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Abstract: Saddle Peak forests, declared as a National Park, in Diglipur forest division of north
Andaman (13°15" to 13° 41’ N and 92° 37’ to 93° 7' E) are characterized as humid tropical evergreen for-
ests. A few species like Aglaia andamanica, Artocarpus gomeziana, Bombax insignie were common in
all the studied sites. Among species, in littoral forests Mimusops littoralis, Artocarpus gomeziana, and
in inland forest Pterocymbium tinctorium, Taberneamontana crispa, were dominant. In foothill forest
Artocarpus chaplasa, Mallotus peltatus (male), were abundant whereas in middle saddle peak forest
area Zanthoxylon budrunga, Parishia insignis and Mesua ferrea were the most abundant species.
Across the sites the population density increased from 459 to 2681 plants per hectare from littoral to
middle saddle peak forest site, but the reverse was true for basal area which decreased from 74 to 48
m? hal. The species richness (61) as well as Shannon Wiener’s diversity index (3.58) were highest in
foothill forest. Beta diversity was maximum in inland forest (5.1) and minimum in middle saddle peak
forest (1.54). Heterogeneity was almost similar in foothill and middle saddle peak forests and it was
relatively less in littoral forest zone. Mean girth showed a decreasing pattern from littoral forest (183)
to middle saddle peak forest (39) similar to basal area. Size variation was greatest in foothill forest site
showing a highest degree of asymmetry. Population structures for different forests have been prepared
and interpreted.

Resumen: Los bosques de Saddle Peak, declarados Parque Nacional en la Divisién Forestal Digli-
pur, en el norte de Andaman (13°15' a 13°41' N y 92° 37’ a 93° 7' E) estan caracterizados como bosques
tropicales humedos perennifolios. Algunas especies, por ejemplo Aglaia andamanica, Artocarpus gome-
zianap y Bombax insignie, fueron comunes a todos los sitios estudiados. En el bosque de litoral domina-
ron Mimusos littoralis, Artocarpus gomeziana, y en el bosque de tierra adentro las dominantes fueron
Pterocymbium tinctorium y Tabernaemontana crispa. En el bosque de piedemonte Artocarpus chaplasa
y Mallotus peltatus fueron abundantes, mientras que en el drea forestal de Middle Saddle Peak, Zani-
hoxylon budrunga, Parishia insignis y Mesua ferrea fueron las especies mas abundantes. Entre sitios,
la densidad poblacional incrementé desde el litoral hasta el sitio forestal de Middle Saddle Peak, de 459
a 2681 plantas por hectarea, pero lo contrario ocurri6 para el area basal, la cual decreci6é de 74 a 48 m?2
hal. La riqueza de especies (61) y el indice de diversidad de Shannon Wiener (3.58) alcanzaron sus
maximos en el bosque de piedemonte. La diversidad beta mostr6 su maximo en el bosque de tierra
adentro (5.1) y su minimo en el bosque de Middle Saddle Peak (1.54). La heterogeneidad fue casi igual
en los bosques de piedemonte y en los de Midle Saddle Peak, y fue relativamente menor en la zona del
bosque litoral. La circunferencia promedio de los arboles mostré un patrén decreciente desde el bosque
litoral (183) hasta el bosque de Middle Saddle Peak (39), y lo mismo sucedi6 con el area basal. La varia-
cién de tamario fue maxima en los bosques de piedemonte, lo que muestra el mayor grado de asimetria.
Se obtuvieron e interpretaron las estructuras poblacionales para diferentes bosques.

