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Ticks of the Genus Rhipicephalus (Acari, Ixodidae) and Their Distribution in Ukraine. Akimov I. A.,
Nebogatkin I. V. – Expansion of Rhipicephalus rossicus (Jakimov et Kohl-Jakimova, 1911) to the
North, due to all its developmental stages have wide range of feeders (from amphibians to mammals) in
the new man-made environmental conditions in the steppe and wood-and-steppe of Ukraine and the warm-
ing of climate (especially warm winters), is observed. The northern boundary of R. rossicus distribution
lies in Vinnytsya, Kyiv, Poltava and Sumy Regions. R. bursa (Canestrini et Fanzago, 1878) and R. san-
guineus (Latreille, 1806) occur only on the shores of the Black Sea and Sea of Azov (including the Crimea).
Outbreak localities of R. sanguineus are in Kerch Peninsula (Crimea) and in the Dnieper floodplain. Both
R. bursa and R. sanguineus are invasive species.
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Êëåùè ðîäà Rhipicephalus (Acari, Ixodidae) è èõ ðàñïðîñòðàíåíèå â Óêðàèíå. Àêèìîâ È. À.,
Íåáîãàòêèí È. Â. – Îòìå÷åíî ðàñøèðåíèå àðåàëà Rhipicephalus rossicus (Jakimov et Kohl-Jakimova,
1911) íà ñåâåð, áëàãîäàðÿ ïèòàíèþ âñåõ ñòàäèé ðàçâèòèÿ íà øèðîêîì êðóãå ïðîêîðìèòåëåé (îò
çåìíîâîäíûõ äî ìëåêîïèòàþùèõ), íîâûì ñîçäàííûì ÷åëîâåêîì óñëîâèÿì îáèòàíèÿ â Ñòåïè è
Ëåñîñòåïè â ïðåäåëàõ Óêðàèíû è ïîòåïëåíèþ êëèìàòà (ìÿãêèì çèìàì). Ñåâåðíàÿ ãðàíèöà àðåà-
ëà R. rossicus ïðîõîäèò ïî Âèííèöêîé, Êèåâñêîé, Ïîëòàâñêîé è Ñóìñêîé îáëàñòÿì. Âûÿñíåíî,
÷òî R. bursa (Canestrini et Fanzago, 1878) è R. sanguineus (Latreille, 1806) îáèòàþò òîëüêî ïî áåðå-
ãàì ×¸ðíîãî è Àçîâñêîãî ìîðåé (âêëþ÷àÿ Êðûì). Î÷àãè ìàññîâûõ ðàçìíîæåíèé R. sanguineus íàõî-
äÿòñÿ íà Êåð÷åíñêîì ïîëóîñòðîâå Êðûìà è â ïîéìå Äíåïðà. R. bursa – âèä-âñåëåíåö, êàê è R. san-
guineus.

Êëþ÷åâûå ñëîâ à: Rhipicephalus rossicus, R. bursa, R. sanguineus, ðàñïðîñòðàíåíèå, Óêðàèíà.

Previously published data on mass ixodid tick species population size and distribution in Ukraine
(Akimov, Nebogatkin, 1996, 2010, 2011 a, 2011 b, 2012) reveal some general trends and direction of change
of these indicators, especially when distribution boundaries of the studied species partly pass through the ter-
ritory of the country. This review completes the cycle of articles devoted to the widespread and important species
of ixodid ticks of the genus Rhipicephalus, first of all, R. rossicus (Jakimov et Kohl-Jakimova, 1911), R. bursa
(Canestrini et Fanzago, 1878) and R. sanguineus (Latreille, 1806). This genus is in the focus of molecular tax-
onomy of Ixodidae (Beati, Keirans, 2001). Also the tendency of its species to expand their distribution
(Nebogatkin, 1996) and their epizootiology as main vectors and keepers of Anaplasma, Babesia, Ehrlichia,
Hepatozoon, Rickettsia (Jongejan, Uilenberg, 2004) and the Marseilles fever (Nebogatkin, Novohatny, 2012)
are of special interest. This makes determination of distribution of Rhipicephalus species in Ukraine to be impor-
tant and necessary.

