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Tab.1 The parameter statistics of morphological measurement indexes for all tested groups

A B C D E

/
X/ 8.026" 0.232 6.823° 0.230 7.167° 0.240 7.396° 0.248 7.762° 0.228
X,/ 1.029* 0.028 1.020° 0.028 1.025° 0.031 1.019* 0.030 1.026" 0.027
X5/ 1.391° 0.039 1.381° 0.039 1.391° 0.041 1.377* 0.040 1.386" 0.039
X4/ 0.308" 0.009 0.307* 0.009 0.308" 0.009 0.306" 0.009 0.308" 0.010
Xs/ 2.823° 0.160 2.601° 0.141 2.674° 0.150 2.673° 0.158 2.774¢ 0.153
X/ 0.998° 0.061 0.910° 0.051 0.932° 0.051 0.946° 0.055 0.970° 0.055
X,/ 0.453* 0.013 0.417° 0.011 0.427° 0.012 0.433¢ 0.012 0.446° 0.013
Xg/ 0.405* 0.011 0.371° 0.011 0.380° 0.011 0.387¢ 0.012 0.397° 0.011
Xo/ 0.461° 0.013 0.425° 0.012 0.436° 0.013 0.442¢ 0.011 0.452° 0.014
Xio/ 0.383* 0.011 0.352° 0.010 0.361° 0.010 0.367¢ 0.010 0.376° 0.011
X/ 1.723* 0.049 1.581° 0.045 1.622° 0.050 1.643¢ 0.048 1.689° 0.046
Xio/ 0.881*" 0.024 0.808° 0.024 0.830° 0.024 0.843¢ 0.025 0.864° 0.024
X3/ 1.241* 0.034 1.136° 0.032 1.165° 0.034 1.185¢ 0.034 1.213° 0.033
X4/ 0.774* 0.024 0.711° 0.019 0.729° 0.020 0.739¢ 0.021 0.757° 0.023
Xis/ 0.226" 0.007 0.207° 0.006 0.213° 0.006 0.216° 0.006 0.221° 0.006

A : (0—24)h ;B : (24—48)h :C : (48—72)h
;D : (72—96)h .\ E . :
(P<0.05)
Fz2 TR ELBFRS LLEIEFR A E TR EZE (n=100)
Tab.2 The differences of morphological proportion traits for all tested groups
A B C D E
/

Ci/( / ) 0.128° 0.003 0.150° 0.003 0.143°¢ 0.003 0.138¢ 0.003 0.132¢ 0.003
Co/( / ) 0.173* 0.004 0.203° 0.005 0.194¢ 0.004 0.186¢ 0.004 0.179¢ 0.003
Cs/( / ) 0.038° 0.001 0.045° 0.001 0.043°¢ 0.001 0.041¢ 0.001 0.040° 0.001
Ca/( / ) 0.352¢ 0.013 0.381° 0.013 0.373¢ 0.014 0.361¢ 0.015 0.357¢ 0.013
Cs/( / ) 0.056° 0.001 0.061° 0.001 0.060° 0.001 0.059¢ 0.001 0.057¢ 0.001
Ce/( / ) 0.050° 0.001 0.054° 0.001 0.053¢ 0.001 0.052¢ 0.001 0.051°¢ 0.001
Ci/( / ) 0.057° 0.001 0.062° 0.001 0.061°¢ 0.001 0.060° 0.001 0.058¢ 0.001
Cs/( / ) 0.048° 0.001 0.052° 0.001 0.050°¢ 0.001 0.050¢ 0.001 0.048° 0.001
Co/( / ) 0.215* 0.005 0.232° 0.005 0.226° 0.005 0.222¢ 0.005 0.218° 0.005
Ciol( / ) 0.110° 0.002 0.118° 0.003 0.116° 0.002 0.114¢ 0.003 0.111¢ 0.002
Ci/( / ) 0.155° 0.003 0.167° 0.004 0.163¢ 0.003 0.160¢ 0.003 0.156° 0.003
Cio/( / ) 0.365° 0.014 0.393° 0.015 0.384¢ 0.015 0.382¢ 0.017 0.371¢ 0.014
Cis/( / ) 0.494° 0.020 0.532° 0.021 0.521°¢ 0.020 0.516° 0.021 0.501°¢ 0.019
Cia/( / ) 0.109° 0.004 0.118° 0.004 0.115° 0.005 0.115° 0.005 0.111° 0.004
Cys/( / ) 0.354° 0.013 0.350° 0.016 0.349° 0.014 0.354° 0.015 0.350° 0.014
Cie/( / ) 1.708° 0.037 1.703° 0.031 1.705¢ 0.032 1.707¢ 0.033 1.697¢ 0.033