Resumo: As florestas “Saddle Peak”, declaradas como Parque Nacional na divisao florestal em Di-
glipur no norte de Andaman (13° 15’ a 13° 41’ N e os 92° 37’ e 93° 7 E), séo caracterizadas como flo-
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restas tropicais sempreverdes. Algumas espécies como a Aglaia andamanica, Artocarpus gomeziana,
Bombax insignie eram comuns em todas as estacoes estudadas. Entre as espécies nas florestas
litoraneas verificou-se que a Mimusops littoralis, Artocarpuus gomeziana eram as espécies dominantes
e que na floresta de interior dominavam a Pterocymbium tinctorium, Taberneamontana crispa. Na flo-
resta, no sopé das colinas, a Artocarpus chaplasa, Mallotus peltatus (masculina), eram abundantes en-
quanto na zona central da floresta “saddle peak” a Zanthoxylon budrunga, Parishia insignis, Mesua
ferrea eram as espécies mais abundantes. Através das varias estagdes a densidade da populacdo au-
mentou das 459 para as 2681 plantas por hectare do litoral até ao meio da estacio florestal “saddle
peak”, mas o reverso era verdadeiro para a area basal que decresceu dos 74 aos 48 m2 ha'l. A riqueza
em espécies (61) bem como o indice de diversidade de Shannon Wiener (3,58) foi o mais alto no sopé da
colina. A diversidade Beta foi maxima na floresta no interior (5,1) e minima na zona central da floresta
“saddle peak” (1,54). A heterogeneidade foi quase semelhante no sopé e na zona central da floresta e
ligeiramente menor na zona litoranea da zona florestal. O perimetro médio mostrou um padrio de de-
créscimo do litoral (183) para a zona central (39) semelhante a drea basal. A variacdo dimensional foi
mais elevada no sopé da estacéo florestal, mostrando o maior grau de assimetria. As estruturas de

comunidade para as diferentes florestas foram preparadas e interpretadas.

Community structure,
heterogeneity.

Key words:

Introduction

Andaman and Nicobar Island (319 Island), ex-
tended over 8,293 km? in the Bay of Bengal (Dutta
et al. 1985), are geographically one of the most
scenic, beautiful, historic, and sociologically most
interesting areas of the Indian republic. In this
Island 80% area of the total surface is covered by
forest with about 300 species of vascular plants
and characterized as humid tropical evergreen for-
est (Dagar 1989).

North Andaman, a major group of Islands, is
rich in species diversity. Saddle Peak forest zone
(732 m from sea level) represented as a National
Park occurs in this area. It is the highest point of
these Islands possessing several endemic species.

Very little information exists on the ecological
aspects of the forest communities of Andaman Is-
lands. Some ethnobotanical studies were con-
ducted (Awasthi 1987; Dagar 1989; Dagar & Dagar
1991, 1996; Thoyabathri 1980; Yoganarsimha et al.
1983). Also the natural regeneration status of
tropical evergreen forests of the Andaman Islands
was studied (Elkunchwar et al. 1997). The present
study attempts to investigate the community
structure, species diversity and population distri-
bution of perennial plant communities in four dif-
ferent forest types of study area.

species diversity,

population density, species richness and

Materials and methods

Saddle Peak forests (13°15' to 13°41’' N and
92°37" to 93°7' E) are characterized as humid
tropical evergreen forests. Four sites were selected
at distinct conditions (littoral, inland, foothill and
middle forest areas of saddle peak). Evergreen,
semi evergreen and moist tropical deciduous tall
trees characterize the vegetation of these stands.
Fifteen quadrats (15 x 15 m) were laid in each
stand. In each quadrat the trees and tall shrubs
were enumerated and measured for girth (GBH) at
breast height (130 cm from ground level). To de-
termine the maturity of the forest trees individuals
were classified in a series of girth classes at the
intervals of 50 cm in littoral and inland and 20 cm
in foothill and middle saddle peak forest. Species
structure (frequency, density, abundance, basal
area, importance value index) and species diver-
sity index were computed from the quadrat data
following Misra (1968).

Importance value index (IVI) was calculated by
summing up relative frequency, relative density
and relative dominance values in a particular
stand. Species diversity index (H ) was determined
separately from the Shannon Wiener’s information
function (Shannon & Weaver 1963).
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H =-23 pilog: pi
where, pi = ni/N, which denotes the importance
probability of each species in a population; ni =
importance value for each species; N = total of im-
portance value.

Concentration of dominance (Cd), known as
Simpson index, was measured according to Simp-
son (1949): Index of dominance (Cd) = £ (ni/N2).

