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ABSTRACT

The aim of this study was to investigate the behavioral changes of laying hens in an aviary
system. In this study, 500 laying hens (Hyline brown) were held in an aviary system in a
open-type poultry house. The behaviors of laying hens were recorded using CCD cameras and a
digital video recorder. The data were scanned every 2 min to obtain an instantaneous behavioral
sample. In the behaviors of laying hens, ‘Feeding’” and ‘Drinking’ increased from 3 d placing
chick and stabilized after 5d placing chick. ‘Perching’ increased from 19:00 to 05:00, while ‘Nest
visiting’ increased from 06:00 to 18:00. ‘Aggressive behavior’ decreased gradually after 5d
placing chick. These results suggest that the behaviors of laying hens are changed rapidly for
about 5 days after placing chick and the behaviors of the laying hens are almost stabilized at 5d
placing chick.
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Table 1. Ethogram used for behavioral observ-

ation.
Behavior Description
Feeding Lowering head into feed trough
Drinking Pecking at nipple drinker
Perching Upright position on the perch

Nest visiting | Entering into the nest box

Aggressive | Pecking or wing flapping against

behavior the another hen

R
1. NBHHBST 24U S
ARAAYES S4AEA ol 4F

39 o] FAsHA ofAT A9 29l

w43 S7kskl e (Fig. 2; Fig. 3), §
F 59 o|FREE <cHAstEE A¥E e
ek ol= AREAFH B-E (5:00~7:00, 16:00~
18:00) ¥ wl2 2535 (6:00~8:00, 17:00~
19:00)% k= 2oz #eksw, of3lEct A
ol AdjHer FEe] o WHsHA #
2 Qe #Hs FHs] Aol =& FE3

2

o{«_>.:

kA ARG A el A 9] Ab=kAl st

The prop ortion of laying hens (%)

QA RPN PPN RRRIPIDIdDIR
O T T e
SIS ¢ ST ST E S o

3days ——#=—TCdays = = Tdays eeeeeee 9days

Fig. 2. The proportion of feeding.

30.0

&
S

The proportion of laying hens (%)
2

S X PR A RN RSN R RN RRRRDRINDIDdR®
\ N QQQQQQBQQQQQQ%
N O RC S R RO RN GIC LA L

—3days e——gm=Sdays e = Tdays eeeeees 9days

Fig. 3. The proportion of drinking.

QAT BEH S4ols Az 4
F 390l glo] AR Fol e dApe
ABAART viste] ARz Azt
Zo] A vepkize] oleldt WA Al
b A B Age) ¢
W oflel A5 Aol Az
97| WEow wekElc) w3 &
ALBAFH HEo v)s] <k A7 A=
Yebs 7 de] QI o] Aks
AR Y F Al dojy= AFFe] e,
AtmAF FAte] T3 AFEHA =T,
AbgtA) 2] "}iﬁ%"ﬂ TAZE A" 2 gl
Z o]t} (Hughes, 1983; Albentosa et al 2007).
AA @& 48 5 e A5

o
kil
A

A r1o

3}
]
-

(o)

_%rIOAr-{éQLL-N

5
B%
i

=

o
=
=
L

— 135 —



FANARA A A 198 25

AFA} seike RE Hol Bl AEA
ABES 1A e S glok A &

3 ek AlEAFH ks
grsflEosn Ao wE TAE i3}
[e]

2. it 27|

g E5H0R IAAEL o ZNE
Hojur] 3l =& el A=l A0l
gom, Ade] o]g2 =Wy WHI A
£ Zheth & A7ZAH, o3 (5:00) A
o] ARgulETE FA43] FAska, AR

< & 5 goen (Fig 4), ol¥F A
A7 il LAl wbE H gl =7
el AR b | eSS AT, A
do]l 2 "ezityg I & + v ¥
& miRFeEA AYIte] tge] 1
TAREe] Faste 5 FEHA AelA
=74l °d3¥-5 w]Alt} (Cordiner and Savory,

2000). Gunnarsson et al .(1999)2 *Holz]7} 4
FHo] =7 Ao ANE H3ld A7} =

ES
Q= W FE kel shke|Fe] Fragitt
2 Bugk vl glow, Aozl Hr} |
7} AR AFEA A A AR 2 E
= Aol A= 9lt) (Hughes and Appleby,

0 w
] 8
> >

©
3
>

The propprtion oflaying hens (%)

QO
ST AT AT S AT T O

SO S SSS
. FESESIRNIRSIININ
IR IRENY

SO & S $ IO NI
3 ST

3days ——e=5days = = 7days «eeeeee 9days

Fig. 4. The proportion of perching.

