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Özet: Trol ve uzatma ağları ile İzmir körfezinden yakalanan dil (Solea solea) balığının yaşama yüzdesi; kültür şartlarına 
adaptasyonu ve beslenme davranışı. Bu araştırmada, doğal ortamdan yakalanan dil balığının (Solea solea), kültür şartlarına 
adaptasyonu ve beslenme davranışı incelenmiştir. Dil balıkları, 2007 Mart-Nisan döneminde, İzmir Körfezi’nden trol ve uzatma 
ağlarıyla yakalanmıştır. 270 adet dil balığının ön adaptasyonu sırasında, ilk beş gün boyunca, karanlık ortamda antibiyotik (100 ppm 
fruzolidon ilavesi, 60 dak/gün) uygulaması gerçekleştirilmiştir. Kültür şartlarında ilk besleme için, kalamar (Loligo vulgaris), boru 
kurdu (Diopatra neopolitana), kara midye (Mytilus galloprovincialis), sülünes (Solen marginatus), istiridye (Ostrea edulis), japon 
şapkası (Patella spp.), deniz salyangozu (Monodonta turbinata) ve taze sardalya (Sardina pilchardus) kullanılmıştır. Dil balıkları 0-2 
gün içinde beslenmeye başlamıştır ve boru kurdu, en çok tercih ettikleri tür olmuştur. Bir aylık adaptasyon dönemi sonunda, uzatma 
ağlarıyla yakalanan dil balıklarının yaşama oranının (%58), trol ile yakalananların yaşama oranından (%29) önemli düzeyde yüksek 
bulunmuştur (p <0.05). 
 
Anahtar Kelimeler: Dil, yaşama yüzdesi, adaptasyon, beslenme davranışı. 
 
Abstract: Adaptation to culture conditions and feeding behaviour of common sole (Solea solea), which caught from natural 
environment, were investigated in this research. Soles were captured in March-April 2007 period from Izmir Bay by trawl and gill 
nets. During preliminary adaptation of totally 270 soles, antibiotic treatment (furozolidon added 100 ppm for 60 min./day) was 
applied for first five days in dark environment. In culture conditions, squid (Loligo vulgaris), long-yawed plume worm (Diopatra 
neopolitana), mediterranean mussel (Mytilus galloprovincialis), razor clam (Solen marginatus), oyster (Ostrea edulis), patella 
(Patella spp.), sea snail (Monodonta turbinata) and fresh sardine (Sardine pilchardus) were used for first feeding. Soles started to 
feed in 0-2 days and long-yawed plume worm was the most preferred species. After adaptation period of one month, the survival 
rate (58%) of soles which were caught using gill nets was found out significantly higher than the survival rate (29%) of soles which 
were caught using trawl (p <0.05). 
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Introduction 
 
The common sole (Solea solea, L. 1758) is an interesting new 
species for marine aquaculture in Europe as it is a high valued 
species with large market (Schram et al., 2006, Bernardino 
2000, Barbato and Corbari 1995, Palazzi et al., 2006, Gilliers 
et al., 2006, Brown 2002). Solea solea and Solea 
senegalensis are two common soles of Atlantic and 
Mediterranean area, and they have been used as alternative 
species in marine aquaculture (Dinis and Reis 1995, Dinis et 
al., 1996, 1999, Bernardino 2000, Yufera et al., 1999, Imsland 
et al., 2003). The common sole is one of the teleost flatfish 
and belongs to the family Soleidae (Dinis and Reis 1995, 
Mengi 1971, Turkmen 2003). In Turkiye, its geographical 
range extends from West Black Sea to East Mediterranean 
Sea, including the Sea of The Marmara (Basusta et al., 2002, 
Mengi 1971, Hossucu 1992, Turkmen 2003). This species is 
distinguished by right side located eyes, flattened body by 
both sides and dorsal and anal fins surrounding body. It 

habitats on sandy and muddy bottom and can reach depths of 
up to 100 m (Kruuk 1963, Mengi 1971, Hossucu 1992, Nasir 
and Poxton 2001).  

