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5.4.21 Advice October 2013 
 
ECOREGION Celtic Sea and West of Scotland 
STOCK Nephrops in Subarea VII  
 
Introduction 
 
Nephrops are limited to a muddy habitat and the distribution of suitable sediment defines the species distribution. The 
stocks are assessed as seven separate functional units (FUs) as shown in Figure 5.4.21.1. There are also some smaller 
catches from areas outside these functional units as well as all of FU 18 which are not formally assessed. The advice for 
Nephrops stocks is given by functional unit in Sections 5.4.21.1–7. 
 

Section FU no. Name ICES 
Divisions Statistical rectangles 

5.4.21.1 14 Irish Sea East VIIa 35–38 E6; 38 E5 
5.4.21.2 15 Irish Sea West VIIa 36 E3; 35–37 E4–E5; 38 E4 
5.4.21.3 16 Porcupine Bank VIIb,c,j,k 31–35 D5–D6; 32–35 D7–D8 
5.4.21.4 17 Aran Grounds VIIb 34–35 D9–E0 
5.4.21.5 19 Ireland SW and SE coasts VIIa,g,j 31–33 D9–E0; 31 E1; 32 E1–E2; 33 E2–E3 
5.4.21.6 20–21 Celtic Sea – Labadie VIIg,h 28–30 E1; 28–31 E2; 30 E3 
5.4.21.7 22 Celtic Sea – the Smalls VIIg,f 31–32 E3; 31–32 E4 
 

 
 
Figure 5.4.21.1 Nephrops functional units in Subarea VII (around Ireland).  
 
Summary of the advice for 2014  
 
A summary of the advice for all areas can be found in Table 5.4.21.1. 
 
To protect the Nephrops stocks in this management area, management should be implemented at the functional unit 
level.  
 
There is no information available on the trends in the stock or exploitation status for FU 18 and the rectangles outside 
the FUs (‘other rectangles’) for which ICES provides advice. Based on the ICES approach to data-limited stocks, ICES 
advises that landings from FU 18 and ‘other rectangles’ should be no more than 235 tonnes. No information on discards 
is available for the area corresponding to FU 18 and ‘other rectangles’. 
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Table 5.4.21.1 Nephrops in Subarea VII. ICES advice, management, and landings by functional unit, plus other rectangles. 
 

Year 

Predicted landings corresponding to ICES advice 

Agreed 
TAC 

ICES 
landings 

Irish 
Sea 
East 

(FU 14) 
 

Irish 
Sea 

West 
(FU 
15) 

 

Porcupine 
Bank 

(FU 16) 

Aran 
Grounds 
(FU 17) 

 

Ireland 
SW 

and SE 
coasts 
(FU 
19) 

Celtic Sea 
– Labadie 

(FUs 
20–21) 

Celtic 
Sea – 
the 

Smalls 
FU 22 

FU 18 
and 

other 
rec-

tangles 
1) 

Division VIIa VIIb,c,j,k VIIg,h VIIg,f  VII VII 
1992 8.9 3.8 ~3.8  20.0 15.8 
1993 9.4 ~4.0 3.8  20.0 16.6 
1994 9.4 ~4.0 3.8  20.0 17.2 
1995 9.4 ~4.0 3.8  20.0 18.5 
1996 9.4 4.0 3.8  23.0 16.6 
1997 9.4 4.0 3.8  23.0 18.9 
1998 9.4 4.0 3.8  23.0 18.3 
1999 9.4 4.0 3.8  23.0 18.7 
2000 9.4 4.0 3.8  21.0 16.4 
2001 9.4 4.0 3.8  18.9 16.1 
2002 9.55 4.44 3.8  17.79 16.1 
2003 9.55 4.44 3.8  17.79 15.7 
2004 9.55 3.3 4.6  17.45 15.3 
2005 9.55 3.3 4.6  19.544 16.0 
2006 9.55 3.3 4.6  21.498 16.2 
2007 -2) -2) -3) -3) -3) -2)  25.153 19.0 
2008 -2) -2) -3) -3) -3) < 5.3  25.153 20.5 
2009 < 1.0 < 8.5 < 1.0 < 0.9 < 0.8 < 5.3 < 0.2 24.650 17.9 
2010 < 1.0 < 5.5 0 < 0.5 < 0.8 < 5.3 < 0.2 22.432 17.2 
2011 < 0.68 < 9.5 0 < 0.9 -4) -4) < 0.2 21.759 16.2 
2012 < 0.96 < 9.8 -5) < 1.1 -6) -6) < 2.3 5) 21.759 18.4 
2013 < 0.88 < 9.3 < 1.8 < 0.59 < 0.82 < 2.5 < 3.1 < 0.2 23.065  
2014 < 0.951 < 8.244 < 1.848 < 0.591 < 0.521 < 2.5 < 2.674 < 0.235   

