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Abstract

Anchylorhynchus vanini sp. nov. from the Amazon is described, including the mouthparts and male genitalia. The new 

species is compared with similar species within the genus and the key to the species of Anchylorhynchus provided by 

Vaurie (1954) is modified to include the new species. Adult specimens were collected in flowers of the palm Syagrus 

vermicularis Noblick and additional collections in other palms species suggest that this association is specific. This is the 

first record of the palm Syagrus vermicularis as host for a species of Anchylorhynchus.
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Introduction

The genus Anchylorhynchus Schoenherr currently has 22 valid species distributed in the Neotropical region from 

Panama to Argentina (de Medeiros & Núñez-Avellaneda 2013; O’Brien & Wibmer 1982; Vanin 1995; Wibmer & 

O’Brien 1986), and was last revised by Vaurie (1954). Since then, five new species have been described and the 

genus was moved from the Petalochilinae to the Acalyptini, subtribe Derelomina (Bouchard et al. 2011; Franz 

2006). Most of the described species are found in the Cerrado and Mata Atlântica biomes in southeastern Brazil, 

with only seven species recorded from the Amazonian region (A. amazonicus Voss; A. tricarinatus Vaurie; A. 

bicarinatus O’Brien; A. gottsbergerorum Vanin; A. pinnocchio de Medeiros & Núñez-Avellaneda; A. 

centrosquamatus de Medeiros & Núñez-Avellaneda; and A. luteobrunneus de Medeiros & Núñez-Avellaneda). 

Remarkably, all the new species of Anchylorhynchus described since Vaurie (1954) are from the Amazon or 

Central America, indicating that the diversity of Anchylorhynchus in the region has just started to be explored. 

Adults of Anchylorhynchus are associated with and often collected in palm flowers, mostly in species of Cocos L., 

Butia (Becc.) Becc., Syagrus Mart. and Oenocarpus Mart. (de Medeiros & Núñez-Avellaneda 2013; Franz & 

Valente 2005; Vaurie 1954). Adults feed on pollen (de Medeiros & Núñez-Avellaneda 2013; Bondar 1940; 

Silberbauer-Gottsberger 1990) and oviposit in female flowers (de Medeiros & Núñez-Avellaneda 2013; 

Silberbauer-Gottsberger 1990), with larvae feeding internally on female flowers and maturing fruits (da Silva et al. 

2011).

The first author conducted a survey of weevils associated with palms in the area of the mining project “Níquel 

Vermelho (Canaã dos Carajás, Pará, Brazil) in the Brazilian Amazon between 2004 and 2005 and found specimens 

of Anchylorhynchus in the flowers of Syagrus vermicularis Noblick. Also in the Brazilian Amazon, additional 

specimens were collected from the same host in the Serra das Andorinhas State Park (São Geraldo do Araguaia, 

Pará, Brazil) in 2011. The specimens from both localities turned out to be a new species of Anchylorhynchus from 

the Amazonian region, which we describe and illustrate here.
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Material and methods

Insects visiting palm inflorescences of Syagrus vermicularis in two localities (Canaã dos Carajás and São Geraldo 

do Araguaia, Pará State) in the Brazilian Amazon were collected by wrapping inflorescences in anthesis with a 

plastic bag. The weevils were sorted and pinned. Specimens identified as a new species of Anchylorhynchus were 

compared with specimens from other species of the genus (including types observed by the second author). 

External morphology of 152 specimens was analyzed under a ZEISS Discovery V20 stereomicroscope, and 

pictures of the holotype and a paratype female were taken with a Leica M125 Automontage. For dissections, five 

specimens (3 ♂, 2 ♀) were first softened for some minutes in hot water. Following this, mouthparts and the 

abdomen were dissected, with genitalia being held for some minutes in a hot 10% solution of KOH for removing 

soft tissues. Genitalia and mouthparts were illustrated using a camera lucida attached to an optical microscope 

LEICA DM 1000. The terminology follows Morimoto & Kojima (2003), Marvaldi & Lanteri (2005), Franz (2006) 

and Davis (2009).

