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Abstract The massive reductions in amphibian populations taking place across the globe

are unprecedented in modern times. Within the Neotropics, the enigmatic decline of

amphibians has been considered predominantly a montane phenomenon; however, recent

evidence suggests amphibian and reptile populations in lowland forests in Central America

are waning as well. Unfortunately, very little baseline data are available for conducting

large scale time series studies in order to further investigate and confirm declines in the

lowland forests of tropical America. Here we compare leaf litter herpetofauna abundance

at sites in the Central Amazon, sampled first in 1984–1985 and again in 2007. We find no

evidence for a decline in abundance or biomass of amphibians over a period of 22 years at

this site. This conclusion differs markedly from the decline of 75% in amphibian popu-

lations over 35 years at a lowland site in Costa Rica. To explore potential declines in

lowland Neotropical amphibian populations in detail, we suggest that existing baseline data

be comprehensively compiled and analyzed for previously sampled sites and that these

sites be re-sampled using comparable methodologies.
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Introduction

Amphibian decline is a global phenomenon occurring at an alarming rate (Stuart et al.

2004) and is therefore a high-priority conservation issue. With over one-third of the

world’s amphibian species threatened with extinction and with data lacking for another

20% (IUCN 2008), researchers struggle to determine causes of the declines and to

develop sound conservation strategies for maintaining the world’s still extant amphibian

biodiversity. These endeavors are confounded by ‘‘enigmatic decline’’, or reductions in

populations within seemingly pristine habitat. While habitat loss is clearly the most

important driver of overall amphibian decline (IUCN 2008), enigmatic decline has been

attributed to a number of proximal causes including climate change (Pounds 2001;

Pounds et al. 2006), fungal disease (Lips et al. 2006; Rohr et al. 2008), and UV radiation

and pollution (Blaustein et al. 2003), although more than one mechanism may be

responsible (Collins and Storfer 2003; Alford et al. 2007; Di Rosa et al. 2007). Much

attention has been given recently to predicting what characteristics of amphibian species

make them most susceptible to decline (Bielby et al. 2008; Cooper et al. 2008; Sodhi

et al. 2008). Enigmatic decline in tropical America has resulted in rapid reductions or

extinctions primarily in populations of stream-breeding species with ranges at mid to

high elevations (Lips et al. 2003; 2005; Bielby et al. 2008) whereas amphibian popu-

lations within protected lowland Neotropical wet forests were initially judged to be stable

(Stuart et al. 2004).

Recently, Whitfield et al. (2007) used data sets of leaf litter herpetofauna density,

collected via quadrat sampling over a 35 year period at La Selva Biological Station in

Costa Rica, to reveal a steady decline in populations of leaf litter frogs in primary forest.

The authors found a parallel decline in lizards and suggested that these lowland declines

in herpetofauna may be widespread. The decline at La Selva was gradual, uncharacteristic

of the enigmatic decline of montane areas that typically transpires over a much shorter

period of time (Whitfield et al. 2007). Without drastic differences in populations from one

year to the next, long-term baseline data are needed to recognize trends of decline at

lowland sites.

The proposition that both amphibian and reptile populations are declining in lowland

forests has major implications for conservation. Amphibian species in lowland forests are

not typically considered to be most vulnerable to the causes of enigmatic decline. Fur-

thermore, lizards were not previously regarded as declining. In fact, the existing evidence

for Neotropical lowland decline is based on a single site, La Selva, albeit an extensively

sampled one. Still, generalizing from the La Selva conclusions is hampered by the lack of

other quantitative baseline data sets. Although some studies have investigated effects of

forest fragmentation on species richness and composition over time, generally with little

change in either variable (e.g., Tocher et al. 1997; Vigle 2008), to our knowledge, only the

La Selva study has looked at changes in density of individuals over time, unhampered by

on-going fragmentation effects. Here, we present a comparison of a rare, quantitative time-

step dataset from continuous forest in the Central Amazon Basin, sampled initially in

1984–1985 and again in 2007.
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Methods

The Biological Dynamics of Forest Fragments Project (BDFFP), initiated in 1979 as the

Minimum Critical Size of Ecosystems Project, is jointly run by Brazil’s Institute for

Amazonian Research (INPA) and the Smithsonian Tropical Research Institute (STRI). The

BDFFP (2�300S, 60�W; 90–160 m asl) is located in Amazonas state, Brazil, 80 km north of

Manaus, within an area of approximately 500,000 ha of relatively undisturbed, terra firme

lowland rainforest (Lovejoy and Bierregaard 1990). The BDFFP is composed of three main

areas, or fazendas (Fig. 1). Each fazenda, Dimona, Esteio and Porto Alegre, contains a

number of control reserves in nearby continuous forest, as well as the isolated forest

fragments on the fazendas.

