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INTRODUCTION

The life history of many tropical birds is poorly known 
and this is particularly true within South-east Asia (Sodhi, 
2006). With the continuing declines in forest cover and forest 
quality (FAO, 2007) it is essential that the basic ecology 
of species is understood for long-term management of bird 
communities. To provide more details of the ecology of 
forest birds in Thailand a long-term study has been conducted 
in and around the 30 ha. (0.3 km2) Mo-singto permanent 
forest plot, Khao Yai National Park (KYNP), Nakhon Nayok 
Province, (14°26'N 101°22'E) since 2002. The plot is situated 
in mature seasonally-wet evergreen forest at 723–817 m 
elevation (Brockelman, 1998). The average annual rainfall 
is 2,326 mm, most of which falls between May and October 
(Kitamura et al. 2002).

The Grey-eyed Bulbul, Iole propinqua, (hereafter GBU) 
ranges from South-west China through Myanmar, much of 
Indochina and Thailand. At KYNP, it is a common resident 
found mainly in the mid- to upper story of forest and forest 
edge.  Elsewhere in its range, it may also inhabit secondary 
growth, up to an elevation of 1,525 m (Robson, 2000). They 
are highly frugivorous and were the most frequently observed 
species at fruiting trees during a frugivory study on the Mo-
singto plot (Sankamethawee, in prep.). Intensive surveys of 
the study area using distance sampling during 2002–2006 
found GBU to be one of the most abundant species, with 
densities of approximately one individual per hectare (Gale 
et al., in litt.).  Despite its abundance, and implementation of 
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intensive nest searches for all bird species during the same 
period, no nests were seen until two active nests were found 
in 2007. Here I describe these nests and their contents and 
present details of the moult cycle of GBU none of which 
have been previously documented.

METHODS

Nests of all species in and around the study area were 
actively searched for and monitored following the guidelines 
of Martin & Guepel (1993) with precautions to reduce the 
possibility of leading predators to the nest as recommended 
by Robinson et al. (2000). The GBU were caught using 
adapted mist nets; short 2–4 m four shelf nets or 6 m two 
shelf nets were positioned along streams during the afternoon 
when birds came to drink and bathe, often in amongst dense 
tangles of overhanging vegetation and woody climbers. 
The GBU were occasionally susceptible to wing strain and 
apparent haemorrhaging so handling time was minimized 
and the birds released immediately upon showing signs of 
stress. Birds were fi tted with one numbered aluminium ring 
and two plastic colour rings in unique combinations to allow 
individual recognition in the fi eld. A copy of all banding 
and biometric data collected was deposited at the Wildlife 
Research Division, Department of National Parks, Wildlife, 
and Plant Conservation, Bangkok.

I adopted the frequently used method of measuring primary 
moult visually (Humphrey & Parkes, 1959). Each feather 
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was assigned a score of 0 (old feathers) through to 5 (fully 
grown new feathers). Thus, a bulbul with 10 primaries yet 
to start moulting has a moult score of 0 while one that has 
fi nished has a score of 50 (only right wing measurements 
were used but both wings were checked to make sure the 
moult was normal rather than accidental). As most passerines 
have a moult score that increases linearly with time (Ginn & 
Melville, 1983) this method gives a good indication of the 
progress of moult although it tends to slightly over estimate 
the total duration (Oschadleus & Underhill, 2006). In this 
analysis, birds with a moult score of 0 or 50 were only 
included if they had started body moult or were still growing 
their innermost secondary, indicating that primary moult was 
about to begin or had recently fi nished (Fogden, 1972). The 
same scoring system was used for the 6 secondaries, three 
tertials and all twelve rectrices giving total scores of 30, 15 
and 60 respectively.

RESULTS

Two GBU nests found during 2007 were the fi rst to be 
described for this species. Both were in Dipterocarpus 
gracilis Blume (Dipterocarpaceae) trees. The fi rst nest was 
found nearly complete on 15 Mar. when an adult was seen 
to make three visits within twenty minutes in order to add 
nest lining. On 19 Mar. the adult was seen incubating and 
continued to do so until at least 31 Mar. but by 2 Apr. the 
nest had been destroyed, probably depredated. The nest was 
ca. 10 m above the ground, built at the fork of a thin branch 
about 0.5 m from the trunk of the tree. It was shielded from 
above by leaves of a woody climber which encompassed the 
main tree. The nest tree was situated at the edge of a gap in 
the forest, about 20 m in diameter, caused by a tree fall. 