Common sole is a nocturnal and olfactory feeder, 
spending the day buried in bottoms with sediment. The side 
without eye of sole has many sensory organs to facilitate prey 
detection (Lagardére 1987). It feeds on bottom fish, 
crustaceans and bivalves (Mengi 1971, Whitehead et al., 
1986, Lagardére 1987, Hossucu 1992, Dinis and Reis 1995, 
Dinis et al., 1999, Reig et al., 2003). Extreme and optimal 
water temperatures and salinity for common sole is 1 ºC and 
for ‰ 5 for minimum; 30 ºC and ‰70 for maximum and 18 – 
20 ºC and ‰ 35 for optimum respectively (Hossucu 1992). 
Studies on stomach contents of Solea solea displayed a 
dominance of Polychaetes but some Amphipods, Copepods 
and Isopods were also identified. The results of Dinis and Reis 
(1995) based on the work of Fluchter and Trommsdorf (1974), 
showed the importance of Polychaetes in the feeding regime 
in captivity of Solea solea.  
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There are few data on the adaptation to culture 
conditions and feeding behaviour of this species in 
aquaculture of Turkey. One of the main requirements for 
appropriate culture and management procedures for the 
broodstock is complete control transportation and adaptation 
(Billard et al., 1981, Pickering 1993, Bromage and Roberts 
1995, Basaran and Samsun 2004). The physical injury and 
physiological stress of capturing, handling, injecting and 
holding brood fish can individually and collectively have 
negative effects on adaptation, feeding and spawning success 
(Basaran et al., 1999, Basaran and Samsun 2004). This study 
has investigated the survival rates of common sole captured 
by trawl and gill nets, conditions of transportation to culture 
environment, and feeding behaviour at culture conditions.  
 
Materials and Methods 
 
Experimental fish were captured by trawl and gill nets from 
similar depths in Izmir Bay by small commercial fishing boats 
for traditional fishing and marine research boat of Ege 
University Fisheries Faculty for trawl operation in March and 
April 2007. Fishing operations with gill nets were 
accomplished at nights; and trawl operations were achieved 
with towing speed as ranged from 1.2 to 1.5 knot.hour-1. 

Fish captured by trawl operations were placed in dark 
300 l. polyester tank which was aerated. For reducing stress, 
anesthesia treatment (2-fenoxyetanol, 50 ppm) was carried 
out in transportation tank (Basaran et al., 1999). Fish captured 
by gill nets were transported in 20 l. thermal isolated tank with 
continuous water exchange and circulation. After each fishing 
operation, only live fish were transferred to the shore and total 
length and total weight of all fish were measured.  

On shore, all of the live fish were taken into two separate 
4 m3 square-shape (1.8x1.8x1.3 m) polyester tanks for 
preliminary adaptation. 20% per hour water exchange was 
supplied and during this preliminary adaptation period, 
antibiotic treatment (furozolidon, 100 ppm, 60 minutes.day-1) 
was carried out for five days to avoid probable infections 
originating from fishing operations injuries in dark 
environment. During the first five days, fish were kept in dark 
conditions and after this period, light intensities in tanks were 
fixed 30 lux. During this 10 days preliminary adaptation period, 
water temperature and salinity were fixed 13±1ºC and 38‰ 
respectively.  

In order to determine the preference and the first 
reaction of the fish to the different diets, eight different diets 
were introduced to the adaptation tanks. These diets included 
squid (Loligo vulgaris), long-yawed plume worm (Diopatra 
neopolitana), mediterranean mussel (Mytilus galloprovincialis), 
razor clam (Solen marginatus), oyster (Ostrea edulis), patella 
(Patella spp.), sea snail (Monodonta turbinata) and fresh 
sardine (Sardina pilchardus). Consumption of foods was 
checked following 10 days after the first feeding and 
diminishing foods were replenished and recorded. 
Mediterranean mussel, oyster, patella and sea snail were 
obtained from shallow waters around the facility; and squid, 
long-yawed plume worm, razor clam and sardine were 
obtained freshly from fish market.  

Total length (cm) and total weight (g) of captured soles 
were measured and descriptive statistics were determined. 
Relation between length and weight of fish were expressed 
with power regression graphic, equation, and correlation 
coefficient. Significant test of survival rates between two 
groups was used by Z-test (Zar 1996). All statistical analyses 
were performed using the Statistical Package for Social 
Sciences (SPSS 9.0) and significance was accepted at p = 
0.05. 
 
