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Abstract On November 4th 2007, along the Grijalva River in the state of Chiapas,

Mexico, has occurred one of the largest landslides ever known. This landslide, known as

Juan del Grijalva, destroyed the town of the same name, killing 20 people, and moved 55

million cubic meters of rock and debris down slope to completely block the Grijalva River.

In order to understand the characteristics and factors that triggered the Juan del Grijalva

landslide, geologic studies were conducted at the site. The results indicate that the landslide

was composed of a lithologic sequence of thin-bedded shales and thin to medium-thick-

bedded sandstones. This was faulted into several blocks dipping in the same sense as the

mass movement. The main triggering factor was the increment of the pore pressure into the

lithologic unit due to water saturation after 5 days of heavy rain before the incident.

According to records from the last century, the Juan del Grijalva mass movement repre-

sents one of the largest mass movements recorded all over the world. The risk conditions of

the area after the landslide lead to the rapid construction of an artificial channel to drain the

accumulating mass of water upstream and therefore prevent a future catastrophic inun-

dation down stream.

Keywords Mass movement � Hazard � Flash landslide � Grijalva river � Chiapas �Mexico

1 Introduction

The study area is located in the northern part of the Chiapas State, southern Mexico, at

latitude 17�2105100N and 93�2300000W longitude (Fig. 1). The mass movement took place in
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a hillside section of the winding Grijalva River in between the Peñitas Dam and the

Malpaso Dam hydropower facilities, located 16 km downstream and 36 km upstream,

respectively. These two hydroelectric power stations are part of the most important elec-

tricity supply system in Mexico.

The landslide occurred Sunday November 4th 2007, at approximately 8:30 p.m., after

5 h of heavy rain in a hilly and mountainous region. The landslide moved down slope

caused by gravity pull, creating a water and mud wave 50 m high that destroyed the Juan

del Grijalva town and killed 20 people. The landslide frontal part blocked the Grijalva

River section (Fig. 2) with a filling material mass 800 m long and created a hazardous

artificial lake upstream. On the basis of size, type of material and controlling factors, this

landslide is the largest ever documented in Mexico.

Fig. 1 Location of the Juan del Grijalva Landslide and the downstream Peñitas Dam in the Grijalva River,
Chiapas State, southeastern Mexico
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2 Analysis of the landslide

2.1 Geologic characteristics

Geologic mapping in the region indicates that a single stratigraphic unit constitutes both

the bedrock and the landslide (Fig. 3). The unit of Miocene age is formed by thin to

medium-bedded ochre-colored sandstones and very thin to thin dark gray shales. At the

base of the unit, there are some layers of very coarse to pebbly sandstones and brown

conglomerates. The strike of the sedimentary unit is N340 dipping between 8� and 15�
southwestward, as part of the northeastern limb of the Maspac Syncline.

The surface mapping of the landslide shows the site morphology (Fig. 4) and how the

material slid downward as a coherent unit, shoving the lower part outward and causing the

debris to flow downhill. The front of the landslide formed a hummocky lobe that blocked

the Grijalva River and stopped water from flowing downstream. The landslide moved more

than 55,000,000 cubic meters of rock and debris along a horizontal distance of 500 m with

about 140 m of vertical displacement (CFE, Comisión Federal de Electricidad 2008).

Based on the analysis of previous available data and recent drill cores, fieldwork, and

aerial photographs, the landslide was divided into three main blocks (Block A, Block B and

Block C) separated from the main bedrock mass. These blocks were limited by two strike

slip faults located at the northern (Falla Norte) and southern (Falla Sur) parts of the

landslide. The Falla Norte and Falla Sur crop-out almost parallel, with a strike of about

N60�. The detachment fault surface was named Juan del Grijalva Fault (Fig. 5). Into the

landslide itself, two steep, almost vertical, normal faults developed (Falla Uno and Falla
Dos). Large blocks of rock mixed with muddy material were found inside the landslide,

indicating that layers of the main stratigraphic unit were broken off along joints and planes

of weakness.

