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Abstract: Eighty–four species of macrophytes belonging to 73 genera and 34 families were recorded from 
the riverine beds of six major rivers (Dwarkeswar, Kansai, Keleghai, Rupnarayan, Shilabati and 
Subarnarekha) of South West Bengal from March 2001 to February 2002. Physicochemical parameters of 
water and soil of different study sites were estimated. Seasonal distributional patterns of different categories 
of vegetation (terrestrial, semiaquatic and aquatic)  were studied along with the seasonal fluctuation of major 
ecological variables. Result on similarity indices showed that river Rupnarayan considerably differs from 
other rivers in terms of species composition and abundance of macrophytes. 

Resumen: Ochenta y cuatro especies de macrofitas pertenecientes a 73 géneros y 34 familias fueron 
registradas en los lechos ribereños de seis ríos principales (Dwarkeswar, Kansai, Keleghai, Rupnarayan, 
Shilabati y Subarnarekha) del sur de Bengala Occidental, entre marzo de 2001 y febrero de 2002. Se 
estimaron los parámetros fisicoquímicos del agua y el suelo en diferentes sitios de estudio. Se estudiaron los 
patrones estacionales de distribución de diferentes categorías de vegetación (terrestre, semiacuática  y 
acuática) junto con la fluctuación estacional de las variables ecológicas principales. Los resultados de los 
índices de similitud mostraron que el río Rupnarayan difiere considerablemente de los otros ríos en términos 
de la composición de especies y la abundancia de macrofitas. 

Resumo: Oitenta e quatro espécies de macrófitas pertencentes a 73 géneros e 34 famílias foram 
registados em leitos ribeirinhos de seis maiores rios (Dwarkeswar, Kansai, Kaleghai, Rupnarayan, Shilabati 
e Subarnarekha) do sudoeste de Bengala entre Março de 20001 e Fevereiro de 2002. Os parâmetros físico–
químicos da água e do solo das diferentes estações de estudo foram estimados. Os padrões de distribuição 
sazonal das diferentes categorias de vegetação (terrestre, semi–aquática e aquática) foram estudados ao longo 
da flutuação sazonal das principais variáveis ecológicas. Os resultados dos índices de semelhança mostraram 
que o rio Rupnarayan difere consideravelmente dos outros rios em termos da composição das espécies e 
abundância das macrófitas. 
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Introduction 

Aquatic and semiaquatic macrophytes play an 
important role in maintaining the riverine 
ecosystem. Although several studies  have been 
done on macrophytic diversity in different lentic 
fresh water bodies of India (Billore & Vyas 1981; 
Dey & Kar 1989;  Kar & Barbhuiya 2001; Unni 
1971), in riverine or lotic system, such works are 
very scanty (Chavan & Sabnis 1961; Gopal 1990; 
Gopal & Chamanlal 1991; Gopal & Zutshi 1998). 
The growth, propagation and abundance of aquatic 
and semiaquatic macrophytes along with other 
hydrophilic terrestrial vegetations during  
different seasons help enhancement of biodiversity 
and influence their distribution pattern . The 

present paper elucidates the species composition 
and seasonal distribution of various macrophytic 
vegetations growing on river beds of six fresh 
water rivers of South West Bengal, India, 
highlighting soil and water qualities of these 
aquatic environments. 

Materials and methods 

 The present investigation has been conducted 
during March 2001–February 2002 in 19 sampling 
sites (S1–S19) covering six rivers of South West 
Bengal  of which 6 on Dwarkeswar, 3 on Kansai, 2 
on Keleghai, 2 on Rupnarayan, 3 on Shilabati and 
3 on Subarnarekha river (Fig. 1). 
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Table  1. Seasonal and habitat wise occurrence 
of plant species in six rivers.   

