EE Zootaxa 3949 (1): 123—128 ISSN 1175-5326 (print edition)

WWWw.mapress.com/zootaxa/ Article ZOOTAXA

Copyright © 2015 Magnolia Press ISSN 1175-5334 (online edition)

http://dx.doi.org/10.11646/zootaxa.3949.1.6
http://zoobank.org/urn:1sid:zoobank.org:pub:53ED428D-E1BD-4294-8A59-FCC16D74BA64

Pseudonannolene lundi n. sp., a new troglobitic millipede from a Brazilian
limestone cave (Spirostreptida: Pseudonannolenidae)

LUIZ FELIPE MORETTI INIESTA" 2 & RODRIGO LOPES FERREIRA!

'Centro de Estudos em Biologia Subterrdnea, Setor de Zoologia Geral, Departamento de Biologia, Universidade Federal de Lavras,
Minas Gerais, Brazil
?Corresponding author. E-mail:drops@dbi.ufla.br

Abstract

Pseudonannolene lundi n. sp., is described from Lapa Sem Fim Cave, a limestone cave from Luislandia municipality, Mi-
nas Gerais State, Brazil. The species is the eighth troglobitic millipede and the third of the genus Pseudonannolene de-
scribed from Brazilian caves. Pseudonannolene lundi shows pronounced depigmentation and decrease of body size, as
found in other troglobitic species belonging to the genus. The gonopod has a robust and evident internal branch, and a
solenomere slightly trianguliform.
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Introduction

In Brazil, the troglobitic fauna is of great importance to cave conservation. According to the decree 6.640/2008,
Brazilian caves containing at least one endemic troglobitic species are considered as of maximum relevance, thus
cannot be destroyed. Unfortunately, other caves that are not considered of maximum relevance can be severely
impacted. Currently, seven troglobitic millipedes species are known from Brazil (Schubart 1946a, 1946b, 1957;
Golovatch & Wytwer 2004; Iniesta et al. 2012; Iniesta & Ferreira 2013a, 2013b). Among these, two species belong
to the genus Pseudonannolene Silvestri, 1895: P. spelaea Iniesta & Ferreira 2013 from iron ore caves of Para state
(Iniesta & Ferreira 2013a), and P. ambuatinga Iniesta & Ferreira 2013 from limestone caves of Minas Gerais state
(Iniesta & Ferreira 2013b). For these species, the strong depigmentation, a reduction of the number of ocelli and a
relative decrease in body size in comparison to non-troglobitic species are recognized as troglomorphic traits
(Iniesta & Ferreira 2013a). In this paper, we describe a new, third troglobitic species of Pseudonannolene, from a
Brazilian limestone cave in Minas Gerais state.

Material and methods

Collection and preservation: Type specimens were collected during 2014 and are deposited in the Zoology
Collection, Secdo de Invertebrados Subterraneos (ISLA) at the Universidade Federal de Lavras, Campus
Universitario de Lavras, Minas Gerais, Brazil. All specimens were collected by hand and fixed in vials containing
70% ethanol.

Photography and scanning electron microscopy (SEM): Dissections were made with fine entomological
pins. The images were obtained using the AxioCam 506 color connected to a stereoscope Axio Zoom.V16
(ZEISS). For observation on a LEO EVO 40 XVP scanning electron microscope (Leo Electron Microscopy),
samples were mounted on aluminum support stubs, placed on a film of aluminum foil with carbon tape and sputter-
coated with gold using a Baltec SCD 050. For the measurements of body length, length of legs, tarsal claws and
antennae, the distance between two farthest points on their extremities was used. For the diameter, the maximum
vertical diameter was used. The ratio between the lengths of structures with midbody diameter was made using the
midbody diameter as maximum measurement (100%).
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Systematic

Order Spirostreptida Brandt, 1833

Suborder Cambalidea Cook, 1895

Family Pseudonannolenidae Silvestri, 1895
Subfamily Pseudonannoleninae Silvestri, 1895
Genus Pseudonannolene Silvestri, 1895

Pseudonannolene Silvestri, 1895. Annali del Museo Civico di Storia Naturale di Genova, 34: 775. Type species:
Pseudonannolene typica Silvestri, 1895, by monotypy. Online publication: Sierwald, P. (ed.). 2006. Nomenclator Generum
Diplopodorum, version 2.

