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Abstract 
The red alga Acanthophora spicifera is the most common invasive marine species 
occupying intertidal and subtidal habitats within the Main Hawaiian Islands. 
Despite regular surveys since 1989, A. spicifera has not previously been recorded 
within the Northwestern Hawaiian Islands, which are within Papahānaumokuākea 
Marine National Monument. This report describes the first record of A. spicifera 
within the Papahānaumokuākea Marine National Monument, at Kuaihelani 
(Midway Atoll). 
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Introduction 

Acanthophora spicifera [(Vahl) Børgesen] is a species of red seaweed native 
to the Caribbean and Southern Atlantic (Taylor 1972; Tabb and Manning 
1961; Wynne 1986; Guiry and Guiry 2022) that has since spread throughout 
tropical and subtropical seas across the globe (Kilar 1984; Abbott 1999). 
This species is common in habitats within subtidal and intertidal waters of 
sheltered bays and along open coasts below the mean low tide level (Rao 
and Sreeramulu 1974; Kilar 1984; Carlton and Eldredge 2009). 
Acanthophora spicifera is typically found in areas with moderate to strong 
wave action at depths of 1–8 m, though it has been found at depths of up to 
22 m (Kilar 1984). It grows on a wide range of substrata including rock and 
coral, sand, artificial structures, as an epiphyte on other algae, and in free-
floating mats (Abbott 1999; Russell 1992; Knapp et al. 2011). Growth of 
A. spicifera shows seasonal variability with the peak growing season occurring 
in the summer months (Weijerman et al. 2008). It produces carpospores 
and tetraspores, but can also reproduce asexually via fragmentation (Smith 
et al. 2002).  
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Acanthophora spicifera was introduced to the Hawaiian Islands from 
Guam in the early 1950’s via fouling on large vessels (Doty 1961). It was 
first detected at Pearl Harbor in 1952, and subsequently spread to all the 
Main Hawaiian Islands (MHI) by 1960 (Doty 1961; Carlton and Eldredge 
2009). Since its introduction, this species has become the most common of 
the 21 invasive macroalgal species in the MHI (Doty 1961; Smith et al. 
2002). Its ability to reproduce both asexually via fragmentation and 
sexually, and its broad preference in habitat type are traits that have 
allowed this species to become a highly abundant invasive marine alga in 
Hawaiian waters (Kilar 1984; Russell 1992; Abbott 1999; Smith et al. 2002). 
In 2008, A. spicifera was detected at Palmyra Atoll, which lies ~ 3,000 km 
southeast of Kuaihelani (Midway Atoll) or ~ 1,800 km to the south of 
Honolulu, Hawai‘i, having been most likely introduced from the MHI via 
vessel hull fouling (Knapp et al. 2011). It has also been found in the 
Marshall Islands ~ 2,600 km southwest of Kuaihelani, where it has been 
observed covering and subsequently killing coral (Tsuda et al. 2008). The 
MHI are a potential source for hull fouling invasive species to surrounding 
Pacific Island areas based on their proximity to other atolls and vessel 
movements often originating from the MHI ports (Godwin et al. 2006). 
However, despite its ubiquitous presence in the MHI and in subtropical 
seas, no previous records of A. spicifera have been documented in the 
Northwestern Hawaiian Islands (NWHI), which lay within the boundaries of 
the Papahānaumokuākea Marine National Monument (PMNM) and National 
Marine Sanctuary, until now.  

