Isopoda, Chilopoda and Arachnida determined in all three stationaries.
Also, in the same stationaries, the relatively high values for Collembola and Coleoptera are observed (Fig. 3).

On the stationary 1 — Paraul lui Berbece, the diversity of the species had the highest values for all six
invertebrate taxa (Fig. 4).
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Figure 4. The comparative distribution of the six invertebrate taxa in the edaphic soil on the stationary they were collected from.

To analyze the way in which the fauna distribution fluctuates depending on the period of the year and
stationary, we created, for the two ecologic stationaries 1 - Berbece’s Brook and 2 - Popii Valley (Stationary 3 being
used for a single data collecting), radar diagrams, which we used for the analysis of the monthly variation of the
cumulated abundance and the specific diversity (Figs. 5 - 16).

In case of Araneae, at station 1 Berbece’s Brook, we registered the peak of the specific diversity in July (10
species) (Fig. 5), contrary to the rest of the months. Though, the cumulated abundance had higher values for July and
September, when the maximum number of individuals was reported (Fig. 6).

At station 2 — Popii Valley, both the specific diversity and the cumulated abundance of the Araneae registered
very low values. In August, we noticed both the highest number of individuals and species.

As for Collembola, as well as for the Araneae, the highest specific diversity in case of the stations in the
edaphic soil was also reported for stationary 1 — Berbece’s Brook (Fig. 7), in July. At stationary 2 — Popii Valley, the
peak of the specific diversity was reached in August, but at a much lower value. The cumulated abundance in case of
Collembola species reached its peak in July for stationary 1 — Berbece’s Brook and barely in September for stationary 2
— Popii Valley, with a much lower number (Fig. 8). We ascribe this delay of the maximum of the cumulated abundance
for stationary 2 to the colder micro-climate, as Popii Valley is a narrower and more shadowed valley compared to the
one where stationary 1 was placed, which clearly resides from table 1. Thus, in July, T reached an average value of
18.62 °C in Berbece’s Brook stationary and only 12.23 °C in Popii Valley stationary. By analyzing the radar diagram of
Coleoptera species on stationaries (Fig. 9), we notice that the specific diversity is the highest, with the peak in August
(when factor T reached the highest monthly average value 12.64 °C) for stationary 2 — Popii Valley and with a lower,
yet relatively constant number of species for July-September, in stationary 1 — Berbece’s Brook. We underline that, in
stationary 2 — Popii Valley, the increase and decrease of the diversity of species is sudden, compared to the peak
registered in August. Though, watching the diagram in figure 10, we can notice that for the two stationaries, the
cumulated abundance reached low values, compared to the specific diversity. Only in July, at stationary 1 — Berbece’s
Brook, we registered a significant maximum. The maximum number was lower for the other schist stationary, 2- Popii
Valley, which can be explained through the colder micro-climate.

The specific diversity of the Isopoda is emphasized in case of the two stationaries located on schists in Fig. 11.
For the stationary Berbece’s Brook, we notice a maximum in July.

The cumulated abundance in case of Isopoda had low values for stationary 2, compared to stationary 1, with a
maximum in August, which is clearly emphasized (Fig. 12).

We also reached a maximum of the cumulated abundance in August for the stationary 2, but at a much lower
level compared to stationary 1, with the micro-climate and the habitat type as possible causes that generated these
differences.
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Figure 5. The radar diagram of the diversity of Araneae species
from the edaphic soil
on stationaries and months.

Figure 6. The radar diagram of the cumulated abundance of
Araneae species from the edaphic soil
on stationaries.
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Figure 7. The radar diagram of the diversity of Collembola
species from the edaphic soil on stationaries and months.

Figure 8. The radar diagram of the cumulated abundance of
Collembola species from the edaphic soil on stationaries.
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Figure 9. The radar diagram of the diversity of Coleoptera
species from the edaphic soil on stationaries and months.

Figure 10. The radar diagram of the cumulated abundance of
Coleoptera species from the edaphic soil on stationaries.
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Figure 11. The radar diagram of the diversity of isopod-species
from the edaphic soil on stationaries and months.

Figure 12. The radar diagram of the cumulated abundance
of the isopod species from the edaphic soil on stationaries.
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Figure 13. The radar diagram of the diversity of Diplopoda
species from the edaphic soil on stationaries and months.

