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Abstract — The most important results of a lichenological survey carried out in
2001-2005 in Kralicky Snéznik are presented. Historical data on occurrence of li-
chens recently rare in the Czech Republic (viz Biatora helvola, Cyphelium inquinans,
Eiglera flavida, Lobaria pulmonaria, Nephroma parile, Psoroma hypnorum, Sphaerophorus
fragilis and Strigula stigmatella) were verified in the field. Several species were not
recorded in the territory so far (viz Agonimia repleta, Japewia subaurifera, Lecania
furfuracea, Lecidea leprarioides, Leptogium subtile, Pyrenula nitida and Sclerophora
peronella). Totally, entries on 355 lichen species were gathered up till now. The
number is equal to ca 27% of complete national lichen-flora (including historical
and bibliographical data). During the current survey 231 species were recorded.
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Introduction

Kralicky Snéznik Mts. is the second highest (1423 m a.s.1.) and the smallest moun-
tain range of the Czech Republic (76 km?). The smaller part extends to Poland,
where it is called Snieznik. Spruce timber-line is not followed by natural dwarf pine
belt here; dwarf pines used to be planted in some places in past (e.g. Maly SnéZnik,
Podbélka) [Safaf et al. 2003]. Due to hard climatic conditions the summit land-
scape recalls Nordic tundra. It is dominated by a central cone landform with several
projecting continuous crests (,Mokry hibet” is the largest one). The summit is
formed by a system of terrain steps with extensive boulder fields (the most exten-
sive one is ,,pod Vlastov¢imi kameny*, where the rock was disintegrated by freeze
thaw events). The predominating types of rock are those of acidic character (e.g.
metamorphic rocks — gneiss, migmatites). Locally they contain insertions of crystal-
line limestone and dolomite, visible e.g. in upper part of the valley of the Morava
(, Tvarozné diry“) or around the large cave Medvédi jeskyné on Polish side (Gawli-
kowska & Opletal 1997).

There is a lot of references on the occurrence of sensitive epiphytic lichens in
Kralicky Snéznik Mts. dating back to the mid of 19% century, which were not con-
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firmed recently, e.g. Gyalecta ulmi, Menegazzia terebrata, Nephroma resupinatum, Pyrenula
laevigata (probably collected on the Polish side), Sphaerophorus globosus, Ushea
longissima (e.g. Flotow 1850, Korber 1855, Stein 1879, Eitner 1896, 1901, 1911, Paul
1906, Kovar 1911, Servit 1911, Hruby 1914, Miiller 1951, Klement 1956 and Vézda
1960, 1961). The majority of the species is ecologically confined to primeval forests,
which are available only within small fragments these days.

Materials and methods

The Czech part of the mountains was investigated, the Polish part (Snieznik Ktodzki,
Gory Bialske) is being worked out by K. Szczepanska (Faltynowicz, pers. com.). The
localities were georeferenced by standard GPS receiver, thus all the collections are
defined by WGS 84 coordinates. Herbarium specimens are kept in the collection of
the Museum and gallery of Orlické hory (MGOH). The nomenclature corresponds
to that of Santesson et al. (2004).

Results

The most interesting records were collected at the following sites:

1) Arctic-alpine and boreo-montane lichens: a scree under the summit of Snéznik Mt.
(Alectoria ochroleuca, Brodoa intestiniformis, Ophioparma ventosa, Sphaerophorus fragilis)
and a scree ,,pod Vlastovcimi skalami“ (Cladonia bellidiflora, C. macrophylla). Other
arctic-alpine elements e.g. Thamnolia vermicularis, Frutidella caesioatra and Stereocaulon
alpinum (Kovar 1911) were not confirmed now.

i1) Lichens of spruce forests: fragments of primeval montane spruce forests ,, Mokry
hrbet“ and a forest between the tourist bases Snézna and Franciska (Bryoria fus-
cescens, Calicium glaucellum, Cyphelium inquinans, Japewia subaurifera, Lecania furfuracea,
Lecanora subintricata, Lecidea leprarioides, Mycoblastus sanguinarius, Usnea filipendula).
These are surviving fragments of natural forests, where still in the fifties of 20th
century A. Vézda collected e.g. Bryoria bicolor, Hypogymnia vittata or Sphaerophorus
globosus (Vézda 1960). In higher altitudes rowan trees are intermixed, rarely shel-
tering Biatora helvola.

