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The present study was conducted to examine the rege-
neration pattern in 72 random plots of six tropical 
forest sites of Rajaji Tiger Reserve, Uttarakhand,  
India. The population structure of the forest was de-
termined through density of seedlings, saplings and 
trees from the sampling quadrat. Based on individual 
density of seedling, sapling and adult, the regeneration 
potential of the species was determined. A total of 58 
tree species under 50 genera belonging to 30 families 
were recorded in the forest. The overall density 
ranged from 1525 to 6600 ind/ha and the total basal 
area ranged from 0.577 to 46.81 m2/ha in case of trees 
and saplings, whereas for seedlings, the value ranged 
from 511.96 to 1221 cm2/ha. The good regeneration 
pattern of tree species varied from 12.12% to 31.575%, 
fair regeneration pattern from 12.12% to 31.57%, 
new regeneration from 5.26% to 39.13%, poor rege-
neration from 0% to 10.52%, and no regeneration of 
trees from 15.78% to 42.42%. Inadequate regenera-
tion status and population structure of tree species 
like Shorea robusta, Careya arborea, Ficus auriculata 
were observed which could be due to looping, scrap-
ing, grazing and trampling. Anthropogenic distur-
bances have resulted in the population decline of tree 
species which may lead to many species becoming  
endangered, rare and threatened. Therefore, proper 
management and conservation initiatives with active 
involvement of the locals must be taken to protect the 
tropical forest sites of the Reserve. 
 
Keywords: Population structure, natural regeneration, 
saplings, seedlings, Tiger reserve, trees, tropical forest. 
 
THE tropical forest biomes cover about 6 million km2 of 
the earth’s surface with the tropical rainforest, dry deci-
duous and savannah. About 50% of the total plant species 
grow in these tropical forests1. The tropical moist deci-
duous forests are found throughout India, except in the 
northwestern and western regions of the country. These 
forests are more pronounced in regions which receive 
rainfall in the range 100–200 cm. They are found in the 
North East states of the country and in the foothills of the 
Himalaya, and are succeeded by wet temperate forests  
between altitudes 1000 and 2000 m. In NE India and the 
hilly areas of Uttarakhand and West Bengal, these forest 
mainly comprise of Tectona grandis, Shorea robusta,
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Table 1. Phytosociological attributes of different sites 

Parameter LS KR KB SF GS KS 
 

Shannon–Weaver index  
 Tree 1.59 2.16 1.35 2.51 1.46 2.06 
 Sapling  2.08 1.26 1.77 2.40 1.72 1.86 
 Seedling 2.78 2.33 1.68 2.40 2.34 2.19 
Simpson index       
 Tree  0.39 0.24 0.45 0.09 0.44 0.20 
 Sapling  0.14 0.50 0.21 0.11 0.26 0.27 
 Seedling  0.15 0.12 0.32 0.09 0.11 0.16 
Margalef richness index 
 Tree 3.51 4.90 2.58 3.73 3.62 3.49 
 Sapling  2.53 2.47 2.19 3.17 1.87 2.65 
 Seedling  2.36 2.55 2.51 2.56 3.09 2.68 
Jaccard index (evenness)        
 Tree 0.55 0.69 0.51 0.689 0.51 0.85 
 Sapling 0.84 0.48 0.77 0.86 0.75 0.73 
 Seedling 1.08 0.86 0.62 0.91 0.80 0.81 
Total basal cover       
 Tree (m2/ha)  20.05 3.61 46.81 8.59 18.90 5.36 
 Sapling (m2/ha) 0.92 1.20 39.24 0.59 0.59 0.58 
 Seedling (cm2/ha) 511.96 1091.30 543.14 1221.82 533.32 589.0 

LS, Lalsroth; KR, Kodiya ridge; KB, Kodiya belt 6–8; SF, Sofuti; GS, Ghasiramsroth; KS, Kharastroth. 
 
 
 

Figure 1. Map of Uttarakhand, India, showing the Chilla Forest 
Range of Rajaji Tiger Reserve. 
 
