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Abstract:  An international technical workshop to discuss the capture of gadoids (cods, haddock, and saithe/pollock) in 
baited traps, or pots, was held in Gloucester, Massachusetts, USA on 4 November 2006.  Attendance at the workshop 
included 50 scientists and fishermen actively studying pot capture of gadoids, technical staff and others interested in 
pots in general from 16 nations and five continents.  The workshop determined basic principles for potting gadoid 
species by examining the current state of research on gadoid capture in pots and assessing the direction of future 
research for improving catch rates.  Conclusions suggested that research into pots was still at an early stage, and that 
much vital work needed to be done; however, pot volume and orientation of the bait plume and entrances were identified 
as important factors.  Future studies using a combination of laboratory and field techniques to identify critical design 
details and behavioral factors such as reaction and behavioral thresholds for a variety of stimuli were described. 

1 

Introduction 

An international technical workshop to discuss 
the capture of gadoids (cods, haddock 
Melanogrammus aeglefinus, and saithe/pollock 
Pollachius virens) in baited traps, or pots, was held 
in Gloucester, Massachusetts, USA on 4 November 
2006.  The workshop, known as GACAPOT, was 
convened by Dr. Paul Winger of the Centre for 
Sustainable Aquatic Resources of the Marine 
Institute, Memorial University of Newfoundland 
and Labrador, Dr. Pingguo He of the Institute for 
the Study of Earth, Oceans, and Space at the 
University of New Hampshire, and Mr. Michael Pol 
of the Massachusetts Division of Marine Fisheries.  

Fish pots, baited structures for capturing fish, are 
an alternative gear with ideal or near-ideal qualities, 
including low impact on habitat, narrow species 
selection and low capture and discard mortalities. 
Pots have also demonstrated a remarkable degree of 
species selectivity.  Furthermore, although post-pot-
capture mortality of gadoids is unquantified, 
qualitative assessment of discarded fish indicates 
high survival rates.  A commercial pot fishery for 
Pacific cod Gadus macrocephalus has been 
established; however, for other gadoids, improved 
catch rates are needed to reach commercial 
viability.   

This workshop attempted to focus on 
determining basic principles for potting gadoid 
species by examining the current state of research 
on gadoid capture in pots and assessing the 
direction of future research for improving catch 
rates.  The workshop was primarily intended for 
researchers actively studying the pot capture of 
gadoids, including technical staff and fishermen, 

and secondarily for those interested in pots in 
general. 

Attendance at the workshop included 50 
scientists and fishermen, technical staff and others 
from 16 nations and five continents (Table 1).  The 
morning session of the workshop consisted of 9 
invited talks.  The afternoon session included a 
focused, lively discussion on defining essential pot 
characteristics and directing future research and 
ended with a listing of conclusions. 

At the time of the workshop, research on pots 
targeting Atlantic cod Gadus morhua had recently 
been conducted in Canada, Faeroe Islands, Norway, 
and the United States.  Research on pots targeting 
haddock Melanogrammus aeglefinus and saithe/
pollock Pollachius virens had also been conducted 
in Norway and the United States.  In addition, an 
ICES Study Group on the Development of Fish Pots 
for Commercial Fisheries and Survey Purposes 
(SGPOT) had been proposed.  Since the 
GACAPOT workshop, work on gadoid capture has 
continued and expanded to other Northern 
Hemisphere nations, including Iceland, Sweden, 
France, Germany, Scotland, Ireland and other 
nations.  SGPOT has now met and corresponded for 
three years and is currently developing a formal 
report on their work.  

This document includes summaries of each 
presentation and of the questions that each 
generated.  The Discussion section describes the 
content of the workshop’s afternoon session.  A list 
of conclusions was made at the end of the meeting 
by M. Pol.  Slide images from each presentation are 
included in the Appendix.  
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Table 1.    Workshop attendees and their contact information. 