Results 
 
Both large and small 270 individuals were obtained from 
nature in March and April 2007. Most of these fish were 
captured by gill nets and the rest by trawl nets. 16 fish were 
captured with 5 operations in March and 8 fish were captured 
with 4 operations in April by trawl; 103 fish were captured with 
22 operations in March and 143 fish were captured with 30 
operations in April by gill nets. In these operation periods, 
seawater temperatures were ranged from 14 to 16 ºC in 
March and ranged from 16 to 18 ºC in April. 

Common sole captured by both two fishing methods, 
were stocked in dark culture environment to start preliminary 
adaptation. The number of dead fish obtained by two different 
fishing equipment was recorded daily and survival rates were 
determined (Table 1.). After one month of adaptation period, 7 
of 24 and 144 of 246 individuals were alive captured by trawl 
and gill nets respectively. The survival rate (58%) of fish 
captured by gill nets was found higher than survival rate (29%) 
of fish captured by trawl (p<0.05, Z-test). 

 
Table 1. Survival rates of sole, caught by two different fishing methods, throughout one month of culture conditions. 
 

Fishing 
March April Total of Fishing 

Operations 
Average 

Survival Rate 
(%) 

Number of Fishing 
Operations Survival Rate (%) Number of Fishing 

Operations 
Survival Rate 

(%) 
Trawl  5 25a 4 37.5a 9 29c 

Gill Nets 22 63b 30 55b 52 58c 

 
Data in the same column and groups with the same 

small letter in the superscription are different (Z-test, p<0.05) 
between trawl fishing and gill nets fishing. 

Data in the same raw and groups with the same small 
letter in the superscription are similar (Z-test, p>0.05) between 

two months. 
However the survival rates were stated with total of all 

captured 270 fish, 172 of them were used to declare 
descriptive statistics. When dead fish were not realized for a 
few days on the bottom of tank, their shape and dimensions 



Başaran et al. / E.Ü. Su Ürünleri Dergisi 25 (1): 57–61 59 

could change by the time, therefore they were not measured. 
Fish which were believed to have done no fault on measuring 
were considered for descriptive statistics. Average weights 
and lengths of fish were determined 196.68±8.28 g. and 
27.89±0.32 cm. respectively.  

The power regression graphic of length and weight 
relation of all fish is presented in Figure 1. Total weight-length 
power regression equation and correlation coefficient of all 
fish were found as W= 0,0025L3,3631 and r = 0.98 respectively. 
A positive allometric relation was found between total weight 
and total length. 

During the feeding studies, it was observed that the 
common sole prefer long-yawed plume worm over 

Mediterranean mussel and razor clam. They started to feed on 
second day of the captivity and they usually fed at nights. First 
preference of broodstock in 8 different food was long-yawed 
plume worm and they started to consume Mediterranean 
mussel and razor clam on third day; fresh sardine, oyster, 
patella and sea snail on fourth day and squid on tenth day 
(Table 2). 

It is determined that long-yawed plume worm, 
Mediterranean mussel and razor clam as food for sole could 
be beneficial to increase the success of adaptation to culture 
conditions. Also, fresh fish and other mollusk species can be 
used. 

 
Table 2. The preference of sole in the different food variety. 
 

Species used for food Days 
1 2 3 4 5 6 7 8 9 10 

long-yawed plume worm (Diopatra neopolitana) x x x x x x x x x x 
Razor Clam (Solen marginatus)   x x x x x x x x 
Mediterranean Mussel (Mytilus galloprovincialis)   x x x x x x x x 
Oyster (Ostrea edulis)    x x x x x x x 
Patella (Patella spp.,)    x x x x x x x 
Squid (Loligo vulgaris)          x 
Sea Snail (Monodonta turbinata)    x x x x x x x 
fresh sardine (Sardina pilchardus)    x x x x x x x 
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Figure 1. Relation between total weight and total length of all fish (n=172). 
 
Discussion  
 
Many researchers have studied different fishing methods for 
supplying healthy broodstock before they start to produce the 
larval fish (Dinis and Reis 1995, Kentouri et al., 1995, Basaran 
et al., 1999, Basaran and Samsun 2004). Adaptation success 
of broodstock sole in captivity affects directly high quality and 
quantity of egg production (Dinis and Reis 1995, Hossucu 
1992, Imsland et al., 2003). In Turkiye, the gill net is the most 
commonly used fishing gear on all sea costs.  