Species richness or variety index (d) is the
mean number of species per sample and deter-
mined using the formula of Margalef (1958). Spe-
cies richness index (d) = S/VN; where, S = number
of species, N = number of individuals of all species.

Equitability or evenness (e) refers to the de-
gree of relative dominance of each species in that
area. It was calculated according to Pielou (1966)
as: Equitability (e) = H / log S; where, H = Shan-
non Wiener’s index and S = Number of species.
Species heterogeneity is defined as the reciprocal
of Simpson’s index or under root of concentration
of dominance (Cd). Species heterogeneity = 1/Z pi
or 1VCd.

Beta diversity (B) — diversity at a zone was
computed following Whittaker (1972) as: (B) = To-
tal number of species in all 4 sites/average number
of species of 4 sites.

Dispersion, skewness and kurtosis are the dif-
ferent characteristics of the frequency distribution
curve for all the individuals in a stand. Skewness
is defined as the shape of the frequency distribu-
tion curve and the dispersion indicates the amount
of the spread on either side of the central value.
Kurtosis means the nature of frequency at the
middle of the entire range. It denotes the apex of
the distribution curve 1i.e., relative flatness or
pointedness. These were calculated as: Dispersion
= S?/mean, where S2 = variance; Skewness =
u32/u23; Kurtosis = u4/u22; where p2, u3 and pt are
the second, third and fourth order or moments
about the mean, respectively.

Result and discussion

Perennial plant species of Saddle Peak forest
consisted of about 111 species belonging 38 fami-
lies. Features of vegetational analysis of littoral,
inland, foothill and middle saddle peak forest are
presented in Table 1. Site by site patterns are as
follows:

Littoral: A total of 25 species are present in this
site, of these Mimusops littoralis Kurz. with 100%

frequency, maximum density (141 individuals ha-),
IVI (89) and BA (13 m? hal), is the most abundant
species of littoral forests. This species along with
Artocarpus gomeziana Wall. ex Trec., Sideroxylon
longipetiolatm King & Prain, contributes 37%
basal area of all species in this site (Table 1).
Inland: Inland forests contain 46 species. None of
the species shows greater dominance. Pterocym-
bium tinctorium (Bl.) Merr. with IVI (32) and basal
area (9 m2 ha'l) appears most dominant. However,
its population density (48 individuals ha'l) was
comparatively less than Tabernaemontana crispa
Roxb. (129 individuals hal) which also showed
maximum (82%) frequency (Table 1).

Foothill: The foothill site of Saddle peak is most
species rich (61) and shows mixed nature with
none of species having greater dominance. Arto-
carpus chaplasa Roxb. with highest IVI (20) and
basal area (8 m?2 ha'l) appears most important.
Among others, Mallotus peltatus (Gies) Muell-Arg
(male) and Mangifera andamanica King. (IVI-15)
each were important (Table 1).

Middle Saddle Peak: A total of 40 species consti-
tute the middle saddle peak forest site Zanthoxy-
lon budrunga (Roxb.) Wall ex DC. had greatest IVI
(32) and basal area (11.64 m?2 hal). Aglaia anda-
manica Hiern and Tabernaemontana crispa Roxb.
had maximum Shannon Wiener’s diversity index
(0.198) corresponding to population density (207
individuals ha-l). The species like Aglaia andam-
nica Hiern, Calamus andamanicus Kurz., Cala-
mus longisetus Griff., Champeria mainillana (Bl.)
Merr., Garcinea cowa Roxb., Sideroxylon ferrugi-
neum Hook & Arn., Sterculia parviflora Roxb. and
Zanthoxylon rhetsa (Roxb.) DC. were found most
frequently in stand with maximum percent fre-
quency (100%) (Table 1).

