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SHORT COMMUNICATION
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ABSTRACT. The construction of arboreal nests is rare among mammals in the order Carnivora. However, coatis

(Procyonidae: Nasua Storr, 1780) build arboreal nests that are used for resting or birthing. Here we describe Nasua

nasua (Linnaeus, 1766) nests located during a telemetry study of coatis in the Brazilian Pantanal. Coati nests were all

“bird-like”, that is, open nests having a semispherical shape. Nests were constructed of twigs, branches, and lianas

sometimes interlaced with leaves. Nest volume was 30-50 cm? and average nest height was approximately 9.5 m. Nests

were found in open “cerrado” vegetation, along forest edges, or in interior “cordilheiras” forest. The reasons why coatis

build such nests are unclear, but may relate to inter or intraspecific competition for nesting sites, litter size, thermoregu-

lation, and predation avoidance.
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Selection and modification of a site for resting or giving
birth is a critical choice for animals because it influences sus-
ceptibility to predators and thermoregulatory costs. Most for-
est dwelling birds build nests, often open or cup-shaped, to
enhance offspring survival (Corrias & Corrias 1984). The con-
struction and use of such nests is rare among mammals, al-
though several mammal taxa, such as some tree squirrels, pri-
mates, and coatis (Procyonidae: Nasua Storr, 1780) build nests
in trees that are used in two distinct contexts: reproduction
and resting (KaurmManN 1962, KappeLer 1998, SteeLe & Koprowski
2001). While most arboreal or scansorial carnivores make nests
in tree hollows and burrows (Nowak 2005), coatis are an excep-
tion, building arboreal nests that resemble those built by many
avian species. While the use of constructed nests for both
birthing and resting has been noted (Kaurmann 1962, EmMons
1997), coati nests have not received detailed attention. Here
we describe the nests of the brown-nosed coati, Nasua nasua
(Linnaeus, 1766) from the Pantanal of Brazil.

The brown-nosed coati is a diurnal and scansorial species
widely distributed across South America (GomprEr & DECKER 1998).
The species has a complex social structure in which adult fe-
males and immature individuals form bands. Adult male behav-
ior is less well understood, but some males may remain with the
band out of the breeding season, while others are primarily soli-
tary for most of the year, joining the bands only during the

breeding season (GomppPEr & DECKER 1998, MARTINI & BEISIEGEL apud
ResenDE ef al. 2004, Hirscu 2007, R.C. Bianchi, pers. obs.). After
the breeding season, pregnant females leave their bands and give
birth in a nest, generally constructed in a tree (EmMons 1997).

Litter size in coatis can be quite large; mean litter size for
Nasua narica (Linnaeus, 1766) that survive to leave the nest is
3.5 in Panama (RusseLt 1982), and females of N. nasua give birth
to up to seven young in captivity (McToLbrIDGE 1969). In the
Pantanal region, we have observed three to five coati young
leaving their nests and HirscH (2007) reports a minimum aver-
age litter size of 4.6 in Iguazu National Park, Argentina. Fe-
males abandon the birthing nests and rejoin bands with their
newborns after 5-8 weeks (Casrera & YEPEs 1960, HirscH 2007).
As reported for N. narica, however, nest construction by N. nasua
is not limited to the birthing season. Individuals often rest
during the day or spend the nights in nests. These nests are
also typically found in trees, although coatis may rest or spend
the night on rock outcrops (B.T. Hirsch, pers. comm.). The use
of small caves and rock crevices has also been reported for N.
narica in Arizona, USA (GiBert 1973).

