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Ticks collected on birds in the state of Sao Paulo, Brazil
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Abstract The present study reports a collection of Amblyomma spp. ticks in birds from
several areas of the state of Sdo Paulo, Brazil. A total of 568 tick specimens (404 larvae,
164 nymphs) were collected from 261 bird specimens. From these ticks, 204 (36%) speci-
mens (94 larvae, 110 nymphs) were reared to the adult stage, being identified as Ambly-
omma longirostre (94 larvae, 90 nymphs), Amblyomma calcaratum (13 nymphs),
Amblyomma nodosum (2 nymphs), and Amblyomma cajennense (5 nymphs). Additionally,
39 larvae reared to the nymphal stage and 8 nymphs that died before reaching the adult
stage were identified as A. longirostre according to peculiar characters inherent to the
nymphal stage of this species: scutum elongate, and hypostome pointed. The remaining 271
larvae and 46 nymphs were identified as Amblyomma sp. Ticks were collected from 51 spe-
cies of birds distributed in 22 bird families and 6 orders. The order Passeriformes consti-
tuted the vast majority of the records, comprising 253 (97%) out of the 261 infested birds.
Subadults of A. longirostre were identified from 35 species of Passeriformes, comprising
11 families (Cardinalidae, Dendrocolaptidae, Fringillidae, Furnariidae, Parulidae, Pipridae,
Thamnophilidae, Thraupidae, Turdidae, Tyrannidae, and Vireonidae), and from 1 species
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of a non-passerine bird, a puffbird (Bucconidae). Subadults of A. calcaratum were identi-
fied from 5 species of Passeriformes, comprising 5 families (Cardinalinae, Conopophagi-
dae, Pipridae, Thamnophilidae and Turdidae). Subadults of A. nodosum were identified
from 2 species of Passeriformes, comprising two bird families (Thamnophilidae and Pipri-
dae). Subadults of A. cajennense were identified from 2 species of non-passerine birds,
belonging to 2 different orders (Ciconiiformes: Threskiornithidae, and Gruiformes: Cari-
amidae). Birds were usually infested by few ticks (mean infestation of 2.2 ticks per bird;
range: 1-16). Currently, 82 bird species are known to be infested by immature stages of A.
longirostre, with the vast majority [74 (90%)] being Passeriformes. Our results showed that
Passeriformes seems to be primary hosts for subadult stages of A. longirostre, A. calcara-
tum, and A. nodosum. However, arboreal passerine birds seem to be the most important
hosts for A. longirostre whereas ground-feeding passerine birds seem to be the most
important for both A. calcaratum and A. nodosum. In contrast, the parasitism of birds by
subadults of A. cajennense has been restricted to non-passerine birds.

Keywords Ticks - Birds - Amblyomma longirostre - Amblyomma calcaratum -
Amblyomma nodosum - Amblyomma cajennense

Introduction

The tick fauna of Brazil is currently composed by 56 recognized species. Most of these
species belong to the genus Amblyomma (33 valid species), followed by the genus Ixodes
(8 species). The remaining 15 species are divided into the genera Argas (1 species), Orni-
thodoros (5), Antricola (3), Haemaphysalis (3), Dermacentor (1), Rhipicephalus (1), and
Boophilus (1) (Guimaraes et al. 2001; Barros-Battesti et al. 2006). The Antricola and some
of the Ornithodoros species occurring in Brazil have been reclassified into the genus
Carios (Klompen and Oliver 1993), however this proposal has not been accepted by taxon-
omists from Latin America (Barros-Battesti et al. 2006). Despite of a relative large tick
fauna, information about ticks infesting birds in Brazil is scanty.

Currently, only three tick species from Brazil are known to use birds as primary hosts
for all parasitic stages: Argas miniatus, a parasite of the domestic fowl, and Ixodes auritu-
lus and Ixodes paranaensis, which are parasites of several bird orders, mostly Passerifor-
mes (Aragido 1936; Arzua et al. 2003; Barros-Battesti et al. 2003). On the other hand,
several other tick records on birds in Brazil have referred to subadult stages of Amblyomma
spp. (Aragdo 1918, 1936; Marini et al. 1996; Rojas et al. 1999; Evans et al. 2000; Arzua
et al. 2003; Labruna et al. 2004).

