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Abstract

Two new species of Goniasteridae, Astroceramus eldredgei n. sp. and Apollonaster kelleyi n. sp. are described from the 

Hawaiian Islands region. Prior to this occurrence, Apollonaster was known only from the North Atlantic. The Goniasteri-

dae is the most diverse family of asteroids in the Hawaiian region. Additional in situ observations of several goniasterid 

species, including A. eldredgei n. sp. are reported. These observations extend documentation of deep-sea corallivory 

among goniasterid asteroids. New species occurrences presented herein suggested further biogeographic affinities be-

tween tropical Pacific and Atlantic goniasterid faunas. 
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Introduction

Recent discoveries of new genera and species from deep-sea habitats along with new in situ video observations 

have provided us with new ecological insight into these poorly understood and formerly inaccessible settings (e.g., 

Mah et al. 2010, 2014; Mah & Foltz 2014). Hawaiian deep-sea Asteroidea are taxonomically diverse and occur in 

an active area of oceanographic and biological research (Chave and Malahoff 1998). New data on asteroids in this 

area presents an opportunity to review and highlight this diverse fauna.

Deep-sea asteroids from the Hawaiian region were first monographed by Fisher (1906) following 

expeditionary collections by the United States Fisheries Commission Steamer Albatross in the spring and summer 

of 1902. Subsequent additions to the deep-sea fauna of this region were made by Fisher (1911, 1925). Checklists of 

asteroids from deep-sea settings of this area were compiled by Fisher (1925) and later by Mah (1998). New 

additions to the deep-sea Hawaiian asteroid fauna includes Circeaster pullus Mah 2006 and Hippasteria muscipula

Mah et al. 2014. 

The Hawaiian Islands region possesses a much higher number of deep-sea (>55 species) versus shallow-water 

species (n=20) (Mah 1998; Hoover 2006). It is therefore surprising that given the relatively large number of deep-

sea asteroids in this region, surprisingly little is known about them. Grigg et al. (1987), Chave and Jones (1991) 

and Chave and Malahoff (1998) provided further occurrence data, in situ observations and a summary of deep-sea 

asteroids, including goniasterids, Henricia pauperrima, and several echinoids and holothurians based on 

submersible video observations. Yeh and Drazen (2009) noted the role of Ceramaster bowersi and Mediaster 

ornatus as scavengers in the Hawaiian Islands region. 

The Goniasteridae includes 15/56 (27%) of the total number of known asteroid species for this region, making 

them the most diverse group of asteroids in the area. To put this into perspective, there are nearly as many 

goniasterids occurring in Hawaiian deep-sea settings as there are species inhabiting shallow-water Hawaiian 

settings. Globally, the Goniasteridae are the most species-rich group of Asteroidea (Mah & Blake 2012) occurring 

primarily on continental shelf habitats and shallow-water settings in all the world’s oceans. However, in spite of 

their diversity, very little is known about their biology and ecological significance. 
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might have occurred as late as 12.9 Ma (early middle Miocene) during a period when the Panamanian seaway 

could accommodate deeper-water taxa. This is in contrast to shallower water “geminate” taxa, which diverged 

more recently, in association with the closure of the Panamanian seaway (e.g., Lessios et al. 2003). Mah’s (2006) 

morphology based phylogeny showed the Atlantic C. americanus as a derived member relative to the other Indo-

Pacific Circeaster species. Biogeographic hypotheses for Gilbertaster and Apollonaster are more ambiguous given 

that they represent the only two known species of their respective genera. 

There are other genera of Hawaiian goniasterids represented in the Atlantic, including Anthenoides, 

Ceramaster, Evoplosoma, Hippasteria, Mediaster, Peltaster, Plinthaster and Sphaeriodiscus. However, most are 

either poorly understood or showed no relevant patterns. Although phylogeography of the species in Hippasteria

was studied, no clear Atlantic-Pacific species pairs were observed (Mah et al. 2014; Foltz et al. 2013). Anthenoides 

includes several species with a distribution pattern similar to Circeaster, but species in Anthenoides occur more 

widely and no data are available indicating which of the Indo-Pacific species is the sister species to the species in 

the Atlantic.

