
Although no doubt far from complete, knowledge 
of the smut fungi in the neotropical part of South 
America lying north of the Tropic of Capricorn is 
relatively good (Piepenbring 2003). By contrast, 
Ustilaginomycotina of the remaining part of South 
America are not well known. There are only a few 
reports or incomplete inventories of smut fungi of 
Argentina, Chile, Paraguay and Uruguay, which 
do not cover the whole area of these countries 
(e.g., Zundel 1953; Mujica et al. 1980; Hirschhorn 
1986; Vánky 2001; Gossmann et al. 2007; Vánky 
& Begerow 2007, and literature cited therein). The 
taxonomic concepts used in publications dealing 
with smuts from austral South America are not 
always up-to-date and require revision. The present 
study is a reassessment of smut collections known 
on species of Anemone L. (Ranunculaceae) in 
southern South America. 

MATERIAL AND METHODS

Sori and spore characteristics were studied using dried 
herbarium material. The acronyms of herbaria are ac-
cording to Index Herbariorum, available online (http:
//sciweb.nybg.org/science2/IndexHerbariorum.asp). All 
specimens were examined by standard light and phase 
contrast microscopy (LM) and by scanning electron 

microscopy (SEM). Morphological observations and 
spore measurements were made by light microscopy 
(LM) from material mounted in lactophenol, heated to 
boiling point and then cooled. A Nikon Eclipse E600 
light microscope with a Nomarski differential interfer-
ence contrast optical system was used for LM studies. 
At least 30 spores were measured; measurements include 
the usual range and extreme values given in parentheses. 
LM micrographs were taken with a Nikon Coolpix 995 
camera. For SEM studies, dry spore balls were dusted on 
carbon tabs and fi xed to an aluminum stub with double-
sided transparent tape. The stubs were sputter-coated 
with carbon using a CRESSINGTON sputter-coater 
and viewed with a Hitachi S-4700 scanning electron 
microscope, with a working distance of ca 12 mm. SEM 
micrographs were taken in the Laboratory of Field Emis-
sion Scanning Electron Microscopy and Microanalysis 
at the Institute of Geological Sciences of the Jagiel-
lonian University, Kraków (Poland). Descriptions and 
nomenclatural novelties are registered in MycoBank 
(www.MycoBank.org, see Crous et al. 2004).

TAXONOMY

Urocystis antucensis (Liro) M. Piątek, comb. 

nov.  Figs 1 & 2

[MycoBank MB511084]

BASIONYM: Tuburcinia antucensis Liro, Ann. Univ. 
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Fenn. Aboëns., Ser. A 1(1): 62. 1922. – Type on Ane-

mone antucensis Poepp. (Ranunculaceae), Chile: Cor-
dillera de Villarica, Feb. 1897, leg. F. W. Neger (type 
where?, isotypes in Vestergren, Micr. rar. sel. no. 1210, 
sub Urocystis anemones (Pers.) Wint., among others in 
BPI 181305!).

Sori in leaves as conspicuous pustular swellings 
1–2.5 mm in diameter, at fi rst covered by epidermis, 
which later ruptures exposing the blackish, pow-
dery mass of spore balls. Spore balls yellow-brown, 
globose, subglobose, ovoid or ellipsoid, 20–38 × 
15–30 μm, composed of (0–)1–3(–4) central spores 
(0 = 3%, 1 = 37%, 2 = 46%, 3 = 13%, 4 = 1%), 
completely or incompletely surrounded by a layer 
of sterile cells. Spores yellow-brown, globose, 

Fig. 1. Sori of Urocystis antucensis (Liro) M. Piątek on leaves 
of Anemone antucensis Poepp. (from isotype, BPI 181305). 
Scale bars = 1 cm.

