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Abstract: An overlap of ranges of Nilgiri langurs (Semno-
pithecus johnii Fischer, 1829) and tufted gray langurs
(Semnopithecus priam Blyth, 1844) in the Western Ghats
resulted in the formation of mixed-species groups (MSGs)
with a notable presence of brown morphs and significant

changes in group composition and population dynamics.
Our study investigated the composition of MSGs and
examine the vegetation in their ranges across the Western
Ghats. We identified three new locations with MSGs in the
Nilgiris and southernWestern Ghats predominantly found
in deciduous forests (∼50 %), at an average altitude of
621.01 m asl. Themean group size of MSGs was 10.9 ± 4.49SD
The geographic variation in the abundance of Nilgiri and
tufted gray langurs, driven by their ecological adaptability
and dispersal patterns, provides important insights into
their ecological niches in the Western Ghats.

Keywords: population dynamics; mixed-species associa-
tions; interspecific groups; hybridization; sympatricity

Ecological attributes at the landscape level influence the
overlapping ranges of two species, often leading to the for-
mation of mixed-species groups (MSGs). These overlapping
ranges are a result of the cost and benefits of species finding
specialised food in their shared habitats (Chapman and
Chapman 2000). In such environments, interspecific
competition, adaptation, and social interaction play major
evolutionary roles, leading to the emergence of possible
speciation pathways (Fooden 1982; Groves 1993; Pianka
1974). Continuous social interactions can drive this specia-
tion and lead to the formation of genetically discontinuous
groups through random genetic drift (Coyne 1992). Thus, the
significance of these overlapping ranges of closely related
species becomes very important from ecological, social, and
genetic aspects.

Inter-group interactions occur at overlapping home
ranges of non-human primates in tropical rainforests (Beau-
drot et al. 2013;HaugaasenandPeres 2008),with somedispersal
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factors playing a role (Beaudrot and Marshall 2011). For
instance, Nilgiri langurs (Semnopithecus johnii) and tufted gray
langurs (Semnopithecus priam, commonly called Hanuman
langurs) share several potential overlapping ranges in certain
areas of the Western Ghats, India (Kumara et al. 2024). This
overlap can occur naturally or as a consequence of anthropo-
genic disturbances and habitat alterations such as deforesta-
tion and fragmentation. Such overlap may result in ecological
segregation; however, increased interaction leads to MSGs
culminating in interbreeding and hybridization (Al-Razi et al.
2023; Choudhury 2008; Lhota et al. 2022; Lu et al. 2021).

Ecological factors influence the group composition and
social structure of gray langurs. Sugiyama (1964) docu-
mented the social structure of one-male groups and in-
stances of infanticide in Hanuman langurs which could be
due to high population densities. However, Hrdy (1975)
observed infanticide even in groups with low population
density and proposed that infanticide is not a social pa-
thology happening due to crowding but it is rather a male
reproductive strategy. The population density of langurs in
response to changes in environmental pressures and
resource availability, affects their reproductive strategies
and group cohesion (Mohnot et al. 1981; Rajpurohit et al.
2006). Conversely, Nilgiri langurs are found in evergreen
rain forests as well as in rain shadow forests on the eastern
slopes of the southern Western Ghats, where they share
habitats with gray langurs (Kumara and Singh 2004; Singh
et al. 1997a,b; Singh et al. 2016). Despite some ecological
differences in feeding habits, where Nilgiri langurs are
more folivorous than gray langurs (Kavana et al. 2015),
these two species share similarities in their social structure
(Poirier 1969; Tanaka 1965).

In the Western Ghats, Hohmann (1988) and Nag (2020)
reported the presence of MSGs of Nilgiri langurs and tufted
gray langurs. Kumara et al. (2024) predicted the potential
range of MSGs in the fragmented landscape of the Western
Ghats. Mahato et al. (2024) showed the variation in the
morphotypes of individuals (coat colours ranging from
dark gray to brown to dark brown morphs) in the MSGs
along the altitudinal gradient in the Anamalai hills, as
well as larger group size and multi-male–multi-female
compared to Nilgiri and tufted gray langurs. However, not
much information is available about the spatial distribu-
tion and social structure of MSGs of these two langur spe-
cies in the overlapping ranges across the Western Ghats.