Terrestrial Aquatic  
River species  species 

Semi 
aquatic 
species 

Total 

Dwarkeswar      
 M 31 7 13 51 
 PoM 6 0 3 9 
 PrM 0 0 0 0 
 PoM-M 11 3 0 14 
 PrM-M 3 1 0 4 
 PrM-M-PoM 0 0 1 1 
 Total 51 11 17 79 

Shilabati      
 M 29 6 14 49 
 PoM 6 0 3 9 
 PrM 0 0 0 0 
 PoM-M 12 2 0 14 
 PrM-M 4 1 0 5 
 PrM-M-PoM 0 0 1 1 
 Total 51 9 18 78 

Rupnarayan      
 M 9 3 8 20 
 PoM 4 0 2 6 
 PrM 0 0 0 0 
 PoM-M 5 2 0 7 
 PrM-M 2 0 0 2 
 PrM-M-PoM 0 0 1 1 
 Total 20 5 11 36 

Kansai      
 M 29 7 14 50 
 PoM 5 0 3 8 
 PrM 0 0 0 0 
 PoM-M 12 3 0 15 
 PrM-M 5 1 0 6 
 PrM-M-PoM 0 0 1 1 
 Total 51 11 18 80 

Keleghai      
 M 21 6 10 37 
 PoM 5 0 3 8 
 PrM 0 0 0 0 
 PoM-M 10 1 0 11 
 PrM-M 1 0 0 1 
 PrM-M-PoM 0 0 1 1 
 Total 37 7 14 58 

Subarnarekha     
 M 28 7 14 49 
 PoM 7 0 3 10 
 PrM 0 0 0 0 
 PoM-M 9 2 0 11 
 PrM-M 8 1 0 9 
 PrM-M-PoM 0 0 1 1 
 Total 52 10 18 80 

 
 
Fig. 1. Map showing the study sites (S1–S19) along major
rivers of South West Bengal; River Dwarkeswar: S1–
Rajagram, S2–Ktherdanga, S3–Ekteswar, S4–Chandur, S5–
Kalipur, S6–Dingdubi More; River Shilabati: S7–Garbeta,
S8–Ghatal, S9–Bandar, River Rupnarayan: S10–Natunbazar,
S11–Denan; River Kansai: S12–Midnapore, S13–Gokulpur,
S14–Khirai; River Keleghai: S15–Dehati, S16–Khakurda;
River Subarnarekha: S17–Gopiballavpur, S18–Rohini, S19–
sonakonia. 

Macrophytes were collected from the main 
flow of water to the top of the banks of the river–
the length of which from main riverine course vary 
from 50 meters to 100 meters based on water 
volume. Investigations were made at monthly 
interval through three seasons viz. Pre monsoon 
(PrM; March–June), Monsoon (M; July–October), 
and Post monsoon (PoM; November–February). All 
the macrophytic vegetations were grouped into 
three categories viz. aquatic (A), semiaquatic (SA) 
and terrestrial (T). The last category often 
intermingles with aquatic and semiaquatic 
vegetation during short duration of a year. 
Coefficient of similarity among different categories 
viz. aquatic (A), semiaquatic (SA) and terrestrial 
(T) plants of six rivers was calculated using the 
Sorensen Similarity Index (SSI) – 

 

100
BA

C2SSI ×
+

=  

where, C = Common species from two sites 
      A = Total number of species from 1st   site 
      B = Total number of species from 2nd site. 
Major water quality parameters (pH, 

temperature, dissolved oxygen, light penetration, 
conductivity, hardness, COD, BOD etc.) and soil 
parameters (texture, organic carbon, pH etc.) have 
been analyzed by following standard methods 
(APHA 1995; Jackson 1971; Trivedy & Goel 1984). 
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The physicochemical parameters recorded from 
each of the study sites were averaged monthly for 
each river and ultimately presented seasonally.  

Identification of plants were made in consul-
tation with standard literatures, monographs and 
relevant floras.  