Material and methods

To clarify the distribution boundaries of the considered species in Ukraine our material collected in
1977—2013 in the Autonomous Republic of Crimea, 12 regions and the cities of Kyiv and Sevastopol were used.
Altogether, about 4,000 tick specimens were trapped on the flag, accountant, and by examination of about 1400
beeves, dogs, other domestic animals, and birds have given for studied. Materials of the short-term (six-month)
forecasts and surveys of 25 regional, Kyiv, Alushta, Mariupol and Sevastopol city sanitary and epidemiologi-
cal station (SES) of Ukraine, personal archive of E. F. Litvinenko and E. M. Emchuk (1953—1960), as well
as material from the review by N. A. Filippova (1997) were used. In addition to our data records of more than
80000 specimens of ticks (table 1) were taken into account. A formal administrative-territorial approach was
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used to create distribution maps (Akimov, Nebogatkin, 2010). In Ukraine, distribution ranges of ticks were divid-
ed into four zones: 1) the territories with high population of ticks and the periodic bursts of mass reproduc-
tion; 2) the territories, where ticks are common, and the mass reproduction bursts are very rare; 3) the terri-
tories where ticks are found regularly, every 2—3 years, and the mass reproduction bursts have not been record-
ed even during the favorable conditions; 4) the territories where ticks were found irregularly, several times in
10—20 years. When analyzing material the following quantitative measures: the index of abundance (IA) and
the index of infection (II) were used (Tularemia, 1954).

Rhipicephalus rossicus Jakimov et Kohl-Jakimova, 1911

The Ukrainian distribution of this species in the middle of the 1960s was confined
to the steppes and mountain-steppe areas of the Steppe zone and Crimea (fig. 1), the
localities of mass reproduction bursts were in the mouths of the major rivers of Ukraine
and braids of the Black Sea and Sea of Azov (Emchuk, 1960).

The new conditions created in the Steppe and Wood-and-Steppe zones by human
activity (as woodland belts on the agricultural lands, artificial reservoirs for storing water,
breeding of muskrats and nutrias, forest-protecting plantings along drainage channels, etc.),
and not the least, relatively mild winters, have driven this species deeply to the north.
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Fig. 1. Distribution of R. rossicus in Ukraine, after Emchuk (1960).

Ðèñ. 1. Ðàñïðîñòðàíåíèå R. rossicus íà òåððèòîðèè Óêðàèíû, ïî äàííûì Å.Ì. Åì÷óê (1960).

Ta b l e 1. Number of examined specimens (own and archive data) of the genus Rhipicephalus (thousand of spec-
imens) in Ukraine
Òà á ëèö à 1 Êîëè÷åñòâî èññëåäîâàííûõ îñîáåé (ñîáñòâåííûå è àðõèâíûå äàííûå) èêñîäîâûõ êëåùåé ðîäà
Rhipicephalus (òûñ. ýêç.) â Óêðàèíå

R. rossicus 64.7 2.6 0.35
R. sanguineus 17.1 1.4 0.42
R. bursa 0.8 0.1 0.07
TOTAL 82.6 3.1 0.84

Species
Archive Our Data

1953—2000 1977—2001 2001—2012



Dissemination of the parasite on all of development stages in such number is a result of
presence of wide range of hosts, from amphibians to mammals (table 2).

The first mentions and the general trend were outlined in the 1970’s, when R. rossi-
cus was regularly recorded in Central and Eastern Wood-and-Steppe. By the end of the
XX century this species has reached Kiev, where it has formed a stable population
(Nebogatkin, 1996).

Measuring of males and females of R. rossicus (table 3) show that the overall size
of males and females do not differ significantly (paired two-sample t-test p < 0.95) and
the absence of sexual dimorphism in this character.

The sizes of ticks from Zaporizhzhya (Sea of Azov and the Black Sea), Donetsk, Kyiv,
Mykolaiv, Kharkiv and Odessa Regions were compared. Significant differences were not found.

We are the witnesses of the invasion of this species into the areas previously not inher-
ent to it (fig. 2). The situation which happens repeats what happened to Haemaphysalis
punctata (Akimov, Nebogatkin, 2012) in the XVIII—XIX centuries.

The presence of spontaneous foci conduced intrusion of R. rossicus into new areas
(Nebogatkin, 1996), which may lead to single cases or unexpected outbreaks of exotic
diseases. In this system, the centers of reproduction could have a significant epizootic and
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Ta b l e 2. Hosts of all stages of R. rossicus in Ukraine
Ò à á ëèö à 2. Ïðîêîðìèòåëè âñåõ ñòàäèé ðàçâèòèÿ R. rossicus â Óêðàèíå 

Note. x – ordinary host; xx – mass host.