Fig. 2. Urocystis antucensis (Liro) M. Piątek on Anemone antucensis Poepp. (from isotype, BPI 181305). a–b – spore balls, spores 
and sterile cells seen by LM, c–e – spore balls, spores and sterile cells seen by SEM, f – wall of spore and sterile cells seen by 
SEM. Scale bars: a–b and d = 20 μm, c = 50 μm, e = 10 μm, f = 5 μm.
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subglobose, ovoid, ellipsoid to slightly irregular, 
(11–)12–17(–18) × (8–)11–14 μm; wall even, ca 

1 μm thick, surface in LM smooth, in SEM minutely 
verruculose. Sterile cells hyaline, globose, subglo-
bose, ovoid, ellipsoid to irregular, with fl attened 
contact sides, 7–13 × 5–11 μm, surface in LM 
smooth, in SEM smooth or fi nely rough.

ADDITIONAL SPECIMEN EXAMINED. [CHILE]: Anden 
von Valdivia, on Anemone antucensis Poepp., leg. 

F. Neger (BPI 181303, sub Urocystis anemones (Pers.) 
Wint.).

Urocystis anemones (Pers.) G. Winter  Fig. 3

Hedwigia 19: 160. 1880.

Uredo anemones Pers., Tent. Disp. Fung.: 56. 1797. 
– Tuburcinia anemones (Pers.) Liro, Ann. Univ. Fenn. 
Aboëns., Ser. A 1(1): 55. 1922. – Type on Anemone 

nemorosa L. (Ranunculaceae), Germany (L).

Sori in leaves and petioles as conspicuous 
blister-like swellings or elongated pustules, at fi rst 
covered by epidermis which later ruptures exposing 
the blackish, powdery mass of spore balls and 

spores. Spore balls yellow-brown, globose, subglo-
bose or irregular, 17–33 × 13–26 μm, composed of 
(0–)1–2(–3) spores (0 = 5%, 1 = 76%, 2 = 16%, 
3 = 3%), incompletely surrounded by a layer of 
sterile cells; the layer is usually composed of only 
a few sterile cells, or sterile cells are completely 
absent. Spores yellow-brown or reddish-brown, 
globose, subglobose, ovoid, irregular or elongated, 
(12–)13–18(–19) × 10–15 μm; wall uneven, two-
layered, 1–2.5 μm thick, surface in LM smooth, 
in SEM fi nely verruculose. Sterile cells yellowish, 
globose, subglobose or irregular, with fl attened con-
tact sides, 6–16 × 6–14 μm, surface in LM smooth, 
in SEM smooth or fi nely rough.

SPECIMEN EXAMINED. CHILE: in valle fluminis Bi-
obio, on Anemone decapetala Ard., 1896, leg. F. Neger 
(BPI 182524, sub ?Urocystis sorosporioides Koern.).

DISCUSSION

The genus Urocystis Rabenh. ex Fuckel embraces 
species occurring in various host plant organs such 
as leaves, stems, fl owers, seeds or roots, with sori 

Fig. 3. Urocystis anemones (Pers.) G. Winter on Anemone decapetala Ard. (from BPI 182524). a – spore balls, spores and sterile 
cells seen by LM, b–c – spore balls, spores and sterile cells seen by SEM, d – spore wall seen by SEM. Scale bars: a = 20 μm, 
b–c = 10 μm, d = 3 μm.
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forming brown or black streaks, swellings or galls 
containing masses of spore balls. The spore balls 
are persistent, composed of one or several central, 
dark spores surrounded by paler and smaller sterile 
cells (Vánky 2002).

The greatest number of Urocystis species 
are known on Ranunculus L. (10 species) and 
Anemone L. (7 species). Several previous studies 
have dealt with Urocystis spp. occurring on 
Anemone spp. in various parts of the world (Vánky 
1994; Denchev et al. 2000; Vánky & McKenzie 
2002; Guo 2005). However, no attempts have been 
made to re-examine the collections of Urocystis 
(including Tuburcinia Woronin) on this host plant 
genus from South America. Such collections are 
very scarce on this continent and are, in fact, 
known only from Chile.

