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Abstract

A new species of the genus Boca Lowry & Stoddart, 1997 is described from a mesophotic coral ecosystem off southwest-
ern Puerto Rico, in the Caribbean Sea. The new species is easily recognized from the others in the genus mainly by the
following characters: (1) maxilliped, inner plate with 2 long apical simple setae; palp, articles slender, subequal in length;
(2) gnathopod 1, propodus slightly elongate, about 2.5 x longer than wide, and palm extremely acute, quite long and dis-
tinctly demarked by a robust seta at the palmar corner; (3) gnathopod 2, carpus slightly elongate, about 3.7 x longer than
wide; (4) pereopod 5, basis widely expanded posteriorly, posterior margin rounded and smooth, and posteroventral lobe
weakly developed. We also present a key to world species of Boca. This is the fifth species of Boca from world’s oceans
and the first record of the genus from Puerto Rico.
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Introduction

The Aristiidae Lowry & Stoddart, 1997 is a family of lysianassoid amphipods widely spread around the world,
with more than 30 species grouped in the genera Aristias Boeck, 1871, Boca Lowry & Stoddart, 1997, Memana
Stoddart & Lowry, 2010, Perrierella Chevreux & Bouvier, 1892 and Pratinas Stoddart & Lowry, 2010. Until now,
just four species are known for the genus Boca: B. campi Lowry & Stoddart, 1997, B. elvae Lowry & Stoddart,
1997, B. megachela Lowry & Stoddart, 1997, all from the Gulf of Mexico, and B. normae Ortiz, Winfield &
Varela, 2012, from southwestern Cuba. Mesophotic Coral Ecosystems (MCEs) are relatively deep benthic habitats
found at depths between 30-40 m to 100 m in the tropics (Locker et al. 2010). MCEs are visually dominated by
macroalgae, sponges and reef-building corals and have proven to be a trove of new records and new species of
peracarid crustaceans, especially cumaceans (e.g. Petrescu et al. 2012, 2013). The present study is part of a US
National Oceanic and Atmospheric Administration-funded research programme (DeepCres) to characterize the
biodiversity of MCEs. We describe the first new species of amphipods from samples collected during DeepCres.

Material and methods
The material was collected from Hole-in-the-Wall, one of the diving sites of the DeepCres research program, off

southwestern Puerto Rico, in the Caribbean Sea. On June 8, 2010, divers equipped with Tri-Mix Rebreathers
collected loose rubble, corals, sponges and algae from 90.5 m (297 ft.) depth. All substrata were placed over a 1 mm
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and 0.125 mm sieve and washed with filtered seawater. The portion of fauna retained in the 0.125 mm sieve was
extracted and examined under a dissecting microscope. All specimens were transferred in 100% ethanol. The
holotype is deposited at the Crustacea Collection of Museu de Zoologia da Universidade Federal da Bahia
(UFBA), and the paratype is deposited at the Museum of Marine Invertebrates, University of Puerto Rico,
Mayagiiez (MMI-UPRM) kept in 70% ethanol. For the taxonomic study, the appendices and mouthparts of the
holotype were dissected and mounted on glycerol gel slides (Reid 2000) and then drawn under optical microscope
with camera lucida (Motic BA-310). The drawings were digitalized on CoreIDRAW X6, with a Wacom Intuos 4
graphics tablet, following protocols adapted from Coleman (2003). The classification of setae used in this study
follows Watling (1989) and the nomenclature for the palms of gnathopods is adapted from Poore & Lowry (1997).
The following abbreviations have been used in the figures: Hd+E, head + epistome; A1-2, antennae 1-2; Mx1IP,
maxilla 1 inner plate; Mx2, maxilla 2; Md, mandible; Mp, maxilliped; Gnl-2, gnathopods 1-2; P3—7, pereopods
3-7; Cx5, coxa 5; Ur 1-3, urosomites 1-3; U1-3, uropods 1-3; Ep1-3, epimeral plates 1-3; T, telson.

Results

Order Amphipoda Latreille, 1816

Suborder Senticaudata Lowry & Myers, 2013
Superfamily Lysianassoidea Dana, 1849
Family Aristiidae Lowry & Stoddart, 1997
Genus Boca Lowry & Stoddart, 1997

Boca Lowry & Stoddart 1997: 20.—Ortiz et al. 2012: 60.

Diagnosis. See Lowry & Stoddart (1997).

Type species. Boca campi Lowry & Stoddart, 1997.