Pseudonannolene lundi Iniesta & Ferreira, 2015
(Fig. 1-3)

Material examined: Holotype: 1 & (ISLA 8684) from Lapa Sem Fim cave (UTM 23K — 539.855 — 8.214.614),
Luislandia/MG, Brazil, 17/1V/2014. Collected by R. L. Ferreira.

Paratypes: 2 & (ISLA 8685, 8686) and 3 ¢ (ISLA 8687, 8688, 8689) from Lapa Sem Fim cave (UTM 23K —
539.855 —8.214.614), Luislandia/MG, Brazil, 17/1V/2014. Collected by R. L. Ferreira.

Etimology. The specific epithet honors the Danish naturalist Peter Wilhelm Lund, considered the founder of
speleology as a science in Brazil. Peter Lund has worked for decades in the caves of Minas Gerais state, and made
remarkable contributions to Brazilian paleontology. In addition, we intend to extend the honor to a caving group of
the same name (Espeleo Grupo Peter Lund) for their contributions to our knowledge regarding the caves in the
north of Minas Gerais state, as well as the support given to us during our collections in the area.

Comparative diagnosis. P. [undi is similar to the species P. ambuatinga and P. spelaea in relation to
depigmentation and reduction of body size, which have evolved as a result of restriction in the subterranean
environment (Iniesta & Ferreira 2013a, b). The gonopod of P. lundi resembles P. strinatii (Areias Cave, Sdo Paulo),
mainly in the structure of the distal section. The internal brach is more robust and apparent. The solenomere is
sligthly trianguliform, varying in the format as in P. ambuantinga and P. saguassu (more trianguliform) in relation
to P. strinatii, with a lateral/diagonal tip.

Description of adults. Measurements: Length from 54 up to 61 mm; maximum midbody diameter between 2.4
and 2.8 mm; body rings ranging between 62 to 68; length of antennae ranging from 2.6 to 2.9 mm (relation to
diameter ranging 1.03 to 1.08); length of legs 2.10 to 2.3 mm (relation to diameter ranging 0.82 to 0.87); length of
tarsal claw 0.12 to 0.16 mm (relation to diameter ranging 0.05 to 0.06).

General characteristics: Body whitish (Fig. 2). Trunk with metazona distinguished of prozona for a transversal
suture and a weak difference in tonality. Tergites and collum depigmented. Lateral region of rings with transversal
striae. Anal ring, valve and hypoproct depigmented. Head glabrous and depigmented. Labrum with a row of 15
labral setae and 6 supralabral setae. Mandibles depigmented with 2 external teeth evident, 4 internal teeth and 8
pectinate lamellae. Eyes depigmented with 27 to 33 ocelli; Antennae depigmented and densely setose. First
antennomere smaller than others. Groups of basiconic sensilla on the edge of the fifth and sixth antennomeres
(difficult to see). Four sensory cones on apical of sixth antennomere.

Male characteristics: The first male pair of legs with elongated coxae (Cx), two times longer than wide; pre-
femoral process elongated and larger than pre-femur (Pf) (Fig. 3C). Process (P) densely setose from the basis up to
distal portion (Fig. 3D). Gonopod elongated and well-sclerotized (Fig. 3A, B). Coxae reduced (Cx); basal section
(Bs) with length larger than width. Basiconic sensilla (B) arranged in rows along the internal edge of Bs. A short
shoulder (not visualized in SEM). Distal section (Ds) with length similar to half of Bs. Internal branch (Ib) robust
and enlarged; similar to a shield of solenomere (S). Some bristles of Ib exceeding the apex of S. S slightly
trianguliform; a long spine (Sp) on apex and lateral tip rounded; evident squamous surface on external side.
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FIGURE 1. Distribution map of Pseudonannolene lundi n. sp. A) The map of Lapa Sem Fim cave, indicating with red star the
specific location where the species was found and with blue line the subterranean river (credits for the cave map: Grupo
Bambui de Pesquisas Espeleologicas). Scale bar corresponding to 60 meters; B) A dry conduit of the cave; C) An inner moist
chamber; D) Pseudonannolene lundi n. sp., living specimen.