Results and discussion 

All total 84 macrophytic species belonging to 
73 genera and 34 families were observed during 
the study period. Among these, 55 terrestrial 
plants species belonging to 48 genera and 25 
families, 11 aquatic plant species belonging to 9 
genera and 8 families and 18 semiaquatic plant 
species belonging to 16 genera and 13 families 
have been found to occur in different rivers 
(Appendix 1). The numerical representation of 
seasonal and habitat–wise distribution of observed 
plant species in six rivers are shown in Table 1. 
Among 55 terrestrial plants, river Subarnarekha 
harbours maximum (52) and river Rupnarayan 
supports the minimum (20) species. All the 11 
aquatic species have been found to occur in both 
Dwarkeswar and Kansai rivers while minimum 
number of species (5 species) have been recorded 
from Rupnarayan river. Out of 18 semiaquatic 
plants, all species inhabit Shilabati river and a 
minimum of 11 species inhabit   Rupnarayan 
river.  Twenty eight plant species (15 terrestrial, 3  
aquatic and 10 semiaquatic) were common in all 
rivers. Thirty two plant species (21 terrestrial, 5 
aquatic and 6 semiaquatic) were common in 5 
rivers. Eighteen plant species (13 terrestrial, 2 
aquatic and 3 semi aquatic) were common in 4 
rivers. Five terrestrial plant species (Euphorbia 
microphylla, Guazoma tomentosa, Lippia 
geminata, Nasturtium indicum, Pentapetis 
phoenicea,) were common in 3 rivers. Two plant 
species [1 terrestrial (Eupatorium adoratum), 1 
aquatic (Aeschynomene aspera)] were common in 2 
rivers. Only one semiaquatic plant (Marsilea 
quadridfolia) was present in all rivers during all 
the seasons. A special mention can be made of 
Parthenium, whose luxuriant growth during post-
monsoon months is supposed to inhibit the growth 
of other macrophytic species during pre-monsoon.  
The virtual absence of this plant in other periods 
may be attributed to the fact that most of the 
Parthenium plants were in the seedling stage on 
these sites or these plants are dried up during pre-
monsoon.  

Physicochemical parameters (Table 2) of water 
and soil displayed different characteristics among 
different rivers. Conductivity (340–2000 mhocm-1), 
total dissolved solid (188–1242 mg/l), total 

suspended solid (100–998 mgl-1) and chloride 
content (25.56–561 mg/l) at Rupnarayan river 
were found to be abnormally high  in comparison 
to other rivers. In six rivers, pH of water varied 
from 6.4 to 7.8 and pH of soil varied from 6.1 to 
7.7. Transparency, alkalinity, total–hardness, Ca–
hardness, Mg–hardness, conductivity, total 
dissolved solid, total suspended solid ,dissolved 
oxygen, B.O.D, and total Kjeldahl nitrogen were 
found to be higher in post-monsoon season in all 
the rivers except Rupnarayan river where this 
trend was observed during pre-monsoon season. 
However, six rivers exhibited differences with 
regard to soil texture and organic carbon content. 
The higher content of organic carbon was recorded 
during pre-monsoon and monsoon seasons. In 
comparison to pre–monsoon season, the range of 
organic carbon was from 0.76 to 6.5% in six rivers 
of which Subarnarekha river was with 
comparatively low organic carbon content (2.2%), 
whereas in Rupnarayan river the organic carbon 
content was higher (5.8%). Soil texture of these six 
rivers revealed that, except in river Rupnarayan 
(sand, silt and clay were 17.8%, 43.6% and 38% 
respectively) and in river Keleghai (sand, silt and 
clay were 33.6%, 33.5% and 32.6% respectively), 
all the river beds were sandy in nature . In this 
respect river Dwarkeswar (sand 92.6%, silt 7.0%, 
clay 1.3%) and river Subarnarekha (sand 89.5%, 
silt 8.6%, clay 1.9%) showed much similarity  
(Table 2) 