Weights in thousand tonnes. 
1) Prior to 2009, landings corresponding to advice for other rectangles and FU 18 were included with adjacent FUs.  
2) No increase in effort. 
3) Constrain effort to recent levels. 
4) ICES provided advice based on MSY and precautionary scenarios. 
5) No increase in catches. 
6) Reduce catches. 
 
Biology 
 
Nephrops is limited to a muddy habitat, requiring sediment with a silt and clay content of between 10 and 100% to 
excavate its burrows. This means that the distribution of suitable sediment defines the species distribution. Adult 
Nephrops only undertake very small-scale movements (a few 100 m), but larval transfer may occur between separate 
mud patches in some areas. This makes some stocks, particularly those with lower average density, vulnerable to 
localized depletion. Catch rates and composition vary daily and seasonally between different areas and sexes due to 
different emergence patterns and underlying population densities. After the onset of maturity the male Nephrops grows 
faster and attains a larger size than the female. Density limits growth, and Nephrops have a smaller average size on 
grounds with high Nephrops density (>0.7 m−2) than on grounds with low density. Whilst females are carrying their 
eggs their emergence rate from burrows is much reduced. Males are limited in their geographical range for finding 
mates, hence low densities of males can have a significant impact upon stock spawning potential. 
 
Environmental influence on the stock  
 
Temperature and hydrographic factors, particularly during the larval phase, are critical to recruitment success in 
Nephrops. Some stocks in Division VII, such as the FU 15 stock, have well known and understood larval retention 
mechanisms (i.e. Western Irish Sea Gyre). Other stocks, such as the Porcupine Bank stock, have less well understood 
larval retention mechanisms. This results in very different population structure, productivity, and vulnerability to 
fishing. Increasing water temperature leading to shorter larval development times is thought to improve recruitment in 



ICES Advice 2013, Book 5  3 

areas such as the Irish Sea. Increased storminess related to the North Atlantic Oscillation (NAO) has also been linked to 
reduced recruitment and low catch rates several years later on the Porcupine Bank. 
 
Effects of the fisheries on the ecosystem 
 
Trawling for Nephrops results in bycatch and discards of other commercial species, including cod, haddock, whiting, 
hake, monkfish, and megrim. Given that 80 mm is the predominant mesh size used in Nephrops fisheries the resulting 
discard rates of small Nephrops and fish can be high. 
 
The high mud content and soft nature of Nephrops grounds means that trawling readily marks the seabed, trawl marks 
remaining visible for some time. Despite the high intensity of fishing (some areas are impacted >7 times year−1) 
burrowing fauna can be seen re-emerging from freshly trawled grounds, implying that there is some resilience to 
trawling. 
 
The survival rate of discarded trawl-caught Nephrops is highly variable and depends on many factors, including tow 
duration, catch composition, air temperature, and post-capture handling. There are no recent estimates for the fisheries 
in Subarea VII but estimates from studies conducted in other areas range from 20–40 % in Scottish waters (Wileman et 
al., 1999) to 45–65% in the Bay of Biscay (Méhault et al., 2011). Across most of Subarea VII discard survival is 
expected to be relatively low due to lengthy tow durations, volume of catches, prolonged sorting on deck, and relatively 
high density of Nephrops on the seabed. Taking this into account, a discard survival value of 10% is used in most cases. 
In FU 22 a discard survival of 25% is used based on a study by Morizur et al. (1982). In FU 14 discarding is known to 
occur over non-Nephrops habitat and in these cases 0% survival is assumed.  
 