Composition. The genus Boca includes five species: B. campi Lowry & Stoddart, 1997; B. elvae Lowry &
Stoddart, 1997; B. gurui sp. nov.; B. megachela Lowry & Stoddart, 1997; and B. normae Ortiz, Winfield & Varela,
2012.

Boca gurui sp. nov.
(Figs 1-3)

Etymology. The specific epithet is given in honor of Professor B. C. Guru, Utkal University, Orissa, India, thesis
advisor (in D. Sc.) of one of the authors (Dr. Tapas Chatterjee).

Material examined. Holotype: female, 2.9 mm, Hole in Wall, 90.5 m (297 ft.), June 8, 2010, 0.125 mm sieve,
UFBA 2129. Paratype: 1 female, 2.3 mm, Hole in Wall, 90.5 m (297 ft.), Jun 8, 2010, 0.125 mm sieve, (MMI-UPRM
10003).

Diagnosis. Antennal, primary flagellum 4-articulate. Epistome and upper lip fused without central notch.
Mandible, palp article 3 falciform, inner margin minutely setose, concave. Maxilla 2, outer plate, apical margin
with 6 simple setae between 1 plumose seta at the outer corner and 1 plumose seta at the inner corner; inner plate,
apical margin with 4 plumose setae and 4 simple setae near the outer corner. Maxilliped, inner plate with 2 long
apical simple setae, outer plate about 3 x longer than wide, palp slender, articles subequal in length, article 2
apically truncate; gnathopod 1, propodus slightly elongate, about 2.5 x longer than wide, palm extremely acute,
quite long and distinctly demarked by a robust seta at the palmar corner; pereopods 5—7, propodus with non
articulated anterodistal spur; telson with 1 apical robust seta on each lobe.

Description. Head about 1.4 x deeper than long, lateral cephalic lobe weakly produced, eyes reniform. Epistome
and upper lip fused without central notch. Antenna 1, about 0.2 x the body length, peduncular article 1 about 1.5 x
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longer than wide, without setae, article 2 as long as wide, about half length of article 1, ventral margin with 1 distal
slender seta, article 3 about 1.3 longer than wide, slightly shorter than article 2, dorsal margin with 1 distal slender seta;
primary flagellum 4-articulate, with a row of aesthetascs, callynophore not visible, without flagellar robust setae,
calceoli absent, article 4 elongate, with 3 apical slender setae; accessory flagellum 2-articulate, about half length the
primary flagellum, article 1 elongate, about 3.4 x the article 2 length, article 2 with 3 apical slender setae. Antenna 2
subequal in length to antenna 1, peduncle without brush setae, weakly geniculate between articles 2 and 3, article 4
slightly shorter than articles 1 to 3 combined, article 5 subequal in length to article 4, dorsodistal and ventrodistal
corners each with set of slender setae; flagellum 4-articulate, article 3 longer than others, article 4 with 2 apical slender
setae. Mandible, incisor large, with sinuous margin, bearing an acute spine anteriorly; lacinia mobilis a small, apically
subacute peg; accessory setal row represented by 6 short, stout simple setae; molar a smooth flap; palp 3-articulate,
attached proximally, article 1 subquadrate, without setae, article 2 elongate, about 4 x longer than wide, about 1.7 x
longer than article 3, bearing 2 simple setae ventrodistally, article 3 falciform, inner margin minutely setose, concave,
with 2 apical slender setae. Maxilla 1, inner plate short, apical margin with 3 stout plumose setae, inner margin with 5
slender simple setae. Maxilla 2, outer plate, apical margin with 6 simple setae between 1 plumose seta at the outer
corner and 1 plumose seta at the inner corner, inner plate, apical margin with 4 plumose setae and 4 simple setae
near the outer corner. Maxilliped, inner plate with 2 long apical simple setae, outer plate about 3 x longer than
wide, palp, articles slender, subequal in length, article 2 apically truncate.

