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Octopus aquaculture is currently restricted to ongrowing of sub-adult to commercial size 
because culture of paralarvae remains a bottleneck. In most countries, commercial 
ongrowing rely upon existing pot fisheries for octopuses for obtaining their specimens. In 
the Azores, such fishery does not exist and effective methods of harvest are required if 
farming is to be implemented. In this study, we investigated the potential of obtaining sub-
adult octopuses on the coast of Faial Island, Azores. Two sets of traps (n=30) consisting of 
3 PVC tubes within cement blocks were set-up on two different substrates; soft sediment 
(Pedro Miguel) and rocky-sand (Pasteleiro) at depth varying between 10 and 30 metres. 
From June to August 2006, 11 hauls per site were performed. A total of 191 octopuses 
(from 1.1 to 989 g; average = 135.3 g) were captured. Catches in the soft sediment site were 
significantly higher than in the other location (CPUE: mean ± SD: 0.33 ± 0.17 vs. 0.15 ± 
0.17 octopus trap-1 hour-1*100). The catch was initially dominated by octopus of 300-400 g 
but as fishing continued, this size classes disappeared and was replaced by smaller 
individuals. As a result, half of the catch at both sites (51.8%) was composed of specimens 
with a weight equal or inferior to 50 grams. The occurrence of summer recruitment event 
combined with a natural displacement of larger individuals into deeper waters is most 
probably responsible for this pattern. Our results showed that in shallow water and during 
this period of the year, individuals inferior to 50 grams are far more abundant than larger 
octopuses and should be the target size class for ongrowing activities.  

Key words: aquaculture, catch, rocky-sediment, soft-sediment, traps, tubes 

Christopher K. Pham (e-mail: phamchristopher@uac.pt) & Eduardo Isidro, Center of 
Institute of Marine Research (IMAR), Departamento de Oceanografia e Pescas, 
Universidade dos Açores. PT-9901-862 Horta, Açores, Portugal. 

INTRODUCTION 

The contribution of aquaculture towards total 
seafood production is increasing rapidly, 
becoming a significant economic activity for 
many nations (Soto 2008). Throughout its wide 
distribution, the common octopus, Octopus 
vulgaris (Cuvier 1797) is a highly valued protein 
source (Hastie et al. 2009). In the Azores, O. 
vulgaris is harvested on a small scale (Carreira et 
al. 2002) and mariculture could represent locally 
an additional source of octopuses. Although 
cephalopods are increasingly being exploited, 

cephalopod mariculture remains poorly developed 
when compared to other molluscs (Boyle & 
Rodhouse 2005). For octopods, this can be 
attributed principally to the difficulty in rearing 
early life stages (Iglesias et al. 2007). Within the 
cephalopods, two general developmental stra-
tegies exists (reviewed by Boletzky 1981): (i) the 
production of a few large telolecithal eggs resul-
ting in large, adult-like benthic hatchlings (e.g. 
cuttlefish and in some octopuses) and (ii) the 
production of a high number of small, less yolky 
eggs generating small planktonic juveniles (e.g. 
loliginids, sepiolids and octopuses), termed 
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paralarvae (Young & Harman 1988). Octopus 
vulgaris falls into the latter category, going 
through a planktonic stage of 20 to 35 days, 
depending on water temperature (Villanueva et al. 
1995). Despite the high number of attributes for 
mariculture (e.g. fast growth, high fecundity, high 
food conversion ratio, etc.), large-scale farming 
of O. vulgaris has been strongly constrained by 
high mortality rates during the paralarval phase 
(Iglesias et al. 2007).  
    At present, the few companies producing 
octopuses are relying upon pot fisheries for 
obtaining sub-adults, subsequently grown in 
cages (Vaz-Pires et al. 2004). Although, in the 
Azores, such fisheries could be developed 
(Carreira & Gonçalves 2008), octopuses are 
currently caught mostly with spears by 
snorkelling divers with no by-catch of small 
individuals (Gonçalves et al. 2002). As a result, 
octopus farming could only be possible if a cheap 
and effective method of obtaining small 
specimens can be developed. Trap fishing for 
octopuses is successfully performed in many 
places (e.g. Portugal [Cunha & Moreno 1994]; 
Spain [Guerra 1981; 1997]; Canary Islands 
[Hérnandez-García et al. 1998]; California [Ras-
mussen 1997]). In the Azores, an experimental 
fishery using Japanese baited pots suggested that 
octopus of commercial size can be efficiently 
harvested and that CPUE is higher at shallowest 
depth (Carreira & Gonçalves 2008). The present 
study was conducted to evaluate whether small 
octopuses (300-400 g) could be harvested for 
commercial ongrowing using simple un-baited 
traps capable of capturing individuals of various 
sizes. We focused on maintaining a regular 
fishing pressure within two areas (of different 
substrate type) close to the harbour in shallow 
depths and assess their potential for octopus 
supply.   