The label information is provided exactly as seen on the specimens, with the following conventions: a 

backslash indicates a line break, square brackets enclose the contents of a single label and double quotes enclose all 

the labels for a given specimen. For paratypes, we also list in brackets the number and gender of specimens and 

their voucher numbers. Specimens are labeled with their type status, gender, genus name and species epithet and 

the author and year, e.g., “Holotype male, Anchylorhynchus vanini Valente & de Medeiros, 2013”. The labels are 

rectangular, printed and red for the holotype and yellow for paratypes. The repeated information is removed and 

indicated by "same as holotype" or "same date". The holotype is deposited in the entomological collection of the 

Museu Paraense Emílio Goeldi (MPEG). The paratypes are deposited in the MPEG, Museu de Zoologia da 

Universidade de São Paulo (MZUSP), in the collection of Curculionidae of Universidade Federal do Pará (UFPA), 

American Museum of Natural History, New York, U.S.A. (AMNH) and the Canadian Museum of Nature, Ottawa, 

Canada (CMNC).

Description

Anchylorhynchus vanini sp. nov.

Figs. 1–2

Male (Figs. 1A, 2B–F). Length of pronotum + elytra: 4.9–7.0mm. Integument brown, densely covered by 

yellowishbrown, spatulate, non-overlapping scales, revealing punctures, especially along median line of pronotum; 

rostrum, head and scutellum dark brown and covered by scales smaller than on other dorsal surfaces; antennae, legs 

and ventral surface covered by pale setae. Rostrum 1.2–1.4 times as long as pronotum, with seven carinae 

(including the pair along scrobe) well-defined to base. Mouthparts: Mandibles slightly asymmetrical; apically 

with two distinct obtuse incisors; dorsally convex and with two long setae, ventrally concave and glabrous; molar 

region subtruncate, articular region slightly sinuate. Maxillae elongated, moving in vertical axis; mala with an 

anterior lobe, almost reaching apex of palpomere I, setation: apical region covered by numerous long setae, 

subapical region with a small projection and five spatulate setae, region adjacent to stipes with five long dorsal 

setae; palpiger with seven long lateral setae and ca. 15 dorsal short setae, ventrally glabrous; palpomere I 1.2 times 

longer than wide, with three setae on apicolateral edge of outer margin; palpomere II 1.6 times longer than wide, 

with three setae on apicolateral edge of outer margin; palpomere III 1.6 longer than wide, with one very small seta 

along inner margin and numerous apical sensilla; stipes with one very long lateroventral seta; cardo with four short 

lateroventral setae. Labium: prementum subquadrate, anteriorly concave, with dorsal region covered by numerous 

setae, lateral margin with ca. nine long setae; anterior tendon (ligula) elongate, narrow, sparsely covered by short 

setae; palpomere I as long as wide, with five long setae on centrolateral region (towards outer margin) and one 

ventral seta longer than three palpomeres together; palpomere II 1.4 times longer than wide, with two short setae on 

centrolateral edge of outer margin; palpomere III 1.6 longer than wide, with a very small seta along inner margin 

and numerous apical sensilla. Antennae: scape 1.2–1.3 times as long as funicle, reaching distal margin of eye; 

funicle: article I 1.2–1.3 times as long as article II, article II 1.3–1.4 times as long as article III; article III 1.4–1.5 

times as long as article IV; articles IV–VI subequal in length; club four–articulated, with suture between apical 
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articles indistinct, 3.3–3.4 times longer than wide. Pronotum trapezoidal, 2.1–2.4 times wider than long; covered 

by scales directed obliquely to center-apex on disc and backward on sides; anterior margin darkbrown and concave, 

without constriction (collar) in dorsal view; lateral margins, subparallel from base to middle, then convergent to 

apex, prominent and forming a strong acute angle with hypomerum in lateral view; posterior margin slightly 

bisinuate and as wide as humeri; scales longer in lateral and basal margins than on disc. Protibiae curved toward 

apex. Elytra 1.5–1.6 times longer than wide, 4.0–4.5 times longer than pronotum; wider in basal 1/2, lateral 

margins subparallel from base to middle, then slightly convergent to apex; epipleuron with inflexion well marked 

along interval IX, prominent and forming an acute angle with side in lateral view; humeri not prominent. 