The second nest was found in a 9.5 m tree on 25 Apr. by 
following an adult bird back to its nest. The nest tree was at 
the edge of a small gap less than 10 m across. Examination 
of the nest contents on 27 Apr., using a combination of 
ladder, pole and mirror, showed it to contain three eggs. 
The female was sitting on the nest on 29 Apr., 3 and 5 May. 
On 8 May both adults were seen bringing small invertebrate 
prey items to the nest and the heads of at least two nestlings 
were visible. During these feeding observations an adult 
Moustached Barbet Megalaima incognita landed on the 
nest tree and both bulbuls, alarm-calling, rapidly fl ew at it 
causing it to fl y off. Although the female was seen brooding 
on 10 May, during one hour of observation on 12 May no 
adults were seen in the area and the nest was considered to 
have failed. On 17 May, the nest was collected. It contained 
one decomposed nestling which had been fed on by Diptera 
larvae which had pupated within the nest structure. Some 
primary feathers of the nestling had just emerged from their 
sheaths suggesting it was 7–8 days old when it died.

The collected nest was a neat cup attached with spiders’ 
web between two thin (7 mm diameter), almost parallel, 
branches that came out from the main stem such that the 
rim of the nest was level with these branches. It was 6 cm 
from the stem and ca. 50 cm from the top of the tree below Figs. 1, 2. The nest of Grey-eyed Bulbul Iola propinqua.

a thick layer of large apical leaves. The nest measured 65 
× 63 mm across with a total depth of 43 mm (the internal 
cup was too disturbed to measure accurately). The outside 
of the nest was constructed of leaves held together with 
spiders’ web and horse hair-like fungal hyphae. A distinct 
nest lining was composed of fi ne aerial rootlets of woody 
climbers (Figs. 1, 2).

The eggs, viewed with binoculars from the ground with 
the aid of a mirror, were off-white (pale fawn or creamish) 
with small sparsely scattered dark fl ecks that were more 
concentrated around the widest part of the egg forming a 
slight ring effect.

Although these were the only nests found during this study 
several other observations of breeding activity were recorded. 
Birds carrying nesting material were recorded in all months 
from mid-January to late April. All records of GBU carrying 
nest material were of birds fl ying upwards and disappearing 
into the sub-canopy or above suggesting that the two nests 
found were at the lower end of their height range, which is 
probably why no other nests were found despite the fi nding of 
over 300 nests of Puff-throated Bulbul, Alophoixus pallidus, 
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Fig. 3. Primary moult scores by date for adult Grey-eyed Bulbuls at Khao Yai National Park, Thailand in 2004.

during the study period. A few recently fl edged birds (short 
tails, limited fl ight capabilities and begging behaviour) were 
observed, with the latest being 8 May 2006. This would 
indicate that the complete breeding season was from mid-
January to early May making it one of the earlier nesting 
species in the study area (Pierce et al., in prep).

No direct evidence was obtained for the incubation and 
nestling period. However, similar-sized birds with open cup 
nests on the Mo-singto plot, including Black-crested Bulbul, 
Pycnonotus melanicterus, and Puff-throated Bulbul, have a 
total nest period from fi rst egg to fl edging of 25–28 days. 
(Pierce et al., 2004, Pierce et al., in prep.).

The bird building the second nest was known to be a female 
as it had an obvious brood patch when fi rst caught and ringed 

in March 2005. Males caught during the breeding season 
had distinct cloacal protuberances but no brood patch. This 
indicates that only females incubate which is consistent with 
other bulbuls including Puff-throated Bulbul in which only 
the female builds the nest and incubates eggs (Pierce at al., 
2007). Further proof of this came from the fi rst GBU nest 
where the nest-builder was accompanied by a second bird 
that neither carried nest material nor perched at the nest and 
was likely therefore to be a mate guarding male.