Initial sampling of leaf litter herpetofauna was done in 1984–1985 using 5 9 5 m

quadrats (Allmon 1991). Of the continuous forest reserves, one of us (WDA) sampled

seven of them, two near Dimona, one near Porto Alegre and four near Esteio. The lead

author (JLD) sampled the BDFFP again in 2007, also using 5 9 5 m quadrats. The 2007

plots were located within continuous forest at Dimona (but outside the established reserve),

one reserve near Porto Alegre and one reserve near Esteio. For both sampling protocols, all

frogs were captured and snout-vent length (SVL) was measured (0.1 mm). For the 2007

samples, individuals were also weighed (0.01 g). Changes in leaf litter herpetofauna

abundance and biomass were compared using data collected only within continuous forest

at the BDFFP. Also, in order to avoid seasonal bias in the analyses, we made comparisons

using only data collected during the wet season (November–May). In total, data from 188

plots (4,700 m2) sampled in 1984–1985 and 265 plots (6,625 m2) sampled in 2007 were

included in the analyses.

Fig. 1 A map of the Biological Dynamics of Forest Fragments Project in 1986 (Modified from Allmon
1991). Black and white squares represent different size forest reserves and the solid gray areas are the
continuous forest sites from which data were analyzed in the present study
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For the 2007 samples, total biomass was calculated by summing the mass of all indi-

viduals found in each plot. Although mass was not recorded in the 1984–1985 survey, SVL

was measured. Therefore, individual biomass was estimated using species-specific SVL/

mass regressions (Deichmann et al. 2008), and they were then summed for each plot. For

individuals that were identified, but escaped capture, mass was recorded as the average

mass of all individuals of the species found at that site.

We conducted a comparison of overall abundance and biomass of amphibians found in

plots at the BDFFP in 1984–1985 and 2007 with the main effect of year and an effect of

site nested in year, using PROC MIXED in SAS (Version 9.1.3, Cary, NC). Because the

BDFFP encompasses 1,000 km2, we also examined abundance and biomass specifically at

reserves that were sampled in both 1984–1985 and 2007: Km 41 in Fazenda Esteio and

Cabo Frio in Fazenda Porto Alegre. Although at Fazenda Dimona, WDA sampled two

continuous forest reserves which were later isolated as fragments, we also included

Dimona in this comparison because of the proximity (1 km) of those sites to the areas of

continuous forest sampled at Dimona in 2007. We compared the mean abundance and

biomass at sites between years using post-hoc Tukey multiple comparisons. Among the six

most abundant species in both samples, five were common to both the 1984–1985 and 2007

samples. We used a Wilcoxon rank-sum test in R (Version 2.10.0) to compare the abun-

dance and biomass of these five species.

Results

There were no differences in either overall abundance (F1,444 = 0.95, P = 0.331) or

biomass (F1,444 = 0.05, P = 0.817) of leaf litter amphibians between 1984–1985 and 2007

at the BDFFP (Fig. 2). For the reserves within the BDFFP that were sampled in both years

(Fig. 3), post-hoc tests also indicated no difference in either frog abundance (Cabo Frio,

t = 2.83, df = 444, Tukey Adj. P = 0.109; Dimona, t = 0.14, df = 444, Tukey Adj.

P = 0.999; Km 41, t = 0.68, df = 444, Tukey Adj. P = 0.999) or biomass (Cabo Frio,

t = 1.37, df = 444, Tukey Adj. P = 0.910; Dimona, t = 0.47, df = 444, Tukey Adj.