Notes. P [undi n. sp. comprises the third troglobitic species of the genus described from Brazilian caves. This
species presents some specific troglomorphic traits (morphological adaptation to the subterranean environment),
such as pronounced depigmentation and a reduction of body size. Regarding these adaptations, some aspects
deserve comments. Regarding the lack of pigmentation, it is worth noting that is undoubtedly a result of restriction
in an aphotic environment, although some troglobitic species belonging to the genus do not necessarily have a
notable depigmentation (personal observation). In addition to the depigmentation, the reduction of body size can
be an indicator of the restrictions in the subterranean realm. Indeed, the three troglobitic species from the genus do
not exceed 44 mm in length (maximum of 66 body rings) (Iniesta & Ferreira 2013a, b), while some Brazilian non-
troglobitic species, in average, have lengths around 61.5 mm (Iniesta & Ferreira 2013a, b, Iniesta & Ferreira 2014).
According to Culver et al. (1995, 2010), the reduction of body size in some cave-dwelling arthropod is known, in

NEW TROGLOBITIC SPECIES OF PSEUDONANNOLENE FROM BRAZIL Zootaxa 3949 (1) © 2015 Magnolia Press - 125



which the size depends of the specific habitat in caves, or its interactions with other groups of arthropods (e.g.
predation).
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FIGURE 2. Pseudonannolene lundi n. sp., stereoscope image. Detail of anterior region of a female.

Regarding to the decrease on the number of ocelli, it did not prove to be necessarily a differential feature for
the troglobitic species. Both troglobitic species, P. lundi and P. ambuatinga, have numbers of ocelli similar to other
non-troglobitic Brazilian species (Mauriés 1974, 1987; Fontanetti 1996a, b; Iniesta & Ferreira 2013a, b; Iniesta &
Ferreira 2014). The exception is P. spelaea, which has a maximum of 15 ocelli (Iniesta & Ferreira 2013a). The
number of ocelli is quite variable between non-troglobitic species, varying from 20 to almost 50 (Iniesta & Ferrera
2013b; Iniesta & Ferrera 2014). Accordingly, it is quite difficult to assume the presence of a reduced number of
ocelli in any species, since for all cases the closest relative species is unknown, given the lack of a phylogenetic
analysis for the genus. So, if the ancestor of P /undi had around 30 ocelli, we could consider that a reduction did
not occur. However, if this species descends from an epigean species with originally around 50 ocelli, the reduction
would be obvious. Unfortunately, lack of knowledge regarding the phylogenetic relationships among the known
species prevents us from actually assessing whether there was (or not) a reduction in the number of ocelli in
troglobitic species from this genus.

According to Iniesta & Ferreira (2013a), another possible troglomorphic trait in the genus is the elongation of
the sensilla basiconica on the antennae. In the species P. spelaea the elongation is remarkable in comparison to
other non-troglobitic species from Brazil. However, to confirm the modification of this trait, some future work will
be required. For P. [undi, the sensilla are larger than in other species, but no comparative measurement was made.

Ecologial remarks. For many troglobitic myriapods, as centipedes, the knowledge regarding the environment
in which the species live certainly contributes to establishing if the species is actually restricted to the subterranean
environment (Azara & Ferreira 2014). This is also true for Pseudonannolene, since there are many species (mostly
non-troglobitic) living in caves. Accordingly, the species’ habitat should be characterized, since in some cases, the
population can only be found in specific inner chambers of a cave.
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FIGURE 3. Pseudonannolene lundi n. sp., SEM image. A) Gonopod (200 um); B) Gonopod (0.2 mm); C) First male pair of
legs (200 pm); D) Detail of pre-femoral process (200 um). Abbreviations: Ib = internal branch; Sp = spine; S = solenomere;
Ds = distal section; B = basiconic sensilla; Bs = basal section; Ap: apodeme; Cx = coxae; T = tarsus; Tb = tibia; Psf = post-
femur; F = femur; Pf = pre-femur; P = process; St = sternum. Obs: The shoulder and the lateral tip of S in figure A were
modified in the drying process for the SEM.

