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region from 2009 to 2014. The main goal of this publication was to establish a methodology to distinguish refuges from other habi-
tats. The main points of this methodology include the precise determination of the research area, comprehensive development of its 
local lichenobiotic biodiversity, identification of the most valuable species (mainly rare and endangered) and selection of areas with 
the highest concentration of their stands.

: epiphytic lichens, refuge, endangered species, local biodiversity.

The term refugium (from Latin refuge: a place providing 
safety, protection, shelter) can be used to describe an area 
or a region where refugees find shelter from areas where 
their lives are at risk or even threatened with destruction. 
It follows that a refuge is a place where someone (or some-
thing) escapes to in order to find the possibility of safe sur-

(2007). In many languages, the term derived from the Latin 
word refuge is referred to as a refugee; for example, refu-

In the natural sciences, a refuge is defined according to 
Mirek et al. (2005) as a “natural or semi-natural site, distin-
guished by an exceptional botanical richness and/or consti-
tuting a habitat for a distinctive set of rare, endangered and/
or endemic plant species and/or plant communities of high 
botanical value”.

Until now, the problem of refuges and their protection 
has been treated rather marginally in lichenological lit-
erature. This issue is presented as an important research 

2014; Gruszka, 2017). Usually, this issue is not subject to 
detailed analysis, and naming areas refuges is not support-
ed by unambiguous and convincing justification. In many 
cases, a set of undoubtedly valuable species is given from 
the studied area; however, due to a lack of proper analysis 
and interpretation of results, there is a fear that, in some 
cases, assignment of the rank of refuge may be not justified.

Due to the decreasing number of valuable sites and 
dying and endangered species of lichens in particular, 
lichenologists are faced with an urgent need to develop 
methods to properly distinguish refuges and then postu-
late to cover these areas with legal protection. Thus, in this 
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publication, suggestions and proposals of procedures to 
help to establish lichen refuges are given, which the au-
thors base on results of their long-term observations and 
studies on changes in the qualitative and quantitative bio-

experience has been used, especially in the organization 
of the legal protection of these organisms. This research 

Lakeland (Lipnicki, 1991, 1993, 2002a, 2006, 2010, 
2012; Gruszka, 2009, 2010, 2011, 2012, 2017).

This publication provides an example of the distinc-

based on the results of an analysis made by Gruszka 
(2014). It is also extending the issues discussed in the 
earlier publication of Gruszka (2017) supplemented with 
the results of further studies on lichen refugia. The pre-
sented scheme of conduct should be treated as material 
for further discussion. 

The basic standard for distinguishing a refuge within 
a larger area is the occurrence of valuable, endangered 
and perishing species; however, it should be kept in mind 
that the distribution of valuable taxon sites, both on the 
national scale and in smaller areas (for example in the 
mesoregion, in the forest complex, etc.), is not a perma-
nent feature. The richness of species is due to the an-
alysed area, diversity of habitats and lichens available 
to substrates, microclimate, human pressure, including 
the nature of land use and its changes, and the degree 
of urbanization. These dependencies are reflected in re-
gional lists of endangered species (i.a. Czarnota, 2003; 

only in a set of taxa, but in the case of the same species, 
in a different threat status. The distinction of a lichen 
refuge can be a very important prerequisite for legal pro-
tection and/or indication of the way it is managed in its 
area. Although this task is not troublesome, it is often 
overlooked by lichenologists.

The determination of a lichen refuge should take 
place in the following stages:

1) indication of the analysed area boundaries;
2)  creation of the list of lichen taxa, including the re-

sults of previous (historical) studies, if any;
3) selection of indicator species;
4)  creation of a map of the positions all indicator spe-

cies.
Each of these tasks is usually performed as standard 

practice during lichenological characterization of an area. 
An additional analysis of the obtained results will lead 
to separation of the refuges, which will allow for the 

submission of the appropriate postulates to the property 
owners.

In the initial stages of work, the boundaries of an area on 
which lichen refuges are expected to exist (e.g. mesore-
gion, forest complex, city, etc.) should be strictly defined. 
Failure to do so will not only reduce the value of the 
work done but may also be the basis for questioning the 
results.