Acknowledgements

This paper is dedicated to Dr. Lucius Eldredge, who provided funding for my first visit to the Bernice P. Bishop 

Museum (BPBM) in 1994. Dr. Eldredge was a strong supporter of marine invertebrate zoology in the Hawaiian 

region and supported echinoderm research on several occasions. Christopher Kelley, HURL is graciously thanked 

for his assistance with video and still images. I’m grateful to Steve Cairns, Dept. of Invertebrate Zoology, NMNH 

for identification of the corals. I also thank Holly Bolick, Collection Manager of Invertebrate Zoology, BPBM for 

her assistance with specimen loans and logistics. Partial support for this study was provided by Dr. Margo Edwards 

and the Hawai‘i Undersea Military Munitions Assessment (HUMMA) project. Further thanks to Dr. Craig Young 

as well as the crews of the Pisces V and the R/V Ka`imikai-o-Kanaloa for their assistance in collecting specimens 

and obtaining video. The manuscript was greatly improved thanks to reviews by Loïc Villier, Université Pierre et 

Marie Curie and Marc Eléaume, Muséum national d'Histoire naturelle.

Literature citations

Alvarado, J.J. (2011) Echinoderm diversity in the Caribbean Sea. Marine Biodiversity, 41, 261–285.  

http://dx.doi.org/10.1007/s12526-010-0053-0 

Chave, E.H. & Jones, A.T. (1991) Deep-water megafauna of the Kohala and Haleakala slopes, Alenuihana Channel, Hawaii. 

Deep-Sea Research, 38 (7), 781–803. 

http://dx.doi.org/10.1016/0198-0149(91)90019-C

Chave, E.H. & Malahoff, A. (1998) In Deeper Waters: photographic studies of Hawaiian deep-sea habitats and life forms.

University of Hawaii Press, Honolulu, 127 pp.

Clark, A.M. & Downey, M.E. (1992) Starfishes of the Atlantic. Chapman and Hall, London, 794 pp.

Durán-González, A., Laguarda-Figueras, A., Solis-Marin, F., Buitron-Sánchez, B.E., Ahearn, C.G. & Torres-Vega, J. (2006) 

Equinodermos (Echinodermata) de las aguas mexicanas del Golfo de Mexico. Revista Biologia Tropicales, 53 

(Supplement 3), 53–68. 

Fisher, W.K. (1906) The starfishes of the Hawaiian islands. Bulletin of the United States Fish Commission, 23, 987–1130.

Fisher, W.K. (1910) New starfishes from the North Pacific. Zoologischer Anzeiger, 35, 568–574.

Fisher, W.K. (1911a) Hyalinothrix, a new genus of starfishes from the Hawaiian Islands. Proceedings of the US National 

Museum, 39, 659–664. 

http://dx.doi.org/10.5479/si.00963801.39-1807.659

Fisher, W.K. (1911b) Asteroidea of the North Pacific and adjacent waters. 1. Phanerozonia and Spinulosida. Bulletin of the US 

National Museum, 76, i–xiii, 1–420. 

http://dx.doi.org/10.5479/si.03629236.76.i

Fisher, W.K. (1913) Four new genera and fifty-eight new species of starfishes from the Philippine Islands, Celebes, and the 

Moluccas. Proceedings of the US National Museum, 43, 599–648. 

http://dx.doi.org/10.5479/si.00963801.43-1944.599

Fisher, W.K. (1919) Starfishes of the Philippine seas and adjacent waters. Bulletin of the United States National Museum, 3 

(100), 1–547, pls. 1–156 

http://dx.doi.org/10.1126/science.50.1293.348 
MAH226  ·  Zootaxa 3926 (2)  © 2015 Magnolia Press



Fisher, W.K. (1925) Sea stars of the tropical Central Pacific. Bulletin of the Bernice P. Bishop Museum, 10 (1), 1–9. 

