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ABSTRACT

This work presents the results of a taxonomic study carried out on three specimens of fossil Orthoptera from the Crato Member laminated
limestone, lowest unit of the Santana Formation (Lower Cretaceous), Araripe Basin. All fossils were found in Pedra Branca Quarry, near Santana
do Cariri and Nova Olinda municipalities in Ceara State, northeast Brazil. The following new taxa are proposed: Brauckmannia groeningae
Martins-Neto, n. gen. et n. sp. (Brauckmanniidae Martins-Neto, n. fam.), Euclydes ramosfernandesi n. gen. et n. sp. (Mimnermidae: Euclydesinae
Martins-Neto, n. subfam.), and Prezottophlebia helbae Martins-Neto, n. gen. et n. sp. (Hagloidea: Prezzottophlebiidae Martins-Neto, n. fam.). The
meaning of their morphological characters (robustness and body shape) and their presence in the laminated limestone is discussed like a
contribution to the past distribution of Ensifera and to the paleoecological inferences.
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RESUMO

Este trabalho apresenta o estudo taxondmico de trés espécimes de ortopteros fosseis, provenientes dos niveis de calcarios laminados do Membro
Crato, unidade inferior da Formagao Santana (Cretaceo Inferior), bacia do Araripe. Os fosseis provém do afloramento da Mina Pedra Branca, nas
proximidades dos municipios de Santana do Cariri e Nova Olinda, no Estado do Ceara, nordeste do Brasil. Os seguintes novos taxons sao propostos:
Brauckmannia groeningae Martins-Neto, n. gen. et n. sp. (Brauckmanniidae Martins-Neto, n. fam.), Euclydes ramosfernandesi n. gen. et n. sp.
(Mimnermidae: Euclydesinae Martins-Neto, n. subfam.) e Prezottophlebia helbae Martins-Neto, n. gen. et n. sp. (Hagloidea: Prezzottophlebiidae
Martins-Neto, n. fam.). O significado dos caracteres morfoldgicos (a forma do corpo e sua robustez) e de sua presenca entre os niveis de calcarios
laminados é discutido como uma contribuicdo para a distribuicao pretérita de Ensifera e para a paleoecologia do grupo.

Palavras-chave: Ensifera, insetos, Formacao Santana, bacia do Araripe, Cretaceo Inferior, Brasil.

INTRODUCTION

The Orthoptera and Neuroptera
are the most common orders of insects
from the Araripe Basin in terms of
collected specimens and number of
named species (Martins-Neto, 1991, 1995,
2006). Orthopterans are mainly
represented by Grylloidea, among the
Ensifera, and by Locustopsoidea, among
the Caelifera. Some groups are especially
rare such as Hagloidea, Tettigonioidea,
and Gryllotalpoidea. The present study is
a contribution and addition to past
research made by the author, and reveals
new forms of orthopterans.
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MATERIAL AND METHODS

The material consists of three selected
slabs collected in Pedra Branca Quarry,
located at Nova Olinda-Santana do Cariri
road, 4 km from the municipal district of
Nova Olinda and was originated from the
laminated limestone from the Crato
Member, lowermost unit of the Santana
Formation, Araripe Basin (Ponte and
Appi, 1990), considered Upper Aptian in
age (Ponte and Ponte-Filho, 1996;
Coimbra e/ al., 2002).

The adopted terminology is based in
Martins-Neto (1991) and the taxonomic
insertions follows Martins-Neto (1991) and

Gorochov (1995). Abbreviations cited in the
text: MA, anterior media; R, radial; RA, an-
terior radial; RP, posterior radial; ScA, ante-
rior subcosta; ScP, postetior subcosta.

