EE Zootaxa 3911 (4): 560-570 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.3911.4.5
http://zoobank.org/urn:1sid:zoobank.org:pub:A73BEF82-6D47-40FD-8EF0-206B1 AB948F7

New Indo-Pacific species of the genus 7eretia Norman, 1888
(Gastropoda: Raphitomidae)

MAURO MORASSI' & ANTONIO BONFITTO*?

"Via dei Musei 17, 25121, Brescia, Italy

’Department of Biology, Geology and Environmental Sciences (BiGeA), University of Bologna, via Selmi 3, 40126, Bologna, Italy
*Corresponding author. E-mail: antonio.bonfitto@unibo. it

Abstract

Four new species are assigned to the genus 7eretia Norman, 1888 in the family Raphitomidae Bellardi, 1875 and herein
described: Teretia neocaledonica sp. nov., T. sysoevi sp. nov., 1. tongaensis sp. nov. from the southeastern Pacific and
Teretia tavianii sp. nov. from the Gulf of Aden. The new species represent the first Indo-Pacific record of a genus previ-
ously known in the recent molluscan fauna by only two species from the Atlantic Ocean-Mediterranean Sea and Southern
Africa. A possible Tethyan origin for the genus 7Teretia is suggested.
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Introduction

The conoidean family Turridae sensu Powell, 1966 is the largest family in Mollusca with about 4,000 named living
species (Tucker, 2004) and 358 recognized genera and subgenera (Bouchet ez al., 2011). Despite this large number
of described species, the total number of extant “turrid” species is likely to be much higher with Bouchet et al.
(2008) suggesting that 5,000 turriform gastropods occur in the South Pacific alone, a considerable part of which is
still underexplored. In this paper we describe four new species from the Indo-Pacific that resemble members of
Teretia Norman, 1888, a genus well represented in the Tertiary of Europe but previously known in the Holocene by
only two species from the Atlantic-Mediterranean Sea and Southern Africa. Although the discovery of the new
species suggests a remarkable recent diversification, we were unable to find records of fossils of the genus Teretia
in the Indo-Pacific. Based on these findings and information available from literature, it is hypothesized that
Teretia had a wide west-east distribution thus providing an additional example of the well-documented faunal
exchanges between different sectors of Tethys Realm as defined by Harzhauser et al. (2002). Inclusion of Teretia in
the family Raphitomidae follows the revised classification of the Conoidea proposed by Bouchet et al. (2011) in
which the traditional polyphyletic taxon Turridae is resolved as 13 monophyletic families.

Material and methods

Three species were dredged off New Caledonia (7 neocaledonica sp. nov., and 7. sysoevi sp. nov.) and Tonga
Islands (7. tangaensis sp. nov.) by the French Tropical Deep-Sea Benthos Programme, a joint project of the Institut
de Recherche pour le Développement (IRD) and the Muséum National d’Histoire Naturelle, Paris. Teretia tavianii
sp. nov. was dredged off the Gulf of Aden in September 1992. Descriptions and measurements are based on shells
oriented in the traditional way, spire up with the aperture facing the viewer. SEM micrographs were taken using a
Hitachi S-2400. The following abbreviations are used in the text: MZB = Museo di Zoologia dell’Universita di
Bologna; MNHN = Muséum National d’Histoire Naturelle, Paris; | = length; b = shell width; a = aperture length; a/
| = ratio of aperture length to total shell length; b/l = ratio of shell width to total length; dd = empty shell(s); stn =
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Based on teleoconch sculpture, Teretia species can be assigned to different subgroups: a “Teretia anceps-
group” (including 7. anceps, T. fusianceps, T. policarinarum, T. pentacarinifera, T. intermedia and the living T.
teres and T acus) that is characterized by species with prominent, somewhat lamelliform, spiral cords (the
peripheral cord equal to slightly stronger than other cords), and a “T. turritelloides-group” (including species such
T turritelloides, T. elegantissima (Fig. 3.G) and T. monterosatoi) that have a peripheral cord stronger than other
cords sometimes projecting like a keel and rendering angular the whorl profile. According to Brunetti & Vecchi,
2003) T turritelloides and T. elegantissima (but not . monterosatoi) have a well developed microscopic sculpture
of pustules or granules on shell surface, while Teretia anceps and T. teres have a smooth surface. In contrast to this
statement, under SEM the surface of 7. feres is seen to be covered by a microscopic sculpture of granules. A
possible third subgroup includes species such Teretia guersi and Homotoma multicingula.