Moult. – Adults had a complete moult at the end of the 
breeding season. Regression of moult score against date for 
44 adult birds measured in 2004 showed an average moult 
period of 126 days (18 weeks) from late May until early 
October (Fig. 3). The progression of moult was typical of 

Fig. 4. Primary moult score of Grey-eyed Bulbul plotted against secondary moult score.
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most passerines (Ginn & Melville, 1983) with a few head 
and body feathers being replaced shortly before the onset 
of regular-descendant primary (P) moult starting with the 
innermost primary (P1). Between 1–3 primaries were in active 
moult at any time simultaneously (n = 46, median = 2) and 
there was no discernable variation the numbers of primaries 
in moult throughout the whole period of replacement.

Secondary moult started after primary moult had progressed 
to a score of > 10 beginning with the outermost secondary 
and continued ascendantly (Fig. 4). The innermost secondary 
was the last remex to fi nish growing, shortly after the outer 
most primary became full grown. Moult of the tertials 
started with the centremost shortly after the fi rst primary 
was dropped followed by the outer and fi nally the inner 
tertial. All three tertials were fully grown by the time P8 
was dropped (Fig. 5).

Fig. 5. Primary moult score of Grey-eyed Bulbul plotted against tertial moult score.

Rectrices were moulted from the centre outwards. They 
were replaced more quickly than the primaries (Fig. 6) 
starting when the primary score was > 10 and fi nishing 
by a score ca. 40 with 2–6 feathers on each side moulting 
simultaneously.

Juvenile GBU also had a complete moult. Ten juveniles in 
active moult were examined in 2004 and although this was 
too small a sample to show precise moult periods the data 
suggested that it was of a similar timing, duration and pattern 
to that of adults. Undergoing a complete post-juvenile moult 
is consistent with many tropical passerines (Wells, 2007; 
Round, 2008), but unlike most temperate passerines which 
have distinct post-juvenile plumages following a partial 
moult (Svensson, 1992). Juveniles could be aged by their 
richer brown colouration but became indistinguishable from 

Fig. 6. Primary moult score of Grey-eyed Bulbul plotted against rectrice moult score.
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adults after their fi nal old remex (innermost secondary) was 
dropped. The adult remiges, before replacement, were worn 
at the tips unlike juveniles’ which, although sometimes 
castellated (chipped) (Sutherland, 2000), had unworn fringes. 
Bare part colouration warrants further study as there is likely 
variation in iris or bill colour as noted with other bulbuls 
(Round, 2008). This may allow aging after the completion 
of post-juvenile moult. There was no evidence of suspended 
or partial moult of remiges as I have  observed in other 
bulbuls (Black-crested Bulbul, Pycnonotus melanicterus, 
and Streak-eared Bulbul, Pynonotus blanfordi). 

The data indicate that in GBU there is little if any overlap 
in their breeding and moulting cycles as has been found for 
many other passerines due presumably to the high energetic 
costs of both activities. Fogden (1972), working in Sarawak, 
noted that moult rarely overlapped with breeding and this 
included observations of individuals of more than 20 species 
that were known to have begun moulting after their young had 
fl edged. Marini & Durães (2001) found that moult of remiges 
and breeding overlapped in less than 2% of passerines in a 
south-central Brazil. A few individual passerines at Khao Yai 
have been observed moulting while still feeding nestlings 
[Puff-throated Bulbul and Black-naped Monarch, Hypothymis 
azurea (pers. obs.)] but their nestlings would have fl edged by 
the time the majority of feather tracts started to moult. Fogden 
(1972) suggests that low food availability in November (the 
lean season) in Sarawak may be the reason for moult being 
completed before this time. Ongoing investigations of fruit 
phenology and arthropod availability at Khao Yai, where the 
climate is more seasonal than Sarawak, may show there is 
an even more pronounced lean season which in turn may 
affect breeding and moult seasonality.