P = 0.999; Km 41, t = 0.40, df = 444, Tukey Adj. P = 0.999). Because the distributions

for these data were skewed from normal in the direction of the Poisson, non-parametric

Wilcoxon rank-sum tests were also performed for the data. These tests yielded results

parallel to the ANOVAs, so only the latter are shown here.

Nine species and 118 individuals were encountered in quadrats in the 1984–1985

samples while seven species and 226 individuals were found in 2007. By far, the most

abundant species in both samples was Leptodactylus andreae, which did not differ sig-

nificantly in abundance or biomass in 1984–1985 and 2007 (Table 1). Allobates marc-
hesianus was significantly more abundant in 1984–1985 while Anomaloglossus stepheni
was more abundant in the 2007 samples. The same patterns held for biomass of these

species. Abundance and biomass did not differ significantly between samplings for the

other two species of the five most abundant (Table 1).

Discussion

There has been no significant change in leaf litter frog abundance and biomass at the

BDFFP over the last 22 years. Although community composition appears to have changed

slightly, with A. marchesianus decreasing in abundance and the ecologically similar
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A. stepheni exhibiting a concomitant rise in both number and biomass in the 2007 sample,

these changes likely reflect temporal variation (i.e. normal population fluctuations that

occur throughout the year) exhibited by many tropical anuran species (Duellman 1995) and

the density differences generally fall within the range of variation exhibited by the same

species on a yearly basis at a nearby site (Menin et al. 2008). The higher number of species

found in the 1984–1985 samples appears to reflect random variation, either natural or a

result of quadrat sampling. Three species were found in quadrats in 1984–1985 that were

not found in quadrats in 2007; however, each of those three species was observed in 2007,

but outside of sampled quadrats. Conversely, one species was found in the 2007 samples

that was not found in the 1984–1985 wet season, but it was found in quadrats in the dry

season that year. Although possible, it is unlikely that any amphibian decline occurred

before the initial sampling in 1984–1985, because at this time, the sampled reserves had

not yet been isolated and remained intact rainforest.

This conclusion of no change in leaf litter anuran abundance in the Central Amazon

differs strikingly from La Selva Biological Station in Costa Rica where Whitfield et al.

(2007) found that populations of both frog and lizard species declined by an average of

75% over a 35 year period. The discrepancy in the two sites over the time interval of

several decades begs for interpretation.

Fig. 2 Overall a abundance and b biomass of amphibians at the BDFFP sampled in 1984–1985 and again in
2007. Error bars represent 95% confidence intervals

Biodivers Conserv (2010) 19:3619–3627 3623

123



Whitfield et al. (2007) claim that a decrease in the number of dry days over the 35 year

period may have decreased the amount of standing leaf litter through increased decom-

position rates. However, Manaus, which lies just 80 km south of the BDFFP, has shown a

trend of increased rainfall over the last eight decades (Satyamurty et al. 2010), although

much of the Amazon may have experienced decreased precipitation (Marengo 2004).

Therefore, our sites may also have experienced a decrease in standing leaf litter due to

increased moisture, but this trend is not reflected in leaf litter herpetofauna at the BDFFP.

Alternatively, perhaps the continuous forest at the BDFFP is more stable than that of La

Selva, which over the last 30 years has gone from continuous forest to a 1,600 ha forest

Fig. 3 Average a abundance and b biomass of amphibians at three sites within the BDFFP. Error bars
represent 95% confidence intervals
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fragment surrounded on three sides by a matrix of agricultural lands, although connected

by a corridor to a larger national park. The difference in spatial scale between the

Caribbean lowland forests of Costa Rica and the Amazonian rainforests of Central Brazil is

enormous, and could explain the relative stabilities of their amphibian populations.

One potential source of error is sampling bias from different researchers through time.

In the earlier study, Allmon (1991) sampled what he termed three different ‘subhabitats’

within sites at the BDFFP—slopes, stream valleys, and plateaus—while the 2007 data

come primarily from flat plateaus. We were not able to distinguish among the subhabitats

in the 1984–1985 data set; thus, data from all three microhabitats were combined in the

analysis. Previous studies in the area suggest that topography on a local scale does not

affect frog abundance and that most terrestrial species are habitat generalists (Allmon

1991; Menin et al. 2007). However, because the Brazilian data were collected using similar

plot methodology, the data sets used here may contain less inter-researcher bias than those

from La Selva, which were collected by numerous researchers, using a variety of different

sampling regimes and different quadrat sizes—factors previously shown to influence

density estimates (Rocha et al. 2001). Still, the trends recorded by Whitfield et al. (2007)

attest to the size and strength of the numerous datasets over a 35 year period, in contrast to

our Brazilian datasets which compare only the endpoints of the 22 year interval.