MATERIAL AND METHODS 

The gear designed to harvest juvenile octopuses 
consisted of 30 cement traps (Fig. 1), placed 20 
metres away from each other and buoyed at each 
end. Three PVC tubes of various diameters (70; 
45 and 35 mm) were present on each trap and 
served as shelter for the octopus.   

 
Fig. 1. Trap deployed to catch juvenile common 
octopus O. vulgaris, on the coast of Faial, Azores. PVC 
pipes of three different diameters were offered as 
shelter (70, 45 and 35 mm).  

FISHING SITES 
Harvesting effort (11 trips) was conducted 
between June and August 2006 in two sites on the 
coast of Faial, Azores. The first site (Pedro 
Miguel), is located on the east side of the island. 
At this location, the gear was systematically 
deployed on a soft sediment bottom, approx-
imately 200 metres from a rocky shore, at a depth 
varying between 6 to 18 metres. The second site 
(Pasteleiro) is located on the south side of the 
island. Here, the gear was deployed on rocks yet 
with occasional small sandy patches (rocky-sand) 
at depths varying between 12 and 25 meters. 
    Across this location, practical problems arose 
because traps got caught amongst rocks and 
subsequently lost when hauled up (n=13). Traps 
were also lost in Pedro Miguel but less frequently 
(n=7). Gear soaking time was constrained by 
weather conditions and varied from 4 to 17 days. 
Soaking time for each trip was the same among 
sites.  
 
BIOLOGICAL SAMPLING 
Each trap was brought onboard and whenever an 
octopus was present, the position of the tube and 
trap number were recorded. Each octopus was 
placed into separate closed containers lowered 
into a tank previously filled with seawater. On 
arrival to the laboratory, each octopus was then 
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anaesthetised with a solution of MgCl (7.5%) 
diluted in seawater (1:1 ratio) (Messenger et al. 
1985). This method was successful since it never 
resulted in mortality and allowed good mani-
pulation of the animals. Each animal was weighed 
(total weight, TW, 0.1 g) and its mantle measured 
(dorsal mantle length, DML, 0.1 mm). The sex 
was determined in each specimen through the 
examination of the third right arm, which is 
shorter in males, with a round suckerless tip 
(hectocotylus), and usually presents a number of 
enlarged suckers when the octopus is fully 
mature. Growth rates were subsequently 
monitored in the laboratory using the same 
anaesthetic (Pham & Isidro 2009).    
 
DATA ANALYSIS 
For all fishing trips, the following indices were 
calculated:  
 
1. Catch rate (defined as the number of octopus 
caught per number of pots): 

 
(no. of octopuses / no. of traps) x 100 

 
2. The catch per unit effort:   
 

(Total Number of Octopus / n° of traps) x 100 
 
For comparing two samples, a two sample t-test 
was performed since all assumptions were 
constantly met (normality and homogeneity of 
variances). Normality was tested using Anderson-
Darling normality test whilst homogeneity of 
variances was estimated by performing a 
Levene’s test (Zar 1996). Sex ratio was analyzed 
and differences tested using the Chi-square test. 
All statistical analyses were done with Minitab 
version 13.0 software (Minitab Inc). 

