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Report of Working Group 37 on Zooplankton Production Methodologies, 
Applications and Measurements in PICES Regions 

 
The first meeting of the Working Group on Zooplankton Production Methodologies, Applications and 
Measurements in PICES Regions (WG 37) was held on September 24, 2017 from 9:00 to 12:30 h in 
Vladivostok, Russia, under the chairmanship of Dr. Toru Kobari (Japan) and Dr. Akash Sastri (Canada). Three 
members and two observers attended the meeting (WG 37 Endnote 1). Several members who could not attend 
the meeting reported progress on their inter-sessional activities (see WG 37 Endnote 2) and/or provided 
comments through the E-mail communication. 
 

AGENDA ITEM 1 
Background and recent activities of the Working Group 

Dr. Kobari provided a brief rationale and background for the formation of the Working Group, problems in 
measuring zooplankton rates, and recent activities and progress made by the Group. 
 

AGENDA ITEMS 2 AND 3 
Terms of reference and future plans 
  
Dr. Kobari reviewed the WG terms of reference (WG 37 Endnote 3) and provided details to address them. 

1. Review papers on traditional and biochemical methodologies (ToR1). 
 Review paper for biochemical approaches was already published in Advances in Marine Biology 

(http://dx.doi.org/10.1016/bs.amb.2016.09.001); 
 Guideline describing advantages, disadvantages and limitations was not deemed novel since such 

information is already described in the ICES manual and Kimmerer et al. (2007). In the proposed 
review paper, quantitative evaluation like error and variance should be compared among the estimates 
for available traditional methodologies; 

 Average and variance of growth rates estimated with the traditional methods can be compared with the 
estimates with the Ikeda-Motoda and Banse-Mosher models which are applicable to wide taxonomic 
groups with the least variables (i.e., temperature and individual body weight). Such comparison 
standards estimated with these models enable evaluation of the applicability of traditional 
methodologies to taxonomic groups, locations and situations. 

 In situ or laboratory experiments for comparing the traditional methodologies should be encouraged 
and promoted. WG37 will seek and call for collaborative opportunities without funding like sample 
exchange, small field or laboratory projects (traveling on individual funding) and application to 
zooplankton data sets; 

 Colleagues who confirmed their interest in participating in the review paper on traditional 
methodologies are: 
o Toru Kobari, Akash Sastri (Co-Chairs), 
o Hui Liu (U.S. member: artificial cohort), 
o Andrew Hirst (UK colleague: empirical models). 
 

2. Guidelines and recommendations of traditional and biochemical methodologies (ToR2). 
 Recommendations and procedures for the biochemical methodologies are completed and included in 

the review paper (Yebra et al., 2017) as supplements. The Co-Chairs and Dr. Lidia Yebra (WG 37 ex 

http://dx.doi.org/10.1016/bs.amb.2016.09.001
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officio member, representing ICES) will draft recommendations and guidelines for the biochemical 
methodologies. A final version will be posted on the PICES website; 

 Similar guidelines for the traditional methodologies can be produced by the authors of that review 
paper. WG 37 asks for an outline of the following methods: molting rate by T. Kobari; natural cohort 
by Koichi Ara; artificial cohort by Hui Liu, egg production by H.K. Kang and M.C. Jang; and 
empirical models by Andrew Hirst. Dr. Kobari will draft an outline of this guideline by the next Ocean 
Science Meeting (February 2018); 

 
3. Develop practical models for estimating zooplankton production to time-series (ToR3). 
 Ikeda-Motoda and Banse-Mosher models are recommended as the best methods for application to 

zooplankton time-series because of applicability to wide taxonomic groups, locations and situations, 
minimum requirements of variables only for temperature and animal body weight, and high temporal 
and spatial resolutions. Dr. Kobari is applying the Ikeda-Motoda model to the different time-series and 
comparing the estimates. He will demonstrate the results in the workshop during the PICES 2018 
Annual Meeting in Japan, collaborating with T. Tadokoro (Japan) and D. Steinberg (USA); 

 Dr. Tadokoro will demonstrate the application of the Ikeda-Motoda model to zooplankton data sets in 
the Inland Sea of Japan in the proposed workshop (see WG 37 Endnote 4) during the PICES-2018. 