MSY approach for stocks with underwater TV surveys  
 
Most functional units are monitored by underwater TV (UWTV) surveys, in which burrows are counted by means of 
video analysis. For these FUs, MSY reference points for fishing mortality have been evaluated. No precautionary 
reference points have been defined for Nephrops.  
 
Under the ICES MSY approach, exploitation rates likely to generate high long-term yield (and low probability of stock 
overfishing) have been explored and proposed for each functional unit. Owing to the way Nephrops are assessed, it is 
not possible to estimate FMSY directly and hence proxies for FMSY are determined. Three candidates for FMSY proxies are 
F0.1, F35%SpR, and Fmax. There may be strong differences in relative exploitation rates between the sexes for many stocks. 
To account for this, values for each of the candidates have been determined for males and females separately, and for 
the two sexes combined. The appropriate FMSY candidate has been selected for each functional unit independently 
according to the perception of stock resilience, factors affecting recruitment, population density, knowledge of 
biological parameters, and the nature of the fishery (relative exploitation of the sexes and historical harvest rate versus 
stock status). 
 
A decision-making framework based on the table below was used in the selection of preliminary stock-specific FMSY 
proxies. These may be modified following further data exploration and analysis. The combined sex FMSY proxy should 
be considered appropriate provided that the resulting percentage of virgin spawner-per-recruit for males or females does 
not fall below 20%. In such a case a more conservative sex-specific FMSY proxy should be chosen over the combined 
proxy. 
 
  Burrow density (average burrow m−2) 
  Low Medium High 
  < 0.3 0.3–0.8 >0.8 
Observed harvest rate or 
landings compared to 
stock status (historical 
performance) 

>Fmax F35%SpR Fmax Fmax 
Fmax–F0.1 F0.1 F35%SpR Fmax 
< F0.1 F0.1 F0.1 F35%SpR 
Unknown F0.1 F35%SpR F35%SpR 

Stock size estimates Variable F0.1 F0.1 F35%SpR 
Stable F0.1 F35%SpR Fmax 

Knowledge of biological 
parameters 

Poor F0.1 F0.1 F35%SpR 
Good F35%SpR F35%SpR Fmax 

Historical fishery 
Stable spatially and temporally F35%SpR F35%SpR Fmax 
Sporadic F0.1 F0.1 F35%SpR 
Developing F0.1 F35%SpR F35%SpR 
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Preliminary MSY Btrigger reference points were proposed at the lowest abundance observed in the UWTV burrow 
abundance, unless the stock has shown signs of stress at higher abundance (in which case a higher value is used). 
However, the time-series of surveys in Subarea VII are too short for that. For FU 15, where a longer series of survey 
trawl cpue was available; this was used to estimate a preliminary MSY Btrigger. 
 
Additional considerations 
 
The overriding management consideration for these stocks is that management should be at the functional unit rather 
than the ICES subarea/division level. Management at the functional unit level should provide the controls to ensure that 
catch opportunities and effort are compatible and in line with the scale of the resources in each of the stocks defined by 
the functional units.   
 
Current management of Nephrops in Subarea VII (both in terms of TACs and effort) does not provide adequate 
safeguards ensuring that local effort is sufficiently limited to avoid depletion of resources in separate functional units. 
The current situation allows for catches to be taken anywhere in the TAC area and this could imply inappropriate 
harvest rates in some FUs. The “of which” clause applied on the Porcupine Bank since 2011, without other management 
measures, has increased the risk of highgrading and area misreporting in that area.  
 
Landings from the northwest coast of Ireland (FU 18) have previously been treated as a separate functional unit 
although landings have been negligible in recent years and there is no major Nephrops fishery in that area. There are 
also Nephrops catches in other rectangles outside functional units in Subarea VII. There is no information available on 
the trends in the stock or exploitation status for FU 18 and the rectangles outside the FUs (‘other rectangles’) for which 
ICES provides advice.  
 