To compile a list of lichen taxa whose occurrence will al-
low for the identification of the refuges within the bound-
aries of the analysed area, a complete list of species 
should be created together with the frequency of their 
occurrence. Among them, select regionally rare, very rare 
or endangered taxa, including relics of forests (acc. to 

One should be aware that a list created this way will be 
unique and characteristic of a given region and cannot be 
the basis for analysing other areas. If accurate historical 
results are available, they should also be analysed. As 
a result, it will be possible to determine the trends and 
pace of change in lichenobiotic biodiversity; in particu-
lar, taxa will be indicated, which deserve special attention 
due to the drastic reduction in the number of posts.

Stand mapping

The indicative taxonomic levels should be marked on the 
maps of the studied area. Concentrations of points will 
indicate the location of those parts of the terrain in which 
there are favourable conditions for the survival of the 
most valuable lichen taxa; they will be refugees. 

western Poland (Fig. 1). It occupies an area of approxi-
mately 4380 km2

surrounded by Charzykowska Plain and Tuchola Forest 

-
land is a typical agricultural land. Forests occupy small 
areas. A more detailed description of the research area 
is provided in the article by Gruszka (2017).
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Field studies of the mesoregion were conducted in the 
years 2009-2014. These studies was conducted with the 
same methods to the previous ones, aimed to develop 
a complex characterization of the epiphityc lichenobiotic 
of the chosen area to determine procedures for identifying 
the lichen sites (Gruszka, 2017).

Historical data compiled by Tobolewski (1966, 1971, 

by Nafalska (1981), Lipnicki (1998, 2001, 2002b) and 

nomenclature follows the Index Fungorum (date of explo-
ration 01/07/2019). 

In total, 160 species of epiphytic lichens were identified 
-

search (Gruszka 2014). Of all identified species of lichens, 
43 species were identified as indicators of refuges (Ta-
ble 1); most of them are endangered in the country and 

areas were marked as lichen refuges (Fig. 2). 

 

of lichen species, B – localities of selected indicator species, C – refuge areas; 
D – refuges names. Numbering in accordance with the numbering in Table 1
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1 2 3 4 5 6 7 8 9

Acrocordia gemmata 
(Ach.) A. Massal. *

Alyxoria varia (Pers.) Ertz & Tehler * * * * *

Arthonia atra (Pers.) A. Schneid. * *

Arthonia spadicea Leight. * *

Arthonia vinosa Leight. *

Arthothelium ruanum 
*

Bacidia arceutina (Ach.) Arnold * *

Bacidia circumspecta 
(Norrl. & Nyl.) Malme *

Bacidia rosella (Pers.) De Not. * * *

Bacidia rubella (Hoffm.) A. Massal. * *

Bacidina sulphurella  * *

Biatora efflorescens 
(Hedl.) Räsänen * *

Biatora globulosa (Flörke) Fr. *

Bryoria implexa  
(Hoffm.) Brodo & D. Hawksw. * *

Bryoria sophiae (Motyka) Bystrek *

Bryoria vrangiana 
(Gyeln.) Brodo & D. Hawksw. * *

Calicium adspersum Pers. ** * ** * * * *

Calicium salicinum Pers. * * * *

Calicium viride Pers. * * *

Chaenotheca brachypoda 
(Ach.) Tibell * * * *

Chaenotheca brunneola 
(Ach.) Müll. Arg. *

Chaenotheca furfuracea (L.) Tibell * * * * *
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1 2 3 4 5 6 7 8 9

Chaenotheca trichialis (Ach.) Hellb. *

Chrysothrix candelaris  
(L.) J.R. Laundon ** * *** * * *

Chrysothrix flavovirens Tønsberg *

Fellhanera bouteillei *

Gyalecta flotovii *

Hypogymnia farinacea Zopf *

Lobaria pulmonaria (L.) Hoffm. *

Micarea elachista 
* *

Micarea melaena (Nyl.) Hedl. * * * *

Opegrapha vermicellifera  * ** *

Opegrapha vulgata (Ach.) Ach. * * *

Pertusaria flavida 
(DC.) J.R. Laundon * * * *

Pertusaria leioplaca DC. ** * ** * * **

Pertusaria pertusa (L.) Tuck. ** * * *

Pseudoschismatomma rufescens (Pers.) Ertz & Tehler * *

Pyrenula nitida (Weigel) Ach. * * * * *

Pyrenula nitidella 
(Flörke ex Schaer.) Müll. Arg. *

Ramalina baltica Lettau *

Toniniopsis subincompta *

Usnea fulvoreagens 
(Räsänen) Räsänen *

Varicellaria hemisphaerica 
(Flörke) I. Schmitt & Lumbsch * * * * * *

Table 1 continued
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patterns of proceedings are based on:
– examination of the whole biota of lichens in a spe-

