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Abstract: The garfi sh Belone belone is a marine epipelagic species with a large distribution ranging 
from the Northern Atlantic to the Mediterranean Sea. It belongs to the order Beloniformes. 
Beloniform fi shes inhabit coastal and marine habitats around the world and thus play crucial 
roles in several ecosystems. Beloniforms exhibit a complex early life history of  which not all de-
velopmental phases are fully known yet. This study describes the embryogenesis of  the garfi sh, 
establishes developmental stages, and provides a photographic guide to identify the different 
developmental stages. 
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Zusammenfassung: Der Hornhecht Belone belone ist eine epipelagische, marine Fischart mit einem 
großen Verbreitungsgebiet, das vom Nordatlantik bis zum Mittelmeer reicht. Er gehört zur Ord-
nung der Beloniformes, welche Küsten- und Meereslebensräume auf  der ganzen Welt besiedeln 
und daher wichtige Rolle in verschiedenen Ökosystemen spielen. Beloniforme Fische weisen einen 
komplexen Lebenszyklus auf, von denen noch nicht alle Entwicklungsphasen vollständig bekannt 
sind. Diese Studie beschreibt die Embryogenese des Hornhechts, legt Entwicklungsstadien fest 
und bietet einen fotografi schen Leitfaden für diese.
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1. Introduction

The garfi sh Belone belone (Linnaeus, 1761) is a 
marine epipelagic species of  the order Beloni-
formes comprising two suborders, six families, 
37 genera, and at least 230 species which are 
distributed worldwide (COLLETTE et al. 1984; 
COLLETTE 2003; COLLETTE & COLE 2010). The 
garfi sh exhibits a large distribution ranging from 
the Mediterranean Sea including Black Sea to 

the Northeastern Atlantic, including North 
Sea and Baltic Sea (COLLETTE & PARIN 1970). 
Beloniforms play important roles in various 
ecosystems as predators (e.g., COLLETTE & PARIN 
1986; COLLETTE et al. 2018) as well as prey (JIANG 
et al. 2022). Belonid fi shes exhibit a complex 
life cycle with unique early life stage adaptations 
(SCHLESINGER 1909; NICHOLS & BREDER JR 1928; 
COLLETTE et al. 1984; LOVEJOY & COLLETTE 2001; 
COLLETTE 2003; LOVEJOY et al. 2004). Most fi shes 
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of  the genus Belone, for example, produce large 
eggs with attaching fi laments which help to link 
the eggs to surrounding structures such as mac-
roalgae (COLLETTE et al. 1984; POLTE & ASMUS 
2006). Furthermore, during larval development, 
belonid larvae exhibit characteristic half-beak 
stages, where at fi rst only the lower jar is devel-
oped for specialized feeding (e.g., COLLETTE et 
al. 1984; BOUGHTON et al. 1991).

In the Western Baltic Sea garfi sh aggregate 
for spawning in early spring (DORMAN 1988; 
DORMAN 1991). At 18°C garfi sh embryos hatch 
after approximately three weeks (VON WESTERN-
HAGEN 1974) and the larval and juvenile fi sh 
then remain in the shallow coastal areas which 
function as their nursery habitats (FISCHBACH et 
al. 2024). At hatching the larvae already exhibit 
an almost fully developed postcranial skeleton 
(FISCHBACH et al. 2024), suggesting that the 
majority of  developmental processes already 
occur during the embryogenesis. The embryonic 
phase of  the garfi sh, i.e. the development until 
hatching, has been described by several studies 
to different degrees (ROSENTHAL & FONDS 
1973; FONDS et al. 1974; VON WESTERNHAGEN 
1974; KORZELECKA-ORKISZ et al. 2005) and the 
infl uence of  various environmental parameters 
has been tested (ROSENTHAL & FONDS 1973; 
FONDS et al. 1974; VON WESTERNHAGEN 1974; 
ALTER & PECK 2021). While garfi sh embryos 
show distinct temperature thresholds during 
development between 10°C and approximately 
21°C (VON WESTERNHAGEN 1974), they generally 
show tolerance to warming scenarios. However, 
in laboratory studies survival decreased under 
stable high temperatures and increased pO2 
levels (ALTER & PECK 2021).  While garfi sh ap-
parently exhibit a distinct tolerance range for 
temperature, VON WESTERNHAGEN (1974) show-
ed, that hatching was almost equally successful 
at a wide range of  salinities (15-33‰). However, 
the low hatching success below 15‰ indicates, 
that garfi sh embryos are potentially at their limit 
when developing in the shallow coastal areas of  
the Baltic Sea which mostly exhibit and average 
salinity of  6-7 PSU (SEIFERT 1938).