Landings in Subarea VII in recent years have been well below the TAC due to low uptake by France and Spain, 
whereas the UK and Irish landings are close to the quota. 
 
Regulations and their effects 
 
Landings by some fleets prior to 2007 are thought to have been underreported. The implementation of the ‘Buyers and 
Sellers’ legislation in the UK in 2006 and ‘sales notes’ in Ireland in 2007, coupled with the increased TAC in 2007, is 
thought to have improved the reliability of reported landings data. The transition has been accompanied by a large 
change in reported landings and a significant recent increase in landings per unit effort (lpue) for some countries that 
cannot completely be attributed to changes in the stock.  
 
Data and methods 
  
The assessments and advice for Nephrops stocks in FUs 14 and 15 (Irish Sea), 16 (Porcupine Bank), 17 (Aran 
Grounds), 19 (southeast and southwest coast of Ireland), and 22 (the Smalls) are primarily based on abundance 
estimates from underwater TV (UWTV) surveys together with fishery landings data and estimates of quantities of 
discards (from which dead discards are calculated). Additional indicators of changes in stocks are derived from trends 
in length compositions and sex ratio in the catches, fishery lpue, and (for FUs 15 and 16) trawl survey catch rates.  
 
The advice for FUs 20–21 (Celtic Sea) is the same as last year’s advice and is based on a range of indicators of stock 
trends, including fishery lpue, trawl survey catch rates, size compositions, and sex ratio. This advice applies ICES 
approach to data-limited stocks (stock category 4.1.4).  
 
The advice for FU 18 and ‘other rectangles’ also follows ICES approach to data-limited stocks, and is based on a 20% 
reduction (precautionary buffer) compared to the average landings of the last three years (2010–2012), according to 
category 6.2 (ICES, 2012). No information on discards is available for FU 18 and ‘other rectangles’. Landings from 
‘other rectangles’ are estimated because no Spanish landings have been reported to ICES in 2011 and 2012 for this area. 
Prior to 2011 the Spanish landings represented around one third of the total landings from ‘other rectangles’.   
 
For FUs 14, 15, 16, 17, 19, and 22, the following procedure is adopted for providing assessment and advice based on 
UWTV survey estimates: 
 

• Total population numbers are estimated from the UWTV surveys, including adjustments for a range of biases 
associated with the method. At the benchmark meetings (ICES, 2009, 2013a) it was proposed that the UWTV 
surveys provide abundance estimates for Nephrops of 17 mm carapace length and over. 

• Historical harvest ratios are calculated as the ratio of total dead catch numbers (landings and dead discards) to 
population numbers from the UWTV survey in each year.  

• Recent fishery length compositions (landings and dead discards) are analysed using a length-based assessment 
model to estimate population numbers and fishing mortality-at-length for Nephrops of 17 mm carapace length 
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and over. This method assumes that the length compositions are representative of a population at equilibrium. 
The analysis is done separately for males and females using stock-specific growth and maturity parameters.  

• Yield-per-recruit and spawning biomass-per-recruit curves are derived for male and female Nephrops, based 
on fishery selectivity parameters from the length-based assessment model. The harvest ratios associated with 
potential FMSY proxies (e.g. F0.1, Fmax, F35%SPR) for males, females, and for both sexes combined are computed. 
These are conditional on a fishery selectivity pattern that includes fishing mortality due to landings and dead 
discards of Nephrops in the years covered by the assessment model.    

 
Catch options tables for 2014 are derived for FMSY proxy and other options by applying the appropriate harvest ratios to 
the population numbers estimate from the most recent UWTV survey. This assumes that population numbers remain 
stable in the interim year. Landings are derived from the resultant total catch numbers after multiplying by the recent 
average value for proportion retained and mean weight in the landings.  
 