Materials and methods 

In early July 2022, Acanthophora spicifera was incidentally detected within 
the sand and coral rubble shallows of Kuaihelani, PMNM by one of the 
authors while snorkeling from shore. Photographs taken were shown to 
visiting NOAA staff and university researchers who confirmed identification 
morphologically on site and later validated through DNA analysis. The 
majority of the survey areas were accessed by small boat on July 13–27, 
2022. Observations were made by divers using snorkel and scuba equipment. 
Visual estimations of percent cover were made by haphazardly estimating a 
10 m2 area surrounding a target specimen. Voucher specimens were 
collected with ambient water and transported to a shore-based laboratory 
where they were photographed and categorized before being preserved by 
emersion in silica gel and being transported back to the University of 
Hawai‘i for DNA analysis (Figure 1a). The identification of A. spicifera was 
confirmed through DNA sequencing of the mitochondrial COI DNA 
barcode region, following the protocols of Sherwood et al. (2010). 

Results 

Acanthophora spicifera was originally found on shallow reef flats directly 
downwind ~ 1.5–2 km of two historical piers (Site 1: Figure 2). Follow up 
surveys for A. spicifera were conducted around Kuaihelani in conjunction 

https://doi.org/10.3391/bir.2025.14.4.15
https://www.invasivesnet.org


New record of Acanthophora spicifera in Hawaiian Archipelago 

 Rankin et al. (2025), BioInvasions Records 14(4): 945–951, https://doi.org/10.3391/bir.2025.14.4.15 947 

 
Figure 1. (a) Acanthophora spicifera voucher specimen being processed for later DNA analysis; (b) Acanthophora spicifera 
growing within Padina sp. and Dictyota sp.; (c) visual estimates placed highest density areas of Acanthophora spicifera at 50–75% 
cover; (d) Acanthophora spicifera found growing on USFWS small boat (image credit USFWS volunteer Curtis Mahon); (e) 
Acanthurus trigosteus consuming Acanthophora spicifera. Photos A, B, and C by Taylor M. Williams; photo E by Keegan Rankin. 

with another project, which was surveying for the nuisance red alga 
Chondria tumulosa. Out of nearly 150 sites surveyed, A. spicifera was only 
present at a few locations, all at depths less than 5 m (Figure 2). Voucher 
specimens were collected from sites 1 and 2 (Table 1, Figure 2). The resulting 
DNA sequence, which is available in GenBank under accession OP503542, 
shared 99.68% identity with a sequence of A. spicifera from the Main 
Hawaiian Islands with only 2 out of 623 nucleotides being different (GenBank 
accession GU223869, using the nucleotide BLAST function in GenBank 
(https://blast.ncbi.nlm.nih.gov/). The species was observed mostly in mixed 
communities of native species with a relative high abundance. It was also 
observed growing epiphytically on Dictyota sp. and Padina sp. (Figure 1b). 
Visual estimates of 50–75% cover were observed in the densest locations, 
although native species were still present, indicating A. spicifera did not have 
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Figure 2. Alien algae distribution surveys at Midway Atoll showing Acanthophora spicifera sites 1–4 and their proximity to vessel 
piers. Areas highlighted in blue at sites 1 and 2 indicate A. spicifera distribution from surveys off of Rusty Bucket. 

Table 1. Distribution of Acanthophora spicifera across Kuaihelani Atoll, Papahānaumokuākea 
Marine National Monument in July 2022. 
Site Latitude (DD) Longitude (DD) Depth (m) 
1 28.21813 −177.38728 1 
2 28.21717 −177.39011 2.4 
3 28.22422 −177.3826 1.8 
4 28.21929 −177.37341 2.4 

a complete competitive advantage at that point (Figure 1c). Subsequent 
surveys conducted at additional sites in August and September 2022 
demonstrated that A. spicifera had a scattered, clumped distribution at survey 
locations. Abundance varied from being absent on coral rubble and sand to 
covering coral rubble in dense mats. It was not observed growing on sand 
but was found in sandy patches with holdfasts attached to hard substate 
below the sand, such as rubble or underlying pavement. Since the time of 
these original surveys, fragments of A. spicifera have also been found 
adhered to USFWS small boats (Figure 1d), on a submerged buoy offshore 
of the previously mentioned piers, and ~ 500 m downwind of piers in 
shallow waters (Site 4: Figure 2; USFWS Midway staff personal communication). 
Although A. spicifera is a preferred food source for herbivorous fishes and 
Green Sea Turtles (Chelonia mydas; Stimson et al. 2001; Russell and Balazs 
2009), little evidence of herbivory was detected at sites where A. spicifera was 
present beyond the presence of urchins (Echinometra spp.) and observations 
of foraging Convict Surgeonfish (Acanthurus triostegus) (Figure 1e).  
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Discussion 