Cia/( / ) 0.256* 0.005 0.256° 0.005 0.256° 0.005 0.257* 0.005 0.256° 0.005
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Tab.3 The Euclidean distance of morphological proportion traits for all tested groups

A B C D
B 1.188 0 — —
C 2.322 1.660 0 —
D 3.133 2.102 2.020 0
E 3.853 2.827 2.155 1.466
4 RBBHATS LLOUSEIIRE £ B9 9 4
Tab.4 The principal component analysis of morphological proportion traits for all tested groups
/
PC, PC, PC; PC, PC;s
Ci/( / ) 0.961* -0.07 0 0.045 0.961%*
Co/( / ) 0.954%* —0.078 0.007 0.043 0.954%*
Cs/( / ) 0.953* —0.075 0.04 0.044 0.953*
Ca/( / ) 0.552%* —0.796* —-0.034 0.071 0.552*
Cs/( / ) 0.907* —0.143 0.149 -0.217 0.907*
Col( / ) 0.891%* -0.103 -0.029 0.009 0.891%*
Ci/( / ) 0.908* —-0.098 -0.013 0.066 0.908*
Cs/( / ) 0.899* —0.118 0.022 0.048 0.899%*
Co/( / ) 0.900* —0.13 —0.02 0.064 0.900*
Ciol( / ) 0.912%* —0.091 —0.26 -0.142 0.912*
Cu/( / ) 0.904* -0.104 0.013 0.064 0.904*
Cio/( / ) 0.634%* 0.714%* 0.033 -0.019 0.634%*
Cis/( / ) 0.64* 0.701* 0.042 -0.015 0.64*
Cial( / ) 0.646* 0.699* 0.074 —-0.009 0.646*
Cys/( / ) 0.018 0.697* -0.153 0.063 0.018
Ci6/( / ) —0.038 0.046 —0.534%* 0.83* —-0.038
Cia/( / ) -0.016 —-0.003 0.83* 0.544%* -0.016
9.988 2.719 1.100 1.083 9.988
(%) 58.756 15.996 6.470 6.368 58.756
(%) 58.756 74.751 81.222 87.590 58.756
2.4 “ /
) , ” ( 2) 2 6
C, C, C; C, 4 , P,
, 88.75% 99%, P, 98.88% 89.80%,
F (P<0.01) , 93.88%,
Fisher ( 95,

RS WA EERERESILOIE Fisher DX REHRA

Tab.5 The independent variable coefficient and constant terms of the Fisher classification functions

C C, Cs Cy
—1166.66 —372.448 -3762.72 10166.78 -624.356
—1283.57 —474.437 —4225.92 10300.36 -592.515
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Fig.1 The scatter diagram of principal component of morphological proportion traits for all tested groups
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Tab.6 The discrimination classification for all the tested groups

i) (ind) (%) o
P, P,
400 355 45 88.75 98.88 0358
100 1 99 99.00 89.80
3
3.1
( , 2016a, b),
) 33
> 96h
P 0.05 (
,2000) ,
(2016a, b) «n o, 4
95% (A BCD ) , ,
, E C Gs,
, Cs,
( , 2002; , 2013; , 6
2015), ,
( , 2012) , 6 ,
( , 2002), « ”o ”
16°C ( , 2001)
R 16°C ( , 2016a), Xi( )
3.2 A>E>D>C>B ( 1), C, G G C
, PC, B>C>D>E>A (P<0.05) ( 2) ,
58.756%, 63.64%,
( 4, C G ,
C; Cy B>C>D>E>A (P<0.05) ( 2),
FACI :
( 2), ( ,2002) ,
1% 11.25% ( 2 6

