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Abstract

Recently described new nominal species and resurrected species in the eelpout genus Gymnelus Reinhardt 1834 were re-
assessed for validity using fresh material collected in Pacific Arctic regions and a large body of data from a previous sys-
tematic review of the genus. The analysis reported here included both DNA barcodes and morphology. Only two species
were validated: G viridis (Fabricius 1780) and G hemifasciatus Andriashev 1937. The latter species occurred as two mor-
photypes for which there is some evidence of difference in ecological preference, but the available environmental data are
not robust enough to firmly identify or verify ecophenotypes.
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Introduction

Species of the eelpout genus Gymnelus Reinhardt 1834 are found on the sea floor in shallow Arctic and boreal
marine waters. In a systematic review of Gymnelus material Anderson (1982) confirmed the validity of four species
(G hemifasciatus Andriashev 1937, G popovi [ Taranetz & Andriashev 1935], G retrodorsalis Le Danois 1913, and
G. viridis [Fabricius 1780]) and described one new species (G pauciporus Anderson 1982), for a total of five in the
genus. Subsequently Chernova (1998a) redescribed G viridis and resurrected a synonym, G bilabrus Andriashev
1937; revised the descriptions of G retrodorsalis and G pauciporus and described a new species G andersoni
(Chernova 1998b); redescribed G hemifasciatus and described a new species G knipowitschi (Chernova 1999a);
described four other new Gymmnelus species from Arctic seas (Chernova 1999b) and four from Far Eastern seas
(Okhotsk Sea, northwestern Pacific Ocean, western Bering Sea; Chernova 2000); and suggested a restoration of G
popovi to its original genus, Commandorella Taranetz & Andriashev 1935 (Chernova 2000). Those actions tripled
the number of species in Gymnelus, even with removal of Commandorella. In Pacific Arctic and boreal regions,
some of the new nominal species of Gymnelus have been considered phenotypic variants exhibiting morphological
plasticity previously known in other eelpouts (mainly polychromatism and variability in cephalic lateralis canals
and pores), or ecophenotypes of two widely distributed and recognized species: G viridis (Fabricius 1780) and G
hemifasciatus Andriashev 1937 (e.g., Mecklenburg et al. 2002; Anderson & Fedorov 2004; Mecklenburg et al.
2011).

This paper deals primarily with the two species represented in recent ichthyological and fisheries
oceanography investigations in Bering Strait and the East Siberian, Chukchi, and Beaufort seas: the halfbarred
pout, Gymnelus hemifasciatus, and fish doctor, G viridis. These species have long been familiar to field and
laboratory scientists and observers in northern Pacific regions. Accumulation of fresh material for the current
analysis began with the first expedition of the Russian—American Long-Term Census of the Arctic (RUSALCA) in
2004, during which Russian and American scientists’ identifications of the Gymmelus species differed

Accepted by E. Hilton: 18 Mar. 2015, published: 21 Apr. 2015 263
Licensed under a Creative Commons Attribution License http://creativecommons.org/licenses/by/3.0



Acknowledgments

Support for the first author for this project was provided by the U.S. National Oceanic and Atmospheric
Administration (NOAA), Arctic Research Program, for the Russian—American Long-Term Census of the Arctic
(RUSALCA). Support for the second author was provided by the South African Institute of Aquatic Biodiversity of
the National Research Foundation, Pretoria, South Africa. Dirk Steinke, Biodiversity Institute of Ontario,
University of Guelph, Canada provided the analysis of the DNA sequences, created Figs. 1 and 7, and reviewed the
manuscript. Kathleen Crane, NOAA, Arctic Research, Bethesda, Maryland provided the sediment shapefiles for
Fig. 5. Brenda A. Holladay, University of Alaska Fairbanks, provided salinity and temperature data from Pacific
Arctic expeditions. We are grateful to the curators and collection managers for their care of the material, providing
space during visits, and loaning specimens when we could not be there: William N. Eschmeyer, Tomio Iwamoto,
David Catania, Jon Fong, Mysi Hoang, California Academy of Sciences; and J. Andres Lopez, University of
Alaska Museum of the North. We thank an anonymous reviewer, Gento Shinohara, and Eric Hilton for helpful
suggestions during the review process.