Figure 14. The radar diagram of the cumulated abundance
of Diplopoda species from the edaphic soil
on stationaries.
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Figure 15. The radar diagram of the diversity of Chilopoda
species from the edaphic soil on stationaries and months.
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Figure 16. The radar diagram of the cumulated abundance
of Chilopoda species from the edaphic soil on stationaries.
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By analyzing the radar diagrams in case of Diplopoda (Figs. 13, 14), we notice that, in August, we have the
highest number of species in stationary 1 — Berbece’s Brook, with a slight decrease in September. What is interesting is
the maximum in June in stationary 2 — Popii Valley, followed by a stiff decrease in July and a slight increase in August.
As for the cumulated abundance, for stationary 2 — Popii Valley, the maximum number of individuals is in August, and,
for the other stationary, Berbece’s Brook, barely in September. We link this observation to the fact that, in August, in
Berbece’s Brook stationary, the average T reached 21.46 °C, significantly higher than 12.64 °C, the average value in
Popii Valley stationary.

Chilopoda diagrams (Figs. 15, 16) show a specific diversity and a low abundance for both stationaries. At stationary
1 — Berbece’s Brook, we have the highest specific diversity and also cumulated abundance. Regarding the ecologic stationary
3 in Badeni Valley, this only functioned in July 2015, when we collected fauna elements, in order to explore the area and see
if there are any chances of finding new species. Our intuition was confirmed by the fact that, after the determination of the
collected fauna material, we identified 3 species we did not meet in the other two stationaries.

CONCLUSIONS

The microclimate is essential for the differentiation of the distribution of the analyzed taxonomic groups; the
ecological factor temperature (T) is the most important from this perspective, but the relative humidity also plays a
significant role.

Lower values of the average temperature lead to lower values of the specific diversity and also of the
cumulated abundance, as well as a gap, a delay of the month when the maximum cumulated abundances is reached.

The habitat type also has a significance regarding the percentage distribution of the taxonomic groups in the
stationaries.

Thus, in Popii Valley stationary, Coleoptera represents 47% of the total species, compared to 37%, which was
registered in Berbece’s Brook stationary, and the distribution of Collembola is the opposite, with only 27% in Popii
Valley and 37% in Berbece’s Brook, which can be explained by the differences between the average values of the
ecologic factors T and RH.

It is a higher potential to discover new species of invertebrates in Leaota Massif, compared to the ones we have
already identified.

In order to reach a higher efficiency regarding the collecting of the fauna material, we need combined
capturing methods, the Barber traps being less efficient in case of Araneae or Chilopoda.

ACKNOWLEDGMENTS

This paper of Magdalin Leonard Dorobat was supported by the strategic grant POSDRU/159/1.5/S/138963 -
PERFORM, co-financed by the European Social Fund — Investing in People, within the Sectorial Operational
Programme Human Resources Development 2007-2013.

REFERENCES

DECU V., RACOVITA GH. VACZY C. 1991. Sur la nomenclature des milieux souterrains, édaphiques et des annexes
directes du sol. Travaux de L Institute de Speology. «E. Racovitza». 30: 63 — 67.

DUMITRIU C. I. 2003. Pedologie generala si speciala. Edit. Tiparg. Pitesti. 360 pp.

FLOREA N. & MUNTEANU 1. 2012. Sistemul Romdn de Taxonomie a Solurilor. Edit. Sitech. Craiova. 207 pp.

NAE A. 2010. Cercetari biospeologie in Masivul Piatra Craiului. Teza de doctorat. Academia Romana. Institutul de
Speologie ,,Emil Racovitd”. Bucuresti. 304 pp.

RACOVITA GH. 1989. Ecologia faunei cavernicole terestre. Edit. Iser. Cluj — Napoca. 31 pp.

RADOANE M. & RADOANE N. 2007. Applied Geomorphology. Edit. Universitatii ,,Stefan cel Mare”. Suceava. 377 pp.

**%_http://limite.opengov.ro/leaota (Accessed: July 25, 2015).

Dorobit Magdalin Leonard, Dobrescu Codruta Mihaela
University of Pitesti, Faculty of Sciences, Department of Natural Sciences, Pitesti
Térgu din Vale Street, No. 1, Romania.

E-mail: coltanabe@yahoo.com, codrutza_dobrescu@yahoo.com

Nitu Eugen, Popa Ionut, Giurginca Andrei, Nae Augustin, Baba Stefan
Institute of Speleology "Emil Racovita"
Calea 13 Septembrie, No. 13, Bucharest, Romania.
E-mail:eunitu@yahoo.com, ionut.popa@iser.ro, sankao2@yahoo.com, augustin.iser@gmail.com, cata_stef92@yahoo.com

Received: March 29,2017
Accepted: May 9, 2017

114




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


