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Abstract 

The caprellid Paracaprella pusilla from the Western Atlantic Ocean is reported for the first time in Golfo de Nicoya, Pacific 
coast of Costa Rica, representing the third registered invasion of this species in the Eastern Tropical Pacific (ETP), after Panama 
and Mexico. Individuals of P. pusilla at all stages of development, including juveniles, females (non ovigerous and ovigerous) 
and males, were sampled from submerged artificial structures at five locations along the coastal waters of Golfo de Nicoya 
between September 2014 and September 2017. This new report for the ETP indicates that the amphipod is well established in 
a tropical estuary of Costa Rica: Golfo de Nicoya, and represents the first caprellid reported from littoral waters of this country. 
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Introduction 

Costa Rica is part of the Eastern Tropical Pacific 
(ETP) region, which is one of the most diverse 
biogeographic provinces of the world, with high 
connectivity due to its oceanographic conditions 
(Alarcón-Ortega et al. 2017). In spite of this, the 
present knowledge of the Caprellidae from Central 
America is negligible. Caprellids were, until recently, 
included in the suborder Caprellidea Leach, 1814; 
however, a new suborder Senticaudata has been 
proposed by Lowry and Myers (2013) based on 
phylogenetic and cladistics analysis, including the 
family Caprellidae. Marine amphipods of the family 
Caprellidae have not been studied from the conti-
nental coasts of Costa Rica (Wehrtmann and Cortés 
2009; Alarcón-Ortega et al. 2017); the only species 
reported are Abbysicaprella galatheae McCain, 1966, 
collected from the Pacific Ocean at depths between 
3501–4004 m and Caprella scaura Templeton, 1836, 
collected from Coco Island (McCain 1966; McCain 
and Steinberg 1970). 

Golfo de Nicoya, on the Pacific coast of Costa 
Rica, is an important tropical estuary that supports 
fishing activities that generate 30% of domestic 
seafood consumption. This estuary is divided into 
the upper shallow gulf (< 20 m in depth) and the 
lower deeper gulf (25–100 m in depth), and fishing 
efforts are regulated through the Marine Areas for 
Responsible Fishing (Brenes et al. 2001; García-
Rojas and Vega-Bolaños 2016; Symonds et al. 2017). 
This study documents the first record of Paracaprella 
pusilla (Caprellidae) from the Golfo de Nicoya. 
Paracaprella pusilla is a caprellid native to the Western 
Atlantic Ocean, first described from Rio de Janeiro, 
Brazil (Mayer 1890), and its natural distribution 
corresponds to the coastal waters of Central and 
South America, including the Gulf of Mexico and the 
Caribbean, being a predominant species in Venezuela 
and Colombia (Díaz et al. 2005; Guerra-García et al. 
2006). This species has became an invasive crus-
tacean around the world including in Spain, the 
Mediterranean Sea, Africa, India, and the Pacific Ocean 
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Figure 1. Golfo de Nicoya, Costa 
Rica, showing the geographical 
location of sampling stations where 
specimens of Paracaprella pusilla 
were collected.  
1) Dock-Puntarenas, 2) Punta 
Morales, 3) Punta Cuchillo, 4) Bahía 
Ballena: Pochote-Tambor, 5) Bouy 
8-Playa Naranjo. E.B.M = Marine 
Biology Research Station, UNA. 

Table 1. Descriptive information of sampling stations for caprellids from the Golfo de Nicoya. 

Location  
Coordinates Type of submergible 

structurea 
Record data Substrata 

collectedb 
Latitude, N Longitude, W 

1. Dock: Puntarenas 9º58′27″ 84º49′53″ Wp March 12,2015 Ma-Br 

2. Punta Morales 10º04′15″ 84º57′42″ Fb September 30, 2014 Ma 

3. Punta Cuchillo  9º49′56″ 84º52′26″ Fr, Sm, Nr, Fg September 6, 2015 Ma-Br 

4. Bahía Ballena: Pochote-Tambor 9º44′01″ 85º00′23″ Fr, Sm, Nr, Fg November 28, 2014 Ma-Br 

5. Buoy 8: Playa   Naranjo 9º56′39″ 84º57′35″ Fb September 31, 2017 Ma 

aSubmerged structures: Fb = fishing buoy, Fr = fish culture raft, Wp = wooden pillars, Sm = synthetic mesh, Nr = nylon rope, Fg = fiberglass. 
bSubstrata: Ma = macroalgae, Br = bryozoan. 
 

in Australia, Hawaii, Panama, and Mexico (Ros and 
Guerra-García 2012; Ros et al. 2014; Alarcón-Ortega 
et al. 2015). Panama and Mexico are, so far, the only 
countries of the ETP region where P. pusilla has 
been reported. The record is complemented with 
basic information about geographical distribution 
within the Gulf and population structure. 