References

Anderson, M.E. (1982) Revision of the fish genera Gymnelus Reinhardt and Gymmnelopsis Soldatov (Zoarcidae), with two new
species and comparative osteology of Gymnelus viridis. National Museums of Canada (Ottawa) Publications in Zoology,
17, 1-76.

Anderson, M.E. (1988) Studies on the Zoarcidae (Teleostei: Perciformes) of the southern hemisphere. I. The Antarctic and
subantarctic regions. Antarctic Research Series, 47, 59-113.
http://dx.doi.org/10.1029/AR047p0059

Anderson, M.E. (1989) Review of the eelpout genus Pachycara Zugmayer, 1911 (Teleostei: Zoarcidae), with descriptions of
six new species. Proceedings of the California Academy of Sciences, 46 (10), 221-242.

Anderson, M.E. (1994) Systematics and osteology of the Zoarcidae (Teleostei: Perciformes). Ichthyological Bulletin, J. L. B.
Smith Institute of Ichthyology, 60, 1-120.

Anderson, M.E. (1995) The eelpout genera Lycenchelys Gill and Taranetzella Andriashev (Teleostei: Zoarcidae) in the eastern
Pacific, with descriptions of nine new species. Proceedings of the California Academy of Sciences, 49 (2), 55—113.

Anderson, M.E. (2006) Studies on the Zoarcidae (Teleostei: Perciformes) of the southern hemisphere. XII. Two new lycodine
species from off Peru. Species Diversity, 11 (3), 183—190.

Anderson, M.E. & Fedorov, V.V. (2004) Family Zoarcidae Swainson 1839 — eelpouts. California Academy of Sciences
Annotated Checklists of Fishes, 34, 1-58.

Anderson, M.E., Stevenson, D.E. & Shinohara, G. (2009) Systematic review of the genus Bothrocara Bean 1890 (Teleostei:
Zoarcidae). Ichthyological Research, 56 (2), 172—194.
http://dx.doi.org/10.1007/s10228-008-0086-6

Andriashev, A.P. (1937) A contribution to the knowledge of the fishes from the Bering and Chukchi seas. Issled Morei SSSR 25
(Issled Dal’nevostoch Morei 5), 292355, figs. 1-27. [Leningrad. Lanz L. & Wilimovsky N.J. (translators) 1955, U.S. Fish
and Wildlife Service Special Scientific Report—Fisheries, 145, 81 pp.]

Andriashev, A.P. (1952) Fishes of the Chukchi Sea and Bering Strait. Krayniy Severo-Vostok Soyuza SSR. Vol. 2. Fauna i
Flora Chukotskogo Morya, 311-322. [Moscow, Akademii Nauk SSSR, in Russian.]

Andriashev, A.P. (1954) Fishes of the northern seas of the U.S.S.R. Opredeliteli po Faune SSSR, 53. Akademii Nauk SSSR,
Moscow, 567 pp. [in Russian; and English translation, 1964, Israel Program for Scientific Translations, 617 pp.]

Balanov, A.A. & Kukhlevskii, A.D. (2011) Variation of coloration in Lycodes yamatoi Toyoshima, 1985 (Pisces: Zoarcidae) in
the northern Sea of Japan. Russian Journal of Marine Biology, 37 (6), 464—471.
http://dx.doi.org/10.1134/5s1063074011060046

Balushkin, A.V., Sheiko, B.A. & Fedorov, V.V. (2011) Catalog of archival collection of the Zoological Institute, Russian
Academy of Sciences: Class Osteichthyes (bony fishes), order Perciformes, family Zoarcidae. Journal of Ichthyology, 51,
950-1034.
http://dx.doi.org/10.1134/S0032945211100031

Bean, T.H. (1890) Scientific results of explorations by the U. S. Fish Commission steamer Albatross. No. XI. New fishes
collected off the coast of Alaska and the adjacent region southward. Proceedings of the United States National Museum,
13, 37-45.
http://dx.doi.org/10.5479/s1.00963801.13-795.37

Bell, M.A. & Foster, S.A. (1994) The Evolutionary Biology of the Threespine Stickleback. Oxford University Press, Oxford,
571 pp.