Name Institution City Country Email 

 

Young-il An Gangwon Provincial College 
Gangneung 
City Korea yian@gangwon.ac.kr 

Takafumi Arimoto Tokyo Univ. of Marine Science 
and Technology Tokyo Japan tarimoto@s.kaiyoda.ac.jp 

Neil Bagley National Institute of Water and 
Atmospheric Research Wellington 

New Zea-
land n.bagley@niwa.co.nz 

Carey Bonnell Canadian Centre for Fisheries In-
novation St. John's Canada Carey.Bonnell@mi.mun.ca 

Anukorn Boutson Tokyo Univ. of Marine Science 
and Technology Tokyo Japan 

ffsisakb@ku.ac.th, anu-
kornb@yahoo.com 

Mike Breen Fisheries Research Services, Ma-
rine Laboratory Aberdeen Scotland m.breen@marlab.ac.uk 

Briana Brown Boston University Natick USA bkbrown@bu.edu 

Gabriel Cabaleiro Pastoriza 
Consolidated Fisheries Ltd. Stanley  Falkland Isl. cfl.gm@horizon.co.fk 

Zhihai Chen Fisheries College, Zhejiang Ocean 
University Zhoushan China chenzh@zjou.net.cn 

David Chosid Massachusetts Division of Marine 
Fisheries New Bedford USA David.Chosid@state.ma.us 

Jochen Depestele Institute for Agricultural and Fish-
eries Research (ILVO) Oostende Belgium 

jochen.depestele@ilvo.vlaandere
n.be 

Raymond Grizzle University of New Hampshire Durham USA ray.grizzle@unh.edu 

John Haluan Bogor Agricultural University, 
Faculty of Fisheries and Marine 
Science Bogor Indonesia unmiati@yahoo.com 

Pingguo He University of New Hampshire Durham USA pingguo.he@unh.edu 

Wade Hiscock CSAR, Memorial University St. John's Canada wade.hiscock@mi.mun.ca 

Odd-Børre Humborstad Institute of Marine Research, Ber-
gen Bergen Norway oddb@imr.no 

Steve Kaimmer International Pacific Halibut Com-
mission Seattle USA Stevek@iphc.washington.edu 

Marc Kielley Canadian Centre for Fisheries In-
novation St. John's Canada Marc.Kielley@mi.mun.ca 

Jim Knott Riverdale Mills Corp Northbridge USA jmknottsr@riverdale.com 

Andrew Knott Riverdale Mills Corp. Northbridge USA amknott@riverdale.com 

Ken La Valley UNH Cooperative Extension/NH 
Sea Grant Durham USA ken.lavalley@unh.edu 

Pascal Larnaud 
IFREMER Lorient France pascal.larnaud@ifremer.fr 

Bill Lee 
Commercial fisherman Rockport USA oceanreporter@adelphia.net 

Svein Løkkeborg 
Fish Capture Division Bergen Norway svein.loekkeborg@imr.no 
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Name Institution City Country Email 

Peter Mahoney Commercial fisherman Hull USA  

Bob Marcella Commercial lobsterman Hull USA lobstermen@comcast.net 

David Martins SMAST - Univ. of Massachusetts 
Dartmouth New Bedford USA dmartins@umassd.edu 

Peter Matthews Clearwater Seafoods Limited Part-
nership Lunenberg Canada PMatthews@clearwater.ca 

Daniel Matthews Consolidated Fisheries Ltd. Stanley  Falkland Isl. cfl.gm@horizon.co.fk 

Sean Maxwell University of New Hampshire Portsmouth USA smaxwell70@hotmail.com 

Dana  Morse Maine Sea Grant/UMaine Coopera-
tive Extension Walpole USA dana.morse@maine.edu 

Lance Nylander 
Dungeness Gear Works Inc Everett USA dungenessgearworks@msn.com 

Huseyin Özbilgin 
Ege University, Fisheries Faculty Izmir Turkey ozbilginh@yahoo.com 

Kelo Pinkham Commercial fisherman Treuet USA kpinkham@gwi.net 

Michael Pol Massachusetts Division of Marine 
Fisheries New Bedford USA mike.pol@state.ma.us 

Craig S Rose NMFS Alaska Fisheries Science 
Center Seattle USA craig.rose@noaa.gov 

Fródi Skúvadal 
Faroese Fisheries Laboratory Tórshavn Faroe Isl. Frodis@frs.fo 

David Sterling Sterling Trawl Gear Services The Gap Australia djstgs@tpgi.com.au 

Rennie Sullivan CSAR, Memorial University St. John's Canada Rennie.Sullivan@mi.mun.ca 

Mark Szymanski Massachusetts Division of Marine 
Fisheries New Bedford USA Mark.Szymanski@state.ma.us 