Uncertainties in assessment and forecast 
 
Preparing for the benchmark of UWTV assessments (ICES, 2009) ICES expert groups have worked to reduce 
uncertainty and increase precision in the interpretation of survey data. Despite these improvements, there remains a 
requirement for expert knowledge in the production of correction factors applied to UWTV abundance estimates.  
  
In the provision of catch options based on the survey estimates additional uncertainties related to mean weight in the 
landings, discard rates, and discard survival also arise. The variability in mean weight and discarding is a key 
uncertainty in the derivation of catch options. The procedure outlined in the benchmarks (ICES, 2009, 2013a) is to use a 
multi-annual average to dampen variability. Improved quality of fishery data and knowledge of growth rates are needed 
for development of analytical assessment models and improvement of MSY reference points. The calculations of 
harvest ratio and reference points F0.1 and Fmax are all based on yield-per-recruit analyses. In addition, important 
assumptions are made on growth, natural mortality, and discard rates in the derivation of reference points. 
 
Sources 
 
ICES. 2009. Report of the Benchmark Workshop on Nephrops (WKNEPH), 2–6 March 2009, Aberdeen, UK. ICES 

CM 2009/ACOM:33.  
ICES. 2012. ICES Implementation of Advice for Data-limited Stocks in 2012 in its 2012 Advice. ICES CM 

2012/ACOM:68. 42 pp. 
ICES. 2013a. Report of the Benchmark Workshop on Nephrops (WKNEPH), 25 February–1 March 2013, Lysekil, 

Sweden. ICES CM 2013/ACOM:45. 
ICES. 2013b. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 8–17 May 2013, Copenhagen, 

Denmark. ICES CM 2013/ACOM:12. 5 pp. 
Méhault, S., Morandeau, F., and Fifas, S. 2011. Discarded Nephrops survival after trawling. Working document for ICES 

Nephrops working group. IFREMER report of project PRESPO. 15 pp. 
Morizur, Y., Charueau A., and Rivoalen, J. J. 1982. Survie des rejets de Nephrops norvegicus dans le Golfe de Gascogne 

et en mer Celtique. ICES CM 1982/B:13 (Note N). 
Wileman, D. A., Sangster, G. I., Breen, M., Ulmestrand, M., Soldal, A. V., and Harris, R. R., 1999. Roundfish and 

Nephrops survival after escape from commercial fishing gear. Final report to European Commission, Brussels, FAIR-
CT95-0753. 
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Figure 5.4.21.2 Nephrops in Subarea VII. Top: Total landings (in tonnes). Bottom: percentage of the total landings by 

functional unit (FU) and from rectangles outside the FUs. Landings from FUs 20–21 and FU 22 are combined 
prior to 1999.  
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Table 5.4.21.2 Nephrops in Subarea VII. ICES estimates of landings (tonnes) from all individual functional units within 
TAC Subarea VII. 
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FU
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O
th
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ut

si
de

 F
U
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Total 
landings 
in ICES 
Subarea 