Fig. 2 Aerial photograph showing the Juan del Grijalva Landslide and the course of the obstructed loop
section of the Grijalva River. Photograph taken November 6, 2007, 2 days after the incident
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Three sets of fractures intersect at different angles; the first set of discontinuities strike

N60�E and dip 75� in NW and SE direction. It is characterized by continuous (3–10 m

long), planar, and smooth surfaces striking parallel to the Falla Norte and Falla Sur. The

second set of fractures is oriented N45�W with an average dip of 80� to the NE. This is a

secondary set, less continuous (1–3 m long), with a planar-rough discontinuity surface. The

Fig. 3 Simplified regional geologic map of the area surrounding the Juan del Grijalva Landslide, Chiapas,
Mexico (CFE—Comisión Federal de Electricidad 2008). Note the location of the Malpaso and Peñitas dams

Fig. 4 Morphology of the Juan del Grijalva landslide. See the obstruction of the river course and cross-
section A–A0 through the sliding zone. Nomenclature after Chacón et al. (1993)
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third set strikes Eastward dipping 85� in N direction. This set of fractures, although not

well defined, has a smooth-planar surface and is cut by the first set of discontinuities.

After the landslide event, ten exploration bore-holes were drilled (Fig. 6) and one

electrical resistivity geophysical reconnaissance line survey was acquired. The objective

was to determine the internal character of the landslide, specifically the geotechnical

response of the ground to imposed conditions of stress, drainage, saturation, movement and

removal of blocks. Based on core recovery, rock grade and fracture distribution, it was

possible to discern the thickness and internal deformation in the landslide, as well as that

the bedrock conditions were strong, with a bedrock mass as good as 100% rock quality in

some volumes.

The most important feature in the lithologic sequence is the presence of a weathered

shale layer (CFE, Comisión Federal de Electricidad 2007) found in the contact between the

landslide and the bedrock along the Juan del Grijalva Fault. This weathered layer acted as a

lubricant in the well-defined surface of detachment. The regional topography also

increased the probability of a landslide; the lower hillsides had slopes of 8–108 parallel to

the bedding surface, and summit slopes were exceptionally steep. The vertical distance

between the valley floor and the summit was about 100 m. This relief profile was very

susceptible to landslides.

Fig. 5 Main geologic features of the Juan del Grijalva Landslide. Falla Norte and Falla Sur bound the
landslide on the north and south edges, respectively, and Fallas Uno and Dos are intermediate faults. Drill
cores cut the path of the Juan del Grijalva detachment fault and the projected artificial river channel in cross-
section B–B0
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2.2 Triggering factors

The critical factor that triggered the Juan del Grijalva landslide was water input. This

happened after 5 days of exceptionally heavy rains in this tropical region, with more than

1,000 mm of precipitation recorded. The rainfall caused water to infiltrate into the

weathered shale layer, thus increasing the pore pressure. With the wet shale acting as a

lubricant, the overlaying saturated sedimentary rock unit, along with the soil cover, slid

down into the valley.

The geologic factors that gave the area an unstable situation were: (1) a tertiary sedi-

mentary rock unit composed by a sandstone and shale sequence, (2) bedding planes with

dip angles between 8� and 10�, parallel to hillside slopes, (3) high local relief, (4) inclined

surfaces of weakness such as fractures and faults, specifically a weathered shale layer, (5) a

temporary high water table at the base of the slope, and probably (6) undercutting at the

base of the slope due to river current erosion. These latter factors led to an important

increase in pore pressure.

2.3 Fault mechanism model

According to all previous factors, it is proposed here that the landslide gravity induced

movement of the bedrock mass, followed three stages (Fig. 7).

In the first stage, before the detachment, the natural slope had a safety factor of 1.5

according to Carson and Kirkby (1972) scale. However, after 5 h of extreme rainfall, the

rock composed of sandstone, shale, and unconsolidated materials absorbed water rainfall

and started creep very slowly.

Fig. 6 Location of drill cores in the Juan del Grijalva Landslide
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In the second stage, the pore pressure increment due to water saturation and weight

caused a suddenly slid of the slope material. The safety factor decreased and the instability

limit was reached because the initial shear resistance of the rock mass was overcome.

It is important to emphasize the role of the pore pressure at the base of the landslide.

The critical value for the shear resistance of a rock mass is:

s ¼ C þ u rð Þ ð1Þ

where, s = critical shear resistance, C = cohesion, u = internal friction angle, r = nor-

mal effective stress.

But, if we consider there is no cohesion, and that:

r ¼ rðn�pÞ ð2Þ

where, n = normal stress and p = pore pressure, then if the pore pressure (p) increases it

follows that the effective normal stress (r) decreases (Eq. 2), and with the same shear

stress it is possible to have a rupture under the same state of stress (Eq. 1). In our case, the

infiltration of water increased the pore pressure thus decreasing the normal effective stress,

which in turn weakened the slope stability.