Based on the predicted potential distribution range of
MSGs in theWestern Ghats (Kumara et al. 2024), we identified
theareas for further exploration to locate theMSGsandrecord
their group composition. At those selected sites, field visits
were made and we walked the existing trails. On detection of
MSG group, we recorded the geocoordinates of the group

location, altitude of the location, vegetation type, group size
and group composition with morphotypes. Using the group
size and composition data, we calculated the mean group size
and age-sex ratios. We used the vegetation layer of the West-
ernGhats created by Ramesh et al. (1997, 2002) and reclassified
it as shola grassland, evergreen forest, moist deciduous forest,
dry deciduous forest, plantation, humanhabitation, andwater
bodies. We overlaid the geocoordinates of theMSGs, created a
buffer of one km, and extracted the vegetation types using
QGIS (version 3.28.3) software.

The study reports 18MSGs fromthe fourpreviouslyknown
locations and three new locations (Figure 1), includingGudalur,
Vazhikkadavu, Silent Valley, Manjur-Mulli Road, Walayar,
Anamalai Tiger Reserve (ATR), and Kalakkad-Mundanthurai
Tiger Reserve (KMTR). Thehabitat ofMSGwas in the deciduous
forests (47%) and evergreen forests (19%) (Table 1). They were
observed at an average altitude of 621.01mabove sea level (asl).

Figure 1: Map illustrating the locations of seven mixed-species group
populations (1. Godalur, 2. Vazhikkadavu, 3. Silent valley, 4. Manjur-Mulli
road, 5. Walayar, 6. Anamalai Tiger Reserve, and 7. Kalakkad-
Mundanthurai) of Nilgiri langurs and tufted gray langurs recorded across
the Western Ghats.
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MSGsabove∼750mhadno tufted gray langurbuthaddifferent
morphotypes (Figure 2); however, MSGs at lower altitudes had
many Nilgiri langur individuals even up to 311m at Vazhik-
kadavu and 234m at KMTR.We observed a Nilgiri langurmale
associating with a tufted langur group at an elevation of 228m
near Aliyar in the Anamalai hills.

The average proportion of brown morphs found in 18
MSGs was 29.95%. It was nearly the same in the case of MSGs
dominated by tufted gray langurs (28.69%) and Nilgiri langurs
(30.75 %) (Figure 2). The mean group size of MSGs was

10.9 ± 4.49SD individuals. The MSGs had 2.44 ± 1.59SD males,
5.44 ± 1.97SD females, and 3.06 ± 2.64SD immatures in the group.
The adult male ratio of Nilgiri langurs to tufted gray langurs
was 1:0.78, whereas 1:0.45 for females and 1:0.38 for immatures.

The geographic variation in the abundance of these two
langur species near their MSGs provides insight into the
ecological niches in theWestern Ghats. The distribution ranges
ofMSGswere characterizedmostly by deciduous forestswhich
could play a role as potential sites for intermixing between the
two species. AlthoughMSGswere sighted at different regions of

Table : Habitat characteristics of seven areas with mixed-species groups of Nilgiri langur and tufted gray langur in the Western Ghats.

Places Kalakkad-Mundanthurai
TR

Vazhikkadavu Walayar Manjur-Mulli
Road

Anamalai
TR

Silent
Valley

Gudalur Average

Altitude (m)     .  ,. .
Vegetation types
(%)
Grassland . . . . . . . .
Evergreen forest . . . . . . . .
Moist deciduous
forest

. . . . . . . .

Dry deciduous forest . . . . . . . .
Forest plantation . . . . . . . .
Commercial
plantation

. . . . . . . .

Non-forest . . . . . . . .