Gnathopod 1, basis about 3.5 x longer than wide; merus and carpus, posterior margin setose; propodus slightly
elongate, about 2.5 x longer than wide, palm extremely acute, quite long and distinctly demarked by a robust seta at
the palmar corner, posterior margin almost straight, minutely setose, bearing 3 curved robust setae spread on the
distal half; dactylus curved, large, reaching 1/3 of posterior margin. Gnathopod 2, carpus slightly elongate, about
3.7 x longer than wide, weakly setose; propodus subrectangular, about 2.4 x longer than wide, anterior margin
convex, palmar corner slightly projected, subacute; dactylus proximally enlarged, globular. Pereopod 3, coxa
slightly wider than deep, all margins smooth, posteroventral corner with small notch; basis suboval, about 2.2 x
longer than wide, anterior margin smooth, with a distal concavity, posterior margin smooth, convex; merus smooth,
about 1.4 x longer than wide, and about 0.45 x the basis length; carpus short, rounded; propodus subrectangular,
about 2.2 x longer than wide, about 0.9 x the merus length, distal spur present; dactylus simple, curved, inner
margin minutely setose. Pereopod 4, coxa broadly rounded, slightly wider than deep, margins naked and smooth;
basis ovatorectangular, about 1.8 x longer than wide, anterior and posterior margins smooth; merus about half
length of basis; carpus short, subquadrate; propodus subrectangular, about 2.3 x longer than wide, anterior margin
convex, bearing acute spur; dactylus robust, curved, posterior margin minutely setose. Pereopod 5, coxa bilobate,
posterior lobe strongly produced ventrally; basis widely expanded posteriorly, posterior margin rounded and
smooth, posteroventral lobe weakly developed; merus slightly expanded posteriorly; propodus subrectangular,
about 2.4 x longer than wide, anterior and posterior margins without setae, bearing weak anterodistal spur; dactylus
robust, curved. Pereopod 6, basis expanded posteriorly, anterior margin bearing 4 small stout setae, posterior
margin weakly crenulate, posteroventral lobe weakly produced; propodus subrectangular, about 2.9 x longer than
wide, anterior and posterior margins without setae, bearing acute anterodistal spur; dactylus robust, curved.
Pereopod 7, basis expanded posteriorly, anterior margin bearing 4 small stout setae, posterior margin weakly
crenulate, posteroventral lobe weakly produced; propodus subrectangular, about 3 x longer than wide, anterior and
posterior margins without setae, bearing acute anterodistal spur; dactylus robust, curved.

Pleonites 1-3, dorsal margins smooth. Epimeral plates 1-3, margins smooth and naked, epimeral plates 1-2,
posteroventral lobe slightly produced and subacute, epimeral plate 3, posteroventral lobe slightly produced and
round. Urosomites 1-3, dorsal margins smooth, urosomite 1 dominant in size, dorsally without concavities. Uropod
1, peduncle with 1 apicolateral robust seta; rami subequal in length, without robust setae, dorsal margins minutely
setose. Uropod 2, peduncle with | apicolateral stout seta; outer ramus slightly longer than inner ramus, dorsal
margin minutely setose, without dorsal setae; inner ramus, dorsal margin minutely setose, without dorsal setae,
without constriction. Uropod 3, peduncle short, about 1.2 x longer than wide, without dorsolateral flange, without
robust setae; rami lanceolate, subequal in length; outer ramus 2-articulate, article 1, dorsal margin minutely setose
distally, article 2 long, acute, without setae; inner ramus, dorsal and ventral margins minutely setose distally. Telson
flat, deeply cleft, up to 70% of its length, about 1.7 x longer than wide, lobes apically slightly truncate and
cuspidate, each lobe bearing 1 robust seta.
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FIGURE 1. Boca gurui sp. nov. Hole-in the-Wall, 90.5 m (297 ft.), off SW Puerto Rico, Caribbean Sea, UFBA 2129. Scale
bars: 0.2 mm for Hd+E and A1-2; 0.05 mm for Mx1IP; 0.1 mm for the remainder.

Geographic distribution and bathymetry. The new species is known only from the type locality, Hole-in the-
Wall, La Parguera, off southwestern Puerto Rico, Caribbean Sea, 90.5 m (297 ft.), June 8, 2010, (17°53'04.5960''N,
67°01'18.9120""W) (Fig 4).

