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Description of modern lifestyle of Saamaka Maroons 
Today, Saamaka Maroons depend on the forest for fishing, hunting for bushmeat, and 
gathering (Price, 2011). Palms such as Astrocaryum sciophilum (bugru maka), Euterpe 
oleracea (Podosiri), Geonoma baculifera, Oenocarpus bacaba (Kumbu) and Attalea maripa 
(Maripa) are used for food, oil, and construction (van Andel and Ruysschaert, 2014). Trees 
such as Ceiba pentandra (Kankan), Eperua falcata (Walaba), Inga spp., Spondias mombin 
(Mope), Loncocarpus spp. and Dicorynia guianensis (Basralocus) are used for timber, food 
and other purposes (van Andel and Ruysschaert, 2014). Small scale forest clearing occurs for 
subsistence purposes. Land tillage is done manually with small handheld hoes and minimal 
disturbance past half a meter below the surface. On small plantations of ±0.5 ha (maximum 6 
ha), which have been deforested by fire and logging, shifting cultivation of Manihot esculenta 
(Cassava) is practiced (Budelman and Ketelaars, 1974; Fleskens and Jorritsma, 2010; van 
Andel et al., 2016). Also, Ipomoea batatas (sweet potato), Saccharum officinarum 
(sugarcane), Alocasia/Colocasia (Tayer), Zea mays L. (corn), Oryza sativa, and Oryza 
globerrima (rice and black/African rice) and Arachis hypogea (peanuts) are planted (Price, 
1991). The small plantations are surrounded by forests and secondary vegetation quickly 
takes over when plots are often left fallow (Hoffman, 2009).  
 
The shifting cultivation usually has a specific order of crops. First, men cut and burn the 
forested vegetation to create space for the plantation, afterwards women plant crops. First 
Saccharum officinarum (sugarcane), Zea mays L. (corn), Musaceae (banana/bakove) and 
Ipomoea batatas (sweet potato) are planted. On the 12th or 15th of March, Oryza (rice) is 
planted, and afterwards Alocasia/Colocasia (Tayer) is planted. Cecropiaceae and Heliconia 
species grow in or near plantations as weeds. 
 



 
Figure S1 Map showing the sampling sites analysed in this study (near Botopasi, Suriname). 
Sites are plotted on a map showing the distribution of shifting (“National Land Monitoring 
System of Suriname,” 2016). 
 



Figure S2: Calibrated radiocarbon date of a charcoal fragment collected from an in-situ 

assemblage of soft paste earthenware potsherds inside one of the excavated units (Unit 3F 10-

20cm depth) at the Beng Tapu archaeological site.  



Figure S3: Calibrated radiocarbon date of soil core BT1 at depth 0-10cm.  



 
Figure S4: Detrended Correspondence Analysis (DCA) of phytolith percentage data from all 

the sampled sites, coloured by depth. Phytolith names correspond to Appendix S1: Table S2.  

 



Table S1: Sampling sites, their current land use and coordinates 

Site name  Land use? Latitude Longitude 
G1 (Garden) Managed 4.220633 -55.44375 
P1-2 (Plantation) Managed 4.22675 -55.444233 
P3 (Plantation) Managed 4.227033 -55.44375 
A1 (Abandoned field) Formerly managed 4.229183 -55.44355 
A2 (Abandoned field) Formerly managed 4.218317 -55.430683 
BT1 (Archeological 
site) 

Formerly managed 4.2313 -55.443283 

BT2 (Archeological 
site) 

Formerly managed 4.231417 -55.443 

Pf1 (Forested) Unmanaged 4.222817 -55.447733 
F5 (Forested) Unmanaged 4.219733 -55.457133 
F4 (Forested) Unmanaged 4.21495 -55.474967 
F3 (Forested) Unmanaged 4.213083 -55.484317 
F2 (Forested) Unmanaged 4.2093 -55.494817 
F6 (Forested) Unmanaged 4.21765 -55.410033 
Pf2 (Forested) Unmanaged 4.218783 -55.403433 
F7 (Forested) Unmanaged 4.224467 -55.389717 
F8 (Forested) Unmanaged 4.2255 -55.376983 
F1 (Forested) Unmanaged 4.205633 -55.517967 

 



Table S2: Phytolith morphotypes used in the data analyses, their corresponding plant taxa 
and literature source 

Phytolith 
group 

Phytolith Morphotype Taxonomic group Literature 

Rugose rugose SPH_ECH >10µm and 
<10µm and ornate-rugose 
SPH_ECH <10µm and 
>10µm 