Ecological studies with subadult stages of Amblyomma spp. in Brazil have been affected
by the fact that larvae or nymphs of several Amblyomma species are morphologically very
similar or are still undescribed. For example, an extensive study conducted in the state of
Parana collected 129 ticks from 54 birds (mostly Passeriformes). The vast majority of these
ticks (121 larval specimens) belonged to the genus Amblyomma, and therefore, they could
not be identified further than the genus level (Marini et al. 1996). Another study in the state
of Minas Gerais reported 177 Amblyomma cajennense larvae and nymphs from 70 Passeri-
formes birds (Rojas et al. 1999). As these authors reported that these ticks were identified
by using a genus-level criterion for larvae (Clifford and Anastos 1960) and by comparison
with the morphological description of the A. cajennense larva (Famadas et al. 1997), their
procedure for taxonomic identification of the ticks (especially the nymphs) was definitely
not convincing and must be reviewed.
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Currently, subadult specimens of most of the 33 Amblyomma species established in Bra-
zil can be identified to the species level by only two procedures: (i) rearing the subadult
specimen until the adult stage and then identifying the species of the adult tick; (ii) use of
molecular tools. By using the first procedure, several reports of Amblyomma longirostre,
Amblyomma pseudoconcolor, Amblyomma tigrinum, and Amblyomma dubitatum have been
reported in birds in Brazil (Aragdo 1936; Evans et al. 2000; Labruna et al. 2004). By using
the later procedure, larvae and nymphs of A. aureolatum were reported in several Passeri-
forme birds from the state of Parand, by comparing 12S rRNA mitochondrial gene-partial
senquences of A. aureolatum adult ticks with sequences generated from the subadult ticks
(Arzua et al. 2003).

The present study reports a collection of Amblyomma spp. ticks in birds (mostly Passer-
iformes) from several areas of the state of Sdo Paulo in Brazil. Using the procedure of rear-
ing subadult ticks to the adult stage, at least four Amblyomma species were identified.

Materials and methods

Ticks were collected from naturally infested birds, captured by mist nets during different
surveys in the following areas and year periods in the state of Sdo Paulo: Taubaté
(23°01" S, 45°33" W) from 1997 to 2000, Mogi das Cruzes (23°31" S, 46°10" W) during
2000, Piraju (23°11" S, 49°23" W) during 2004, and Guaruja (23°59' S, 45°15" W) during
2005. Bird surveys were conducted by independent research groups, which provided data
for only tick-infested birds. For this reason, this is a descriptive study reporting ticks infest-
ing birds, with no data about tick prevalence on the bird populations.

Ticks collected on the animals were immediately placed in dry plastic vials containing
several fresh grass leaves, and covered by a cork containing several minute holes. Vials
were properly identified and held under room temperatures for few days or weeks, and then
sent to the laboratory. The purpose of this procedure was to try to maintain ticks alive
inside the vials until arriving at the laboratory. Engorged larvae or nymphs that arrived
alive at the laboratory were immediately placed in an incubator at 25°C and RH 90%, to
allow them to molt to nymphs and adults, respectively. Nymphs obtained from the
engorged larvae were allowed to feed on naive rabbits according to Pinter et al. (2002). Flat
or partially engorged larvae and nymphs collected from birds were also allowed to feed on
naive rabbits in order to try to complete their engorgement and thereafter, try to rear them
to the adult stage. Each adult specimen obtained from an engorged nymph was used for
identification of the species of the former corresponding subadult tick (larva or nymph) col-
lected on the bird.

Additionally, unpublished records of ticks collected on birds and reared to the adult
stage in the laboratory were obtained from the tick collection “Cole¢do Nacional de Carra-
patos” (CNC) of the Faculty of Veterinary Medicine of the University of Sdo Paulo. These
records were from the following locations (one infested bird per location) from the state of
Sdo Paulo: Mogi das Cruzes, Piraju, Jundiai (23°10' S, 46°52" W), Franca (20°32'S,
47°24" W), and Miracatu (24°17' S, 47°27" W).