Bjarti Thomsen Fiskirannsóknarstovan Tórshavn Faroe Isl. Bjartit@frs.fo 

Adnan Tokaç Ege University, Fisheries Faculty Izmir Turkey tokac@sufak.ege.edu.tr 

Bob van Marlen IMARES Ijmuiden Netherlands bob.vanmarlen@wur.nl 

John Wakeford Australian Maritime College Beaconsfield Australia j.wakeford@amc.edu.au 

Philip Walsh Marine Institute/Memorial Univer-
sity St. John's Canada philip.walsh@mi.mun.ca 

Brad Wilson Dungeness Gear Works Inc Everett USA Brad_S_Wilson@msn.com 

Paul Winger CSAR, Memorial University St. John's Canada paul.winger@mi.mun.ca 

Kaz Yanase Tokyo Univ. of Marine Science and 
Technology Tod Japan kazyanase@yahoo.co.jp 

Congda Yu Zhejiang Ocean University Zhoushan China yucd@zjou.net.cn 

Kristian Zachari-
assen Fiskirannsóknarstovan Tórshavn Faroe Isl. krizac@frs.fo 
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Michael Pol Massachusetts Division of Marine 
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Table 1.    Continued. 
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Presentations 

Pingguo He, “Fishing with Baited Pots: An 
Introduction”.  Pingguo He gave an overview of 
fish potting.  He discussed pot definitions and 
qualities, comparing and contrasting pots to traps, 
and proposed a new definition.  He showed 
examples of pots and traps through photographs 
(Appendix, pp A4-A15), and highlighted the 
limitation of the FAO definition where a pot is 
classified as a type of trap.  The difference between 
pots and traps was summarized by pointing out that 
traps guide and then trap fish, while pots attract and 
then retain fish.  He then reviewed capture 
principles, showing commonalities with other 
stationary gears, and the distinctive aspect of pots, a 
non-return device that allows entry, but discourages 
exit. He described possible environmental factors 
affecting pot fishing, differences in fishing effects, 
and mammal interactions, emphasizing previous 
work on attraction to baited gears.  Specifically, the 
impact of temperature on swimming speed and the 
effective area of a pot was illustrated.  A list of 
references on pot topics such as: searching, 
attraction and reaction; soak duration; baited pot 
fishing trials; pot size selectivity; conservation 
issues (ghostfishing and mammal entanglement); 
pots as research tools; study methods for pots; and 
literature reviews was provided.  He asked 
attendees to consider several points as we worked 
through the day: fishing season, feeding and 
spawning; availability of prey items; bait type and 
presentation; pot size and entrance; and how to 
balance entry and exit. 

Pingguo He, “Some Fish Pot Experiments in 
Newfoundland and in Gulf of Maine”.  He 
presented his own experiences in Newfoundland 
with flounder pots, spherical pots, collapsible pots 
and trapots (traps along a leader line) (Appendix, pp 
A16-A19.)  

Bjarti Thomsen, “Pot research and pot fishery in 
the Faeroe Islands and other European countries”. 
Thomsen continued the discussion of pot definitions 
including the FAO definitions and offered to share 
his list of references on pot work (Appendix, pp. 
A20-A32).  Thomsen highlighted the low observed 

efficiencies of pots and gave an overview of pot use 
in Europe.  He gave his impression of pot 
functionality and behavioral effects and mentioned 
some new work that has been completed by others. 
In Thomsen’s own experiments, he looked at long 
lasting baits, alternative stimuli, and varying pot 
designs and showed video demonstrating cod 
attraction.  His methodology of video observation 
was detailed.  However, no strongly positive results 
were obtained.  He presented various design 
evolutions that dealt with bait container locations, 
frozen bait, and visual lure tests using movement 
and light.  Cod were observed to defend bait for 
lengthy periods, preventing other fish from 
accessing the pot entrance.  Pot entrances on top 
were tried.  Fish did not react to a leading light. 
Thomsen felt that the observational methodology 
was successful, and that an effective long-lasting 
bait had been developed, that pot entrances should 
face downstream or be accessible on all sides, and 
suggested future research on pot designs and visual 
stimuli and their impact on fish’s optimotor 
responses, including moving objects, light, sound, 
and electricity. He also presented a diagram of an 
idealized pot system. 