 
Dalbergia sissoo, Phyllanthus emblica, etc. In the present 
study, we have focused on the regeneration potential 
among six tropical forest sites of the Chilla Range, Rajaji 
Tiger Reserve (RTR), Uttarakhand, India. 
 The present study was carried out in the six forest sites 
at different altitudes namely Lalsroth (378.6 m), Kodiya 
ridge (350 m), Kodiyabelt 6–8 (458.1 m), Sofuti 
(482.7 m), Ghasiramsroath (304 m), Kharasroth (318 m) 
of Chilla Forest Range, RTR (29°15′–30°31′N, 77°52′–
78°22′E, altitude 250–1100 m amsl). The Chilla Forest 
Range lies to the east of River Ganga, and comes under 
the Garhwal Forest Division. The elevation lies between 

302 and 1000 m amsl. The vegetation of RTR is represen-
ted with extensive stands of several forest types like 
mixed forest, pine forest, grassy pasture land and broad-
leaf forest. The dominant plant species are S. robusta, D. 
sissoo, Cassia fistula, Terminalia bellerica, Acacia cate-
chu, Mallotus philippensis, Listea chinensis, Ficus beng-
halensis, Adina cordifolia at lower elevations of the 
Reserve, while the high-altitude region is dominated by 
Pinus roxburghii, Celtis australis and M. philippensis2,3. 
 The stratified quadrat method was used to study the  
regeneration potential of tree species occurring in each 
forest site. In each site, 12 quadrats (total 72 quadrats) of 
20 × 20 m2 were laid randomly for tree species. In order 
to determine the population structure of the forest and to 
observe the regeneration pattern of tree species, the trees 
were measured for CBH (circumference at breast height, 
1.37 m) with a girthing tape. Further, they were classified 
as seedlings, saplings and trees classes4. The regeneration 
status of the species was determined on the basis of popu-
lation size of seedlings, saplings and trees5. Specimens 
were collected and herbarium of each species was  
prepared by following the method of Jain and Rao6 and 
further confirmed by the Botanical Survey of India,  
Dehradun. Diversity indices were calculated for each forest 
site7–10. The individual rarefaction curve was constructed 
using PAST software, version 3.14 on the basis of the 
number of individual trees, saplings and seedlings in all 
the sites (Figure 1). 
 The studied subtropical moist deciduous forest is dom-
inated by many species like S. robusta, Holoptelea inte-
grifolia, D. sissoo and M. philippensis. All the sites 
showed differences in terms of various forest structural 
attributes such as diversity and total basal cover
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Figure 2 a–c. Individual rarefaction curve of (a) trees, (b) saplings, and (c) seedling species among all the study sites (A, Lalsroth;  
B, Kodiya ridge; C, Kodiyabelt 6–8; D, Sofuti; E, Ghasiramsroath, F, Kharasroth).

 
 
(Table 1). In Lalsroth, the density of seedlings was high-
est (4375 ind/ha) followed by trees (3275 ind/ha) and 
sapling (1925 ind/ha). Further, maximum species 
(31.57%) showed good regeneration, followed by 26.31% 
fair, 10.52% poor, and 26.31% no while 5.26% showed 
new regeneration. In Kodia ridge, the density of seedlings 
was highest (6100 ind/ha) followed by saplings 
(4875 ind/ha) and trees (2225 ind/ha). Maximum species 
(42.42%) showed no regeneration, 33.33% showed new 
while 12.12% showed both fair and good regeneration. In  
Kodiyabelt 6–8, the density of seedlings was highest 
(6600 ind/ha) followed by trees (3825 ind/ha) and sapl-
ings (1525 ind/ha). Maximum species showed fair rege-
neration (31.57%) followed by 26.31% new regeneration, 
15.78% each for good and no regeneration, and 10.52% 
showed poor regeneration. In Sofuti, the density was 
highest for seedlings (3975 ind/ha) followed by trees 
(3125 ind/ha) and saplings (2850 ind/ha). The species 
showed 24% fair, no and new regeneration each, whereas 
20% showed good and 8% poor regeneration. In  
Ghasiramsroth, the density of seedlings was highest 
(6025 ind/ha) followed by trees (4775 ind/ha) and sapl-