Prosternum convex, densely covered by scales, anterior margin concave and with row of long scales, collar 

evident; hypomeron strongly concave; sternellum very narrow. Meso- and metasternum densely covered by 

scales on sides; metasternum in middle shining and with a concavity demarked by acute lateral margins. Ventrites 

shining, covered by fine sparse scales; ventrites I–II depressed in median region; posterior margin of ventrites II–

IV straight; ventrite V trapezoidal, plane in median region, with subtruncate posterior margin. Aedeagus. Median 

lobe 2.8–3.0 longer than wide; dorsally convex; with subparallel lateral margins, slightly constricted in anterior 

region; distal margin rounded, with an obtuse median projection; orificial plates large, basal margin with sparse 

spiniform projections and curved sclerite with a bifid posterior projection. Apodemes of aedeagus 1.6–1.7 times as 

long as median lobe.

Females (Figs. 1B, 2A). Length of pronotum + elytra: 4.7–6.7mm. Females differ from males in having 

pronotal disc with a large dark brown triangular area, densely punctate, each puncture with a small seta; lateral 

areas of pronotum with integument paler than disc and covered by yellowish-brown spatulate scales. Pronotum

more trapezoidal, with lateral margins parallel in basal 1/3 then strongly converging to apex, basal margin 

distinctly narrower than humeri, with a wider median process. Hypomeron less concave than in male. Protibiae

straight toward apex. Elytra more round and convex. Metasternum convex. Ventrites I–II only slightly concave; 

ventrites III and IV narrower, retracted, separately angulate, with posterior margin of each segment distinctly 

projecting and bisinuate; ventrite V concave in median region. Body part ratios: length rostrum/length pronotum: 

1.2–1.4 times; pronotum width/length: 1.9–2.1 times; elytron length/width: 1.4–1.5 times; length elytron/length 

pronotum: 4.4–4.8 times.

Variation. Rostrum from light-brown to red-brown, sometimes lighter in middle of dorsal region. Scales of 

head and scutellum sometimes very small, apparently lacking. Dark area of pronotal disc (♀) with color from dark 

brown to black. Punctures of elytral striae sometimes darker. Mandibular teeth vary from obtuse to acute. Setae 

may be decumbent in labium and maxillae.

Etymology. Named after Dr. Sergio Antonio Vanin, who mentored both authors and for his friendship and 

dedication to the study of Neotropical Curculionidae. As a side note, a species of Anchylorhynchus, A. bucki Vanin, 

happens to be the first species described by him.

Remarks. Anchylorhynchus vanini sp. nov. is very similar to Anchylorhynchus aegrotus Fahraeus and both 

can be easily distinguished from most other species of Anchylorhynchus by the elytra covered by completely 

yellowish brown scales and variably reduced scales on head and pronotum revealing the punctures. The yellow 

morphs of Anchylorhynchus variabilis Gyllenhal are further distinguished by having all the scales on the underside 

and epipleura transformed to hairs. The shape of the pronotum, very wide in males and with a distinct inflexion in 

females, is also shared between A. aegrotus and A. vanini sp. nov. Females can be distinguished from A. aegrotus

by the dark area on the pronotum. Both males and females of A. vanini sp. nov. (4.7–7.0 mm) are generally larger 

than A. aegrotus (4.3–5.5 mm). The aedeagus of A. vanini sp. nov. is slightly wider at the apex, while it is slightly 

narrower in A. aegrotus. Finally, A. vanini sp. nov. is the only species of Anchylorhynchus with two long setae on 

the mandibles. Most species have only one long external seta, while A. tricarinatus has three setae. A. aegrotus is 

distributed along the Cerrado and Mata Atlântica biomes in Brazil, and has been collected only from Syagrus 

romanzoffiana (Cham.) Glassman, while A. vanini sp. nov. is distributed in the Brazilian Amazon and has been 

collected only from Syagrus vermicularis.