SYSTEMATIC PALEONTOLOGY

Order ORTHOPTERA Olivier, 1789
Suborder ENSIFERA Chopard, 1920
Superfamily STENOPELMATOIDEA
Burmeister, 1838

Brauckmanniidae, n. family

Diagnosis. Big sized ensiferan,
macropterous, stunt, body length around
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40 mm. All tibia robust, smaller than
femora and tarsi longer than tibia. Fore,
mid and hind tarsi four segmented and all
articles with a notably developed pulvilli.
Segment IV of all tarsi modified in a stickle-
like structure, without terminal claws.

Discussion. Within Stenopelmatoidea,
only Cooloolinac Rentz (Mimnermidae
Brunner-Wattenwyl) shares some
apomorphic characteristics with
Brauckmanniidae, such as the modification
of the fore legs (tibia short and robust,
tarsi four-segmented) and body stunt.
Brauckmanniidae n. fam. differs from all
known Stenopelmatoidea in having all
three pair of legs modified (tibia shorter
than femur, tarsi longer than tibia and with

well-developed pulvilli).
Brauckmannia n. gen.

Type species. Brauckmannia groeningae, n.
sp., designated here.

Etymology. In honour to Carsten and
Brigitte Brauckmann (Clausthal University,
Germany).

Diagnosis. As for the family, with tibia
without spines or apical spurs.
Discussion. The most similar known genus
is Cooloola Rentz (Cooloolinae) in having
the fore and hind pair of legs modified.
However, Branckmannia n. gen. greatly
differs in having also the mid pair of legs
modified, longer tarsal elements (short in
Cooloola), macropterous (micropterous in
Cuoloola), and virtually no spines, apical spurs
and distal claws (present in Coolvola).

Figure 1. Brauckmannia groeningae Martins-Neto, n. sp. A.
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Brauckmannia groeningae n. sp.

(Figure 1)

Etymology. In honor to Elke Groning
(Clausthal Institute, Germany).
Holotype and only specimen. RGMN-
500, housed at Sociedade Brasileira de
Paleoartropodologia (Rua Arnaldo
Vitaliano, 150, 14091-220, Ribeirio Preto,
SP, Brazil).

Type locality. Pedra Branca Quarry, Nova
Olinda-Santana do Cariri road, 4 km from
the municipal district of Nova Olinda,
Ceari State, Brazil.

Type stratum. Laminated limestone level,
Crato Member, lowermost unit of the
Santana Formation, Araripe Basin.

Age. Aptian, Lower Cretaceous.
Diagnosis. As for the genus.
Description. Big sized orthopteran,
macropterous, stunt, with body length
around 40 mm, probably male (no
evidence of ovipositor preserved). Head
twice wider than long, 9 mm wide and 4
mm long. Pronotum seliform little wider
and shorter than the head. Fore femur
(Figure 1B.1), 12.6 mm long and 2.6 mm
wide, with 0.20 of robustness index
(RI=width/length). Fore tibia 6.6 mm
long and 2.4 mm wide (RI = 0.36), and
no evidence of tympanums. Mid tibia
(Figure 1B.2), 7.1 mm long and 3 mm
wide (RI = 0.42). Mid tarsus length, 9.6
mm. Hind femur 25 mm long and 6.5
mm wide (RI = 0.26). Hind tibia (Figure
1B.3) 13.8 mm long and 3 mm wide (RI
= 0.21). Hind tarsus 14.5 mm with digit

1V sickle-like, distally curved, without ter-
minal claws, and intensely pubescent.
Fore, mid and hind tarsi four segmented
and all articles with a notably developed
pulvilli. No evidence of spines or apical
spurs in the tibia. No evidence of cerci.
Wings poortly preserved, longer than the
body. Those characters make Brauckmannia
groeningae 1. sp. one of the biggest known
Cretaceous orthopteran.

Family MIMNERMIDAE Brunner-
Wattenwyl, 1888
Euclydesinae, n. subfamily

Diagnosis. Big sized ensiferans with
body length around 23 mm. Females with
long setiform ovipositor, longer than the
body. Fore wing with wide costal area
toward the apex, narrow at the wing base;
ScA shortand ScP reaching the apical area;
RA unbranched; RP three-branched and
MA two-branched; RP origin close to the
wing base; conspicuous ma-mp. Hind
wing with not well-developed anal fan and
costal area homogeneously narrow.