cific area;
– selection of index species (i.e. rare and/or the most 

endangered), including relics of primeval forests;
– prediction of areas with the highest concentration 

of positions of distinguished species.
This may look too simplistic, but it allows for the 

indication of lichen refuges (without resorting to other 
methods) and it is necessary when considering the im-
portance of obtaining appropriate and non-negotiable 
results. The procedure itself does not require absolute 
support from statistical analysis, although this can also 
be helpful.

The analysis of relatively little historical data did not 
provide enough information about possible directions 
of lichenobiotic changes. Based on this, it was also not 
possible to indicate species which, due to the drastic re-
duction in the number of positions, would deserve atten-
tion. Available data indicate that the few positions are 
located mainly in the central and northern parts of the 

The eastern and southern regions were less researched, 
which was probably associated with a greater transforma-
tion of these areas and thus with their lower scientific 
attractiveness. Available historical data contained only 
a suggestion about lichenologically higher values in the 

and the Buczyna Reserve (Lipnicki, 2002b). The stud-
ies conducted in 2009-2014 in both areas confirmed the 
significant lichenological values of these areas. In both 

Buczyna Reserve. This confirms that historical research 
is valuable for determining refuges only when it has been 
carried out comprehensively and with due diligence; ex-
tracting conclusions based on fragmented data can pro-
duce misleading results.

For each species, there is a population threshold be-
low which the population faces a danger of dying out 
(Wilson, 1999). Based on this axiom, documenting the 
fulfilment of the function of a refuge in a given area 
may and should be the basis for legal protection (e.g. 
reserve, ecological use, natural monument). When pro-
posing forms of protection, ecological requirements 

1997). The most important and the most effective meth-

based on multidirectional actions undertaken for the sake 
of permanent preservation of all elements of biodiversity 
associated with their natural occurrence and their natural 

development processes. In practice, however, such ac-
tions are taken sporadically in relation to lichens. The 
authors realise that the presented theses and propositions 
do not exhaust the whole problem of lichen refuges. They 
count on their critical evaluation and verification by the 

-
tive discussion, because new conclusions may be formu-
lated to complement the discussed topic.

1. A complete, even a rich list of currently occurring 
species cannot be the only or the basic criterion for rec-
ognizing the area as a refugee.

2. When creating a list of indicator species for the 
refuge, each area should be considered individually – this 
will allow protecting the region`s most valuable species. 
Spatial and species variation of lichens are a result of the 
operation of numerous factors, related to, for example, 
the size of the area, level of the regional anthropopres-
sure, microclimate and others. 

3. With respect to refuge typing, complete historical 
data are particularly valuable, allowing for the tracking 
of the degree and direction of changes in the biota of li-
chens, selection of the most valuable species or the most 
endangered species and indication of the existence of ar-
eas with the best-preserved biota of lichens.

4. Since the problem of the refuge is not often dis-
cussed in the lichenological literature, it is advisable to 
continue researching this problem in other areas.

5. Research on lichen refuges, although only related 
to epiphytes, may be applied to other habitat groups.

-
-

montowa [Biodiversity of lichen flora in forest range 

-

-

-
lands and Lublin Upland, Symposium materials, San-
domierz 23 September 1999], Towarzystwo Naukowe 
Sandomierskie [Scientific Society of Sandomierz], 
Sandomierz: 10-22.

-
tains. Fragmenta Floristica et Geobotanica 45(1-2): 
485-492.
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-
serve: a refuge of lichen in Central Poland, Nature 
Conservation 62: 13-25.

 

other forest complexes in north-eastern Poland],  

primeval (virgin) forest: relict phenomena], [in:] 
-

-
coenosis 4: 47-64.

w Gorcach [Red List of threatened lichens in Gorce 
Mts.]. Monographiae Botanicae 91: 159-176.

(NE Poland). Acta Mycologica 37 (1/2): 77-92.