1989; Knowles and Broom, 1990; Appleby et
al., 1992; Fleming et al.,, 1994)= W2 A2
#7b gleh 2 welE AE sl g
A e A7) w2k 718 w5 A
Ao BAAQL el sl EAIE A8k
= A7 Z 3K Abrahamsson, 1996; Tauson, 1998)
= e ol#g EAle dew A =
o, Wol & AF-AL AEe] whste o @
< A7t FaE ool & Jlow wkxlch

T =T eAdRYE e o &
oz EEQIYh ARt SURFE 2
A Arebalk W X]7]7) 5:00~6:00 AFo] ®

B MR RE
2), &ol wokAl= oRAARE Absh
i NES7E SRk e 29l g A

3
>

Theproportion oflaying hens (%)
b=

SOOI TSI IS IS IS
IS SO NN N MR R SN
NN T R N R N N B SR

P PP
R N

8T 6T A &9

3days ——#=—Sdays = = 7days «eeeeee 9days

Fig. 5. The proportion of nest visiting.

— 136 —



and Wood-Gush, 1977). u}=}A] "}‘j/}/ﬂ' 7H
L oslel AR FAl e vl

'C‘
Sl B3 4 98 7

A, A

A S A AR BEE

SRS 9F FUE BANEOR
A

24

gk >
~ o ™

>,

=

=

2

S

lo,

B )

rlr

N -ﬂ

o ““3

S n 1>
>
A\
i)
S
>

L
£
vl
g ["21_‘4
)
offt
il
o
£
=L
Lo
ol
el
o
i

chekgt Al gqlell o
3}A| 4 (Appleby et al., 1988), AR5~
H‘]]:l’:y]. =718k 2 ZAYEo]
gt} (Mahboub et al., 2004).

of Slo] x+= Al -3}

Gentle Feather Feather

Pecking®. 2 J¥3}o] #aslr|xw 3}x|qt 2

N
It =

27:1.;1"’

o i fE off 32 Jl“; 2ol my fo
d
Lo ORI R X E

N
)
‘|—’

%,
oft
N

(e Pﬂ

B

]
0

PeckingZ}  Severe

ATNAE W2 $FIAA Fu FAL 4
Ygow Fsta B 9F F 39
o wlste] 1% F sAveE TAYEe] 4
WEsk FA43] ghashs] AAstgon, 9%
= ool b uhl vebth 9% T
AT B Al B7e) g AEAAZ Q)
Sl gARFel G, AF F 5L o
$el A3 Qe Rebhe HelE v
B e 6) ST D7 2T
AL A% F o s el Ao A
A% el 22 @ Aew dekdc

The frequency of laying hens (No.)
3

SOOI O I O O O O I I I I I S N
SEL LIS .B S8 F S Q SELFFE LSS
SRS ST RRCRIC AR SIC A SRS

—_—days

——5days = = 7days +eeeees Sdays

Fig. 6. The frequency of aggressive behavior.
z =

AbA] Ale] Ao FAAE R4 £ e
WA AFFA A et w2 A7 Al E o]

sgtow, 1 A3 Fo shyrt vhda] AbekA
A Al A (Aviary systems)o] ok thha] AbekA|
A Al Ao AR E= AR, Sd
T ez iE WeE @ S kb ofyel,
] 2 27| (Perching), AF2H35 (Nesting or
Egg laying), E25-23)% (Dust-bathing) %2
73t F7)HA7 AgE o] e = E A
Aol Ex] FAle £ AYA] aFHE 7}
At £ 5 Sl