Discussion. Fuclydesinae n. subfam. is
similar to the Zeuneropterinae Kevan &
Wighton, in the general wing morphology,
specially in having MA two-branched and
the presence of ma-mp. Euclydesinae n.
subfam. differs from Zeuneropterinae in
having ScA short (relatively long in
Zeuneropterinae), ScP long, reaching the
apical area (the costal matgin circa 1/3 of
the wing apex), RA unbranched (mult-
branched in  Zeuneropterinae).

Holotype; B. 1, fore leg; 2, mid leg; 3, hind leg. Scale bar: 5 mm.
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Additionally Euclydesinae n. subfam.
exhibits a notably distally wide costal area
(narrow in Zeuneropteridae). The new
subfamily differs also from other
Mimnermidae subfamilies by its notably
long and setiform ovipositor, normally
shorter and blade-like in the known
subfamilies.

Eunclydes n. gen.

Type species. Euclydes ramosfernandest, n.
sp., designated here.

Etymology. Generic and specific names
in memoriam of the Brazilian naturalist,
Euclydes Ramos Fernandes.

Diagnosis. As for the subfamily.
Discussion. The closest known
Zeuneropterinae genera, Zeuneroptera
Kevan and Wighton and A/bertoilus
Kevan and Wighton, from the Canadian
Paleocene (Kevan and Wighton, 1981),
originally placed in Prophalangopsidae,
were subsequently placed in the
Mimnermidae by Gorochov (1995).
Eunclydes n. gen. greatly differs from both
mentioned genera, as previously
discussed (see subfamily discussion). A
third genus, Kevania Martins-Neto, 1991,
described from the same sediments from
the Araripe Basin, exhibits a very similar
hind wing but differs in having RA and
RP multi-branched and RP origin close

to the mid length of wing (close to the
wing base in Euclydes n. gen.). Kevania
Martins-Neto, originally interpreted as
Prophalangopsinae (Martins-Neto, 1991),
and later as Hagloidea incertae sedis
(Gorochov, 1995), is now transferred to
the Euclydesinae n. subfam., within
Mimnermidae. Another genus,
Cratobaglopsis Martins-Neto (1991), also
described for the Crato Member,
although poorly preserved, also exhibits
a lance-like ovipositor and wing venation
pattern, which could permit its inclusion
in this new subfamily. However Euclydes
n. gen. differs from Cratohaglopsis Martins-
Neto, 1991 by having a hind wing with
notably narrower radial sector area, RA
without secondary branches (three in
Cratobaglopsis) and RP with only one
secondary branch (six in Cratobaglopsis).

Eunclydes ramosfernandesi, n. sp.
(Figure 2)

Holotype and only specimen. RGMN-
501, housed at Sociedade Brasileira de
Paleoartropodologia (SBPr).

Type locality, type stratum, and age. The
same for Brauckmannia groeningae n. sp.
Description. Body stunt, 23 mm long,
proventriculum preserved (Figure 2B.3).
Big and prominent eyes. Pronotum
trapezoidal, shorter than the head, and

abdomen as wide as the thorax.
Ovipositor long, lance-like, 33 mm long.
Fore wing 32 mm long and 13 mm wide
(Figure 2B.1), after pushing back (the
costal area is preserved and folded along
ScP). Costal area very narrow at the wing
base and widening toward the apex, filled
by several cross veins. ScA shott, close to
the wing base, and ScP long, sinuous,
reaching the apex. RA sinuous and
unbranched, parallel to ScP. RP origin
close to the wing base, originating three
long secondary branches: RP1 divergent
of RP2, and RP3 parallel to RP2. MA
origin at the wing base. MA1 curved,
convergent to the RP3 extremity. MP
apparently two-branched and ma-mp
conspicuous at the wing base. Several
cross-veins in the whole wing, Hind wing
with a narrow and homogeneous costal
area (Figure 2B.2). ScA and ScP as for
the fore wing, but ScP reaching the apical
area boundary. RA unbranched and RP
apparently two-branched. MA two-
branched and MA1 and MAZ2 long and
distally convergent.