Remarks. The new species described in this paper fits the genus Boca, as diagnosed by Lowry & Stoddart 1997.
Boca gurui sp. nov. can be distinguished from its congeners in a number of characters. It differs from B. campi by:
peraopods 5—7, propodus with non articulated anterodistal spur (articulated in B. campi); and telson with 1 apical
robust seta on each lobe (without apical robust setae in B. campi). The new species can be easily recognized from
B. elvae by presenting: mandible lacinia mobilis a small, apically subacute peg (a stemmed, distally serrate blade in
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B. elvae); and gnathopod 1 merus, carpus and propodus anterior margin naked, and dactylus curved (with patches
of robust setae and dactylus bent at right angle proximally in B. elvae). From B. megachela, the new species is
differentiated as follows: gnathopod 1 weakly subchelate, dactylus large (massively subchelate, dactylus very large
in B. megachela); and telson with 1 apical robust seta on each lobe (without apical robust setae in B. megachela).
Boca gurui sp. nov. is also easily recognized from B. normae as well as this species presents some autapomorphic
characters that differentiates it from all other species in the genus, mainly the mandible incisor shape, with 4 spines
surrounding 1 stout and central spine, and the antenna 1, primary flagellum 3-articulate. Besides that, B. gurui sp.
nov. presents the uropod 3 inner ramus subequal in length to outer ramus (versus subequal in length to outer ramus
article 1 in B. normae).

FIGURE 2. Boca gurui sp. nov. Hole-in the-Wall, 90.5 m (297 ft.), off SW Puerto Rico, Caribbean Sea, UFBA 2129. Scale
bars: 0.2 mm.

A NEW SPECIES OF BOCA FROM PUERTO RICO Zootaxa 3884 (5) © 2014 Magnolia Press - 433



T

T

S=5

FIGURE 3. Boca gurui sp. nov. Hole-in the-Wall, 90.5 m (297 ft.), off SW Puerto Rico, Caribbean Sea, UFBA 2129. Scale
bars: 0.2 mm for Ep1-3 and Url1-3; 0.05 mm for U3 and T; 0.1 mm for the remainder.

Additionally, B. gurui sp. nov. presents some exclusive characters that differentiates it from all of its
congeners, such as: epistome and upper lip fused, without central notch; antenna 1, accessory flagellum reaching
the primary flagellum article 3; and mandible palp article 3 falciform, with inner margin minutely setose and
concave. This new species represents the first species of the genus Boca from Puerto Rico and increases the
described number of world species in the genus to five.

Key to species of the genus Boca

la. Antenna 1, primary flagellum 4-articulate; mandible, incisor smooth or minutely serrate, with 1 anterior stout spine; uropod 3,
inner ramus longer than outer ramus article 1 ... ... .. .. 2
1b. Antenna 1, primary flagellum 3-articulate; mandible, incisor with 4 spines surrounding 1 stout and central spine; uropod 3,
inner ramus subequal in length to outer ramus article 1 . ........ ... ... . . .. Boca normae
2a. Epistome and upper lip fused, with central notch; antenna 1, accessory flagellum reaching the primary flagellum article 2 or
shorter; mandible, palp article 3 suboval, inner margin naked, distally straight to slightly falcate; uropod 3, inner ramus reach-
ing about the half of the outer ramus article 2. . . . ... ... .. 3
2b. Epistome and upper lip fused, without central notch; antennal, accessory flagellum reaching the primary flagellum article 3;
mandible, palp article 3 falciform, inner margin minutely setose, concave; uropod 3, inner ramus reaching about the apex of the
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FIGURE 4. Type locality of Boca gurui sp. nov. Hole-in the-Wall, 90.5 m (297 ft.), off SW Puerto Rico, Caribbean Sea
(Distribution map by Danielle P. Cintra).

Acknowledgments

Two of the authors (ARS, RS) thank respectively Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) and Fundagdo Carlos Chagas Filho de Amparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ) for
fellowships and grant support. The distribution map was provided by Dr. Danielle P. Cintra, from Instituto de
Geociéncias da Universidade Federal do Rio de Janeiro (IGEO-UFRJ). NVS thanks the University of Puerto Rico,
Mayagiiez (UPRM), Department of Marine Sciences Diving Team: Ivonne Bejarano, Milton Carlo, Michael
Nemeth, Hector Ruiz and Clark Sherman, for the collection of mesophotic samples. Funding was provided from
the US National Oceanic and Atmospheric Administration’s Center for Sponsored Coastal Ocean Research (Award
No. NA0O6NOS4780190) to the Caribbean Coral Reef Institute of UPRM.

References

Boeck, A. (1871) Crustacea Amphipoda borealia et arctica. ForhandlingeriVidenskabs-Selskabeti Christiania, 1870, 83-280.
Chevreux, E. & Bouvier, E.L. (1892) Perrierella crassipes, espéce et genre nouveaux d'amphipodes des cotes de France.

Bulletinde la Société Zoologique de France, 17, 50-54.