Results

A total of 568 tick specimens (404 larvae, 164 nymphs) were collected from 261 bird spec-
imens. From these ticks, 204 (36%) specimens (94 larvae, 110 nymphs) were reared to the
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adult stage, being identified as A. longirostre (94 larvae, 90 nymphs), Amblyomma calcara-
tum (13 nymphs), Amblyomma nodosum (2 nymphs), and A. cajennense (5 nymphs). Addi-
tionally, 39 larvae reared to the nymphal stage and 8 nymphs that died before reaching the
adult stage were identified as A. longirostre according to peculiar characters inherent to the
nymphal stage of this species: scutum elongate, and hypostome pointed (Keirans and Dur-
den 1998). These peculiar characters of the A. longirostre nymph were confirmed in the
above mentioned A. longirostre subadults that were reared to the adult stage. The remain-
ing 271 larvae and 46 nymphs died before reaching the adult stage or if reached the
nymphal stage, they had hypostome rounded apically (common to the nymphs of other
Amblyomma species) therefore; they were regarded as Amblyomma sp.

Ticks were collected from 51 species of birds distributed in 22 bird families and 6 orders
(Tables 1 and 2). The order Passeriformes constituted the vast majority of the records, com-
prising 253 (97%) out of the 261 infested birds. Subadults of A. longirostre were identified
from 35 species of Passeriformes, comprising 11 families (Cardinalidae, Dendrocolaptidae,
Fringillidae, Furnariidae, Parulidae, Pipridae, Thamnophilidae, Thraupidae, Turdidae,
Tyrannidae, and Vireonidae), and from 1 species of a non-passerine bird, a puffbird
(Bucconidae). Subadults of A. calcaratum were identified from 5 species of Passeriformes,
comprising 5 families (Cardinalinae, Conopophagidae, Pipridae, Thamnophilidae and
Turdidae). Subadults of A. nodosum were identified from 2 species of Passeriformes,
comprising two bird families (Thamnophilidae and Pipridae). Subadults of A. cajennense
were identified from 2 species of non-passerine birds, belonging to 2 different orders
(Ciconiiformes: Threskiornithidae, and Gruiformes: Cariamidae).

Birds were usually infested by low number of ticks. Overall, a total of 261 birds were
infested by 568 ticks, giving a mean infestation of 2.2 ticks per bird (range: 1-16). Only 17
(7%) birds were infested by more than 5 ticks whereas 145 (56%) birds were infested by a
single tick specimen.

Voucher specimens of ticks collected in the present study have been deposited in the
CNC tick collection (accession numbers: 65-68, 84-87, 135, 136, 139-141, 146, 154, 158,
188, 196, 219, 220, 228, 232, 280, 290, 294, 317, 318, 331, 687, 726, 729, 788, 842-846,
857, 867, 907, 908, 913, 926).

Discussion

The present study reports four Amblyomma species parasitizing birds in the state of Sdo
Paulo. Bird parasitism was restricted to larvae or nymphs; no adult tick was found in birds
during this study. Although we do not present data on prevalence of ticks on birds, our data
include all birds that were found infested by ticks during the field works of Taubaté, Piraju,
Guarujd, and Mogi das Cruzes. Thus, A. longirostre was far the most common tick species
parasitizing passerine birds in these four areas. In Taubaté and Piraju, only 3 bird species
were found infested by A. calcaratum in each locality, whereas only 2 bird species were
found infested by A. nodosum in Guarujd, and no other tick species was found in Mogi das
Cruzes. Possibly, the nymphs identified as Amblyomma sp. in birds from Taubaté, Piraju,
and Guaruja (Table 1) belong to A. nodosum or A. calcaratum, although these nymphs died
before molting and could not be identified to the species level.