Tuburcinia antucensis on Anemone antucensis 
was described by Liro (1922) based on material 
collected by F. W. Neger in the Cordillera de 
Villarica in 1897. This collection was distributed 
in Vestergren’s Micromycetes rariores selecti no. 
1210, under the name ‘Urocystis anemones (Pers.) 
Wint.’, and also published as ‘Ustilago anemones 

(Pers.) Schroet.’ (Neger 1899). The other, non-
type collection on A. antucensis from Valdivia re-
ported previously as ‘Urocystis anemones (Pers.) 
Schroet.’ (Dietel 1898) also has the same morpho-
logical characters as the studied isotype of T. an-

tucensis. Since it was described by Liro (1922), 
T. antucensis has been completely forgotten and 
not reassessed by any smut taxonomist. Although 
I originally expected this species to represent one 
of the already known Urocystis species on various 
Anemone species described from elsewhere, I was 
surprised to fi nd that it is a distinct and separate 
species. The genus Tuburcinia is now considered 
to be synonymous with the earlier-described 
genus Urocystis, and therefore T. antucensis is 
here transferred to the latter genus. Urocystis 

antucensis is easily distinguished from all six 
Urocystis spp. on Anemone spp., primarily on the 
basis of the number of spores per spore ball. It has 
more spores per spore ball than U. anemones, but 
fewer than U. antipolitana Magnus, U. japonica 
(Henn.) L. Ling, U. novae-zelandiae (G. Cunn.) 
G. Cunn., U. pseudoanemones Denchev, Kakish. 
& Y. Harada and U. sinensis L. Guo. There are 

Table 1. Synopsis of Urocystis Rabenh. ex Fuckel species infecting Anemone L. species.

Species Spore balls Spores
Number of 
spores per 
spore ball

Sterile cells References

U. anemones (Pers.) 
G. Winter

15–35 μm long 13–22 × 10.5–15 μm 1(–3)
6–16 μm long, incom-
pletely surrounding the 
spores

Vánky 1994

U. antipolitana 
Magnus

23–50 × 20–40 μm 13–21 × 11–16 μm 1–6(–7)
8–16 μm long, almost 
completely surrounding 
the spores

Vánky 1994

U. antucensis (Liro) 
M. Piątek

20–38 × 15–30 μm
(11–)12–17(–18) × 

(8–)11–14 μm
(0–)1–3(–4)

7–13 × 5–11 μm, com-
pletely or incompletely 
surrounding the spores

this paper

U. japonica (Henn.) 
L. Ling

22–56 × 19–55 μm 10.5–18 × 8.5–15 μm (1–)2–6(–10)
5–12 μm long, completely 
surrounding the spores

Denchev et al. 
2000

U. novae-zelandiae 
(G. Cunn.) G. Cunn.

up to 60 μm long 16–22 × 12–16 μm 2–20(–30)
8–14 μm long, completely 
or incompletely sur-
rounding the spores

Vánky & Mc-
Kenzie 2002

U. pseudoanemones 
Denchev, Kakish. 
& Y. Harada

19–57 × 14–40 μm 11–22 × 9–17.5 μm 1–5(–11)
5.5–12(–17) μm long, 
incompletely surrounding 
the spores

Denchev et al. 
2000

U. sinensis L. Guo 19–58(63) × 15–43 μm 10–17 × 8.5–12.5 μm 1–8(–14)
7–11 × 5–8 μm, com-
pletely or incompletely 
surrounding the spores

Guo 2005
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also further characters (sizes of spore balls, 
spores and sterile cells, the continuity of the 
layer of sterile cells) the combination of which 
differentiates U. antucensis from other Urocystis 
spp. known on Anemone spp. (for diagnostic 
characters see Table 1). The morphological char-
acters of U. antucensis are very similar to those 
of U. fi cariae (Unger) Moesz., but the latter smut 
occurs exclusively on Ficaria verna Huds. As the 
delimitation of species in the genus Urocystis is 
based on host plant taxonomy, usually at the 
genus level, I accept U. antucensis as a separate 
species. Urocystis antucensis is known only from 
two stations in Chile and presumably is endemic 
to this country.