The original discovery location is offshore of an area commonly referred to 
as “Rusty Bucket” because of the amount of steel remnants that reside there 
after allegedly being deposited off the end of the old runway upon the end 
of military activities. It is unknown if there is a correlation between algal 
presence and available iron in these nearshore waters. Future studies could 
look at the trace element availability as well as potential eutrophication 
from terrestrial sea bird sources or wastewater infiltration. More recent 
discoveries located downwind of piers and as biofouling on FWS small 
boats further strengthen the theory supporting hull fouling as a probable 
vector into the NWHI and that eastern trade wind direction could drive 
the distribution from fouled vessels at piers to adjacent reefs. If these piers 
were indeed the point of introduction, they are mostly surrounded by sand 
and thus, the hard substrate found downwind would likely be the first 
suitable habitat. Surveys of the algal communities within PMNM have been 
conducted since 1989 (Abbott 1989; Wagner et al. 2013; Tsuda 2014; Tsuda 
et al. 2015; NOAA 2020). As is the case in most other tropical reef systems, 
surveys for corals and fish are conducted more frequently than algal 
surveys. The logistical and financial constraints associated with conducting 
work within the PMNM have made it difficult for phycologists to conduct 
research on its marine communities. These factors, in addition to the large 
size of PMNM, may be one reason new introductions of potentially invasive 
species can go undetected. To better detect and monitor introductions of 
algae species, future surveys within the PMNM would greatly benefit from 
the regular presence of phycologists. 

Authors’ contribution 
KR: research conceptualization, sample design and methodology, investigation and data 
collection, data analysis and interpretation, writing and editing; TMW: research conceptualization, 
sample design and methodology, investigation and data collection, data analysis and 
interpretation, writing and editing; AS: sample design and methodology, investigation and data 
collection, data analysis and interpretation, writing and editing; RK: permit approval, funding 
provision, writing and editing; BH: research conceptualization, sample design and methodology, 
investigation and data collection, data analysis and interpretation, permit approval, funding 
provision, writing and editing, corresponding author. 

Authors ORCIDs 
Keegan Rankin: 0009-0000-0878-4354; Taylor M. Williams: 0000-0002-8340-7804; 
Alison Sherwood: 0000-0001-5079-9621; Randall K. Kosaki: 0000-0003-1363-5702; Brian 
B. Hauk: 0000-0001-8030-8512. 

Acknowledgements 
We thank H. Spalding, P. T. Poulsen, P. G. Ulsamer, M. Stone, R. Hesky, L. Mackay, C. Mahon 
for their support and E. Sachs, K. M. Fraiola for providing comments on an earlier draft of this 
manuscript. Special thanks to J. H. Plissner for his mentorship, support and guidance for multiple 
aspects of this project including the review of manuscripts and assistance in the field. We thank 
K. Allsopp for assistance generating the COI DNA sequence for A. spicifera and C. Counsell 
for the assistance with map creations. We would like to thank Laura Garzoli and Andrew 
Davinack for reviewing this publication. 

https://doi.org/10.3391/bir.2025.14.4.15
https://www.invasivesnet.org
https://orcid.org/0009-0000-0878-4354
https://orcid.org/0000-0002-8340-7804
https://orcid.org/0000-0001-5079-9621
https://orcid.org/0000-0003-1363-5702
https://orcid.org/0000-0001-8030-8512


New record of Acanthophora spicifera in Hawaiian Archipelago 

 Rankin et al. (2025), BioInvasions Records 14(4): 945–951, https://doi.org/10.3391/bir.2025.14.4.15 950 

Funding declaration 
We would like to thank the US Fish and Wildlife Service, the National Fish and Wildlife 
Foundation, and the National Oceanographic and Atmospheric Administration for providing 
accommodations, staff support and funding. 