AARAHANETS FFdEel o dF F
39 o]F T3t ol A 2w Ax
A A3 Sk e (Fig. 1), 915 F 5
o|FFEl= MAsEE AEgS
AtRAH TS FA
, AFRAH Fre] FE3] A
o, AbgkA| o] Ak A F el A
= Zlolth g 2
1B (5:00) o] ARS8
. A9H5-E (19:00) A

kv

2 M
gjg

ﬂﬂ%%
=N
el
n)

o
(o3

272

mn‘.

jut
dz

A=)

o}

e X2 v b N of oY & ©
o &£ % b
:ngmurﬂi
r_?d—?:-l}oﬁﬂlﬁﬁgk

ofo ok
gll%rin\‘ ?r?
U
>~\IH’ N
I
= oy [
ok,
>
o
32
>
T,
E:
o
\o_&/‘i

o
i
o
L
>
rir
o
o
o

W o
S
-z
A
2
p

o



FANARA A A 198 25

E47h Fbe Aoz of Al
ARAES Fraon qld BhAel WP
o Aoz AL w3 UF FyE A
eI B Bl A 2EY 2R Qlshol
FAYFel FE, 9F F 59 olF¥H
AA3) QgL Stobrke g vhehy

rle
i
ol
i
)
°1°|‘
N
rT
!
Jo
>
e
=)

A= e)
R LA W

A
HE: PI907189)2] Ao J3)] o]Fo# A
)]

(¢3

.

1. Abrahamsson, P., 1996. Furnished cages
and aviaries for laying hens. Effects on
production, health and use of facilities.

2. Abrahamsson, P., Tauson, R., 1995. Aviary
systems and conventional cages for laying
hens: Effects on production, egg quality,
health and bird location in three hybrids.
Acta Agriculturae Scandinavica A-Animal
Sciences, 45(3), 191-203.

3. Abrahamsson, P., Tauson, R., 1997. Effects
of group size on performance, health and
birds’ use of facilities in furnished cages
for laying hens. Acta Agriculturae Scandinavica
A - Animal Sciences, 47(4), 254-260.

4. Albentosa, M.J., Cooper, J.J., Luddem, T.,
Redgate, S.E., Elson, H.A., Walker, A.W.,
2007. Evaluation of the effects of cage
height and stocking density on the behaviour
of laying hens in furnished cages. British
poultry science, 48(1), 1-11.

5. Anderson, K.E., Davis, G.S., Jenkins, P.
K., Carroll, A.S., 2004. Effects of bird
age, density, and molt on behavioral profiles

of two commercial layer strains in cages.

10.

11.

12.

13.

14.

— 138 —

. Appleby,

. Appleby, M.C,,

Poultry science, 83(1), 15-23.

. Appleby, M.C., 1991. Do hens suffer in

battery cages. Petersfield, UK: The Athene
Trust.
1991.

and

M.C.,
Welfare of

alternative systems: environmental, physical

Hughes, B.O.,

laying hens in cages

and behavioural aspects. World's Poult. Sci.
J, 47, 109-128.

. Appleby, M.C., Hughes, B.O., Cdonald, M.

M., Cordiner, L.S., 1998. Factors affecting
the use of perches in cages by laying
hens. British poultry science, 39(2), 186~
190.

Smith, S.F., Hughes, B.
O., 1992. Individual perching behaviour of
laying hens and its effects in cages. British
Poultry Science, 33(2), 227-238.

Baxter, M.R., 1994. The welfare problems
of laying hens in battery cages. Veterinary
Record, 134(24), 614-619.
Brambell, F.W., 1965.

technical committee to enquire

of the

into the

Report

welfare of animals kept under intensive
livestock husbandry systems. Her Majesty's
Stationery Office, London, U.K.

Cooper, J.J., Appleby, M.C., 1995. Nesting
behaviour of hens: effects of experience on
motivation. Applied Animal Behaviour
Science, 42(4), 283-295.

Cordiner, L.S., Savory, C.J., 2001. Use of
perches and nestboxes by laying hens in
relation to social status, based on examination
of consistency of ranking orders and
frequency of interaction. Applied Animal
Behaviour Science, 71(4), 305-317.
Fleming, R.H., Whitehead, C.C., Alvey, D,
Gregory, N.G., Wilkins, L.J., 1994. Bone

structure and breaking strength in laying



15.

16.

17.

18.

19.

20.

21.

22.