Amblyomma longirostre is a Neotropical tick with established populations from Panama
to southern Brazil and Argentina (Jones et al. 1972; Guimaraes et al. 2001). The adult stage
feeds primarily on porcupines (Coendou spp.), whereas the immature stages seem to feed
primarily on passerine birds (Aragdo 1936; Jones et al. 1972). Although there have been
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several reports of A. longirostre on migratory birds in North America (Jones et al. 1972;
Scott et al. 2001), apparently this tick never became established in North America, what is
probably related to two major facts: (i) adverse environmental conditions for the tick; (ii)
absence of the primary host (Coendou spp.) for adult ticks. In fact, all four localities where
birds were collected in the present study were naturally inhabited by porcupines (data not
shown). Bird species previously reported infested by immature of A. longirostre are listed
in Table 3. Based on these previous records, the present study reports 23 bird species
infested by A. longirostre for the first time (Tables 1 and 2). Currently, 82 bird species are
known to be infested by immature stages of A. longirostre, with the vast majority [74
(90%)] being Passeriformes. At least 60 of these bird species, including those found more
times parasitized by A. longirostre in the present study (Automolus leucophthalmus,
Chiroxiphia caudata, Manacus manacus, Tachyphonus coronatus, Trichotrhaupis melan-
ops, Platyrinchus mystaceus, Ramphocelus bresilius, and Saltator similis), are mostly
understorey birds, which nest in trees and rarely visit the ground (Sick 1997) (Table 3).
Since porcupines Coendou spp. (primary hosts for the adult stage of A. longirostre) are
typically arboreal and rarely visit the ground (Emmons and Feer 1997), the present records
of A. longirostre immature ticks, mostly on arboreal birds, suggest that A. longirostre is an
arboreal tick species, using the tree canopy for the free-living developmental stages.

Adult ticks of both A. calcaratum and A. nodosum have been reported almost exclu-
sively on anteaters (Tamandua tetradactyla and Myrmecophaga tridactyla) (Aragdo 1936;
Fairchild et al. 1966; Jones et al. 1972), which are indeed primary hosts for the adult stage
of these tick species. In fact, during the field work in Guarujd, two southern tamandua ant-
eaters (T. tetradactyla) were found infested by ticks; one was infested by 22 adults of
A. nodosum (15 males, 7 females) and 2 adults of A. calcaratum (1 male, 1 female) on
13 August 2006, and the other was infested by 20 adults of A. nodosum (7 males, 13 females)
and 1 adult of A. calcaratum (1 female) on 31 August 2006 (unpublished data from the CNC
tick collection, accession numbers 916, 920). To our knowledge, previous records for
immature stages of A. calcaratum and A. nodosum on birds are restricted to the work of
Jones et al. (1972), who cited “birds” without species designation. The present study pro-
vides the parasitism of A. calcaratum nymphs on S. similis, Conopophaga lineata, Turdus
albicollis, C. caudata, and Pyriglena leucoptera; and the parasitism of A. nodosum nymphs
on Dysithamnus mentalis, and M. manacus. Most of these species are understorey passerine
birds, which usually visit the ground to seek for food (Sick 1997). For instance, C. lineata,
the species more times parasitized by A. calcaratum nymphs in Piraju, as well as T. albicol-
lis and P. leucoptera, are found close or on the ground most of time, where they look for
insects (Ridgely and Tudor 1994; Sick 1997). These facts suggest that larvae and nymphs
of both A. calcaratum and A. nodosum host seek on the ground surface. In fact, the giant
anteater (M. tridactyla) is exclusively terrestrial (Emmons and Feer 1997), enabling larvae
derived from engorged females to host seek on the ground. On the other hand, most passer-
ine birds build their nests on trees usually 4-5 m above the ground (Ridgely and Tudor
1994; Sick 1997), where it could also be in contact with arboreal ticks, such as proposed
here for A. longirostre. This might explain records of both A. longirostre and A. calcaratum
or A. nodosum on the same bird species (e.g. S. similis, T. albicollis, D. mentalis, M. mana-
cus, C. caudata) (Table 1), which have their nests on trees and live in the understorey and
near the ground. Similarly, a few ground-feeding birds previously reported infested by
A. longirostre build their nests on trees (Table 3), enabling them to get infested by arboreal
ticks.