Material and methods 

Submerged substrata of different constitutions were 
hand-scraped from different structures (i.e., fishing 
buoys, fish culture rafts, wooden pillars, synthetic 
mesh, nylon rope, and fiberglass) in five locations in 
Golfo de Nicoya at less than 1 m depth between 

September 2014 and September 2017 (Figure 1; 
Table 1). Samples were transported in water containers 
to the Estación de Biología Marina (EBM), UNA, in 
Puntarenas, for caprellid isolation and preservation 
in ethanol 95%. Specimens were identified based on 
the descriptions provided by McCain (1968), Diaz et 
al. (2005), Guerra-García et al. (2006), and Alarcón-
Ortega et al. (2015) and stored in the Museo de Zoo-
logía, Escuela de Biología, Universidad de Costa Rica, 
with the museum collection number MZUCR3523-01. 

Every individual was digitalized under the stereo-
microscope, and the total body length (TBL), measured 
from the front of the head to the end of pereonite 7, 
was estimated using the software Scopeimage 9.0 
(http://www.lifescientz.com/Digital-Imaging-Microscope-
Software.htm). TBLs were processed as mean ± SD, 
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Figure 2. Diagnostic characters of Paracaprella pusilla collected from the Golfo de Nicoya, Costa Rica. A–B) Males with peduncle of 
antenna 1 setose (A1), triangular projection of pereonite 2 (TP), dorsal tubercle on pereonite 2 (DT), proximal knob on basis of gnathopod 2 
(PK), rounded notch (RN) in propodus of gnathopod 2 (GN2). C) Ovigerous female with brood pouch (BP) in pereonites 3-4. D) Reduced 
pereopod 3 (PE3) with 2 setae on terminal article. E) Propodus of gnathopod 1 with one proximal grasping spine (GS). F) Female propodus 
of pereopod 6 with a pair of grasping spines. Scales: 2A–B= 1000 µm; 2C= 500 µm; 2D–E–F= 50 µm. Photomicrographs by J. Alfaro-
Montoya. 
 

maximum and minimum for each location and sex 
(i.e., males, non-ovigerous females, ovigerous females, 
and juveniles). The criteria used for establishing the 
sexual categories were modified from Alarcón-Ortega 
et al. (2015) as follows: females with the presence of 
developing brood pouches; males by the absence of 

brood pouches and pleura well developed in 
pereonite 3; and juveniles were below 2.0 mm TBL 
and when no clear sexual dimorphism was evident. 
Body sections of taxonomical importance were 
digitalized and measured under the microscope using 
Scopeimage 9.0. 
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Table 2. Population structure of Paracaprella pusilla collected from different localities of Golfo de Nicoya, Costa Rica. 

Sexual condition Location Sample size 
Total length (mm) 

Mean ± SD  Max–Min 
Males 
 
 
 
 
 
Non-ovigerous females 
 
 
 
 
 
Ovigerous females 
 
 
 
 
 
Juveniles  

1. Dock-Puntarenas 
2. Punta Morales 
3. Punta Cuchillo 
4. Pochote-Tambor 
5. Bouy 8: Playa Naranjo 
 
1. Dock-Puntarenas 
2. Punta Morales 
3. Punta Cuchillo 
4. Pochote-Tambor 
5. Bouy 8: Playa Naranjo 
 
1. Dock-Puntarenas 
2. Punta Morales 
3. Punta Cuchillo 
4. Pochote-Tambor 
5. Bouy 8: Playa Naranjo 
 
1. Dock-Puntarenas 
2. Punta Morales 
3. Punta Cuchillo 
4. Pochote-Tambor 
5. Bouy 8: Playa Naranjo 

n.r. 
7 
30 
1 
1 
 

n.r. 
6 
22 
1 
1 
 

n.r 
5 
3 
0 
0 
 

n.r. 
1 
7 
1 
0 

— 
3.48 ± 1.11 
3.71 ± 1.40 

7.01 
2.39 

 
— 

2.75 ± 0.53 
3.15 ± 0.52 

2.94 
2.38 

 
— 

3.23 ± 0.30 
3.40 ± 0.95 

 
 
 

— 
1.66 

1.65 ± 0.22 
1.54 

 

— 
2.24–5.49 
2.08–7.18 

— 
— 

 
— 

1.74–3.14 
2.16–4.05 

— 
— 

 
— 

2.89–3.47 
2.73–4.08 

 
 
 

— 
— 

1.23–1.91 
— 

 

n.r.: data not registered. 
 

