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Taxonomic identity of the forms of Orestias agassii (Teleostei:
Cyprinodontidae) from Chile: A morphological comparison with the
syntypes of the species of Peru and Bolivia
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ABSTRACT

A morphological comparison of two populations assigned to Orestias agassii from the Chilean Altiplano with the syntypes
from Peru and Bolivia was performed. The results suggest that populations of Chile do not match the form of Peru (Titicaca-
lake), nevertheless the Isluga population could be related to O. agassii of Bolivia.

KeywoRps: Orestias, altiplano, geometric morphometric.

RESUMEN

Se realiz6 una comparacion morfoldgica de dos poblaciones asignadas a Orestias agassii del Altiplano chileno con los
sintipos de Peru y Bolivia. Se sugiere que las poblaciones de Chile no corresponden a las de Pert (Lago Titicaca), sin
embargo, la poblacion de Isluga estaria relacionada con O. agassii de Bolivia.

PALABRAS CLAVE: Orestias, altiplano, morfometria geométrica.

The fish diversity in the high Andes, is represented by
only three native fish genera, the catfishes Astroblepus and
Trichomycterus and the killifish Orestias (Vila et al 2007).
The latter include 45 endemic species to the Altiplano
(Eschmeyer & Fong 2013), distributed in different aquatics
systems, from Lake Lacsha in the center of Peru (9°S) to the
Ascotan salt pan in northern Chile (22°S) (Lauzanne 1982;
Vila 2006; Vila et al. 2011).

Orestias agassii Valenciennes 1846 is the species of the
genus with the widest distribution in the Altiplano; it ranges
from the Urubamba and Titicaca watersheds in Peru to

the Uyuni salt pan in southern Bolivia and northern Chile
(Arratia 1982, Parenti 1984, De la Barra et al. 2009). This
species was first described by Valenciennes (1846), who
characterized the morphology (Fig. l1a) and indicated the
potential range of distribution in the Province of Corocoro,
Bolivia (17°10°S; 68°27"W) and two lakes near Cuzco in
Peru (Chincheros and Antonio). Also these authors generated
a nomenclature conundrum because their use of three
different binomials for O. agassii (O. agassizii, O. agassii
and O. agassisii). Parenti (1984) made the first revision of
the spellings used by Valenciennes (1846), establishing that
O. agassii was the valid name (Cruz-Jofré et al. 2013).
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In 1895 Garman indicated that this species was abundant
in Titicaca lake (15°46°S; 65°22°W). Thus the taxon
Orestias agassii was originally ascribed to the Titicaca lake
watershed; later studies added new localities in the Bolivian
Altiplano (Parenti 1984).

The earliest references to O. agassii for Chile were made by
Pellegrin (1904,1906), and then by Eigenmann (1927). These
authors indicated that this species was present in the Ascotan
salt pan (21°29°S, 68°15"W), and that it was also found in
the Loa river watershed and Calama. Later, Eigenmann
& Allen (1942) clarified the distribution in this area (Loa
river), that corresponded to a typographical error (Figure 3
Page 5, see Eigenmann 1927). Mann (1954) affirmed that
O. agassii is found across the Chilean Altiplano, in the
Regions of Tarapacd, Antofagasta and Atacama, including
a photograph of one individual of O. agassii, but did not
indicate its provenance or define the localities in which this
species would be found. Arratia (1982) suggested that the
population of the Ascotan salt pan was a different species.
Parenti (1984) described this species as O. ascotanensis,
which has been validated using traditional morphological

(Martinez et al. 1999), chromosome evidence (Vila et al.
2010) and recently molecular phylogenetic analysis (Vila et
al. 2013). Arratia (1982) also reviewed the populations of
this genus in northern Chile (Parinacota Province 18°11°S;
69°20"W), described two new species (O. parinacotensis
and O. laucaensis) and discard the presence of O. agassii
at this latitude. Recently, Vila et al. (2013) in a molecular
systematic study considered that three Chilean populations
belong to O. agassii. The populations are those present in
Isluga river (19°15°S; 68°42"W), Huasco salt pan (20°15°S;
68°52°W) and Collacagua river (20°08°S; 68°50"W). These
authors suggest the existence of three independent lineages
(species) that are currently classified as O. agassii, this
implies that some of the populations present in Chile do not
belong to this species.