Chrysobalanaceae, 
Boraginaceae, 
Burseraceae, 
Malvaceae, Proteaceae, 
Lecythidaceae, 
Dichapetalaceae, 
Dilleniaceae, 
Moraceae, Ulmaceae  

(Piperno, 
2006; Piperno 
and 
McMichael, 
2020) 

Ornate ornate SPH_ECHs <10µm 
and >10µm, granulate 
SPH_ECHs <10µm and 
>10µm 

Acanthaceae, 
Boraginaceae, 
Burseraceae, 
Lecythidaceae, 
Dichapetalaceae, 
Dilleniaceae, 
Moraceae, Ulmaceae, 
Apocynaceae, 
Violaceae, 
Vochysiaceae 

(Piperno, 
2006; Piperno 
and 
McMichael, 
2020) 

Nodular nodular SPH_ECHs <10µm 
and >10µm 

Malvaceae (formerly 
Bombaceae), 
Zingiberales 

(Collura and 
Neumann, 
2017; 
Piperno, 
2006; 
Watling et al., 
2020) 

Other woody ellipsoidal shapes with 
various textures, SPH_ECH 
shapes with echinate-
verrucate, few spines and 
other textures 

 
(Collura and 
Neumann, 
2017; 
Neumann et 
al., 2019; 
Piperno, 
2006) 

SPH_ECH SPH_ECH echinate <15µm 
and >15µm, ellipsoidal 
echinate <12µm and >12µm 

Euterpe, Oenocarpus, 
Attalea, Hyospathe 
elegans and Cocos 
nucifera 

(Morcote-
Ríos et al., 
2016; 
Witteveen et 
al., 2022) 

SPH_SYM SPH_ECH symmetrical 
<15µm and >15µm 

Euterpe, Oenocarpus, 
Cocos nucifera, 
Mauritia flexuosa, 
Hyospathe elegans 

(Witteveen et 
al., 2022) 

Conical Conical few circular >12µm, 
conical few oblong >12µm, 
conical few <12µm, conical 
few <9µm, conical echinate, 

Astrocaryum and 
Bactris  

(Huisman et 
al., 2018; 
Witteveen et 
al., 2022) 



conical echinate 7-9 
projections, conical tabular  
SPH_ECH echinate >15 µm 
(SPH_ECH>15µm) 

Attalea (Witteveen et 
al., 2022)  

SPH_ECH tuberculate >15 
µm  
(SPH_TUB>15µm) 

Attalea and 
Oenocarpus 

(Witteveen et 
al., 2022) 

Druses Druses Cannaceae, Costaceae, 
Marantaceae, 
Strelitziaceae 

(Chen and 
Smith, 2013) 

Knobby Knobby Heliconiaceae, 
Marantaceae 

(Chen and 
Smith, 2013)  

T1 trough Heliconia (Chen and 
Smith, 2013; 
Yost, 2011)  

T2 trough Musaceae (Chen and 
Smith, 2013) 

Zingiberales Hat-shaped <13 µm, unknown 
morphotypes similar to Chen 
and Smith, 2013 

Zingiberaceae (Chen and 
Smith, 2013) 

Cyperaceae Polygonal shape, pappillate 
shape 

Cyperaceae (Piperno, 
2006) 

Poaceae Cross 1, Cross, Bilobate, 
Rondel, Other grass, 
Panicoideae, Bambusoideae, 
Chloridoideae, Pharoideae, 
Pooideae, Oryzoideae (see 
rows below) 

Poaceae (Morcote-
Ríos et al., 
2015; 
Piperno, 
2006) 

Panicoideae Symmetrical polylobate, 
asymmetrical polylobate, 
cross 2, cross 5/6, cross 7 

Panicoideae (Morcote-
Ríos et al., 
2015; 
Piperno, 
2006) 

Bambusoideae Tall saddle, collapsed saddle, 
other bambusoideae, cross3,  

Bambusoideae (Morcote-
Ríos et al., 
2015; 
Piperno, 
2006) 

Chloridoideae Squat saddles Chloridoideae (Morcote-
Ríos et al., 
2015; 
Piperno, 
2006) 

Pharoideae Pharoideae squared shapes Pharoideae (Morcote-
Ríos et al., 
2015; 
Piperno, 
2006) 



Pooideae Wavy trapezoids Pooideae (Piperno, 
2006) 

Oryzoideae Scooped crosses and bilobates Oryzoideae (Piperno, 
2006)  

Cross 1>21 µm, ruffle-top 
rondels 

Zea mais (Iriarte, 2003; 
Piperno, 
2006)  