Garfi sh remain the subject of  various studies, 
and a uniform staging system to allow compa-

rison of  embryogenesis or selected develop-
mental processes is still needed. The present 
study provides a comprehensive and complete 
photographic guide to the developmental stages 
of  the garfi sh which serves as a framework for 
future studies.

2. Materials and methods

Garfi sh eggs were sampled in the fi eld in the 
Kubitzer Bodden, the Strelasund and at the 
periphery of  Greifswald Bay in 2022 via beach 
seine (fi g. 1). Additionally, mature adult garfi sh 
were caught and strip spawned.  Fertilization 
occurred in the fi eld and fi rst the eggs of  the 
females were spawned into a petri dish and then 
covered in milt and habitat water and incubated 
for 15 min. Afterwards the eggs were rinsed with 
habitat water and transported to the Ocean Mu-
seum Germany in wet chambers. At the museum 
the eggs were incubated in habitat water at ~8.3 
PSU at 18°C. The garfi sh eggs in the different 
developmental stages were then photographed 
under a microscope (Leica DMC6200 camera 
operated with the software Leica Application 
Suite (version: 3.6.0.20104)) and their develop-
ment was described and characterized. Since the 
garfi sh eggs which were incubated at the muse-
um were largely affected by aquatic pathogens 
leading to drastically increased mortality, no 
data on the individual stage duration is available.

3. Results and discussion

The overall embryonic development of  the 
garfi sh follows the pattern described for fi sh 
in general by MILLER & KENDALL (2009) and 
can be divided into an early (from fertilization 
until blastopore closure), intermediate (from 
blastopore closure until the tailbud is free) and 
late embryonic phase (from free tailbud until 
hatching). 

W hen observing the embryonic development 
of  the garfi sh, distinct stages were characterized 
when developmental milestones, such as gastru-
lation, were reached. The observation made in 
this study are mostly in accordance with obser-
vations made by previous researchers investiga-
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ting the embryogenesis and factors infl uencing 
early garfi sh development (ROSENTHAL & FONDS 
1973; FONDS et al. 1974; VON WESTERNHAGEN 
1974; KORZELECKA-ORKISZ et al. 2005; ALTER & 
PECK 2021), where stages were e.g., characterized 
based on age (KORZELECKA-ORKISZ et al. 2005), 
however, some distinct differences appeared. 

During the early embryonic development, 
successful fertilization and the beginning of  
garfi sh embryonic development was fi rst visible 
by a patch of  small cells at the animal pole (fi g. 
2a, Stage 1). In other studies, and during lower 
incubation temperatures also two-cell and 8-cell 
stages were distinguished (VON WESTERNHAGEN 
1974; KORZELECKA-ORKISZ et al. 2005), which 
were not observed in the present study. D uring 
this examination, a cluster of  cells was already 

present at fi rst inspection after 24h. Also, all of  
the eggs sampled in the fi eld displayed a cluster 
pf  cells and no earlier stage was detected, possibly 
implying that this stage is very short. Next, KOR-
ZELECKA-ORKISZ et al. (2005) described a morula 
stage characterized by a round cluster of  cells at 
the animal pole. However, we observed that eggs 
which exhibited this developmental pattern did 
not continue their development, and we believe 
that this “stage” rather shows a malformation 
resulting in the termination of  embryogenesis. 
We found that with increasing cell division at the 
animal pole, as a next step the blastula cap is for-
med (fi g 2b, Stage 2a) and the cells keep spreading 
around the yolk (fi g. 2c, Stage 2b).

