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Psammophilous Ephemeroptera and Plecoptera in Hungary

TIBOR KOVÁCS

ABSTRACT: Hungarian locality data of psammophilous species of Ephemeroptera (Ametropus fragilis, Cercobrachys
minutus, Procloeon macronyx, Pseudocentroptiloides nana) and Plecoptera (Isoptena serricornis) are summarized
and mapped, with comments on threats of the species and their habitats. With one figure.

Introduction

While Ametropus fragilis Albarda, 1878 is known from Hungary for more than a century
(MOCSÁRY 1900), Procloeon macronyx Kluge et Novikova, 1992, Pseudocentroptiloides nana
(Bogoescu, 1951) and Cercobrachys minutus (Tshernova, 1952) were found in the country int he
last 15 years (KOVÁCS et al. 1998, 2002b). The first specimen of Isoptena serricornis (Pictet,
1841) in Hungary was collected in 1970 (WEINZIERL et al. 2001). Further psammophilous
European mayfly species such as Behningia ulmeri Lestage, 1930 and Oligoneurisca borysthenica
(Tshernova, 1937) were found in the Latorica river in Slovakia as a locality situated closest to
Hungary (SOLDÁN 1981), and Baetopus wartensis Keffermüller, 1960 was recorded from the
Warta river in Poland (GºAZACZOW 2004).

Information on biology and distribution of Hungarian psammophilous mayflies and Isoptena
serricornis are found in GºAZACZOW (1997, 1998, 1999, 2004) and ZWICK & HOHMANN (2005).

Results

Ametropus fragilis Albarda, 1878

Literature data – KOVÁCS (2005): FU12, XN10, XN20, XN31; KOVÁCS (2006a): EU74, FU12, FU20, XN00, XN10,
XN21; KOVÁCS (2006b): FU12, XN00; KOVÁCS (2009): DS35, FU12, FU20, XN31; KOVÁCS & AMBRUS (2001): WN90,
XN00, XN10, XN20, XN21, XN31, XN43, XN87; KOVÁCS et al. (1999): BR87, FU12; KOVÁCS et al. (2001): EU93, EU95,
FU03, FU12, FU32; KOVÁCS et al. (2002b): DS32, DS35, DT77, EU64, EU85, EU93, EU95, FU03, FU12, FU22; KOVÁCS

et al. (2003): BR87, DS32, DS35, DS51, DS61, DT77, EU55, EU85, FU12, XN10, XN20; MÓRA et al. (2005): FU12.
Records of adults are from Budapest (MOCSÁRY 1900) and from Drávasztára, Vejti and Bélavár along the Dráva river

(SZIRÁKI 1995, 1998). Larvae are known from the following water courses: Bodrog (KOVÁCS et al. 2003), Dráva (KOVÁCS

et al. 1999, 2003), Lapincs (KOVÁCS & AMBRUS 2001), Maros (KOVÁCS et al. 2003), Rába (KOVÁCS 2005, 2006a, 2009,
KOVÁCS & AMBRUS 2001, KOVÁCS et al. 2003), Szamos (KOVÁCS 2006a, 2009), Tisza (KOVÁCS 2005, 2006ab, 2009, KO-
VÁCS et al. 1999, 2001, 2002b, 2003, MÓRA et al. 2005).

Procloeon macronyx Kluge et Novikova, 1992

Literature data – KOVÁCS (2005): FU12, FU32; KOVÁCS (2006a): EU33, EU86, FU12, FU33; KOVÁCS (2009):
ES27, EU32, EU32, EU55, EU85, XN20; KOVÁCS & AMBRUS (2002) sub nomen Centroptilum nanum Bogoescu,
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1951: XN20; KOVÁCS et al. (1998) sub nomen Pseudocentroptilum nanum (Bogoescu, 1951): YL08; KOVÁCS et al.
(2001) sub nomen Procloeon nana (Bogoescu, 1951): FU12, FU22; KOVÁCS et al. (2002a) sub nomen Centroptilum
nanum Bogoescu, 1951: CU30; KOVÁCS et al. (2002b) sub nomen Centroptilum nanum (Bogoescu, 1951): EU11,
EU33, EU43, EU54, EU64, EU75, EU85, FU12; KOVÁCS et al. (2003): DS37, DS51, DS71, DU92, ET09, EU43,
EU85, EU93, FU03, FU12, FU32.