Free flowing rivers represent one of the most 
dynamic systems among different aquatic 
ecosystems. Difference in landscape coupled with 
physical (current, waves, depth, density etc.) and 
chemical characteristics (pH, Dissolved oxygen, 
Total dissolved solid, Chemical oxygen demand 
etc.) create different types of fluvial environments 
(Celwell et al. 1999, Gregory et al. 1991; Malanson 
1993). Species composition of aquatic vegetation 
changes from site to site in a riverine system in 
tune with the hydrodynamics and sediment 
characteristics (Cathleen at al. 2001), which has 
been corroborated by the present findings. 
Besides, dispersal patterns have been found to be 
important for having an idea about the floristic 
patterns along rivers, both for species (Staniferth 
& Cavers 1976) and communities (Nilsson et al. 
1991; Schaneider & Sharitz  1988). Wide river 
sections with week current favour species with 
propagules having the ability to float for longer 
duration prior to becoming stranded, germinate 
and establish (Nilsson et al. 2002). In the river 
having high water current, the property of seed 
floating ability diminishes (Danvind & Nilson 
1997). Dependence of seeds stranding on hydrolic 
factors such as turbulent waves was established 
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  Table   2.   Physicochemical characteristics of water and soil (mean of 3 seasons of six rivers).   
Parameters Rivers 
Water Dwarkeswar Silabati Rupnarayan Kansai Keleghai Subarnarekha 
Temperature (0C) 28.0 27.8 27.3 28.1 28.0 27.1 
pH 7.3 7.0 7.0 7.0 7.0 7.1 
Transarency (Secchi Disc, cm) 25.1 18.8 10.9 25.1 19.3 37.3 
Alkalinity (mg l –1 as CaCO3) 101.1 96.4 94.5 76.9 88.5 78.4 
Free carbondioxide (mg l –1) 1.9 1.8 2.5 2.4 2.1 2.1 
Total hardness (mg l–1 as CaCO3) 92.9 75.8 112.6 69.6 67.8 57.3 
Ca–hardness (mg l–1 as CaCO3) 62.9 51.4 74.2 45.2 46.7 36.9 
Mg–hardness (mg l–1 as CaCO3) 30.2 23.9 38.3 24.4 21.2 20.3 
Conductivity (µ mho cm –1) 324.8 271.9 1082.4 215.9 221.7 218.8 
Total dissolved solid (mg l–1 ) 163.3 133.1 613.5 114.7 108.7 113.2 
Total suspended solid (mg l–1 ) 38.4 97.3 599.5 73.9 76.6 65.6 
D.O. (mg l–1 ) 7.5 7.4 7.4 7.3 6.7 7.8 
C.O.D. (mg l–1 ) 58.7 56.9 87.9 56.6 70.2 60.9 
B.O.D. (mg l–1 ) 2.6 2.7 3.1 2.4 2.6 2.5 
Total kjeldahl N (mg l–1 ) 2.9 3.5 2.7 2.6 3.1 2.3 
Total phosphate P    (mg l–1 ) 4.6 0.3 0.5 1.5 0.2 0.3 
Chloride (mg l–1 ) 42.9 36.4 175.0 32.2 32.2 32.0 
Salinity (0/00) 0.0 0.0 0.5 0.0 0.0 0.0 

Soil 
Temperature 

 
36.1 

 
35.4 

 
35.8 

 
34.1 

 
33.4 

 
34.4 

pH 7.0 6.9 6.8 6.7 6.7 6.9 
Salinity (0/00) 0.0 0.0 0.1 0.0 0.0 0.0 
Organic carbon (%) 2.9 4.4 4.5 3.8 4.6 2.2 
Soil texture (%): Sand 92.6 74.2 17.8 53.8 33.6 89.5 

Silt 7.0 16.6 43.6 23.9 33.5 806.0 
Clay 1.3 9.8 38.0 22.3 32.6 1.9 

 
  Table 3.   Similarity index in respect to all vegetation  (result expressed in %) 
 