Then during the intermediate embryonic de-
velopment gastrulation starts and the em bryo 

Fig. 1: Map of  Greifswald Bay and its location within the Baltic Sea. Sampling sites for mature adult garfi sh 
are marked with black stars.
Abb. 1: Karte der Greifswalder Bucht und ihrer Lage in der Ostsee. Die Fangorte für die erwachsenen, 
geschlechtsreifen Hornhechte sind mit schwarzen Sternen markiert.
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Fig. 2: Embryonic development of  the garfi sh categorized in six developmental stages. a Stage 1, b Stage 
2a, c Stage 2b, d-f Stage 3, g-i Stage 4, j-k Stage 5, l Stage 6. The red arrows mark the cell cluster in stage 
1a and the blastula cap in stage 1b.
Abb. 2: Embryogenese des Hornhechts, kategorisiert in sechs Entwicklungsstufen. a Stufe 1, b Stufe 2a, 
c Stufe 2b, d-f Stufe 3, g-i Stufe 4, j-k Stufe 5, l Stufe 6. Der rote Pfeil markiert den Zellhaufen i Stufe 1a 
und die Kappe der Blastula in Stufe 1b.
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becomes visible on top of  the yolk within the 
former blastula cap and fi rst myotomes are al-
ready visible (fi g. 2d-f, Stage 3). VON WESTERN-
HAGEN (1974) chose the end of  the gastrulation 
and thus the closure of  the blastopore as a 
stage characteristic, thus his stage, on a tem-
poral scale, is located between stages 2 and 3 of  
the present study. In stage 4 (fi g. 2g-i), the emb-
ryo grows and develops more myomeres. Also, 
the heartbeat becomes visible approximately 
when the embryo reaches around one third of  
the yolk.  At approximately this stage, KORZE-
LECKA-ORKISZ et al. (2005) describe the pre-
sence of  “egg balls”, however, no information 
was given in the exact location of  the structure. 
These “egg balls” could be equal to the large 
conspicuous vesicles describe by ROSENTHAL 
& FONDS (1973) which were identifi ed most 
likely as Kupffers vesicles, a transitory organ 
which initiates left-right development of  the 
brain, heart and gut in zebrafi sh (ESSNER et al. 
2005). B esides these two accounts, no further 
mention of  similar structures was found in the 
literature. Also, in the present study no such 
structures were. It is, however, possible, that 
the formation and disappearance happen so 
quickly that this structure was not observed.

In the late embryonic development starting in 
stage 5 (fi g. 2j-k), the embryo keeps growing and 
fi rst pigmentation becomes visible. Also, the eyes 
become pigmented and the skeletal development 
starts in the caudal fi n (FISCHBACH et al. 2024). 
Then anal and dorsal fi ns differen tiate and the fi n 
buds of  the pectoral fi n become visible. Shortly 
before hatching the embryo exhibits constant 
movements of  the not yet fully differentiated 
pectoral fi ns and lastly the embryo even fl ips 
within the egg (fi g. 2l, Stage 6) until it breaks free. 
The opercular movement in combination with 
the presence of  skeletal elements of  the skull and 
gills (FISCHBACH et al. 2024) indicate that at the last 
embryonic stages respiration can already occur 
via the gills. I n this stage, the authors also hypo-
thesize, that the embryos also already possess a 
functioning mouth, since the yolk sac is fairly well 
depleted. The authors also hypothesize that the 
gastrointestinal system is mostly developed, as 
larvae already possess an anus right after hatch.. 

The subsequent larval development is de-
scribed in FISCHBACH et al. (2024) and, together 
with the present study, provides comprehensive 
insights into the early life history of  garfi sh, 
offering a valuable framework for comparative 
developmental and ecological research. Since 
garfi sh occupy diverse ecological niches world-
wide, studies on their early life stage tolerance 
to environmental variability could be aligned to 
enhance our understanding of  their adaptive 
potential under changing climatic conditions. 
Moreover, such data may also serve as a foun-
dation for Evo-Devo approaches, enabling in-
vestigations into the evolutionary conservation 
and divergence of  developmental processes 
among related species, and thereby contributing 
to a broader understanding of  phenotypic plas-
ticity and developmental constraints in teleost 
evolution.