Larvae are known from the following water courses: Bodrog (KOVÁCS 2009), Dráva (KOVÁCS et al. 1998), Fekete-
Körös (KOVÁCS 2009), Hármas-Körös (KOVÁCS et al. 2003), Hernád (KOVÁCS et al. 2003), Ipoly (KOVÁCS et al. 2002a),
Maros (KOVÁCS et al. 2003), Rába (KOVÁCS 2009, KOVÁCS & AMBRUS 2002), Tisza (KOVÁCS 2005, KOVÁCS 2006a,
2009, KOVÁCS et al. 2001, 2002b, 2003).

Pseudocentroptiloides nana (Bogoescu, 1951)

Literature data – KOVÁCS & sr. KOVÁCS (2006) sub nomen Centroptilum nanum Bogoescu, 1951: CU72; KO-
VÁCS et al. (2002b) sub nomen Pseudocentroptiloides shadini (Kazlauskas, 1964): EU85.

Larvae are known from the following water courses: Ipoly (KOVÁCS & sr. KOVÁCS 2006), Tisza (KOVÁCS et al. 2002b).

Cercobrachys minutus (Tshernova, 1952)

Literature data – KOVÁCS (2005) sub nomen Brachycercus minutus Tshernova, 1952: FU12; KOVÁCS (2006a) sub
nomen Brachycercus minutus Tshernova, 1952: EU53, EU74, EU85, FU12, XN10, XN20, XN98; KOVÁCS (2006b)
sub nomen Brachycercus minutus Tshernova, 1952: DS51; KOVÁCS (2009) sub nomen Brachycercus minutus Tshernova,
1952: DU92, EU85, XN31, XN56, XN87 (the record of “Tiszabecs: Batár torkolat, Tisza, 16.04.2007, 1, KT” is erro-
neous, it is based on the misinterpretation of the abbreviation of Bm; in fact, it refers to Baetis muticus (Linnaeus, 1758));
KOVÁCS & AMBRUS (2001): XN10, XN21, XN31, XN42, XN43, XN65, XN75, XN87; KOVÁCS & AMBRUS (2002):
XN20; KOVÁCS et al. (1998) sub nomen Brachycercus minutus Tshernova, 1952: BR87, FU12; KOVÁCS et al. (2001):
FU12; KOVÁCS et al. (2002b): EU64, EU85, EU93, EU95, FU03, FU12; KOVÁCS et al. (2003) sub nomen Brachycercus
minutus Tshernova, 1952: BR77, DS51, DS61, DU92, EU55, EU64, EU85, EU93, FU03, FU12, FU32, XN10, XN20,
XN31; MÓRA et al. (2005) sub nomen Brachycercus minutus Tshernova, 1952: DS51.

It is known from the following water courses: Bodrog (KOVÁCS et al. 2003), Dráva (KOVÁCS et al. 1998, 2003), Her-
nád (KOVÁCS 2009, KOVÁCS et al. 2003), Kis-Rába (KOVÁCS 2009), Maros (KOVÁCS 2006b, KOVÁCS et al. 2003, MÓ-
RA et al. 2005), Rába (KOVÁCS 2006a, 2009, KOVÁCS & AMBRUS 2001, 2002, KOVÁCS et al. 2003), Tisza (KOVÁCS

2005, KOVÁCS 2006a, 2009, KOVÁCS et al. 1998, 2001, 2002b, 2003).

Isoptena serricornis (Pictet, 1841)

Literature data – KOVÁCS et al. (2002c): YL37; UJHELYI (1979): CT45; WEINZIERL et al. (2001): EU43.
Adults are known from the following water courses: Dráva (KOVÁCS et al. 2002c), Duna (UJHELYI 1979), Tisza

(WEINZIERL et al. 2001).

DISCUSSION

Distribution of the 199 records (196 of Ephemeroptera larvae and 3 Plecoptera adults) is the
following: Ametropus fragilis Albarda, 1878 – 82 data, 7 water courses; Procloeon macronyx
Kluge et Novikova, 1992 – 47 data, 9 water courses; Pseudocentroptiloides nana (Bogoescu,
1951) – 2 data, 2 water courses; Cercobrachys minutus (Tshernova, 1952) – 65 data, 7 water
courses; Isoptena serricornis (Pictet, 1841) – 3 data, 3 water courses.