The Lapa Sem Fim cave comprises the largest cave in Minas Gerais state, with around 15 km of explored
galleries. The cave morphology is quite unusual, with an intricate system of conduits. There are only two known
entrances (Figure 1A), each one located in the extremities of the only drainage (which is intermittent) existent in
the cave. Most of the galleries are extremely dry (Figure 1B), being located in an upper level in relation to the
drainage conduit. In a few areas, there are some moist chambers, in which the humidity comes from percolating
water. Such chambers are usually full of speleothems. Specimens of P. lundi were observed only in moist areas
inside the cave, though in very distinct regions (Figure 1C). No specimen was observed close to entrances. The
biggest aggregation was observed in the middle part of the drainage conduit, although specimens were usually
located in upper areas. In the inner portions of the cave, specimens were only found on those moist chambers, full
of speleothems. Specimens seem to feed on distinct organic debris, as vegetal debris (mainly near the drainage
conduit) or bat guano (all over the cave), though those resources were very rare, especially in areas far from the
drainage. At least 5 other caves were sampled in the vicinity, but specimens of P. lundi were only observed in Lapa
Sem Fim cave, suggesting that the species might be endemic to that cave.

Although Brazilian caves are under risk due to the new legislation, the population of P. lundi seems to be
relatively safe. The cave is rarely visited by locals and is well preserved. Furthermore, the large size of the cave,
allied to its atypical morphology, are attributes that certainly enhance the relevance of the cave.

NEW TROGLOBITIC SPECIES OF PSEUDONANNOLENE FROM BRAZIL Zootaxa 3949 (1) © 2015 Magnolia Press - 127



Acknowledgements

Acknowledgments to all the team from the Centro de Estudos em Biologia Subterrdnea (CEBS/UFLA). To Msc.
Lucas Mendes Rabelo and Dr. Marconi Souza Silva for helping in sampling. To the Espeleo grupo Peter Lund for
all their help and attention and to Grupo Bambui de Pesquisas Espeleolégicas for attention and for sending the map
of Lapa Sem Fim cave. To Dr. Eduardo Alves (Laboratério de Microscopia—Departamento de Fitopatologia—
UFLA) for enabling our use of the scanning electron microscope. To Vale Company for an incentive to research
regarding subterranean biology in Brazil, as well as for the financial support provided to CEBS. We are also
grateful to Dr. William Shear for all attention with us. R. Ferreira is grateful to the Fundagdo de Amparo a Pesquisa
do Estado de Minas Gerais (FAPEMIG) for funding support (process CRA — APQ-01281-13) and to the National
Council of Technological and Scientific Development (CNPq) for a research grant (process No. 304682/2014-4).

Bibliographic references

Azara, LN. & Ferreira, R.L. (2014) Two new troglobitic Newportia (Newportia) from Brazil (Chilopoda:
Scolopendromorpha). Zootaxa, 3881 (3), 267-278.

Culver, D.C., Kane, T.C. and Fong. D.W. (1995) Adaptation and Natural Selection in Caves. Harvard Univ. Press, Cambridge,
Mass., 223 pp.

Culver D.C., Holsinger, J.R., Christman, M.C. and Pipan, T. (2010) Morphological differences among eyeless amphipods in the
genus Stygobromus dwelling in different subterranean habitats. Journal of Crustacean Biology, 30, 68—74.

Fontanetti, C.S. (1996a) Description of three cave diplopods of Pseudonannolene Silvestri (Diplopoda, Pseudonannolenida,
Pseudonannolenidae). Revista Brasileira de Zoologia, 13 (2), 427—433.

Fontanetti, C.S. (1996b) Description of a new species and the karyotype of the cavernicolous millipede Pseudonannolene
Silvestri and the karyotype of Pseudonannolene strinatti Mauriés (Diplopoda, Pseudonannolenida, Pseudonannolenidae).
Revista Brasileira de Zoologia, 13 (2), 419-426.
http://dx.doi.org/10.1590/S0101-81751996000200012

Golovatch, S.I. & Wytwer, J. (2004) The South American millipede genus Phaneromerium Verhoeff, 1941, with the description
of a new cavernicolous species from Brazil (Diplopoda: Polydesmida: Fuhrmannodesmidae), Annales zoologici, 54 (3),
511-514.