Byrkjedal, 1., Hadler-Jacobsen, S., Rees, D. & Orlov, A. (2014) Molecular and morphological variation in saddled fathead

REASSESSMENT OF MULTIPLE SPECIES OF GYMNELUS Zootaxa 3948 (2) © 2015 Magnolia Press - 285


http://dx.doi.org/10.1134/s1063074011060046

sculpins (Psychrolutidae: Cottunculus) of the north-east Atlantic Ocean, with a synonymy of three species. Journal of Fish
Biology, 85 (3), 821-837.
http://dx.doi.org/10.1111/jfb.12458

Chernova, N.V. (1998a) Reestablishment of the validity of species Gymnelus bilabrus Andriashev 1937 with characteristics of
species G viridis verified (Fabricius, 1780) (Zoarcidae). Journal of Ichthyology, 38, 163—169. [Russian in Voprosy
Ikhtiologii, 38, 182—188.]

Chernova, N.V. (1998b) A new species Gymnelus andersoni sp. nova, from the Arctic seas with refinement of the species status
of G retrodorsalis Le Danois and G pauciporus Anderson (Fam. Zoarcidae). Journal of Ichthyology, 38, 708-715.
[Russian in Voprosy Ikhtiologii, 38, 737-744.]

Chernova, N.V. (1999a) New species Gymnelus knipowitschi from the Arctic Ocean and a redescription of G hemifasciatus
Andriashev (Zoarcidae). Journal of Ichthyology, 39, 1-9. [Russian in Voprosy Ikhtiologii, 39, 5-13.]

Chernova, N.V. (1999b) Four new species of Gymnelus (Zoarcidae) from the Arctic regions. Journal of Ichthyology, 39, 343—
352. [Russian in Voprosy Ikhtiologii, 39, 306-315.]

Chernova, N.V. (2000) Four new species of Gymnelus (Zoarcidae) from the Far Eastern seas with genus diagnosis and key to
species. Journal of Ichthyology, 40, 1-12. [Russian in Voprosy lkhtiologii, 40, 5—16.]

Chernova, N.V. (2009a) Review of fish fauna of the Chukchi Sea. /n: 13th European Congress of Ichthyology, 6—12 September.
Klaipeda, Lithuania, pp. 19.

Chernova, N.V. (2009b) Review of fish fauna of the Chukchi Sea. /n: Modern Problems of Theoretical and Practical
Ichthyology, September 16—19, 2009. Abstracts. Sevastopol, Ukraine, pp. 173—175. [in Russian]

Collett, R. (1875) Norges fiske, med bemaerkninger om deres Udberedelse. Christiania, A.W. Brogger, 240 pp.
http://dx.doi.org/10.5962/bhl. title.14429

Collett, R. (1879) Fiske fra Nordhavs-Expeditionens sidste Togt, Sommeren 1878. Forhandlinger i Videnskabs-selskabet i
Christiania, 14, 1-106.

Collett, R. (1879) On a new fish of the genus Lycodes from the Pacific. Proceedings of the Zoological Society of London 1879,
2 (4),381-382.
http://dx.doi.org/10.1111/j.1096-3642.1879.tb02667 .x

Cuvier, G. (1829) Le Régne Animal, distribué d’apres son organisation, pour servir de base a [’histoire naturelle des animaux
et d’introduction & I’anatomie compare. Vol. 2. 2" Edition. Chez Déterville, Paris, 305 pp.

Fabricius, O. (1780) Fauna groenlandica, systematice sistens animalia Groenlandiae occidentalis hactenus indagata, quoad
nomen specificum, trivale, vernaculumque. I. G. Rothe, Hafniae & Lipsiae (Copenhagen & Leipzig), i—xvi + 1-452, 1 pl.

Frost, K.J. & Lowry, L.F. (1983) Demersal fishes and invertebrates trawled in the northeastern Chukchi and western Beaufort
seas, 1976-77. U.S. Department of Commerce, NOAA Technical Report NMFS SSRF-764, 22 pp.