ii1) Epiphytic lichens of ravine and old-growth forest species: still lichenologically in-
teresting is the valley (glacial cirque) of the Morava, overgrown with rowans and
sycamores. Due to the forests covering the surrounding slopes it does not dry out
too much during summer thus sustaining suitable climatic conditions for several
susceptible epiphytes (e.g. Agonimia repleta, Nephroma parile and Strigula stigmatella).
Fragments of well preserved beech-fir forests (e.g. ,Na Strasidlech®) host occasion-
ally further rare epiphytes requiring old trees and primeval forest climate, e.g.
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Chaenotheca brachypoda, Lobaria pulmonaria, Sclerophora peronella). Several significant
species, however, were not confirmed now e.g. Gyalecta ulmi and Mycobilimbia carneo=
albida (Vézda 1960).

1v) Lichens on limestone: limestone outcrops are very rare on Kralicky Snéznik Mts.
Thus, all of these biotopes are significant, e.g. ,Tvarozné diry“ in the valley of the
Morava. Even though the rock surface is mostly shaded by the trees, one can record
several lichens lacking elsewhere within the studied area (e.g. Collema cf. fuscovirens,
Leptogium subtile, Polyblastia albida, P. dermatodes, Psoroma hypnorum, Solorina saccata).
Rare species e.g. Biatorella germanica and Thelidium olivaceum (Kovar 1911) were not
confirmed recently.

Remarkable species

Agonimia repleta
An obligatory epiphytic species described recently (Czarnota & Coppins 2000),
rarely saxicolous or epibryophytic, having a few localities in the Czech Republic:
Orlické hory Mts. (Halda 2001, Vézda 2000), Sumava Mts. (Palice 1999 as A.
allobata, cf. Palice et al. 2003), PredSumavi Mts. (Vondrak & Palice 2004),and
Jeseniky Mts. (Palice pers. com.). Apparently overlooked.

SPECIMEN EXAMINED: Horni Morava, 800 m downwards the spring of the Morava

N 50°12°02.89”/ E 16°50’39.46”, on exposed roots of Acer pseudoplatanus, 900 m a. s. 1,
leg. J. Halda, 2001/05/23, JPH/4969).

Biatora helvola

An epiphyte confined to the bark of young hardwood and softwood trees in higher
altitudes with long lasting snow cover (Printzen 1995). In the Czech Republic re-
cently collected only in Sumava Mts. (Printzen & Palice 1999).

SpECIMEN EXAMINED: Horni Morava, Su$ina Mt., N 50°12’14.96”/ E 16°50°24.80", spruce

forest, Sorbus aucuparia, 1295 m a. s. 1., leg. J. Halda & M. Zmrhalov4, 2004/09/09,
JPH/6153).

Cyphelium inquinans

A rare montane epiphyte usually restricted to old growth forests. It survives on an
old, dead spruce tree. At a very closely situated locality (Susina) also Sphaerophorus
globosus was recorded (Vézda 1960), however it was not confirmed during current
research and it is highly probable that the species is locally extinct here (recently
known only from Sumava Mts. — Ligka et al. 1996, Peksa 2004).

SPECIMEN EXAMINED: Horni Morava, N 50°12°00.67”/ E 16°51°20.58", spruce forest be-
tween Snézna and Franciska, 1248 m a. s. 1, leg. J. Halda, 2005/07/02, JPH/6476).
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Eiglera flavida

A species occurring throughout Europe usually on basic substrates (Nimis 1993,
Wirth 1995). Eitner (1896) reported it from ,Vlastovci skaly“, a site however was
not specified. Kutak collected the species on argillite rock between Hlaviiov and
Hvézda (Kutak 1923a, b, 1927 - probably old argillite quarry by the road, today
covered with vegetation and the species was not confirmed there). Its occurrence
on anthropogenic sites is not necessarily exceptional. E. flavida was not reported
from the Czech Republic recently.