Results 

Caprellids were collected from every sampling 
station in the Golfo de Nicoya (Figure 1). The 
common biota associated with the sampled structures 
were macroalgae and bryozoans (Bugula sp., other 
unidentified species); other organisms living in these 
environments included cirripeds, decapods, gammarid 
amphipods, molluscs and polychaetes. 

Interestingly, all caprellid specimens collected 
from the five stations belong to the same species, 
Paracaprella pusilla (n = 86). The specimens presented 
the following diagnostic characters: body smooth, 
head without projections; males with large triangular 
projection on antero-ventral margin of pereonite 2; a 
small anterodorsal tubercle on pereonite 2; the basis 
of gnathopod 2 with a proximal knob on posterior 
margin, and propodus with a shallow rounded notch 
at midlength. The peduncle of antenna 1 is setose 
and usually longer than antenna 2; propodus of 
gnathopod 1 with one proximal grasping spine; pleura 
more developed in pereonite 3 than 4; pereopods 3–4 
are reduced with 2 articles, terminal article is small 
with 2 setae; female propodus of pereopods 5–7 with 
a pair of proximal grasping spines. 

The species presented different stages of develop-
ment from juveniles (n = 9), females (non ovigerous 
(n = 30) and ovigerous (n = 8)) and males (n = 39) at 
the five stations of the Golfo de Nicoya (Table 2), 

including station 1: Dock-Puntarenas, where no quan-
titative data could be collected. The maximum size 
(TBL) recorded for males and females was 7.18 mm 
and 4.05 mm, respectively. The smallest ovigerous 
female was 2.73 mm, and the minimum size of 
juveniles collected was 1.23 mm. The species inhabits 
the upper and lower Gulf, but more individuals were 
collected at Punta Cuchillo, which is located in the 
lower Gulf. 

Discussion 

This contribution is the first record of Paracaprella 
pusilla from the Pacific coast of Costa Rica. The 
species, at different stages of development, was 
identified at five locations from the Golfo de Nicoya, 
representing the third report for the Eastern Tropical 
Pacific. To our knowledge, no native or invasive 
caprellids have been reported from littoral waters of 
Costa Rica (Wehrtmann and Cortés 2009; Alarcón-
Ortega et al. 2017). 

A higher number of individuals were collected at 
Punta Cuchillo (lower deeper gulf). The lower Golfo 
de Nicoya presents more stable salinities, around 
30–32 ppt, than the lower section (Brenes et al. 
2001), and it is influenced by the poor water quality 
of the Barranca River and the Grand River of 
Tarcoles (Symonds et al. 2017). However, this parti-
cular region is part of the Paquera-Tambor Marine 
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Area for Responsible Fishing that has been defined 
as an important ecological area based on its microalgae 
productivity and zooplankton grazing (García-Rojas 
and Vega-Bolaños 2016). 

The presence of different stages of development 
is an indicator of the positive acclimation of this 
amphipod to the Golfo de Nicoya. No other caprellid 
species were found in the submerged artificial 
structures sampled in this study. P. pusilla has specific 
morphological adaptations for inhabiting artificial 
fibrous substrates (Alarcón-Ortega et al. 2015). 

Maximum body sizes (i.e., total body length – 
TBL) reported for P. pusilla in the Eastern Tropical 
Pacific fluctuate from 6 to 10.66 mm for males, and 
4 to 5.72 mm for females (Ros et al. 2014; Alarcón-
Ortega et al. 2015). In the Western Atlantic Ocean, 
the maximum TBL reported is between 6 to 7 mm 
for males and 4–4.5 mm for females (Mayer 1903; 
McCain 1968; Ros et al. 2014). Therefore, maximum 
sizes collected in the Golfo de Nicoya (7.18 and 
4.05 mm for males and females, respectively) are 
similar to sizes from the Atlantic Ocean, but smaller 
than sizes reported from the Northern Eastern Tropical 
Pacific at an oyster farm (Alarcón-Ortega et al. 2015). 

Concerning the dispersion of this species, we 
have analyzed plankton samples from these waters 
and only one caprellid was found in one sample. 
Ballast water was suggested as the introduction vector 
through the Panama Canal for a possible Caribbean 
origin of the Panama population of P. pusilla (Ros et 
al. 2014). However, molecular analysis is required to 
confirm the origin of the Pacific Ocean populations. 

Acknowledgements 

The authors wish to thank Dr. José Guerra-García from 
Universidad de Sevilla for his collaboration in the identification 
of P. pusilla. To Rita Vargas, from Museo de Zoología, Escuela 
de Biología, Universidad de Costa Rica, for her cooperation in the 
process of cataloguing the species. We thank the two anonymous 
referees for their valuable comments. 