Fig. 7 Schematic stage development during the down slope movement of the Juan del Grijalva Landslide
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During the third and final stage of the process, the lower part of the landslide was

transformed into a turbulent, viscous, heavy mass of rock fragments, debris, and soil that

moved downward almost instantly. The mass movement caused a river water wave 50 m

high and filled up the complete watercourse valley.

3 An important landslide of the last century

Table 1 is shown in order to compare the Juan del Grijalva Landslide with several other

large landslides that occurred during the twentieth century around the world (Schuster

1996). It is evident from the data shown that the most frequent triggering factor, in this type

of natural process, is the extraordinary heavy rainfall.

Based on the volume of material displaced, the Juan del Grijalva Landslide becomes

one of the largest events ever recorded. However, considering the number of lives claimed,

it is one of the least deadly.

4 The hazardous landslide scenario

The landslide was caused by natural conditions creating a risky scenario along the Grijalva

River. The flow of the river was blocked by the landslide, and an artificial reservoir was

formed upstream. This accumulation of water was particularly dangerous in terms of the

possible future rainstorms and a consequent rapid increase in water level that could trigger

new landslides along the hillsides of the valley of the Grijalva River.

Also, an uncontrolled input of water could overtop both the blocking landslide material

and/or the Peñitas Dam located 16 km downstream. In the case of a water overflow or the

collapse of the Peñitas Dam, there could be a catastrophic flooding and destruction over

large populated areas downstream.

Fortunately, the existence of Malpaso Dam located 36 km upstream allowed the water

flow in the river to be temporally stopped. Then, an engineering program to minimize the

hazard was immediately started.

Techniques for local landslide prevention, such as surface and subsurface artificial

drainage, removal of materials, drilling and excavation of a main channel drain, among

others, were cautiously carried out at the top and around the landslide. After a very

successful 2 months of 24 h days of engineering work, both the river discharge flow and

the hydroelectric power facility functions were back to normal.

5 Summary and conclusions

The Juan del Grijalva Landslide was formed by a sudden gravity sliding of a bedrock slab

along a detachment or decollément surface. The climatic controlling factors of the sliding

were sparse vegetation due to forest clearing, frequent heavy rainfalls, more than

1,000 mm of precipitation during 5 days previous to sliding, and bedrock and debris

material water saturation (pore pressure increment).

The geologic factors that triggered the landslide were the increment of the pore pressure

in the sandstones and shales at the base of the landslide, the increased weight in the rock

and debris material exceeding the critical factor of the local rocks shear resistance, a thin-

bedded sedimentary unit composed by shales and sandstones with bedding planes dipping
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parallel to hill slope, presence of fractures and faults in a high local relief environment, and

a fluctuating water table.

As a result, several events occurred: the sudden movement of more than 55, 000, 000 m3

of rock and debris material, the complete destruction of the Juan del Grijalva town, the

death of 20 people, the blocking of the Grijalva River flow by a mass of material 800 m

long, and the formation of a hazardous upstream lake.
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flows triggered by the 6 June 1994 Paéz earthquake, southwestern Colombia. Landslide News No.
9:13–15

McDowell B, Fletcher JE (1962) Avalanche!. Natl Geogr Mag 121:855–880
Mileti DS, Bolton PA, Fernandez G, Updike RG (1991) The eruption of Nevado del Ruiz volcano,

Colombia, South America, November 13, 1985. Natl Res Council. Natl Disaster Stud 4. National
Academy Press, Washington

Ministry of Construction (1983) Reference manual on erosion control works (in Japanese). Eros Control
Dep, Japan

Morales B (1966) The Huascaran avalanche in the Santa Valley, Peru. In: Proc Int Sym on Scientific Aspects
of Snow and Ice Avalanches. Int Assoc Sci Hydrol Pub 69. Davos, Switzerland, pp 304–315

Müller L (1968) The rock slide in the Vaiont Valley. Rock Mech and Eng Geol 2:148–212
Nakano T, Kadomura H, Mizutani T, Okuda M, Sekiguchi T (1974) Natural hazards report from Japan. In:

White GF (ed) Natural hazards local, national, global 8. Oxford University Press, New York,
pp 231–243