Acknowledgements, confl ict of  interests an 
ethical statement

We want to thank Henry Diedrich, Christoph 
Pretzel and Claas Wollna in their help with the 
acquisition of  adult mature garfi sh. Further-
more, we would like to thank Erika Tessmann 
and Ulrich Friese in their help with taking 
care of  the developing eggs, Stefan Körber 
for managing and improving our manuscript 
as a guest editor, and two reviewers for their 
valuable comments. Finally, we would like to 
thank Alexander Rixen for his help with sample 
acquisition and strip-spawning. Lastly, we want 
to thank Dr. Paul Kotterba for providing the 
template for fi gure 1.

The authors state no confl ict of  interest.
This study followed international, national 

and institutional guidelines for 183 animal treat-
ment and sacrifi ce and complied with Directive 
2010/63/EU and the German Animal 184 
Welfare Act [§ 4(3) TierSchG].

Literature

ALTER, K., & M.A. PECK. 2021. Ocean acidifi cation 
but not elevated spring warming threatens a Eu-
ropean seas predator. Science of  The Total Envi-



61
Bull. Fish Biol. 21

ronment 782, 146926. https://doi.org/10.1016/j.
scitotenv.2021.146926

BOUGHTON, D.A., B.B. COLLETTE, & A.R. MCCU-
NE. 1991. Heterochrony in jaw morphology of  
needlefi shes (Teleostei: Belonidae). Systematic 
Biology 40, 329-354. https://doi.org/10.1093/
sysbio/40.3.329

COLLETTE, B. 2003. Family Belonidae Bonaparte 
1832. California Academy of  Sciences Annotated 
Checklists of  Fishes 16, 1-22. 

COLLETTE, B. 2003. Order Beloniformes, Belonidae, 
1104-1115. In: The living marine resources of  the 
Western Central Atlantic (CARPENTER, K., ed.). 
Rome: American Society of  Ichthyologists and 
Herpenteologists Special Publication.

COLLETTE, B., M. GE, N. PARIN & S. MITO. 1984. 
Beloniformes: Development and Relationships, 
In: Ontogeny and systematics of  fi shes: based on 
an international symposium dedicated to the me-
mory of  Elbert Halvor Ahlstrom (MOSER, H., W. 
RICHARDS, D. COHEN, M. FAHAY, A. KEDALL JR., & 
S. RICHARDSON, eds). Allen Press,Lawrence, USA.

COLLETTE, B., & N. PARIN. 1986. Belonidae, 604-609. In: 
Fishes of  the North-eastern Atlantic and the Medi-
terranean (WHITEHEAD, P., M. BAUCHOT, J. HUREAU, 
J. NIELSEN & E. TORTONESE, eds). UNESCO, Paris.

COLLETTE, B.B., K.E. BEMIS, N.V. PARIN, & I.B. 
SHAKHOVSKOY. 2018. Order Beloniformes: Need-
lefi shes, Sauries, Halfbeaks, and Flyingfi shes: Part 
10. Yale University Press, New Haven, Conneticut 
and London.

COLLETTE, B.B., & K. COLE. 2010. Reproduction 
and development in epipelagic fi shes, 21-63. In: 
Reproduction and sexuality in marine fi shes: pat-
terns and processes (COLE, K.S., ed.). Berkeley: 
University of  California Press.

COLLETTE, B.B., & N. PARIN. 1970. Needlefi shes (Be-
lonidae) of  the Eastern Atlantic-Ocean. Atlantide 
Report 11, 7-60. 

DORMAN, J. 1991. Investigations into the biology of  
the garfi sh, Belone belone (L.), in Swedish waters. 
Journal of  Fish biology 39, 59-69. https://doi.
org/10.1111/j.1095-8649.1991.tb04341.x

DORMAN, J.A. 1988. Diet of  the garfi sh, Belone belone 
(L.), from Courtmacsherry Bay, Ireland. Jour-
nal of  Fish Biology 33, 339-346. https://doi.
org/10.1111/j.1095-8649.1988.tb05476.x