The key to the species of Anchylorhynchus provided by Vaurie (1954: 13–14) may be modified as follows to 

include the new species:

14 Beak from apex to front of eye at most 1.4 times as long as pronotum; pronotum in male at least twice as wide at base as long, 

in female narrower than elytra and with sharp angulation or tubercle on sides at middle; punctures on pronotal disc usually vis-

ible, especially along the median line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14a
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14a Body length generally larger, 4.7–7.0 mm. Pronotum in male more trapezoidal and wider, 2.0–2.4 times wider than long, 

entirely covered by yellowish-brown scales; in female pronotal disc with distinct dark area covered by tiny setae. Median lobe 

with distal margin rounded and with an obtuse median projection. Mandibles with two long setae . . . . . . . . .A. vanini sp. nov.

- Body length generally smaller, 4.3–5.5 mm. Pronotum in male less wide, 1.9–2.0 times wider than long; in both male and 

female entirely covered by large scales or covered by large scales in the sides and tiny setae in the disc; scales either uniformly 

yellowish-brown or forming a central longitudinal band of brown scales continuing in the scutellum and base of elytra. Median 

lobe with distal margin constricted. Mandibles with only one long external seta . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. aegrotus

FIGURE 1. Anchylorhynchus vanini sp. nov., habitus, dorsal, lateral and ventral view. A Male, Holotype. B Female, Paratype, 

MZUSP. Scale bars: 2 mm.
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FIGURE 2. Anchylorhynchus vanini sp. nov. A Female mandibles, dorsal view. B–F Male: B Mandibles, dorsal view. C 

Maxilla, dorsal view. D Labium, dorsal view. E Aedeagus, dorsal and lateral view. F Pronotum (arrows indicate the direction of 

the scales). Scales bars: A–D, 2µ; E, 0.01mm, F, 1mm.

Natural history. Adults were collected by the first author in flowers of Syagrus vermicularis, locally known as 

“gueroba”. This palm is distributed in transition zones between Amazon forest and Cerrado in the Brazilian states 

of Pará, Tocantins and Maranhão, so it is likely that A. vanini sp. nov. is also found elsewhere. This is the first 

record of S. vermicularis as a host for a species of Anchylorhynchus. In the two localities studied, insects were also 

collected from flowers of Syagrus inajai (Spruce) Becc. and Syagrus cocoides Mart., in addition to a number of 

others palms (Acrocomia aculeata (Jacq.) Lodd. ex. Mart., Attalea maripa Mart. Aubl., Attalea phalerata Mart. ex. 

Spreng., Astrocaryum vulgare Mart., Mauritia flexuosa L. f. and Oenocarpus distichus Mart.). Specimens of 

Anchylorhynchus vanini sp. nov. were only found in S. vermicularis, suggesting that the association is specific at 

least locally. Besides, supporting the specificity o the association, A. vanini sp. nov. was not collected in similar 
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studies conducted elsewhere in the Brazilian Amazon where S. vermicularis was not recorded: Caxiuanã, Pará 

(Valente 2000), Querência, Mato Grosso (Valente & Guimarães 2010) and in the region of the middle Xingu River 

in a number of palms (Syagrus cocoides, Syagrus inajai, Attalea maripa, Attalea phalerata, Astrocaryum 

gynacanthum Mart, Astrocaryum aculetum G Mey, Astrocaryum murumuru Mart., Astrocaryum paramaca Mart., 

Astrocaryum vulgare Mart., Bactris acanthocarpa Mart., Bactris brongniartii Mart., Bactris campestris Poepp. ex 

Mart., Euterpe longebracteata Barb. Rodr., Euterpe oleracea Mart., Geonoma maxima (Poit.) Kunth, Mauritia 

flexuosa, Mauritiella armata (Mart.) Burret, Oenocarpus distichus and Socratea ezorrhiza (Mart.) H. Wendl.).

Geographical distribution. Lowland rainforests, in open forests in Pará (Canaã dos Carajás and São Geraldo 

do Araguaia), Brazil, in elevations ranging from 210 to 500 m.