RESULTS 

SITE DIFFERENCE AND CATCH COMPOSITION 
Over the 3 months period, a total of 191 
octopuses (ranging from 1 to 989 g, TW) were 
caught. A summary of the catches at both sites is 
presented in Table 1. The number of octopuses 
caught in soft sediments (Pedro Miguel) was 
twice the amount captured at the rocky-sand site 

(Pasteleiro) and the mean CPUE in soft sediment 
was significantly different from the rocky-sand    
(t = 2.36; p<0.05). In the rocky-sand location, the 
CPUE was far more variable, when compared to 
the soft sediments.  
    The weight frequency of the octopuses caught 
at both sites is presented Figure 2. In total, half of 
the octopuses caught weighted less than 50 g. Sex 
ratio was not significantly different from 1:1 for 
both areas (P>0.05). 

 

 
Fig. 2. Weight (g) frequency of common octopus 
Octopus vulgaris, caught at two different sites: a.) Soft 
sediment (Pedro Miguel) and b.) Rocky-sand 
(Pasteleiro). 

 
In Pedro Miguel (soft sediment), there was a 
decrease in mean octopus weight with number of 
fishing trip (Pearson correlation coefficient =       
-0.305; p<0.05).  In June, catches were dominated 
by octopuses larger than 150 g whereas in July 
and August, larger octopuses became scarce and 
the bulk of the catch was dominated by specimens

a) Soft sediment (Pedro Miguel) 

b) Rocky sand (Pasteleiro) 
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Table 1. Summary of the experimental harvesting of the common octopus O. vulgaris, on soft sediment 
(Pedro Miguel) and rocky-sand (Pasteleiro), around Faial Island, Azores, during summer 2006: mean 
values, standard deviation and min-max values are indicated. 

  Soft Sediment  Min-Max Rocky-Sand  Min-Max 
Nº of trips / Total nº octopuses 11 / 136 - 11 / 55 - 
N° of octopus 30 traps-1 12 ± 1 8 – 19 5 ± 4.4 0 – 14 
Octopus Total Weight (g) 150.1 ± 186.03 1.1 – 989 98 ± 124.7  4.6 – 542.7 
CPUE (nº octopus trap-1 hour-1*100) 0.33 ± 0.17 0.1  – 0.67 0.15 ± 0.17 0 – 0.43 
Catch rates (%) 48.3 ± 15.3 27.6 – 73 20.7 ±  17.3 0 – 51.8 

 

smaller than 150 grams. The situation was rather 
different at the other location, probably because 
the gear position was regularly changed between 
fishing trips. This resulted in little pattern as catch 
composition varied enormously. 
 
RELATIONSHIP BETWEEN SOAKING TIME & CATCH 
Due to unfavourable weather conditions, gear 
soaking time could not remain consistent for each 
trip and varied between 4 to 17 days. There was 
no significant correlation between CPUE and 
soaking time (Pearson correlation coefficient =    
-0.205; p>0.05). 
 
TUBE DIAMETER SELECTIVITY 
One trap never caught more than one individual. 
Table 2 displays the mean, minimum and 
maximum weights (TW) of the octopuses caught 
by the three different tubes.  The largest tube (Ǿ 
70 mm) caught the highest number of individuals, 
representing approximately 50% of the total 
catch. The two other small tubes (35 mm and 45 
mm) caught the rest of the octopuses in equal 
proportions (25% each tubes). Whilst small tubes 
were highly size-selective, most exclusively 
catching small octopuses (1.1 to 198 g), the 70 
mm tube caught both large and small individuals, 
ranging from 7 to 900 g (Fig. 3a).  

Table 2. Mean total weight (TW, grams), standard 
deviations (SD), minimum (min) and maximum (max) 
weights and associated number (N) of octopuses caught 
in PVC tubes of different diameters (mm). 