Foltz, D., Fatland, S., Eléaume, M., Markello, K., Howell, K., Neill, K. & Mah, C. (2013) Global population divergence of the 

sea star Hippasteria phrygiana corresponds to onset of the last glacial period of the Pleistocene. Marine Biology, 160 (5), 

1285–1296. 

http://dx.doi.org/10.1007/s00227-013-2180-1

Forbes, E. (1841) A history of British starfishes and other animals of the class Echinodermata. John Van Voorst, London, 267 

pp. 

http://dx.doi.org/10.5962/bhl.title.2129

Fujikura, K., Okutani, T. & Maruyama, T. (2008) Deep-sea life-Biological Observations Using Research Submersibles. Tokai 

University Press, Tokyo, 487 pp. (ISBN978-4-486-01787-5, in Japanese]

Gale, K.S.P., Hamel, J-F. & Mercier, A. (2013) Trophic ecology of deep-sea Asteroidea (Echinodermata) from eastern Canada. 

Deep Sea Research Part 1: Oceanographic Research, 80, 25–36. 

http://dx.doi.org/10.1016/j.dsr.2013.05.016

Goto, H. (1914) A descriptive monograph of Japanese Asteroidea. 1. Journal of the College of Sciences, 29, 1–808. [Imperial 

University of Tokyo]

Gray, J.E. (1840) XXXII. A Synopsis of the genera and species of the Class Hypostoma (Asterias, Linnaeus). Annals and 

Magazine of Natural History, 1 (6), 275–290. 

http://dx.doi.org/10.1080/03745484009443296

Grigg, R.W., Malahoff, A., Chave, E.H. & Landahl, J. (1987) Seamount benthic ecology and potential environmental impact 

from manganese crust mining in Hawaii. Geophysical Monograph, 43, 379–390.

Halpern, J.A. (1970a) A monographic revision of the goniasterid sea stars of the North Atlantic. 253 pp. Unpublished PhD 

thesis. University of Miami, Florida. [total page number unkown]

Halpern, J.A. (1970b) Biological investigations of the deep sea. 53. New species and genera of goniasterid sea stars. 

Proceedings of the Biological Society of Washington, 83 (1), 1–12.

Hoover, J.P. (2006) Hawai’i’s Sea Creatures: A Guide to Hawai’i’s Marine Invertebrates, Revised Edition. Mutual Publishing, 

Honolulu, 366 pp. 

Kogure, Y. & Tachikawa, H. (2009) A new species of the genus Astroceramus (Echinodermata, Asteroidea, Goniasteridae) 

from the Ogasawara Islands, Japan. Biogeography, 11, 77–82. 

Krieger, K.J. & Wing, B.L. (2002) Megafauna associations with deepwater corals (Primnoa spp.) in the Gulf of Alaska. 

Hydrobiologia, 471, 83–90. 

http://dx.doi.org/10.1023/A:1016597119297

Lessios, H.A., Kane, J. & Robertson, D.R. (2003) Phylogeography of the pantropical sea urchin Tripneustes: contrasting 

patterns of population structure between oceans. Evolution, 57 (9), 2026–2036. 

http://dx.doi.org/10.1554/02-681

Liao, Y. & Clark, A.M. (1995) The Echinoderms of Southern China. Science Press, Beijing, 614 pp., 23 plates. 

Macan, T.T. (1938) Asteroidea. British Museum of Natural History, John Murray Expedition 1933-34. Scientific Reports, IV 

(9), 324–432.

Mah, C. (1998) New Records, Taxonomic Notes and a Checklist of Hawaiian Starfish. Bishop Museum Occasional Papers, 55, 

65–71

Mah, C. L. (2003) Astrosarkus idipi, a new Indo-Pacific genus and species of Oreasteridae (Valvatida; Asteroidea) displaying 

extreme skeletal reduction. Bulletin of Marine Science, 73 (3), 685–698

Mah, C.L. (2006) Phylogeny and biogeography of the deep-sea goniasterid, Circeaster (Echinodermata: Asteroidea) including 

descriptions of six new species. Zoosystema, 28 (4), 917–954.

Mah, C. (2014) Goniasteridae Forbes, 1841. In: Mah, C.L. (2014) World Asteroidea Database. Accessed through: Mah, C.L. 