The distribution of species along the increasing
girth sizes acquired different shapes in different
sites (Fig. 1). In Littoral forest the species richness
was relatively high in 100-300 cm girth class,
whereas in Inland site species were almost uni-
formly distributed over the entire range of size
class except in last few classes. In the foothill for-
est, the number of species was highest in initial
girth class of 0-20 cm while in middle Saddle peak
site maximum species were found in 20 to 40 cm



244 SPECIES DIVERSITY IN ANDAMAN ISLAND



TRIPATHI et al. 245



246 SPECIES DIVERSITY IN ANDAMAN ISLAND

girth class. Besides, some of the species continuously
occurred up to bigger size classes covering about
18 classes of 20 cm interval in the Foothill forest,
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Fig. 1. Distribution of species alongwith size class of different forests in Saddle peak

of Andaman island.

which were terminated within 7 classes of 20 cm
intervals in middle Saddle peak forest.

Population size, plant diversity and some
mathematical indices of plant diversity of different
sites was compared (Table 2). Basal area was
greatest for littoral forest (74 m2 ha!) and lowest
in middle saddle peak forest (48 m2 ha!). However,
the patterns of density are just reverse (Table 2).
Maximum species (61) were recorded in foothill
forest and minimum (25) in littoral forest. These
sites showed much variation in B diversity ranging
from 5.1 (inland forest) to 1.54 (middle saddle peak
forest area). Heterogeneity ranged from 24.4 (mid-
dle saddle peak) to 7.9 (littoral) and it is almost

similar in foothill and middle saddle peak forest
area.

Richness index varied from 2.25 (littoral forest
area) to 3.94 (foothill forest area) while equitability
(e) did not vary (from 0.82 — littoral to 0.93 — mid-
dle saddle peak forest) significantly. Shannon
Wiener’s index of diversity, which is one of the
most popular measures of general diversity index
(Table 2), ranged from 2.63 (littoral forest) to 3.58
(foothill forest). Dominance was found more with
concentration of fewer species in littoral forest
with greatest value (0.126). In other stands domi-
nance was equally shared by multiple species.
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Saddle Peak forests of Andaman Island.

Population size, plant diversity and mathematical indices of plant diversity at four sites of

Parameters Littoral forest Inland forest Foothill forest Middle Saddle peak
Population density (no. hal) 459 752 2133 2681

Basal area (m2 ha't) 74 63 52 48

Species richness (number) 25 46 61 40
B-Diversity 4.2 5.1 2.77 1.54
Heterogeneity 7.9 17.8 24.4 24.4
Richness index (d) 2.25 3.37 3.94 2.97
Equitability (e) 0.82 0.88 0.87 0.93
Shannon Wiener’s indéx (H) 2.63 3.36 3.58 3.42
Concentration of dominance (C) 0.126 0.056 0.041 0.041

Concentration of dominance ranged from 0.041

(middle saddle peak forest) to 0.126 (littoral forest).

The entire plant population of all the four sites
was grouped under different size classes (Fig. 2).
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Fig. 2. Distribution of plant population in different size classes of Saddle peak
forests of Andaman island.
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In general, larger accumulation of individuals in
first few groups is characteristic of all but littoral
forest, which had greater representation in middle
size classes. The configuration and structure indi-
cate a ‘L’ shape, positively skewed asymmetrical
distribution of plant populations with increasing
size of girth class in inland, foothill and middle
saddle peak forest. In littoral forest most popula-
tion existed in middle size classes, approaching to
a normal distribution.

The size distribution quotient was derived to
understand the pattern of population dynamics
(Table 3). The weighted mean girth of tree species
varied from 39 cm (middle saddle peak) to 183 cm
(littoral forest). The coefficient of variance (CV%)
was relatively less, in littoral, inland and middle
saddle peak area in comparison to foothill site
ranging from 10.47 (littoral) to 47.62 (foothill site).
Index of dispersion (variance/mean) ranged from
2.01 (littoral) to 8.96 (foothill) showing a random
distribution of individuals. The degree of asymme-
try (skewness) ranged from 0.023 (littoral) to 3.54
(foothill) with a platykurtic frequency distribution
as shown by their kurtosis values.