The objective of this study is to clarify the presence of O.
agassii in the Chilean Altiplano, based on the studies of
Mann (1954), Arratia (1982) and the proposal of Vila et al.
(2013), comparing the Chilean populations and the syntypes
of the species from Peru (Parenti 1984) and Bolivia (Esquer-
Garrigos et al. 2013).

Ficure 1. A: Drawing extracted from Valenciennes (1846) B: Landmarks (black points) utilized: (1) beginning of mandible; (2) center of
eye; (3) base of isthmus; (4) beginning of gill cover or operculum; (5) and (6) insertion of pectoral fin; (7) and (8) beginning and end of anal
fin; (9) and (10) insertion of caudal fin; (11) and (12) beginning and end of dorsal fin; (13) beginning of pre-maxilla; (14) sub-mandibular
union; (15) dorsum of head. C: Photograph published by Mann (1954). D: Individual of Isluga river. E: Individual of Huasco salt pan. F:
Individual of Puno bay (Titicaca Lake); photograph extracted from Parenti (1984).

Ficura 1. A: Lamina extraida de Valenciennes (1846) B: Landmarks (puntos negros) utilizados: (1) inicio de mandibula; (2) centro del
0jo; (3) base del istmo; (4) inicio del opérculo; (5) y (6) insercion de la aleta pectoral; (7) y (8) inicio y término de la aleta anal, (9) y (10)
insercion aleta caudal; (11) y (12) inicio y término de la aleta dorsal; (13) inicio pre maxila; (14) uniéon sub mandibular; (15) dorso de la
cabeza. C: Fotografia publicada por Mann (1954). D: Individuo de rio Isluga. E: Individuo del salar del Huasco. F: Fotografia extraida de

Parenti (1984).

42



Identity of the Chilean forms Of Orestias agassii: FRANCO CRUZ-JOFRE ET AL.

We compared the body form of individuals from different
localities by photographing a left lateral view with a digital
camera (Nikon Coolpix 5400). We identified 15 landmarks
or anatomically homologous points (Fig. 1B) using the
TPS.DIG2 v2.16 program (Rohlf 2010). The coordinates
of the specimens were aligned using the generalized
Procrustes superimposition method. This was done for:
A) the photograph published by Mann (1954) Fig. lc; B)
individuals from two Chilean localities, Isluga river (Fig.
1d) and Huasco salt pan (Fig. 1E), which are the same
individuals analyzed by Vila et al. (2013); and C) the
photographs of the individuals assigned as syntypes of
the species from Umayo lake and Puno bay (Titicaca lake;
Fig. 1f) in Peru and Poopo lake in Bolivia. In the analyses
47 females and two males were used (Table 1). Although,
photographs of different sources could be not considered
as replicate, in statistics sense, they are illustrative to

solve the taxonomic identity of O. agassii Chilean forms.
We performed a Canonical Variate Analysis (CVA) and a
Principal Components Analysis (PCA) in the MORPHOJ
program (Klingenberg 2011). Then we performed a
discriminant function analysis (DFA corrected for sample
size) in the SYSTAT program (SYSTAT, 2004) using the
26 principal components as variables and as classification
groups the localities of Isluga, Huasco and Titicaca (Puno-
Umayo). The Poopo locality was excluded from the DFA.

The results showed that the Chilean populations assigned to
O. agassii are different independent units. This agrees with
the phylogenetic results obtained by Vila et al. (2013). Also,
the populations from the Titicaca watershed (Puno bay
and Umayo lake) had taller bodies, larger heads and more
oblique mouths than the individuals from Isluga and Huasco
(Fig. 2). The individual photographed by Mann (1954)
grouped with the individuals of the Isluga, which suggests
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O Huasco salt pan, Chile
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+ Titicaca lake, Puno bay Peru (Parenti 1984)*
V Umayo lake, Peru (Garman 1895)*
@ Altiplano, Chile (Mann 1954) 3 Poopo lake, Bolivia (Esquer-Garrigos

etal.

2013)*

F1GURE 2 Canonical Variate Analysis (CVA) of the comparison among localities; 95% probability ellipses are indicated. Under the CV1 axis
are the diagrams of maximum change in the scale of values (-12 to +4) in this canonical variable (in black the weighted form in the CV1
value; in grey the mean form of all individuals). *Syntypes of O. agassii.

Ficura 2 Analisis de variables canonicas (CVA) de la comparacion entre localidades. Se indican las elipses de equiprobabilidad de 0.95.
Bajo el eje de CV1, se muestran los diagramas de cambio maximo escalado por los valores (-12 y 4) en esa variable candnica (en negro la
forma ponderada en el valor de CV1; en gris, forma promedio de todos los individuos). *Sintipos de O. agassii.
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that it was collected in this locality. The results of the CVA
showed that in the morphological space the individual from
Poopo lake grouped with the Isluga population.