 Dwarkeswar Shilabati Rupnarayan Kansai Keleghai Subarnarekha 
Dwarkeswar  94.3 57.4 99.4 83.2 95.6 
Shilabati   63.1 97.5 80.9 94.9 
Rupnarayan    60.3 57.4 62.0 
Kansai     82.6 97.5 
Keleghai      82.6 
Subarnarekha       

 
   Table 4.   Similarity index in respect to Terrestrial  plants (result expressed in %) 
 

 Dwarkeswar Shilabati Rupnarayan Kansai Keleghai Subarnarekha 
Dwarkeswar  94.1 50.7 100.0 81.8 95.1 
Shilabati   56.3 98.0 79.5 93.2 
Rupnarayan    53.5 52.6 55.6 
Kansai     81.8 97.1 
Keleghai      80.9 
Subarnarekha       

 

by Nepf (1999). In the present study, maximum 
occurrence of macrophytes in Subarnarekha river 
(52 species) in contrast to river Rupnarayan (20 
species) also supports the above findings as the 
former river enjoys low current and wide flood 
plain while the latter is characterized by high 
current experiencing tidal influence. 

Similarity indices, in respect of all vegetation 
types, terrestrial, aquatic and semi aquatic 
inhabiting the six rivers are represented 
separately in the Tables 3 – 6. Similarity indices 
revealed that in respect of vegetation covering six 
rivers, only in six cases percentages of similarity 
were above 90% (Dwarkeswar and Shilabati     
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Table 5.  Similarity index in respect to Aquatic plants (result expressed in %) 
 
 Dwarkeswar Shilabati Rupnarayan Kansai Keleghai Subarnarekha 
Dwarkeswar  90.0 62.5 100.0 77.8 95.2 
Shilabati   71.4 90.0 75.0 94.7 
Rupnarayan    62.5 50.0 66.7 
Kansai     77.8 95.3 
Keleghai      82.3 
Subarnarekha       
 
 
Table 6.   Similarity index in respect to Semiaquatic plants (result expressed in %) 
 
 Dwarkeswar Shilabati Rupnarayan Kansai Keleghai Subarnarekha 
Dwarkeswar  97.1 71.4 97.1 90.3 97.1 
Shilabati   61.1 100.0 87.5 100.0 
Rupnarayan    75.9 72.0 75.9 
Kansai     87.5 100.0 
Keleghai      87.5 
Subarnarekha       
 

4.3%; Dwarkeswar and Kansai 99.4%; 
warkeswar and  Subarnarekha 95.6%; Shilabati 
nd Kansai 97.5%; Shilabati and Subarnarekha 
4.9%; Kansai and Subarnarekha 97.5%). The 
ercentages of similarity were below 60% only in 
wo cases [Dwarkeswar and Rupnarayan (57.4%) 
nd Rupnarayan and Keleghai (57.4%)]. The 
quatic plants from Dwarkeswar and Kansai river 
howed 100% similarity (Table 5).The same trend 
100% similarity) was found among semiaquatic 
lants of Kansai and Shilabati; Shilabati and 
ubarnarekha; Kansai and Subarnarekha (Table 
). The results highlight the differences in 
egetation patterns in response to different 
cological conditions of the riverine tracts. During 
onsoon, due to heavy precipitation, much of the 

iver belts become water saturated conducive for 
he plant species to grow and propagate. This 
easonal flourishing of plant biomass ultimately 
eads to enrich the soil and water of rivers during 
ost-monsoon months through the process of 
ecomposition.  

Acknowledgements 

The first two authors are grateful to D.S.T. & 
.E.S, Govt. of West Bengal, for providing them 

esearch fellowship. Thanks are due to Dr. Gour 
opal Maity, Kalyani University and Prof. 
andadulal Paria, Calcutta University, for their 
elp in identifying plant species. Laboratory and 

ibrary facilities provided by the authority of Vid-
asagar University are thankfully acknowledged. 

 

References 
 

APHA, 1995. American Water Workers Association and 
Water Environmental Federation. Standard 
Methods for the Examination of Water and 
Wastewater. 19th edn. Washington DC. 2000. 