Conflict of interest/Declaration of interests 
The scientific results and conclusions, as well as any views or opinions expressed herein, are 
those of the authors and do not necessarily reflect the views of the U.S. Government, the 
Departments of Commerce and Interior, USFWS, NOAA, NFWF, or their funding sources. No 
potential conflict of interest was reported by the authors. 

Ethics and permits 
All research was conducted under PMNM Co-Manager’s Permit PMNM-2022-001 and PMNM-
2022-011. 

References 
Abbott IA (1989) Marine algae of the Northwest Hawaiian Islands. Pacific Science 43(3): 223–233 
Abbott IA (1999) Marine red algae of the Hawaiian Islands. Bishop Museum Press Honolulu, 

HI, 477 pp 
Carlton JT, Eldredge LG (2009) The introduced and cryptogenic marine and estuarine animals 

and plants of the Hawaiian Archipelago. Bishop Museum Bulletins in Cultural and 
Environmental Studies 4: 1–203 

Doty MS (1961) Acanthophora, a possible invader of the marine flora of Hawaii. Pacific 
Science 15: 547–552 

Godwin S, Rodgers KS, Jokiel PL (2006) Reducing potential impact of invasive marine species 
in the Northwestern Hawaiian Islands marine national monument. Honolulu: Northwest 
Hawaiian Islands Marine National Monument Administration, 66 pp 

Kilar JA (1984) Ecological studies of the alga, Acanthophora spicifera (Vahl) Borg. 
(Rhodophyta, Ceramiales) I, the fragmentation strategy: II, maintenance and persistence in 
a community dominated by Laurencia papillosa (Forsk.). PhD Thesis, Dalhousie University 

Knapp I, Godwin LS, Smith J, Williams CJ, Bell J (2011) Records of non-indigenous marine 
species at Palmyra Atoll in the US Line Islands. Marine Biodiversity Records 4: 4–6, 
https://doi.org/10.1017/S1755267211000078 

NOAA (2020) Office of National Marine Sanctuaries. State of Papahānaumokuākea Marine 
National Monument: status and trends 2008–2019. U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration, Office of National Marine Sanctuaries, Silver 
Spring, MD, 221 pp 

Rao UM, Sreeramulu T (1974) Observations on changes in the growth of four intertidal algae at 
Visakhapatnam. Botanica Marina 17: 52–54, https://doi.org/10.1515/botm.1974.17.1.52 

Russell DJ (1992) The ecological invasion of Hawaiian reefs by two marine red algae, 
Acanthophora spicifera (Vahl) Boerg. and Hypnea musciformis (Wulfen) J. Ag., and their 
association with two native species, Laurencia nidifica J. Ag. and Hypnea cervicornis J. 
Ag. ICES Marine Sciences Symposia 194: 110–125 

Russell DJ, Balazs GH (2009) Dietary shifts by green turtles (Chelonia mydas) in the Kāne‘ohe 
Bay region of the Hawaiian Islands: a 28-year study. Pacific Science 63: 181–192 
https://doi.org/10.2984/049.063.0202 

Sherwood AR, Kurihara A, Conklin KY, Sauvage T, Presting GG (2010) The Hawaiian 
Rhodophyta biodiversity survey (2006-2010): a summary of principal findings. BMC Plant 
Biology 10: 258, https://doi.org/10.1186/1471-2229-10-258 

Smith J, Hunter C, Smith C (2002) Distribution and reproductive characteristics of nonindigenous 
and invasive marine algae in the Hawaiian Islands. Pacific Science 56: 299–315, 
https://doi.org/10.1353/psc.2002.0030 