AAY 5

hens housed in different husbandry systems.
British Poultry Science, 35(5), 651-662.
1999. Effect of rearing

factors on the prevalence of floor eggs,

Gunnarsson, S.,

cloacal cannibalism and feather pecking in
commercial flocks of loose housed laying
hens. British poultry science, 40(1), 12-18.
Hughes, B.O., 1983. Space requirements in
poultry.
Welfare. SH Baxter, MR Baxter and JAC
MacCormack, ed. Martinus Nijhoff, The
Hague, the Netherlands, 121-128.

Farm  Animal Housing and

Hughes, B.O., Appleby, M.C., 1989.
Increase in bone strength of spent laying
hens housed in modified cages with

perches. Veterinary Record, 124(18), 483-
484,

Hughes, B.O., Wood-Gush, D.G.M., 1977.
Agonistic behaviour in domestic hens: the
influence of housing method and group
size. Animal behaviour, 25, 1056-1062.
Herbut, E., Sosnéwka-Czajka, E., Rychlilk,
Z., 2002. Welfare of
reared under different
conditions. Ann. Anim. Sci. Suppl., 1:71-
74

Knowles, T.G., Broom, D.M., 1990. Limb

bone

1.,  Sokolowicz,

chickens thermal

strength and movement in
from different housing
Veterinary Record, 126(15), 354-356.
Mahboub, H.D.H., Miiller, J., Von Borell,
E., 2004. Outdoor use, tonic immobility,

laying

hens systems.

heterophil/lymphocyte  ratio and feather

condition in free-range laying hens of
different genotype. British Poultry Science,
45(6), 738-744.

Nicol, C.J., 1987. Behavioural responses of
laying hens following a period of spatial

restriction. Animal Behaviour, 35(6), 1709-

23.

24.

25.

26.

27.

28.

29.

30.

31.

— 139 —

kA ARG A el A 9] Ab=kAl st

1719.
Olsson, [.A.S., Keeling, L.J., 2002. The
push-door for measuring motivation in
hens: laying hens are motivated to perch
at night. Animal welfare, 11(1), 11-19.

RSPCA. 2007.

rules for the protection of chickens kept

Laying down minimum

for meat production. Royal Society for the

Prevention of Cruelty to Animals, UK.

C.J.
A classic case of power to

people. Anim. Welf. 13 (Suppl.): S153-S158.

Sherwin, C.M., Nicol, C.J., 1993. A descriptive

account of the pre-laying behaviour of

Savory, 2004. Laying hen welfare

standards:

hens housed individually in modified cages

with nests. Applied Animal Behaviour
Science, 38(1), 49-60.

Sherwin, C.M., Richards, G.J., Nicol, C.J.,
2010. Comparison of the welfare of layer
hens in 4 housing systems in the UK.
British poultry science, 51(4), 488-499.

T, Eguchi, Y, Uetake, K,
Tanaka T., 2007a. Differences of behavior,

use of resources and physical condition

Shimmura,

between dominant and subordinate hens in

furnished cages. Animal Science Journal
78, 307-313.
Shimmura, T, Hirahara, S, Eguchi, Y,

Uetake, K, Tanaka, T., 2007b. Behavior,
physiology, performance and physical condition
of layers in conventional and large furnished
hot
Science Journal 78, 314-322

Smith, S.F., Appleby, M.C., Hughes, B.
0., 1990. Problem

hens: opening doors to reach nest sites.

cages in a environment. Animal

solving by domestic

Applied Animal Behaviour Science, 28(3),
287-292.
Tanaka, T, Hurnik, JF., 1992. Stereotyped



32.

33.

FANARA A A 198 25

behavior in caged laying hens. Animal
Science and Technology 63, 800-804.
Tauson, R., 1998. Health and production in
improved cage designs. Poultry Science,
77(12), 1820-1827.

2002. Furnished cages

production and health. World’s

Tauson, R., and

aviaries:

34.

— 140 —

Poult. Sci. J, 58, 49-63.

Whay, H.R., Main, D.CJ., Green, L.E.,
Heaven, G., Howell, H., Morgan, M.,
Webster, A.J.F., 2007. Assessment of the
behaviour and welfare of laying hens on
free-range units. Veterinary record, 161(4),
119-128.




<<
  /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