Positive allometric growth was observed for all fish 

(♂+♀) in this study. A high correlation was found between 
total length and total weight. Similar results have been 
reported by Hossucu (1992) and Hossucu et al. (1999) in İzmir 
Bay. In contrast to a maximum total length of 39.50 cm 
observed in our study, Quero et al. (1986) measured 70 cm as 
the total length for this species. The sole of large sizes are 
rarely catch due to the over exploitation of sole in İzmir Bay 
(Hossucu et al., 1999). 

From the result of this study, the highest survival rate of 
sole caught by gill nets was found 58%. Although mortality of 
sole caught by trawl is reported to be 50% (Devauchelle et al., 



60 Başaran et al. / E.Ü. Su Ürünleri Dergisi 25 (1): 57–61 

1987), in our study result show that mortality caught by trawl 
was determined 71%. This difference may arise from the 
duration of fishing operation, fishing season and the 
conditions of transportation. During the transportation of the 
fish to the culture systems, anesthetics and antibiotics are 
used by many workers in order to reduce stress and to treat 
the injuries which cause mortality in fish (Dinis 1992, Kentouri 
et al., 1995, Basaran and Samsun 2004). It was found that 
extreme mucous secreting of common sole was seen in 
transfer to on shore after the capturing. Applying of 2-
phenoxyethanol (50 ppm) during transfer for 2–4 hours was 
not found to be negative effect and antibiotic (furozolidone) 
treatment provided good results in the hemorrhagic areas of 
the fish during the transportation (20-50 ppm) and adaptation 
(100 ppm, 60 minutes.day-1) trials. Similar results were found 
by Basaran and Samsun (2004) in the adaptation study of 
turbot. The survival rate (58%) of fish captured by gill nets was 
found higher than survival rate (29%) of fish captured by trawl 
(p<0.05, Z-test).  

Good adaptation and appropriate food regime seem to 
be prior condition for a correct broodstock management and 
the obtaining of natural spawning with good quality eggs. 
Many authors agree in describing a trophic profile for S. solea 
mainly composed of polichaeta and molluscs (Braber and 
Groot 1973, Reig et al., 2003), as well as crustaceans 
(Molinero and Flos 1991, 1992). In the present study, it was 
found that sole must feed with long-yawed plume worm for the 
first feeding to obtain good adaptation success to culture 
conditions and similarly, same results were reported by Dinis 
(1999) named the “Polychaetes effect”. It is well known that 
sole has a nocturnal feeding ability and they remain inactive in 
the sand the whole day (Appelbaum and Schemmel 1983, 
Harvey 1996, Kruuk 1963). Although the time of feeding was 
not the main objectives of the study, giving time of the diets for 
first feeding of sole in the culture should be taken 
consideration close to night time. If the diets were given into 
the tank in the morning, they could have potential to lose 
freshness and attractiveness until the night period. Present 
study showed that first feeding behaviour has only taken place 
during the night in the culture conditions.  

In conclusion, the current results showed that fishing 
operation with gill nets was an effective and reliable way for 
the adaptation to culture conditions of sole. During the 
transportation and adaptation, antibiotic treatment (20-50 ppm 
and 100 ppm, 60 min.day-1, respectively) has positive effects 
to supply better acclimation conditions. Choosing of first diet 
for intake the culture tank was the most important character 
for adaptation success and feeding time also was important to 
increase the performance.  
 
Acknowledgements 
 
We would like to thank Orhan Kilic for providing the experimental facilities, 
and Dr. Mesut Onen, Dr. Oguz Ucal, Dr. Osman Ozden and Taner Ciger for 
discussion on background information. This work was funded by KILIÇ 
Groups of Company. 
 

References 
 
Appelbaum, S., C. H. Schemmel. 1983. Dermal sense organs and their 

significance in the feeding behaviour of common sole, Solea vulgaris. 
Mar. Ecol. Prog. Ser., 13, 29-36. 

Barbato, F., L.Corbari. 1995. New species in Italy. In: Proceedings of the 
Seminar of the CIHEAM. pp. 123–128. 