Figure 2: Group compositions of 18 mixed-species groups of Nilgiri langur and tufted gray langur from seven populations (depicted in Figure 1).
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ATR (Kumara et al. 2024; Nag 2020), but have not been sys-
tematically reported. The recent systematic documentation
shows MSGs are found between 300m and 800m asl having
domination of Nilgiri langur in higher altitudes and tufted
gray langur at lower altitudes (Mahato et al. 2024). However,
Nilgiri langur shows a wider distributional range along lower
altitudes (Kumara et al. 2024), as recorded in the current study.
This indicates the broader ecological adaptability and dispersal
of the Nilgiri langur.

The average proportion of brownmorphs in the largeMSG
populations in Topslip was 33.09% (Mahato et al. 2024), which
is consistent with the findings of the current study (29.95%).
Further, themeangroup size ofMSGs (10.9) in this study is close
to the mean group size of Nilgiri langurs (9.1: Kumara et al.
2024) but less than the mean group size of MSG populations in
Topslip (15.5: Mahato et al. 2024). Further, there are large group
sizes of tufted gray langurs in dry deciduous forests (11.17:
Mahato et al. 2024) or Nilgiri langurs in dry teak-mixed forests
(12.19: Kumara et al. 2024). This may be due to a small sample
size in each location or influenced by habitat structure and the
availability of food resources (Chapman and Pavelka 2005;
Chivers 1980; Kumar and Solanki 2008). Age-sex ratios revealed
that Nilgiri langur individuals have greater representation in
all age-sex classes, which may have an influence on social
cohesion and group dynamics as a species-specific that re-
quires further study.

Similar ecological niches and dispersal ability for closely
related species lead to interspecific interactions and the
formation of MSGs, and further might lead to interbreeding
and hybrid formation, as documented in various taxons
including colobines such as Colobus spp., Piliocolobus spp. and
Cercopithecus spp. in Africa (Cords 1987; De Jong and Butynski
2010; Detwiler 2002; Gautier-Hion 1988; Groves 2007), Semno-
pithecus spp. andTrachypithecus spp. inAsia (Al-Razi et al. 2023;
Choudhury 2008; Lhota et al. 2022; Lu et al. 2021; Nag 2020). The
biological species concept defines species as “groups of actually
or potentially interbreeding natural populations, which are
reproductively isolated from other such groups” (Mayr 1940),
but chances of interbreeding between sympatric species were
reported (Groves 2012). It is crucial to understand whether this
association leads to such interbreeding and hybridization,
which could drive speciation or result in local extinction.

Acknowledgments: Chetan Nag would like to express his
gratitude to Tamil Nadu Forest Department permit (proceed-
ing no WL5 (A) 2225/2022, permission no: 18/2022 dated 15-03-
2022) and Kerala Forest Department (KFDHQ-5049/2020-CWW/
WL-10 dated 20-09-2022). All the authors are thankful to the
anonymous reviewers for their constructive comments on the
manuscript.

Research ethics: Tamil Nadu Forest Department permit
(proceeding no WL5 (A) 2225/2022, permission no: 18/2022
dated 15-03-2022) and Kerala Forest Department (KFDHQ-5049/
2020-CWW/WL-10 dated 20-09-2022).
Informed consent: Not applicable.
Author contributions: All authors have accepted re-
sponsibility for the entire content of this manuscript and
approved its submission.
Use of Large Language Models, AI and Machine Learning
Tools: None declared.
Conflict of interest: The authors state no conflict of interest.
Research funding: We are thankful to the SERB-TARE (TAR/
2020/000418 dated 19-12-2020) fellowship and Noel Rowe, Pri-
mate Conservation Inc., USA for the financial support (No.
001693, dated 17-05-2021) to Chetan Nag. Mewa Singh acknowl-
edges the Indian National Science Academy for the award of
INSA Distinguished Professorship (no. SP/DP/2023/656).
Data availability: Not applicable.

References

Al-Razi, H., Sattar, A., Maria, M., Guala, C., and Nekaris, K.A.I. (2023). Mixed-
species association and a record of a hybrid offspring between
Trachypithecus pileatus and Trachypithecus phayrei in Bangladesh.
Primates 64: 9–15.

Beaudrot, L.H. and Marshall, A.J. (2011). Primate communities are
structuredmore by dispersal limitation than by niches. J. Anim. Ecol. 80:
332–341.