ESSNER, J.J., J.D. AMACK, M.K. NYHOLM, E.B. HARRIS, 
& H.J. YOST. 2005. Kupffer’s vesicle is a ciliated 
organ of  asymmetry in the zebrafi sh embryo that 
initiates left-right development of  the brain, heart 
and gut. Development 132, 1247-1260. https://
doi.org/10.1242/dev.01663

FISCHBACH, V., P. THIEME, P. POLTE, & T. MORITZ. 
2024. Delineating early life stages of  Belone belone: 
analysis of  external morphology and postcranial 
skeletal development of  the garfi sh. Canadian 
Journal of  Zoology 102, 934-939. https://doi.
org/10.1139/cjz-2024-0004

FONDS, M., H. ROSENTHAL, & D.F. ALDERDICE. 1974. 
Infl uence of  temperature and salinity on embry-
onic development, larval growth and number of  
vertebrae of  the garfi sh, Belone belone, 509-525. 
In: The early life history of  fi sh (BLAXTER, J., ed.). 
Springer Berlin, Heidelberg.

JIANG, R.J., F. YANG, F. CHEN, R. YIN, M.Z. LIU, W.B. 
ZHU, A. GUO, & L.W. LIU. 2022. Assessing trophic 
interactions among three tuna species in the Solo-
mon Islands based on stomach contents and stable 
isotopes. Frontiers in Marine Science 9, 1-15. 
https://doi.org/10.3389/fmars.2022.961990

KORZELECKA-ORKISZ, A., K. FORMICKI, A. WINNICKI, M. 
BONISŁAWSKA, J. SZULC, M. BIERNACZYK, A. TAŃSKI, & 
W. WAWRZYNIAK. 2005. Peculiarities of  egg structure 
and embryonic development of  garfi sh (Belone belone 
(L.)). Electronic Journal of  Ichthyology 2, 42-53. 

LOVEJOY, N.R., & B.B. COLLETTE. 2001. Phylogenetic 
relationships of  new world needlefi shes (Teleostei: 
Belonidae) and the biogeography of  transitions 
between marine and freshwater habitats. Copeia 
2001, 324-338. https://doi.org/10.1643/0045-
8511(2001)001[0324:Pronwn]2.0.Co;2

LOVEJOY, N.R., M. IRANPOUR, & B.B. COLLETTE. 2004. 
Phylogeny and jaw ontogeny of  beloniform fi shes. 
Integrative and Comparative Biology 44, 366-377. 
https://doi.org/10.1093/icb/44.5.366

MILLER, B., & A.W. KENDALL. 2009. Early life history 
of  marine fi shes. University of  California Press, 
Berkeley and Los Angeles, USA.

NICHOLS, J., & C. BREDER JR. 1928. About fl ying fi shes. 
Natural History (New York) 28, 64-77. 

POLTE, P., & H. ASMUS. 2006. Intertidal seagrass beds 
(Zostera noltii) as spawning grounds for transient 
fi shes in the Wadden Sea. Marine Ecology Pro -
gress Series 312, 235-243. https://doi.org/10. 
3354/meps312235

ROSENTHAL, H., & M. FONDS. 1973. Biological ob-
servations during rearing experiments with the 
garfi sh Belone belone. Marine Biology 21, 203-218. 
https://doi.org/10.1007/BF00355251 

SCHLESINGER, G. 1909. Zur Phylogenie und Etho-
logie der Scombresociden. Verhandlungen der 
Kaiserlich-Königlichen Zoologisch-Botanischen 
Gesellschaft 59, 302-339. 

SEIFERT, R. 1938. Die Bodenfauna des Greifswalder 
Boddens. Ein Beitrag zur Ökologie der Brack-



62

wasserfauna. Zeitschrift für Morphologie und 
Ökologie der Tiere 34, 221-271. 

VON WESTERNHAGEN, H. 1974. Incubation of garpike eggs 
(Belone belone Linné) under controlled temperature and 
salinity conditions. Journal of  the Marine Biological 

Association of  the United Kingdom 54, 625-634. 
https://doi.org/10.1017/S0025315400022797 

Eingegangen: 28.07.25
Akzeptiert: 25.10.25



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (ISO Coated v2 \050ECI\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
  >>
  /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 true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12.755910
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