Urocystis anemones on Anemone decapetala 
was reported from Chile under this specifi c name 
by Dietel (1898). Urocystis anemones used to be 
treated very broadly as a species occurring on 
numerous host plants from various genera of Ra-
nunculaceae. It is now commonly accepted that the 
name U. anemones is restricted to species infecting 
several Anemone spp., characterized by spore 
balls composed mostly of 1 or rarely 2–3 spores, 
by having spore balls incompletely surrounded 
by a layer of sterile cells, and sometimes even 
completely lacking sterile cells (Vánky 1994). 
Re-examination of the Chilean material revealed 
that it indeed belongs to U. anemones defi ned this 
way. This is somewhat surprising as U. anemones 
is rather a Holarctic species, widely distributed in 
the Northern Hemisphere, where it is one of the 
most commonly occurring smuts. The collection 
of this species in Chile is the only one in South 
America.

ACKNOWLEDGEMENTS. I am grateful to Götz Palfner 
(Concepción, Chile) for checking the smut fungi in the 
book Flora Fungosa Chilena, to my wife Jolanta Piątek 
(Kraków, Poland) for her drawings, to Joanna Kazik 
(Łódź, Poland) for checking the English, to the Curator 
of BPI for the loan of specimens, to Anna Łatkiewicz 
(Kraków, Poland) for her help with the SEM images, 
and to the anonymous reviewer for valuable comments 
on the manuscript. This work was supported by the 

Polish Ministry of Science and Higher Education for 
2005–2008 (Grant no. 2 P04G 019 28).

REFERENCES

CROUS P. W., GAMS W., STALPERS J. A., ROBERT V. & STEGE-
HUIS G. 2004. MycoBank: an online initiative to launch 
mycology into the 21st century. Stud. Mycol. 50: 19–22.

DENCHEV C. M., KAKISHIMA M. & HARADA Y. 2000. Species 
of Urocystis (Ustilaginomycetes) on Anemone in Japan. 
Mycoscience 41: 449–454.

DIETEL P. 1898. Einige Brandpilze aus Südamerika. Hedwigia 

Beiblatt 37: 147–149.

GOSSMANN J., PIEPENBRING M. & GUAGLIANONE R. E. 2007. 
Smut fungi on species of Rhynchospora (Cyperaceae) from 
Argentina. Nova Hedwigia 84: 209–226.

GUO L. 2005. Two new species of Urocystis (Urocystales) 
from China. Mycotaxon 92: 269–272.

HIRSCHHORN E. 1986. Las ustilaginales de la flora Argentina. 
Provincia de Buenos Aires Comision de Invest. Cienti-
fi cas, La Plata.

LIRO J. I. 1922. Über die Gattung Tuburcinia Fries. Ann. Univ. 

Fenn. Aboëns., Ser A 1(1): 1–153.

MUJICA R. F., VERGARA C. C. & OEHRENS B. E. 1980. Flora 
Fungosa Chilena. Ed. 2. Editorial Universitaria, Santiago 
de Chile.

NEGER F. W. 1899. Informe sobre las observaciones botánicas 
efectuadas en la Cordillera de Villarica. Anales de la Uni-

versidad de Chile 103: 903–967.

PIEPENBRING M. 2003. Smut fungi (Ustilaginomycetes p.p. 
and Microbotryales, Basidiomycota). Flora Neotropica 
86: iv + 1–291.

VÁNKY K. 1994. European smut fungi. G. Fischer Verlag, 
Stuttgart – Jena – New York.

VÁNKY K. 2001. Taxonomical studies on Ustilaginales. XXI. 
Mycotaxon 78: 265–326.

VÁNKY K. 2002. Illustrated Genera of Smut Fungi. Ed. 2. APS 
Press, St. Paul, Minnesota

VÁNKY K. & BEGEROW D. 2007. Farysia unciniae sp. nov. 
(Ustilaginomycetes) on Uncinia (Cyperaceae) from Chile. 
Mycol. Balcanica 4(1–2): 79–81.

VÁNKY K. & MCKENZIE E. H. C. 2002. Smut fungi of New 
Zealand. Fungal Diversity Research Series 8: 1–259.

ZUNDEL G. L. 1953. The Ustilaginales of the world. The Penn-

sylvania State College, School of Agriculture, Department 

of Botany, Contribution no. 176: xi + 1–410.

Received 24 September 2007



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