Type material. Holotype male deposited in MPEG: “Brasil–PA–Canaã dos Carajás\ Projeto Níquel Vermelho\ 

-6°28’32”/-49°52’27”\ 27–XI–2005\ R.M Valente col. [label 1], Em inflorescência de\ Syagrus vermicularis\

amostra 03 [label 2]”. Paratypes: same as holoype (15 ♂ [2 dissected], 15 ♀ UFPA; 1 ♂, 1 ♀ MZUSP); same as 

holoype but, “amostra 01”(9 ♂, 16 ♀ UFPA; 2 ♂ MZUSP, 3 ♂, 3 ♀ CMNC); “amostra 02” (1 ♀ MPEG; 1 ♂

MZUSP); same as holoype but, “02–V–2004, amostra 01” (4 ♂ MPEG); “07–V–2004, amostra 02” (2 ♂, 2 ♀ [1 

dissected] UFPA); “26–VIII–2004, amostra 01” (3 ♂, 1 ♀ MPEG) “25–XI–2005, amostra 01”(2 ♂, 7 ♀ MPEG); 

“25–XI–2005, amostra 03” (3 ♂, 4 ♀ MPEG), “25–XI–2005, amostra 04” (11 ♂ [1 dissected], 8 ♀ UFPA; 1 ♀ 

MZUSP); “25–XI–2005, amostra 05” (2 ♂, 3 ♀ AMNH); “25–XI–2005, amostra 06” (2 ♂, 2 ♀ MPEG); “25–XI–

2005, amostra 07” (1 ♂, 1 ♀ MPEG); “25–XI–2005, amostra 08” (4 ♀ [1 dissected] UFPA; 2 ♀ MZUSP). “Brasil–

PA–São Geraldo do Araguaia\ Serra das Andorinhas\ Fazenda do Cunha, Córrego Jatobá\ 25–X–2011 [label 1], Em 

inflorescência de\ Syagrus vermicularis\ amostra 01, 9:00 horas\ Guimarães, J.R. Col”. [label 2] (1 ♂, 2 ♀ UFPA); 

same date but, “amostra 02, 9:27 horas” (1 ♂, 4 ♀ MPEG); “amostra 03, 9:48 horas” (1 ♂, 4 ♀ MPEG); “amostra 

04, 10:10 horas” (1 ♂, 2 ♀ MPEG); “28–X–2011, amostra 05, 10:12 horas” (1 ♂, 1 ♀ UFPA).

Acknowledgements

We are grateful to Núcleo Regional do Leste Paraense (CNPq 558202/2009–8) of Programa de Pesquisas em 

Biodiversidade – Amazônia Oriental for financial support of the collections in the Serra das Andorinhas and use of 

equipment. To MPEG for supporting the curation of the material collected and Vale S. A. for the financial support 

of the collections in Canaã dos Carajás. Thanks also to Ricardo Pinto da Rocha for allowing access to the 

Automontage equipment.

References

Bondar, G. (1940) Insetos Nocivos e Moléstias do Coqueiro (Cocos nucifera) no Brasil, Instituto Central de Fomento 

Econômico da Bahia. Tipografia Naval, Bahia, 83 pp.

Bouchard, P., Bousquet, Y., Davies, A.E., Alonso–Zarazaga, M.A., Lawrence, J.F., Lyal, C.H.C., Newton, A.F., Reid, C., 

Schmitt, M., Slipinski, A. & Smith, A. (2011) Family–group names in Coleoptera (Insecta). ZooKeys, 972 (88), 1–972. 

http://dx.doi.org/10.3897/zookeys.88.807

Davis, S.R. (2009) Morphology of Baridinae and related groups (Coleoptera, Curculionidae). Zookeys, 10, 1–136. 

http://dx.doi.org/10.3897/zookeys.10.47

Da Silva, F.R., Begnini, R.M., Lopes, B.C. & Castellani, T.T. (2011) Seed dispersal and predation in the palm Syagrus 

romanzoffiana on two islands with different faunal richness, southern Brazil. Studies on Neotropical Fauna and 

Environment, 46 (3), 163–171. 