A NEW SPECIES OF BOCA FROM PUERTO RICO Zootaxa 3884 (5) © 2014 Magnolia Press - 435



Coleman, C.O. (2003) “Digital inking”: How to make perfect line drawings on computers. Organisms, Diversity and Evolution,
3 (14), 1-14.

Dana, J.D. (1849) Synopsis of the genera of Gammaracea. American Journal of Science and Arts, Series 2, (8), 135-140.

Latreille, P.A. (1816) Amphipoda. /n: Nouveau Dictionaire d'histoire naturelle, appliquée aux Arts, a l'Agriculture, a
I'Economie rurale et domestique, i la Médecine, etc. Par une société de Naturalistes et d'Agriculteurs. Vol. 1. 2nd Edition.
Deterville, Paris, pp. 467—469.

Locker, S.D., Armstrong, R.A., Battista, T.A., Rooney, J.J., Sherman, C. & Zawadam, D.G. (2010) Geomorphology of
mesophotic coral ecosystems: current perspectives on morphology, distribution, and mapping strategies. Coral Reefs, 29,
329-345.
http://dx.doi.org/10.1007/s00338-010-0613-6

Lowry, J.K. & Myers, A.A. (2013) A Phylogeny and Classification of the Senticaudata subord. nov. (Crustacea: Amphipoda).
Zootaxa, 3610 (1), 1-80.
http://dx.doi.org/10.11646/zootaxa.3610.1.1

Lowry, JK. & Stoddart, H.E. (1997) Amphipoda Crustacea IV. Families Aristiidae, Cyphocarididae, Endevouridae,
Lysianassidae, Scopelocheiridae, Uristidae. Memoirs of the Hourglass Cruises, 10 (1), 1-148.

Ortiz, M., Winfield, [. & Varela, C. (2012) First record of peracarid crustaceans from the Cayo Matias Ocean Blue Hole, SW Cuba,
with the description of two new species. Zootaxa, 3505, 53—66.

Petrescu, 1., Chatterjee, T. & Schizas, N.V. (2012) New genus and new species of Cumacea (Crustacea; Peracarida) from the
mesophotic coral ecosystem of SW Puerto Rico, Caribbean Sea. Zootaxa, 3476, 55-61.

Petrescu, 1., Chatterjee, T. & Schizas, N.V. (2013) Two new species of the genus Cumella (Crustacea: Cumacea:
Nannastacidae). associated with mesophotic reefs of Puerto Rico and St. Croix, Caribbean Sea. Cahiers de Biologie
Marine, 54, 257-262.

Poore, A.G.B. & Lowry, J.K. (1997) New ampithoid amphipods from Port Jackson, New South Wales, Australia (Crustacea:
Amphipoda: Ampithoidae). Invertebrate Taxonomy, 11, 897-941.
http://dx.doi.org/10.1071/1T95045

Reid, J.W. (2000) The World of Copepods: Workshop on Taxonomic Techniques for Copepods. Available from: http://
invertebrates.si.edu/copepod/techniques.htm (Accessed on 12 Sept. 2014)

Stoddart, H.E. & Lowry, J.K. (2010) The family Aristiidae (Crustacea: Amphipoda: Lysianassoidea) in Australian waters.
Zootaxa, 2549, 31-53.

Watling, L. (1989) A classification of crustacean setae based on the homology concept. /n: Felgenhauer, B.E., Thistle, A.B. &
Watling, L. (Eds.), Functional Morphology of Feeding and Grooming in Crustacea. Vol. 6. Crustacean Issues. CRC Press,
New York, pp. 15-26.

436 - Zootaxa 3884 (5) © 2014 Magnolia Press SENNA ET AL,


http://dx.doi.org/10.1007/s00338-010-0613-6
http://dx.doi.org/10.1007/s00338-010-0613-6
http://dx.doi.org/10.1007/s00338-010-0613-6
http://dx.doi.org/10.11646/zootaxa.3610.1.1
http://dx.doi.org/10.1071/IT95045
http://dx.doi.org/10.1071/IT95045

	Abstract
	Introduction
	Material and methods
	Results
	Order Amphipoda Latreille, 1816
	Suborder Senticaudata Lowry & Myers, 2013
	Superfamily Lysianassoidea Dana, 1849
	Family Aristiidae Lowry & Stoddart, 1997
	Genus Boca Lowry & Stoddart, 1997
	Boca gurui sp. nov.
	Key to species of the genus Boca
	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