Attendees requested more details on his 
underwater observation system, types of fingers 
used, and the success of light emitting diodes.  The 
territoriality of individual cod was observed, but no 
solution for deterring these fish was suggested.  

Svein Løkkeborg (presenter) and Odd-Børre 
Humborstad, “The Norwegian Pot Story”. The 
history and development of the original Norwegian 
pot 30 years ago were described, including 
difficulty with low catch efficiency and large pot 
size.  Løkkeborg showed how development of torsk 
Brosme brosme pots and collapsible pots continued 
(Appendix, p. A33-A42).  He discussed cod 
behaviors with respect to entrances and retention in 
the pot and Humborstad’s and his work with double 
and wider entrances. Cod were found to dislike 
narrow entrances, but to readily escape from large 
entrances.  He mentioned potential problems like 
size and bait location.  He showed design 
modifications for reducing king crab bycatch and 
increasing cod catch with two-chambered, floating 



5 

pots.  Løkkeborg demonstrated the importance of 
the odor plume orientation with the pot opening. 
Finally, Løkkeborg showed torsk reaction to bait 
with a streamer and deployment of a trapot or 
“underwear” (the meaning of “trapot” in 
Norwegian). He described continued development 
of long-lasting bait and added stimuli to increase 
the rate of entry into pots.  A summary of an ideal 
cod pot’s characteristics based on their research was 
presented: floating, with the odor plume oriented 
out of the funnel, a wide or double funnel, with two 
chambers separated by a narrow entrance. Long-
lasting bait with visual and other stimuli was also 
included. 

Discussions and questions focused on long-
lasting bait possibilities, further modifications in the 
pot designs, methodologies that they had used, the 
importance of funnel sizes on fish size-dependent 
captures, and possible usage of visual stimuli.  

Philip Walsh, “Development of baited pots for 
harvesting cod in Newfoundland and Labrador”. 
Walsh showed the advantages of cod pots from both 
environmental and industry perspectives: 
environmental friendliness; high discard survival; 
high quality; good size and species selectivity; 
minimal ghost fishing; and research uses (live fish 
for tagging, etc.) (Appendix, pp. A44-A53).  These 
aspects were summarized by saying that “pots catch 
fish, they do not kill fish.”  He discussed the history 
and methodologies of research at the Marine 
Institute, testing various cod pot designs beginning 
in 2000.  During that time they have compared the 
effectiveness of funnels, floating roofs, funnel 
shape, and entrance characteristics among other 
factors.  Pot size and shape, opening shapes, 
triggers, depths and soak times were all examined. 
Comparisons to gillnets showed that pots could 
double gillnet catches.  Walsh identified the 
importance of the fish’s seasonal condition and 
hunger status to the capture process.  He then 
showed video of a pot retrieval and cod behavior 
around a pot.  

Questions for Walsh concerned his pot designs 
with respect to bait types and locations and funnel 
shapes, the importance of color, escape vents for 

bycatch, and sampling design with respect to soak 
times.  

Craig Rose, “Pot Fishing and research in western 
USA”.  Rose presented research for sablefish pot 
development based on Alaskan crab pots 
(Appendix, pp. A54-A65).  Rose reviewed a baited 
fishing gear behavioral model and illustrated the 
effectiveness of DIDSON sonar and an ICCD 
camera to determine fish movement tracks around 
pots.  While thousands of entries into the sonar field 
were recorded, only 19 pot entries were recorded. 
His observations showed that the abundance 
estimates were dependent on the relation of the 
observed side to the current direction: more fish 
were observed on the downcurrent side.  Rose 
continued   by proposing  possible improvements of 
pot designs by optimizing pot volume, improving 
tunnels and other aspects, and future work with bait. 
He also suggested setting entangling gear (gillnets 
or trammel nets) near the pot to improve catches.  

Questions pertained to catch rates, bait types, 
and the results of his study, including bait 
placement. 