http://dx.doi.org/10.1080/01650521.2011.617065

De Medeiros, B.A.S. & Núñez-Avellaneda, L.A. (2013) Three new species of Anchylorhynchus Schoenherr, 1836 from 

Colombia (Coleoptera: Curculionidae; Curculioninae; Acalyptini). Zootaxa, 3636 (2), 394–400. 

http://dx.doi.org/10.11646/zootaxa.3636.2.10

Franz, N.M. (2006) Towards a phylogenetic system of derelomine flower weevils (Coleoptera: Curculionidae). Systematic 

Entomology, 31 (2), 220–287.  

http://dx.doi.org/10.1111/j.1365-3113.2005.00308.x

Franz, N.M. & Valente, R.M. (2005) Evolutionary trends in derelomine flower weevils (Coleoptera?: Curculionidae): from 

associations to homology. Invertebrate Systematics, 19 (6), 499–530.  

http://dx.doi.org/10.1071/IS05026
 Zootaxa 3709 (4)  © 2013 Magnolia Press  ·  399A NEW ANCHYLORHYNCHUS FROM THE AMAZON

http://dx.doi.org/10.3897/zookeys.88.807
http://dx.doi.org/10.3897/zookeys.10.47
http://dx.doi.org/10.3897/zookeys.10.47
http://dx.doi.org/10.1080/01650521.2011.617065
http://dx.doi.org/10.11646/zootaxa.3636.2.10
http://dx.doi.org/10.1111/j.1365-3113.2005.00308.x
http://dx.doi.org/10.4067/s0716-078x2005000100006
http://dx.doi.org/10.4067/s0716-078x2005000100006


Marvaldi, A.E. & Lanteri, A.A. (2005) Key to higher taxa of South American weevils based on adult characters (Coleoptera, 

Curculionoidea). Revista Chilena de Historia Natural, 78, 65–87. 

http://dx.doi.org/10.4067/s0716-078x2005000100006

Morimoto, K. & Kojima, H. (2003) Morphologic characters of the weevil head and phylogenetic implications (Coleoptera, 

Curculionoidea). Esakia, 43, 133–169. 

O’Brien, C.W. & Wibmer, G.J. (1982) Annotated checklist of the weevils (Curculionidae sensu lato) of North America, Central 

America, and the West Indies (Coleoptera: Curculionoidea). Memoirs of the American Entomological Institute, 34, 1–382.

Silberbauer-Gottsberger, I. (1990) Pollination and Evolution in Palms. Phyton, 30 (2), 213–233.

Valente, R.M. (2000) Os insetos e os gorgulhos das palmeiras de Caxiuanã, manual para professores. Museu Paraense Emílio 

Goeldi, Belém, 53 pp. 

Valente, R.M. & Guimarães, J.R.R. (2010) Os besouros gorgulhos de flores de palmeiras. In: Oliveira, A.C.M., Santos, J.B. & 

Santos-Costa, M.C. (Eds) Os animais da Tanguro, Mato Grosso:diversidade na zona de transição entre a floresta 

amazônica e o cerrado. Museu Paraense Emílio Goeldi, Belém, pp. 26–30. 

Vanin, S.A. (1995) Three new species of palm weevils from the Amazonian region (Coleoptera, Curculionidae). Revista 

Brasileira de Entomologia, 39 (4), 871–881.

Vaurie, P. (1954) Revision of the genera Anchylorhynchus and Petalochilus of the Petalochilinae (Coleoptera, Curculionidae). 

American Museum Novitates, 1651, 1–58.

Wibmer, G.J. & O’Brien, C.W. (1986) Annotated checklist of the weevils (Curculionidae sensu lato) of South America 

(Coleoptera: Curculionoidea). Memoirs of the American Entomological Institute, 39, 1–563.
VALENTE & DE MEDEIROS 400  ·  Zootaxa 3709 (4)  © 2013 Magnolia Press

http://dx.doi.org/10.1590/s0085-56262005000200007
http://dx.doi.org/10.1590/s0085-56262005000200007

	Abstract
	Introduction
	Material and methods
	Description
	Anchylorhynchus vanini sp. nov.
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 2.00000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