Host } , { L N

Mammalia
Erinaceus concolor Mart. x x
Sorex araneus L. x
S. minutus L. x
Crocidura suaveolens Pall. x x x
Mycromys minutus Pall. x
Sylvarum flavicollis Melch. x x xx
S. tauricus L. x xx
S. agrarius Pall. x
Rattus norvegicus Berc. x
M. musculus x
Cricetus cricetus L. x
C. glareolus Schr. x
Ondatra zibethicus L. x x
Arvicola terrestris L. x
M. arvalis Pall. x x
M. oeconomus Pall. x
M. (Pitymus) subterraneus Sel.-Lon. x
Vulpes vulpes L. x
Capreolus capreolus L. x
Camelus bactrianus Pall. x
Stray dogs xx
Stray cats õ x x
Large cattle xx x
Small cattle xx x
Aves
Parus major L. x
Turdus merula L. x
Corvus frugilegus L. x x x
Amphibia
Rana arvalis Nil. x
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Fig. 2. Distribution of R. rossicus in Ukraine at the beginning of the XXI century:

– areas where this tick is found very rarely and not regularly, few times per 10—20 years; 

– areas where this tick is found regularly (once per 2—3 years), however its mass reproduction was not
recorded even under favorable conditions;

– areas where this tick is common, however its mass reproductions are very rare and due to natural and
anthropogenic reasons;

– areas where this tick is abundant with places of periodic outbreaks of mass reproduction.

Ðèñ. 2. Ðàñïðîñòðàíåíèå R. rossicus â Óêðàèíå â íà÷àëå ÕÕI â.

Ta b l e 3. Size of R. rossicus ticks caught in the vicinity of Kiev
Ò à á ëèö à 3. Äèôôåðåíöèàëüíûå ðàçìåðû êëåùåé R. rossicus îòëîâëåííûõ â îêðåñòíîñòÿõ Êèåâà

Character X min—X max σ s

Females
Body length of gnathosoma (L) 2.096±2.993 0.266 0.070
Length of scutum (Ls) 0.373±1.270 0.256 0.071
Width of scutum (Bs) 0.418±1.315 0.259 0.069
Length of idiosoma (Li) 1.715±2.612 0.262 0.072
Width of idiosoma (Bi) 0.925±1.822 0.269 0.071

Males
Body length of gnathosoma (L) 2.082±2.752 0.229 0.071
Length of conscutum (Lcs) 0.359±1.029 0.228 0.069
Width of conscutum (Bcs) 0.315±1.074 0.218 0.066



epidemiological significance, contributing not only spread and transmission of pathogens
that are dangerous to human and animals, but also establishing these disease-producing
factors in new areas with new unpredictable pathogenic properties.

R. sanguineus Latreille (brown dog tick)

The brown dog tick is a typical parasite of carnivores in Africa, spread with the dog
onto all territories suitable for its existence. The peculiarity of this species under condi-
tions of Ukraine is parasitising of all the stages on one host, the dog. Occasionally can
be found on cats (IA = 0.01—0.15; II =  6,8—12,3) and foxes (IA = 0.09, II = 12.5).
Number of R. sanguineus depends on the number of dogs (Nebogatkin, Tovpinets,
1997). In 1990s, uncontrolled growth of the dog population led to the sharp growth of
the tick IA in the Crimea (Evstafiev, Tovpinets, 2002). As the tick population grew, the
Marseilles fever was spreading (Nebogatkin, Novohatny, 2012), and lethal cases were
recorded.

Distribution of this tick in Ukraine has not changed significantly. R. sanguineus is
usual in its optimal habitats – shores of the Sea of Azov and Black Sea (fig. 3). Limiting
factors, in our opinion, are the average annual temperature and humidity; they do not
prevent ticks moving from the coast to the North. We found only single cases of the dog
tick above 48° N in Ukraine (2 females collected from a dog in a Kyiv park).

R. bursa Canestrini et Fanzago

This species belongs in the subgenus Digineus (Filippova, 1997), differing morpho-
logically and biologically; it is a two-hosted parasite, almost never occurring on wild ani-
mals (except for the large ones: wild boar, roe deer, deer), and parasitising on sheep, goats
and cattle. We found the larvae of R. bursa on the gray hamster (Cricetulus migratorius
Pallas) (IA = 0.3, II = 15.3) in 1991. Until 1960—1965 R. bursa was one of the most
common species of Crimean ticks. As a result of transfer cattle to stabling and handling
it with acaricides, these ticks have virtually disappeared from the fauna of the Kerch
Peninsula and mountain area of Crimea, and from 1960s to 1990s, R. bursa has not been
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Fig. 3. Distribution of R. sanguineus in Ukraine.