Michael Pol, “It isn’t the pot - it’s the cod”.  Pol 
described US East Coast pot fisheries with various 
species (American lobster Homarus americanus, 
scup Stenotomus chrysops, black sea bass 
Centropristis striata, channeled whelk Busycon 
canaliculatum, and red crabs Chaceon quinquedens 
and attempts to modify those gears for cod potting 
(Appendix, pp. A66-A70).  He presented his own 
work with Walsh’s pot designs using various baits 
showing successful but low cod catches in 
Massachusetts Bay.  Comparisons to fish in nearby 
gillnets showed emptier stomachs in pot-caught 
fish.  Pot frame type seemed unimportant, and 
modifications to entrance details did not improve 
catches.  Tag recaptures and no observed mortalities 
suggested good survival.  Video of cod behavior 
showed cod biting a loose string (likely 
displacement behavior) and a strong rush to the bait 
once it was vigorously attacked.  Pol concluded that 
future work should look at hunger and spawning 
conditions, other comparative designs, contrast 
effects such as flashing, and density dependency. 
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Questions raised included topics of cod learning 
behaviors and sampling design.  

Ken La Valley, “Feasibility of a directed 
Atlantic haddock trap fishery in the Gulf of Maine”. 
La Valley identified high abundances of haddock 
and low abundances of cod as his motivation for a 
haddock pot fishery.  He then reviewed his 
experiment in Maine with trap designs based on 
Pacific cod pots, Alaskan crab pots, and a two-
chamber pot (Appendix, pp. A71-A76).  He also 
hoped to compare three baits (Norbait, surf clam, 
herring).  No haddock were caught, but for other 
species the two-chamber pot and clam bait caught 
the most fish, all species combined.  Each design 
caught fish, but haddock abundance in the area was 
low.  LaValley concluded that seasonal components 
and the pot design were important and that future 
modifications will use floated pots with modified 
one-way devices or entrances (triggers). 

Questions focused on haddock availability.  

Takafumi Arimoto, Anukorn Boutson, and John 
Haluan, “Fish pots in Asia and some recent works 
in Japan”.  Under the framework of this title, a 
review of potting in eastern Asia was presented 
(Appendix, pp. A76-A95).  Arimoto began by 
referring to a pot meeting that occured 20 years 
prior.  He described the use of pots from the 
Phillippines, Malaysia, United Arab Emirates, 
Taiwan, and Okinawa, Japan. Boutson presented, 
“Bycatch and its reduction from blue swimming 
crab pot fishery in Thailand” where he reviewed 
Thailand’s pot fishery and his own experiment 
modifying the pot design.  Haluan continued this 
presentation with “Fish pots in Indonesia” where he 
discussed Indonesia’s pot designs and methods. 
Arimoto finished the presentation with an overview 
of fish potting in other areas of Asia.  He also 
identified published research on reactions of puffer 
fish to pots in the laboratory,  the hydrodynamics of 
various pot designs and behavioral responses of 
greenling to small changes in entrance 
architecture.  Arimoto concluded that further 
research should address pot entry and escape, inter- 
and intra-specific behaviors inside the pot, soak 
times, and density relationships.  Work should 

continue on improving the efficiency of the pot 
designs, particularly increasing the pot volume, 
setting pots in longlines, entrance characteristics, 
and optimal bait.  

Questions addressed the environmental benefits 
of pots on corals over other harvest methods.  

 

Discussion 

Paul Winger introduced and moderated the final 
discussion session of the workshop starting with 
two questions: What are the essential successful 
characteristics of pots?  What are their weaknesses? 
Referring to a behavioral model of reactions to 
baited fishing gear, he described how a fish's 
condition is filtered through mediating mechanisms 
and output responses based on behavioral patterns. 
Drawing on understanding those mechanisms can 
offer a pathway to maximize catchability.  

Discussion continued around the importance of 
familiarity of the gear to fish, and on a fish's ability 
to learn.  Examples were cited of rapid learning by 
wild fish held captive in  underwater cages.  The 
model of lobster gear, where sublegal lobsters may 
experience captures and escapes from pots before 
retention, was considered for relevance to new 
gadoid pot fisheries.  Do gadoids need to have prior 
entry and escape experience with pots prior to entry 
and capture?  The role of social facilitation of cod 
was discussed, and the possibility of leaving a cod 
in a pot as an attractant was considered - this 
practice is not used in the Alaskan fishery.  