2),
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Tab.7 The differences of discrimination variable combinations of key morphological traits on different stress-resistance groups

- (%)
(ind)
/ Ci
/ C,
4 93.88
/ C;
/ Cy
/ C,
/ C;
4 90.12 ,2016a
/ C;
/ Ci
/ Cy
/ Cn
4 91.00 ,2016b
/ Cis
/ Cis
( , 1999; Gonzalez
et al, 2010; Smith et al, 2013), (P<0.01), C1(
/ ) C2( / ) C3( / )
(Sanchez et al, 2001; Garcia-Guerrero et al, C4( / )
2003; Wang et al, 2007);
(Madenjian et al, 1987; Omori et al, 1998;
Haupt et al, 2006; Carlson et al, 2009; Allen et al,
2012); , , , 2012.
. ,40(12): 239—241
(Steven et al, 1982; Wardle et al, 1996, 2012&1 )
Herskin et Cll, 1998, Lee et Cll, 2003) . (Marsupenaeus japonicus)
) ,47(2): 360—368
s s , 2016b.
(Marsupenaeus japonicus)
, . , 47(3): 673—680
s s , 2006.
,25(2): 214—217
’ , , 2002.
. , (3): 14—16
(2, , 2000. : ,27
( 7) s s , 2010. (Marsupenaeus
Jjaponicus)3 1
, . , 41(4): 500—504
> s , 2001.
,20(3): 17—18
4 s s , 2015.

. ,30(3): 261—265
, , , 2014



1 : (Marsupenaeus japonicus) 149
, 38(1): 84—90 consumption in adult transgenic and ocean-ranched coho
s R , 1999. salmon. Journal of Fish Biology, 62(4): 753—766
, 18(3): 15—18,9 Madenjian C P, Rogers G L, Fast A W, 1987. Predicting night
, 2013. time dissolved oxygen loss in prawn ponds of Hawaii: Part

,43(10): 33—40
, 2000. . : , 49

Allen B J, Rodgers B, Tuan Y H et al, 2012. Size-dependent
temperature and desiccation constraints on performance
capacity: implications for sexual selection in a fiddler crab.
Journal of Experimental Marine Biology and Ecology, 438:
93—99

Carlson B E, Rowe M P, 2009. Temperature and desiccation
effects on the antipredator behavior of Centruroides vittatus
(Scorpiones: Buthidae). Journal of Arachnology, 37(3):
321—330

Garcia-Guerrero M, Villarreal H, Racotta I S, 2003. Effect of
temperature on lipids, proteins, and carbohydrates levels
during development from egg extrusion to juvenile stage of
Cherax  quadricarinatus ~ (Decapoda: Parastacidae).
Comparative Biochemistry and Physiology Part A:
Molecular & Integrative Physiology, 135(1): 147—154

Gonzalez R A, Diaz F, Licea A et al, 2010. Thermal preference,
tolerance and oxygen consumption of adult white shrimp

Litopenaeus vannamei (Boone) exposed to different

acclimation temperatures. Journal of Thermal Biology, 35(5):

218—224

Haupt P, Brouwer S L, Branch G M et al, 2006. Effects of
exposure to air on the escape behaviour and haemolymph
chemistry of the South African Cape lobster, Jasus lalandii.
Fisheries Research, 81(2—3): 210—218

Herskin J, Steffensen J F, 1998. Energy savings in sea bass
swimming in a school: measurements of tail beat frequency
and oxygen consumption at different swimming speeds.
Journal of Fish Biology, 53(2): 366—376

Lee C G, Devlin R H, Farrell A P, 2003. Swimming performance,
oxygen consumption and excess post-exercise oxygen

Evaluation of traditional methods. Aquacultural

Engineering, 6(3): 191—208

Omori K, Irawan B, Kikutani Y, 1998. Studies on the salinity and
desiccation tolerances of Helice tridens and Helice japonica
(Decapoda: Grapsidae). Hydrobiologia, 386(1—3): 27—36