Cross 1 <21 µm Panicoideae (Morcote-
Ríos et al., 
2015; 
Piperno, 
2006) 

Asteraceae Perforated plates Asteraceae (Piperno, 
2006) 

Commelinaceae Seed phytoliths Commelinaceae (Eichhorn et 
al., 2010) 

 



Table S3: Radiocarbon dating results (uncalibrated and calibrated age ranges and 1 sigma 
errors) 

Location Depth 
(cm) 

Material 14C 
Age 
(BP) 

1 sigma 
error 

pMC 1 sigma 
error 
(pMC) 

Calibrated 
Age Range 
(95% 
probability, 
AD/BC) 

F3 20 charcoal 1756 15 80.36 0.15 244-347 
A1 0 charcoal 66 0 116.51 0.21 1989.5 - 

1990.5 
C 0 charcoal 66 0 105.29 0.22 1956.5-2010.5 
BT1 10 charcoal 190 20 97.66 0.24 1661-1950  
BT1 20 charcoal 854 21 91.77 0.24 1161-1256 
BT1 30 charcoal 690 21 89.92 0.23 1277-1381 
BT2 40 charcoal 2029 26 77.68 0.25 96 BC – 62 

AD 
A2 0 charcoal 66 0 115.62 0.24 1958.5 - 

1990.5 
F6 0 charcoal 66 0 116.95 0.21 1958.5 - 

1990.5 
F7 20 charcoal 1230 27 85.80 0.29 686– 882 
F7 40 charcoal 1154 17 77.68 0.18 776-974 
F8 20 charcoal 1625 28 81.69 0.28 406 – 538 
Unit 3F, 
inside 
ceramics 

10-20 
cm 
level 

Charcoal 147 21 98.19 0.26 1670 – 1945  

 



Table S4: The number of small, medium, large and extra large CROSS 1 phytoliths for each 
sample that contained CROSS 1 phytoliths. 
Distanc
e to 
Beng 
Tapu 
(km) 

Site_name Depth_cm Small 
CROSS 1 
(<11.4 
µm) 

Medium 
CROSS 1 
(11.4 – 16 
µm) 

Large 
CROSS 1 
(16-21 
µm) 

Extra large 
CROSS 1 
(Maize) 
>21 µm 

0 BT2 0 6 7 1 1 
0 BT2 10 5 

   

0 BT2 40 6 7 
  

0 BT2 50 3 1 
 

1 
0 BT2 60 3 

   

0 BT2 70 2 1 1 
 

0 BT2 30 2 
   

0 BT2 20 22 12 2 
 

0 BT2 80 2 
   

0 BT1 10 8 2 
  

0 BT1 0 0 3 
  

0 BT1 20 9 2 
  

0 BT1 40 4 4 
  

0 BT1 50 1 
   

0.25 A1 10 14 9 
  

0.25 A1 0 39 10 
  

0.25 A1 40 2 
   

0.25 A1 50 1 1 
  

0.25 A1 20 
 

1 
  

0.25 A1 30 1 
   

0.5 C 0 12 17 4 2 
0.5 C 10 7 2 

  

0.5 C 20 
 

1 
  

0.5 C 30 3 5 
  

0.5 C 40 1 
   

0.5 C 50 2 1 
  

0.5 C 60 
 

1 
  

1 Pf1 40 2 3 
 

1 
1 Pf1 20 10 3 3 

 

1 Pf1 60 1 
   

1 Pf1 80 1 
   

1 Pf1 30 13 4 1 
 

1 A2 0 3 
   

1 A2 10 3 2 
  

1 A2 20 1 
   

1 A2 30 
 

1 
  



1 A2 40 1 1 
  

1 A2 50 1 1 1 
 

1 A2 60 12 10 1 
 

1 A2 70 2 
   

1 A2 80 
 

1 
  

2 F5 0 1 
   

2 F5 40 1 
   

2 F5 30 3 5 1 
 

2 F6 0 5 3 1 
 

2 F6 10 18 5 2 
 

2 F6 20 5 1 
  

2 F6 40 1 
   

2 F6 50 1 
   

2 F4 20 
  

1 
 

2 F4 70 1 
   

2 F4 60 
 

1 
  

5 Pf2 0 1 
   

5 Pf2 10 1 
   

6 F3 10 1 
   

6 F3 20 6 5 
  

6 F7 20 5 10 
  

6 F7 40 1 
   

6 F7 50 
 

1 1 
 

6 F7 60 1 
   

8 F8 10 1 
 

1 
 

8 F8 20 
 

1 
  

8 F8 30 2 
   

8 F8 40 6 
   

8 F8 60 2 1 
  

10 F1 40 1 
   

 