Beaudrot, L., Struebig, M.J., Meijaard, E., Van Balen, S., Husson, S., Young,
C.F., and Marshall, A.J. (2013). Interspecific interactions between
primates, birds, bats, and squirrels may affect community
composition on Borneo. Am. J. Primatol. 75: 170–185.

Chapman, C.A. and Chapman, L.J. (2000). Interdemic variation in mixed-
species association patterns: common diurnal primates of Kibale
National Park, Uganda. Behav. Ecol. Sociobiol. 47: 129–139.

Chapman, C.A. and Pavelka, M.S. (2005). Group size in folivorous primates:
ecological constraints and the possible influence of social factors.
Primates 46: 1–9.

Chivers, D.J. (1980). Malayan forest primates: ten years’ study in tropical rain
forest. Plenum Press, New York.

Choudhury, A. (2008). Primates of Bhutan and observations of hybrid
langurs. Primate Conserv. 23: 65–73.

Cords, M. (1987). Mixed-species association of Cercopithecus monkeys in the
Kakamega forest. University of California Publications in Zoology,
Berkeley.

Coyne, J.A. (1992). Genetics and speciation. Nature 355: 511–515.
De Jong, Y. and Butynski, T.M. (2010). Three Sykes’s monkey Cercopithecus

mitis × Vervet monkey Chlorocebus pygerythrus hybrids in Kenya.
Primate Conserv. 25: 43–56.

Detwiler, K.M. (2002) Hybridization between red-tailed mokeys
(Cercopithecus ascanius) and blue monkeys (C. mitis) in East African
forests. In: MGlenn, M.E., and Cords, M. (Eds.). The guenons: diversity
and adaptation in African monkeys. Plenum Publishers, New York,
pp. 79–97.

4 S. Mahato et al.: mixed-species distribution of langurs in the Western Ghats, India



Fooden, J. (1982). Ecogeographic segregation of macaque species. Primates
23: 574–579.

Gautier-Hion, A. (1988). Polyspecific associations among forest guenons:
ecological, behavioural and evolutionary aspects. In: Gautier-Hion, A.,
Bourliere, F., Gautier, J.P., and Kingdon, J. (Eds.). A primate radiation:
evolutionary biology of the African guenons. Cambridge University
Press, Cambridge, pp. 452–476.

Groves, C.P. (1993) Speciation in living hominoid primates. In: Kimbel, W.H.,
and Martin, L.B. (Eds.). Species, species concepts and primate evolution.
Springer, Bost`on, MA, pp. 109–121.

Groves, C.P. (2007). The taxonomic diversity of the Colobinae of Africa.
J. Anthropol. Res. 85: 7–34.

Groves, C. (2012). Species concept in primates. Am. J. Primatol. 74: 687–691.
Haugaasen, T. and Peres, C.A. (2008). Associations between primates and

other mammals in a central Amazonian forest landscape. Primates 49:
219–222.

Hohmann, G. (1988). Analysis of loud calls provides new evidence for
hybridization between two Asian leaf monkeys (Presbytis johnii,
Presbytis entellus). Folia Primatol. 51: 209–213.

Hrdy, S.B. (1975). Male and female strategies of reproduction among the
langurs of Abu, PhD thesis. Harvard University, Cambridge.

Kavana, T.S., Erinjery, J.J., and Singh, M. (2015). Folivory as a constraint on
social behaviour of langurs in south India. Folia Primatol. 86: 420–431.

Kumar, A. and Solanki, G.S. (2008). Population status and conservation of
capped langurs (Trachypithecus pileatus) in and around Pakke wildlife
sanctuary, Arunachal Pradesh, India. Primate Conserv. 23: 97–105.

Kumara, H.N. and Singh, M. (2004). Distribution and abundance of primates
in rain forests of the Western Ghats, Karnataka, India and the
conservation of Macaca silenus. Int. J. Primatol. 25: 1001–1018.

Kumara, H.N., Sasi, R., Mahato, S., Kumar, S., Nag, C., Suganthasakthivel, R.,
Kumar, P.R., Umapathy, G., Singh, M., and Singh, M. (2024).
Distribution, social organization, and management of Semnopithecus
johnii: an umbrella species of fragmented landscape of the Western
Ghats. Biotropica 56: 198–214.