 
4. Build a platform of information exchange on zooplankton production measurements through an interactive 

website for regional and/or global mapping (ToR4). 
 WG 37 asks Dr. Yebra to apply the Ikeda-Motoda and Banse-Mosher models to the zooplankton data 

base in collaboration with its organizer, Mr. Todd O’Brien (USA). 
 
5. Build a network of scientists and laboratories measuring zooplankton production among PICES and ICES 

member countries as well as developing countries (ToR5). 
 WG members continue to seek scientists and laboratories measuring zooplankton production. They 

will report on and update this information at the WG meeting at PICES-2018. In particular, WG 37 
needs information from China and Russia because we have none from those countries at the moment; 

 Each WG member is to update a list of the information (e.g., name, institute, email, methodology used, 
some publications). The Co-Chairs will contact the Secretariat about placing the information on the 
PICES website.  

 
6. Promote international collaborations among zooplankton production researchers through international 

organizations such as PICES, ICES and IMBER (ToR6). 
 WG members should continue to seek and report on potential funding opportunities for international 

collaboration on zooplankton production estimates. They will report any updates at the WG meetings 
in 2018. Opportunities and ideas for collaborative research or experiments for zooplankton production 
estimate comparisons with small funding or without funding are also welcome to report (see above); 

 ToR6 will be simultaneously promoted with ToR2, ToR3 and ToR4. 
 
7. Publish a final report summarizing results (ToR7). 
 The Co-Chairs will draft an outline for the final report referring to the previous reports for the past 

working groups as examples; 
 WG members will discuss an outline (sections) of the report at PICES-2018. All of the members are 

associated with each section; 
 A bibliography of zooplankton growth and production in the North Pacific will be included in the 

report. WG members will assemble the literature for zooplankton growth and production studies for 
each country and report them at the next WG meeting. In particular, WG 37 strongly encourages 
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China and Russia to submit this information because we have nothing from these countries at the 
moment. 

 
Additional plans for WG 37 include a workshop proposed for PICES-2018 (WG 37 Endnote 4). This 
workshop is intended to provide a venue for both Working Group members and others to present either 
syntheses of secondary production work in their region and/or recent focused methodological studies on 
secondary production.  
 
 
AGENDA ITEM 4 
Other items 
 
 Bibliography for zooplankton production methodology and measurements in the PICES region 

Published papers in Korean and Japanese waters have been listed in a bibliography. Members were asked to 
continue collecting published papers, in particular for Canada, China, Russia and the U.S.  

 Review of BIO Workshop (W6) on “Advantages and limitations of traditional and biochemical methods of 
measuring zooplankton production” at PICES-2017 

Drs. Kobari and Sastri convened the ½-day W6 workshop on September 23. Eleven participants attended and 4 
talks and 2 posters were presented (see PICES-2017 Session Summaries for a summary of the workshop). 

 Upcoming Ocean Sciences Meeting 2018 in Oregon 

Drs. Kobari, Sastri and Yebra will convene a topic session on “Zooplankton productivity as a function of 
trophodynamics in marine ecosystems” at the 2018 Ocean Sciences Meeting in Portland, Oregon (February 
11–16, 2018). Nineteen abstracts have been submitted to the Science Steering Committee and will be reviewed 
by the conveners. The schedule will be determined in late September to early October 2017. 

 School or workshop for early career scientists  

Members discussed holding a fall school or workshop for early career scientists to practice zooplankton 
production procedures, sample analysis and types of traditional methodologies after the PICES 2018 Annual 
Meeting in Japan or in 2019 in Canada. The final decision was to hold a practical workshop prior to the 
Annual Meeting at the Manazuru Marine Center for Environmental Research and Education of Yokohama 
National University (WG 37 Endnote 5).  
 
 Membership 

Dr. Lidia Yebra (representing ICES) was approved as an ex officio member of WG 37 by Governing Council. 