Two of the new species here discussed, namely Teretia neocaledonica sp. nov. and 7. sysoevi sp. nov., are
morphologically comparable with some members of the “T. turritelloides-group” in type of spiral sculpture (a
prominent peripheral cord and two weak cords on subsutural ramp) and microsculptural features. Compared to
their fossil congeners, Teretia neocaledonica sp. nov. and 7. sysoevi sp. nov., have a less prominent peripheral cord
but the significance of this difference is uncertain.

A similar situation occurs, for example, in the raphitomine genus Cryptodaphne Powell, 1942. Cryptodaphne
pseudodrillia Powell, 1942, type species of the genus, has distinctly keeled whorls while in the recent
Cryptodaphne rugosa Sysoev, 1997 the peripheral angulation varies from distinct to weak (“in the paratypes [...]
the strength and relative position of the main spiral keel vary a little”) according to Sysoev, 1997: p.335) and in C.
kilburni Morassi & Bonfitto, 2006, an otherwise “typical” Cryptodaphne species, there is no evident peripheral
angulation.

Teretia tavianii sp. nov. has relatively prominent spiral cords and a (relatively) scarcely developed microscopic
sculpture of granules as for members of the “Teretia anceps-group”. Teretia tongaensis sp. nov. has a sculpture of
numerous, not very prominent spiral cords and relatively well developed microscopic sculpture on shell surface;
these features suggest that it probably belongs to the “7. guersi-group”.

The presence of different morphological subgroups within the genus and the relatively less prominent spiral
sculpture in the recent species may suggest that Teretia, as presently construed, in polyphyletic. However, in the
absence of soft parts for anatomical and/or molecular studies, we consider preferable assign the new species to
Teretia on the basis of general resemblance in shell features refraining from proposing new and doubtful genera or
subgenera. Similarly the allocation of the new Indo-Pacific species in any other raphitomine group such, for
example, genus Pleurotomella, should in our opinion be rejected on the basis of clear morphological discrepancies.

The resemblance between the recent Indo-Pacific species here discussed and members of 7eretia from the
Tertiary of Europe suggests a Tethyan origin for the genus. Despite extensive survey in literature we were unable to
track records of Teretia species in the Tertiary of the Indo-Pacific region which may suggest the hypothesis that
Teretia the genus had a wide west-east distribution, i.e. from western sectors to eastern ones of the large
biogeographic unit defined Tethys Realm by Harzhauser et al. (2002), until the late Early Miocene, when the final
breakdown of the eastern sectors (Atlantic and Mediterranean) from the eastern ones (Indo-Pacific) occurred (Rogl,
1998; Harzhauser et al., 2002).

Acknowledgments

We thank Kai Ingemann Schnetler for providing the description of Teretia guersi and Philippe Bouchet for the loan
of part of the material described and discussed in the present paper. Alexander E. Fedosov and an anonymous
referee provided comments on an early draft of the present paper. This work was supported by Canziani Fund,
Department of Biological, Geological and Environmental Sciences, University of Bologna, Bologna, Italy.

References

Baluk, W. (2003) Middle Miocene (Badenian) gastropods from Korytnica, Poland; part [V-Turridae. Acta Geologica Polonica,
53, 29-78.
Barnard, K.H. (1958) Contribution to the knowledge of South African marine Mollusca. Part I. Gastropoda: Prosobranchiata:

568 - Zootaxa 3911 (4) © 2015 Magnolia Press MORASSI & BONFITTO



Toxoglossa. Annals of the South African Museum, 44, 73—163. [1 plate]

Bellardi, L. (1847) Monografia delle Pleurotome fossili del Piemonte. Memorie della Reale Accademia delle Scienze di Torino,
serie 2 (9), 531-650. [4 plates]

Bellardi, L. (1875) Novae pleurotomidarum Pedimonti et Liguriae fossilium: dispositionis prodromus. Bollettino della Societa
Malacologica Italiana, 1, 16-24.