SPECIMEN EXAMINED: Horni Morava, Maly Snéznik, N 50°11°27.82”/ E 16°49°07.21”, on
concrete guard stone, 1290 m a. s. L, leg. J. Halda, 2005/07/01, JPH/6522.

Japewia subaurifera

A rare montane epiphyte, reported so far from montane spruce forests of Sumava
Mts. (Palice 1999), not long ago found relatively frequent also in inversion positions
on deciduous trees in National Park Ceské Svycarsko (Palice pers. com.).

SPECIMEN EXAMINED: Horni Morava, N 50°12°00.67”/ E 16°51°20.58”, spruce forest be-

tween Snézna and Franciska, on dead spruce with Cyphelium iquinans and Lecanora
subintricata, 1248 m a. s. 1., leg. J. Halda, 2005/07/02, JPH/6476).

Lecania furfuracea

A species with similar ecological requirements as Japewia subaurifera. So far recorded
only in Sumava Mts. (Vézda 1999) and Novohradské hory Mts. (Peksa et al. 2004).
However, it was collected also in the area of Tfebonsko (S Bohemia) and in Krko-
nose Mts. (Palice pers. com.). It is recognized through its finely sorediate green
thallus and pale brown apothecia with vanishing margin and 1 to 2-celled spores
(Vézda 1999).

SPECIMEN EXAMINED: Horni Morava, N 50°12°00.74”/ E 16°51°18.21”, spruce forest be-

tween Snézna and Franciska, on old dead spruce, 1220 m a. s. 1., leg. J. Halda, M.
Zmrhalova, 2005/07/02, JPH/6432).

Lecidea leprarioides

A montane forest species, which was not recorded from the territory of the Czech
Republic for a long time (cf. Vézda & Liska 1999). A leprarioid thallus is usually
finely sorediate, greyish white to yellowish grey, forming extensive patches. Black
apothecia are markedly bluish pruinose. It grows on bark and rarely on wood of
conifers (Tgnsberg 1992). Recently known also in Sumava Mts. and bog woods with
Pinus rotundata (Palice, pers. com.).

SPECIMEN EXAMINED: Horni Morava, N 50°12°00.74”/ E 16°51°18.21”, spruce forest be-

tween Snézna and Franciska, on old spruce, 1220 m a. s. 1, leg. J. Halda, M. Zmrhalov3,
2005/07/02, JPH/6426).
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Leptogium subtile

A species recently reported only from Orlické hory Mts. (Halda 1999). The minute
species is recognized well according to abundant, round, orange apothecia (Jorgensen
1994).

SPECIMEN EXAMINED: Horni Morava, Tvarozné diry, N 50°11°04.32”/ E 16°50°18.67”, on

plant debris with Psoroma hypnorum, 840 m a. s. 1, leg. J. Halda, M. Zmrhalova, 2004/
09/11, JPH/6220).

Lobaria pulmonaria

A rare forest epiphyte recently given only from several localities in Sumava Mts. and
one locality in Novohradské hory Mts. and Kralicky Snéznik Mts. (Liska et al.
1996), where it was confirmed from the valley of the Morava (Liska & Pistat 1990,
Liska et al. 1996 — the same locality was reported by Vézda (1960) for the species
Gyalecta ulmi — recently not confirmed). The species was cited also by Hruby (1914).
The species was not collected directly in the valley of the Morava. Current collec-
tion (one large and several smaller thalli) originates in beech-fir forest ,Nad Stra-
Sidly“ overgrowing a beech tree. Andél (1999) reported L. pulmonaria from the same
locality, but growing on Acer pseudoplatanus.
SPECIMEN EXAMINED: Horni Morava, old growth forest ,Ve Strmém*“, N 50°11°43.06”/

E 16°49°44.80”, Fagus sylvatica, 1116 m a. s. L., leg. J. Halda, M. Zmrhalova, 2005/07/02,
JPH/6508.