34
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Fig. 1. Hungarian localities of larvae of Ametropus fragilis (top left),
Procloeon macronyx (top right), Pseudocentroptiloides nana (bottom left) Cercobrachys minutus (bottom right)

and adults of Isoptena serricornis (dark frame)

Table 1. Occurrences of psammophilous Ephemeroptera and Plecoptera in Hungarian water courses. 
O = data of adults older than 50 years, O?= data of adults older than 30 but not older than 50 years, + = data 

of larvae not older than 30 years

A. fragilis + + O – – – – – + + + + +
P. macronyx + + – + + + + – – + + – +
P. nana – – – – – – + – – – – – +
C. minutus + + – – – + – + – + + – +
I. serricornis – + O? – – – – – – – – – +

Table 2. Monthly distribution of collecting data of Ephemeroptera larvae. * = no sampling occurred

I II III IV V VI VII VIII IX X XI XII
Ametropus fragilis 1 10 11 14 3 11 13 13 6 *
Procloeon macronyx 1 15 5 15 10 1
Pseudocentroptiloides nana 1 1
Cercobrachys minutus 15 2 26 14 7 1
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The Hungarian localities are shown in Fig. 1. The water courses in which the species were
found are listed in Table 1. Monthly distribution of collecting data of mayfly larvae are
summarized in Table 2. The Tisza is the only river in Hungary where all the five psammophilous
species occur sympatrically, but this is true only for a certain strech, from Tuzsér to Tiszabercel.
Four species occur in the Dráva, and three in the Bodrog, the Maros and the Rába. Ametropus
fragilis is extinct in the Danube, and the last record of Isoptena serricornis from the Danube is
more than 40 years old. The monthly distribution of collecting data of Ephemeroptera larvae
corresponds almost completely with the situation in Poland (cf. GºAZACZOW 2004).

Regression of the psammophilous species is apparent from the second half of the 20th

century. Causes include habitat destructions by river regulation and biological and chemical
deterioration of water because of pollution. Uniquely in Europe, in the 1960s all the seven
psammophilous mayfly species occurred in the Warta river, but no one is present today
(GºAZACZOW 1999). Behningia ulmeri is not found since 1979. So, it is understandable that
psammophilous species appear in Red Lists of several countries, cf. FIAºKOWSKI & SOWA

(2002), KºONOWSKA-OLEJNIK (2002, 2004), KRNO (1996, 2000), REUSCH & WEINZIERL (1998),
RUSSEV (1992), SOLDÁN et al. (1998). In Poland, all mayfly species occurring also in Hunga-
ry are listed as endangered.

The Polish fauna of psammophilous mayflies is the richest in Europe (cf. GºAZACZOW 1999,
2004, GºAZACZOW et al. 2009). Recent studies show that Lithuania (cf. KOVÁCS et al. 2008) and
Hungary play an important role in conservation of psammophilous species and their habitats.
However, further research is needed even in these countries, not to mention regions of Eastern
Europe, which seem to be very important on the basis of earlier records but lack fresh data.

Acknowledgements: We are grateful to Ottó MERKL (Hungarian Natural History Museum, Budapest) for linguistic help.

References

FIAºKOWSKI, W. & SOWA, R. (2002): Plecoptera Stoneflies. – In: GºOWACIN'SKI, Z. (ed.): Red List of threatened animals in
Poland. Polska Akademia Nauk, Instytut Ochrony Przyrody, Kraków, pp. 122–124. (in Polish with English summary)

GºAZACZOW, A. (1997): Observations on the psammophilous mayfly species Procloeon nanum in the North East of
Poland. – In: Landolt, P. & M. Sartori, M. (eds): Ephemeroptera & Plecoptera: Biology-Ecology-Systematics.
Maron+Tinguely & Lachat SA, CH-Fribourg, pp. 83–87.

GºAZACZOW, A. (1998): Mayflies inhabiting the sandy bottom in rivers Bug and Narew (North East Poland). – In:
BRETSCHKO, G. & HELEŠIC, J. (eds): Advances in River Bottom Ecology. Backhuys Publishers, Leiden, pp. 171–174.

GºAZACZOW, A. (1999): Psammophilous mayflies (Ephemeroptera), disappearing element of the fauna of Polish
rivers. – Roczniki naukowe Polskiego Towarzystwa Ochrony Przyrody “Salamandra”, 3: 75–86. (in Polish
with English summary)

GºAZACZOW, A. (2004): Mayflies (Ephemeroptera) from the sandy bars in the rivers Bug and Narew. – Wydawnictwo
Naukowe Universytetu im. Adama Mickiewicza, Poznan', Seria Zoologia, 27: 122 pp. (in Polish with English
summary)

GºAZACZOW, A., ORWIN, D. & BAJACZYK, R. (2009): The influence of river functionality on habitat selection by
Ephemeroptera in spatially and temporally diverse lowland rivers, with particular reference to the River Bug. –
Oceanological and Hydrobiological Studies, 38(2): 63–76.