Perhaps more important is that La Selva and the BDFFP represent only two sites in

Neotropical lowland forests, and further research is needed to determine why these two

herpetofauna community patterns are contradictory. The lack of quantitative data sets is

problematic, and priority should be given to re-sampling sites that have been sampled for

leaf litter herpetofauna in the past. Additionally, researchers conducting re-sampling

should communicate deliberately with those who first collected the data in order to

duplicate methods used in the initial collection. In this way, we can standardize data

collection and make more accurate comparisons of data sets, allowing a more exact

assessment of the scope and consequences of amphibian decline globally.

Acknowledgments We thank the staff at the BDFFP for their help with logistics and J. Fragata for
assistance in the field. We also thank M. Sasa and S. Whitfield for valuable comments on the manuscript.

Table 1 Abundance and biomass of the most abundant anuran species in 1984–1985 and 2007 samples,
along with results of Wilcoxon rank-sum tests

Species Abundance (ind./100 m2) Biomass (g/100 m2)

1984–1985 2007 % change P 1984–1985 2007 % change P

Allobates (Colostethus)
marchesianus

0.72 0.06 -91.7 \0.001 0.35 0.03 -92.8 \0.001

Anomaloglossus stepheni
(Colostethus new sp.)

0.38 1.00 61.6 \0.001 0.17 0.36 53.3 \0.001

Rhinella proboscidea
(Bufo dapsilis)

0.57 0.11 -81.6 0.215 0.26 1.05 75.6 0.249

Leptodactylus
(Adenomera)
andreae

2.51 2.04 -18.9 0.577 0.81 0.65 -20.5 0.622

Pristimantis
(Eleutherodactylus)
fenestratus

0.11 0.05 -57.4 0.400 0.06 0.07 20.0 0.403

Species names in bold are current taxonomy, while those in parentheses are names used in Allmon (1991)

Biodivers Conserv (2010) 19:3619–3627 3625

123



This work was supported by grants from the Conservation, Food and Health Foundation, the U.S. National
Science Foundation (DEB-0639114), the Louisiana Governor’s Office of Environmental Education and the
Louisiana State University Biograds. Fieldwork was conducted in Brazil in 2007 with permits from CNPq
(EXC 006-06-C) and IBAMA (no. 222/2006). This is publication #560 in the BDFFP technical series.

References

Alford RA, Bradfield KS, Richards SJ (2007) Ecology: global warming and amphibian losses. Nature
447:E3–E4

Allmon WD (1991) A plot study of forest floor litter frogs, central Amazon, Brazil. J Trop Ecol 7:503–522
Bielby J, Cooper N, Cunningham AA, Garner TWJ, Purvis A (2008) Predicting susceptibility to future

declines in the world’s frogs. Conserv Lett 1:82–90
Blaustein AR, Romansic JM, Kiesecker JM, Hatch AC (2003) Ultraviolet radiation, toxic chemicals and

amphibian population declines. Divers Distrib 9:123
Collins JP, Storfer A (2003) Global amphibian declines: sorting the hypotheses. Divers Distrib 9:89–98
Cooper N, Bielby J, Thomas GH, Purvis A (2008) Macroecology and extinction risk correlates of frogs.

Glob Ecol Biogeogr 17:211–221
Deichmann JL, Duellman WE, Williamson GB (2008) Predicting biomass from snout-vent length in new

world frogs. J Herpetol 42:238–245
Di Rosa I, Simoncelli F, Fagotti A, Pascolini R (2007) Ecology: the proximate cause of frog declines?