Ðèñ. 3. Ðàñïðîñòðàíåíèå R. sanguineus â Óêðàèíå.



recorded in the mainland. Currently, this species is found most often found on sheep,
which are common hosts for many tick species. This species has been registered in the
forests of the mainland, in the end of 1990s, i. e., there is an established tendency of R. bursa
to move northwards to the places of its native habitat.

The duration of the life cycle depends on the weather and lasts an average of one
year. Imago are parasitise virtually all the warm season (table 4). The pick of the infes-
tation by ticks is in April-June; the immature stages peak of occurrence is: for larvae from
August to November, for nymphs from October to March. Ticks usually hibernate as the
nymphs or as nymphs and adults.

Distribution of R. bursa in Ukraine is associated with the sheep breeding, and this
species occur mainly on the coasts and braids of the Black Sea and Sea of Azov. It is
absent only in the central regions of the Crimean peninsula (fig. 4).
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Ta b l e 4. Indices of abundance of all stages of R. bursa on hosts per  months in the Crimea 
Ò à á ëèö à 4. Èíäåêñû îáèëèÿ âñåõ ôàç ðàçâèòèÿ R. bursa ïî ìåñÿöàì â Êðûìó íà ïðîêîðìèòåëÿõ 

Months L N I Total

January 0.14 0.14

February 0.09 0.1 0.19

March 0.02 0.5 0.52

April 5.6 5.6

May 8.2 8.2

June 15.4 15.4

July 30.3 30.3

August 0.05 0.7 0.75

September 0.14 0.3 0.17

October 0.21 0.2 0.41

November 0.08 0.09 0.2 0.37

December 0.12 0.12

Total 0.48 0.46 61.5 62.44

Fig. 4. Distribution of R. bursa in Ukraine.

Ðèñ. 4. Ðàñïðîñòðàíåíèå R. bursa â Óêðàèíå.



Conclusions

In Ukraine, the northern boundary of R. rossicus distribution lies through Vinnytsya,
Kyiv, Poltava and Sumy Regions. This species is a parasite of various hosts, from
amphibians, birds, wild ungulates, small mammals and domestic animals. The popula-
tions of adult R. rossicus ticks in Ukraine do not differ in their basic measurements.

Dogs are the main host of R. sanguineus ticks in Ukraine, but this species occurs only
on the shores of the Black Sea and Sea of Azov. Outbreak localities are in the Kerch
Peninsula of Crimea and in the floodplain of the Dnieper. Occasionally, it can be found
on cats and foxes.

Rhipicephalus bursa, as well as R. sanguineus, are usual for the shores Black Sea and
Sea of Azov (including the Crimea), and occasionally can be found on the mainland and
in the forests. It feeds usually on farm animals (mainly sheep), almost absent on wild mam-
mals, except in woods, where can parasitise on wild boars and other ungulates. The ten-
dency of R. bursa to expand northwards is noted.

Rhipicephalus bursa and R. sanguineus are invasive species.

References

Akimov I. A., Nebogatkin I. V. On the southern border of distribution of the sheep tick (Ixodes ricinus L.) //
Vestnik zoologii. – 1996. – N 6. – P. 84—86. – Russian : Àêèìîâ È. À., Íåáîãàòêèí È. Â. Î þæíîé
ãðàíèöå ðàñïðîñòðàíåíèÿ åâðîïåéñêîãî ëåñíîãî êëåùà (Ixodes ricinus L.).

Akimov I. A., Nebogatkin I. V. Seasonal changes in activity, sex composition and areal of the tick Ixodes rici-
nus (Acari, Ixodida) in the landscape-geographical regions of Ukraine // Vestnik zoologii. – 2010. –
44, N 3. – P. 245—251.

Akimov I. A., Nebogatkin I. V. Distribution of ticks of the genus Dermacentor (Acari, Ixodidae) in Ukraine //
Vestnik zoologii. – 2011 a. – 45, N 1. – P. 35—40.