Stimson J, Larned S, Conklin E (2001) Effects of herbivory, nutrient levels, and introduced 
algae on the distribution and abundance of the invasive macroalga Dictyosphaeria cavernosa 
in Kaneohe Bay, Hawaii. Coral Reefs 19: 343–357, https://doi.org/10.1007/s003380000123 

Tabb DC, Manning RB (1961) A checklist of the flora and fauna of northern Florida Bay and 
adjacent brackish waters of the Florida mainland collected during the period July, 1957 
through September, 1960. Bulletin of Marine Science 11(1): 552–649 

Taylor WR (1972) Marine algae of the eastern tropical and subtropical coasts of the Americas. 
University of Michigan, 870 pp 

https://doi.org/10.3391/bir.2025.14.4.15
https://www.invasivesnet.org
https://doi.org/10.1017/S1755267211000078
https://doi.org/10.1515/botm.1974.17.1.52
https://doi.org/10.2984/049.063.0202
https://doi.org/10.1186/1471-2229-10-258
https://doi.org/10.1353/psc.2002.0030
https://doi.org/10.1007/s003380000123


New record of Acanthophora spicifera in Hawaiian Archipelago 

 Rankin et al. (2025), BioInvasions Records 14(4): 945–951, https://doi.org/10.3391/bir.2025.14.4.15 951 

Tsuda RT (2014) Bibliographic catalogue of the marine benthic algae in the Papahānaumokuākea 
Marine National Monument (Northwestern Hawaiian Islands). Phytotaxa 167: 35–60, 
https://doi.org/10.11646/phytotaxa.167.1.2 

Tsuda RT, Coles SL, Guinther EB, Finlay O, Harriss FL (2008) Acanthophora spicifera 
(Rhodophyta: Rhodomelaceae) in the Marshall Islands. Micronesica 40(1/2): 245–252 

Tsuda RT, Spalding HL, Sherwood AR (2015) New species records of marine benthic algae in 
the Papahānaumokuākea Marine National Monument (Northwestern Hawaiian Islands) Bishop 
Museum Occassional Papers 116: 41–47 

Wagner D, Toonen RJ, Papastamatiou YP, Kosaki RK, Gleason KA, McFall GB, Boland RC, 
Pyle RL (2013) Mesophotic surveys of the Northwestern Hawaiian Islands with new records 
of black coral species. Proceedings of the American Academy of Underwater Sciences 
Symposium, 341 pp 

Weijerman M, Most R, Wong K, Beavers S (2008) Attempt to control the invasive red alga 
Acanthophora spicifera (Rhodophyta: Ceramiales) in a Hawaiian fishpond: an assessment 
of removal techniques and management options. Pacific Science 62: 517–532, https://doi.org/10. 
2984/1534-6188(2008)62[517:ATCTIR]2.0.CO;2 

Wynne MJ (1986) A checklist of benthic marine algae of the tropical and subtropical western 
Atlantic. Canadian Journal of Botany 64: 2239–2281, https://doi.org/10.1139/b86-298 

Web sites, online databases and software 

Guiry MD, Guiry GM (2022) Acanthophora spicifera. AlgaeBase. National University of 
Ireland, Galway. http://www.algaebase.org (accessed 22 September 2022) 

   

https://doi.org/10.3391/bir.2025.14.4.15
https://www.invasivesnet.org
https://doi.org/10.11646/phytotaxa.167.1.2
https://doi.org/10.2984/1534-6188(2008)62%5b517:ATCTIR%5d2.0.CO;2
https://doi.org/10.2984/1534-6188(2008)62%5b517:ATCTIR%5d2.0.CO;2
https://doi.org/10.1139/b86-298
http://www.algaebase.org/


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /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 true

  /MaxSubsetPct 100

  /Optimize false

  /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 /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /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 600

  /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 (None)

  /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