ACKNOWLEDGEMENTS

I thank W. Sankamethawee for assisting with the ringing 
of birds, P. Wonkson for fi nding the second nest and all 
members of the Khao Yai Avian research team for searching 
for and monitoring nests.  I am grateful to W. Brockleman 
for facilitating access to the Mo-singto plot. P. Round, 
G. Gale and one anonymous reviewer provided valuable 
comments on earlier drafts of this manuscript. This research 
was supported by grant BRT 346004 from the Biodiversity, 
Research & Training Program, Thailand and logistical 
support was provided by King Mongkut’s University of 
Technology, Thonburi, Bangkok. I am grateful to the 
Khao Yai Training Center, Training Division, Department 
of National Parks, Wildlife and Plants Conservation for 
providing accommodation and The Wetland Trust (U.K.) 
for supplying rings.

LITERATURE CITED

Brockelman, W. Y., 1998. Long term ecological research plot for the 

study of animal diets in Khao Yai National Park. In Poonswad, 
P. (ed.), The Asian hornbills: ecology and conservation. Thai 
Studies in Biodiversity, No. 2. Pp. 307–310.

Fogden, M. P. L., 1972. The Seasonality and Population Dynamics of 
Equatorial Forest Birds in Sarawak. Ibis, 114(3): 307–343.

Food and Agriculture Organization of the United Nations, 2007. 
State of the World’s Forests 2007, FAO Rome. (accessed 
Jul.2008).

Ginn, H. B. & G. R. Melville, 1983. Moult in Birds, BTO Guide 
19. BTO, Tring.

Humphrey, P. S., & K. C. Parkes, 1959. An approach to the study 
of molts and plumages. Auk, 76(1): 1–31.

Kitamura, S., T. Yumoto, P. Poonswad, P. Chuailua, K. Plongmai, 
T. Maruhashi & N. Noma, 2002. Interactions between fl eshy 
fruits and frugivores in a seasonal forest in Thailand. Oecologia, 
133: 559–572.

Marini, M. Â. & R. Durães, 2001. Annual patterns of molt and 
reproductive activity of passerines in South-central Brazil. 
Condor, 103(4): 767–775.

Martin, T. E. & G. R. Geupel, 1993. Nest-monitoring Plots: Methods 
for locating nests and monitoring success. Journal of Field 
Ornithology, 64(4): 507–519.

Oschadleus, H. D. & L. G. Underhill, 2006. Breeding seasonality 
and primary moult in weavers in eastern South Africa. Durban 
Museum Novitates, 31: 24–31. 

Pierce, A. J., K. Tokue, K. Pobprasert & P. D Round, 2004. 
Observations on the breeding of the Puff-Throated Bulbul 
Alophoixus pallidus in north east Thailand. Folktail, 20: 
101–102.

Pierce, A. J., K. Tokue, K. Pobprasert & W. Sankamethawee, 
2007. Cooperative breeding in the Puff-throated Bulbul 
Alophoixus pallidus in Thailand. Raffl es Bulletin of Zoology, 
55(1): 199–201.

Robinson, W. D., T. R. Robinson, S. K. Robinson & J. D. Brawn, 
2000. Nesting success of understory forest birds in central 
Panama.  Journal of Avian Biology, 31(1): 51–164.

Robson, C., 2000. Field guide to the birds of south-east Asia, New 
Holland Publishers Ltd., United Kingdom.

Round, P. D., 2008. Birds of the Bangkok area, White Lotus Co., 
Ltd. Bangkok.

Sodhi, N. S. & B. W. Brook, 2006. Southeast Asian Biodiversity 
in Crisis, Cambridge University Press, Cambridge, UK.

Sutherland, W. J., 2000. The Conservation Handbook: Research 
Management and Policy, Blackwell Science, U.K.

Svensson, L., 1992. Identifi cation Guide to European Passerines, 
4th edition. Svensson, Stockholm. 

Wells, D., 2007. The Birds of the Thai-Malay Peninsula, Volume 
2. Christopher Helm.

17_Pierce_Pg 207-211.indd   21117_Pierce_Pg 207-211.indd   211 2/19/09   12:07:02 PM2/19/09   12:07:02 PM



<<
  /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 1.5
  /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 (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /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 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