Nephroma parile

A rare epiphyte in the Czech Republic, reported from the base of a sycamore in the
valley of the Morava, so far not reported from Kralicky SnéZnik Mts. Recently, the
species was recorded only in five localities in Sumava Mts. (Liska et al. 1996) and
as an epibryophyte on rocks in Predsumavi Mts. (Vondrak & Palice 2004).
SPECIMEN EXAMINED: Horni Morava, 800 m downwards the spring of the Morava,

N 50°12°05.72”/ E 16°50’44.73”, Acer pseudoplatanus, 900 m a. s. 1., leg. J. Halda, M.
Zmrhalova, 2001/05/23, JPH/4974.

Psoroma hypnorum

A very rare species in the Czech Republic, finally confirmed almost after a hundred
years (cf. Kovar 1911). A label of Kovar’s historical specimen (1909, OLM) un-
fortunatelly does not supply us with detail data on the location. Currently the spe-
cies grows on bryophytes overgrowing rocks of the wall lining the river at , Tvarozné
diry“ along with Leptogium subtile.

SPECIMEN EXAMINED: Horni Morava, Tvarozné diry, N 50°11°04.32”/ E 16°50°18.67”,
840 m a. s. 1, leg. J. Halda, M. Zmrhalova, 2000/10/19, JPH/4529.
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Pyrenula nitida

A rare species confirmed after a long time requiring smooth bark of deciduous
trees, mainly beech trees and high air humidity. The locality is not included in the
Red data book (Liska & Pisat 1995).

SPECIMEN EXAMINED: Horni Morava, old growth forest ,Ve Strmém, N 50°11°44.95”/

E 16°49°48.40”, Fagus sylvatica, 1116 m a. s. 1, leg. J. Halda, M. Zmrhalova, 2005/07/02,
JPH/6495.

Sclerophora peronella

Number of currently collected specimens does not exceed 15. Most of them origi-
nate in Sumava Mts., one in Orlické Hory Mts. and Brdy Mts. (Palice 1998, Halda
1999, Liska et al. 2006), not comprising the presented collection. A rare forest epi-
phyte confined mostly to old deciduous trees in old growth forests.

SPECIMEN EXAMINED: Horni Morava, old growth forest ,Ve Strmém“, N 50°11°43.06”/

E 16°49’44.80”, in a hollow trunk of Fagus sylvatica, 1116 m a. s. 1., leg. J. Halda, M.
Zmrhalova, 2005/07/02, JPH/6478.

Sphaerophorus fragilis

A rare arctic-alpine species recently recorded only in Sumava Mts. and Jeseniky Mts.
(Liska & al. 1998). Its occurrence was confirmed also in the area of Kralicky Snéz-
nik Mt. now. First report on abundant occurrence was given by Korber (1855). Re-
cently, two well developed thalli were found (diam. 4 cm) on a boulder of a scree
and one little one on the rock at ,Vlastovci skaly“. Previously it was collected by A.
Vézda here in 1957 (herb. OLM).

SPECIMEN EXAMINED: Horni Morava, N 50°12’10.36”/ E 16°50°20.25”, in the scree below
JVlastovei skaly“, 1285 m a. s. L, leg. J. Halda, M. Zmrhalova, 2004/06/26, JPH/5864.

Strigula stigmatella

Previously recorded by Eitner (1901) on the Polish side of the ridge. Recently given
only once from Sumava Mts. (Palice 1999), where it occurs at several localities, but
exclusively in the remnants of primeval forests (Palice pers. com.). Sensitive species
growing on bark or epiphytic bryophytes, rarely on rocks (cf. Wirth 1995) featuring
similar ecological requirements as Lobaria pulmonaria. It is apparently extinct in most
parts of the country. Currently found on a rowan in the vallye of the Morava.
SPECIMEN EXAMINED: Horni Morava, 800 m downwards the spring of the Morava,

N 50°12°05.72”/ E 16°50’44.73”, Acer pseudoplatanus, 900 m a. s. ., leg. J. Halda, M.
Zmrhalova, 2001/05/23, JPH/4955.