Iniesta, L.F.M., Ferreira, R.L. & Wesener, T. (2012) The first troglobitic Glomeridesmus from Brazil, a template for a modern
taxonomic description of Glomeridesmida (Diplopoda). Zootaxa, 3550, 26—42.

Iniesta, L.F.M. & Ferreira, R.L. (2013a) The first troglobitic Pseudonannolene from Brazilian iron ore caves (Spirostreptida:
Pseudonannolenidae). Zootaxa, 3669 (1), 85-95.
http://dx.doi.org/10.11646/zootaxa.3669.1.9

Iniesta, L.F.M. & Ferreira, R.L. (2013b) Two new species of Pseudonannolene Silvestri, 1895 from Brazilian limestone caves
(Spirostreptida: Pseudonannolenidae): synotopy of a troglophilic and a troglobiotic species. Zootaxa, 3702 (4), 357-369.
http://dx.doi.org/10.11646/zootaxa.3702.4.3

Iniesta, L.F.M. & Ferreira, R.L. (2014) New species of Pseudonannolene Silvestri, 1895 from Brazilian limestone caves with
comments on the potential distribution of the genus in South America (Spirostreptida: Pseudonannolenidae). Zootaxa,
3846 (3), 361-397.

Mauries, J.P. (1974) Un cambalide cavernicole du Brésil, Pseudonannolene strinatii n. sp. (Myriapoda, Diplopoda). Revue
Suisse de Zoologie, 81 (2), 545-550.

Mauri¢s, J.P. (1987) Cambalides nouveaux et peu connus d'Asie, d'Amérique et d'Océanie. II. Pseudonannolenidae,
Choctellidae (Myriapoda, Diplopoda). Bulletin du Museum National d'Histoire Naturelle Paris, 9, 169—199.

Schubart, O. (1946a) Primeira contribui¢do sobre os diplépodos cavemicolas do Brasil. /n: Lane, F. & Guimardes, L.R.
(Eds.), Livro em homenagem a R.F. d'Almeida. Sociedade Brasileira de Entomologia, Sdo Paulo, pp. 307-314.

Schubart, O. (1946b) Contribui¢do ao conhecimento do género Leptodesmus (Familia Leptodesmidae, Diplopoda). Anais da
Academia Brasileira de Ciencias, 18 (3), 165-202 .

Schubart, O. (1957) Cryptodesmidae do litoral do Estado de Sao Paulo (Diplopoda, Proterospermophora). Anais da Academia
Brasileira de Ciencias, 28 (3), 373-386 .

Sierwald, P., Jeekel, C.A.W., Hoffman, R.L., Shelley, R.M., Kiser, S.B. & Golovatch, S.I. (2006) Nomenclator Generum
Diplopodorum, Version 2. A complete listing of all genus-group names in the class Diplopoda from 1758 through 1999.
On-line publication: This Excel file is available to download. Available from: http://www.fieldmuseum.org/
research_collections/zoology/zoo_sites/millipeet/pdfsFullarticles/ MILLGEN.xIs (accessed 9 February 2015)

128 - Zootaxa 3949 (1) © 2015 Magnolia Press INIESTA & FERREIRA


http://www.fieldmuseum.org/research_collections/zoology/zoo_sites/millipeet/pdfsFullarticles/MILLGEN.xls
http://dx.doi.org/10.1590/S0101-81751996000200012
http://dx.doi.org/10.11646/zootaxa.3702.4.3
http://dx.doi.org/10.11646/zootaxa.3702.4.3

	Abstract
	Introduction
	Material and methods
	Systematic
	Order Spirostreptida Brandt, 1833
	Suborder Cambalidea Cook, 1895
	Family Pseudonannolenidae Silvestri, 1895
	Subfamily Pseudonannoleninae Silvestri, 1895
	Genus Pseudonannolene Silvestri, 1895
	Pseudonannolene lundi Iniesta & Ferreira, 2015
	Acknowledgements
	Bibliographic references


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /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
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