 

 
 
  

http://meetings.pices.int/publications/annual-reports/2017/2017-Session-Workshop-Summaries.pdf
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WG 37 Endnote 1 
WG 37 participation list 

 
Members 
 
Toru Kobari (Co-Chair, Japan) 
Akash Sastri (Co-Chair, Canada) 
Kazuaki Tadokoro (Japan) 
 

Observers 
 
Ian Perry (Canada) 
Ryan Rykaczewski (USA) 
 
 

Members unable to attend 
 
China:  Qing Yang 
Korea:  Se-Jong Ju, Jung-Hoon Kang 
Russia:  Vladimir Napazakov 
USA:  Hui Liu, Todd O’Brien
 
 
 
WG 37 Endnote 2 

WG 37 meeting agenda 
 

1.  Background of the Working Group on Zooplankton Production Methodologies, Applications and 
Measurements in PICES Regions and recent activities 

2. Terms of reference 
3.  Future plans 
4.  Other items 
 
 
WG 37 Endnote 3 

WG 37 Terms of reference 
 
1. Summarize assumptions, recent advances and limitations of both traditional and biochemical methodologies 

for measuring zooplankton production of natural populations and communities; 
2. Produce recommendations and procedures for both traditional and biochemical zooplankton production rate 

measurement methodologies and make them available for worldwide users on a website; 
3. Develop practical models for estimating zooplankton production to time-series; 
4. Build a platform of information exchange on zooplankton production measurements through an interactive 

website for regional and/or global mapping; 
5. Build a network of scientists and laboratories measuring zooplankton production among PICES and ICES 

nations as well as developing countries;  
6. Promote international collaborations among zooplankton production researchers through international 

organizations such as PICES, ICES and IMBER; 
7. Publish a final report summarizing results. 
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WG 37 Endnote 4 
Proposal for a Workshop on  

“Regional evaluation of secondary production observations and application of methodology in  
the North Pacific” at PICES-2018 

 
Duration:  ½ day 
 
Convenors:  Akash Sastri (Canada) and Toru Kobari (Japan) 
 
Suggested Invited Speakers:  Shin-ichi Uye (Japan), Chih-hao Hsieh (Chinese Taipei) 
 
Zooplankton production represents a quantitative proxy for the functional response of marine ecosystems to 
regional and global climate change, because material and energy scattering in the lower food web is integrated 
by zooplankton communities. Although a variety of methodologies for measuring zooplankton production 
have been developed and applied over the last half century, our knowledge of which approaches are applicable 
to a diverse range of organisms and habitats remains limited. Recent advances in biochemical methods for 
measuring zooplankton production have been reviewed, however, such information is still lacking for the 
traditional methodologies. This workshop will share the current status on zooplankton production 
methodologies and measurements, to be reported by the working group members representative of each PICES 
nation. In addition, we also encourage presentations and discussion on advantages, applications and limitations 
of traditional methodologies on zooplankton production applicable to natural zooplankton populations and 
communities.  
 
 
 
WG 37 Endnote 5 

Proposal for a Practical Workshop on 
“Production methodologies and measurements for in situ zooplankton:  Phase 1” 

 
PICES Working Group 37 and Yokohama National University are conducting a 3-day practical workshop (22–
24 October, 2018) at Yokohama National University to introduce students and early career scientists to 
information about several approaches for estimating zooplankton production. Included in the course is both 
shipboard coastal sampling of zooplankton and instruction in the laboratory on methods of estimating 
production. This practical workshop is limited to 10 participants due to vessel capacity and classroom facility 
limitations.  The workshop is aimed at early arrivals to the PICES Annual Meeting and is envisioned as the 
first of two workshops (Phase 2 in 2019, date TBD) on the topic of estimation of zooplankton production.  
 