Nature 447:E4–E5
Duellman WE (1995) Temporal fluctuations in abundances of anuran amphibians in a seasonal Amazonian

rain-forest. J Herpetol 29:13–21
IUCN, Conservation International, NatureServe (2008) An analysis of amphibians on the 2008 IUCN Red

List www.iucnredlist.org/amphibians. Accessed on 23 March 2009
Lips KR, Reeve JD, Witters LR (2003) Ecological traits predicting amphibian population declines in central

America. Conserv Biol 17:1078
Lips KR, Burrowes PA, Mendelson JR, Parra-Olea G (2005) Amphibian declines in latin america: wide-

spread population declines, extinctions, and impacts. Biotropica 37:163–165
Lips KR, Brem F, Brenes R, Reeve JD, Alford RA, Voyles J, Carey C, Livo L, Pessier AP, Collins JP (2006)

Emerging infectious disease and the loss of biodiversity in a neotropical amphibian community. Proc
Natl Acad Sci USA 103:3165–3170

Lovejoy TE, Bierregaard ROJ (1990) Central Amazonian forests and the minimum critical size of eco-
systems project. In: Gentry AH (ed) Four neotropical rainforests. Yale University Press, New Haven,
pp 60–71

Marengo JA (2004) Interdecadal variability and trends of rainfall across the Amazon basin. Theor Appl
Climatol 78:79–96

Menin M, Lima AP, Magnusson WE, Waldez F (2007) Topographic and edaphic effects on the distribution
of terrestrially reproducing anurans in central Amazonia: mesoscale spatial patterns. J Trop Ecol
23:539–547

Menin M, Waldez F, Lima AP (2008) Temporal variation in the abundance and number of species of frogs
in 10, 000 ha of a forest in central Amazonia, Brazil. S Am J Herpetol 3:68–81

Pounds JA (2001) Climate and amphibian declines. Nature 410:639–640
Pounds JA, Bustamante MR, Coloma LA, Consuegra JA, Fogden MPL, Foster PN, La Marca E, Masters

KL, Merino-Viteri A, Puschendorf R, Ron SR, Sanchez-Azofeifa GA, Still CJ, Young BE (2006)
Widespread amphibian extinctions from epidemic disease driven by global warming. Nature
439:161–167

Rocha CFD, Van Sluys M, Alves MAS, Bergallo HG, Vrcibradic D (2001) Estimates of forest floor litter
frog communities: a comparison of two methods. Austral Ecol 26:14–21

Rohr JR, Raffela TR, Romansic JM, McCallumb H, Hudson PJ (2008) Evaluating the links between climate,
disease spread, and amphibian declines. Proc Natl Acad Sci USA 105:17436–17441

Satyamurty P, de Castro A, Tota J, da Silva Gularte L, Manzi A (2010) Rainfall trends in the brazilian
Amazon basin in the past eight decades. Theor Appl Climatol 99:139–148

Sodhi NS, Bickford D, Diesmos AC, Lee TM, Koh LP, Brook BW, Sekercioglu CH, Bradshaw CJA (2008)
Measuring the meltdown: drivers of global amphibian extinction and decline. PLoS ONE 3:e1636

Stuart SN, Chanson JS, Cox NA, Young BE, Rodrigues ASL, Fischman DL, Waller RW (2004) Status and
trends of amphibian declines and extinctions worldwide. Science 306:1783–1786

3626 Biodivers Conserv (2010) 19:3619–3627

123

http://www.iucnredlist.org/amphibians


Tocher MD, Gascon C, Zimmerman BL (1997) Fragmentation effects on a central Amazonian frog com-
munity: a ten-year study. In: Laurance WF, Bierregaard ROJ (eds) Tropical forest remnants: ecology,
management and conservation of fragmented communities. University of Chicago Press, Chicago,
pp 124–137

Vigle GO (2008) The amphibians and reptiles of the Estación Biológica Jatun Sacha in the lowland
rainforest of Amazonian Ecuador: a 20-year record. Breviora 514:1–30

Whitfield SM, Bell KE, Philippi T, Sasa M, Bolaños F, Chaves G, Savage JM, Donnelly MA (2007)
Amphibian and reptile declines over 35 years at La Selva, Costa Rica. Proc Natl Acad Sci USA 104:
8352–8356

Biodivers Conserv (2010) 19:3619–3627 3627

123


	A note on amphibian decline in a central Amazonian lowland forest
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