(2014) World Asteroidea Database. Available from: http://www.marinespecies.org/asteroidea/aphia.php?p=taxdetails&id= 

123135 (accessed 19 July 2014)

Mah, C. (2015) Evoplosoma watlingi, nov. sp. with an overview of Evoplosoma and in situ observations of corallivorous 

Goniasteridae (Valvatida; Asteroidea) in the Atlantic deep-sea. Marine Biodiversity Records, 8, e5, 1–15. 

http://dx.doi.org/10.1017/S1755267214001407

Mah, C. & Blake, D.B. (2012) Global Diversity and Phylogeny of the Asteroidea (Echinodermata). PLoS ONE, 7 (4), e35644. 

http://dx.doi.org/10.1371/journal.pone.0035644 

Mah, C.L. & Foltz, D.W. (2014) New Taxa and Taxonomic Revisions to the Poraniidae (Valvatacea; Asteroidea) with 

Comments on Feeding Biology. Zootaxa, 3795 (3), 327–372. 

http://dx.doi.org/10.11646/zootaxa.3795.3.7

Mah, C.L., Neill, K., Eleaume, M. & Foltz, D. (2014) New Species and global revision of Hippasteria (Hippasterinae: 

Goniasteridae; Asteroidea; Echinodermata). Zoological Journal of the Linnean Society, 171, 422–456. 

http://dx.doi.org/10.1111/zoj.12131

Mah, C.L., Nizinski, M & Lundsten, L. (2010) Phylogenetic Revision of the Hippasterinae (Goniasteridae; Asteroidea): 

Systematics of Deep Sea Corallivores, including one new genus and three new species. Zoological Journal of the Linnean 

Society, 160, 266–301. 

http://dx.doi.org/10.1111/j.1096-3642.2010.00638.x
 Zootaxa 3926 (2)  © 2015 Magnolia Press  ·  227HAWAIIAN GONIASTERIDAE

http://www.marinespecies.org/asteroidea/aphia.php?p=taxdetails&id=123135


McKnight, D.G. (2006) The marine fauna of New Zealand, Echinodermata: Asteroidea (Sea-stars). 3. Orders Velatida, 

Spinulosida, Forcipulatida, Brisingida with addenda to Paxillosida, Valvatida. NIWA Biodiversity Memoir, 120, 1–187.

Perrier, E. (1875) Révision de la collection de stellérides du Museum d’Histoire naturelle de Paris. Reinwald, Paris, 384 pp.

Perrier, E. (1894) Stellérides. Expédition Scientifique Travailleur-Talismann, 3, 1–431.

Villier, L., K.M. Kutscher & Mah, C.L. (2004) Systematics and paleontology of middle Toarcian Asteroidea (Echinodermata) 

from the 'Seuil du Poitou', Western France. Geobios, 37 (6), 807–825. 

http://dx.doi.org/10.1016/j.geobios.2003.05.010

Yeh, J. & Drazen, J. (2009) Depth zonation and bathymetric trends of deep-sea megafaunal scavengers of the Hawaiian Islands.

Deep-Sea Research I, 56, 251–266. 

http://dx.doi.org/10.1016/j.dsr.2008.08.005
MAH228  ·  Zootaxa 3926 (2)  © 2015 Magnolia Press


	Abstract
	Introduction
	Materials and methods
	Systematics
	List of species
	Key to Hawaiiian Goniasteridae
	Taxonomy
	Goniasteridae Forbes 1841
	Apollonaster Halpern 1970b
	Apollonaster kelleyi n. sp.
	Key to Apollonaster
	Astroceramus Fisher 1906
	Astroceramus callimorphus Fisher 1906
	Astroceramus eldredgei. nov. sp.
	Calliaster pedicellaris Fisher 1906
	Calliderma emma Gray, 1847
	Circeaster pullus Mah 2006
	Hippasterinae Verrill 1899
	Evoplosoma forcipifera Fisher 1906
	Hippasteria imperialis Goto 1914
	Hippasteria muscipula Mah et al. 2014
	Plinthaster ceramoidea (Fisher 1906)
	Discussion
	Acknowledgements
	Literature citations


<<
  /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