As part of a broader study of N. nasua ecology conducted
between 2005 and 2009, we located 11 coati nests and 16 addi-
tional putative nests in the Brazilian Pantanal region. The
Pantanal is the largest seasonal floodplain in the world and it
has two marked seasons — a wet season (October to March) and
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a dry season (April to September). The study site was located in
the Nhumirim ranch (18°59’S, 56°39'W), a 4400 ha research sta-
tion of The Brazilian Agricultural Research Corporation
(Embrapa). The vegetation is composed of mixed scrub with grass-
land (“cerrado” or woodland savannah), grassland fields, and
“cordilheiras”, which are patches of slightly elevated grounds
(1-2 m) covered by semi-deciduous forests (Apamort 1987).
From October to November of 2006, five radio-collared
females from four distinct bands were monitored and their
birthing nests located. A nest from one additional pregnant fe-
male from a fifth band was also found. Nest measurements were
recorded after the weaning season when the females had aban-
doned their nests. Five additional resting nests were found out
of the reproductive season between February and June 2008 and
in January/February 2009. Sixteen additional nests were also
found; however, because coatis were not observed to build and
use these nests, we labeled these as putative coati nests. We re-
corded where the nest was located, including tree height, first
fork height, tree perimeter at chest height (PCH), and tree dis-
tance from the forest edge. Nest characteristics, such as height
above ground, volume (nest length x depth x height), general
shape, and composition were described when possible. Measures
were taken using a measuring tape, except for most of the nest
height, tree height, and first fork height, which were estimated
to the nearest meter by two researchers independently and a mean
of the two measurements was calculated. While such approach
is somewhat imprecise, it nonetheless identifies the general pat-
tern of nest placement within the tree and tree characteristics.
Because of the small sample sizes and the difficulty of differenti-
ating between birthing and resting nests, we treat nest types
jointly in our discussion of nest construction and placement.
Although the time of use of putative coati nests was un-
known (none had signs of recent use such as fresh claw marks
on tree trunks or green leaves interlaced with the nests), overall
their size, structure, and placement were similar to that recorded
for the known coati nests (Tab. I). Nests were constructed of
twigs, branches, and lianas of 1-2 cm diameter sometimes inter-
laced with leaves (Figs 1-4). Leaves and branches used to make
the nest were from the tree within which the nest was situated.
Therefore, composition of the nest may vary depending on the

selected tree. Lianas were common around and under the nests
but not over it, so that nests were sometimes difficult to locate
from below. Volumes of two nests were 31.7cm? (49 x 38 x 17cm)
and 47.5cm?® (44 x 45 x 24cm). Up to four nests were found on a
single tree and five were found on two close trees (< 10 m apart
from each other). Nest were in open “cerrado” vegetation (N =
3), along forest edges (<30 m from forest edge, N = 12), or 30-60
m into the “cordilheiras” (N =3). Understory vegetation below
the nests varied from completely open in “cerrado” vegetation
to open with sparse palms (Atallea faleratha and Allagoptera
leucocalyx) and dense stands of bromeliads (Bromelia balansae)
along the forest edges and into the “cordilheiras”.

Figure 1. A coati birthing nest in the Nhumirim Rahch, Pantanal,
Brazil. The nest was photographed from above just after the
birthing season, when the female and its young had already aban-
doned the nest. Scale is an approximation.

Nests were closer to the top of the canopy than to the
ground Ry . =0.79,N=22, p<0.001). Therefore, nest height
may vary with forest canopy height. In the Nhumirim ranch,
the canopy height of the most abundant tree species is 10 to
12 m (Rarter et al. 1988) and the lowest nest was five meters
above ground. In Tikal, Guatemala where mean canopy height
is 21 meters, N. narica nests were 10 to 30 m above ground

Table I. Measurements (mean + s.d.) of 11 nests used by coatis as well as 16 additional putative coatis nests. Sample size is given in

parentheses. (PCH) Tree perimeter at chest height.

Variable (m) Known coati nests Putative nests Known nests + putative nests
Nest height 9.3+ 4.4(11) 9.8+3.7 (16) 9.6+ 3.9(27)
Tree height 11.7+ 54(1) 11.7+£4.0 (10) 11.7+ 4.0 (21)
Tree PCH 20+ 3.0(011) 3.4+3.7(10) 2.6+ 3.3(21)
First fork height 45+ 1.7(1) 3.6 +£0.8 (10) 41+ 1.4(1)

Distance from the forest edge 20.4+19.4(11)

13.0 £ 9.5 (04) 18.5+17.3 (15)

Note: sample size for tree features and mean distance from forest edge is reduced because more than one nest was found in the same

tree or because data is missing for some of the putative nests.
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Figures 2-4. (2) A coati (N. nasua) resting nest in the Nhumirim Ranch, Pantanal, Brazil. The nest was found out of birthing season and

photographed from below. The presence of fresh leaves indicates the nest had been recently built. Scale is an approximation. (3) The
same nest from a different perspective. (4) A coati and its siblings in a resting nest.