Central European lichens — diversity and threat 321

Acknowledgements

I am deeply indebted to L. Pisut for his neverending help in my training in licheno-
logy. I am grateful to A. Guttova and Z. Palice for their useful comments and trans-
lation of the manuscript. I am much obliged to M. Babkova (OLM) and L. Edrova
(PRM), curators of the herbaria, for putting the loans at my disposal.

Literature cited

ANDEL P
1999 Bioindikace imisni zatéZe na Kralickém Snézniku pomoci liSejnikd. Evernia,
Liberec.
Czarnota P. & Coprins B. J.

2000 A new species of Agonimia and some interesting lichens from Gorce Mts
(Western Beskydy Mts) new to Poland. Graphis Scripta 11: 56-60.

ErrNer E.
1896 Nachtridge zur Flechtenflora Schlesiens. Jber. Schles. Ges. Vaterl. Cult. Abt. Z. 73:
2-26.
1901 II. Nachtrag zur schlesischen Flechtenflora. Jber. Schles. Ges. Vaterl. Cult. Abt.
Z.78:5-27.

1911 Dritter Nachtrag zur schlesischen Flechtenflora. Jber. Schles. Ges. Vaterl. Cult.
Abt. Z. 88: 20-60.
FLotow J. von.
1850 Lichenes Florae Silesiae. Jber. Schles. Ges. Vaterl. Cult., Breslau, 1849: 98-135.
GawLikowska E. & OpLETAL M.
1997  Kralicky Snéznik. Geologicka mapa pro turisty. [1:50 000]. ed. Cesky geologicky
ustav a Panstwowy Instytut Geologyczny. Praha, Warszawa.
HaLpa J.

1999  Prispévek k poznani lichenoflory Orlickych hor 2. Acta Mus. Richnov. (Sect.
natur.) 6: 1-32.

2001  Prispévek k poznani lichenofléry v idolich Metuje a OleSenky. Acta Mus. Richnov.
(Sect. natur.) 8: 1-30.
Hrusy ].
1914 Die Ostsudeten. Eine floristische Skizze. Briinn.
JORGENSEN P. M.
1994  Further notes on european taxa of the lichen genus Leptogium, with emphasis on
the small species. Lichenologist. 26: 1-29.
Krement O.
1956  Zur Flechtenvegetation des Glatzer Schneeberges. Prirod. Sborn. Ostrav. Kraje,
Opava, 17: 196-212.
KovAR E
1911  Vierter Beitrag zur Flechtenflora Mahrens. Véstn. Klubu Pfirod. Prostéjov. 13:
17-54.



322 Central European lichens — diversity and threat

KOrBER G. W.
1855  Systema Lichenum Germaniae. Die Flechten Deutschlands. Breslau.
Kutik V.

1923a  Lisejnikova flora piskovcovych skal v sv. Cechach. Véstn. L. Sjezdu Cs. Bot. Praha.
p- 59.

1923b  Vzacné lisejniky ceské. Véstn. L. Sjezdu Cs. Bot. Praha. p. 60.

1927  Treti prispévek ku kvétené ¢eskych lisejnikt. Preslia 5: 36-51.

Liska J. & Pisur L.

1990 Verbreitung der Flechte Lobaria pulmonaria (L.) Hoffm. in der Tschechoslowakei.
Biolobgia 45: 23-30.

1995  LiSajniky. In: Kotlaba E (ed.), Cervena kniha ohrozenych a vacnych druhov rastlin
a zivocichov SR a CR 4. Sinice a riasy, huby, lisajniky, machorosty, p. 120-156.
Priroda, Bratislava.

Liska J., DETiNnskY R. & PALICE Z.

1996 Importance of the Sumava Mts. for the biodiversity of lichens in the Czech Re-

public. Silva Gabreta, Vimperk, 1: 71-81.
Liska J., PaLICE Z. & DETINSKY R.

1998 Zmény v rozsifeni vzacnych a ohrozenych lidejniki v Ceské republice I. Pfiroda,
Praha, 12: 131-144.

Liska J., PALICE Z., DETINSKY R. & VONDRAK ].