Lhota, S., Yap, J.L., Benedict, M.L., Ching, K., Shaw, B., Angkee, B.D., Lee, N.,
Lee, V., Mao, J.J., and Ruppert, N. (2022). Is Malaysia’s “mystery
monkey” a hybrid between Nasalis larvatus and Trachypithecus
cristatus? An assessment of photographs. Int. J. Primatol. 43: 513–532.

Lu, A., Sirimanna, D.G.R., Wijayathunga, L., Vandercone, R., and Salmi, R.
(2021). Mixed-species associations and attempted mating suggest

hybridization between purple-faced and tufted gray langurs of Sri
Lanka. Primates 62: 11–17.

Mahato, S., Kumara, H.N., Singh, M., and Singh, M. (2024). Occupancy, coat
colour pattern and social organization of mixed-species and mixed-
morphotype groups of Nilgiri langur (Semnopithecus johnii) and tufted
gray langur (Semnopithecus priam). Curr. Sci. 126: 593–602.

Mohnot, S.M., Gadgil, M., andMakwana, S.C. (1981). On the dynamics of the
Hanuman langur populations of Jodhpur (Rajasthan, India). Primates
22: 182–191.

Mayr, E. (1940). Speciation phenomena in birds. Am. Nat. 74: 249–278.
Nag, K.S.C. (2020). A new report on mixed species association between

Nilgiri langurs Semnopithecus johnii and tufted gray langurs S. priam
(primates: cercopithecidae) in the Nilgiri biosphere Reserve, Western
Ghats, India. J. Threat. Taxa. 12: 15975–15984.

Pianka, E.R. (1974). Niche overlap and diffuse competition. Proc. Natl. Acad.
Sci. 71: 2141–2145.

Poirier, F.E. (1969). The Nilgiri langur (Presbytis johnii) troop: its composition,
structure, function and change. Folia. Primatol. 10: 20–47.

Rajpurohit, L.S., Chhangani, A.K., and Mohnot, S.M. (2006). Population
dynamics of Hanuman langur, Semnopithecus entellus around Jodhpur
(India) during 1995-2001. Proc. Natl. Acad. Sci. India. B 76: 141–147.

Ramesh, B.R., Menon, S., and Bawa, K.S. (1997). A vegetation based
approach to biodiversity gap analysis in the Agastyamalai region,
Western Ghats, India. Ambio 26: 529–536.

Ramesh, B.R., De Franceschi, D., and Pascal, J.P. (2002). Forest map of South
India. Kerala and Tamil Nadu Forest Departments, and the French
Institute, Pondicherry.

Singh, M., Singh, M., Kumar, M.A., Kumara, H.N., and d’Souza, L. (1997a).
Distribution and research potential of non-human primates in the
Aliyar-Valparai sector of the Indira Gandhi wildlife sanctuary, Tamil
Nadu, India. Trop. Biodivers. 4: 197–208.

Singh, M., Singh, M., Kumara, H.N., Kumar, M.A., and d’Souza, L. (1997b).
Inter-and intra-specific associations of non-human primates in
Anaimalai Hills, South India. Mammalia 61: 17–28.

Singh, M., Kumara, H.N., Kavana, T.S., Erinjery, J.J., and Kumar, S. (2016).
Demography and reproductive output in langurs of the Western
Ghats, India. Primates 57: 501–508.

Sugiyama, Y. (1964). Group composition, population density and some
sociological observations of Hanuman langurs. Primates 5: 7–37.

Tanaka, J. (1965). Social structure of Nilgiri langurs. Primates 6: 107–122.

S. Mahato et al.: mixed-species distribution of langurs in the Western Ghats, India 5


	Where do the langurs criss-cross? Spatial understanding of group composition and habitat of mixed-species groups of Nilgiri langur (Semnopithecus johnii Fischer, 1829) and tufted gray langur (Semnopithecus priam Blyth, 1844) across the Western Ghats, India 
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