ings (3050 ind/ha). While 29.16% species showed both 
new and no regeneration, 25% showed fair and 16.66% 
good regeneration. In Kharasroth, the density of seedlings 
was again highest (4600 ind/ha) followed by saplings 
(2300 ind/ha) and trees (1825 ind/ha). Maximum species 
showed new regeneration (39.13%), whereas 21.73% 
showed fair and no regeneration each, followed by 
13.04% good, but only 4.34% species showed poor rege-
neration. The species richness was negatively correlated 
with concentration of dominance (r = –0.19163) and posi-
tively correlated with density (r = 0.151013). Diversity was 
positively correlated with species richness (r = 0.11637), 
but negatively correlated with the density (r = –0.01428). 
On the other hand, density was positively correlated with 
concentration of dominance (r = 0.006711). The longest 
individual rarefaction curve of tree species in the study 
area revealed the highest number of individuals in Sofuti 
(SF) followed by Kodiyabelt 6–8 (KB), Lalsroth (LS), 
Kodiya ridge (KR), Ghasiramsroth (GS) and Kharastroth 
(KS), whereas in saplings the longest individuals rarefac-
tion curve was observed in KR followed by GS, SF,  
KS, LS and KB (Figure 2 a–c). On the other hand for 
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seedlings, the longest individuals rarefaction curve was 
observed in KR followed by KB, GS, KS, LS, SF. 
 Regeneration status of the tree species in a forest is  
estimated on the basis of saplings and seedlings. A large 
number of seedlings, saplings and trees in a forest depicts 
good or satisfactory regeneration, whereas inadequate 
number of saplings and seedlings depicts poor regenera-
tion and complete absence of saplings and seedlings  
depicts no regeneration11. In the present study, the density 
of seedlings ranged from 3975 to 6600 ind/ha and that of 
saplings from 1525 to 4875 ind/ha. These values are 
comparable with those of Gairola et al.12, who studied the 
regeneration pattern of tree species in a moist temperate 
valley of Garhwal Himalaya, India (the values for seedl-
ings ranged from 600 to 30,000 ind/ha and for saplings 
from 96 to 9792 ind/ha). Diversity is regulated by the 
long-term factors such as community stability and evolu-
tionary time as heterogeneity of both macroclimatic and  
microclimatic factors affects diversification among  
different plant communities13. The diversity (Shannon 
Wiener index) of tree species in the study area varied 
from 1.35 (Kodiyabelt 6–8) to 2.51 (Sofuti). These values 
are more or less similar with those reported by earlier 
workers like Ghidiyal et al.14 (1.86–2.73) from the Garh-
wal Forest Division, and Raturi15 (0.78–3.45) from the 
Rudraprayag Forest Division, Uttarakhand. The total bas-
al area (m2/ha) of trees in present study ranged from 3.61 
to 46.81 m2/ha. These values are more or less similar to 
those reported by Raturi15 (3.18–43.62 m2/ha), Lata and 
Bisht16 (13.60–71.25) from different parts of northern  
India. Seedling diversity also favours good regeneration 
status in an area. The good regeneration status in the 
study area was due to the well-established seedling,  
sapling and tree species, which reveals that the future 
communities may be sustained unless there is any major 
environmental interference due to anthropogenic activi-
ties. However, survival, growth and reproduction ability 
of the plant species showing ‘poor’ or ‘no’ regeneration 
 
 

Figure 3. Regeneration (%) shown by all the species along different 
altitudinal gradients. 

may be at risk in future. The sapling diversity ranged 
from 1.26 to 2.40 in the study area. These values are sim-
ilar to those reported by Pant and Samant17 (0.59–2.57) 
from Western Himalaya. Although overall regeneration in 
the study area was fairly high, in Kodiya ridge maximum 
species showed no regeneration. The maximum plant 
species which showed poor and no regeneration in  
Kodiya ridge also showed good and fair regeneration in 
the other sites of the study area. No and poor regeneration 
may be due to anthropogenic activities such as lopping, 
grazing, scraping and trampling. Poor biotic potential of 
tree species may be another reason for bad regeneration 
pattern of species which either effects seed germination 
or fruiting and conversion of seedlings into saplings18. 
Therefore, it is necessary to develop conservation strate-
gies and management plans for maintenance of the spe-
cies in the forest. Further sustainable development as well 
as awareness among the locals are essential for proper 
utilization of forest resources. 
 The present study reveals that overall regeneration pat-
tern is fairly good due to ample number of seedlings, but 
in some areas of the forest there is poor regeneration pat-
tern of species which could be due to various anthropo-
genic activities of the past. So it is necessary to give 
sufficient time to reduce the forest pressure. Further, 
seedlings and saplings need time to establish and reach 
the mature stage. Closing the open sites for local residing 
communities of the RTR would be best strategies to pro-
vide vegetation regeneration. Enrichment planting in the 
closed compartment of the forest with useful species will 
also favour best regeneration of species in the area. Fur-
ther, the baseline information obtained from the present 
study suggests that there is a need to formulate conserva-
tion plans and their implementation in all the studied 
zones of RTR having poor regeneration.  
 