The present study provides two records of A. cajennense on two different bird species,
Theristicus caudatus (Buff-necked Ibis) and Cariama cristata (Red-legged Seriema).
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Despite of several previous records of A. cajennense immature ticks on birds (Fairchild
et al. 1966; Rojas et al. 1999; Estrada-Pena et al. 2004; Arzua et al. 2005), these records
require further evaluation since larvae and nymphs were not identified by currently reliable
methods for this species (i.e. rearing ticks to the adult stage, or by molecular methods).
A. cajennense is one of the most abundant tick species in Latin America, where it has
shown a broad host range for all parasitic stages (Estrada-Pena et al. 2004). However, its
host range has been almost restricted to medium- to large-sized mammals. Interestingly, the
two records reported in the present study refer to medium-sized birds of two different
orders, with habits predominantly terrestrial, although both species build large, massive
nests in tall trees (Sick 1997).

Although life-histories of most of the Neotropical Amblyomma species are poorly
known, especially when considering subadult stages, it seems that passerine birds act as
primary hosts for larvae and nymphs of at least four species: A. aureolatum (Arzua et al.
2003), A. longirostre, A. calcaratum, and A. nodosum. Other Neotropical Amblyomma spe-
cies, such as Amblyomma tigrinum (Evans et al. 2000; Gonzalez-Acuna et al. 2004; Nava
et al. 2006) and Amblyomma pseudoconcolor (Aragdo 1936) might also use birds as pri-
mary hosts for immature stages. Finally, studies on ticks infesting birds have important
implications on the geographical distribution of ticks and tick-borne pathogens, since
migrating birds have been implicated in transportation of infected ticks through lands and
abroad continents (Hoogstraal 1961; Bjoersdorff et al. 2001).

References

Arnold KA (1970) Notes on avian ectoparasites from Costa Rica. I. Acarina and Diptera. Rev Biol Trop
16:259-265

Aragdo H (1918) Notas ixodidolégicas. Revista do Museu Paulista 10:375-417

Aragio H (1936) Ixodidas brasileiros e de alguns paizes limitrophes. Mem Inst Oswaldo Cruz 31:759-843

Arzua M, Navarro da Silva MA, Famadas KM et al (2003) Amblyomma aureolatum (Pallas, 1772) and Ixodes
auritulus Neumann, 1904 (Acari: Ixodidae) on birds in Southern Brazil, with notes on their ecology. Exp
Appl Acarol 31:283-296

Arzua M, Onofrio VC, Barros-Battesti DM (2005) Catalogue of the tick collection (Acari: Ixodida) of the
Museu de Histdria Natural Capao da Imbuia, Curitiba, Parand, Brazil. Rev Bras Zool 22:623-632

Barros-Battesti DM, Arzua M, Pichorim M et al (2003) Ixodes (Multidentatus) paranaensis n. sp. (Acari: Ix-
odidae) a parasite of Streptoprocne biscutata (Sclater 1865) (Apodiformes: Apodidae) birds in Brazil.
Mem Inst Oswaldo Cruz 98:93-91

Barros-Battesti DM, Arzua M, Bechara GH (2006) Carrapatos de importancia médico-veterindria da Regido
Neotropical: Um guia ilustrado para identificacdo de espécies. Vox/ICTTD-3/Butantan, Sao Paulo

Bjoersdorff A, Bergstrom S, Massung RF et al (2001) Ehrlichia-infected ticks on migrating birds. Emerg In-
fect Dis 7:877-879

Clifford CM, Anastos G (1960) The use of chaetotaxy in the identification of larval ticks (Acarina: Ixodidae).
J Parasitol 46:567-578

Emmons H, Feer F (1997) Neotropical rainforest mammals. A field guide, 2nd edn. University of Chicago
Press, Chicago

Estrada-Pena A, Guglielmone AA, Mangold AJ (2004) The distribution and ecological ‘preferences’ of the
tick Amblyomma cajennense (Acari: Ixodidae), an ectoparasite of humans and other mammals in the
Americas. An Trop Med Parasitol 98:283-292

Evans DE, Martins JR, Guglielmone AA (2000) A review of the ticks (Acari, Ixodida) of Brazil, their hosts
and geographical distribution — 1. The state of Rio Grande do Sul, southern Brazil. Mem Inst Oswaldo
Cruz 95:453-470