References 

Alarcón-Ortega LC, Cupul-Magaña AL, Rodríguez-Troncoso AP, 
Cupul-Magaña FG (2017) Diversidad y distribución de los 
caprélidos (Crustacea: Amphipoda: Caprellidae) en la región del 
Pacífico oriental tropical: revisión documental. Hidrobiológica 
27(2): 229–239 

Alarcón-Ortega LC, Rodríguez-Troncoso AP, Cupul-Magaña AL 
(2015) First record of non-indigenous Paracaprella pusilla 
Mayer, 1890 (Crustacea: Amphipoda) in the Northern Tropical 
East Pacific. BioInvasions Records 4: 211–215, https://doi.org/10. 
3391/bir.2015.4.3.10 

Brenes CL, León S, Chaves J (2001) Variación de las propiedades 
termohalinas en el Golfo de Nicoya, Costa Rica. Revista 
Biología Tropical 49: 145–152 

García-Rojas A, Vega-Bolaños H (2016) Seasonal changes of 
phytoplankton in the Paquera-Tambor Marine Area for 
Responsible Fishing, Gulf of Nicoya, Costa Rica. Revista 
Ciencias Marinas y Costeras 8: 29–45, https://doi.org/10.15359/ 
revmar.8-2.2 

Guerra-García JM, Krapp-Schickel T, Müller HG (2006) Caprellids 
from the Caribbean coast of Colombia, with description of three 
new species and key for species identification. Boletín de 
Investigaciones Marinas y Costeras 35: 149–194 

Díaz YJ, Guerra-García JM, Martín A (2005) Caprellids (Crustacea: 
Amphipoda: Caprellidae) from shallow waters of the Caribbean 
coast of Venezuela. Organisms Diversity and Evolution 10: 1–
25, https://doi.org/10.1016/j.ode.2004.11.010 

Lowry JK, Myers AA (2013) A phylogeny and classification of the 
Senticaudata subord. nov. (Crustacea. Amphipoda). Zootaxa 
3610(1): 001–080 

Mayer P (1890) Die Caprelliden des Golfes von Neapel und der 
Angrenzenden Meeres-Abschnitte. Fauna und Flora des Golfes 
von Neapel 17: 1–55, https://dx.doi.org/10.5962/bhl.title.53624 

Mayer P (1903) Die Caprellidae der Siboga Expedition. Siboga 
Expedite 34: 1–160, https://doi.org/10.5962/bhl.title.53742 

McCain JC (1966) Abyssicaprella galatheae, a new genus and 
species of abyssal caprellid (Amphipoda: Caprellidae). Galathea 
Report 8: 91–94 

McCain JC (1968) The Caprellidea (Crustacea: Amphipoda) of the 
Western North Atlantic. Bulletin United States National 
Museum 278: 1–116, https://doi.org/10.5962/bhl.part.8960 

McCain JC, Steinberg JE (1970) Amphipoda I. Caprellidae i. Fam. 
Caprellidae. In: Gruner HE, Holthuis LB (eds) Crustaceorum 
catalogus, Part 2. Dr. W. Junk N.V., Den Haag, pp 1–78 

Ros M, Guerra-García JM (2012) On the occurrence of the tropical 
caprellid Paracaprella pusilla Mayer, 1890 (Crustacea: 
Amphipoda) in Europe. Mediteranean Marine Science 13: 134–
139, https://doi.org/10.12681/mms.30 

Ros M, Ashton GV, Lacerda MB, Carlton JT, Vázquez-Luis V, 
Guerra-García JM, Ruiz JM (2014) The Panama Canal and the 
transoceanic dispersal of marine invertebrates: Evaluation of the 
introduced amphipod Paracaprella pusilla Mayer, 1890 in the 
Pacific Ocean. Marine Environmental Research 99: 204–211, 
https://doi.org/10.1016/j.marenvres.2014.07.001 

Symonds EM, Young S, Verbyla ME, McQuaig-Ulrich SM, Ross E, 
Jiménez JA, Harwood VJ, Breitbart M (2017) Microbial source 
tracking in shellfish harvesting waters in the Gulf of Nicoya, 
Costa Rica. Water Research 111: 177–184, https://doi.org/10.1016/ 
j.watres.2017.01.004 

Wehrtmann IS, Cortés J (2009) Marine Biodiversity of Costa Rica, 
Central America. Monographiae Biologicae 86. Springer, Berlin, 
Germany, 538 pp, https://doi.org/10.1007/978-1-4020-8278-8 

 
 
 

 

https://doi.org/10.3391/bir.2015.4.3.10
https://doi.org/10.15359/revmar.8-2.2
https://doi.org/10.1016/j.watres.2017.01.004


<<
  /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 /LeaveColorUnchanged
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 <>
    /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.)
    /RUS <>
  >>
  /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