The DFA between localities showed 92% correct
classification. All localities showed high correct
classification values of their individuals, 88% in Isluga,
94% in Huasco and 100% for the Titicaca watershed (Puno
and Umayo) (Wilks’ lambda = 0.005 Approx. F = 10.008, df
=52,40,p<0.01).

Finally, the results of this study suggest that the forms of
O. agassii in Chile do not match the form of the syntypes

TaBLE 1. Material utilized in the morphological analyses.

TaBLE 1. Material utilizado en los andlisis morfoldgicos.

of O. agassii of Peru (Titicaca lake), however the Isluga
population could be related as close to the Bolivian
populations. This is also consistent with the proposal of
Vila et al. (2013), who indicated that the forms assigned
to this species in Chile conform a polyphyletic group,
where Isluga population is the sister group of others
populations of Orestias present in the Chilean Altiplano.
The taxonomic status of these entities is being evaluated
by our group using morphological (linear and meristic
morphometry), karyotypes (chromosome number and
chromosome banding) and genetic (mitochondrial and
nuclear markers) characters.

Code* Locality N* (Sex) References
LGEUCH-ISL Isluga river, Chile 25 (females) Present study
LGEUCH-HUA Huasco salt pan, Chile 17 (females) Present study
Without code Indeterminate, Chile 1 (Indet.) Mann 1954
AMNH 52148 Puno bay (Titicaca lake), Peru 4 (2 males; 2 females)  Syntype, Parenti 1984
O. affinis Garman 1895.
MCZ 27698 Umayo lake, Peru 1 (Indet.) Syntype of O agassizii
determined by Parenti 1984
MNHN 1905-0180 Poopo lake, Bolivia 1 (Indet.) Syntype, Esquer et al. 2013

* LGEUCH (Laboratorio de Genética y Evolucion, Universidad de Chile); AMNH (American Museum of Natural History, New York);
MCZ (Museum of Comparative Zoology, Cambridge); MNHN (Museum National d’Histoire Naturelle, Paris); N: number of individuals

ACKNOWLEDGEMENTS

We thank Hugo Salinas, Pablo Fibla, Moisés Valladares and
Michel Sallaberry. This study was financed by FONDECYT
1110243, CONICYT 21120972, Programa de Cooperacion
Internacional CONICYT grants ECOS-CONICYT C10B02
and REDES130016. This study was authorized SUBPESCA,
R.E. #1042 and #2231.

BIBLIOGRAPHY

ARrrATIA, G. 1982. Peces del altiplano de Chile. In: Veloso, A.
& Bustos-Obregon E. (eds.). El Ambiente Natural y las
Poblaciénes Humanas de los Andes del Norte Grande de
Chile (Arica, Lat. 18°28’S) UNESCO, MAB-6, vol. 1,
La Vegetacion y los Vertebrados Inferiores de los Pisos
Altitudinales entre Arica y Lago Chungara: 93-133;
Montevideo, Uruguay (Oficina Regional de Ciencia y

44

Tecnologia de la Unesco para América Latina y el Caribe).

Cruz-Jorrg, F., VaLLADARES M.A., ViLa 1. & MeNpEz M.A.
2013. The genus Orestias (Teleostei: Cyprinodontidae):
nomenclatural errors in the assignation of species names.
Zootaxa 3746 (4): 597-599.

DeE La Barra, E., MarLpoNapDO M., CARvVAJAL-VALLEJOS F.
& CoroneL J. 2009. Los peces del género Orestias
(Cyprinodontiformes, Cyprinodontidae) en la Puna
Meridional de Bolivia. Revista Boliviana de Ecologia y
Conservacion Ambiental 26, 23-34.

Eicenmann, C.H. 1927. The fresh-water fishes of Chile. Memoirs
of the National Academy of Sciences 22:1-63.

Eicenmann, C.H. & ALLEN W.R. 1942. Fishes of western South
America. I. The intercordilleran and Amazonian lowlands
of Peru. II. The High Pampas of Peru, Bolivia and Northern
Chile with a revision of the Peruvian Gymnotidae, and of
the genus Orestias. University of Kentucky, Kentucky,
USA.