Fairchild GB, Kohls GM, Tipton VJ (1966) The ticks of Panama (Acarina: Ixodoidea). In: Wenzel WR, Tip-
ton VJ (eds) Ectoparasites of Panama. Field Museum of Natural History, Chicago

Famadas KM, Serra-Freire NM, Lanfredi RM (1997) Redescription of the larva of Amblyomma cajennense
(Fabricius) (Acari: Ixodidae) using optical and scanning electron microscopy. Acarologia 38:101-109

@ Springer



160 Exp Appl Acarol (2007) 43:147-160

Gonzalez-Acuna D, Venzal J, Skewes-Ramm O et al (2004) First record of immature stages of Amblyomma
tigrinum (Acari: Ixodidae) on wild birds in Chile. Exp Appl Acarol 33:153-156

Guimaraes JH, Tucci ED, Barros-Battesti DM (2001) Ectoparasitos de importancia veterinaria. Pleiade-FA-
PESP, Sao Paulo

Hoffmann A (1962) Monografia de los Ixodoidea de México. I parte. Rev Soc Mex Hist Nat 23:191-307

Hoogstraal H (1961) Migrating birds and their ectopatasites in relation to disease. East Afr Med J 38:221-226

Jones EK, Clifford CM, Keirans JE et al (1972) The ticks of Venezuela (Acarina: Ixodoidea) with a key to the
species of Amblyomma in the Western Hemisphere. Brigham Young Univ Biol Ser Sci Bull Biol Ser
17:1-40

Keirans JE (1985) George Henry Falkiner Nuttall and the Nuttall tick catalogue. Un St Dep Agric Agric Res
Ser Misc Pub 1438

Keirans JE, Durden LA (1998) Illustrated key to nymphs of the tick genus Amblyomma (Acari: Ixodidae)
found in the United States. ] Med Entomol 35:489-495

Klompen JSH, Oliver JH Jr (1993) Systematic relationships in the soft ticks (Acari: Ixodida: Argasidae). Syst
Entomol 18:313-331

Labruna MB, Pinter A, Teixeira RHF (2004) Life cycle of Amblyomma cooperi (Acari: Ixodidae) using ca-
pybaras (Hydrochaeris hydrochaeris) as hosts. Exp Appl Acarol 32:79-88

Marini MA, Reinert BL, Bornschein MR et al (1996) Ecological correlates of ectoparasitism on Atlantic For-
est birds, Brazil. Ararajuba 4:93-103

Nava S, Mangold AJ, Guglielmone AA (2006) The natural hosts of larvae and nymphs of Amblyomma tigri-
num Koch, 1844 (Acari: Ixodidae). Vet Parasitol 140:124-132

Morel PC (1967) Les tiques des animaux sauvages des Antilles (Acariens, Ixodoidea). Acarologia 9:341-352

Neumann LG (1899) Révision de la familie des ixodidés (3° mémorie). Mém Soc Zool Fr 12:107-294

Pinter A, Labruna MB, Faccini JL (2002) The sex ratio of Amblyomma cajennense (Acari: Ixodidae) with
notes on the male feeding period in the laboratory. Vet Parasitol 105:79-88

Ridgely RS, Tudor G (1994) The birds of South America, vol. 2: the suboscine passerines. University of Tex-
as Press, Austin

Rojas R, Marini MA, Zanatta Coutinho AT (1999) Wild birds as hosts of Amblyomma cajennense (Fabricius,
1787) (Acari: Ixodidae). Mem Inst Oswaldo Cruz 94:315-322

Scott JD, Fernando K, Banerjee SN et al (2001) Birds disperse Ixodid (Acari: Ixodidae) and Borrelia burg-
dorferi infected ticks in Canada. J Med Entomol 38:493-500

Sick H (1997) Ornitologia Brasileira. Ed. Nova Fronteira, Rio de Janeiro

Venzal JM, Félix ML, Olmos A et al (2005) A collection of ticks (Ixodidae) from wild birds in Uruguay. Exp
Appl Acarol 36:325-331

@ Springer



	Ticks collected on birds in the state of São Paulo, Brazil
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