Scope 

Zooplankton production represents a quantitative proxy for the functional response of marine ecosystems to 
regional and global climate change because material and energy scattering in the lower food web is 
integrated by zooplankton communities. In the last half century, many methodologies for measuring 
zooplankton production have been developed as described in the ICES Zooplankton Methodology Manual. 
Unfortunately, the applications to zooplankton population and community in nature remain limited due to 
the specific knowledge and handlings for these methodologies. In this workshop, participants will estimate 
zooplankton growth or production with several methodologies using zooplankton samples and share the 
practical tricks. We also encourage international network and collaborations on zooplankton production 
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measurements among early career scientists and students from PICES member countries through this 
workshop. 

 
Sponsors 

PICES BIO/Working Group on Zooplankton Production Methodologies, Applications and Measurements in 
PICES Regions (WG 37)   
Yokohama National University  
Japan Science and Promotion Society 

 
Organizers 

Toru Kobari (WG 37) 
Akash Sastri (WG 37) 

 
Local Organizing Committee (LOC) 

Toru Kobari (Chair:  Kagoshima University) 
Shinji Shimode (Yokohama National University) 
Koichi Ara (Nihon University) 

 
Date 

22–24 October, 2018 (Monday to Wednesday, just before the PICES 2018 Annual Meeting) 
 

Venue 
Manazuru Marine Center for Environmental Research and Education, Yokohama National University 
(http://www.mmcer.ynu.ac.jp/mmcer/top.html) 

 
Maximum number of participants 

10 early career scientists or students 
 
Registration 

 All applicants must email a curriculum vita including their name, institutional information, 
nationality, gender and email address to the Chair of the LOC (kobari@fish.kagoshima-u.ac.jp). 
Deadline for registration is 15 June 2018. Considering international balance among the PICES 
member countries, participants will be decided by the LOC on a first-come-first-served basis. All 
applicants will receive the decision by email from the LOC by 30 June. 

 Note: PICES is not providing financial support for participants to attend the workshop. 
 There is no registration fee, but participants will be required to pay their own meals and 

transportation costs to the Manazuru Marine Center during the workshop. Accommodation and 
facility are provided for the participants by grants-in-aid for scientific research from the Japan 
Science and Promotion Society (17K00522). 

 
 
  

http://www.mmcer.ynu.ac.jp/mmcer/top.html
mailto:kobari@fish.kagoshima-u.ac.jp
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Practical Workshop Schedule 
 
October 22 (Monday) 

19:00–21:00  Opening ceremony and ice breaker  
 
October 23 (Tuesday) 

07:30–08:30  Breakfast (bring own meal) 
08:30–09:30  Loading sampling gears and lecture for on-board sampling 
09:30–12:00  On-board sampling 
12:00–13:00  Lunch (pre-ordered lunch box) 
13:00–15:00  Laboratory work  

Sorting for egg production method (Dr. Shimode) 
15:00–15:30  Coffee break 
15:30–17:30  Laboratory work  

Imaging for live zooplankton (TBA) 
18:00–19:00  Dinner (make own meals) 
19:00–21:00  Night session 

 
October 24 (Wednesday) 

07:30–08:30  Breakfast (bring own meals before coming) 
08:30–12:00  Laboratory work 

Counting eggs and estimating egg production (Dr. Shimode) 
12:00–13:00  Lunch (pre-ordered lunch box) 
13:00–15:00  Laboratory work 

Application of empirical models to in situ zooplankton (Dr. Ara) 
15:00–15:30  Closing ceremony 
15:30      Break up 
 

Note 
 Participants should bring the following items: 

□ Laptop PC (MS Excel pre-installed) 
□ Rain suits, boots and work clothes for onboard sampling (if necessary) 
□ Medicine for motion sickness (if necessary) 
□ Bath amenity and towel 

 The Chair of the LOC will send an “email” to all participants if this practical workshop is cancelled 
by severe storms on the day before this workshop (i.e., 21 October, 2018).  

 Participants should bring their own meals for breakfast on Tuesday and Wednesday. The LOC will 
support all participants on transportation to local shops.  

 All participants will make their own dinner on Tuesday. All participants and the others will pool 
funds to purchase food, which is cooked in a kitchen. 



<<

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /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.)

  >>

  /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