Garman, S. (1899) The Fishes. In: Reports on an exploration off the west coasts of Mexico, Central and South America, and off
the Galapagos Islands, in charge of Alexander Agassiz, by the U. S. Fish Commission steamer “Albatross” during 1891,
Lieut.-Commander Z.L. Tanner, U.S.N., commanding. No. XXVI. Memoirs of the Museum of Comparative Zoology, 24,
1-431.

Gilbert, C.H. (1890) A preliminary report on the fishes collected by the steamer Albatross on the Pacific coast of North
America during the year 1889, with descriptions of twelve new genera and ninety-two new species. Proceedings of the
United States National Museum, 13, 49-126.
http://dx.doi.org/10.5479/5i.00963801.13-797.49

Goode, G.B. & Bean, T.H. (1896) Oceanic ichthyology, a treatise on the deep-sea and pelagic fishes of the world, based chiefly
upon the collections made by the steamers Blake, Albatross, and Fish Hawk in the northwestern Atlantic, with an atlas
containing 417 figures. Smithsonian Contributions to Knowledge, 30 & 31, 1-553 & pls. 1-123.

Green, J.M. & Mitchell, L.R. (1997) Biology of the fish doctor, an eelpout, from Cornwallis Island, Northwest Territories,
Canada. American Fisheries Society Symposium, 19, 140—147.

Herzenstein, S. (1896) Uber einige neue und seltene Fische des Zoologischen Museums der Kaiserlichen Akademie der
Wissenschaften. Ezhegodnik. Zoologicheskogo Muzeya Imperatorskoj Akademii Nauk, 1 (1), 1-14.

Jensen, A.S. (1904) The North-European and Greenland Lycodinae. The Danish Ingolf-Expedition, 2 (4), 1-99, 10 pls.

Jensen, A.S. (1952) Recent finds of Lycodinae in Greenland waters. Meddelelser om Gronland, 142 (7), 1-28.

Jordan, D.S. & Hubbs, C.L. (1925) Record of fishes obtained by David Starr Jordan in Japan, 1922. Memoirs of the Carnegie
Museum, 10, 93-346.

Kimura, M. (1980) A simple method for estimating evolutionary rates of base substitutions through comparative studies of
nucleotide sequences. Journal of Molecular Evolution, 16, 111-120.
http://dx.doi.org/10.1007/BF01731581

Knipowitsch, N.M. (1901) Zoologische Ergebnisse der Russischen Expeditionen nach Spitzbergen. Ueber die in den Jahren
1899-1900 im Gebiete von Spitzbergen gesammelten Fische. Annals of the Museum of Zoology, Imperial Academy of
Sciences, St. Petersburg, 6, 56—83.

Knipowitsch, N.M. (1906) Ichthyologische Untersuchungen im Eismeer. 1. Lycodes und Lycenchelys. Mémoires de lI'Académie
Impériale des Sciences de St. Petersbourg, 19 (1), 1-130.

Knipowitsch, N.M. (1908) Ichthyologische Untersuchungen im Eismeer. 1. Gymnelus und Enchelyopus. Mémoires de
l'Académie Impériale des Sciences de St. Petersbourg, Series 8, 22 (4), 1-40.

286 - Zootaxa 3948 (2) © 2015 Magnolia Press MECKLENBURG & ANDERSON


http://dx.doi.org/10.1111/jfb.12458

Kroyer, H.N. (1845) Ichthyologiske Bidrag. Naturhistorisk Tidsskrift (Kjobenhavn), 1, 253.

Le Danois, E. (1913) Etudes sur quelques poissons des océans Arctique et Atlantique. Annales de I'Institute Océanographique
Monaco, 7 (2), 1-75.

Linnaeus, C. (1758) Systema Naturae, 10th edition. Vol. 1. (Systema naturae per regna tria naturae, secundum classes, ordines,
genera, species, cum characteribus, differentiis, synonymis, locis. Tomus 1. Editio decima, reformata.) Holmiae, 295 pp.