Sanchez A, Pascual C, Sanchez A et al, 2001. Hemolymph
metabolic variables and immune response in Litopenaeus
setiferus adult males: the effect of acclimation. Aquaculture,
198(1—2): 13—28

Smith F, Brown A, Mestre N C et al, 2013. Thermal adaptations
in deep-sea hydrothermal vent and shallow-water shrimp.
Deep Sea Research Part II: Topical Studies in Oceanography,
92:234—239

Stevens D E, Dizon A E, 1982. Energetics of locomotion in
warm-bodied fish. Annual Review of Physiology, 44:
121—131

Tsoi K H, Chan T Y, Chu K H, 2007. Molecular population
structure of the kuruma shrimp Penaeus japonicus species
complex in western Pacific. Marine Biology, 150(6):
1345—1364

Tsoi K H, Wang Z Y, Chu K H, 2005. Genetic divergence
between two morphologically similar varieties of the
kuruma shrimp Penaeus japonicus. Marine Biology, 147(2):
367—379

Wang G Z, Kong X H, Wang K J et al, 2007. Variation of
specific proteins, mitochondria and fatty acid composition in
gill of Scylla serrate (Crustacea, Decapoda) under low
temperature adaptation. Journal of Experimental Marine
Biology and Ecology, 352(1): 129—138

Wardle C S, Soofiani N M, O'Neill F G, 1996. Measurements of
aerobic metabolism of a school of horse mackerel at
different swimming speeds. Journal of Fish Biology, 49(5):
854—862



150 49

DIFFERENCES OF MORPHOLOGICAL CHARACTERISTICS AMOMG DIFFERENT
COLD-TOLERANCE GROUPS OF AUTUMN PROPAGATION POST LARVA COHORT
OF MARSUPENAEUS JAPONICUS

WANG Zhi-Zheng', ZHANG Xiao-Xia', REN Su-Yi', JIANG Hong-Lei’, LIU Wei-Jian’>, Donatha Kajuna',
Msumenji Phiri'
(1. Zhejiang Ocean University, Zhoushan 316022, China;
2. Marine and Fishery Research Institute of Ningbo, Ningbo 315103, China)

Abstract We selected the autumn propagation post larva of Marsupenaeus japonicus as experimental subjects with an
average initial length of 7.64340.639mm. After confirming that the final survival rate was slightly lower than 5% when the
water temperature was suddenly changed from 16°C to 14°C and maintained constant temperature of 96h, which took this
as the processing method of suddenly lowering water temperature stress. In this study, the A, B, C, D and E experimental
groups were studied quantitatively by microscopic scanning pixel measurement technique and multivariate analysis method,
and these groups respectively represent different deaths groups at the time intervals of (0—24)h, (24—48)h, (48—72)h,
(72—96)h, and the differences in morphological characteristics of surviving individuals between groups after 96h. The
results showed that: (1) There was no significant difference in the 15 morphological characteristics (P>0.05) in the
experimental groups, except the first antenna length, rostrum length and eye diameter; There was no significant difference
in the 17 morphology ratio indexes (P>0.05), except telson height/telson length. (2) The Euclidean distance between the
experimental groups increased significantly with the increase of cold-tolerance, and reached the extremely significant level
(P<0.01). (3) Principal component analysis showed four main components whose eigenvalue was greater than 1, and the
cumulative contribution rate of 89.590%. The main influencing variables whose absolute value was more than 0.80 were
only in the first principal component. (4) The experiment groups of A, B, C and D were classified as cold-tolerance
elimination group. The E group was defined as the cold-tolerance retention group. The progressive discrimination method
was used to establish the fisher classification function equation groups, which could distinguish clearly from elimination
group and retention group. The discrimination accuracy of retention group P, and P, were 99% and 89.80% respectively.
The discrimination accuracy of elimination group P, and P, were 88.75% and 98.88% respectively, the integrative
discrimination accuracy being 93.88%.

Key words Marsupenaeus japonicus, autumn propagation post larva cohort; morphological characteristics;
cold-tolerance; multivariate analysis




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /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 true
  /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 600
  /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 600
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