Basaran, F., S. Saka, K. Firat, O. Ozden and A. Guntal. 1999. The 
preliminarly study on transfer and adaptation of turbot (Scopthalmus 
maeoticus, P.1811) and flounder species (Platichthys flesus luscus, 
L.1758), (in Turkish). Journal of Fisheries and Aquatic Science, 16, 301–
307. 

Basaran, F., N. Samsun. 2004. Survival rates of black sea turbot (Psetta 
maxima maeotica, L.1758) broodstock captured by gill nets from different 
depths and and their adaptation culture conditions. Aquaculture 
International, 12, 321–331. 

Basusta, N., M. Kumlu, M. E. Gokce and M. Gocer. 2002. Seasonal change 
and productivity index of species by trawled in Yumurtalık Bay, (in 
Turkish). Ege University, Journal of Fisheries & Aquatic Sciences, 19, 
29–34.  

Bernardino, F. N. V. 2000. Review of aquaculture development in Portugal. J. 
Appl. Ichthyol., 16, 196–199. 

Billard, R., C. Bry and C. Gillet. 1981. Stress, environmental and reproduction 
in teleost fish. In: Pickering, A. D. (ed.), Stress and Fish. Vol. 4. 
Academic Press Inc., pp. 185–201. 

Braber, L., S. J. de Groot. 1973. The food of five flatfishes species 
(Pleuronectiformes) in the Southern North Sea. Neth. J. Sea Res., 6, 
163-172.  

Bromage, N. R., R. J. Roberts. 1995. Broodstock management and seed 
quality – general considerations. In: Broodstock Management and Egg 
and Larval Quality. Blackwell Science, Oxford. pp. 1–25. 

Brown, N. 2002. Flatfish Farming Systems in Atlantic Region. In: Reviews in 
Fisheries Science, 10, 403–419. 

Devauchelle, N., J. C. Alexandre and Y. N.&Letty. 1987. Spawning of sole 
(Solea solea) in captivity. Aquaculture, 66, 125–147. 

Dinis, M. T. 1992. Aspects of the potential of Solea senegalensis Kaup for 
aquaculture: larval rearing and weaning to artificial diets. Aquacult. Fish. 
Manag., 23, 515–520.  

Dinis, M. T., J. Reis. 1995. Culture of Solea spp. In: Marine Aquaculture 
Finfish Species Diversification= Diversification des espéces de poisons 
en aquaculture marine, CIHEAM-IAMZ, Zaragoza, pp. 9–19. 

Dinis, M. T., J. Reis and I. Arrobas. 1996. Evaluation of the farming potential 
for Solea senegalensis Kaup, a new species for aquaculture in the 
Mediterranean area. Book of Abstracts World Aquaculture 96, Bangkok. 
pp. 107–109. 

Dinis, M. T., L. Ribeiro, F. Soares and C. Sarasquete. 1999. A review on the 
cultivation potential of Solea senegalensis in Spain and in Portugal. 
Aquaculture, 176, 27–38. 

Fluchter, J., H. Trommsdorf. 1974. Nutritive stimulation of spawning in 
common sole (Solea solea L.). Ber. Dt wiss. Kommn. Meeresforsch, 23, 
352–359.  

Gilliers, C., O. Le Pape, Y. Désaunay, J-P. Bergeron, N. Schreiber, D. 
Guerault and R. Amara. 2006. Growth and condition of juvenile sole 
(Solea solea L.) as indicators of habitat quality in coastal and estuarine 
nurseries in the Bay of Biscay with a focus on sites exposed to the Erika 
oil spill. Oceanography of the Bay of Biscay, Scientia Marina. 70S1, pp. 
183–192. 

Harvey, R. 1996. The olfactory epithelium in plaice (Pleuronectes platessa) 
and sole (Solea solea), two flatfish with contrasting feeding behaviour. J. 
Mar. Biol. Assoc. UK 76, pp. 127-139. 

Hossucu, B. 1992. Research on the distribution and biological features of sole 
(Solea solea L.) in Izmir Bay, (in Turkish). E. Ü. Su Ürünleri Dergisi, 9, 
124–132. 