Mallet, J. (2008) Hybridization, ecological races and the nature of species: empirical evidence for the ease of speciation.
Philosophical Transactions of the Royal Society B, 363, 2971-2986.
http://dx.doi.org/10.1098/rstb.2008.008 1

McAllister, D.E., Anderson, M.E. & Hunter, J.G. (1981) Deep-water eelpouts, Zoarcidae, from Arctic Canada and Alaska.
Canadian Journal of Fisheries and Aquatic Sciences, 38, 821-839.
http://dx.doi.org/10.1139/f81-110

McCusker, M.R., Denti, D., Van Guelpen, L., Kenchington, E. & Bentzen, P. (2012) Barcoding Atlantic Canada's commonly
encountered marine fishes. Molecular Ecology Resources, 13, 177-188.
http://dx.doi.org/10.1111/1755-0998.12043

Mecklenburg, C.W., Mecklenburg, T.A. & Thorsteinson, L.K. (2002) Fishes of Alaska. American Fisheries Society, Bethesda,
xxxvii + 1037 pp.

Mecklenburg, C.W., Mpller, P.R. & Steinke, D. (2011) Biodiversity of arctic marine fishes: taxonomy and zoogeography.
Marine Biodiversity, 41, 109—140 + Online Resources 1-5.
http://dx.doi.org/10.1007/s12526-010-0070-z.

Mecklenburg, C.W., Stein, D.L., Sheiko, B.A., Chernova, N.V., Mecklenburg, T.A. & Holladay, B.A. (2007) Russian—
American Long-term Census of the Arctic: benthic fishes trawled in the Chukchi Sea and Bering Strait, August 2004.
Northwestern Naturalist, 88, 168—187.
http://dx.doi.org/10.1898/1051-1733(2007)88[168:RLCOTA]2.0.CO;2

Moller, P.R. (2000) Restoration of the taxon Lycodes marisalbi, with notes on its disjunct Arctic distribution. Journal of Fish
Biology, 57, 1404—-1415.
http://dx.doi.org/10.1111/j.1095-8649.2000.tb02220.x

Moller, P.R. (2001) Redescription of the Lycodes pallidus species complex (Pisces, Zoarcidae), with a new species from the
Arctic/North Atlantic Ocean. Copeia, 2001, 972-996.
http://dx.doi.org/10.1643/0045-8511(2001)001[0972:ROTLPS]2.0.CO;2

Moller, P.R. & Jorgensen, O.A. (2000) Distribution and abundance of eelpouts (Pisces, Zoarcidae) off west Greenland. Sarsia,
85, 23-48.

Okiyama, M. (2004) Deepest demersal fish community in the Sea of Japan: a review. Contributions of the Biological
Laboratory, Kyoto University, 29, 409—429.
http://hdl.handle.net/2433/156411

Peters, W.(C.H.) (1859) Eine neue vom Herrn Jagor im atlantischen Meere gefangene Art der Gattung Leprocephalus, und tiber
einige andere neue Fische des Zoologischen Museums. Monatsberichte der Koniglichen Preuss[ischen] Akademie der
Wissenschaften zu Berlin, 1859, 411-413.

Ratnasingham, S. & Hebert, P.D.N. (2007) The Barcode of Life Database. Molecular Ecology Notes, 7, 355-364.
http://dx.doi.org/10.1111/j.1471-8286.2007.01678.x

Reinhardt, J.C.H. (1831) Bidrag til vor Kundskab om Grénlands Fiske. In: H.C. Orsted. Oversigt over det Kongelige Danske
Videnskabernes Selskabs Forhandlinger og dets Medlemmers Arbeider (Kjobenhavn), 1830-31, 18-24.

Reinhardt, J.C.H. (1834) Om Gymmnelus. In: H.C. Orsted. Oversigt over det Kongelige Danske Videnskabernes Selskabs
Forhandlinger og dets Medlemmers Arbeider (Kjobenhavn), 1831-32, 4.