KºONOVSKA-OLEJNIK, M. (2002): Ephemeroptera Mayflies. – In: GºOWACIN'SKI, Z. (ed.): Red List of threatened animals
in Poland. Polska Akademia Nauk, Instytut Ochrony Przyrody, Kraków, pp. 128–132. (in Polish with English
summary)

KºONOVSKA-OLEJNIK, M. (2004): Ametropus fragilis Albarda, 1878; Oligoneuriella pallida (Hagen, 1855); Behningia
ulmeri Lestage, 1929; Palingenia longicauda (Olivier, 1791). – In: GºOWACIN'SKI, Z. & NOWACKI, J. (eds):

36

06_Homokfajok_Kovacs.qxd  2012.02.10.  8:05  Page 36



Polish Red Data Book of Animals, Invertebrates. Polska Akademia Nauk, Instytut Ochrony Przyrody, Krakow,
pp. 47–52. (in Polish with English summary)

KOVÁCS, T. (2005): Data to the Hungarian mayfly (Ephemeroptera) fauna arising from collectings of larvae III. – Folia
Historico-naturalia Musei Matraensis, 29: 101–110.

KOVÁCS, T. (2006a): Data to the Hungarian mayfly (Ephemeroptera) fauna arising from collectings of larvae IV. – Folia
Historico-naturalia Musei Matraensis, 30: 143–158.

KOVÁCS, T. (2006b): Faunistical results of the Ephemeroptera investigations carried out in the frames of the ecological
survey of the surface waters of Hungary (ECOSURV) in 2005. – Folia Historico-naturalia Musei Matraensis,
30: 325–331.

KOVÁCS, T. (2009): Data to the Hungarian mayfly (Ephemeroptera) fauna arising from collectings of larvae V. – Folia
Historico-naturalia Musei Matraensis, 33: 73–85.

KOVÁCS, T. & AMBRUS, A. (2001): Ephemeroptera, Odonata and Plecoptera larvae from the River Rába and River
Lapincs. – Folia Historico-naturalia Musei Matraensis, 25: 145–162.

KOVÁCS, T. & AMBRUS, A. (2002): Lárva adatok az Õrség és a Kerka-vidék (Hetés) kérész, szitakötõ és álkérész fa-
unájához (Ephemeroptera, Odonata, Plecoptera). (Data of larvae to the mayfly, dragonfly and stonefly fauna
of the Õrség and Kerka-vidék (Hetés) (Ephemeroptera, Odonata, Plecoptera).) – Praenorica, Folia hisorico-
naturalia, 6: 23–40.

KOVÁCS, T. & sr. KOVÁCS, T. (2006): Records of larval Ephemeroptera, Odonata and Plecoptera from the upper part
of the Hungarian section of Ipoly River, with notes on aquatic Heteroptera and Coleoptera. – Folia Historico-
naturalia Musei Matraensis, 30: 159–165.

KOVÁCS, T., AMBRUS, A. & BÁNKUTI, K. (1999): Data to the Hungarian mayfly (Ephemeroptera) fauna arising from
collectings of larvae. – Folia Historico-naturalia Musei Matraensis, 23[1998-99]: 157–170.

KOVÁCS, T., AMBRUS, A., BÁNKUTI, K. & JUHÁSZ, P. (1998): New Hungarian mayfly (Ephemeroptera) species arising
from collectings of larvae. – Miscellanea zoologica hungarica, 12: 55–60.

KOVÁCS, T., AMBRUS, A. & JUHÁSZ, P. (2002a): Ephemeroptera and Odonata larvae from the River Ipoly (Hungary).
– Folia Historico-naturalia Musei Matraensis, 26: 163–167.

KOVÁCS, T., AMBRUS, A. & JUHÁSZ, P. (2002b): Ephemeroptera, Odonata and Plecoptera larvae from the River Tisza
in the year of cyanid pollution (2000). – Folia Historico-naturalia Musei Matraensis, 26: 169–178.

KOVÁCS, T., AMBRUS, A. & JUHÁSZ, P. (2003): Data to the Hungarian mayfly (Ephemeroptera) fauna arising from
collectings of larvae II. – Folia Historico-naturalia Musei Matraensis, 27: 59–72.

KOVÁCS, T., AMBRUS, A., JUHÁSZ, P., OLAJOS, P. & SZILÁGYI, G. (2008): Records of Ephemeroptera and Plecoptera
from Lithuania, with notes on aquatic arthropods. – Folia Historico-naturalia Musei Matraensis, 32: 119–134.