Table S5: Results from figure 3a, showing for each soil core the magnitude of change (based 
on the maximum – minimum abundance) and the trend of change (based on the surface - 
basal abundance) for morphotypes Rugose, Ornate, SPH_ECH, Conical and Poaceae. Rows 
are ordered by ‘Magnitude of change’. 
Soil 
core 

Phytolith_morphotype Magnitude of 
change  

Trend of 
change 

BT1 Rugose 61.83 -58.80 
F7 Rugose 58.28 -57.64 
F8 Rugose 53.84 -52.63 
A1 Rugose 53.38 -43.16 
BT2 Rugose 46.35 -44.58 
F4 Rugose 45.50 -44.99 
F5 Rugose 41.98 -35.17 
F1 Rugose 41.73 -41.73 
A2 Rugose 40.68 -35.61 
Pf1 Rugose 39.80 -39.07 
F3 Rugose 35.30 -28.65 
F4 Ornate 27.35 27.35 
BT2 SPH_ECH 27.30 18.96 
F6 Rugose 26.21 -18.17 
C Rugose 25.07 -22.39 
C Poaceae 24.72 21.29 
Pf1 SPH_ECH 22.95 21.92 
F8 Ornate 22.86 15.77 
F2 Rugose 22.21 -18.42 
BT2 Ornate 21.01 0.35 
F7 Ornate 20.07 10.27 
F1 Ornate 19.95 19.95 
F6 SPH_ECH 19.09 -1.01 
F3 Ornate 17.58 17.24 
F7 Conical 15.26 10.27 
F5 Conical 14.63 8.36 
A1 Conical 14.50 14.50 
A2 Poaceae 14.30 7.84 
F5 Ornate 14.20 14.20 
A2 Ornate 14.01 2.51 
Pf2 SPH_ECH 13.50 -3.64 
BT1 Ornate 13.21 10.29 
F6 Ornate 12.87 1.06 
BT1 SPH_ECH 12.74 11.47 
A1 Ornate 12.61 2.53 
F3 Conical 12.57 12.57 
A2 SPH_ECH 12.25 8.00 
A1 SPH_ECH 11.85 11.85 
F6 Conical 11.53 8.25 



F8 SPH_ECH 11.46 0.59 
A2 Conical 11.39 4.05 
F7 SPH_ECH 10.55 7.48 
F8 Conical 10.46 5.43 
F8 Poaceae 9.64 0.08 
C Conical 9.44 0.68 
F2 Ornate 8.84 7.72 
F7 Poaceae 8.50 1.69 
C SPH_ECH 8.14 -5.14 
F2 Conical 7.94 4.81 
Pf1 Ornate 7.34 5.66 
Pf2 Ornate 7.08 1.91 
Pf2 Rugose 7.05 -4.76 
BT2 Conical 6.55 2.98 
F1 Conical 6.44 3.50 
F5 SPH_ECH 6.24 0.53 
Pf1 Conical 6.12 6.12 
C Ornate 5.45 -1.34 
F1 SPH_ECH 5.07 2.32 
F4 Conical 4.40 3.98 
F3 SPH_ECH 3.79 1.98 
F2 SPH_ECH 3.78 2.28 
BT1 Poaceae 3.59 2.96 
BT2 Poaceae 3.59 2.83 
Pf2 Conical 3.43 -1.09 
F6 Poaceae 3.34 -2.52 
F4 SPH_ECH 3.23 2.46 
A1 Poaceae 3.21 3.21 
Pf1 Poaceae 1.83 0.31 
BT1 Conical 1.70 1.46 
F3 Poaceae 1.55 -1.55 
F4 Poaceae 1.30 1.10 
F5 Poaceae 1.27 1.05 
Pf2 Poaceae 1.26 -0.20 
F1 Poaceae 0.83 0.25 
F2 Poaceae 0.65 0.43 

 



References 
Budelman, A., Ketelaars, J.J.M.H., 1974. Een studie van het traditionele landbouwsysteem 

onder de boslandcreolen. 
Chen, S.T., Smith, S.Y., 2013. Phytolith variability in Zingiberales: a tool for the 

reconstruction of past tropical vegetation. Palaeogeogr. Palaeoclimatol. Palaeoecol. 370, 
1–12. 