 

1. Mayaux, P., Holmgren, P., Achard, F., Eva, H., Stibig, H. J. and 
Branthomme, A., Tropical forest cover change in the 1990s and 
options for future monitoring. Philos. Trans. R. Soc. London, Ser. 
B, 2005, 360(1454), 373–384. 

2. Akash, N. and Bhandari, B. S., Tree diversity, stand structure and 
community composition in tropical forest of Rajaji Tiger Reserve, 
northern India. J. App. Natl. Sci., 2018, 10(3), 945–953. 

3. Akash, N. and Bhandari, B. S., A community analysis of woody 
species in tropical forest of Rajaji Tiger Reserve. Environ. Ecol., 
2019, 37(1), 48–55. 

4. Good, N. F. and Good, R. E., Population dynamics of tree seed-
lings and saplings in a mature eastern hardwood forest. Bull. Torr. 
Bot. Club, 1972, 50, 172–178. 

5. Shaanker, U., A case of high tree diversity in Sal (Shorea robusta) 
dominant lowland forest of Eastern Himalaya: floristic composi-
tion regeneration and conservation. Curr. Sci., 2001, 81, 776– 
786.  

6. Jain, S. K. and Rao, R. R., A Handbook of Field and Herbarium 
Methods, Today and Tomorrow’s Printers and Publishers, New 
Delhi, 1976.  

7. Shannon, C. E. and Weiner, W., The Mathematical Theory of 
Communication, University of Illinois Press, Urbana, USA, 1963. 

8. Simpson, E. H., Measurement of diversity. Nature, 1949, 163,  
1–688. 



RESEARCH COMMUNICATIONS 
 

CURRENT SCIENCE, VOL. 119, NO. 12, 25 DECEMBER 2020 2023

9. Pielou, E. C., Species-diversity and pattern-diversity in the study 
of ecological succession. J. Theor. Biol., 1966, 10(2), 370– 
383. 

10. Margalef, R., Perspective in Ecological Theory, University of  
Chicago Press, Chicago, USA, 1958. 

11. Saxena, A. K. and Singh, J. S., Tree population structure of certain 
Himalayan forest associations and implications concerning their 
future composition. Vegetation, 1984, 58, 61–69. 

12. Gairola, S., Sharma, C. M., Ghildiyal, S. K. and Suyal, S., Rege-
neration dynamics of dominant tree species along an altitudinal 
gradient in moist temperate valley slopes of the Garhwal Hima-
laya. J. For. Res., 2012, 23(1), 53–63. 

13. Verma, R. K., Kapoor, K. S., Subramani, S. P. and Rawat, R. S., 
Evaluation of plant diversity and soil quality under plantation 
raised in surface mined areas. Int. J. For., 2004, 27(2), 227– 
233. 

14. Ghildiyal, S., Baduni, N. P., Khanduri, V. P. and Sharma, C. M., 
Community structure and composition of oak forests along altitu-
dinal gradient in Garhwal Himalaya. Indian J. For., 1998, 21(3), 
242–247. 

15. Raturi, G. P., Forest community structure along an altitudinal  
gradient of district Rudraprayag of Garhwal Himalaya, India. 
Ecology, 2012, 2(3), 76–84.  

16. Lata, K. and Bisht, N. S., Quantitative analysis and regeneration 
potential of moist temperate forest in Garhwal Himalayas. Indian 
J. For, 1991, 14(2), 98–106.  

17. Pant, S. and Samant, S. S., Diversity and regeneration status of 
tree species in Khokhan Wildlife Sanctuary, North-Western Hima-
laya. Trop. Ecol., 2012, 53(3), 317–331. 

18. Sarkar, M. and Devi, A., Assessment of diversity, population 
structure and regeneration status of tree species in Hollongapar 
Gibbon Wildlife Sanctuary, Assam, Northeast India. Trop. Plant 
Res., 2014, 1(2), 26–36. 

 
ACKNOWLEDGEMENT. We thank the Director and forest guards of 
Rajaji Tiger Reserve, Uttarakhand for their help during the fieldwork. 
 
Received 5 February 2018; revised accepted 10 September 2020 
 
doi: 10.18520/cs/v119/i12/2019-2023 

 

 
 
 



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