Saveliev, P.A., Balanov, A.A. & Kukhlevskii, A.D. (2014) On the colour types in Lycodes nakamurae (Tanaka, 1914) and
species composition of the subgenus Furcimanus (Perciformes: Zoarcidae: Lycodes) in the Sea of Japan. Zootaxa, 3811
(1), 119-128.
http://dx.doi.org/10.11646/zootaxa.3811.1.7

Shinohara, G., Nazarkin, M.V. & Chereshnev, [.A. (2004) Magadania skopetsi, a new genus and species of Zoarcidae
(Teleostei: Perciformes) from the Sea of Okhotsk. Ichthyological Research, 51 (2), 137-145.
http://dx.doi.org/10.1007/s10228-004-0209-7

Steinke, D., Zemlak, T.S., Boutillier, J.A. & Hebert P.D.N. (2009a) DNA barcoding Pacific Canada’s fishes. Marine Biology,
156, 2641-2647.
http://dx.doi.org/10.1007/s00227-009-1284-0

Steinke, D., Zemlak, T.S. & Hebert, P.D.N. (2009b) Barcoding Nemo: DNA-based identifications for the ornamental fish trade.
PLoS ONE, 4 (7), €6300.
http://dx.doi.org/10.1371/journal.pone.0006300

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M. & Kumar, S. (2011) MEGAS: Molecular evolutionary genetics
analysis using maximum likelihood, evolutionary distance, and maximum parsimony methods. Molecular Biology and
Evolution, 28, 2731-2739.
http://dx.doi.org/10.1093/molbev/msr121

Tanaka, S. (1914) Furcimanus nakamurae Tanaka. Figures and descriptions of the fishes of Japan including Riukiu Islands,

REASSESSMENT OF MULTIPLE SPECIES OF GYMNELUS Zootaxa 3948 (2) © 2015 Magnolia Press - 287


http://dx.doi.org/10.1898/1051-1733(2007)88[168:RLCOTA]2.0.CO;2
http://dx.doi.org/10.1111/j.1471-8286.2007.01678.x
http://dx.doi.org/10.1898/1051-1733(2007)88[168:RLCOTA]2.0.CO;2
http://dx.doi.org/10.1643/0045-8511(2001)001[0972:ROTLPS]2.0.CO;2
http://dx.doi.org/10.1643/0045-8511(2001)001[0972:ROTLPS]2.0.CO;2

Bonin Islands, Formosa, Kurile Islands, Korea and southern Sakhalin, 18, 303. [in Japanese and English.]

Taranetz, A.Ya. & Andriashev, A.P. (1935) Vier neue Fischarten der Gattung Lycodes Reinh. aus dem Ochotskischen Meer.
Zoologischer Anzeiger, 112 (9-10), 242-253.

Torres-Dowdall, J., Handelsman, C.A., Reznick, D.N. & Ghalambor, C.K. (2012) Local adaptation and the evolution of
phenotypic plasticity in Trinidadian guppies (Poecilia reticulata). Evolution, 66 (11), 3432-3443.
http://dx.doi.org/10.1111/j.1558-5646.2012.01694.x

Toyoshima, M. (1985) Taxonomy of the subfamily Lycodinae (family Zoarcidae) in Japan and adjacent waters. Memoirs of the
Faculty of Fisheries Hokkaido University, 32, (2), 131-243.

U.S. Department of Commerce, NOAA (National Oceanic and Atmospheric Administration). (1987) Bering, Chukchi, and
Beaufort seas: Coastal and Ocean Zones Strategic Assessment: Data Atlas. NOAA, Ocean Assessments Division,
Rockville, Maryland, 135 pp.

Ward, R.D., Hanner, R. & Hebert, P.D.N. (2009) The campaign to DNA barcode all fishes, FISH-BOL. Journal of Fish
Biology, 74, 329-356.
http://dx.doi.org/10.1111/j.1095-8649.2008.02080.x

288 - Zootaxa 3948 (2) © 2015 Magnolia Press MECKLENBURG & ANDERSON



	Abstract
	Introduction
	Material and methods
	Results
	Gymnelus hemifasciatus Andriashev 1937
	Gymnelus viridis (Fabricius 1780)
	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