Bellardi, L. (1877) I molluschi dei terreni terziarii del Piemonte e della Liguria. Parte 1. Memorie della Reale Accademia delle
Scienze di Torino, serie 2 (29), 1-373.

Beu, A.G. (2011) Marine Mollusca of isotope stages of the last 2 million years in New Zealand. Part 4. Gastropoda
(Ptenoglossa, Neogastropoda, Heterobranchi). Journal of the Royal Society of New Zealand, 41, 1-153.
http://dx.doi.org/10.1080/03036758.2011.548763

Boettger, O. (1878) Monographie der Clausilien section Albinaria.Vest. Novitates Conchologiae , 5 (1), 39 —173.

Bouchet, P., Heros, V., Lozouet, P. & Maestrati, P. (2008) A quarter-century of deep-sea malacological exploration in the South
and West Pacific: Where do we stand? How far to go? Tropical Deep-Sea Benthos, Volume 25. Mémoires du Muséum
National d'HistoireNaturelle, 196, 9-40.

Bouchet, P., Lozouet, P. & Sysoev, A.V. (2009) An inordinate fondness for turrids. Deep-Sea Research II, 56, 1724—1731.
http://dx.doi.org/10.1016/j.dsr2.2009.05.033

Bouchet, P., Kantor, Yu.l., Sysoev, A. & Puillandre, N. (2011) A new operational classification of the Conoidea (Gastropoda).
Journal of Molluscan Studies, 77, 273-308.
http://dx.doi.org/10.1093/mollus/eyr017

Bouchet, P. & Warén, A. (1980) Revison of the north-east Atlantic bathyal and abyssal Turridae. Journal of Molluscan Studies,
Supplement 8§, 1-119.
http://dx.doi.org/10.1093/mollus/46.Supplement 8.1

Bucquoy, E., Dautzenberg, P. & Dollfus, G. (1882—1886) Les MollusquesMarins de Roussillon. Tome Premier: Gastropodes
avec Atlas de 66 Planches. J.-B. Bailliére & Fils, Paris, 570 pp. [66 plates]

Brunetti, M. & Vecchi, G. (2003) Sul ritrovamento di Teretia elengatissima (Foresti, 1868) in terreni pliocenici dell’Emilia e
della Toscana. Bollettino della Societa Paleontologica Italiana, 42, 49-57.

Cavallo, O. & Repetto, G. (1992) Conchiglie fossili del Roero Atlante iconografico. Associazione Naturalistica Piemontese
Memorie, 2, 1-251.

Chirli, C. (1997) Malacofauna Pliocenica Toscana Superfamilia Conoidea. C. Chirli, Firenze, Italy, xi + 129 pp. [29 plates]

Cipolla, F. (1914) Le Pleurotomidi del Pliocene di Altavilla (Palermo). Palaeontographia Italica, 20, 105-181. [plates.
1(12)-3(14)]

Dall, W.H. (1908) Reports on the dredging operations off the west coast of Central America to the Galapagos, to the west coast
of Mexico, and in the Gulf of California in charge of Alexander Agassiz, carried on by the U. S. Fish Commission Steamer
“Albatross”, during 1891, Lieut.-Commander Z. L. Tanner, U. S. N., commanding. XXXVII. Reports on the scientific
results of the expedition to the eastern tropical Pacific, in charge of Alexander Agassiz, by the U. S. Fish Commission
Steamer “Albatross”, from October, 1904, to March, 1905, Lieut.-Commander L. M. Garrett, U. S. N., commanding. XIV.
The Mollusca and Brachiopoda. Bulletin of the Museum of Comparative Zodlogy, 43, 205-487. [22 plates]

Dautzenberg, P. & Fischer, H. (1896) Dragages effectués par I’ Hirondelle et par le Princess-Alice, 1888—1895. Mémoires de la
Société Zoologique de France,9, 395-498. [plates. 15-22]