In presently studied forests the tree density
ranged from 459 (littoral) to 2681 (middle saddle
peak) individuals ha-l, which is compatible to
tropical and evergreen forests where tree popula-
tion has been recorded to as low as (40 individuals
hal) in subtropical wet forest and as high as 2005
individuals ha! in evergreen forest of Brazil or
even more (3310-3167 individuals hal) in man-
grove forest of Guiana (Gilliam et al. 1995; Haase
1998; Rao et al. 1990). Basal area has been re-
ported as 17 to 40 and 20 to 75 m2 ha-! for dry and
wet forest of the world, respectively (Murphy &
Lugo 1986). Therefore, the values of present study
(48 to 74 m? hal) are well comparable with the
range.

The species richness of trees ranged from 25
(littoral forest) to 61 (foot hill forest) which is com-

parable with reports available for rain forest (43),
moist forest (45), temperate forest, (50) and 40
year-old rehabilitated forest (45) in one-hectare
plot area (Brockway 1998; Strasberg 1996; Tripa-
thi 2001; Verma et al. 1997). In these forests the
species richness positively correlated with diver-
sity index. Species diversity (richness) and domi-
nance (Simpson index) are inversely related to
each other and are in agreement to Zobel et al.
(1976).

Importance value index for individual species
in this forest ranged from 1 to 89. The upper range
was slightly higher than the reports for subtropical
tree species of wet hill forest of India (11 to 52) and
to that of tree species of protected forest of Orissa
12 to 55 (Rao et al. 1990; Verma et al. 1997).
Shannon Wiener’s index of diversity (H) of pres-
ently studied forest (2.6 to 3.6) could be compared
with tropical rain forest (3.8 to 4.8) of Silent Val-
ley, India and Barro Colorado Island (Knight 1975;
Singh et al. 1984). While the Sannon Wiener’s in-
dex of general diversity for a dry tropical forest of
India ranged from 1.9 to 2.8 (Singh & Singh 1991)
and for a rehabilitated tropical forest in north In-
dia ranged from 3.25 to 3.99 (Tripathi 2001). The
higher values of rehabilitated forest was due to
their protection from biotic disturbances and in-
troduction of many species through plantations.

In all 111 species belonging to 38 families con-
tributed to composition of Saddle peak forest. A
few species like Aglaia andamanica Hiern, Arto-
carpus gomeziana Wall ex Trec., Bombax insigne
Wall. were common in all the sites. The population
density ranged from 459 to 2681 individuals ha-!
with their basal area from 48 to 74 m2 ha-l, respec-
tively. Foothills were relatively good for high spe-
cies diversity. Mean girth showed a decreasing
pattern from littoral forest (183 cm) to middle sad-
dle peak forest (39 cm). Similar is true for basal
area. Size variation was greatest in foothill forest
site showing the highest degree of asymmetry as

Table 3. Population size distribution quotients in four sites of Saddle Peak forests of Andaman Island.
Parameters Littoral forest Inland forest Foothill forest Middle Saddle peak
Mean girth (cm) 183 117 40 39

Variance (CV %) 10.47 18.12 47.62 38.14
Standard deviation (SD) 19.17 21.26 18.80 14.79

Index of dispersion (I.D.) 2.01 3.86 8.96 5.64
Skewness 0.023 0.769 3.54 1.89
Kurtosis 2.03 1.95 0.59 0.022
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shown by skewness.

Acknowledgements

Authors acknowledge their sincere thanks to
Mr. R.S.C. Jairaj, (D.C.F.) Mr. R.S. Sinha,
(D.F.0.), R.O. and field staff of forest department
for the facilities provided during field study.

References

Awasthi, A.K. 1987. Folklore medico-Botany of the abo-
riginal inhabitants of the Andaman and Nicobar Is-
lands. Journal of Andaman Science Association, 3:
80-87.

Brockway, D.G. 1998. Forest plant diversity at local and
landscape scales in the cascade mountains of south-
western Washington. Forest Ecology and Manage-
ment 109: 323-341.

Dagar, H.S. 1989. Plants used as abortifacient and con-
traceptive by the Nicobarese. Journal of Andaman
and Nicobar Island 9: 201-204.

Dagar, H.S. & J.C. Dagar. 1991. Plant folk medicines
among the nicobareese of Kachal Island, India, Eco-
nomic Botany 45: 114-119.