Tube Ǿ Mean TW SD Min-Max N 
35 20.54 17.5 1.1 – 82.9 44 
45 34.23 34.26 5 – 198 45 
70 232.51 188.98 7.6 – 989 102

 

 

 

 
Fig. 3. Weight (g) frequency of octopuses 
caught in a) 70 mm tube, b) 45 mm tube and 
c) 35 mm tube for both sites joined together. 

a) 70 mm (n=12) 

b) 45 mm (n=45) 

c) 35 mm (n=44)
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DISCUSSION 

The mariculture of O. vulgaris for commercial 
purposes has been limited to the ongrowing of 
sub-adults (e.g. Chapela et al. 2006; Rodriguez et 
al. 2006), implying the need for a reliable method 
of obtaining undersize animals directly from the 
field. The results of the present study provide 
information on what to take into account if such 
activity is to be developed in the Azores. The gear 
used presented a satisfactory catching efficiency 
because the CPUEs obtained were similar to 
those previously obtained with Japanese baited 
pots for similar depth in the Azores (Carreira & 
Gonçalves 2008).  
    Octopus catches in soft sediment were 
significantly higher than in the rocky-sand zone. 
In shallow water, O. vulgaris is mostly inhabitant 
of coral reefs and rocks (Mangold 1983) but the 
large amount of natural dens available in such 
areas, makes traps ineffective for catching 
octopuses even though their abundance is high. In 
contrast, in soft sediments, den availability is a 
limiting factor (Katsanevakis & Verriopoulos 
2004b) and enrichment experiments using 
artificial dens increase octopus abundance 
(Katsanevakis & Verriopoulos 2004a). As a 
result, trap fishing is more efficient on soft 
sediment than on rocky shores. Furthermore, gear 
operation over soft sediment is more convenient 
since fewer traps get caught up in rocks when 
hauled up.  
    Overall, the size composition in our catch 
showed a large dispersion (1.1 to 989 g) but was 
predominantly composed of small individuals 
(<150g). In fact, the proportion of small 
octopuses gradually increased throughout the 
summer. Similar to O. vulgaris found elsewhere 
(Guerra 1977; Hernández-García et al. 2002; 
Katsanevakis and Verriopoulos 2004a), in the 
Azores, the species spawns principally in spring 
(Gonçalves et al. 2002). After an embryonic 
period of 125 to 22 days (at 13 and 25°C, res-
pectively; Mangold 1983) and a paralarval 
planktonic stage of 33-40 days (at 25°C), indi-
viduals assume a benthic existence and recruit 
into the population (Itami et al. 1963; Villanueva 
1995). Thus, it is clear that the appearance of 
small individuals (10 – 50 g) in our late summer 

catches reflects the spring spawning event. This is 
in agreement with a previous study showing that 
despite recruitment occurring all year round, 
small animals are more abundant by the end of 
the summer (Gonçalves 1993).    
    The observed gradual disappearance of larger 
octopuses on the other hand, can be attributed to a 
natural displacement of larger individuals rather 
than a depletion effect of our harvesting activity. 
Medium and large octopuses are known to 
disappear from shallow waters from July onwards 
(Katsanevakis & Verriopoulos 2004b). During 
such period, when the thermocline is well pro-
nounced, large octopuses seek cooler areas in 
deeper waters, to reduce the energy cost of higher 
metabolism whilst smaller octopuses remain in 
shallow warmer waters to achieve greater growth 
rates and reduce predation risks (Sánchez & 
Obarti 1993; Katsanevakis & Verriopoulos 
2004b). Although our data suggests that such 
phenomenon might happen in the Azores, more 
research needs to be conducted as it has important 
implications for harvesting and fishing activities.   

CONCLUSIONS 

The results of this study highlighted important 
aspects to consider if ongrowing of wild 
octopuses should be implemented in the Azores. 
Firstly, specimen harvesting should strictly be 
undertaken over a soft sediment type substratum, 
preferably in the vicinity of a rocky shore. 
Secondly, considering the rapid disappearance of 
>150 g individuals and the dominance of smaller 
octopuses in the summer, commercial culture 
should aim at growing animals smaller than 150 
g. Thirdly, soaking time should not exceed four 
days as longer time do not increase CPUE. 
    To be economically viable, a commercial aqua-
culture would require a much higher number of 
octopuses than the amount reported in this study 
but also within a shorter time frame. It is worth 
performing such experiments during other periods 
of the year where natural displacements of 
animals can be taken into account. Further work 
should not solely concentrate on the ecological 
implications of such activity but also on its 
economic feasibility.  