Eichwald, E. (1830) NaturhistorischeSkizze von Lithauen, Volhynien und Podolien in Geognostisch-Mineralogischer,
Botanischer und Zoologischer Hinsicht. Eichwald, Wilna, 256 pp. [3 plates]

Ferrero Mortara, E., Montefameglio, L., Pavia, G. & Tampieri, R. (1981) Cataloghi. VI-Catalogo dei tipi e degli esemplari
figurati della collezione Bellardi e Sacco parte 1. Museo Regionale di Scienze Naturali,6, 1-327.

Fleming, C.A. (1822) The Philosophy of Zoology, a General View of the Structure, Functions and Classification of Animals.
Vol. 2. Constable & Co., Edinburgh, 618 pp.

Foresti, L. (1874) Catalogo dei molluschi fossili pliocenici delle colline bolognesi: Mem.Acc. Sc. Ist. Bologna, ser 11, 7, 1-99.
[pp., 2 tavv., Bologna]

Gofas, S., Le Renard, J. & Bouchet, P. (2001). Mollusca. /n: Costello, M.J., Emblow, C. & White, R. (Eds.), European register
of marine species: a check-list of the marine species in Europe and a bibliography of guides to their identification. Vol. 50.
Collection Patrimoines Naturels, pp. 180-213.

Harzhauser, M., Piller, W.E. & Steininger, F.F. (2002) Circum-Mediterranean Oligo-Miocene Biogeographic Evolution - the
Gastropods’ Point of View. — Palaeogeography, Palaeoclimatology, Palaeoecology, 183, 103—133.
http://dx.doi.org/10.1016/S0031-0182(01)00464-3

Hornung, A. (1920) Gastéropodes fossiles du Rio Torsero (Cériale). Plioceéne inférieur de la Ligurie. Annali del Museo Civico
di Storia Naturale Giacomo Doria, serie 3 (9), 70-92. [plate. 2]

Kantor, Yu.l. & Sysoev, A.S. (1989) The morphology of toxoglossan gastropods lacking a radula, with a description of a new
species and genus of Turridae. Journal of Molluscan Studies, 55, 537-550.
http://dx.doi.org/10.1093/mollus/55.4.537

Kilburn, R.N. (1986) Turridae (Mollusca: Gastropoda) of southern Africa and Mozambique. Part 3. Subfamily Borsoniinae.
Annals of the Natal Museum, 27, 633-720.

Janssen, A.W. (1984) Molluskenuit het Mioceen van Winterswijk-Miste.Eeninventarisatie, met beschrijvingen en afbeeldingen

NEW INDO-PACIFIC TERETIA SPECIES Zootaxa 3911 (4) © 2015 Magnolia Press - 569


http://dx.doi.org/10.1016/S0031-0182(01)00464-3 
http://dx.doi.org/10.1016/S0031-0182(01)00464-3 

van alleaangetroffensoorten. Bibliotheek van de Koninklijke Nederlandse Natuurhistorische Vereniging, 36, 1-451. [82
plates]

Morassi, M. & Bonfitto, A. (2006) Cryptodaphne kilburni, a new species of bathyal turrid (Gastropoda:Prosobranchia) from
the Gulf of Aden (northwestern Indian Ocean). The Veliger, 48, 230-233.

NMR Editorial Board (2014) Museum Website Collection Database. Available from: http://www.nmr-pics.nl/ (Accessed 2014-
11-25)

Nordsieck, F. (1972) Die MiozdneMolluskenfauna von Miste-Winterswijk NL (Hemmoor).Fischer Verlag, Stuttgart, 187 pp. [33
plates]

Nordsieck, F. (1977) The Turridae of the European Seas, 131 pp. [26 plates., La Piramide, Roma]

Norman, A.M. (1888) Museum Normanianum. IV. Mollusca Marina. T. Caldcleugh, Durham, 29 pp.

Poppe, G.T. & Goto, Y. (1991) European Seashells.Volume 1 (Polyplacophora, Caudofoveata, Solenogastra, Gastropoda).
Verlag Christa Hemmen, Wiesbaden, Germany, 352 pp.