Superfamily HAGLOIDEA
Handlirsch, 1906
Family Prezottophlebiidae, n. fam.

Diagnosis. Fore wing with costal
margin narrow and radial area wide. RA

Figure 2. Euclydes ramosfernandesi Martins-Neto n. sp. A. Holotype; B. 1, fore wing; 2, hind wing; 3, body detail. Scale bar: 5 mm.
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distal branches long, branching at the
wing mid length. Presence of intercalary
veins.

Discussion. Differs from all known
Hagloidea families by the unique location
of R branching of RA and of secondary

Cc

branching of RP at mid length, close to
the apex in the other families, presence
of intercalary veins that is absent in the
other families, and by a wide radial field,
normally narrow and homogeneous in
the other ones.

Prezotophlebia Martins-Neto, n. gen.

Etymology. In honor to the Brazilian
ethologist Fabio Prezoto.

Type species. Prezotophlebia belbae, n. sp.,
designated here.

Figure 3. Prezottophlebia helbae Martins-Neto, n. sp. A. Holotype; B. Wing detail; C. 1, head leg; 2, fore leg; 3, mid leg; 4,
detail of abdomen; 5, fore wing. Scale bar: 5 mm.
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Diagnosis. As for the family.

Prezotophlebia helbae, n. sp.
(Figure 3)

Etymology. In honor to the ethologist
Helba Helena Santos Prezoto.
Holotype. RGMN-511, housed at Socieda-
de Brasileira de Paleoartropodologia (SBPx).
Type locality, type stratum and age.
As for Brauckmannia groeningae n. sp.
Description. Mid-sized Orthoptera, body
length 28 mm, macropterous, with
relatively small triangular head (Figures 3A
and 3C.1). Pronotum trapezoidal, larger
than the head. Abdomen stunt, with the
last four segments compressed (Figure
3C.4). Fore leg relatively small (Figure 3C.2),
with femur 10 mm long and 1 mm wide,
tibia 6 mm long and 1 mm wide, intensely
pubescent and with just one small tarsal
segment preserved. Mid leg (Figure 3C.3),
12 mm long and 2 mm wide, with 7 mm
long and 1.5 mm wide, smooth tibia and
only two small tarsal segments preserved.
Hind femur 20 mm long and 4 mm wide
(RI=0.20) with a smooth tibia. Fore wing
40 mm long and 6 mm wide (Figures 3B
and 3C.5), costal area narrow, filled by
pectinate cross veins, with ScP running
directed toward to the costal area, RA
origin about 1/3 of the wing base,
sinuous with two sigmoid secondary
branches, distally dichotomous. Area
between ScP and RA with intercalary
branches. RP slightly sigmoid, distally
multibranched, and with at least three
secondary branches preserved. MA two-
branched, distally dichotomous and with
at least one intercalary vein preserved.
Unbranched MP, parallel to the MA
branches. CuA three-branched. Dense
cross-vein pattern.

REVIEW OF THE HAGLOIDEA
AND PHASMOMIMOIDEA
FROM THE BRAZILIAN
LOWER CRETACEOUS

Recent studies are given a great
contribution in the knowledge of the
diversity and taxonomic insertion of the
Lower Cretaceous insects, mainly in
northeast Brazil.