2006  Changes in distribution of rare and threatened lichens in the Czech Republic IL
In: Lackovicova A., Guttova A., Lisickd E. & Lizon P. (eds.), Central European Li-
chens - diversity and threat, p. 209 — 226. Mycotaxon & Institute of Botany SAS,
Ithaca, Bratislava.

Nmvs P L.
1993  The lichens of Italy. Museo Regionale di Scienze Naturali.

PALICE Z.

1998  Ligejniky ptirozenych a poloptizenych lesnich porostti na Sumavé: (1) Zdanidla.
Silva Gabreta, Vimperk, 2: 53-58.

1999 New and noteworthy records of lichens in the Czech Republic. Preslia 71: 289-
336.

PALICE Z. et al.

2003  LiSejniky zaznamenané béhem 9. jarniho setkani bryologicko-lichenologické
sekce v Hajnici u Mirochova (CHKO Treborisko, 11.-14.4.2002). Bryonora 32: 7-
17.

Peksa O., SvoBopa D., PALICE Z., DETINSKY R. & ZAHRADNIKOVA M.

2004 LiSejniky. In: Papacek M. (ed.), Biota Novohradskych hor. Modelové taxony,
spolecenstva a biotopy. p. 100-104, 293-297. Jihoceska Univerzita Ceské Budéjo-
vice.

PEksa O.

2004 Vysledky lichenologického vyzkumu Povydri. In: Dvorak L. & Sustr P. (eds.),
Sbornik konference Aktuality Sumavského vyzkumu II. Srni. Rijen 4-7. 2004. p.
112-115. Sprava NP a CHKO Sumava, Vimperk.

PrintzEN C.
1995 Die Flechtegattung Biatora in Europa. Bibl. Lichenol. 60: 5-275.



Central European lichens — diversity and threat 323

PrintzEN C. & PALICE Z.
1999  The distribution, ecology and conservational status of the lichen genus Biatora in
central Europe. Lichenologist. 31: 319-335.

SANTESSON R., MOBERG R., NorDIN A., ToNsBERG T. & VITIKAINEN O.
2004 Lichen-forming and lichenicolous fungi of Fennoscandia. Museum of Evolution,
Uppsala.
SERVIT M.
1911 Zur Flechtenflora Bohmens und Méahrens. Hedwigia, Dresden, 50: 51-85.

StelN G.
1879  Flechten. In: Kryptogamen-Flora von Schlesien. Im Namen der Schles. Ges. f.
vaterldnd. Kultur herausgeg. v. Prof. Dr. Ferd. Cohn. Jahresber. Schles. Ges. 2: 1-
400.

SAFAR ]. ET AL.

2003  Olomoucko. In: Mackovvéin P & Sedlacek M. (eds.), Chranén4 tzemi CR. Svazek
VI, p. 276-277. AOPK CR Praha EkoCentrum Brno, Praha.

ToNsBERG T.
1992  The sorediate and isidiate, corticolous, crustose lichens in Norway. Sommerfeltia
14: 1-331
VEzpa A.
1960  Zur Flechtenflora des Altvatergebirges (Sudeti orient.). Piirod. Cas. Slez., Opava,
21: 255-270.
1961  Treti prispévek k rozsifeni liSejnika v Jeseniku. Pfirod. Cas. Slez., Opava, 22:
447-458.

1999 Lichenes Rariores Exsiccati. Fasciculus 39 (numeris 381-390). Brno. 5 p.
2000 Lichenes rariores exsiccati. Fasciculus 45 (numeris 441-450). Brno. 4 p.
VEzpa A. & Liska J.
1999  Katalog lisejnikii Ceské Republiky. Botanicky tistav CSAV, Prithonice.
VONDRAK J. & PALICE Z.
2004 Lichenologicky vyznamna lokalita Zabrdska skala v prachatickém PredSumavi.
Bryonora 33: 22-26
WIRTH V.
1995  Flechtenflora 2. Aufl. Ulmer.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 false
  /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 false
  /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 false
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