Akimov I. A., Nebogatkin I. V. Distribution of the Ixodidae tick Hyalomma marginatum Koch (Acari, Ixodidae)
within Ukraine // Vestnik zoologii. – 2011 b. – 45, N 4. – P. 371—374.

Akimov I. A., Nebogatkin I. V. Distribution of ticks of the genus Haemaphysalis punctata (Acari, Ixodidae) in
Ukraine // Vestnik zoologii. – 2012. – 46, N 4. – P. 46—51.

Beati L., Keirans J. E. Analysis of the systematic relationships among ticks of the genera Rhipicephalus and
Boophilus (Acari, Ixodidae) based on mitochondrial 12S ribosomal DNA gene sequences and morpho-
logical characters // J. Parasitol. – 2001. – 87, N 1. – P. 32—48.

Emchuk E. M. Fauna of Ukraine. Ticks. – Kiev : Izd-vo AN UkrSSR, 1960. – 25, is. 1. – 163 p. – Russian :
Åì÷óê Å. Ì. Ôàóíà Óêðàèíû. Èêñîäîâûå êëåùè. 

Evstafiev I. L., Tovpinets N. N. Rhipicephalus sanguineus (Ixodidae) in the Crimea: environmental and epi-
zootological aspects // Vestnik zoologii. – 2002. – 36, N 4. – P. 85—91. – Russian : Åâñòàôüåâ È. Ë.,
Òîâïèíåö Í. Í. Rhipicephalus sanguineus (Ixodidae) â Êðûìó: ýêîëîãè÷åñêèå è ýïèçîîòîëîãè÷åñêèå
àñïåêòû.

Filippova N. A. Ticks of subfamily Amblyominae // Arachnids. – St.-Petersburg : Nauka, 1997. – 436 p. –
(Fauna of Russia and neighboring countries; Vol. 4, is. 5). – Russian : Ôèëèïïîâà Í. À. Èêñîäîâûå
êëåùè ïîäñåìåéñòâà Amblyominae.

Jongejan F., Uilenberg G. The global importance of ticks // Parasitology. – 2004. – 129, N 1. – P. 3—14.
Nebogatkin I. V. Spontaneous outbreak breeding steppe tick R. rossicus Jakimov et Kohl-Jakimova (Ixodidae)

in the outskirts of Kiev // Vestnik zoologii. – 1996. – N 3. – P. 65—67. – Russian :
Íåáîãàòêèí È. Â. Î ñïîíòàííîì î÷àãå ðàçìíîæåíèÿ ñòåïíîãî âååðîãîëîâîãî êëåùà R. rossicus
Jakimov et Kohl-Jakimova (Ixodidae) â îêðåñòíîñòÿõ ã. Êèåâà.

Nebogatkin I. V., Tovpinets N. N. Outbreaks of bloody tick Rhipicephalus sanguineus (Ixodide) on the Kerch
Peninsula // Vestnik zoologii. – 1997. – N 4. – P. 81. – Russian : Íåáîãàòêèí È. Â.,
Òîâïèíåö Í. Í. Âñïûøêà ÷èñëåííîñòè êðîâàâîãî êëåùà Rhipicephalus sanguineus (Ixodide) íà
Êåð÷èíñêîì ïîëóîñòðîâå.

Nebogatkin I. V., Novohatny Y. A. Mapping enzootic areas for extremely dangerous infections in Ukraine (tularemia,
leptospirosis, Marseilles fever, rabies) // SES Preventive Medicine. – 2012. – N 6. – P. 62—64. – Russian :
Íåáîãàòêèí È. Â., Íîâîõàòíèé Þ. À. Êàðòèðîâàíèå ýíçîîòè÷íûõ òåððèòîðèé ïî îñîáî îïàñíûõ
èíôåêöèÿì â Óêðàèíå (òóëÿðåìèÿ, ëåïòîñïèðîçû, ìàðñåëüñêàÿ ëèõîðàäêà, áåøåíñòâî).

Tularemia (organizational and teaching materials). – Moscow : Medgiz, 1954. – 184 p. – Russian :
Òóëÿðåìèÿ (îðãàíèçàöèîííî-ìåòîäè÷åñêèå ìàòåðèàëû).

Received 5 December 2012
Accepted 21 March 2013

237Ticks of the Genus Rhipicephalus (Acari, Ixodidae) and Their Distribution in Ukraine



<<
  /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
  /CreateJDFFile false
  /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 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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