Dagar, H.S. & J.C. Dagar. 1996. Ethnobotanical studies
of the Nicobarese of chwra. Island of Nicobar group
of Islands. Journal of Economic and Taxonomic
Botany 12: 381-388.

Dutta, R. Tushar, R.S. Ahmed, R. Abbas & M.K.V. Rao.
1985. Plant used by Andamans aborigines in gather-
ing rock bee honey. Economic Botany 39: 130-138.

Elkunchwar, S., P.V. Savant & S.N. Rai. 1997. Status of
natural regeneration in tropical forests of the An-
daman Islands. Indian Forestry 123: 1091-1106.

Gilliam, F.S., N.L. Turrill & M.B. Adams. 1995. Herba-
ceous-layer and overstory secies in clear-cut and
mature central applachian hardwood forests. Eco-
logical Applications 5: 947-955.

Haase, R. 1998. Litter fall and nutrient return in sea-
sonally flooded and non-flooded forest of the Pan-
tanal, Mato Grasso, Brazil. Forest Ecology and
Management 117: 129-147.

Knight, D.H. 1975. A phytosociological analysis of secies
rich tropical forest on Barro Colorado Island, Pa-
nama. Ecological Monograph 45: 259-284.

Margalef, D.R. 1958. Information theory in ecology. Gen-
eral System Bulletin 3: 36-71.

Misra, R. 1968. Ecology Work Book. Oxford and IBH
Publishing Company, Calcutta.

Murphy, P.G. & A.E. Lugo 1986. Structure and biomass
of a subtropical dry forest in Puerto Rico. Biotropica
18: 89-96.

Pielou, E.C. 1966. The measurement of diversity in dif-
ferent types of biological collections. Journal of
Theoretical Biology 13: 131-144.

Rao, P., S.K. Barik, H.N. Pandey & R.S. Tripathi. 1990.
Community composition and tree population struc-
trure in a sub-tropical broad-leaved forest along a
disturbance gradient. Vegetatio 88: 151-162.

Shannon, C.E. & W. Weaver. 1963. The Mathematical
Theory of Communication. University of Illinois
Press, Urbana.

Simpson, E.M. 1949. Measurement of diversity. Nature
163: 688.

Singh, J.S., Y.S. Rawat & O.P. Chaturvedi. 1984. Re-
placement of oak forest with pine in the Himalaya
affects the nitrogen cycle. Nature 11: 54-60.

Singh, L. & J.S. Singh. 1991. Species structure, dry mat-
ter dynamics and carbon flux of a dry tropical forest
in India. Annals of Botany 68: 263-273.

Strasberg, D. 1996. Diversity, size composition and spa-
tial aggregation among trees on a 1 ha rain forest
plot at La Reunion. Biodiversity and Conservation 5:
825-840.

Thoyabathri, K. 1980. Plants resources and their utiliza-
tion in the Andaman and Nicobar Island. Journal of
Economic and Taxonomic Botany 1: 111-114.

Tripathi, K.P. 2001. Ecology of a Rehabilitated Forest on
Sodic Wasteland Ph.D. Thesis, Lucknow University,
Lucknow.

Verma, R.K., N.G. Totey & B.N. Gupta. 1997. Analysis
of forest vegetation in the permanent preservation
plot of Tamna in Orrisa. Indian Forester 123: 1007-
1016.

Whittaker, R.H. 1972. Evolution and measurement of
species diversity. Taxon 21: 213-251.

Yoganarsimha, S.N., K.R. Murthy, V. Chellandurai &
V.S. Togunashi. 1983. Medico botany of Andaman
and Nicobar Island-1. Physiography, vegetation and
enumeration of taxa. Journal of Economic and
Taxonomic Botany 4: 685-6917.

Zobel, D.B., A. Mckee, G.M. Hawk & C.T. Dyrness. 1976.
Relationship of environment to the composition,
structure and diversity of forest communities of the
central western cascades of Oregon. Ecological
Monograph 46: 135-156.




<<
  /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