Billore, D. K. & L.N. Vyas. 1981. Distribution and 
production of macrophytes in Pichhola lake, 
Udaipur. International Journal of Ecology and 
Environmental Science 7: 45–54. 

Cathleen, W., M. Finn., S. Findlay. & D.  Fischer. 2001. 
Submersed macrophyte effects on nutrient 
exchanges in riverine sediments. Estuaries 24: 
398–406. 

Celwell, A. F., R.S. Beaman, C.L. Coultas & M.E. 
Lasley. 1999. Suwannee River Tidal Marsh 
Vegetation and its Response to External Variables 
and Endogenous Community Processes. AF Celwell  
Inc., Quincy Fl. 

Chavan, A.R. & S.D. Sabnis. 1961. A study on the 
hydrophytes of Baroda and environs. Journal of 
the Indian Botanical Society 40: 121–130. 

Danvind, M. & C. Nilson. 1997. Seed floating ability 
and distribution of alpine plants along a northern 
Swedish river. Journal of Vegetation Science 8: 
271– 276. 

Dey, S.C. &  D. Kar. 1989. Aquatic macrophytes of lake 
Sone in Assam. Environment & Ecology 7: 253–
254. 

Gopal, B. (ed.) 1990. Ecology and Management of 
Aquatic Vegetation in the Indian Subcontinent. 
Kluwer  Academic Publisher, Dordrecht.  

Gopal, B. & Chamanlal. 1991. Distribution of aquatic 
macrophytes in polluted water bodies and their 
bioindicator value. Verhandlungen International 
Verein Limnology 24: 2125–2129 



RIVER VEGETATION OF SOUTH WEST BENGAL 198
 

Gopal, B. & D.P Zutshi. 1998. Fifty years of 
hydrobiological research in India. Hydrobiologia  
384: 267–290. 

Gregory, S.V., F.J. Swanson, W.A. Mckee & K.W. 
Cummins. 1991. An ecosystem perspective of 
riparian zones. BioScience 41: 540–551. 

Jackson, M.L. 1971. Soil Chemical Analysis. Prentice–
Hall of India Pvt. Ltd., New Delhi. 

Kar, D. & M.H.B. Arbhuiya. 2001. Ecology of aqautic 
macrophytes of Chatla Haor, a floodplain wetland 
in Cachar district of Assam. Environment & 
Ecology 19: 231–233.  

Malanson, G.P. 1993. Riparian Landscapes. Cambridge 
University Press, Cambridge, UK. 

Nepf, H. M. 1999. Drug , turbulence  and diffusion in 
flow through emergent vegetation. Water Resources 
Research 35: 479–489. 

Nilsson. C., E. Andersson, D.M. Merrit & M.E. 
Johansson. 2002. Difference in Riparian flora 
between riverbanks and river lakeshores explained 
by dispersal traits. Ecology. 83: 2878–2887. 

Nilsson, C., M. Gardfjell & G. Grelsson 1991. Impor-
tance of hydrochory in structuring plant comm-
unities along rivers. Canadian Journal of Botany  
69: 2631–2633. 

Schaneider, R.L. & R.R. Sharitz .1988. Hydrochory and 
regeneration in a bald cypress –water tupelo 
swamp forest. Ecology  69: 1055–1063. 

Staniferth, R.J. & P.B. Cavers. 1976. An experimental 
study of water dispersal in Polygonum spp. 
Canadian Journal of Botany 54: 2587–2596. 

Trivedy, R.K. & P.K. Goel. 1984. Chemical and 
Biological Methods for Water Pollution Studies. 
Environmental Publications, Karad.  

Unni, K.S. 1971. An ecological study of the  
macrophytic vegetation of Doodhadhari lake, 
Raipur, MP, India I. Distribution and seasonal 
changes in aquatic plants. Hydrobiologia 37: 139–
155.





<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