(S.D. Booth-Binczik, pers. comm.). Nest location may also be a
function of site features. For instance, in Iguaza, Argentina, N.
nasua nests were frequently built in rock cliffs (B.T. Hirsch, pers.
comm.), which are absent in the Nhumirim ranch and its vi-
cinity. When these rock cliffs were used at Iguaza, however,
true nests were not constructed, as coatis would sleep in rock
outcroppings without the use of any additional nesting mate-
rials brought to the site.

Coati nests were all “bird-like”, that is, open nests having
a semispherical shape. In constrast, G.A. Binczik (pers. comm.)
found that N. narica most often build enclosed spheres with one
or two entrances, as well as occasionally building open bowls or
platforms up to 1.5 m in diameter. Nasua narica may be under
predation pressure from Cebus Erxleben, 1777 monkeys, which
seek coati nests and prey on juveniles (Perry & Rost 1993, Rosk
1997, Rosk et al. 2003) and similar predation on N. nasua nest-
lings has been observed in Iguazu, Argentina (B.T. Hirsch, pers.

comm.). However, Cebus spp. does not occur at our field site
and there are no reports of predators of any kind attacking coa-
tis in nests in the Pantanal region. Reported predators of N. nasua
include jaguar — Panthera onca (Linnaeus, 1758); puma - Puma
concolor (Linnaeus, 1771); ocelots — Leopardus pardalis (Linnaeus,
1758), and jaguarondi — Puma yagouaroundi (E. Geoffroy Saint-
Hilaire, 1803) (Gompprer & DEecker 1998), but there are no reports
of these animals attacking coati nests. In the Pantanal region,
coati pups might be attacked in their nests by tayras — Eira barbara
(Linnaeus, 1758), raptors, snakes, and felids.

Leaf nests might not function to regulate temperature as
well as dens made in tree hollows (see Stains 1961, WeiGL &
Oscoop 1974, McCom & NosLE 1981, NixoN et al. 1984). Given
that there are no reports of coatis denning in tree cavities and
that some individuals may not build nests but rather simply
sleep or rest on tree branches, nests might not be specifically
built to enhance thermoregulatory value.
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Nest construction and placement may also be related to
litter size. In primates, the use of nests or tree holes is related to
litter size and the developmental state of infants at birth (KappeLEr
1998). Most carnivores, including coatis, give birth to relatively
altricial infants, so it is unclear whether the altricial develop-
mental state of coati neonates selects for the construction of
open or spherical nests, given that most scansorial or arboreal
carnivore species build their nests in burrows or tree hollows.
However, maximum litter size in coatis is among the largest for
carnivores in general and Neotropical procyonids in particular;
other arboreal and scansorial Neotropical carnivores, such as
Potos flavus (Schreber, 1774), Bassaricyon spp., and E. barbara have
one and rarely two young and build their nests in tree cavities
(Nowak 2005). Among the Procyonidae, only raccoons (Procyon
spp.) have similarly large litter sizes. Cavities large enough for
litter sizes of up to seven young may be limiting, especially where
coatis and raccoons co-occur and densities are high. Such sce-
narios might result in strong interspecific and intraspecific com-
petition for nesting sites as selection for the use of constructed
tree nests by coatis. Raccoons, for instance, rarely den in trees
smaller or equal to 1m circumference because cavities are too
small or not available (Express & SmitH 1993). Thus for coatis,
the building of arboreal nests might derive from selection to
avoid competition for tree cavities.

ACKNOWLEDGMENTS

We are grateful to Vanessa D. Maeckelburg, Lais Grego
and Henrique de Jesus, Nilson L. Xavier Filho, and Juliane S. de
Lima for assistance with field work and Nilson L. Xavier Filho
for figure 4. Funds were provided by CNPq (Process 484501),
FIOCRUZ, and Embrapa Pantanal. Doctoral grants were provided
by the University of Missouri to NO and by CAPES to RB. NO is
also affiliated with Laboratério de Biologia de Parasitologia de
Mamiferos Silvestres Reservatorios, IOC-FIOCRUZ/R]J, Avenida
Brasil 4365, 21040-360 Rio de Janerio, RJ, Brazil.

LITERATURE CITED

Apamotl, J. 1987. Vegetacdo do Pantanal, p. 23-25. In: A.C. ALLEM
& J.EM. Vauts (Eds). Recursos Forrageiros Nativos do Panta-
nal Mato-grossense, Brasilia, EMBRAPA-CENARGEN, 339p.