Powell, A.W.B. (1942) The New Zealand Recent and fossil Mollusca of the family Turridae with general notes on turrid
nomenclature and systematics. Bulletin of the Auckland Institute and Museum, 2, 1-188. [14 plates]

Powell, A.W.B. (1966) The molluscan families Speightiidae and Turridae an evaluation of the valid taxa, both Recent and
fossil, with lists of characteristic species. Bulletin of the Aukland Institute and Museum, 5, 1-184.

Reeve, L.A. (1843—1846) Monograph of the genus Pleurotoma. In: Conchologia Iconica, vol. 1, pl. 1-40 and unpaginated text.
L. Reeve & Co., London. Available from: http://www.biodiversitylibrary.org/page/11119161 (accessed on 31 Nov 2014)

Rogl, F. (1998) Palaeogeographic considerations for Mediterranean and Paratethys seaways (Oligocene to Miocene).Annalen
des Naturhistorischen Museums in Wien, 99 (A), 279-310.

Schnetler, K.I. (2005) The Mollusca from the Stratotype of the Gram Formation (Late Miocene, Denmark). — /n: Roth, F. &
Hoedemakers, K. (Eds.), The Geology and Palaeontology of the Gram Formation (Late Miocene) in Denmark, Part 1.
Palaeontos 7, 62—190. [Mortsel]

Seguenza, G. (1880) Le formazioni terziarie nella provincia di Reggio (Calabria). Memorie della Classe di Scienze Fisiche
Matematiche e Naturali della Regia Accademia del Lincei, serie 3 (6), 1-445. [17 plates]

SIM Editorial Board (2014) Sistematica: Fossile (Pliocene). Available from: http://www.societaitalianadimalacologia.it/
index.php?option=com_content&view=category&id=109&Itemid=192&limitstart=50&limit=50 (Accessed 2014-11-25)

Sysoev, A.V. (1997) Mollusca Gastropoda: new deep-water turrid gastropods (Conoidea) from eastern Indonesia. Mémoires du
Muséum National d’Histoire Naturelle, Paris, série A, Zoologie, 172, 325-355.

Tucker, J.K. (2004) Catalogue of Recent and fossil turrids (Mollusca: Gastropoda). Zootaxa, 682, 1-1295.

Vera-Pelaez, J.L. (2002) Revision de la familia Turridae, excepto Clavatulinae (Gastropoda, Prosobranchia) en el Plioceno de
lascuencas de Estepona, Malaga y Velez Malaga (Malaga, S Espana) con la descripcion de 26 especiesnuevas. Pliocenica,
Publicaciones del Museo Municipal Paleontoldgico de Estepona, 2, 176-262.

Verrill, A.E. (1872) Brief contributions to Zoology, from the Museum of Yale College. No. XXIII. Results of recent dredging
expeditions on the coast of New England. American Journal of Science and Arts, 5 (3), 1-16.

Verrill, A.E. (1884) Second catalogue of Mollusca recently added to the fauna of the New England coast and the adjacent parts
of the Atlantic, consisting mostly of deep-sea species, with notes on others previously recorded. Transactions of the
Connecticut Academy, 6, 139-289. [plates. 28—32]

WoRMS Editorial Board (2014) World Register of Marine Species. Available from: http://www.marinespecies.org (Accessed 5
Jul. 2014)

570 - Zootaxa 3911 (4) © 2015 Magnolia Press MORASSI & BONFITTO


http://www.societaitalianadimalacologia.it/index.php?option=com_content&view=category&id=109&Itemid=192&limitstart=50&limit=50

	Abstract
	Introduction
	Material and methods
	Taxonomy
	Superfamily Conoidea Fleming, 1822
	Family Raphitomidae Bellardi, 1875
	Genus Teretia Norman, 1888
	Teretia neocaledonica sp. nov.
	Teretia sysoevi sp. nov.
	Teretia tavianii sp. nov.
	Teretia tongaensis sp. nov
	Discussion
	Acknowledgments
	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