Monographiae Botanicae, 91: 107-120.

indicators of lowland old-growth forests in Poland], 

w Polsce [Threat to lichens in Poland]. Monographiae 
Botanicae, 91: 223-239.

-
go. Studium ekologiczno-geograficzne [The lichens 
of Western Pomerana (NW Poland). An ecogeograph-
ical study]. Polish Bot. Stud. 4: 1-182.

ich ochrony [Threat to the lichens and problems of li-

-

Reserve  
ted and threatened species in Poland], [in:] P. Ow- 

 
-
-

functioning, nature protection and education]. Wyd. 

-

Badania Fizjograficzne, Ser. B Botanika. 1(59):  
173-183.

Gruszka W., 2012, The protected and threatened lichens 

[in:] L. Lipnicki (ed.), Lichens Protection – Protected 
-

ski: 277-286.

-

Gruszka W., 2017, The concept of lichen refugia clas-
sification. A proposal based on the case study 

27(3): 65-75.
Index Fungorum, 2019, http://www.indexfungorum.org/

names/names.asp [Accessed 01.07.2019].

-

Mts as refuges of threatened and protected lichens 
in Poland]. Fragm. Florist. Geobot. Polon. 21(1):  
147-164.

-
-

wo Naukowe, Warszawa.

phrases]. Wyd. Rytm, Warszawa.

Bieszczadzkie 13: 249-259.

for Protected and Threatened Lichens in Poland, [in:] 
Z. Mirek, A. Nikel (eds.),Rare, relict and endangered 
plant species in  Poland.  Szafer Institute of  Botany, 

Bieszczady National Park, [in:] L. Lipnicki (ed.), Li-
chens Protection – Protected Lichen Species. Sonar 

-

Park Narodowy) [Refuge of  rare epiphytic lichens on 
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Sudetes] 5: 85-92.

(South Poland). Part 1. The list of lichen species. 
Wyd. Uniwersytetu Opolskiego, Studia i Monografie 
431: 1-162

Lipnicki L., 1991, Propozycje ochrony stanow-
-

for preserving the lichen stations Ascomycetes li-
chenisati in Bory Tucholskie]. Parki Narodowe  
i Rezerwaty Przyrody [National Parks and Nature Re-
serves] 10 3-4): 138-150. 

-
cholskich i ich ochrona [The lichen flora of the Tu-

 49(5): 43-50.

report
Office, Bydgoszcz.

Lipnicki L., 2001, Lichenologiczna ocena wybranych frag-

[Lichenological valorization of the selected parts 
re-

port

-

2000. Stan poznania [Tucholski Landscape Park 

Lipnicki L., 2002b, Wyniki inwentaryzacji przyrodniczej 

of rare and most interesting lichen taxons and their 

report

w Borach Tucholskich [Red List of threatened lichens 

in Poland]. Monographiae Botanicae 91: 81-90.
Lipnicki L., 2006, Protected lichens in the Bory Tu-

cholskie Forest (N Poland) and threats to them,  
 

and threat. Mycotaxon Ltd., Ithaca: 331-336. 
Lipnicki L., 2010, Najcenniejsze porosty Tucholskiego 

-
able lichens in Tuchola Landscape Park (N Poland) 
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[Nature protection in Tuchola Landscape Park]. Wyd. 

78-95.

Tucholskie” [Lichens of Tuchola Forest National 

[Plants and mushrooms of Tuchola Forest Nation-
-

zykowy: 316-357.

in Poland]. Wyd. Inst. Botaniki im. W. Szafera PAN,  

-

-
-
-

sif and Bialskie Mountains]. Acta Botanica Silesiaca, 
Monographiae 4.

Tobolewski Z., 1966, Rodzina Caliciaceae (Lichenes) 
w Polsce [The family Caliciaceae (Lichenes) in Po-

Tobolewski Z., 1971, Porosty (Lichenes). Atlas 
-

chens (Lichenes). Atlas of the geographical distri-

Tobolewski Z., 1979, Porosty (Lichenes). Atlas 
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chens (Lichenes). Atlas of the geographical distri-
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Lichenes). 

[Lichens (Lichenes). Atlas of the geographical dis-

-
-

midfield peatbogs as a refuge of rare and protected 
lichens species, [in:] L. Lipnicki (ed.), Lichens Pro-
tection  – Protected Lichen Species. Sonar Literacki, 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