Strategies and ideas for luring fish to pots were 
discussed, including the development of long-
lasting baits as a means of reducing costs to the 
fisherman by allowing gear to remain attractive 
longer.  The importance of a model which includes 
consideration of both the environmental conditions 
and a fish's individual condition (hunger state, etc) 
was described as a way of understanding capture 
likelihood.  Additional possible attractants were 
discussed, including lights and metal.   
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Seasonality of capture was discussed, including 
the possible effect of the spawning status of the 
target fish.  The effect of spawning on hunger status 
was considered.  

Winger listed the consensus for “things that 
haven’t worked so far” which included setting pots 
in the absence of fish, setting at the wrong time of 
year, narrow entrances, poor bait placement, 
unbaited trapots, summer fishing in Newfoundland, 
unstable (moving) pots, and light emitting diodes 
(as currently placed).   

The possibility of using leaders (as in a trapot) 
was considered and discussed.  The role of prey 
availability and hunger status was theorized to 
affect both capture and seasonality of capture.  

Multiple participants mentioned the role of pot 
volume and shape, especially whether round or 
square pots were better.  The possibility that pot 
movement might be an attractant was considered. 
Volume impacts not only attraction, but also 
retention by changing the saturation level of the pot. 
Smaller pots allow the use of a smaller boat, which 
decreases fixed costs.  The benefit of multiple 
chambers, and the choice they offer to fish, was 
considered.  Winger continued with two ideas to 
improve trap designs: multiple entrances on all 
sides or correctly orienting the entrance. Details of 
pot entrance configuration were discussed.  For 
floating pots, especially in a current, the importance 
of balancing the flotation was mentioned.  Also, the 
complexities of bait led to consideration that 
strongly stimulating baits might confuse fish; the 
viability and value of different baits were discussed.  
Bait intensity limits were briefly mentioned.     

The potential for interspecies interactions, 
including bycatch and conflicts with marine 
mammals, were the final items discussed.    

 

Summary and Conclusions 

Michael Pol abstracted the main points of the 
GACAPOT workshop, based on the presentations 
and the discussions.  

1. We are still in the early stages of 
understanding pots, and a lot of basic 
testing of pot characteristics needs to be 
done.  

2. Catches might be simply related to 
abundance; we rarely know the local 
densities.  

3. Increasing pot volume appears to increase 
catch.  

4. Behavioral reasons for the effect of larger 
volume are unclear, although the effect 
could be density-dependent.  

5. An optimization exercise could help define 
the catch rates necessary for practical use.  

6. Bait plume orientation with entrance is 
vital, and can be achieved through floating 
pots, orientation while setting, or multiple 
entrances.  

7. Pot design (volume and floating, adding a 
leader) could be a tank/engineering 
exercise.  

8. Cod learning is possible and laboratory 
experiments could illuminate whether 
familiarity or novelty is a factor.  

9. Use of non-olfactory or multiple stimuli 
appears to have some promise for 
increasing catches. We need to understand 
the feeding behavior of the target species, 
including detection and reaction thresholds.  

10. Observation of cod is extremely valuable; 
inexpensive and expensive technologies are 
available to help us observe and record  fish 
behavior; laboratory experiments are also 
useful.  

 
The meeting concluded with positive remarks 

and a desire to continue the networking and 
dialogue initiated by the meeting. 



List of Massachusetts Division of Marine Fisheries Technical Reports (continued from inside 
front cover) 

 
 
TR-34  Nelson, G. A.  2008.  2007 Massachusetts striped bass monitoring report. 
TR-35  Barber, J. S., K. A. Whitmore, M. Rousseau, D. M. Chosid, and R. P. Glenn.  2009.  Boston Harbor 

artificial reef site selection and monitoring program. 
TR-36 Nelson, G. A.  2009.  Massachusetts striped bass monitoring report for 2008.  
TR-37 Leschen, A. S., R. K. Kessler, and B. t. Estrella.  2009.  Eelgrass restoration used as construction impact 

mitigation in Boston Harbor, Massachusetts. 
TR-38 King, J. R., M. J. Camisa, V. M. Manfredi.  2010.  Massachusetts Division of Marine Fisheries trawl 

survey effort, list of species recorded, and bottom temperature trends, 1978-2007.  
TR-39 Dean, M. J.  2010.  Massachusetts lobster fishery statistics for 2006. 


	Pub-Title_TR40.pdf
	1 Current address: School for Marine Science and Technology, University of Massachusetts Dartmouth, 706 South Rodney French Boulevard, New Bedford MA 02744 



<<
  /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