 46

ACKNOWLEDGEMENTS 

This study was supported by the project EPA-I 
PRODESA 2004.91.001646.0. We would like to 
thank Mr. José Santos: captain of “MARFISA”, 
Frederic Vandeperre, Marta Monteiro, Rodrigo 
Delgado and José Nuno Pereira for their 
assistance in the field. We are grateful to Gilberto 
Carreira and two anonymous reviewers for 
insightful comments that improved the manus-
cript. Thanks to Emmanuel Arand for preparing 
Figure 1.  

REFERENCES 

Boletzky, S.v. 1981. Reflexions sur les stratégies de 
reproduction chez les céphalopodes. Bulletin de la 
Société Zoologique de France 106: 293-304.  

Boyle, P.R. & P.G. Rodhouse 2005. Cephalopods: 
Ecology and Fisheries. Blackwell, Oxford. 

Carreira, G.P., J.M. Gonçalves & R.D.M. Nash 2002. 
Exploitation of octopus in the Azores (NE 
Atlantic): current status and experimental fishery. 
Bulletin of Marine Science 71(2): 1116. 

Carreira, G.P., & J.M. Gonçalves 2008. Catching 
Octopus vulgaris with traps in the Azores: first 
trials employing the japanese baited pots in the 
Atlantic. Marine Biodiversity Records 2:114.  

Chapela, A., A.F. González, E.G. Dawe, J.F. Rocha & 
A. Guerra 2006. Growth of common octopus 
(Octopus vulgaris) in cages suspended from rafts. 
Scientia Marina 70: 121–129. 

Cunha,  M.M., A. Moreno 1994. Octopus vulgaris: its’ 
potential on the Portuguese coast. ICES C.M, 
1994/k: 33: 19 pp.  

Gonçalves, J.M. 1993. Octopus vulgaris Cuvier, 1797 
(polvo comun): sinopse da biologia e exploraçâo. 
PhD Thesis. Universidade dos Açores. 
Departamento de Oceanografía e Pescas, 470 pp. 
[In Portuguese] 

Gonçalves, J.M., G.P. Carreira, H.R. Martins & R.D.M. 
Nash 2002. Biology of Octopus vulgaris 
(Cephalopoda: Octopodida) in the Azores (NE 
Atlantic). Bulletin of Marine Science 71(2): 1123.  

Guerra, A. 1977. Estudio sobre la biologia y estrutura 
de las poblaciones del pulpo común (Octopus 
vulgaris) de la costa noroccidental africana. PhD 
thesis, Univeristy of Barcelona. [In Spanish] 

Guerra, A. 1981. The fishery of Octopus vulgaris off 
Finisterre (NW of Spain). ICES C.M., 1981/k, 4.   
13 pp. 

Guerra, A. 1997. Octopus vulgaris: review of the world 

fishery. Pp. 91-97, in: Lang, M.A., F.G. Hochberg, 
R.A. Ambrose & J.M. Engle (Eds). Proceedings of 
the workshop on the fishery and market potential of 
octopus in California. Smithsonian Institution's 
Office of the Provost - Scientific Diving Program, 
Washington.  

Hastie, L.C., G.J. Pierce, J. Wang, I. Bruno, A. 
Moreno, U. Piatkowski, J-P. Robin 2009. 
Cephalopods in the North East Atlantic: Species, 
Bio-geography, Ecology, Exploitation and 
Conservation. Oceanography and Marine Biology: An 
Annual Review 47: 111-190. 

Hérnandez-García, V., J.L. Hérnandez-López & J.J. 
Castro 1998. The octopus (Octopus vulgaris) in the 
small-scale trap fishery off the Canary Islands 
(Central-East Atlantic). Fisheries Research 35: 
183-189. 