CaBrerA, A. & J. Yeres. 1960. Mamiferos Sud Americanos.
Buenos Aires, Ediar, vol. 1, 187p.

Coruias, N.E. & E.C. Cotuias. 1984. Nest building and bird
behavior. Princeton, Princeton University Press, XIX+336p.

Emmons, L. 1997. Neotropical rainforest mammals: a field
guide. Chicago, The University of Chicago Press, XVI+307p.

Express, KM. & W.P. Smith 1993. Influence of age, sex, season
and availability on den selection by raccoons within the
central basin of Tennessee. American Midland Naturalist
129 (1): 116-131.

GiLeert, B. 1973. Chulo: a year among the coatimundis.
University of Arizona Press, XVIII+297p.

ZOOLOGIA 26 (3): 571-574, September, 2009

Gowmprrer, M.E. & D.M. Decker. 1998. Nasua nasua. Mammalian
Species 580: 1-9.

Hirsch, B.T. 2007. Spoiled brats: is extreme juvenile agonism in
ring-tailed coatis (Nasua nasua) dominance or tolerated
aggression? Ethology 113 (5): 446-456.

KarpeLer, PM. 1998. Nest, tree holes and the evolution of primate
life histories. American Journal of Primatology 46 (1): 7-33.

Kaurmany, J.H. 1962. Ecology and social behavior of the coati,
Nasua narica on Barro Colorado Island Panama. University
of California Publications in Zoology 60: 95-222.

McCowms, W.C. & R.E. NosLe. 1981. Microclimates of nest boxes
and natural cavities in bottomland hardwoods. Journal of
Wildlife Management 45 (1): 286-289.

McTorpripgt, E.R. 1969. Notes on breeding ring-tailed coatis.
International Zoo Yearbook 9 (1): 89-90.

NixoNn, C.M.; S.P. Havira & L.P. Hansen. 1984, Effects of nest
boxes on fox squirrel demography, condition and shelter
use. American Midland Naturalist 112 (1): 157-171.

Nowak, R.M. 2005. Walker’s Carnivores of the World. Balti-
more, The Johns Hopkins University Press, 313p.

Perry, S. & L. Rost. 1993. Begging and transfer of coati meat by
white-faced capuchin monkeys, Cebus capucinus. Primates
35 (4): 409-415.

RATTER, J.A.; A. PorT; V.J. PotT; C.N. CUNHA & M. HARIDASAN. 1988.
Observation on woody vegetation types in the Pantanal and
at Corumbad, Brazil. Notes from the Royal Botanic Garden
Edinburgh 45: 503-525.

ReseNDE, B.D.; M. Mannu; P. [zar & E.B. Otroni. 2004. Interaction
between capuchins and coatis: nonagonistic behaviors and
lack of predation. International Journal of Primatology
25 (6): 1213-1224.

Rosk, L. 1997. Vertebrate predation and food-sharing in Cebus and
Pan. International Journal of Primatology 18 (5): 727-765.

Rosk, L.; S. Perry; M. PanGer; K. Jack; J. Manson; J. Gros-Luis; K.
MacKinnvon & W. Voger. 2003. Interspecific interactions between
Cebus capucinus and other species: Data from three Costa Rican
sites. International Journal of Primatology 24 (4): 759-796.

Russert, J.K. 1982. Timing of reproduction by coatis (Nasua
narica) in relation to fluctuation in food resources. p. 41-
431, In: E.G. LeigH Jr; A.S. Ranp & D.M. Winbpsor (Eds.). The
ecology of a tropical forest. Washington, Smithsonian
Institution Press, VII+468p.

Stains, H.J. 1961. Comparison of temperatures inside and outside
two tree dens used by raccoons. Ecology 42 (2): 410-413.

SteeLe, M.A. & J.L. Korrowski. 2001. North American tree
squirrels. London, Smithsonian Institution Press, XII+201p.

Weigt, P.D. & D.W. Oscoop. 1974. Study of the northern flying
squirrel, Glaucomys sabrinus, by temperature telemetry.
American Midland Naturalist 92: 482-486.

Submitted: 04.X1.2008; Accepted: 09.1X.2009.
Editorial responsibility: Fernando de Camargo Passos




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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
  /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 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 ()
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