KOVÁCS, T., JUHÁSZ, P. & TURCSÁNYI I. (2001): Ephemeroptera, Odonata and Plecoptera larvae from the River Tisza
(1997-1999). – Folia Historico-naturalia Musei Matraensis, 25: 135–143.

KOVÁCS, T., WEINZIERL, A. & AMBRUS, A. (2002c): New and rare stoneflies (Plecoptera) from Hungary. – Folia
entomologica hungarica, 63: 43–48.

KRNO, I. (1996): Podenky (Ephemeroptera) Slovenska. – Zborník 5. hydrobiologického kurzu pre graduovaných
limnológov, Senec, SLS, Bratislava, 33 pp.

KRNO, I. (2000): Distribution of stoneflies (Plecoptera) in Slovakia. – Správy Slovenkej zoologickej spoloènosti, 18: 39–54.
MOCSÁRY, S. (1900): Ordo. Pseudo-neuroptera. – In: A Magyar Birodalom Állatvilága. (Fauna Regni Hungariae.) III.

Arthropoda. Királyi Magyar Természettudományi Társulat, Budapest, pp. 23–32.
MÓRA, A., BODA, P., CSABAI, Z., DEÁK, CS., MÁLNÁS, K. & CSÉPES, E. (2005): Contribution to the mayfly, aquatic and

semiaquatic bug, aquatic beetle, caddisfly and chironomid fauna of the River Tisza and its main inflows
(Ephemeroptera, Heteroptera: Nepomorpha and Gerromorpha, Coleoptera: Hydradephaga and Hydrophiloidea,
Trichoptera, Diptera: Chironomidae). – Folia Historico-naturalia Musei Matraensis, 29: 151–164.

REUSCH, H. & WEINZIERL, A. (1998): Rote Liste der Steinfliegen (Plecoptera). – In: Bundesamt für Naturschutz (eds):
Rote Liste gefährdeter Tiere in Deutschland. – Schriftenreihe für Landschaftspflege und Naturschutz, 55:
255–259.

RUSSEV, B. (1992): Threatened Species of Ephemeroptera (Insecta) from Bulgaria. – Lauterbornia, 9: 13–17.
SOLDÁN, T. (1981): The mayflies (Ephemeroptera) of the river Latorica in Eastern Slovakia. – Biológia, 36: 1043–1048.
SOLDÁN, T., ZAHRÁDKOVÁ, S., HELEŠIC, J., DUŠEK, L. & LANDA, V. (1998): Distributional and Quantitative Patterns

of Ephemeroptera and Plecoptera in the Czech Republic: A Possibility of Detection of Long-term Changes of
Aquatic Biotopes. – Folia Facultatis Scientiarium Naturalium Universitatis Masarykianae Brunensis, Biologia,
98: 305 pp.

37

06_Homokfajok_Kovacs.qxd  2012.02.10.  8:05  Page 37



SZIRÁKI, GY. (1995): Adatok a Dráva-mellék kérész (Ephemeroptera) faunájának ismeretéhez. (Contribution to the
knowledge of mayflies (Ephemeroptera) of the Dráva Region, Hungary.) – Dunántúli Dolgozatok (A) Termé-
szettudományi Sorozat, 8: 37–39.

SZIRÁKI, GY. (1998): A Dráva mente kérész (Ephemeroptera) faunája. (The mayfly (Ephemeroptera) fauna of the Drá-
va region, Hungary.) – Dunántúli Dolgozatok (A) Természettudományi Sorozat, 9: 131–134.

UJHELYI, S. (1979): Adatok néhány rovarrend bakonyi elterjedéséhez. (Data of some orders of Insecta occuring in
Bakony Mountains.) – A Veszprém Megyei Múzeumok Közleményei, 14: 85–93.

WEINZIERL, A., KOVÁCS, T. & AMBRUS, A. (2001): Collection of adult stoneflies (Plecoptera) of the Mátra Museum,
Hungary. – Folia entomologica hungarica, 62: 37–42.

ZWICK, P. & HOHMANN, M. (2005): Biological notes on Isoptena serricornis, an exceptional stonefly in shifting river
sand (Plecoptera: Chloroperlidae). – Lauterbornia, 55: 43–64.

Tibor KOVÁCS

Mátra Museum
H-3200 GYÖNGYÖS, Hungary
Kossuth Lajos u. 40.
E-mail: koati@t-online.hu

38

06_Homokfajok_Kovacs.qxd  2012.02.10.  8:05  Page 38



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