Hernández-García, V., J.L. Hernández-López & J.J. 
Castro-Hdez 2002. On the reproduction of Octopus 
vulgaris off the coast of the Canary Islands. 
Fisheries Research. 57:197-203.  

Iglesias, J., F.J. Sánchez, J.G.F. Bersano, J.F. Carrasco, 
J. Dhont, L. Fuentes, F. Linares et al. 2007. 
Rearing of Octopus vulgaris paralarvae: present 
status, bottlenecks and trends. Aquaculture 266: 1–
15. 

Itami, K., Y. Izawa S. Maeda & K. Nakai 1963. Notes 
on the laboratory culture of octopus larvae. Bulletin 
of the Japanese Society of Scientific Fisheries. 29: 
514-520. 

Katsanevakis, S. & G. Verriopoulos 2004a. Den 
ecology of Octopus vulgaris Cuvier, 1797, on soft 
sediment: availability and types of shelter. Scientia 
Marina 68(1): 147-157. 

Katsanevakis, S. & G. Verriopoulos 2004b. Abundance 
of Octopus vulgaris on soft sediment. Scientia 
Marina 68(4):553-560. 

Mangold, K. 1983. Octopus vulgaris. Pp. 335-364 in: 
P.R. Boyle (Ed.), Cephalopod Life Cycles Volume 
I. Species Accounts, Academic Press, New York.  

Messenger, J.B., M. Nixon & K.P. Ryan 1985. 
Magnesium chloride as an anaesthetic for 
cephalopods. Comparative Biochemistry and 
Physiology 82C: 203-205. 

Pham, C.K. & E. Isidro 2009. Growth and mortality of 
common octopus (Octopus vulgaris) fed a 
monospecific fish diet. Journal of Shellfish 
Research 28(3):617-623. 

Rasmussen, A. 1997. Octopus fisherman´s perspective. 
Pp. 151-155 in: Lang, M.A., F.G. Hochberg, R.A. 
Ambrose, J.M. Engle (Eds). Proceedings of the 
workshop on the fishery and market potential of 
octopus in California. Smithsonian Institution's 
Office of the Provost - Scientific Diving Program, 
Washington.  



 47

Rodríguez, C., J.F. Carrasco, J.C. Arronte & M. 
Rodríguez 2006. Common octopus (Octopus 
vulgaris Cuvier, 1797) juvenile ongrowing in 
floating cages. Aquaculture 254: 293–300. 

Sánchez., P. & R. Obarti 1993. The biology of Octopus 
vulgaris  caught with clay pots on the Spanish 
Mediteranean Coast. Pp. 447-487 in: T Okutamis, 
R.K. O’Dor and T. Kudobera (Eds). Recent 
Advances in Fisheries Biology. Tokai University 
Press, Tokyo. 

Soto, D. 2008. Status of world aquaculture and its 
future development within an ecosystem’s 
perspective. Pp. 3-5 in: Pham, C.K., R.M. Higgins, 
M. De Girolamo & E. Isidro (Eds). Abstract 
Proceedings of the International Workshop: 
Developing a Sustainable Aquaculture Industry in 
the Azores. Arquipélago. Life and Marine 
Sciences. Supplement 7: xiii + 81 pp. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Vaz-Pires, P., P. Seixas, A. Barbosa 2004. Aquaculture 
potential of the common octopus (Octopus vulgaris 
Cuvier, 1797): a review. Aquaculture 238: 221-
238. 

Villanueva, R. 1995. Experimental rearing and growth 
of planktonic Octopus vulgaris from hatching to 
settlement. Canadian Journal of Fisheries and 
Aquatic Sciences 52: 2639–2650. 

Villanueva, R., C. Nozais & S.v. Boletzky 1995. The 
planktonic life of octopuses. Nature 377: 107. 

Young, R.E., R.F. Harman 1988. "Larva", "Paralarva", 
and "Subadult" in cephalopod terminology. 
Malacologia 29(1): 201-207.   

Zar, J.H. 1996. Biostatistical analysis. Third edition. 
Upper Saddle River, NJ: Prentice-Hall. 

 
Accepted 26 March 2010. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