NASA (National Aeronautics and Space Administration) (2009) Earth Observatory: http://disaster.
ceos.org/landslide.htm. Accessed 12 Nov 2009

Plafker G, Ericksen GE (1978) Nevados Huascaran avalanches. In: Voight B (ed) Rockslides and avalanches
1, natural phenomena. Elsevier, Amsterdam, pp 277–314

Plafker G, Ericksen GE, Fernandez J (1971) Geological aspects of the May 31, 1979, Peru earthquake.
Seismol Soc Amer Bull 61(3):543–578

Schuster RL (1983) Engineering aspects of the 1980 Mount St. Helens Eruptions. Assoc Eng Geol Bull
20(2):125–143

Schuster RL (ed) (1991) The March 5, 1987, Ecuador earthquakes–mass wasting and economic effects. Natl
Res Council. Nat Disaster Stud 5. National Academy Press, Washington DC

Schuster RL (1995) Landslides and floods triggered by the June 6, 1994, Paez earthquake, southwestern
Colombia. AEG News 38(1):32–33

Schuster RL (1996) The 25 most catastrophic landslides of 20th century. In: Chacon J, Irigaray C, Fernández
T (eds) Proc 8th Int Conf and Field Trip on Landslides. Balkena, Rotterdam, pp 53–62

Schuster RL, Nieto AS, O’Rourke TD, Crespo E, Plaza G (1996) Mass wasting triggered by the 5 March
1987 Ecuador earthquakes. Eng Geol 42:1–23

USGS (United States Geological Survey) (2009a) http://landslides.usgs.gov/learning/majorls.php. Accessed
12 Nov 2009

USGS (United States Geological Survey) (2009b) http://landslides.usgs.gov/research/other/centralamerica.
php. Acceded 12 Nov 2009

USGS (United States Geological Survey) (2009c) Open-Files Reports for 2003 http//.geopubs.wr.usgs.gov/
open-file/of03-411/. Accessed 12 Nov 2009

USGS (United States Geological Survey) (2009d) www.pubs.gov/of/2003/of-03-211. Accessed 12 Nov
2009

University of Utah (1984) Flooding and landslides in Utah-an economic impact analysis. Bureau Econ Bus
Res, Utah Dep Community Econ Development, Utah Office Plan Budg. Salt Lake City

Van Bemmelen RW (1970) The geology of Indonesia, 1. A general geology of Indonesia and adjacent
archipelagoes. The Hague, Martinus Nijhoff

Voight B (1990) The Nevado del Ruiz volcano catastrophe; anatomy and retrospection. Jour Volcanol
Geotherm Res 44:349–386

Voight B, Janda RJ, Glicken H, Douglass PM (1983) Nature and mechanisms of the Mount St. Helens
rockslide avalanche of 18 May 1980. Geotechnique 33(3):243–273

Wang G, Xu B (1984) Brief introduction of landslides in loess in China. In: Proc 4th Int Symp on
Landslides. Can Geotech Soc, Toronto, pp 197–207

Wesson CV, Wesson RL (1975) Odyssey to Tadzhik-an American family joins a Soviet seismological
expedition. US Geol Surv Earthq Inform Bull 7(1):8–16

Yesenov YE, Degovets AS (1982) Protection of the city of Alma-Ata from mud-rock flows. In: Sheko AI
(ed) Landslides and Mudflows. Reports Alma-Ata Int Seminar Moscow. Cent Int Proj GKNT,
pp 454–465

Youd TL (1978) Major cause of earthquake damage is ground failure. Civil Eng 48(4):47–51
Zen MT, Hadikusumo D (1965) The future danger of Mt. Kelut (eastern Java-Indonesia). Bull Volcanol

2(28):275–282

Nat Hazards

123

http://disaster.ceos.org/landslide.htm
http://disaster.ceos.org/landslide.htm
http://landslides.usgs.gov/learning/majorls.php
http://landslides.usgs.gov/research/other/centralamerica.php
http://landslides.usgs.gov/research/other/centralamerica.php
http://www.pubs.gov/of/2003/of-03-211

	A geologic study of the Juan del Grijalva landslide, the most important mass movement during the last century in Mexico
	Abstract
	Introduction
	Analysis of the landslide
	Geologic characteristics
	Triggering factors
	Fault mechanism model

	An important landslide of the last century
	The hazardous landslide scenario
	Summary and conclusions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