Martins-Neto (1991) attributed two
new species Kevania araripensis and
Cratohaglopsis  santanaensis to the
Hagloidea, both transferred here to the
Stenopelmatoidea.  Furthermore,
illustrates another specimen (Martins-
Neto, 1995, fig, 64) that also was attributed
to Hagloidea. This form, represented by
a bizarre neuropteran, is assigned to the
genus Rafaeliaby Nel et al. (2005), recently
renamed to Rafaeliana Nel et al. (2006) and
motivates the creation of a new family of
neuropterids, Rafaclidae (Nel ez a/. 2005).
Finally, a wing fragment described as
Phasmomimella? araripensis (Martins-Neto,
1991) shows to be very similar to the apical
area of the fore wing from Rafaeliana and
could be also assigned to this genus.

As a result, the Hagloidea is only
represented now in Araripe basin by the
new genus and specie Prezotophlebia belbae
described here. On the other hand, this
family and other related forms strongly
dominate over Grylloidea in the Asian
Lower Cretaceous (Gorochov, 2001a). For
the England Lower Cretaceous, the
frequency of these taxa is more or less
intermediate (Gorochov, 2001b), and as
discussed here, rare in the Brazilian Lower
Cretaceous.

This clearly reflects geographical and/
or ecological differences, as first pointed
by Gorochov (2001b). For this author
this could be due to a humid tropical
climate present in Brazil, in opposition
to the drier temperate climate existing in
Siberia-Mongolia, and intermediate
within these extremes in England.
Nevertheless, a hot, dry, tending to arid
climate has been widely suggested in the
literature during the Crato’s time at
Araripe Basin (Lima, 1983; sece also
Martins-Neto, 2006 to a revision). The
new data here presented gives support to
the more recent studies made with the
other elements of the Early Cretaceous
life in the basin, that proposed a hot, but
not so arid climate, to this time in the
intetior areas of northeast Brazil (Carva-
lho, 2005; Dilcher ez al., 2005) or at least,
maintain some dubiety about the dry
conditions in the surrounding
environments of the Araripe paleolake
(Kunzmann ez al.,, 2006).

volume 3, nimero 1, janeiro/junho de 2007
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FINAL COMMENTS

The insect fauna described until the
moment to Crato Member, Santana
Formation, are revealing an unexpected
diversity in the Lower Cretaceous times to
northeast Brazil, presently dominated by
Orthoptera (Ensifera and Caclifera), as well
as Neuroptera. The present contribution
reveals that this dominance also includes
bizarre forms of Stenopelmatoidea
members and new elements belonging to
poorly know groups, such as
Gryllotalpoidea (to be described). Another
interesting aspect regards to the use of
those insects in paleoecology, showing
groups morphologically as distinct as
Euclydesinae and cearagryllyds exhibiting
similar habitus, expressed in the ovipositor
shape and length (notably long and
narrow), body shape and robustness. This
could represent a strategy in relation to the
occupation of the ecological niche. Like was
suggested also in previous works, under
the soil lives a diverse community of
burrowing crickets (Gryllotalpoids and
closely related species) and on the leaves, a
diverse community of grasshoppers
(especially Locustopsidae).

ACKNOWLEDGEMENTS

Thanks are due to Federica Menon
(Manchester) for the English cotrections,
comments and suggestions, and to
Carsten and Brigitte Brauckmann
(Clausthal University, Germany), by the
collaboration and friendship. This
research was supported by the Centro de
Ensino Supetior de Juiz de Fora— CES/
JE Grant 228.18.08.2006.

REFERENCES

CARVALHO, 1. 2000. Geological
environments of dinosaur footprints in
the intracratonic basins of northeast
Brazil during the Early Cretaceous
opening of the South Atlantic. Cretaceous
Research, 21:255-267

COIMBRA, J.C.; ARAI, M. and
CARRENO, A L. 2002. Biostratigraphy
of Lower Cretaceous microfossils from
the Araripe Basin, northeast Brazil.

6/7/2007, 18:38



New Orthoptera Stenopelmatoidea and Hagloidea (Ensifera) from the Santana Formation (Lower Cretaceous,
Northeast Brazil) with description of new taxa

Geobios, 35(6):687-698.