Collura, L.V., Neumann, K., 2017. Wood and bark phytoliths of West African woody plants. 
Quat. Int. 434, 142–159. https://doi.org/10.1016/j.quaint.2015.12.070 

Eichhorn, B., Neumann, K., Garnier, A., 2010. Seed phytoliths in West African 
Commelinaceae and their potential for palaeoecological studies. Palaeogeogr. 
Palaeoclimatol. Palaeoecol. 298, 300–310. 

Fleskens, L., Jorritsma, F., 2010. A behavioral change perspective of Maroon soil fertility 
management in traditional shifting cultivation in Suriname. Hum. Ecol. 38, 217–236. 

Hoffman, B., 2009. Drums and arrows: ethnobotanical classification and use of tropical forest 
plants by a Maroon and Amerindian community in Suriname, with implications for 
biocultural conservation. 

Huisman, S.N., Raczka, M.F., McMichael, C.N.H., 2018. Palm phytoliths of mid-elevation 
Andean forests. Front. Ecol. Evol. 6, 1–8. https://doi.org/10.3389/fevo.2018.00193 

Iriarte, J., 2003. Assessing the feasibility of identifying maize through the analysis of cross-
shaped size and three-dimentional morphology of phytoliths in the grasslands of 
southeastern South America. J. Archaeol. Sci. 30, 1085–1094. 
https://doi.org/10.1016/S0305-4403(02)00164-4 

Morcote-Ríos, G., Bernal, R., Raz, L., 2016. Phytoliths as a tool for archaeobotanical, 
palaeobotanical and palaeoecological studies in Amazonian palms. Bot. J. Linn. Soc. 
182, 348–360. https://doi.org/10.1111/boj.12438 

Morcote-Ríos, G., Giraldo-Cañas, D., Raz, L., 2015. Catálogo ilustrado de fitolitos 
contemporáneos con énfasis arqueológico y paleoecológico I. Gramíneas amazónicas de 
Colombia. Illustrated Catalogue of Contemporary Phytoliths for Archaeology and 
Paleoecology I. Amazonian Grasses of Colombia. 

National Land Monitoring System of Suriname [WWW Document], 2016. . Geoportal, 
SLMS. URL https://www.gonini.org (accessed 9.24.22). 

Neumann, K., Strömberg, C.A.E., Ball, T., Albert, R.M., Vrydaghs, L., Cummings, L.S., 
2019. International Code for Phytolith Nomenclature (ICPN) 2.0. Ann. Bot. 124, 189–
199. https://doi.org/10.1093/aob/mcz064 

Piperno, D.R., 2006. Phytoliths: a comprehensive guide for archaeologists and 
paleoecologists. Rowman Altamira. 

Piperno, D.R., McMichael, C., 2020. Phytoliths in modern plants from amazonia and the 
neotropics at large: Implications for vegetation history reconstruction. Quat. Int. 565, 
54–74. https://doi.org/10.1016/j.quaint.2020.10.043 

Price, R., 2011. Rainforest warriors: human rights on trial. University of Pennsylvania Press. 
Price, R., 1991. Subsistence on the plantation periphery: Crops, cooking, and labour among 

eighteenth-century Suriname maroons. Slavery Abolit. 12, 107–127. 
van Andel, T.R., Ruysschaert, S., 2014. Medicinale en rituele planten van Suriname. LM 

Publishers. 
van Andel, T.R., van der Velden, A., Reijers, M., 2016. The ‘Botanical Gardens of the 

Dispossessed’revisited: richness and significance of Old World crops grown by 
Suriname Maroons. Genet. Resour. Crop Evol. 63, 695–710. 

Watling, J., Castro, M.T., Simon, M.F., Rodrigues, F.O., Brilhante de Medeiros, M., De 
Oliveira, P.E., Neves, E.G., 2020. Phytoliths from native plants and surface soils from 
the Upper Madeira river, SW Amazonia, and their potential for paleoecological 



reconstruction. Quat. Int. https://doi.org/10.1016/j.quaint.2020.03.045 
Witteveen, N.H., Hobus, C.E.M., Philip, A., Piperno, D.R., McMichael, C.N.H., 2022. The 

variability of Amazonian palm phytoliths. Rev. Palaeobot. Palynol. 300, 104613. 
https://doi.org/https://doi.org/10.1016/j.revpalbo.2022.104613 

Yost, C., 2011. The Calathea allouia (Marantaceae) and Commelinaceae conundrum: the 
search for diagnostic phytoliths, in: 8th International Meeting on Phytolith 
ResearchEstes Park, Colorado. 

 



<<

  /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