VII 

1978 961 7296 1744 481           249 10731 
1979 900 8948 2269 452       

 
  237 12806 

1980 730 4578 2925 442       
 

  205 8880 
1981 829 7249 3381 414       

 
  382 12255 

1982 869 9315 4289 210       
 

  234 14917 
1983 763 9448 3426 131     3667 

 
  174 17609 

1984 602 7760 3571 324     3653 
 

  187 16097 
1985 498 6901 3919 207     3599 

 
  194 15318 

1986 671 9978 2591 147     2638 
 

  113 16138 
1987 449 9753 2499 62     3409 

 
  107 16279 

1988 462 8586 2375 828     3165 
 

  140 15556 
1989 401 8128 2115 344   899 4005 

 
  134 16026 

1990 563 8300 1895 519   754 4290 
 

  102 16423 
1991 747 9554 1640 410   1077 3295 

 
  169 16891 

1992 427 7541 2015 372   888 4165 
 

  409 15816 
1993 515 8102 1857 372 10 905 4358 

 
  455 16573 

1994 447 7606 2512 729 126 390 4843 
 

  570 17223 
1995 584 7796 2936 866 26 695 5198 

 
  397 18498 

1996 475 7247 2230 528 46 888 4602 
 

  623 16639 
1997 566 9971 2409 841 15 756 3991 

 
  340 18888 

1998 388 9128 2155 1410 78 827 3819 
 

  514 18320 
1999 624 10786 2290 1140 16 579   1152 1788 322 18697 
2000 567 8370 910 880 9 696   1778 2907 243 16361 
2001 532 7441 1222 913 2 815   1833 2935 368 16062 
2002 577 6793 1327 1154 14 1318   2674 1990 243 16090 
2003 376 7065 908 933 16 1239   2953 2050 186 15726 
2004 472 7270 1526 525 22 1074   2443 1827 161 15320 
2005 570 6554 2315 778 15 711   2469 2425 180 16017 
2006 628 7561 2120 637 14 741   2523 1752 270 16246 
2007 959 8491 2186 913 3 957   2419 2881 206 19015 
2008 681 10508 1000 1057 1 866   2980 3114 322 20529 
2009 708 9198 825 625 10 833   3145 2245 316 17905 
2010 583 8963 917 1000 7 722   1793 2708 359 17052 
2011 561 10162 1205 600 13 608   1237 1617 149 16152 
2012 530 10527 1260 1135 28 770   1189 2633 325 18397 

Average 606 8368 2136 639 24 834 3919 2185 2348 274 16213 

*Landings from FUs 20–21 and FU 22 are combined prior to 1999. 
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Table 5.4.21.3 Nephrops in Subarea VII. Landings by country for FU 18. 

Year Ireland UK Total 
1993 9 1 10 
1994 124 2 126 
1995 24 2 26 
1996 46 1 46 
1997 13 2 15 
1998 77 1 78 
1999 15 0 16 
2000 9 0 9 
2001 2 0 2 
2002 14 0 14 
2003 16 0 16 
2004 22 0 22 
2005 15 0 15 
2006 14 0 14 
2007 3 0 3 
2008 1 0 1 
2009 10 0 10 
2010 7 

 
7 

2011 13 0 13 
2012 28 

 
28 
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Table 5.4.21.4 Nephrops in Subarea VII. Landings by country for other rectangle outside functional units but within ICES 
Subarea VII. 

 
Year France Ireland Spain UK UK E&W UK NI UK SCO Belgium Total 

1976       0         0 
1977   

  
1 

    
1 

1978   
 

249 0 
    

249 
1979   

 
237 0 

    
237 

1980   
 

205 0 
    

205 
1981   

 
382 0 

    
382 

1982   
 

228 6 
    

234 
1983   

 
168 6 

    
174 

1984   
 

186 1 
    

187 
1985   

 
151 43 

    
194 

1986   
 

80 33 
    

113 
1987   

 
58 49 

    
107 

1988   
 

62 78 
    

140 
1989   

 
88 46 

    
134 

1990   
 

87 15 
    

102 
1991   

 
131 38 

    
169 

1992   
 

317 92 
    

409 
1993   62 323 70 

    
455 

1994   220 260 90 
    

570 
1995   100 188 109 

    
397 

1996   96 404 123 
    

623 
1997   112 81 147 

    
340 

1998   145 166 203 
    

514 
1999 51 136 88 47 

    
322 

2000 41 65 107 31 
    

243 
2001 26 104 217 21 

    
368 

2002 17 119 87 19 
    

243 
2003 0 152 34 

     
186 

2004 0 88 61 12 
    

161 
2005 0 125 50 5 

    
180 

2006 0 140 26 9 16 78 
  

270 
2007 0 89 23 3 33 57 

  
206 

2008 0 76 24 4 49 170 
  

322 
2009 0 29 209 

 
29 49 

  
316 

2010 0 120 155 
 

22 53 9 
 

359 
2011   92 39* 

   
17 

 
149 

2012 1 194 92** 
 

7 30 
 

1 325 

*Estimates based on the average percentage in 2010 and 2012. 
** From STECF database. 



<<
  /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