DILCHER, D.L.D.; BERNARDES-DE-
OLIVEIRA, M.E.; PONS, D. and
LOTT, T.A. 2005. Welwitschiaceae from
the Lower Cretaceous of northeastern
Brazil. American Journal of Botany,
92:1294-1310.

GOROCHOYV, A.V. 1995. System and
evolution of the Suborder Ensifera
(Orthoptera). Proceedings of the Zoological
Institute, 260(1-11):1-223, 1-212.

GOROCHOV, A.V. 2001a. The most
interesting finds of orthopteroid insects
at the end of the 20th century and a new
recent genus and species. Journal of
Orthoptera Research, 10(2):353-367.

GOROCHOYV, A.V. 2001b. Preliminary
notes on the history of South American
Ensifera (Orthoptera). Acta Geologica
Leopoldensia, 24(52/53):81-86.

KEVAN, D.E. McE. and WIGHTON, D.C.
1981. Paleocene orthopteroids from
South Central Alberta, Canada. Canadian
Journal of Earth Sciences, 18(12):1824-
1837.

KUNZMANN, B.; MOHR, A.R.; BER-
NARDES-DE-OLIVEIRA, M.E. and

‘ ARTO1_Martins-NetoO5FINAL.pmd 8

WILDE, W. 2006. Gymnosperms from the
Early Cretaceous Crato Formation (Brazil).
II. Cheirolepidiaceae, Fossil Record -
Mitteilungen aus dem Museum fiir
Naturkunde, 9:213-225.

LIMA, M. 1983. Paleoclimatic reconstruction
of the Brazilian Cretaceous based on
palynological data. Revista Brasileira de
Geociéncias, 13:223-228.

MARTINS-NETO, R.G. 1991. Sistemati-
ca dos Ensifera (Insecta, Orthopteroida)
da Formagdo Santana, Cretdceo Inferior
do Nordeste do Brasil Acta Geologica
Leopoldensia, 32(14):3-162.

MARTINS-NETO, R.G. 1995. Comple-
mentos ao estudo sobre os Ensifera
(Insecta, Orthopteroidea) da Formacdo
Santana, Cretaceo Inferior do Nordeste
do Brasil. Revista Brasileira de
Entomologia, 39(2):321-345.

MARTINS-NETO, R.G. 2006. Insetos fos-
seis como bioindicadores em depdsitos
sedimentares: um estudo de caso para o
mesozo6ico sul-americano. Revista Bra-
sileira de Zoociéncias, 8(2):155-183.

NEL, A.; BECHLY, G.; GARROUSTE, R ;
POHL, B. and ESCUILLIE, F. 2005. A

new extraordinary neuropterid family
from the Lower Cretaceous Crato
Formation of Brazil: a new insect order?
(Insecta, Neuropterida). Cretaceous
Research, 26:845-852.

NEL, A.; GARROUSTE, R.; BECHLY, G;;
POHL, B. and ESCUILLIE, F. 2006.
Rafaeliana, areplacement generic name
for Rafaelia Nel et al., 2005
(Neuropterida). Breves communications
Bulletin de la Société Entomologique de
France, 111(2):190.

PONTE, EC. and APPI, C.J. 1990. Propos-
ta de revisdo da coluna litoestratigrafica
da Bacia do Araripe. In: CONGRESSO
BRASILEIRO DE GEOLOGIA, 36,
Natal, Anais, 1:211-226.

PONTE, E.C. and PONTE-FILHO, F.C.
1996. Estrutura geoldgica e evolugdo
tectonica da Bacia do Araripe, Brasil.
Departamento Nacional da Produgdo
Mineral, 4° e 10° Distritos Regionais.
Delegacias do MME em Pernambuco e
Cear4, 68 p.

Submetido em 27/02/07
Aceito em 15/05/07

6/7/2007, 18:38




<<
  /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
  /CreateJDFFile false
  /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 150
  /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 150
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