EscHMEYER, W. & Fong J. 2013. Species of fishes by family/
subfamily. Online catalogue of fishes. Avalaible



Identity of the Chilean forms Of Orestias agassii: FRANCO CRUZ-JOFRE ET AL.

from: http://researcharchive.calacademy.org/research/
ichthyology/catalog/fishcatmain.asp. Electronic version
(accessed 16 April 2013).

EsqQuer-GarriGos, Y., HuGueny B., Koerner K., IBanez C.,
BoniLro C., Pruvost P., Causse R., CrRuaup C. & GAUBERT
P. 2013. Non-invasive ancient DNA protocol for fluid-
preserved specimens and phylogenetic systematics of the
genus Orestias (Teleostei: Cyprinodontidae). Zootaxa,
3640 (3), 373-394

GaARMAN, S.W. 1895. The cyprinodonts. Memoirs of the Museum
of Comparative Zoology at Harvard College, Cambridge,
USA. 150-152

KLINGENBERG, C.P. 2011. MORPHOIJ: an integrated software
package for geometric morphometrics. Molecular Ecology
Resources 11: 353-357.

Lauzanng, L. 1982. Les Orestias (Pisces, Cyprinodontidae) du
Petit lac Titicaca. Revue d’Hydrobiologie Tropicale, 15,
39-70.

ManN, G. 1954. Vida de los peces en aguas chilenas. Ministerio
de Agricultura, Investigaciones Veterinarias. Facultad de
Filosofia y Educacion, Universidad de Chile, Santiago,
Chile. 195-196.

MarTiNEZ, G., BuGUENO N. & ViLa 1.1999. Orestias ascotanensis
Parenti 1984 en el Salar de Ascotan. Noticiario Mensual
del Museo Nacional de Historia Natural, Chile, 339: 7-12.

Parenti, L. 1984. A taxonomic revision of the Andean killifish
genus Orestias (Cyprinodontiformes, Cyprinodontidae).
Bulletin of the American Museum of Natural History 178:
107-214.

PELLEGRIN, J. 1904. Sur les Pharyngiens Inférieurs chez les Poissons
du genre Orestias. Comptes Rendus de 1’Académie des
Sciences, Paris, 139: 682-684

PELLEGRIN, J. 1906. Poissons, In: Meveu-Lemaire, M., Les lac des

plateau de 1’ Amerique du Sud, Paris, France, pp. 112-137.

Ronrr, FJ. 2010. TpsDig v2.16. Department of Ecology and
Evolution. State University of New York at Stony Brook.

Systat Software, Inc. 2004. SYSTAT 11 Statistic. United States
of America.

VALENCIENNES, A.1846. Chapitre XII Des Orestias En: Cuvier G.
& Valenciennes A. (eds) Histoire Naturelle des Poissons
(Volume XVIII, Livre XVIII): 221-244. Paris, Francia.

ViLa, 1. 2006. A new species of Killifish in the Genus Orestias
(Teleostei; Cyprinodontidae) from the Southern High
Andes, Chile. Copeia, 2006 (3), 471-477.

ViLa, 1. Parpo R. & S. Scott. 2007. Freshwater fishes of the
Altiplano. Aquatic Ecosystem Health and Management,
10: 201-211.

ViLa, 1., Scorr S., Lam N., Iturra P. & MenpeEz M.A. 2010.
Karyological and morphological analysis of divergence
among species of the killifish genus Orestias (Teleostei:
Cyprinodontidae) from the southern Altiplano. In: Nelson
J.S., Schultze H.P. & Wilson M.V.H. (eds) Origin and
phylogenetic interrelationships of Teleosts: 471-479.
Verlag Dr. Friedrich Pfeil, Miinchen, Germany

ViLa, 1., ScotT S., MENDEZ M. A, VALENZUELA F., ITURRA P & POULIN
E. 2011. Orestias gloriae, a new species of cyprinodontid
fish from saltpan spring of the southern high Andes
(Teleostei: Cyprinodontidae). Ichthyological Exploration
of Freshwaters, 22, 345-353.

ViLa, 1., Morates P., Scort S., PouLiN E., VELIZ D., HArRrOD C.
& MEnDEz MLA. 2013. Phylogenetic and phylogeographic
analysis of the genus Orestias (Teleostei; Cyprinodontidae)
in the Southern Chilean Altiplano: the relevance of ancient
and recent divergence processes in speciation. Journal of
Fish Biology 82: 927-943.

Recibido: 26.11.13
Aceptado: 13.03.14

45




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