Hossucu, B., M. Kaya and E. Taşkavak. 1999. An investigation of growth 
parameters and otolith-total length relationship of Solea solea (l., 1758) 
(Pisces: Soleidae) in İzmir Bay. Israel Journal of Zoology, 45, 277-287. 

Imsland, A. K., A. Foss, L. E. C. Conceiçao, M. T. Dinis, D. Delbare, E. 
Schram, A. Kamstra, P. Rema and P. White. 2003. A review of the 
culture potential of Solea solea and S. senegalensis. Reviews in Fish 
Biology and Fisheries, 13, 379–407. 



Başaran et al. / E.Ü. Su Ürünleri Dergisi 25 (1): 57–61 61 

Kentouri, M., N. Papandroulakis, M. Pavlides and P. Divanach. 1995. Culture 
of the red porgy, Pagrus pagrus, in Crete. Present knowledge, problems 
and perspectives. In: Marine Aquaculture Finfish Species Diversification 
= Diversification des especes de poissons en aquaculture marine. 
CIHEAM-IAMZ, Zaragoza, pp. 65–78. 

Kruuk, H. 1963. Diurnal periodicity in the activity of common sole, Solea 
vulgaris Quensel. Netherlands Journal of Sea Research, 2, 1–28. 

Lagardére, J. P. 1987. Feeding ecology and daily food consumption of 
common sole, Solea vulgaris Quensel, juveniles on the French Atlantic 
coast. Journal of Fish Biology, 30, 91–104. 

Mengi, T. 1971. Flatfish and their population in Turkish Seas. Istanbul 
University, (in Turkish). The Bulletin of Science Faculty. B (1–2), pp. 53–
70. 

Molinero, A., R. Flos. 1991. Influence of sex and age on the feeding habits of 
the common sole Solea solea. Mar. Biol., 111, 493–501.  

Molinero, A., R. Flos. 1992. Influence of season on the feeding habits of the 
common sole Solea solea. Mar. Biol., 113, 499-507.  

Nasir, N. A., M. G. Poxton. 2001. Substratum Preferences of Juvenile Flat 
fish. Aquaculture Associates International, 25, 109–117. 

Palazzi, R., J. Richard, G. Bozzato and L. Zanella. 2006. Larval and juvenile 
rearing of common sole (Solea solea L.) in the Northen Adriatic (Italy). 
Aquaculture, 255, 495–506. 

Pickering, A. D. 1993. Husbandary and stress. In: Muir, J. F. and Roberts, R. 

J. (eds.). Recent Advantages in Aquaculture IV. Institute of Aquaculture, 
Blackwell Scientific Publications, Cambridge, pp. 155–170. 

Quero, J.C., M. Desoutter and F. Lagardere. 1986. Soleidae. In: Whitehead, 
P.J.P, Bouchot, M.L,Hureau, J.C., Nielsen, J., and Tortonese, E., eds., 
Fishes of the North-Eastern Atlantic and the Mediterranean, UNESCO, 
2,1322-1323. 

Reig, L., M. Ginovart and R. Flos. 2003. Modification of the feeding behaviour 
of sole (Solea solea) through the addition of a commercial flavour as an 
alternative to betaine. Aquatic Living Resources, 16, 370–379. 

Schram, E., J. W. Van der Heul, A. Kamstra and M. C. J. Verdegem. 2006. 
Stocking density-dependent growth of Dover sole (Solea solea). 
Aquaculture, 252, 339–347. 

Turkmen, M. 2003. Investigations of Some Population Parameters of 
Common Sole, Solea solea (L., 1758) from Iskenderun Bay. Turk J. Vet. 
Anim., 27, 317–323.  

Whitehead, P. J. P., Bauchot, M. L., Hureau, J. C., Nielsen, J. and E. 
Tortonese. 1986. Fishes of North-eastern Atlantic and The 
Mediterranean. UNESCO. Vol. 3, pp. 1287–1293. 

Yufera, M., G. Parra, R. Santiago and M. Carrascosa. 1999. Growth, carbon, 
nitrogen and caloric content of Solea senegalensis (Pisces: Soleidae) 
from egg fertilization to metamorphosis. Marine Biology, 134, 43–49. 

Zar, J. H. 1996. Biostatistical Analysis. Prentice Hall, London, pp. 662. 

 



<<
  /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


